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It gives me immense pleasure to present the significant achievements and activities 
of Indian Council of Medical Research during the year 2012-13. Working 
through a countrywide network of 32 permanent institutes/centres, the ICMR 

pursues national health objectives and channelizes its research endeavours towards 
various health problems afflicting the population of the country. Health research for 
marginalized section of population and tribal communities continues to be priority 
for ICMR. ICMR now working under the newly created Department of Health 
Research in the Ministry of Health and Family Welfare, continues to strengthen the 
process of knowledge generation through its extramural and intramural research, at 
the same time contribute to the growth of new department by providing its technical 
know-how. 

Biosafety Level IV (BSL - IV) laboratory established at the NIV, Pune was inaugurated and has been 
made operational for research on highly contagious micro organisms. Indigenously developed Japanese 
encephalitis vaccine in public private partnership mode by the collaboration of NIV, Pune with the Bharat 
Biotech India Pvt. Ltd. Hyderabad is nearly ready. 

In India an estimated 1,00,000 children die each year because of rotavirus gastroenteritis. ICMR has initiated 
extensive National Hospital based Rotavirus Surveillance Network so as to understand the epidemiology 
of this infection better.

Haemoglobinopathies are important health problems specially in tribal areas and has been mapped in 
Madhya Pradesh by the Regional Medical Research Centre for Tribals, (RMRCT), Jabalpur. Based on the 
recommendation of the Centre the Government of Madhya Pradesh has established clinics in 5 districts for 
the laboratory diagnosis of haemoglobinopathies in phase-I. 

RMRC, Port Blair achieved significant progress in the development of DNA vaccine for leptospirosis.

The Assisted Reproductive Technologies (ART) has become a very important tool for management of 
infertility. To regulate the services of ART in the country the ICMR developed National Guidelines for 
Accreditation, Supervision and Regulation of ART Clinics in India which has been translated in to a draft 
Bill by Department of Health Research.

At least a dozen of the seventy five top priority programmes for development of indigenous affordable 
technologies reached final phases of development and evaluation . 

A total of 14 patents were filed during the Year 2012-2013. As compared to previous year the number of 
patent filing from extramural institutes has increased.

The ICMR is the first in introducing a complete online system of its extramural project processing. A 
fully operational online system has brought about transparency and differential access to the system to the 
concerned scientific and technical personnel. The online system has brought better and faster operational, 
managerial and follow up mechanism to the extramural project proposals.

Director-General’s Message



ICMR scientist published a total of 738 research papers in various national and international journals during 
this year. A total of 327 new adhoc projects, 81 new TF projects and 252 new fellowships were sanctioned 
during the year under report. In addition, the ICMR selected a total of 12 candidates for pursuing MD/Ph.D 
courses through national level examination. Besides, a total of nine young Ph.Ds were selected for Post-
doctoral fellowship programme of ICMR for the conduct of research in priority areas of health sciences in 
ICMR Institutes/Centres.

I am happy to report that ICMR’s new flagship programmes on translational research for development 
of affordable and cost effective technologies, tribal health research, vector science forum and special 
programmes for medical colleges have made steady progress. I congratulate the scientists and other staff 
members of ICMR for their hard work and significant achievements. I am confident that the scientists and 
staff of ICMR will always rise to face new challenges to solve health problems faced by Indian people 
from time to time.

Dr. V.M. Katoch  
Secretary,  Department of Health Research  

and Director General, ICMR
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The Indian Council of Medical Research (ICMR), New Delhi has been working for more than hundred 
years towards improving the health of the people. It is an autonomous organization now under the 
newly created Department of Health Research, Ministry of Health and Family Welfare, Government 

of India. The ICMR continues to strengthen the process of knowledge generation through its intramural 
and extramural research. It undertakes research in thrust areas through a countrywide networks of 32 
permanent institutions /centres including six Regional Medical Research Centres and over 70 field stations 
which address regional and area specific health problems. The ICMR pursues national health objectives and 
channelizes its research endeavours towards control and management of communicable diseases, fertility 
control, maternal and child health, control of nutritional disorders, developing alternate strategies for 
healthcare delivery, research on major non communicable diseases such as cancer, cardiovascular diseases 
and other metabolic and haematology disorders, environmental health, mental health, etc. Health research 
for marginalized section of the population and tribal communities continues to be a priority for ICMR. The 
research activities carried out by the ICMR during 2012-2013 are highlighted in the following pages.

Three-dimensional structure of V. cholerae haemolysis oligomers was determined by cryo-negative staining 
method by the scientist of NICED, Kolkata. This is the first report in India of use of cryo-negative staining 
method for determination of molecular structure.

Molecular diagnosis of HIV infection among babies (up to 18 months ) born to HIV infected mothers 
employing dry blood spot (DBS)samples, for the first time in the country in a massive scale covering all the 
14 eastern and north-eastern states of India is being done by NICED, Kolkata to address the monumental 
challenge of implementing this nationwide programme.

The Biosafety level IV (BSL-IV) laboratory established at the NIV, Pune was inaugurated and has been 
made operational for research on highly contagious microorganisms. The NIV initiated diagnostic reagent 
development under highly infectious special pathogens programme including Kysanur Forest Disease 
and Crimean-Congo-Haemorrhagic Fever viruses. The NIV, Pune successfully completed trials towards 
finalization of an indigenously developed Japanese encephalitis vaccine in public private partnership mode 
in collaboration with the Bharat Biotech India Pvt. Ltd., Hyderabad. The NIV is also working for the 
development of an egg based oral formulation for treatment of rotaviral diarrhoea.

Two new Viral Diagnostic Laboratories (VDLs) were initiated in the North Eastern Region of the country, 
one at the Regional Medical Research Center, Dibrugarh and the other at the Government Medical College, 
Tripura. In addition, eight new VDLs have been also approved. In India an estimated 1,00,000 children die 
each year because of rotavirus gastroenteritis. The ICMR has initiated extensive National Hospital Based 
Rotavirus Surveillance Network. This network is sub divided into 4 zones (North, South, East and West). 
In the South zone there are one referral centre, 1 quality control centre, 1 coordinating/ monitoring centre, 
1 regional centre with 9 peripheral sites. In the West zone there are 1 referral centre, 1 regional centre and 
6 peripheral sites. In the East zone there are 1 referral centre, 3 regional centres with 6 peripheral sites. In 
the North zone there is 1 referral centre with 9 peripheral sites.

In order to strengthen the surveillance of antimicrobial resistance (AMR) a National Anti-Microbial 
Resistance Surveillance Network (AMRSN) has been initiated to enable compilation of national data of 

Overview
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AMR at different levels of health care, detailed understanding of the underlying mechanisms of resistance 
and genetic molecular studies. The AMR Surveillance Networks will have six national centers (NCs) which 
would focus on (i) diarrhoeagenic bacterial organisms, (ii) enteric fever pathogens, (iii) enterobactericeae 
causing sepsis (iv) Gram negative non-fermenters, (v) Gram positives including MRSA (vi) fungal 
infections, and (vii) respiratory pathogens. The NCs, will focus on the identified resistant organisms and 
will exchange organisms amongst each other according to their expertise for in depth molecular studies of 
the group of pathogens for which they are responsible. The ICMR is in the process of identifying 20-25 
medical colleges across the country to act as regional centers (RCs) to work with national centers. A web 
based portal has been developed for a real time data collection, monitoring and analysis.

Haemoglobinopathies are a common problem in tribal areas and has been mapped by the RM RCT, Jabalpur. 
Based on the recommendation of the centre the Government of MP has established clinics in 5 districts for 
the laboratory diagnosis of haemoglobinopathies in phase-I. The RMRCT Jabalpur is the technical advisor 
to the above programme and is imparting training to health professionals, clinicians and technicians on 
diagnosis of various haemoglobinopathies.

The studies carried out by DMRC, Jodhpur in 9 districts of Rajasthan state viz., Ajmer, Alwar, Barmer, 
Bikaner, Jaipur, Jaisalmer, Jodhpur, Pali and Udaipur, in urban localities, revealed that Aedes aegpti, a 
vector of dengue/DHF has developed resistance against temephos in Alwar, Bikaner, and Udaipur while a 
partial resistance in Jodhpur, Kota, Jaipur and Pali districts. The development of resistance in Ae, aegypti 
against temephos is the first report from the country. An. stephensi and An. culicifacies in most of the study 
villages of Barmer, Bikaner and Jaisalmer district of Rajasthan were found resistant to DDT, partial or total 
resistant to malathion and susceptible to both synthetic pyrethroids, permethrin and cyfluthrin.

A cluster design for sampling filarial vector population has been developed and tested in a PHC area 
in Thanjavur district, Tamil Nadu where 8 rounds of MDA have been completed under LF elimination 
programme. Comparisons are made between the vector infection rates assessed by repeat surveys in 
different sites in the PHC area by PCR assay using two different DNA extraction procedures (VCRC vs. 
Qiagen) in order to choose the best option for post-MDA surveillance in LF elimination programme. The 
95% CIs for two surveys suggest that the estimates are consistent between surveys in ‘hotspots’ (sites 
where active transmission is evident) and other villages in the PHC. The infection rates are independent 
of methods of extraction of DNA. The results also suggest that vector sampling is highly efficient when 
compared to human sampling for assessing Mf-prevalence, particularly when human infection prevalence 
is below 1%.

A cross-sectional survey for cutaneous leishmaniasis was completed in 28 tribal settlements (Kani tribes) 
located on the Western Ghats, Kuttichal PHC, Nedumangadu taluk of Thiruvananthapuram district in 
Kerala. In a population of 1279(431 male and 848 female), 19 were found with symptoms of or symptoms 
similar to cutaneous leishmaniasis in 7 settlements. During longitudinal survey made at monthly intervals, 
a total of 3114 sandflies (1136 males and 1978 females) were collected from June to October 2012. Though 
Sergentipes babu was the predominant species, Phlebotomus argentipes, the proven vector of visceral 
leishmaniasis was the second predominant species in this area.

An improved process of production of cyclosporin A (Patented) from Tolypocladium was developed and 
as a result the production cost of Cyc-A was reduced by 5 times using a new precursor for directing the 
biosynthesis of Cyc-A and a 2.2 times higher yield was obtained through solid substrate fermentation. 

RMRC, Port Blair achieved significant progress in the development of DNA vaccine for leptospirosis.
DNA plasmids encoding the protein LipL45 could elicit both humoral and cell mediated immune 
response. Laboratory and field based studies on leptospiral biofilm demonstrated biofilm formation in the 
field conditions. The biofilm formation with other bacteria enables them cope the environmental stress 
and facilitates prolonged survival. The information could facilitate in developing control strategies with 
particular reference to the agriculture workers, who are at higher risk of acquiring leptospiral infection.
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Mutations in the X-linked cyclin-dependent kinase like 5 (CDKL5) gene have been identified in patients 
with atypical Rett syndrome, X-linked infantile spasms sharing common features of generally early onset 
seizures and mental retardation. All the mutations were present in the C-terminal domain of the protein, 
which is required for cellular localization through protein-protein interaction. This is the first report showing 
the mutation in CDKL5 gene in Indian cases of Rett syndrome. The study emphasizes the role of CDKL5 
mutation screening in cases of atypical Rett syndrome with congenital seizure variant.

Infertility is a social stigma in the country and the burden of the infertility is generaly brone by women. 
The Assisted Reproductive Technologies (ART) have become a very important tool for the management 
of infertility. To regulate the services of ART in the country the ICMR developed National Guidelines for 
Accreditation, Supervision and Regulation of ART Clinics in India which is being translated in to a Bill 
wherein the issue of surrogacy is also addressed. Registry of ART clinics and banks is in progress after 
appropriate validation.

ICPO, Noida is involved in an Indo- German programme for development of chimeric DNA- based vaccine 
against Human Papillomavirus type 16. About 300 samples were analyzed for HPV 16 variant analysis 
for full length L1, E6 and E7 genes. Twelve major variations in full length L1 (VLPL1) and one major 
variation in E6 gene were observed. Eight major variant constructs of HPV L1 and one of E6 gene are 
cloned.

For the first time a manually curated database termed Cervical Cancer Gene Database (CCDB, http://crdd.
osdd.net/raghava/ccdb) has been developed that contains information on experimentally validated genes 
that are known to be involved in the different stages of cervical carcinogenesis.

The International Health Division of ICMR facilitated the signing of two memoranda of understanding 
(MOUs) with international agencies during the period. This included Indo-US Joint Statement on Diabetes 
Research and MoU between ICMR and Academy of Finland. During the year the ICMR international 
fellowships have been awarded to six senior and 12 young Indian scientists.

Seventy five top priority programmes/technologies for development of indigenous affordable technologies 
have been identified which are now in different phases of development and evaluation and atleast a dozen 
of these have reached final phase. A total of 14 patents were filed during the year 2012-2013. As compared 
to previous year the number of patent filing from extramural institutes has been increased. New technology 
like monoclonal antibodies for detection of Chlamydia trachomatis (NIOP, New Delhi), has been transferred 
to the companies for product development and validation. The validation process of AV Magnivisualizer 
(ICPO, Noida) has been successfully completed with good quality of prototypes manufactured by the 
company. Some technologies are under prototype development and validation process like RDB kit (NIIH, 
Mumbai), fertility assessment kit (NIRRH, Mumbai), redesigned cycle rickshaw (ROHC, Ahmadabad). 

IP policy of ICMR has been revised by modifying the clause of maintenance of patents. As per the revised 
policy the renewal of all patents filed in India and abroad will be reviewed at the end of 10 years. Patents, 
which have already been commercialized will be maintained for the entire period of 20 years. 

The ICMR is the first in introducing a complete online system of its extramural project processing. A 
fully operational online system has brought about transparency and differential access to the system to the 
concerned scientific and technical personnel. The online system has brought better and faster operational, 
managerial and follow up mechanism to the extramural project proposals.

ICMR scientist published a total of 738 research papers in various national and international journals during 
2012-13. A total of 327 new ad hoc projects, 81 new TF projects and 252 new fellowships were sanctioned 
during the year under report. In addition, the ICMR selected a total of 12 candidates for pursuing MD/Ph.D 
courses through national level examination. Besides, a total of nine young Ph.Ds were selected for Post-
doctoral fellowship programmes of ICMR for the conduct of research in priority areas of health sciences 
in ICMR Institutes/Centres.
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Communicable and infectious diseases like 
tuberculosis, leprosy, cholera, diarrhoeal 
diseases, viral hepatitis, leptospirosis, 

vector borne diseases like malaria, kala-azar, 
dengue fever, chikungunya, filariasis, Japanese 
encephalitis and other viral infections are 
endemic in the country and pose serious public 
health problems. New emerging and re-emerging 
infectious diseases like nipah virus, avian 
influenza, SARS, H1N1 influenza, hanta virus 
etc are also cause of concern. ICMR’s research 
efforts in the area of communicable diseases were 
made by 16 institutes/centres including Regional 
Medical Research Centres (RMRCs) and their field 
stations located in different parts of the country 
as well by granting ad hoc projects in extramural 
mode in universities/medical colleges and other 
organizations. The research activities carried out 
by different ICMR Institutes and their outcome 
are presented:

Intramural Research
NatioNal iNstitute for 
research iN tuberculosis, 
cheNNai
anaemia and nutrition among children with 
perinatally acquired hiV infection 

Anaemia is common in HIV infection and is a 
predictor of disease progression. In India 70-80 
% of HIV positive children suffer from anaemia. 
Anaemia has negative consequences on cognitive 
and physical development of children and its 
etiology is multi factorial - nutritional (iron & 
micronutrient deficiency) as well as non-nutritional 
factors (anaemia of inflammation). The WHO 
guidelines state that low Hb may be managed with 

therapeutic Fe and folic acid supplementation for 3 
months. However, in the absence of markers of iron 
deficiency anaemia, Fe supplementation may add 
to existing iron stores leading to iron overload.

To assess the prevalence of anaemia and 
micronutrient deficiencies (iron, vitamins A, B12, 
and folic acid) among HIV-infected children in 
south India and also to examine the nutritional and 
non-nutritional etiological factors contributing to 
anaemia, 240 children, (131 males, 54.6%) with 
perinatally acquired HIV infection aged between 
2 and 12 years were recruited at three sites in south 
India. There was a high prevalence of malnutrition 
at baseline: proportion of children with stunting 
(height for age Z score HAZ< -2) was 40.0%; with 
underweight (weight for age Z score WAZ< -2) was 
45.4%, and those with wasting (weight for height 
Z score WHZ< -2) was 23.3%, and children with 
low BMI (body mass index Z score BMIZ<-2) 
was 29.2%. Around 47% were anaemic, with a 
mean Hb of 10.4g/dl. Iron deficiency anaemia 
was present in 86.2% of 239 children, vitamin A 
deficiency was present in 79% of 236 children and 
anaemia due to chronic inflammation was seen in 
59%. Total 43.3 % were on ART at baseline. 

The prevalence of anaemia-iron deficiency and 
vitamin A deficiency was high in cohort of HIV-
infected children, indicating that underlying 
micronutrient deficiencies were prominent. 
Independent risk factors for anaemia were young 
age, presence of malnutrition, low CD4 counts and 
absence of anti-retroviral treatment (ART). The 
combination of iron supplements and antiretroviral 
therapy appeared to provide the maximal benefit in 
Hb change, clinical and growth parameters. Despite 
supplementation, a substantial proportion of these 
children remained anaemic after one year.

Communicable Diseases
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Randomized clinical trial to study the efficacy 
and tolerability of 3- and 4-month regimens 
containing moxifloxacin in the treatment of 
patients with sputum positive Ptb 

The currently recommended 6-month regimen for 
the treatment of newly diagnosed PTB patients has 
been in use since the 1970s. This regimen, though 
highly effective, poses challenges for patients and 
providers due to the long duration. Shortening 
the duration of this treatment will therefore be 
an important contribution to TB control and is 
recognized as a research priority. To address this 
issue a randomized clinical trial was conducted 
by the NIRT in Chennai and Madurai. The study 
was aimed to shortening treatment duration using 
a standard 4-drug TB regimen supplemented with 
moxifloxacin (MFX), a fluoroquiniolone with 
potent bactericidal and sterilising activities against 
M tuberculosis (Table 1). 

table 1: Study regimens

Regimen Intensive 
phase

Continuation 
phase

Duration 
(mths.)

Test regimen 1 3 RHZEM 
daily

3

Test regimen 2 2 RHZEM 
daily

2 RHM daily 4

Test regimen 3 2 RHZEM 
daily

2 RHM thrice 
weekly

4

Test regimen 4 2 RHZEM 
daily

2 RHEM 
thrice weekly

4

Control 
regimen 

2 RHZE 
Thrice 
weekly

4 RH thrice 
weekly

6

R – rifampicin; H – isoniazid; Z – pyrazinamide; E – 
ethambutol; M - moxifloxacin

Salient finding of the study is that the proportion of 
patients who became sputum culture negative after 
the initial 2 months of treatment was significantly 
higher (94%) in the MFX arm (consolidated for all 
four test regimens) compared to the control arm 
(77%). Fig. 1 illustrates the proportion of patients 
with negative sputum cultures at 15, 30, 45 and 60 
days of treatment. This is a significant finding as it 
shows that patients treated with the MFX regimens 
become less infectious earlier and to a greater 
degree compared to those treated with the control 
regimen. 

Of the patients treated with MFX regimens, 92 - 93% 
had negative sputum cultures at the end of treatment 
compared to 80% in the control regimen. 

randomized controlled clinical trial comparing 
daily vs. intermittent 6–month short course 
chemotherapy in reducing failures & emergence 
of acquired rifampicin resistance in patients with 
hiV and Ptb 

HIV-TB is an important dual infection in India 
demanding attention from programme managers 
and clinicians. Anti-TB treatment (ATT), both 
duration as well as frequency of administration, 
have been major issues in research involving 
patients with dual infection due to complexity of 
drug and disease interaction, overlapping toxicities 
as well as high failure and mortality rates reported 
by various studies. 

This trial was designed to compare various aspects 
of TB outcome such as sputum conversion, immune 
reconstitution inflammatory syndrome (IRIS), 
emergence of acquired rifampicin resistance (ARR), 
radiological improvement, pharmacokinetics of 
ATT drugs and toxicity profile between the daily 
and thrice-weekly regimens.

The smear conversion was higher in the daily 
regimen than in the intermittent regimen but did not 
achieve statistical significance (Fig.2). However, 
the culture conversion was significantly higher in 
the daily regimen (Fig.3). It remains to be seen 

Fig.2: Sputum smear conversion

Fig. 1: Sputum culture conversion with treatment



Annual Report
2012-2013 3

IndIan CounCIl of MedICal ReseaRCh

if this has an influence over the final outcome of 
treatment after 6 months of ATT.

Predictors and immunologic characterization of 
tb-associated iris in hiV-tb patients started 
on antiretroviral therapy

IRIS or immune restoration disease is the paradoxical 
worsening or unmasking of infection, tumour-
associated pathology, or autoimmune disease in 
HIV-infected patients after starting antiretroviral 
therapy. The study was conducted to evaluate early 
predictors and minimize the morbidity associated 
with IRIS.

Total 48 HIV positive patients with newly diagnosed 
culture confirmed PTB (45 males: 12 females), who 
were ATT and ART naïve, were enrolled. The two 
groups were similar with respect to gender, age, 
body weight and CD8+ T-cell counts and levels of 
alanine transminase and aspartate transaminase at 
baseline. Univariate analysis showed that low CD4, 
high viral load, opportunistic infection, miliary 
TB, presence of extrapulmonary focus, low Hb and 

shorter ATT-ART interval were all associated with 
IRIS. Hb and time interval between ATT-ART 
remained significant in multivariate regression 
along with IL-6 and C-reactive protein. Table 2 
shows the relative risk of baseline pre-ART clinical 
and laboratory factors in triggering IRIS.

tb drug resistance surveillance in the state of 
tamil Nadu 

A population-based survey of anti-TB drug 
resistance was conducted in the State of Tamil 
Nadu to determine the proportion of drug resistance 
in new and in previously treated cases of PTB and 
to use the level of drug resistance as a performance 
indicator for the RNTCP. Results are shown in 
Table 3.

screening for potent proteasome inhibitors of M. 
tuberculosis

Proteasome is important during the dormant phase 
of M. tuberculosis, making it an attractive target 
for compounds that may interfere with dormant 
bacilli. However, due to the inherent cytotoxicity 
of proteasome inhibitors, chemical compounds 
targeting the M. tuberculosis proteasome must 
exhibit high selectivity for M. tuberculosis over 
human proteasomes in order to be considered for 
development as chemotherapeutics for TB.

The study was aimed to express the bacterial 
proteasome from different strains of M. tuberculosis 
and compare the levels of expression in them. 
Proteasome genes (PrcA and PrcB) got expressed in 
both active and dormant strains of M. tuberculosis with 
various anti-microbial susceptibility (XDR, MDR, 
SHRE). NIRT used 16srRNA as housekeeping gene 
to compare the expression of proteasome genes. 

In case of active strains, PrcB gene shows more 
expression than PrcA and more or less equivalent 
expression with 16srRNA gene (Fig.4).

Pharmacokinetics of rifabutin during 
concomitant atazanavir/ritonavir administration 
in hiV- infected tb patients in india

Rifabutin (RBT) is reported to be as effective 
against TB as RMP, and has little effect on serum 
concentrations of protease inhibitors. However, 
ritonavir (RTV), being a CYP3A4 inhibitor  

Fig.3: Sputum culture conversion

table 2: Relative risk of baseline factors in predicting  
TB-IRIS
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markedly increases serum concentrations and 
toxicity of RBT. Hence it becomes necessary to 
decrease the dose of RBT when co-administered 
with RTV. The dose of RBT during RTV co-
administration remains a matter of debate. The study 
was carried out to understand the pharmacokinetics 
of RBT at 150mg thrice weekly dose during 
concomitant atazanavir/RTV administration in 
HIV-infected TB patients. The peak concentration 
was below the therapeutic range (0.3 – 0.08µg/
ml) in seven of 16 patients, while 10 patients had 
trough concentrations below the minimal inhibitory 
concentration of RBT against M.tuberculosis 
(0.06µg/ml), suggesting that RBT doses may 
have to be increased. The distribution of peak and 
trough concentrations of RBT is shown in Fig. 5. 
A significant positive correlation between peak 
concentrations of RBT and RTV was observed. 
Unfavourable TB outcomes correlated with low 

New cases (n=1220) Re-treated cases (n=714)
Numbers (%) CI Numbers (%) CI

Susceptible to all drugs 976 (80.0) 77.8 - 82.2 444 (62.1) 58.5 - 65.7
any resistance 
Isoniazid 127 (10.4) 8.7 - 12.1 214 (30) 26.7 – 33.4
Rifampicin 32 (2.6) 1.7 – 3.5 108 (15.1) 12.6 – 17.9
Kanamycin 1 (0.1) 0 – 0.2 7 (1) 0.3 – 1.9
Ofloxacin 127 (10.4) 8.7 – 12.1 99 (13.9) 11.4 – 16.5
Mono resistance 
Isoniazid 91 (7.5) 6.0 – 8.9 95 (13.3) 10.8 – 15.8
Rifampicin 8 (0.7) 0.2 – 1.1 11 (1.5) 0.6 – 2.4
Kanamycin 0 0 1 (0.1) 0 – 0.4
Ofloxacin 107 (8.8) 7.2 – 10.4 41 (5.7) 4.0 – 7.4
MDr 22 (1.8) 1.1 – 2.5 94 (13.2) 10.8 – 15.8
Pre- XDR 5 (0.4) 0.1 – 0.8 28 (3.9) 2.5 – 5.3
XDR 0 0 4 (0.6) 0.1 - 1.3

Fig. 4: Antimicrobial susceptibility strains in dormant conditions

RFB levels.

Peak concentration; Cmin: Trough concentration. Black horizontal lines denote the 
therapeutic range of RBT (0.3 – 0.8µg/ml). Broken horizontal line denotes MIC of 
RBT (0.06µg/ml)

Fig. 5: Distribution of peak and trough concentrations of RBT 

effect of vitamin D3 on cathelicidin, Defensin-
1α and Toll like receptor gene expression in the 
neutrophils of Ptb patients

Neutrophils are essential components of the 
human innate immune system and associated 
with the first line defense mechanism against 
invading microorganisms. Vitamin D3, a potential 
immunomodulator, is known to influence innate 
and adaptive immunity. In the present study, the 
effect of vitamin D3 on the innate immune functions 
of neutrophils in PTB is explored at the molecular 
level using RT-PCR. The study was aimed to find 
out vitamin D3 effect on cathelicidin, defensin-1α 

table 3: The prevalence of first line and second line drug resistance in M. tuberculosis isolates among new and retreated 
cases of TB
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and Toll-like receptor (TLR) gene expression in the 
neutrophils of PTB patients (Fig. 6).

The study results suggested that vitamin D3 may 
increase the TLR expression and lead to increased 
expression of antimicrobial peptides via TLR 
signalling and enhance the innate immunity against 
PTB. 

Dormancy associated antigens of M. tuberculosis

Analysis of the mycobacterial antigens associated 
with the slowly replicating, post-logarithmic phase 
growth of M. tuberculosis, the so-called “dormant” 
phase, is of interest. Three different strains of M. 
tuberculosis were used in this study: the laboratory 
strain H37Rv and 2 of the clinical strains, most 
prevalent in south India, S7 and S10 strains. The 
study focussed to identify and proteomically 
characterize dormancy associated antigens of M. 
tuberculosis.

A few proteins were expressed only under oxygen-
depleted conditions of H37Rv and characterized as 

hypothetical proteins (Rv2953, Rv2185c, Rv3466 
and Rv0854) were found to be conserved among 
mycobacterial species. Rv2031c appeared in 
H37Rv and S7 and over expressed in S10, during 
low oxygen tension. Mycobacterial chaperon 
protein GroEL 2 (Rv0440) was over expressed 
in both of clinical isolates used but not in H37Rv 
when oxygen is depleted from the culture media. 
It is predicted that guanosine monophosphate 
synthase is a key enzyme in the purine biosynthetic 
pathway (Fig. 7).

immunological characterization of novel t- cell 
antigens of M. tuberculosis

PpiA (Rv0009), Rv2204c (hypothetical protein) 
and mmsA (Rv0753c) were novel T-cell antigens, 
producing higher levels of IFN-γ in latently 
infected individuals (healthy household contacts) 
than active TB patients. Bioinformatics analysis 
also predicted that these proteins had a wider 
class I and class II HLA binding and also more 
population coverage compared with the well-
reported T-cell antigens (ESAT-6 and CFP-10). 
These results provoked to choose these proteins for 
further immunological characterization in terms of 
their usage in differentiating LTB and active TB. 
The study aimed to analyze the T-cell mediated 
in vitro cytokine response (particularly IFN-γ) to 
differentiate LTBI and active TB disease 

Rv2204c (13KDa) and Rv0753c (55KDa) 
recombinant proteins were purified by affinity 
column chromatography. Endotoxin contamination 
of these recombinant proteins ranged from  
1-1.5ng/mg, which was estimated by Limulus 
amebocyte lysate assay. All the three antigens 
induced significantly higher IFN-γ production in 
HHC compared to active TB subjects (Fig 8).

This preliminary study shows that these three 
antigens are good at differentiating LTBI from 
active TB disease in terms of IFN-γ induction. 
Further studies will confirm whether these antigens 
can be used as a biomarker for differential diagnosis 
of LTBI and PTB.

Global proteomic comparison of M. tuberculosis 
h37rv and its isogenic pknE deletion mutant 

TB caused by M. tuberculosis survives the hostile 
immune responses of the host by altering its Fig. 7: 2-D electrophoresis of H37Rv

H37Rv oxygen deficientH37Rv oxygen sufficient

Uns: Unstimulated cells; ETOH: Ethanol control; V7: Vitamin D3 1x10-7M 
concentration; Mtb: M. tuberculosis; HCs: Healthy controls; PTB: Pulmonary 
tuberculosis patients 

Fig. 6: Effect of vitamin D3 on the relative expression of CAMP 
mRNA 
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physiology. These adaptations are governed in M. 
tuberculosis by serine / threonine protein kinases 
(STPK). STPKs are considered to be drug targets 
due to their diverse roles in cell division and 
pathogenesis. Among the eleven STPKs, pknE 
alone was found to inhibit apoptosis. Previously it 
was shown that PknE plays a role in the adaptation 
responses encountered within the phagosome. The 
present study aimed to examine the proteomic 
differences between H37Rv and its isogenic pknE 
deletion mutant during growth in middlebrook 7H9 
(Fig. 9).

It was noted that PknE has a role in regulating the 
metabolism of M. tuberculosis that could enable its 
survival in hostile environments.

Genetic characterization of hiV-type 1 subtype 
c strains circulating in south india.

The HIV-1 subtypes display genetic variations 
that can potentially alter the functions of several 
proteins and thereby influence HIV-1 mediated 
pathogenesis. A study was undertaken with the 
objective to clone and characterize the full genome 
of HIV-1 isolates circulating in the south Indian 
population, as this understanding would further 
our knowledge on the genomic heterogeneity and 
adaptive evolution of the circulating viral strains in 
the country. 

Fig. 8 Eluted protein fractions RV220c & RV0753c in SDS-  
PAgE gel.

Sequences of the six clones were analyzed for 
variability in each of the individual viral genes 
and proteins. Preliminary analysis revealed that 
the LTR sequence of five of the six clones showed 
the presence of three NF-κB sites, while one had 
only two NF-kB sites with a deletion of the III-
Nf-κB site. All Tat sequences had the CS motif 
instead of the CC motif which has been previously 
demonstrated to render the protein defective in its 
chemokine property. Rev genes of 4 clones code 
for a 107 amino acid protein while that of the other 
2 clones code for a 100 amino acid protein. One of 
the clones had mutations conferring resistance to 
nevirapine in the RT gene, in spite of a recorded 
history of no previous exposure to antiretroviral 
drugs. Except for one clone, which revealed 
characteristics of CXCR4 usage/X4 tropism, all 
other clones had sequence motifs that predict CCR5 
usage/R5 tropism. 

health seeking behaviour and awareness of tb 
among migrants – brick kiln workers - a study 
from tiruvallur District, tamil Nadu

Early detection and treatment of TB patients have 
been key principles of TB control. However, 
this can be a challenge with some hard to reach 
populations and migrants are one such group. The 
study was designed (i) to understand the knowledge, 
attitude and perceptions on TB among brick kiln 

Fig. 9: 2D gel showing proteome profile of ΔpknE
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migrant workers, (ii) to identify the prevalence 
of chest symptoms and health seeking behaviour 
among brick kiln workers, and (iii) to find out the 
perceptions of the health providers in providing 
treatment and management of TB care with special 
reference to brick kiln migrant workers.

The total number of chest symptomatic identified 
among the brick kiln migrants was 377 (9.4%). The 
prevalence of chest symptoms among male and 
female was 10.4% and 8.3% and prevalence was 
found to increase with age. The most significant 
variables associated with chest symptoms were 
education, alcohol, smoking and duration of stay in 
the chamber. The most significant factor associated 
with action taking among the symptomatic was the 
length of stay in the chamber (≥ 6 months) .

The findings indicated that social determinants 
such as age, sex, alcohol, smoking and time 
spent within the chamber contributed to the 
development of chest symptoms. Furthermore, 
care seeking behaviour patterns were also 
strongly influenced by the duration of stay in one 
particular place, which is a big challenge to the 
RNTCP programme considering the mobility of 
this population. 

least squares support vector regression for 
spirometric forced expiratory volume (feV1) 
values

SVMs are one of the recently developed machine 
learning algorithm under the supervised learning 
approach, from the statistical learning theory 
implementing the structural risk minimization 
(SRM) principle. It maps the data into high 
dimensional input space and constructs an 
optimal separating hyperplane in this space. The 
quality of the solution does not depend directly 
on the dimensionality of the input space. It has 
been successful in many real world classification 
problems like handwritten recognition, object 
recognition, text categorization, image recognition, 
classification of gene expression and many more.

Regression task in time series prediction, credit 
scoring has been successfully carried out by SVM. 
Unlike neural networks, SVMs minimize the 
estimation error keeping the training error fixed. 

There are many variants of SVM ever since its 
existence in the literature. The basic problem in 
the standard SVM formulation is to solve the QPP, 
wherein the formulation of LSSVM focuses on 
solving a set of linear equations. Thus non-linear 
pattern recognition is also done by solving a set 
of linear equation. It was observed that the linear 
model better fits with respect to the root mean 
square value in all the cases. A detailed analysis of 
prediction of FEV1 values for males and females 
shows the generalization capacity of LS SVM 
regression and computing FEV1 values through 
LS SVM regression will enhance the spirometric 
investigations. In case of incomplete spirometric 
tests this method may give valuable suggestions 
and directions (Fig. 10).

Parasite antigen-specific, IL-4-, TGF- and IL-1- 
dependent expansion of th9 cells is associated 
with clinical pathology in human lymphatic 
filariasis

Th9 cells are a subset of CD4+ T-cells, shown to be 
important in allergy, autoimmunity and anti-tumor 
responses. However, their role in human infectious 
diseases has not been explored in detail. The study 
was carried out to elucidate the role of Th9 cells in 
filarial pathology.

The institute identified an important human CD4+ 
T-cell subpopulation co–expressing IL-9 and IL-10 
but not IL-4, whose expansion is associated with 
disease in chronic lymphatic filariasis and could 
potentially play an important role in the pathogenesis 
of other inflammatory disorders (Fig.11).

Modulation of mycobacterial-specific Th1 and 
th17 cells in latent tb by coincident hookworm 
infection

Hookworm infections and TB are co-endemic in 
many parts of the world. It has been suggested that 
infection with helminth parasites could suppress 
the predominant Th1 (IFN-γ-mediated) response 
needed to control M. tuberculosis infection and 
enhance susceptibility to infection and/or disease. 
The study was carried out to determine the role 
of coincident hookworm infection on responses 
at steady state and on M. tuberculosis-specific 
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Fig.10. Predicted FEV1 values under different models

A representative flow plot depicting the gating strategy and baseline as well as PPD and PMA/ ionomycin stimulated population of CD4+ T-cells expressing IL-9, IL-4 and IL-
10 in a normal individual (B) Baseline, PPD and PMA/ ionomycin induced frequencies of CD4+ T-cells expressing IL-9 and IL-10 but not IL-4 (classical Th9 cells) in normal 
individuals (n=15) (C) Baseline, PPD and PMA/ ionomycin induced frequencies of CD4+ T-cells expressing IL-9 and IL-4 (Th2 cells) in normal individuals (n=15). The data 
are represented as frequencies of CD4+ T-cells and each line represents a single individual 

Fig.11: Identification of classical Th9 cells and their expansion in normal individuals
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immune responses in LTB. The NIRT examined 
the cellular responses in individuals with latent TB 
with or without concomitant hookworm infection 
by flow cytometry and ELISA. 

Co-incident hookworm infection exerts a pro-
found inhibitory effect on protective Th1 and 
Th17 responses in latent tuberculosis and may 
predispose towards the development of active 
TB in humans (Fig. 12).

Fig. 12: Hookworm infection is associated with alterations in 
the plasma levels of Th1 and Th2 cytokines in latent TB. The 
plasma levels of Th1 - IFN-γ, IL-2, TNF-α and Th2 – IL-4, IL-5, 
IL-13 cytokines were measured by ELISA in latent TB infected 
individuals with (HW/LTB; n=21) or without (LTB; n=21) 
concomitant hookworm infection. The results are shown as 
scatterplots with each circle representing a single individual.

type 2 diabetes mellitus coincident with Ptb 
is associated with heightened systemic type 1, 
Type 17 and other pro-inflammatory cytokines 

Type 2 diabetes mellitus is a major risk factor for the 
development of active TB, although the biological 
basis underlying this susceptibility remains poorly 
characterized. The study was aimed to identify the 
influence of coincident diabetes mellitus on cytokine 
levels in PTB. NIRT examined the circulating 
levels of a panel of cytokines and chemokines in 
the plasma of individuals with TB and diabetes and 
compared them with those without diabetes.

The data revealed that TB with diabetes 
is characterized by heightened cytokine 
responsiveness, indicating that chronic  
inflammation underlying Type 2 diabetes potentially 
contributes to increased immune pathology and 
poor control in TB infection (Fig.13).

NatioNal JalMa iNstitute 
for leProsy & other 
Mycobacterial Diseases, aGra
leProsy

clinical research

Large number of patients continued to attend the 
OPD services at the Institute. A total of 27,576 
patients having leprosy and skin diseases attended 
the OPD in 2012, out of whom, 10184 were leprosy 
patients (New Cases: 4046 and Old Cases: 6138). 
Most of the patients who attended the OPD wanted 
confirmation of the disease diagnosis and/or the 
status of the disease. A few patients attended the 
OPD for treatment of reaction, neuritis, deformities 
and care of ulcers. The surgical unit provides 
ulcer care to both out-door as well as indoor 
patients. The radiography unit provides support 
to the patients for the radiological detection of 
tuberculosis. The in-situ PCR (IS-ICR) studies 
provided confirmatory evidence of leprosy cases. 
A total 32 cases of leprosy were studied, in whom 
AFB positivity was seen in 10 (31.3%), whereas 
IS-PCR positivity was seen in 20/26 (76.9%). 
For 6 cases, in-situ PCR could not be carried out. 
The cases were clinically BT=8, BB=16, BL=4 
and LL=4. The procedure involved performing 
in-situ PCR on slit smear skin specimens using 
primers targeting the 36kDa encoding fragment of  
M. leprae DNA. The studies showed the utility of the 

Fig. 13: Discriminatory value of cytokines in TB-Infected 
individuals
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in-situ PCR procedure in AFB negative specimens 
with a significant contribution to the diagnosis of 
leprosy. Studies on the predictors of therapeutic 
responses governing the regression and clearance 
of granulomas in response to chemotherapy and 
chemotherapy with immunotherapy in borderline 
leprosy are in progress. It is a randomized double 
blind therapeutic regimens study containing Mw 
vaccine as immunotherapy and 100 patients have 
been recruited so far. 

Model rural health research unit, Ghatampur 
epidemiological studies:

The institute conducts extensive epidemiological 
activities primarily through its field unit the Model 
Rural Health Research Unit at Ghatampur, District 
Kanpur Nagar in Uttar Pradesh. The field unit at 
Ghatampur continued to provide Out-Door services 
to the whole population of Ghatampur Tehsil in 
addition to the several field based studies. In the 
year 2012 the total OPD attendance was 9,646. A 
total of 4,990 TB suspects attended the OPD. A total 
of 470 cases of TB, 141 cases of leprosy and 1236 
cases of filariasis were diagnosed and provided 
treatment from the MRHRU at Ghatampur. These 
patients are being treated as per the respective 
programme guidelines. As regards TB patients, the 
field unit functions as the Designated Microscopy 
Center and DOT Center under the Revised National 
Tuberculosis Control Programme (RNTCP). Apart 
from this, the unit also supervises the treatment of 
all TB patients put on treatment at the various DOT 
centers in the whole of Ghatampur Tehsil.

field based studies undertaken at Mrhru

A study on endemicity of leprosy and utilization of 
health services in selected areas of Uttar Pradesh, 
Chhatisgarh and Tamil Nadu is ongoing. So far, 
345 leprosy patients have been included in the 
study on the basis of clinical examination (Uttar 
Pradesh: 210, Chhattisgarh: 135). Out of 210 skin 
smear samples collected from Uttar Pradesh, 12 
(5.71%) were AFB positive while 73 (34.76%) 
were RLEP-PCR positive, for Chhattisgarh out of 
135 samples, 12 (8.88%) were AFB positive while 
46 (34.07%) were found to be RLEP-PCR positive. 
This experiment suggested that the RLEP-PCR is 
more sensitive than AFB. 

A study entitled “Study of environmental 
Mycobacterium leprae and transmission link in 
leprosy” is ongoing. So far, 108 clinically diagnosed 
leprosy patients were recruited, out of that only 8 
(7.40%) were found to be skin smear AFB positive, 
while 44 (40.74%) patients were found to be 
RLEP-PCR positive. M. leprae was detected in 
18 (40.90%) out of 44 soil and 16 (36.36%) out 
of 44 for drainage water samples respectively. The 
16sRNA study showed that the presence of viable 
strains of M. leprae was present in the soil and water 
samples collected from surrounding environment 
of the patient’s house. From the 16sRNA gene 
analysis, it was found that M. leprae strain infecting 
the patients was also detected in the soil and water 
samples of the patient dwelling area. 

The translational project on “Long term follow-up 
of cases on different drug regimens in leprosy and 
TB” is ongoing.

Pathogenesis of M. leprae

A systematic ultrastructural form of peripheral nerves 
across the spectrum of leprosy was studied with an 
aim to better understanding the pathogenesis of M. 
leprae and nerve involvement in leprosy by light 
and electron microscope. In BT cases, hypertrophy 
of the endothelial cells occurs to such an extent 
that the lumen of the vessels become narrower 
and completely occluded causing ischaemia in 
patients. LL patients showed many intact bacilli 
in endothelial cell and lumen of the blood vessels 
is open facilitating vascular leakage for the entry 
of M. leprae into the nerves. Bacilli were found in 
Schwann cell even after receiving continuous MDT 
for more than two years. Another study entitled 
“Role of Biofilm in Mycobacteria: Correlation 
of Ultrastructural and Molecular profile” gave an 
insight into the process of biofilm formation in 
Mycobacterium species. Four mycobacterial species 
viz., M. fortuitum, M. avium M. tuberculosis and 
M. smegmatis were taken in this study. The biofilm 
of M. smegmatis and M. fortuitum, M.avium and 
M.tuberculosis were ultrastructurally studied and 
visualized EPS by Ruthenium Red staining. M. 
smegmatis developed large quantity of biofilm at 
37oC, while M. fortuitum, and M. avium developed 
large quantities of biofilm at 30oC in both MB7H9 
and Sauton’s media. However, in the case of M. 
tuberculosis, the suitable temperature for biofilm 
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formation was found to be 37 0C, moderate biofilm 
formation was noted at 30 0C and no biofilm 
formation was seen at 420C. 

The study entitled “Development and formulation 
of novel bioactive nanosilver phytochemical 
composite with potential against Multidrug resistant 
(MDR) microbial pathogen and its efficacy for 
diseases control” provides the knowledge about 
the potential role of phytochemical against MDR 
pathogens. The 3 fractions of Terminalia catappa, 
2 fractions of Emblica offcinalis and 3 fractions of 
Eucalyptus hybrida showed significant antibacterial 
potential against S. aureus. 

A study to understand the role of CCL2 and 
associated genes in leprosy susceptibility and leprosy 
reaction is ongoing. The initial results suggested 
that patients with GC genotype at position -362 of 
CCL2 gene appear to be susceptible for leprosy. 

tuberculosis

A study entitled “Determining the efficacy and 
safety of immunomodulator Mw as an adjunct 
pulmonary tuberculosis (CAT-I)” is ongoing at 
Ghatampur wherein 303 patients have been enrolled 
in the study and the follow-up of the patients is 
continuing. 

Microbiology & molecular biology of  
M. tuberculosis

The project entitled “DNA Fingerprinting of  
M. tuberculosis isolates from defined population by 
using IS-6110 probe” (Kashmir and Maklodganj, 
Himachal Pradesh) showed isolates with low 
and high copy number of IS 6110 were found 
to be distributed in both places. There was no 
correlation observed with drug sensitivity profile 
and distribution of IS6110 element. A second 
project entitled “Spoligotyping – A secondary 
molecular marker for typing of Mycobacterium 
tuberculosis isolates with low copy numbers of 
IS-6110” showed 8 spoligotypes from Jammu and 
Kashmir region. A single isolate was found to be 
of the Beijing type, while interestingly a higher 
numbers of Beijing strains were observed from 
Assam region. 

A“Study on genetic polymorphism in  
M. tuberculosis isolates from tuberculosis patients 
from Sahariya Tribe of North Central India” identify 
different types of isolates including multidrug 
resistant (MDR) and extensively drug resistant 
(XDR) strains of M. tuberculosis infecting this 
tribe. No significant difference in the prevalence 
of the tuberculosis was observed in the Sahariya 
tribal people inhabiting close to Gwalior and those 
residing in the far flung areas of Sheopur district. 
The spoligotyping revealed the dominance of 
mainly two types of strains: East African Indian 
strain and Central Asian/ Delhi strain. The other 
shared types were also observed. MIRU-VNTR 
typing also helped in the identification of three 
additional strains which were not identified by 
spoligotyping and also strengthened the dominance 
of Central Asian strain/ Delhi lineage and East 
African in the tribal population. 

For “Study on genetic polymorphism in M. 
tuberculosis isolates from tuberculosis patients 
among the victims of the Bhopal Gas Disaster”, 
260 patients with tuberculosis were identified 
from Bhopal District and included in the study. 
Predominant Spoligo-International Type (SIT) 
in this area was found to be SIT11_EAI, Second 
predominant Spoligo-International Type (SIT) in 
this area was found to be SIT26_CAS. “Validation 
of Line Probe Assay (LPA) and to assist National 
TB Programme and FIND in the implementation of 
the National Labs scale up plan for the diagnosis of 
Drug resistant TB” is ongoing. 

A study on “Open Source Drug Discovery 
(OSDD) is also ongoing. The Institute contributed 
a large numbers of culture positive isolates of 
M. tuberculosis, with known profile of drug 
susceptibility testing. Molecular characterization 
of these isolates was also performed by using 
different mol markers like IS 6110, Spoligotyping, 
MIRU-VNTR. The data were shared with Institute 
of Genomic and Integrative Biology (IGIB), New 
Delhi and based on collaborative research work 
between NJIL & OMDand IGIB, the genome 
sequencing and analysis of a clinical isolate of 
M. tuberculosis East African Indian (EAI) strain 
OSDD271 from India was described. 

A study on “Outreach Programme on Zoonotic 
Diseases” is ongoing. Infectious diseases are 
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leading cause of morbidity and mortality the world 
over. It has been realized that about 80% of human 
infectious diseases are zoonotic. During this period, 
the institute worked on HIV and mycobacterial co-
infection, surveillance and molecular epidemiology 
of mycobacterial pathogens in domestic livestock 
species. A total of 231 clinical samples (112 blood 
of human and 119 faeces of animal origin i.e. cattle) 
were screened for the presence of mycobacterium 
species (M. bovis, M. tuberculosis and M. avium 
subsp. paratuberculosis) using multiple diagnostic 
tests. Of the 112 blood samples, 74 and 38 samples 
were collected from HIV patients and healthy 
humans, respectively. These samples were screened 
for the presence of M. bovis, M. tuberculosis and M. 
avium subsp. paratuberculosis (MAP). Of the 112 
blood samples, 23.2% and 21.4% samples were 
positive for the presence of M. tuberculosis and 
MAP. The presence of mycobacterial pathogens 
was higher in HIV patients (M. tuberculosis- 35.1%; 
MAP- 31.0%) as compared to healthy humans 
(M. tuberculosis- 0.0%; MAP-2.8%). However, 
rate of MAP detection in blood samples of HIV 
patients was higher in patients who had history of 
extra-pulmonary (abdominal) tuberculosis. Faecal 
samples were also processed for the recovery 
of mycobacterium species on suitable artificial 
medium and during this period 2, 4 and 7 isolates 
of M. bovis, M. tuberculosis and MAP were 
successfully grown on LJ medium with pyruvate, 
LJ medium without pyruvate, HEY medium with 
mycobactin J, respectively. 

Mycobacterial repository centre

 The repository was established in 1995 with support 
of DBT, Govt. of India. It is currently running as 
a permanent intramural activity of the Institute. 
The repository centre established linkages with 41 
participating centeres (Medical colleges/ Research 
Institutes/Centeres) across the country. More than 
3500 well characterized mycobacterial isolates 
from different parts of India are being maintained. 
The centre provides reference as well characterized 
Indian strains / DNAs / RNAs / culture filtrates/ 
lysates to different investigators all over the 
country.

bsl-3 lab for animal experiments

A study on the “Role of lspA gene in the biology and 
pathogenesis of M. tuberculosis” is in progress. 

Another study on the “Evaluation of Prophylactic 
Antituberculous Vaccine based on the Promiscuous 
Peptides of RD Encoded Proteins of Mycobacterium 
tuberculosis” is ongoing. Immunogenicity studies 
carried out in BALB/c mice after BCG supplemented 
with selected three multi epitope vaccines with DDA 
–MPL as adjuvant revealed constituent peptides as 
immunodominant peptides on the basis of induction 
of Th1 response in splenocytes, peritoneal exudate 
cells and bone marrow derived dendritic cells after 
4 and 8 weeks of immunization. Mice immunized 
with MEVI, MEVII and MEVIII when used along 
with BCG in a mix–boost strategy were able 
to impart significant protection against aerosol 
challenge which was significantly higher than that 
of BCG alone. MEVIII was able to impart higher 
protection, compared to the other two combinations 
at 4 and 8 weeks of immunization. 

A study on “Liposomized T cell antigen as 
possible vaccine candidate” is currently ongoing. 
In this study, mycobacterium-specific immune 
responses generated at different local and systemic 
immune sites were evaluated following a single, 
quantitatively moderate but effective protective 
dose of live BCG vaccine administered via the 
i.m. or s.c. route in a BALB/c mouse model. 
Results demonstrate the capacity of i.m. BCG 
vaccination to induce strong T-cell responses in 
the lung parenchyma and cervical lymph nodes 
(CLN), and to impart protection against airway 
M. tuberculosis challenge. Macrophage engulfed 
M. tuberculosis vaccine candidates for their 
recognition by immune cells of the lungs and other 
local or systemic compartments following i.m. 
BCG or multicomponent-subunit vaccination in 
order to identify relevant component(s) for a future 
mucosal TB vaccine. 

Study on “Testing the anti-tubercular activity of a 
compound (Piramal Health Care, Mumbai)” is in 
progress. 

Studies on “Therapeutic efficacy of Moxifloxacin 
and Econazole based drug regimen   against MDR 
tuberculosis” are continuing. During the period 
under report, the Institute has standardized the 
doses of moxifloxacin and econozole and found 
that moxifloxacin (8.0mg/kg) and econozole (3.3 
mg/kg) are appropriate. Further 6 groups of mice 
(untreated non-infected, untreated infected, 1st 
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line drug control, Moxi treated, Eco treated and 
Moxi+Eco treated) were taken. Mice were infected 
with 300 bacilli of MDR strain of tuberculosis 
(resistant to Rif +INH). The treatment was started 
four weeks after the infection. The Moxi was given 
once daily while Eco was given twice a day and 
treatment was given up to 8 weeks. 

resistance studies in M. tuberculosis

Studies on the “Analysis of aminoglycoside 
resistance in M. tuberculosis by proteomic 
approach” are in progress. Proteomic analysis of 
M. tuberculosis isolates resistant to kanamycin and 
amikacin was carried out by 2DGE and MALDI-
TOF/TOF. In resistant isolates, 12 protein spots 
showed increased intensity. Proteins of these 
spots were identified and functional relationships 
were investigated. The binding of drugs with 
the upregulated proteins was done by molecular 
docking analysis. The results suggest the probable 
involvement of iron metabolism in conferring 
resistance that may represent additional target for 
drug resistant tuberculosis.

NatioNal iNstitute of 
cholera aND eNteric 
Diseases, KolKata
surVeillaNce, ePiDeMioloGy 
aND characterizatioN of 
eNteroPathoGeNs

active surveillance of diarrhoeal infections and 
outbreaks

During the year,, a total of 998 and 791 stool 
samples were collected from the Infectious Diseases 
Hospital (IDH) and B. C. Roy Memorial Hospital 
for children (BCRH), Kolkata, respectively. 
Prevalence of rotavirus was common in both the 
hospitals (48% and 39.5%, respectively). Vibrio 
cholerae O1 (11.8%), Shigella spp. (7.3%) and 
Vibrio fluvialis (6.5%) were more in the IDH. In 
the BCRH, prevalences of adenovirus (13.7%), 
Campylobacter jejuni (11.5%), enteroaggregative 
Escherichia coli (9%) and Shigella spp. (5%) were 
high. Characterizations of the enteropathogens 
revealed that the vibrios remained susceptible for 
most of the fluoroquinolones but highly resistant 
to co-trimoxazole and furazolidone, the old drugs 
of choice for treating children with cholera. V. 

cholerae O1 strains isolated from BCRH were 
highly susceptible to ciprofloxacin and ofloxacin 
compared to the strains isolated in the IDH. In both 
the hospitals, Shigella spp. were highly resistant 
to ciprofloxacin, norfloxacin and ofloxacin. 
Most the Shigella strains were highly resistant 
to fluoroquinolones but were susceptible for 
ceftriaxone. Weekly reports were sent to State Govt. 
and other agencies for control and improvement for 
better patients care and management.

Salmonella enterica serovar Weltevreden and  
V. fluvialis were identified as etiological agents of 
a foodborne gastroenteritis outbreak after a feast 
in North Dumdum. On July 30th, 2012; 528 people 
attended an Iftar ceremony during the Ramzan 
month at Bankra, Birati, North Dumdum. A total of 
407 people developed symptoms of food-poisoning 
including watery diarrhoea, abdominal pain, 
vomiting and fever after consumption of mutton-
ghogni (made up of minced meat from cooked lamp 
with bean) along with other foods prepared by a 
caterer. Of the 248 cases admitted to the Infectious 
Diseases Hospital, Kolkata, 44 stool samples were 
tested for the enteric pathogens. Six were positive 
for S. Weltevreden, 5 for V. fluvialis, and 8 for both 
the pathogens. Consumption of mutton-ghogni 
may be the likely vehicle of this outbreak. In the 
pulsed-field gel electrophoresis, S. Weltevreden 
was identified as a single clone but the V. fluvialis 
strains were heterogonous. The existing surveillance 
system has helped in the timely identification of 
causative pathogens in this diarrhoeal outbreak 

Fig. 1: Xbal digested chromosomal DNA banding patterns of S. 
Weltevreden strains.

Non typhoidal Salmonella (NTS) isolates are 
important for understanding of their antimicrobial 
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resistance phenotypes. Transferable resistance to 
fluoroquinolones and cephalosporin groups was 
detected in the NTS isolates from both clinical 
(blood and stool) and environmental (food, 
animals) samples in Kolkata and was considered as 
a threat for spread of drug resistance. Association 
of S. Weltevreden was also been identified in Pune 
outbreak. Interestingly, multidrug resistance was the 
typical features for some serovars of Salmonella (S. 
Typhimurium, Worthington, Seftenberg, Kentucky), 
whereas certain serovars (S. Waltevreden, Bareilly) 
remained susceptible for a long period. Maximum 
resistance was observed against azithromycin 
(50.94%) and nalidixic acid (26%) (Fig. 1)

occurrence of toxigenic V. cholerae o1 in 
accessible water is a threat to the community

Studies have demonstrated a distinguishing feature 
among the V. cholerae isolates of “outbreak” and 
“non-outbreak” samples. Retention of toxicity in 
outbreak isolates of V. cholerae O1 implicates their 
pathogenic potential, but presence of pathogenic 
V. cholerae O1 was also identified from the non-
outbreak samples from within V. cholerae of 
aquatic environmental fauna. Lesser but persistent 
presence of pathogenic V. cholerae in non-outbreak 
areas indicates their potentiality to convert into 
a pathogenic vibrio load when a conducive 
environment prompts genetic conversion of non-
pathogenic strains into pathogenic strains and can 
transform a previously non-endemic focus into a 
diarrhoea prone focus.

analysis of high level of cholera toxin producing 
el tor variant Vibrio cholerae in the zanzibar 
archipelago of tanzania

The seventh cholera pandemic reached Africa in 
1970 after more than 100 years with devastating 
effects and since then the El Tor biotype has 
affected most parts of Africa including the sub-
Saharan region. Although, repeated outbreaks have 
been documented since 1978, there is very limited 
knowledge about the molecular epidemiology of V. 
cholerae isolated from the small island of Tanzania 
named Zanzibar. Given that there are differences 
between the classical and El Tor biotypes, the 
selection of El Tor variant strain seems to signify an 
evolutionary optimization of the El Tor biotype and 
could represent a new, more virulent form of the 
El Tor biotype. It was interesting to know that the 

Zanzibar strains carried the specific change in ctxB of 
El Tor strains, which was first observed in Kolkata. 
These new V. cholerae O1 El Tor variant strains not 
only replaced the V. cholerae O1 El Tor prototype 
strains, but also turned out to be genetically stable 
and spread rapidly even to remote islands in the east 
African continent as evidenced from the study (Figs. 
2 and 3). These strains possess all the potentialities 
and foundation for a new pandemic. This study is a 
part of an initiative for a holistic surveillance system 
for tracking the mode of global dissemination of the 
V. cholerae O1 El Tor variants.

Fig. 2: PCR assay to detect the type of ctxB allele in representative 
Vibrio cholerae O1 strains isolated from Zanzibar, Africa. The 
classical ctxB specific PCR yielded amplicon in the upper panel 
while the E1 Tor ctxB specific primers did not produce any 
amplicon except the E1 Tor control strain in the lower panel.

Fig. 3: (A) Amount of cholera toxin production by Zanzibar variant 
strains was significantly higher than the prototype E1 Tor strains 
but closer to classical strains. Error bars denote the standard 
error in taking each data in triplicate. (B) Western blotting 
results of the culture supernatant of representative Zanzibar O1 
isolates showed that the Zanzibar isolates produced classical 
CTB. Purified classical CT (lane 1) and E1 Tor CT (lane 2) were 
used as positive controls for immunoblotting with the monoclonal 
antibody against classical and E1 Tor CTB, respectively.

emerging trends of human astrovirus infection 
among infants, children and adults hospitalized 
with acute watery diarrhoea in Kolkata, india

Human astroviruses (HAstVs) were studied to 
understand their role in acute gastroenteritis 
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among infants, younger children (up to 6 years), 
older children and adolescents (>6-17 years) and 
adults (18 years and above). The overall incidence 
of sole or mixed infection of HAstV with known 
enteric viral, bacterial and parasitic pathogens was 

detected in 60 cases (2.4%) among all age groups. 
Some cases were of sole infection (n =13/60 
[21.7%]) and others were mixed infection (n = 
22/60 [36.7%]) that were observed in adults (18 
years old or more). Considering all age groups, 18 
sole infection cases (n = 18/60 [30%]) and 42 mixed 
infection cases (n = 42/60 [70%]) with Rotavirus 
(n = 11/25 [44%]), Vibrio cholerae O1 (n = 6/24 
[25%]) Cryptosporidium spp and giardia lamblia 
(n = 5/13 [38.4%]) were observed. Further, eleven 
HAstV samples from infants and children (up to 
6 years), children and adolescents (>6-17 years) 
and adults (18 years and above) were analyzed for 
their sequences of overlap region between ORF1b 
(RdRp) and ORF2 (capsid). Among these, ten 
strains were found to have close genetic relatedness 
to the Japanese strain HAstV_G1 [AB009985] and 
another Kolkata strain showed close genetic match 
with the Thai HAstV_G3 strain [EU363889] as 
shown in Fig 4. Molecular characterization enabled 
monitoring the epidemiology and genetic diversity 
of HAstVs circulating among hospitalized diarrhoea 
cases in Kolkata, India (Fig. 4).

Detection and molecular characterization of 
human picobirnaviruses causing acute watery 
diarrhoea among children in Kolkata.

The genus, Picobirnavirus (PBV) infections have 
been reported from different animal species and 
humans with or without diarrhoea. The detection of 
porcine-like picobirnaviruses in diarrhoeic children 
aged <5 years, suggestive of zoonotic transmission. 
similarly, the human isolates of PBVs obtained 
during a study at this Institute genetically related to 
European porcine PBV strains. Therefore, analyzing 
the porcine faecal samples at Kolkata was initiated. 
It was identified that the sequence data of Kolkata 
(Indian) porcine PBV strains were genetically 
related to European PBV strains and environmental 
PBV strains of North America. The data present a 
wide spread of PBV across globe in various hosts 
ranging from humans, domestic animals, wild 
animals, birds, poultries, reptilian and environmental 
samples too. Complete analysis of full genome will 
shed much light on the evolutionary aspect of these 
viruses. These results indicated a zoonotic origin of 
PBV infections as well as a chance of water-borne 
route of transmission.

Fig. 5: PFGE profiles of Xba I digested DNA of Salmonella Typhi 
Kolkata isolates. R profile, resistance profile; A, amplicillin; C, 
chloramphenicol; Q, cotrimoxazole; NA, nalidixic acid; DCS, 
decreased susceptibility to ciprofloxacin; CR, ciprofloxacin; FQ, 
fluoroquinolone group of drugs e.g. ciprofloxacin, norloxacin, 
ofloxacin, levofloxacin, gatifloxacin.

antimicrobial resistance and molecular subtypes 
of S. Typhi from typhoid cases 

Apart from diarrhoeal surveillance, antimicrobial 
susceptibility patterns of S. Typhi from typhoid 

Fig.4: Phylogenetic analysis of nucleotide sequences of 
overlapping region in between ORF1b and ORF2 (capsid) of 
human Astrovirus strains detected in Kolkata, India.



Annual Report
2012-2013 17

IndIan CounCIl of MedICal ReseaRCh

cases were also evaluated. Increased resistance and 
reduced susceptibility of S. Typhi (>90% isolates) 
to ciprofloxacin, the current drug of choice, 
leads to the treatment failure of typhoid patients. 
Gradual increase in MDR (multi drug resistance 
i.e. resistance to chloramphenicol, ampicillin, 
cotrimoxazole) S. Typhi isolates was noticed from 
2009 (13.6%) to 2013 (37%) as opposed to decline 
of MDR isolates (from 50% in 1998 to 13% in 2005) 
was reported during 2003-2005. Minimal inhibitory 
concentration (MIC) values of the antimicrobials 
showed high level of resistance against common 
antimicrobials as well as against fluoroquinolones 
group in S. Typhi of 2013 isolates. Molecular 
subtyping by PFGE (Fig. 5) did not show much 
variation (>85% similarity) among the Kolkata S. 
Typhi isolates.

Multiple Helicobacter pylori strains in a single 
host among indian population

Helicobacter pylori is one of the most diverse 
bacterial species that chronically infects more 
than 70% of Indian population. Interestingly, data 
showing microdiversity of the H. pylori strains 
within a particular gastric niche remained scarce. 

To understand the extent of genetic diversity among 
H. pylori strains within a given host, 30 patients 
with gastro-duodenal problems were subjected 

to endoscopy and from each patient 10 single 
colonies were isolated. Characterization of each 
of these 10 single colonies by DNA fingerprinting 
as well as genotyping of several important genetic 
markers viz. cagA, vacA, iceA, vapD, cag PAI 
empty site, IS605, RFLP and two other genetic 
segments within cag PAI revealed that all of the 
30 patients were infected with more than one strain 
and sometimes strains with 5 to 6 types of genetic 
variants. Analyses of certain genetic loci showed 
the microdiversity among the colonies from single 
patient, which may be due to the recombination 
events during long-term carriage of the pathogen 
(Fig. 6). These results suggest that most of the 
patients have acquired H. pylori due to repeated 
exposure to this pathogen with different genetic 
make-up, which may increase severity and the 
possibility of super infections as well.

Gastric pathology in Helicobacter pylori 
associated diseases in indians

Based on clinical history, histology and endoscopic 
findings of 70 enrolled subjects, 25 non ulcer 
dyspepsia (nud), 25 duodenal ulcer (du) and 20 
gastric carcinoma (gc) cases were diagnosed. H. 
pylori infection was detected in 80% nud, 92% 
du and 40% gc cases by histology, culture and 
RUT. Antral biopsy samples were processed for 
culture and histology. Five individual colonies 
and a pooled bacterial culture were isolated from 
each patient by RAPD using random primers. For 
histology other than H&E stain, modified Giemsa, 
immune stain and alcian blue stains were used. cag 
A was present in 89.1% of the tested strains and 
69.5% of the strains had vacA s1m1 allele. Other 
two alleles s1m2 and s2m2 of vacA were present 
in 19.5% and 10.9%, respectively. The presence 
of multiple H. pylori strains in a single individual 
was detected in 38 patients of 46 culture positive 
cases by RAPD-PCR using both primers 1281 and 
1283. However, in 9 patients multiple H. pylori 
strains were identified with any of these primers. 
Light microscopy detected H. pylori adherence to 
foveolar epithelium or floating in its mucinous coat. 
Vacuolating change was evident histologically 
in almost all H. pylori infected gastric surface 
mucosa and in several cases even in lamina propria 
suggesting an evidence of invasive nature of the 
organism. 

(a) RAPD patterns using primer 1281 showed two distinct patterns (lanes 1-8 and lanes 
9-10), (b) RAPD patterns using primer 1283 also yielded two distinct patterns (lanes 
1-8 and lanes 9-10), (c) Multiplex PCR for vacA alleles and cagA showed existence of 
showed existence of slmlcagA+ strains in lanes 1-8 and s2m2cagA- strains in lanes 9-10.,  
(d) Variant cagA subtypes detected on the basis of PCR for 3’ end of cagA using 
primers CAG1 and CAG2. This PCR assay showed existence of type A strains in 
lanes 4, 6-8 and existenced of type B/D strains in lanes 1-3 and 5. Lanes 9-10, which 
were detected as cagA-, did not produce any amplicon and the pooled sample yielded 
amplicons for type A and type B/D strains

Fig. 6: Combination of mixed genotype and RAPD analysis of 
10 single H. pylori colonies from a patient indicated multiple 
infections and microdiversity in a single host.
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aPPlieD aND traNslatioNal 
research

A hospital based clinical study on efficacy of 
single dose azithromycin and standard dose 
of Norfloxacin in the treatment of cholera in 
adults 

Based on NICED studies, usage of different 
antibiotics have been developed for the treatment 
of diarrhoea. These include for cholera cases- 
Norfloxacin (adult 400 mg twice daily x 3 days; 
Children 10 mg/ kg twice daily x 3 days) or Ofloxacin 
(adult 200 mg twice daily x 3 days; children 10 mg/
kg twice daily x 3 days) or Azithromycin (adult 
20 mg/kg up to 1 gm, single dose; children 10mg/
kg daily x 3 days). Alternative treatment may 
be made with Doxycycline (adult 300 mg once) 
or Tetracycline (adult 500 mg 4 times a day x 3 
days; children 12.5 mg/kg 4 times a day x 3 days); 
Shigella dysentery- Ceftriaxone (adult 1 g once a 
day IM x 3 to 5 days; children 50- 100 mg/kg once 
a day IM x 2 to 5 days). Alternative treatment may 
be made with Pivmecillinam (Adult 400 mg 4 times 
a day x 5 days; children 20 mg/kg 4 times a day x 
5 days) or Azithromycin (adult 500 mg daily x 3 
days; children 10mg/kg daily x 3 days).

anti typhoid activity of the ethnomedicinal plant

Escalating antibiotic resistance of the microbes is 
the major threat in infectious diseases in recent 
times. For addressing the issue, investigation 
on anti-bacterial activity of ethnomedicinal 
plant extracts, as practiced by tribal healers, was 
undertaken. Considerable anti-typhoid and anti-
diarrhoeal activities were observed with aqueous 
extracts of one ethnomedicinal plant. In vitro and  
in vivo (animal model) tests have confirmed the 
anti- typhoid activity of the extract. 

In vivo activity of orally applied cocktail phage 
in animal model

An alternative to antibiotic therapy is phage therapy, 
which may be considered important in the treatment 
policy of cholera disease due to the emergence of 
multidrug resistant bacteria. Therapeutic efficacy 
of orally administered “phage cocktail” against V. 
cholerae infection in oral rabbit cholera model was 
evaluated using five lytic phages as used in phage 
typing scheme (ATCC 51352- BI, B2, B3, B4, and 

B5). In one group, rabbits were administered 1X108 
plaque forming unit of phage cocktail 6h and 12h 
prior to the administration of V. cholerae O1, while 
in the other group, same procedure was applied 6h 
and 12h post infection. Oral administration of the 
phage cocktail post bacterial challenge lowered 
the shedding of bacteria significantly (p < 0.01). 
In contrast, phage treatment prior to bacterial 
challenge had no such effect (p > 0.05). It was 
found that the lytic activity of the phage cocktail 
could not only reduce the V. cholerae counts 
more rapidly compared to the individual phages 
but also to a greater extent indicating the possible 
usefulness of the phage cocktail as a therapeutic 
agent for combating V. cholerae infection. This is 
the first report of combating V. cholerae infection 
in an animal model by cholera phages administered 
through the oral route.

Multi-serotype outer membrane vesicles of 
shigellae confer passive protection to the 
neonatal mice against shigellosis

New formulation of multi-serotype outer membrane 
vesicles (MOMVs) was made by mixing the OMVs 
of S. dysenteriae 1 ∆stx, S. flexneri 2a, S. flexneri 
3a, S. flexneri 6, S. boydii type 4 and S. sonnei 
and this was made to achieve a broad spectrum 
protection against shigellosis, if any. Adult mice 
were immunized orally with 50µg of MOMVs, 
four times at weekly intervals. Immunological 
parameters were observed at various time points, 
before, during and after immunization, in adult 
mice. Passive protection was examined in their 
offspring by measuring protective efficacy and 
studying intestinal colonization, after challenging 
with different Shigella species. Immunized group 
exhibited a consistent broad spectrum antibody 
response. Three to four day-old offspring of 
immunized group showed significant long term 
passive protection against challenge of wild type S. 
flexneri 2a, 3a, 6, S. boydii type 2 and S. dysenteriae 
1. Stomach extracts, essentially containing mother’s 
milk, have also exhibited significant levels of anti-
MOMVs immunoglobulins. MOMVs formulation 
represents an easy, safe immunization strategy 
that was found suitable to provide complete 
passive protection to the neonatal mice against all 
four serogroups of Shigellae. Potential of multi-
serotype outer membrane vesicles MOMVs could 
be exploited for the development of an effective 
vaccine against shigellosis in human.
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cholera and climate relation- a predictive 
analysis 

Temporal relation between cholera infection 
and dynamicity of climatic factors as well as El 
Niño-southern Oscillation (ENSO), which had 
strong correlation with the Indian monsoon, was 
investigated. Seventeen years (1996-2012) active 
surveillance data on diarrhoea at NICED and 
hospitalized cholera cases recorded from 1980-
1995 at the Infectious Diseases Hospital (IDH) 
were used in this study along with the data collected 
on relative humidity (RH), temperature and rainfall 
from the Meteorological Department Kolkata. 
During the study period, the cholera infection was 
assessed using Generalized Linear Model. The 
climate factors were also considered for Time series 
analysis of Auto-Regressive Integrated Moving 
Average (ARIMA) model to investigate relative 
impact of climate on cholera. Time series model: 
ARIMA (1,0,0) has created candidate model of year 
wise V. cholerae infection with predictor variables 
of RH, temperature, and rainfall. The periodicity 
and pattern of cholera infection were investigated 
for future prediction. Persistent V. cholerae 
infection seems to be supported by higher relative 
humidity (82.78±4.13) with moderate temperature 
(~29°C) and intermittent rainfall (~10 cm). 
However, the changing temporal patterns of other 
enteric pathogens were also identified in relation to 
climatic conditions in Kolkata. Yearly mean RH was 
consistent. The co-existence of RH and V. cholerae 
infection peaks was observed while 1-5% RH auto 
regressively increases of its mean compared to the 
respective previous years. The yearly temperature 
was fluctuating and an increase of 1˚C was noticed 
during the 32 years, which conferred convincing 
information on relation between cholera infection 
and climatic factors in Kolkata, West Bengal. 
The El Niño and La Niña have definite role in 
controlling the prevalence of cholera in Kolkata. It 
is interesting to note that relative humidity (RH) 
seems to be the core influential factor to stimulate 
V. cholerae infection. 

rationality of prescription habits by the health 
care providers as well as knowledge and practice 
of diarrhoea and cholera in urban slums of 
Kolkata 

It is aimed to study the knowledge and practice 
of health care by local health care providers 

about diarrhoeal disease with special reference 
to cholera in urban slums of Kolkata, and to 
study their treatment pattern, especially antibiotic 
use for diarrhoea as well as cholera. The study 
showed qualified and Government physicians had 
better knowledge regarding diarrhoea [MBBS: 
odds ratio (OR) 5·96, P<0·001; postgraduates: 
OR 9·33, P<0·001; Government physicians: OR 
11·49, P<0·0001] and were less likely to prescribe 
antibiotics for all diarrhoea cases (MBBS: OR 
0·30, P=0·002; postgraduates: OR 0·20, P<0·001; 
Government physicians OR 0·24, P<0·029). Better 
knowledge was associated with a lower likelihood 
of prescribing antibiotics for diarrhoea (OR 
0·72, P<0·001), cholera (OR 0·78, P=0·027) and 
investigative procedure (OR 0·85, P=0·028). In the 
slums of Kolkata, diarrhoea-related knowledge and 
practice were poor with the exception of qualified 
physicians, hence an improvement in the knowledge 
of pharmacists and unqualified practitioners is 
necessary for the overall improvement of diarrhoeal 
management in these slums.

health assessment & advocacy for translation of 
research findings into intervention development 
in sunderbans area & capacity building 

A community based study was carried out in South 
24 Parganas district of West Bengal and a baseline 
assessment of health of women and children was 
conducted at Patharpratima Block. Five panchayats 

(local village administration) were covered. Women 
not reporting use of sanitary latrine had 1.3 times 
the odds of having iron deficiency anaemia. Of the 
1454 women surveyed, 56% reported using open 

Fig. 7: Study findings being disseminated at the district magistrate’s 
office in the presence of panchayat pradhans, CMOH, Block 
Development Officer and other stakeholders from the district of 
South 24 Parganas, West Bengal.
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field, pond side latrine or pit latrine for defecation, 
and 41% reported using ash, soil or only water to 
wash hands following ablution after defecation. 
A civil society organization named ‘Sunderban 
Social Development Centre’ (SSDC) was a partner 
in this initiative and capacity building of SSDC-
workers and other project staff comprising young 
adult men and women of this underserved disaster 
prone district was additional achievement. Study 
revealed very high prevalence of under-nutrition in 
children ≤ 5 yr of age and anemia in married women 
who were ≤ 49 yr. Findings were disseminated to 
Government officials (Fig. 7).

Establishing a field unit in North Bengal

For establishment of the NICED unit in North 
Bengal, the Government of West Bengal, Ministry 
of Health and Family Welfare has agreed to 
handover land for build up a NICED unit within 
in the campus of North Bengal Medical College 
and Hospital to provide the better patients care of 
the community people of the six district of North 
Bengal. Special effort will be made for research 
on diarrhoea, establish community based diseases 
surveillance on TB, Malaria, HIV and other diseases 
of public health interest. 

Development of rapid diagnostic test (rDt) for 
typhoid

Worldwide actual occurrence of typhoid remains 
underreported due to absence of disease surveillance 
in resource poor settings and lack of suitable point 
of care diagnostic test. Therefore, development of 
rapid diagnostic test (RDT) for typhoid became 
the research priority. One indigenous serology 
based point of care dipstick test has been validated 
at NICED in field situation as a component of 
translational research, which showed promising 
result with 51.2% sensitivity, 85% specificity and 
58% efficiency. Further improvement of the kit is 
necessary. Molecular test using nPCR and qPCR 
yielded better results, but difficulty in implementing 
these tests in field situation restricts their use.

Development of a cost-effective, efficient 
technique & emphasize role of potable water as a 
vehicle for MDr diarrhoeagenic Escherichia coli

Successfully developed a modified “cost 
effective” technique to quantify coliform and E. 

coli in different potable water sources and their 
subsequent characterization in relation to diarrheal 
pathogenicity. Presence of multidrug resistant 
diarrhoeagenic E. coli was reported for the first time 
justifying the potentiality of potable water sources 
as its vehicle and a potent diarrhoeal inducer in 
diarrhoea prone area along with increasing concern 
of drug resistance. It also stresses the urgent need 
of its environmental surveillance like diarrheagenic 
Vibrios.

basic research

understanding host tolerance to commensals 
and protection from gut pathogens

Probable mechanisms of host tolerance to 
commensals, protection from pathogens and 
how reconstitution of altered gut microbiota with 
probiotics may cure inflammatory and metabolic 
diseases are currently being studied. Study has 
been made on indigenous Lactobacillus strains 
isolated and characterized as ‘probiotics’ at 
National Dairy Research Institute, Karnal, Haryana 
for their role in intestinal tolerogenic responses. 
These strains suppress inflammatory bowel 
diseases in mice models by stimulating the release 
of regulatory cytokines from intestinal epithelial 
and dendritic cells and generation of CD103+ DCs 

and CD4+FoxP3+ T-regulatory cells in the intestine 
(Fig. 8). This will help in improved therapies of 
inflammatory and metabolic diseases based on 
indigenous probiotic strains.

Pathogenesis in Salmonella typhi infection for 
development of novel therapeutics

Salmonella Typhi, a human enteric infection, 
continues to be a major threat to public health in 
India and other developing countries. Previously 
identified novel S. Typhi adhesion molecule 

Fig. 8: Histopathology of mice colon treated with Lactobacillus 
strain
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(T2544) was further studied to evaluate its role 
in humoral and cell-mediated immune responses. 
T2544 antibodies showed significant efficacy in 
antibody-dependent cellular cytotoxicity (ADCC) 
assays, while cytotoxic T lymphocyte (CTL) assays 
revealed strong CTL generation. Enzyme Linked 
Immunosorbent Spot (ELISPOT) assays showed 
that T2544 induces both IgA- and IgM-secreting 
effector and memory B cells in mice.

Porin-induced tlr mediated regulation of 
marginal zone and follicular zone b cells to elicit 
cytokine response

The porin of Shigella dysenteriae type 1 has been 
identified to be highly immunogenic to which 
patients convalescing from shigellosis produce 
antibodies. The protein is surface exposed and 

antigenically related among the Shigella species. 
Since ligands of Toll-like receptors (TLRs) are 
being targeted as vaccine or adjuvant candidates, 
the adjuvanticity of the protein was addressed. 
Porin of S. dysenteriae is recognized by TLR2 
and TLR6, which stimulates innate immune cells 
through the TLRs for signaling that resulted in 
adaptive immune response, dominantly of proin-
flammatory type. Evaluation was also made to 

know whether porin delineates B cell responses 
keeping in view systemic porin-specific antibody 
response, which will be the key for successful ad-
juvant action. Results showed unfamiliar course 

of events by the splenic B cells. The splenic B-2 
cell subsets on the basis of micro anatomical lo-
cation can be separated as Follicular Zone (FO) 
and Marginal Zone (MZ) B cells. These two sub-
sets showed contrasting effects while respond-
ing to porin. FO B cells expressed TLR2 and -6  
(Fig. 9A), upregulated CD86 and expressed 
proinflammatory cytokine IFN-γ (Fig. 9B). 
However, MZ B cells did not express any TLR 
in response to porin and intensely expressed anti-
inflammatory cytokine IL-10. (Fig. 10A). Paral-
lel to IL-10 expression up-regulation of NLRC5 
was also found (Fig. 10B). Recent reports predict 
role of this innate pattern recognition receptor in 
regulation of IL-10. The study besides demon-
strating the success of porin as an candidate ad-
juvant showed the clue of signaling mechanism 
that is undertaken by B cell subtypes while re-
sponding.

studies on proteases of Vibrio cholerae 

Extracellular proteases may play an important 
role in the pathogenesis of diarrhoea caused by 

A. Porin-induced IL-10 expression.
B. Simultaneous NLRC 5 expression with anti-inflammatory cytokine by porin

Fig. 10: Alternative porin mediated MZ B cell response.

Fig. 9: Porin-induced FO B cell stimulation. A. Upregulation of 
TLRs. B. Expression of costimulatory molecule and cytokine by 
the activated cells.
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V. cholerae. Two well-characterized proteases 
secreted by V. cholerae O1 strains are hemagglutinin 
protease (HAP) and V. cholerae protease (PrtV). 
The hapA and prtV knock out mutant, V. cholerae 
O1 strain CHA6.8∆prtV, still retains residual 
protease activity. Results showed the presence of a 
novel 59-kDa serine protease encoded by VC1649 
gene in a ∆hapA∆prtV V. cholerae O1 strain and 
its role in haemorrhagic response in RIL model. 
Studies also established that this novel 59 kDa 
protease along with haemagglutinin protease are 
being transported through outer membrane vesicles 
and induced changes in mice ileum. Therefore, 
OMVs of V. cholerae may be considered to play an 
important role in effecting a toxic response in the 
host towards the bacterial pathogens.

Membrane-targeting and assembly of Vibrio 
cholerae haemolysin: a reappraisal of the role of 
the β-prism lectin domain

Vibrio cholerae haemolysin/cytolysin (VCC) is a 
β-pore-forming toxin (β-PFT) with a jacalin-like 
β-prism lectin domain specific for β1-galactosyl 
moiety of asialofetuin and other glycoconjugates. It 
has been shown earlier that loss of the lectin domain 
causes an 800-fold reduction in pore-forming 
activity along with loss of 7-fold symmetry of the 
β-barrel transmembrane heptamer. Current study 
has extended the information further by showing 
that membrane-targeting of VCC was mediated 
by amphipathicity-driven nonspecific interaction 
with several erythrocyte integral and peripheral 
membrane proteins with at most a minor contribution 
from carbohydrate-dependent interaction with cell 
surface glycoconjugates. A critical factor regulating 
efficiency of a PFT is the relative stability of the 
monomer in comparison to the oligomer. The VCC 
oligomer was thermodynamically more preferred 
than the monomer because relocation of the 
β-prism lectin domain during toxin assembly was 
accompanied by a large negative enthalpy (ΔH= 
-115 kJM-1) and positive entropy (ΔS= +0.96 kJK-

1M-1) terms. With the absence of the lectin domain, 
thermodynamic advantage of the oligomeric 
structure was lost in the 50 kDa truncated VCC 
variant. The lower propensity of the 50 kDa toxin to 
self-assemble was reflected in the lower efficiency 
of the protein to form an oligomeric pore in the 
membrane lipid bilayer. The study revealed a novel 

role of the β-prism lectin domain in toxin assembly 
that is clearly distinct from its more conventional 
role in directing the protein to its specific receptor 
on the target cell.

three-dimensional structure of Vibrio cholerae 
hemolysin oligomers by cryo-negative staining 

Three-dimensional structure of 65- kDa mature 
haemolysin (HlyA) and truncated 50- kDa hemolysin 
oligomer (HlyA50) of V. cholerae was determined 
at 16.5 Å and 17.4 Å resolutions respectively 
using cryo-negative staining and single particle 
analysis methods. HlyA50 has about 1000 times 
less haemolytic activity compared to mature HlyA. 
Mature HlyA was found to have C7 symmetry 
and a ring-like structure was observed at the top. 
HlyA50 was found to be asymmetric and no ring-
like structure was observed. It is possible that due 
to the absence of this ring-like structure HlyA50 has 
less toxicity compared to the mature HlyA. Putative 
atomic structures of the two oligomers were worked 
out and used for validation of the 3D models. 
β-prism lectin-like domain was absent in homology-
modeled HlyA50. Interacting amino acid residues, 
their position in HlyA and HlyA50 and lipid-protein 
interaction site were also predicted.

studies on antibiotic resistance in gram negative 
bacteria isolated from neonates

Antibiotic resistance is a global problem that limits 
theurapeutic options immensely, particularly in 
neonates. The emergence of carbapenem resistance 
in Enterobacteriace and the identification of the 
potent carbapenemase NDM-1 (New Delhi metallo-
β-lactamse) have necessitated a retrospective study 
on the carbapenem resistance in Enterobacteriacae 
for a five year period. Co-resistance to other 
antibiotics, like aminoglycosides, fluroquinolones 
were also addressed. The transfer of NDM-1 via 
plasmids of different types and the sudden rise in 
MIC values were correlated. The association of 
two novel β-lactamases, SHV-type β-lactamases 
(SHV-167) and AmpC-type-β-lactamase (ACT-16) 
in two NDM-1 carrying Enterobacteriaceae were 
also noted. The diversity of the genetic features 
associated with the blaNDM-1 gene was established.

In another study, investigation was made on the 
trend of tigecycline susceptibility during a period 
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when carbapenem resistance in Enterobacteriaceae 
due to the presence of NDM-1 emerged in a 
neonatal treatment unit. Resistance to tigecycline 
remained low in neonatal bloodstream infections 
during the study period. Resistance to tigecycline in 
clonally distinct isolates of Klebsiella pneumoniae 
could be attributed to over expression of ramA and 
AcrAB-TolC pump proteins. Non-susceptibility to 
tigecycline was not observed among carbapenem-
resistant NDM-1 possessing isolates in this setup.

analysis of the role of host signaling pathways 
and cellular proteins utilized by rotaviruses 
during infection. 

Rotavirus (RV) being the major diarrhoeagenic 
virus causes around 527000 children death 
(<5years age) worldwide. In cellular environment, 
viruses constantly adapt and modulate to survive 
and replicate while the host cell also responds 
to combat the situation and this results in the 
differential regulation of cellular proteins. To 
identify the virus induced differential expression of 

proteins, both gene expression profile using genome 
microarrays and 2D-DIGE (Two-dimensional 
Difference Gel Electrophoresis) based proteomics 
was used. For this, HT-29 cells were infected with 
RV strains SA11 or Wa for 0 h, 3 h and 9 h. Post 
infection both total RNA and protein extracts were 
prepared. In genomic arrays, cells infected with 
human strain revealed some differences compared 
to the viruses of animal origin but 131 genes were 
similarly induced by both strains. Genes such as 
STAT1, Hsp70. Mx1, USp18, A20 etc. involved in 
innate immune response, stress response, apoptosis 
and protein metabolism were validated by real 
time PCR and immunoblotting. For proteomics 
differentially expressed spots were excised from the 
gel and identified using MALDI-TOF/TOF mass 
spectrometry. 2D-DIGE based proteomics study 
identified 32 differentially modulated proteins, of 
which 22 were unique. These unique proteins were 
validated in HT-29 cell line and in BALB/c mice 
model (Fig. 11). One of the modulated cellular 
proteins, calmodulin (CaM) was found to directly 

Fig. 11: A.2D-DIGE sample preparation flowchart. Schematic diagram of crucial steps in 2D-DIGE sample preparation. B. validation of 
differentially regulated proteins by immunoblotting. Expression of different proteins at different time-points including 3 hpi and 9 hpi was 
compared to 0 hpi by immunoblotting for validation of DIgE data. Results shown here are representative of triplicated immunoblotting 
experiments. C. Cellular localization and colocalization pattern of CaM in confocal microscopy. CaM (green, FITC) was colocalized 
with RV-VPg (Red, Rhodamine) as evidenced by merged confocal image.



Annual Report
2012-201324

IndIan CounCIl of MedICal ReseaRCh

Fig. 12: A & B CaM interacts with RV VP6 protein. A. CaM antibody was used to pull down the complex followed with CaM. Both 
experiment confirmed CaM-VP6 interaction. C&D. Effect of BAPTA-AM and W7 on Cam-VP6 interaction. C. HT29 cells either at 0 hpi 
or at 3 hpi were immunoprecipitated with CaM antibody. At 3 hpi cells were treated with BAPTA-AM, W-7 and DMSO separately and 
probed with VP6 cells were either treated with BAPTA-AM (E) or W-7 (F) of left untreated and infected for different time-points. Plaque 
assay were done for all samples, averaged results were expressed as (log (pfu/ml)). Data shown in all the segments are representatives 
of three independent experiments.

interact with RV protein VP6 in presence of Ca2+. 
Ca2+-CaM/VP6 interaction positively regulates RV 
propagation since both CaM inhibitor (W-7) and 
Ca2+ chelator (BAPTA-AM) resulted in significant 
decrease in viral titers (Fig. 12). Study not only 
identified differentially modulated cellular proteins 
following rotavirus infection but also confirmed 
positive engagement of cellular Ca2+/CaM during 
viral pathogenesis.

NatioNal iNstitute of 
Malaria research,  
NeW Delhi
ePiDerMiloGical stuDies

evidence based assessment of biophysical 
determinants of malaria in the northeastern 
states of india and development of framework 
for adaptation measures for malaria control 
under climate change scenario

This is an ongoing study in selected field sites 
of Uttarakhand, Assam, Mizoram and is being 
continued for generation of data on entomological, 

parasitological and climatic aspects. A field site 
was established in Jharkhand state including Ranchi 
and Ramgarh. In Assam, parasite prevalence was 
found more than other study sites. An. minimus, the 
known vector of malaria, was found in Bokajan on 
few occasions only. However, An culicifacies was 
also encountered.

As input to mathematical model for malaria 
transmission for Indian conditions, laboratory 
experiments are being undertaken on different 
stages of larvae and adult of An. stephensi by 
putting them in Environmental chamber for 
determining the development/ survival rate 
at different temperatures (15 to 35°C). As 
an input for mathematical model, sporozoite 
rate was also determined for different field 
sites. As the day time temperature affects the 
development of aquatic stages of mosquitoes 
and night time temperature affects the resting of 
adult mosquito, devices have been installed to 
record water bodies’ temperature at two hourly 
intervals. Efforts are being made to create 
simulated conditions for natural breeding and 
emergence of mosquitoes.
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Micro stratification of malaria in problematic 
districts of rajasthan: Development of strategic 
action plan

Field surveys were undertaken in the August-
September 2012. Mosquitogenic conditions were 
found as underground Tanks, cemented tank 
for An stephensi and ponds for An culicifacies. 
Results of fever survey indicated the need 
for categorization of high/low endemicity 
based on present study using ecological and 
epidemiological approach.

Satellite data of selected study area were procured 
and analysis was done for study villages under 
Barmer district. Ecological map generated through 
satellite images revealed that village settlements 
were poorly detected in LISS III resolution 
(23.8 metre). Further analysis with LISS IV and 
Cartosat-2 is in progress. 

It appears that uneven land surface in and around 
villages get filled with rain water which is not 
detectable owing to cloud cover in monsoon. It 
warrants digital terrain modelling of vulnerable 
villages within 1.5 km radius of settlements.

Developing a framework for predicting malaria 
outbreaks in rural and urban Gujarat 

This is an ongoing study. So far three tools for 
early warning of malaria have been developed 
using cumulative rainfall, vegetation index and sea 
surface temperature from tropical South Atlantic 
Ocean. Of various models developed for early 
warning of malaria, rainfall was found best even 
at taluka level followed by NDVI. The analysis 
at taluka level revealed that the critical month 
showing highest correlation with exacerbation of 
cases varied from June to August. 

In view of report of prevalence of mixed infection 
of malaria i.e. Plasmodium vivax and Plasmodium 
falciparum from some parts of India, it was planned 
to determine the prevalence of mixed infection as 
an input in mathematical model. Of 61 samples 
collected from Ahmedabad city 25 were P. vivax , 
three P. falciparum and one mixed. 

Framework of web based early warning is in 
progress with experts from Michigan University.

Monitoring the therapeutic efficacy of 
antimalarial medicines in india

To combat the challenge of antimalarial drug 
resistance and to update and rationalize treatment 
policies, the National Institute of Malaria Research 
(NIMR) in collaboration with National Vector 
Borne Disease Control Programme (NVBDCP) 
have been conducting therapeutic efficacy studies 
of antimalarial medicines at 15 sites each year 
during last four years (2009-12). These studies have 
been used to monitor the efficacy of artemisinin 
based combination therapy (ACT; AS+SP) in 
Plasmodium falciparum and chloroquine (CQ) in P. 
vivax in the country. In addition to clinical efficacy, 
the molecular markers of drug resistance of partner 
drug sulphadoxine – pyrimethamine have also been 
monitored. 

A total of 894 patients were enrolled during 4th year 
(2012-13) at 14 sites. Out of these, 736 patients of  
P. falciparum and 158 patients of P. vivax completed 
follow up to day 42. Chloroquine efficacy in  
P. vivax malaria was 100% at Ahmadabad (Gujarat) 
and Kolkata (West Bengal) while the efficacy of 
ACT (AS+SP) in P.falciparum ranged from 76.3 
– 100% at 12 sites. There is high proportion of 
treatment failure during the reported period. 

Molecular studies to detect resistance to partner 
drug SP were undertaken in 20% samples. These 
include point mutations in DHFR and DHPS 
genes, which could be completed at 7 study sites. 
Preliminary results show presence of 42.1% dhfr 
double mutation followed by single (30.5%), triple 
(18.9%) and quadruple mutation (1.1%) with 
7.4% wild type pattern. DHPS triple mutation was 
observed in 32.6%, followed by wild type pattern 
(31.5%), double (18.5%), quadruple (12%) and 
single mutation (5.4%) (Fig. 1).

Pharmacovigilance of antimalarials in india

The study attempts at evaluating the safety 
of antimalarials by both passive and active 
pharmacovigilance. District Malaria Officers from 
states of Assam, Meghalaya, Arunachal Pradesh, 
Nagaland, Jharkhand, Orissa, Gujarat, Madhya 
Pradesh, Chhattisgarh and Karnataka were trained. 
To improve AER reporting, the component of 
active pharmacovigilance was also included.
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More than 5000 filled in AER forms were 
received. These include 1966 forms filled in by the 
medical officers and information of 2636 patients 
participating in therapeutic efficacy study. Three 
thousand two hundred forms analysed till date.  
A total of 87 adverse events have been reported 
in the form of nausea, vomiting, giddiness and 
gastritis etc. 

The study shows that the antimalarials being used 
in the national programme are safe.

Quality assurance of Malaria rapid Diagnostic 
tests in india

To ensure quality of malaria RDTs used by 
NVBDCP, this project was started in year 2009. 
The essential components of the project are pre-
dispatch and post-dispatch quality assurance of 
malaria RDTs procured by the NVBDCP. Pre-
dispatch quality check was performed in 60 
batches of which 59 were found to be acceptable. 
For post-dispatch quality assurance, RDTs are 
being picked up at random by District Malaria 

Officers from PHCs, sub centres and ASHAs every 
quarter. One hundred and eighty three districts of 
199 study districts of 13 states are participating in 
the study and sending RDTs to NIMR for quality 
assurance. So far, 4126 RDTs from all over India 
were received, of which 3378 have been tested for 
their quality by positive panels of parasitaemia 
of 2000 and 200 /μl and negative panels. Overall 
panel detection score was 95.2% with a specificity 
of 100%.

effective and safe treatment for malaria in 
pregnancy in india: a randomised controlled trial

Artesunate + Sulphadoxine-Pyrimethamine (AS+SP) 
is the first line of treatment for P. falciparum 
malaria in India. The combination has also been 
recommended for treatment of falciparum malaria 
in pregnancy in second and third trimesters. It 
compares the safety and efficacy of Artesunate+ 
Mefloquine and Artesunate+ Sulphadoxine-
Pyrimethamine for treatment of falciparum malaria 
in pregnancy. 
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This is a multi-centre randomised open labelled 
clinical trial of AS+SP and AS+MQ. Cases of malaria 
in pregnancy are detected by active surveillance 
of a cohort of pregnant women. Cohort is visited 
fortnightly and screened for malaria infection by a 
rapid diagnostic test, if there is a history of fever 
within 48 hours. Till date 6508 pregnant women 
were enrolled in this cohort and 210 pregnant 
women with malaria have been enrolled in the trial. 
One hundred and five patients received AS+MQ 
treatment and other 105 received AS+SP. Total 
157 enrolled patients have successfully given birth 
to babies. There were twenty one serious adverse 
events during the study. None of the severe adverse 
events were deemed to be related to the study 
drugs. 

effective and safe interventions for prevention 
of malaria in pregnancy in india

Currently available data on the epidemiology of 
malaria in pregnancy (MiP), the efficacy, safety 
and cost effectiveness of potential interventions 
to control MiP in the country are inadequate to 
recommend evidence based policies. The study 
was initiated to generate information on the effect 
of Intermittent Screening and Treatment (IST) on 
the risk of placental malaria. Also, the incidence 
of clinical malaria in pregnancy and the effect of 
IST on clinical malaria during pregnancy will also 
be studied.Screening for malaria is done during 
routine antenatal care visits, using rapid diagnostic 
tests (RDTs). Patient recruitment has been initiated 
at 4 blocks in two study districts namely Simdega 
& Gumla. Till date, a total of 1619 pregnant women 
have been enrolled in two study arms namely Passive 
case detection (PCD) and Intermittent Screening 
and Treatment (IST) group. Enrollment of 1619 
patients has been completed at 56 subcentres. Out 
of 1619 enrolled patients in two arms, 780 patients 
are enrolled in IST arm. A total of 594 deliveries 
have taken place till date.

comprehensive Malaria case Management 
Pilot Programme in odisha

A case management system for malaria is essential 
for endemic areas as a means of ‘treating the sick’ 
to reduce the duration of sickness and prevent the 
disease progressing to severe malaria. However, 
beyond this purpose, early termination of infections 

serves, particularly in areas of unstable malaria 
with low to moderate intensities of transmission, 
as an important means of curtailing the size of the 
infectious reservoir. Thus comprehensive case 
management systems will contribute significantly 
to transmission reduction, particularly if attention 
is paid to anti-gametocytocidal medication as a 
complement to curative treatment

Baseline surveys including facility, household, 
and information on vectors has been complete. A 
data management system and patient card were 
developed. Training of trainers from the 4 districts 
was conducted and implementation is on-going. 

health impact assessment of Narmada basin 
dams and resettlement & rehabilitation colonies 
in Madhya Pradesh

This is an ongoing study in 3 major dam areas in 
Madhya Pradesh to cover entire Narmada basin. 
Three study centres at Jabalpur, Bhopal and 
Narmada Nagar are carrying out routine surveys 
in affected area of Narmada Basin. Continuous 
surveys for entomological, parasitological and 
microbiological data collection are being carried 
out as per WHO guidelines. Study sites are given 
in the table as under: 

study sites

After doing the situation analysis, control meas-
ures were suggested to Narmada Valley Develop-
ment Authority and State Health Department in 
the form of de-weeding, introduction of larvivo-
rous fishes, channelization of pools in river and 
larvicide spray to control the mosquito breeding. 
Health camps were organized involving Health 
Department in Narmada Basin area for the aware-
ness of vector borne diseases and their possible 
control.
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filariasis survey of Jharkhand state

Filariasis survey was carried out in the tribal 
population of different district of Jharkhand 
state. Culex quinquefaciatus was incriminated as 
the vector for the transmission of filariasis. The 
present study highlights the problem of filariasis in 
Jharkhand state. Filariasis survey is in progress to 
prepare a filarial map in the state and to formulate 
the strategies for the control of filariasis. 

Parasite bioloGy

role of mesenchymal stem cells in host protective 
immune responses against malaria

Plasmodium berghei infection of mice leads to 
massive recruitment of mesenchymal stem cells 
(MSCs) in secondary lymphoid organs. Infusion of 
these cells into naïve mice was able to confer host 
resistance against malaria. Furthermore, MSCs 
augmented interleukin (IL)-12 production but 
suppressed IL-10 production in recipient animals. In 
addition, dramatic reductions of regulatory T cells 
was also observed in animals that received MSCs. 
Findings have identified the recruitment of MSCs as 
a novel host protective mechanism adopted by the 

host to combat malaria by modulating regulatory  
T cell responses (Fig. 2).

characterization of Nitric oxide synthase 
(Nos) activity in infected red blood cells of P. 
falciparum: implication of aspartic protease 
inhibition

The demonstration of the involvement of proteases 
and NO inhibitors could constitute a new approach 
for the treatment of malaria. This postulation can 
facilitate the use of NO donors and NO releasing 
drugs in designing of novel drugs. 

Different stages (ring, trophozoite and schizont) 
of P. falciparum were isolated from culture. 
Aspartic protease and nitrate/nitrite concentration 
was measured in all three stages of parasite with 
addition of L-NAME (NO inhibitor), D-NAME 
(Inactive isomer) and L-arginine (NO activator) at 
1mg/ml concentration to the P. falciparum culture. 
In silico analysis of aspartic protease with NO 
donor by molecular modelling studies was carried 
out. Data indicate that increased aspartic protease 
concentration was found in Plasmodium red cell 
lysates that was treated with L-NAME which 

Fig. 2: Protective immune responses of mesenchymal stem cells in mice against malaria



Annual Report
2012-2013 29

IndIan CounCIl of MedICal ReseaRCh

leads to lower nitric oxide concentration in both 
trophozoite and schizont stage. Lower aspartic 
protease concentration was found in red cell lysates 
treated with NOS activator which leads to increase 
in NO concentration. Docking studies of aspartic 
protease and NO donor (S-nitroso-glutathione) 
showed in central cavity of plasmepsin active 
site. Docking analysis revealed strong and clear 
interactions between side chain amino acids and 
amino acid residues of active pocket with nitric 
oxide donor molecule (S-nitroso glutathione). 
Data indicates that aspartic proteases are inhibited 
by NOS activator and in silico studies also shows 
inhibition of plasmespin by NO donor. Involvement 
of proteases and NO to inhibit this activity may 
constitute a new approach for the mechanism of 
killing of malaria parasite (Fig. 3).

 Fig. 3: Effect of L-NAME, D-NAME and L-arginine on Aspartic 
protease activity 

Deletions of hrP2 & hrP3 antigens among 
indian P. falciparum isolates

A total of 100 samples positive for P. falciparum 
by microscopy from six different malaria endemic 
regions of country were analyzed. Their parasite 
densities ranged from 1800 to 54,448 parasites/ 
µl. All the samples except two from Chhattisgarh 
(CB18 and CB21) were found positive for P. 
falciparum by both the RDTs. Parasite densities of 

CB18 and CB21 were 47,136 and 6952 parasites/ µl 
respectively. All three single copy genes (Pfmsp1, 
Pfmsp2 and Pfglurp) were amplified and confirmed 
the intactness of sample DNA. When Pfhrp2 and 
Pfhrp3 genes were characterized, eight expected 
PCR products were observed in all samples except 
two (CB18 and CB21). Samples CB18 and CB21 
did not yield the expected PCR products of exon 
2 of Pfhrp2, Pfhrp3 and flanking upstream and 
downstream genes (Table 1). 

Reference strain 3D7 yielded all the eight expected 
products of Pfhrp2 and Pfhrp3. Reference strain Dd2 
lacked Pfhrp2 and both flanking genes, but Pfhrp3 
and flanking genes were present. Quantification of 
HRP2 protein in patient’s serum/plasma samples 
were performed by ELISA and compared with 
standard curve prepared by using recombinant 
HRP2 antigen. Serological test also confirmed the 
same as molecular analysis. The study suggests 
presence of P falciparum isolates lacking Pf HRP2 
& Pf HRP3 genes. 

Malaria Parasite baNK
Parasite Bank is supporting a large number of 
organizations working on various aspects of malaria 
and is functioning as a National Resource facility. 
Biological materials including non-human and 
human plasmodia preserved/maintained in Malaria 
Parasite Bank were supplied to various research 
organizations. 

collection of biological materials

Till now a total of 1253 isolates of human malaria 
parasites Plasmodium falciparum, P.vivax and P. 
malariae isolates were collected and cryopreserved 
in Malaria Parasite Bank (MPB). A total of 56 
isolates including 45 P. vivax and 11 P. falciparum 
were collected from different geographical regions 
of India during 2012-13. All these parasites are 
cryopreserved in liquid Nitrogen in the centralized 
facility (MPB).

Man power development

Twenty scientists/students/researchers were trained 
in identification and in- vitro cultivation of malaria 
parasite, P. falciparum; screening of anti plasmodial 
properties of medicinal plant extracts/ handling of 
animals and maintenance of non-human malaria 
parasites in vivo etc. 
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supply of biological material

A total of 139 samples/vials/positive sera/plasma 
were supplied to different organizations. Biological 
materials including human and non-human malaria 
parasites and plasma/sera from malaria infected 
human beings and animals were supplied to 75 
Universities/Institutes/organizations. A total of 
1350 samples/vials were supplied to various major 
Research Institutions and Universities in India. 

Vector bioloGy aND coNtrol

Distribution of kdr (knockdown resistance alleles 
in different populations of An. stephensi

Knockdown resistance (kdr) is one of the 
mechanisms of resistance against DDT and 
pyrethroids. Earlier two kdr mutations L1014F and 
L1014S were reported. To know the distribution 
of kdr alleles seven populations of An. stephensi 
mosquitoes collected from Alwar (Rajasthan), NCR 
(National capital region), Raipur (Chhattishgarh), 
Mangalore, Mysore, Goa and Chennai were 
genotyped using PCR assay. 

Out of seven populations studied, kdr alleles were 
found in three populations i.e., Alwar , NCR and 
Raipur. No kdr mutation was recorded in South 
Indian population i.e. Goa, Mysore and Chennai 
and Mangalore. In Alwar and NCR both the kdr 
alleles were present with preponderance of 1014S 
showing a high allelic frequency of 0.264 to 0.300. 

The frequency of 1014F was too low i.e., 0.033 to 
0.60 as compared to 1014S. In Raipur, only one kdr 
mutation 1014F was recorded with a comparatively 
high frequency, i.e., 0.329.

The distribution and diagrammatic representation 
of allelic frequencies of different L1014-alleles (in 
pie diagram) are displayed in Fig. 4. The expected 
and observed heterozygosity for 7 populations 
didn’t differ significantly in any population 
except NCR. Thus the different genotypes in all 
populations were as per expectation of Hardy-
Weinberg equilibrium. 

Differential expression of salivary proteins 
between susceptible and insecticide-resistant 
mosquitoes of Anopheles stephensi

Studies were carried out in gel digestion of salivary 
gland sample of insecticidal susceptible strain of 
Anopheles stephensi and further subjected to LC/
MS/MS analysis. These were further analyzed with 
MASCOT and OMSSA for characterize proteins 
or peptides functionally. Function characterization 
was done using bioinformatics analysis. Total 37 
known salivary proteins and 124 novel proteins 
were identified. LC/MS/MS analysis showed 
that that majority of salivary proteins belong to 
categories of signal transduction, regulation of blood 
coagulation cascade, various energy pathways, 
feeding, intracellular trafficking and transport, 
immune properties, etc (Fig. 4). String network of 
Thioredoxin 1 and Histone H2A with other protein 
interactions were also shown (Fig. 5). 

table 1: RDTs and PCR results of Pfhrp2, Pfhrp3 and their flanking gene in reference culture lines and selected  
P. falciparum field isolates
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These initial studies with LC/MS/MS comprise 
molecular and biologically characterized proteins 
from salivary gland of An. stephensi identified 
proteins that can be used to understand the concept 
of feeding, insecticide resistance mechanisms, 

immunological properties and various aspects of 
vector-parasite host interactions for development 
of novel control strategies for improving host 
protection against malaria.

Characterization of first line immune attacker 
of mosquitoes: the antimicrobial peptides 

Due to strong evolutionary adaptation to almost all 
ecological niches, insects need to mount an effective 
innate immune response against any infectious 
microbial pathogen including virus, bacteria and 
protozoan etc. Elucidation of molecular functional 
correlation between ‘Local & Systemic’ innate 
immune responses could help to design vector 
control strategies, enabling parasite resistance 
mosquito development. Anti-microbial peptides 
constitute a first line LOCAL immune defense 
and also activate the cellular components of the 
SYSTEMIC defenses. 

Through comprehensive bioinformatic and 
molecular approach, the institute, identified 
characterized and analyzed differential expression 
regulation of selected AMPs. Real Time-PCR 
based analysis revealed that all AMPs ‘Locally’ 
expressed in the epithelial tissue of the digestive 
tract and ‘Systemically’ induced in response to 
exogenous microbial injury, suggesting their 
important role for maintaining the mosquito free 
from any microbial contaminant, encountered 

Fig. 4: Frequency distribution of different kdr alleles in different 
populations of An. stephensi in India

Fig. 5: STRING network of protein-protein interactions identified by MASCOT and OMSSA algorithm (A) Thioredoxin 1 (B) Histone 
H2A Different line colors represent the types of evidence for the association.

(A) Protein Q9NG1_ANOGA is shown as  
TRX1 in the network (Thioredoxin 1)

(B) Protein H2A_DROME is shown as  
His2A in the network
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during feeding and/or any other injuries  
(Fig 6a, b).

Removal of microbial gut flora significantly 
reduced the expression of AMPs in the midgut of 
the mosquito, revealing gut microbe could modulate 
the ‘local’ response (Fig 6 c), a hypothesis currently 
being tested against the Plasmodium development 
in the mosquito gut. Current data suggest that 
mosquito AMPs constitute an important immune 
arm to fight against any microbial infection. 

Monitoring insecticide resistance in Jharkhand

It was observed that An. culicifacies and An. 
annularis were resistant to DDT while An. 
fluviatilis and An. minimus were susceptible (4%). 
Pyrethroid resistance was observed in Sikki village 
and Chainpur PHC. Susceptibility test of An. 
culicifacies against deltamethrin (0.05%) showed 
75% corrected mortality. On the basis of the data 
generated, suggestions were given to the State 
Health Department to change the insecticide to 
synthetic pyrethroids. 

ecological succession of anopheline and other 
mosquitoes in North- eastern states of india 

The study was carried out in Manipur and Sikkim. 
In both the states, the forest cover has decreased 

significantly. The net irrigated area has increased 
and many industries were established and new dams 
were constructed. The number of mining industries 
and fish farms have also increased. Highways 
were constructed and the area covered under rice 
cultivation also increased in Sikkim. 

In Chandel and East Imphal districts of Manipur, 
An. aconitus, An. culicifacies, An. minimus, An. 
dirus, An. balbacensis, An. fluviatilis, An. fluviatilis, 
An. maculatus, An. pseudojamesii, An. jeporensis, 
An. hyrcanus, An. gigas and Mansonia annulifera 
were absent in the present survey. The species 
which were recorded for the first time in district 
were An. vagus, An. subpictus, An. nigerrimus, An. 
kochi, An. jamesii and Ae. aegypti.

In Sikkim, all the species previously observed 
(An. vagus, An. culicifacies, An. maculates) were 
recorded. An. pseudowillmori, An. nigerrimus were 
recorded for the first time.

Aedes breeding survey in Delhi 

On request from Municipal Corporation of Delhi, 
New Delhi Municipal Corporation and Delhi 
Administration, Aedes breeding surveys were 
carried out in 85 localities of Delhi. Aedes breeding 
was more in peri-domestic containers (solid waste, 

Fig.6: Examination of relative expression of innate immune genes (AMPs) in Hemocyte (HC), Midgut (MG) and Salivary 
Gland (SG) tissues collected from mosquito A. stephensi (a) Normal sugar Fed mosquitoes (b) HC after exogenous Gram 
Negative/Gram Positive Bacterial Challenge (c) AMP Response post Antibiotic treatment and blood feeding
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cooler, mud pots etc.) in August 2012 as compared 
to domestic containers (overhead tanks, ground 
tanks etc.). The breeding sites in different localities 
were analyzed and monthly locality-wise GIS maps 
were prepared. The maps of Aedes breeding were 
compared with dengue cases and the information 
was provided to the authorities for necessary 
action. NIMR also conducted training courses for 
150 technicians of MCD and spray teams.

Vector coNtrol research 
ceNtre, PuDucherry
lyMPhatic filariasis

Identification and characterization of potential 
immunodiagnostic molecules for measuring 
the human exposure to Wuchereria bancrofti 
infection 

Highly sensitive and specific diagnostic tools are 
necessary to evaluate the impact of Mass Drug 
Administration (MDA) under National Programme 
for Elimination of Lymphatic Filariasis. In an 
attempt to develop an antibody assay for detecting 
the exposure to filarial infection, BALB/c mice 
were immunized with Wuchereria bancrofti L3 
stage parasites to get anti-L3 antibodies. Protein 
profiling of the L3 extract showed 14 proteins with 
molecular weight ranging from 19.0 kDa to 92.0 
kDa and 43 kDa protein molecule reacted with 
L3 stage antibodies. Sequencing by LC-MS/MS 
analysis yielded 11 hits matching with W. bancrofti 
cDNA and synthesis of peptides with 20 or more of 
the amino acids is in progress. 

immunological evaluation of sensitivity and 
specificity of L3 specific peptide, WbL3PP2 for 
monitoring filarial infection in mosquitoes

W. bancrofti specific epitope-WbL3PP2 was 
identified and the relevant peptide synthesized 
showed immunoreactivity to W. bancrofti infection 
in humans and mosquito vectors. A concentration of 
0.1 µg/well with the OD value of 0.276 was found 
optimum for testing the reactivity against human 
sera samples. Preliminary testing of twenty coded 
human sera samples showed 60% sensitivity and 
73.3% specificity.Further evaluation with larger 
sample size is in progress. 

Identification and characterization of isoforms 
of immune regulatory molecules, serpin and 
defensin, of the filarial vector mosquito, Culex 
quinquefasciatus 

Information on the immune system of mosquito 
vectors can lead to the development of 
epidemiological tools for xenomonitoring, and 
development of susceptibility markers in vectors. 
A preliminary assay with antisera raised against 55 
and 7 kDa mosquito immune proteins corresponding 
to serpin and defensin showed reactivity of serpin 
with the haemolymph of Wuchereria bancrofti 
infected Culex quinquefasciatus, indicating that at 
least one isoform of this protein (55 kDa) could be 
specific to W. bancrofti infection.

National net-work for genotyping of human 
lymphatic filarial parasite, Wuchereria bancrofti 
from different endemic areas 

Consequent to Mass drug administration to eliminate 
lymphatic filariasis, long term drug pressure may 
induce changes in the genome of the parasite to the 
extent of restructuring its own populations, which 
in turn may have far-reaching effects on the control 
operations. In this context molecular tools have 
been developed for differentiation of genotypes 
of W. bancrofti and to study the polymorphism of 
certain key genes (α-tubulin, Alt-2 gene and ITS2 
region of rDNA) of the parasite A multicentric 
study has been initiated to use this molecular tool 
for genotyping. A workshop involving the research 
groups and programme managers was conducted 
and prepared Standard Operating Procedures 
(SOPs). Surveys are being conducted by the 
participating institutues to collect filarial parasites 
for the study in their respective areas. 

assessment of long term impact of supplementary 
strategy with Dec medicated salt in the 
elimination of lymphatic filariasis 

Final evaluation of a two arm community trial 
with mass DEC salt distribution for one year 
as a supplement after five rounds of Mass Drug 
Administration of DEC in one block (104 villages; 
1, 63,310 population) and continuation of MDA 
alone in another block (88 villages; 1, 22,524 
population) following the Transmission Assessment 
Survey showed absence of transmission in the 
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intervention area as the number of children positive 
for filarial antigen was below the critical level. In 
the intervention arm antigenemia prevalence was 
higher in the comparison arm indicating continuing 
transmission continued to occur. The results 
showed that one year of DEC salt supplemented 
with MDA could eliminate the infection without 
any resurgence making it eligible for certification 
of elimination of LF.

Development and validation of sampling 
strategies for xenomonitoring of infection in 
Culex vector by Pcr as a surveillance tool for 
assessing post-MDa situation of lymphatic 
filariasis elimination programme 

A cluster design for sampling filarial vector 
population has been developed and tested in a 
PHC area in Thanjavur district, Tamil Nadu where 
8 rounds of MDA have been completed under LF 
elimination programme. Comparisons are made 
between the vector infection rates assessed by 
repeat surveys in different sites in the PHC and 
by PCR assay using two different DNA extraction 
procedures (VCRC vs Qiagen) in order to choose 
the best option for post-MDA surveillance in LF 
elimination programme. The 95% CIs suggest 
that the estimates are consistent between surveys 
and infection rates are independent of methods of 
extraction of DNA. The results also suggest that 
vector sampling is highly efficient when compared 
to human sampling for assessing Mf-prevalence, 
particularly when human infection prevalence is 
below 1%. 

Post-MDa surveillance of rural communities in 
south india 

Post-MDA surveillance is an important aspect in 
monitoring the situation without any intervention. 
An appropriate stragegy is required which should 
address alternative age class other than children 
for impact assessment. In this context, a study with 
objectives of assessing whether stopping the MDA 
at <1.0% mf rate is safe and whether antigenaemia 
surveillance of children is appropriate and sufficient 
or need to be complemented by adult antigenaemia 
survey or xenomonitoring was carried out in in four 
villages located in Villupuram district of Tamil 
Nadu, with a population of 5599. Mass screening 

of targeted population in two age classes (6-10 & 
16-45 years) was carried out using ICT. Parasite 
infection in the vector mosquitoes (xenomonitoring) 
was assessed from an estimated sample size of 
5000 mosquitoes. Antigenemia prevalence among 
children did not correlate adult age class and 
thus cannot be used as alternative. There was no 
evidence ot transmission after stopping MDA when 
the mf prevalence was <1%. The second post MDA 
surveillance is in progress.

Spatial pattern of infection and risk of filariasis 
transmission: Impact of filariasis elimination 
programme 

Studies were carried out in a primary health 
centre (PHC) in Thanjavur district, Tamil Nadu to 
identify the reasons for persistence of transmission 
‘hotspots’ at household and community levels even 
after 8 rounds of MDA. There was no significant 
difference in the MDA coverage and other socio-
economic parameters between the ‘hot spots’ and 
other sites in the PHC areas. Heterogeneity within 
the PHC in the receptivity i.e., distribution of 
vector breeding sources is found to be the reason 
for continued transmission. The results indicate 
the need for targeted supplementary intervention 
measures such as vector management or DEC salt 
distribution for eliminating the hotspots.

Malaria / leishMaNiasis

biochemical and molecular characterization 
of Glutathione-s-transferase in Anopheles 
culicifacies: Identification of markers for 
detecting DDT resistance among field populations 
of malaria vectors 

Mosquitoes develop resistance to DDT by adopting 
biochemical and/or target mediated mechanism. A 
recent study of the centre confirmed involvement of 
GST for DDT resistance in An. annularis and An. 
culicifacies in India. To verify the over expression 
of epsilon GST, the implicated sub-class in DDT 
resistance, amplicon of An. culicifacies (219 bp) 
collected from Malkangiri district of Odisha State 
was genotyped by DNA sequencing. The results 
indicated that epsilon GST may not be responsible 
for DDT resistance in An. culicifacies. 



Annual Report
2012-2013 35

IndIan CounCIl of MedICal ReseaRCh

Prognostic indicators of complicated falciparum 
malaria in Koraput district, odisha state: a 
hospital based study 

A study aiming at elucidating the severe clinical 
presentations of malaria and to examine the 
critical clinical and laboratory parameters and the 
outcome of these severe manifestations in malaria 
cases admitted in district headquarters hospital at 
Koraput was carried out following 1320 patients. 
A study was carried out in district hospital Koraput 
to identify the prognosis of severe malaria cases 
admitted in the hospital. The overall case fatality 
rate (CFR) was 4.3 and in the case of children, it was 
12.3 during the one year study period. The pattern 
and causes of malaria mortality suggest multi organ 
failure in both children and adults. Acute renal 
failure in adults and severe anaemia and cerebral 
malaria with unrousable coma with Blantyre coma 
score of <2 in children had poor prognosis. 

Malaria treatment seeking behaviour of the 
people and their acceptability to the intervention 
measures in tribal districts of odisha state

A study was carried in two CHCs in Kalahandi 
district in Odisha to evaluate the acceptability of 
these interventions by the community at the request 
of the state health department, Odisha. Although 
Government Hospital is reportedly the choice for the 
treatment of malaria, majority of the people approach 
first ASHAs for malaria treatment. Higher income 
group preferred private hospitals. Delay in seeking 
care is common due to lack of money and transport 
facilities. People are well aware of the malaria 
symptoms and treatment, but misconceptions on 
cause and control of malaria still exists influencing 
their behaviour. Both IRS and LLINs are acceptable 
to the community. Perceived benefits are more 
evident with LLINs. People are willing to buy 
mosquito nets if made available at subsidized rate. 

Tolerability, efficacy and operational feasibility 
of artesunate combination therapy (act) 
(artesunate-sulfadoxine+Pyrimethamine): as 
1st line antimalaria drug for falciparum malaria 
control in a tribal area of in Koraput district, 
odisha state 

A study was undertaken to monitor the tolerability, 
efficacy of ACT against falciparum malaria, and 

operational feasibility of administering this drug 
combination through ASHAs in a hyperendemic 
falciparum area, Laxmipur CHC in Koraput district 
of Odisha state. Monitoring of a total of 17 cases at 
different days of follow-up for assessing therapeutic 
efficacy of ACT showed about 94% ADR rate and 
the tolerability score was 1, equivalent to very 
mild symptoms. Abdominal pain, nasal irritation 
and flatulence were predominant symptoms. The 
average duration of these symptoms were 2.2 
(1-3), 2.9 (1-4) and 1.3 (1-2) days. Examiniation 
of follow-up blood slides microscopically and by 
PCR is in progress. 

entomological and epidemiological investigations 
on leishmaniasis among the Kani forest tribes in 
the tribal settlements of thiruvananthapuram 
District, Kerala 

Prevalence of cutaneous leishmaniasis (CL) is 
reported from the tribal settlements in the Western 
Ghats of Thiruvananthapuram district, Kerala. In 
a preliminary investigation, made by the VCRC 
both cutaneous leishmaniasis (CL) cases and 
sandflies were found prevalent in 3 settlements. A 
cross-sectional survey for cutaneous leishmaniasis 
was completed in 28 tribal settlements (Kani 
tribes) located on the Western Ghats, Kuttichal 
PHC, Nedumangadu tk, Thiruvananthapuram dt, 
Kerala. In a population of 1279 (431 male and 
848 female), 19 were found with symptoms of or 
symptoms similar to Cutaneous leishmaniasis in 
7 settlements. During longitudinal survey made at 
monthly intervals, a total of 3114 sandflies (1136 
males and 1978 females) were collected from June 
to October 2012. Though Sergentipes babu was 
the predominant species, Phlebotomus argentipes, 
the proven vector of visceral leishmaniasis was the 
second predominant species in this area. 

DeNGue/chiKuNGuNya /JaPaNese 
eNcePhalitis/scrub tyPhus

ecology and population dynamics of Dengue/
chikungunya vectors towards development and 
demonstration of iVM strategy in Kerala state.

IVM strategies designed for the control of Aedes 
albopictus in organized sector of rubber plantations 
i.e., in Chethackal (Pathanamthitta District) and 
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unorganized sector i.e., in Aimcompu (Kottayam 
District) has been implemented since May 2010 
through inter-sectoral collaboration. Both process 
and impact evaluation was carried out and the 
results indicated that the vector prevention 
activities could be sustained and vector breeding is 
maintained at very low levels. A trial with Bacillus 
thuringiensis aqueous suspension formulation at 
the dosage of 5ml/litre against Ae. albopictus larvae 
in the leaf axils of pineapple plantations in three 
sites showed 99.6% reduction in immature density. 
During an outbreak of dengue fever in Erattupetta, 
Kanjirappalli Taluk , Kottayam District during May-
June 2012, 24 specimens of Ae. albopictus and 42 
specimens of Ae. aegypti were processed in 8 and 
11 pools respectively. Two pools of Ae. aegypti SG 
females were found positive for DENV2 infection. 

Morphological and molecular characterization 
of the Culex vishnui subgroup mosquitoes 
with reference to the biological and 
behavioural variations in the Je vector Culex 
tritaeniorhynchus 

Morphological characterization done by examining 
a total of 153 characters in the larva, pupa, female 
and male of different geographical/behavioural 
populations of Cx. tritaeniorhynchus collected from 
different JE endemic areas showed that no intra-
specific differentiation can be made. Molecular 
characterization done by DNA barcoding and 
ribosomal DNA confirmed that Cx. tritaeniorhynchus 
specimens from different geographical localities 
belonged to a single taxonomic unit. The COI 
sequences (DNA barcodes) of the three species, 
Cx. tritaeniorhynchus, Cx. pseudovishnui and 
Cx. vishnui deposited in the Gene Bank is an 
additional molecular tool which is now available 
for identification of these different taxa. 

Development of rs-Gis based model to forecast 
Je vector abundance and transmission risk

Data from field surveys in two JE endemic areas 
namely Cuddalore villages in Tamil Nadu and 
Bellary villages in Karnataka were used to develop 
a transmission risk model. Normalized Difference 
Vegetation Index (NDVI) derived from satellite 
(AWifs) data was high (NDVI: 0.52), when the 
vector abundance was at its peak. The antigen 
capture ELISA tests revealed the presence of JE 

virus in Cx. tritaeniorhynchus during Kharif season 
in both the study sites. 

scrub typhus: establishment of disease and 
vector surveillance to assess the extent of disease 
occurrence and vector prevalence 

Seventy blood samples out of 115 received from 
suspected scrub typhus cases residing in Pondicherry 
and surrounding districts were tested and 40 were 
found positive for Orientis stustugamushi by 
16S rDNA and 56 kDa gene PCR assays. These 
strains were found to belong to 3 genotypes by 
56 kDa gene sequencing. The clinical profile of 
Scrub typhus cases showed undifferentiated fever 
meningitis or meningoencephalitis abdominal 
symptoms like diarrhoea or vomiting, respiratory 
symptoms, urinary symptomsand multi-organ 
failure as symptoms. 

Microbial/cheMical aGeNts

Development of formulation and evaluation of 
Pseudomonas fluorescens (Vcrc b426) against 
mosquito vectors

A new formulation of Pseudomonas fluorescens 
(VCRC B426) was developed and tested both in 
the laboratory and field condition. In the laboratory 
it was tested against different species of mosquito 
pupae. Bioassay results showed that Anopheles 
stephensi was more susceptible (LC50 0.92 and 
LC90 2.14 µl/100ml) followed by Aedes aegypti 
(LC50 4.56 and LC90 6.92 µl/100 ml) and Culex 
quinquefasiatus (LC50 6.48 and LC90 8.89 µl/100 
ml). In the field condition, preliminary results 
showed that the formulation was effective at 90ml/
m2 dose yielding >90-100% mortality of pupae of 
Culex quinquefasciatus up to 9 days post-treatment. 
The reduction of late instar larval density was >90% 
for 6 days post-treatment. At 22.5 and 45 ml/m2, 
the impact on larval and pupal densities was less 
marked. Further testing for dosage determination 
in the field condition is underway.

Development of nanoparticle based formulation 
of Bacillus thuringiensis var. israelensis (Vcrc 
B17) to improve efficacy and nanoparticles 
based detection system 

Among various mosquito biocontrol agents, 
Bacillus thuringiensis var. israelensis (VCRC B17) 
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has long been used for the control of mosquitoes 
vectoring several life threatening diseases. Three 
formulations of Bti (VCRC B17) were prepared 
using silica nano particles, after ensuring that silica 
nanoparticles were non-toxic to the larval stages of 
mosquitoes. The nanoformulations of Bti did not 
show enhanced activity compared to conventional 
formulation when tested against the larval stages of 
Culex quinquefasciatus, Anopheles stephensi and 
Aedes aegypti respectively. Polyclonal Bti spore 
antibody was produced in male BALB/c mice 
following standard immunization schedule and 
the titre was found to be 1:3200. Conjugation of 
the antibody with nanoparticles is presently being 
undertaken. The antibody conjugated nanoparticles 
will be used for developing an immuno-assay for 
detecting Bti spores.

Pilot scale production and evaluation of a 
mosquitocidal product based on the lipopeptides 
of Bacillus subtilis

A strain of Bacillus subtilis subsp. subtilis (VCRC 
B471) with mosquitocidal effect was isolated from 
mangrove soils and the mosquito active principle 
of its metabolite was identified to be surfactin, a 
cyclic lipopeptide. Dynamics of production of the 
metabolite was studied by testing the bioefficacy of 
the metabolite against pupae of Anopheles stephensi 
and maximum production of the metabolite was 
observed by 66 hours of fermentation. Efficacy 
testing of the metabolite against the pupal stages of 
Cx. quinquefasciatus, An. stephensi and Ae. aegypti 
showed that An. stephensi was the most susceptible 
followed by Cx. quinquefasciatus and Ae. aegypti. 
An aqueous formulation of the mosquitocidal 
metabolite has been developed and is presently 
being evaluated under laboratory conditions. 

Development of nanotechnology based public 
health larvicides for effective mosquito control 

An attempt has been made to prepare the 
nanoparticles for the public health larvicides 
like temephos, pirimiphos-methyl and an 
indigenous IGR, 2,4-Dichloro-2’,6’-ditertiarybutyl 
diphenylether (DPE-28). The nanoparticles for 
public health larvicides are found to be less effective 
than the emulsifiable concentrate of the larvicides. 
The increased degradation of nanoparticles due to 
their higher mobility has reduced the availability 
of the active ingredient to affect the desired level 
of mortality. 

isolation, characterization and formulation of 
novel mosquitocidal compounds from natural 
products 

A mosquito larvicidal lead molecule from C. ternatea 
seed extract has been identified. An EC formulation 
was prepared with the crude residue of C. ternatea 
seed extract and evaluated for mosquito larvicidal 
activity. The EC formulation was effective against 
all the three species of mosquito larvae with LC

50
 

values 42.64, 64.17 and 60.47ppm respectively for 
Cx. quinquefasciatus, Ae.aegypti and An. stephensi 
than the unformulated material. The commercial 
potential of the formulation containing the crude 
plant extract is limited as it is effective only at 
higher concentrations (LC

50
 >40ppm). 

Isolation, purification and characterization of 
bioactive compound(s) from selected Puffer 
fishes (toxic fishes) against vector mosquitoes 

Four animal samples (Sepia officinalis, Conus 
monile, Chrysaora fuscescens and Latrodectus 
hesperus) and 11 plant extracts (Euphorbia milli, 
E. milli var milli, E. milli spelendens, E. Obese, 
E. milli lemon drop, E. Tricalli, E. tithymaloides, 
Croton subaemulans, C.sparsiflorus, Caulerpa 
scalpelliformis and E. lacteal) were screened 
against the larvae of Cx. quinquefasciatus, An. 
stephensi and Ae. aegypti. None of the animal 
sample extracts showed any larvicidal effect larvae 
at <200ppm. Out of 11 plant extracts, five (E. 
Tricalli, E. tithymaloides, Croton subaemulans, 
C. sparsiflorus and E. lactea) were effective at 
200ppm against all the three mosquito species. 
Among these plant extracts the most promising one 
was the ethylacetate extract of E. lactea latex. The 
suitability index to non-target organisms ranged 
from 3.3-15.2. 

characterization of the bacterial toxins isolated 
from marine soil samples for the control of 
mosquito vectors 

Search for new bio-control agents was continued. 
In the present study we report for the first time that 
a bacterial strain of Bacillus cereus VCRC which 
was earlier isolated from marine soil has showed 
appreciable mosquitocidal activity. The DNA of 
the potential isolate i.e. B.cereus VCRC-B520 
(Ac. No. KC 119192) was sequenced using 16s 
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rRNA and the sequence was submitted to NCBI. 
The growth pattern of bacteria in the culture 
medium (Zobell marine broth) was studied and 
it was observed that there was steady increase in 
the culture density upto 42 hr and thereafter the 
growth was stabilized. Consequent to the growth 
pattern, the mosquitocidal toxin synthesized was 
also showed a sign of similar trend. SDS-PAGE 
analysis showed that the production of toxin 
started from 24 hour onwards. The toxin of bacteria 
was purified using Sephacryl-200HR column 
chromatography, and the toxic polypeptide was 
identified (M.wt: 85 kDa). The polypeptide was 
further sequenced (MALDITOF) and identified as 
Cry proteins (Cry-IVAa and Cry-XIBb). Molecular 
characterization of the toxin and its field evaluation 
are in progress. 

Characterization of the specific polypeptide 
(s) in Culex quinquefasciatus (filariasis vector) 
causing resistance against biopesticides in 
mosquito control 

Culex quinquefasciatus, the vector of filariasis has 
developed resistance to Bacillus sphaericus (Bs). 
The present study is to characterize the specific 
polypeptide (s) in Culex quinquefasciatus causing 
resistance against Bs. Resistant mosquito colony 
was generated in the laboratory by subjecting 
selection pressure at LC50 level. The resistance ratio 
(RR) was calculated comparing the Bs-susceptible 
mosquito colony. It was observed from bioassay 
results that Bs-resistance in the larvae of Culex 
quinquefasciatus was continuously inherited from 
generation after generation. The resistance ratio 
(RR) at 14th generation was 1522 (LC 50) and 1781 
(LC 90) folds. The RR was still progressing in the 
next subsequent generation (RR at LC 50 and LC-
90 = 1987 and 2051 folds respectively. SDS-PAGE 
analysis from Bs- resistance colony showed that a 
polypeptide was additionally expressed (80 kDa) 
and was inherited. This resistant protein has been 
characterized as hexanmerin protein. 

traNslatioNal research

Development of monoterpenes extracted 
from the seeds of Trachyspermum ammi as 
macrofilaricidal composition 

Two more combinations of monoterpenes isolated 
from the fruit extract of Trachyspermum ammi with 

promising macrofilaricidal activity (ED50: 0.006mg/
ml) under in vitro conditions against adult Setaria 
digitata have been identified.

studies on production of cyclosporin-a from 
the fungus Tolypocladium sp. (Nrrl no.18950) 

An improved process of production of Cyclosporin 
A (Patented) from Tolypocladium was developed 
and as a result the production cost of Cyc-A was 
reduced by 5 times using a new precursor for 
directing the biosynthesis of Cyc-A and a 2.2 times 
higher yield was obtained through Solid Substrate 
Fermentation. An application for patent on the 
improved process for Cyc-A production has been 
submitted.

optimization of production of down-stream 
processing for the improved yield of thrombinase, 
a blood clot dissolving enzyme, from a Bacillus 
sphaericus (strain no. Nrrl b18949) 

A new method of purification of Thrombinase was 
developed. This method involves only 4 steps when 
compared to the earlier method of downstream 
process which involved 7 steps. The time taken 
for final purification of Thrombinase was shorter 
and the yield was higher in the new method. The 
purified enzyme was characterized with respect to 
its activity. Analysis of the product during steps 
of purification by PAGE showed the presence of 
a protein of 40 kDa (Fig. 8) with proteolytic and 
blood clot dissolving property.

evaluation of olyset Plus, a permethrin long-
lasting insecticidal mosquito net in experimental 
huts (Phase ii) against susceptible malaria 
vector populations in odisha, east-central 
india 

Under the WHO Pesticide Evaluation Scheme 
(WHOPES) Olyset Plus LN is subjected to Phase 
II evaluation. There were six experimental arms 
included in the trial: 1) Unwashed Olyset Plus 
LN, 2) Olyset Plus LN washed 20 times, 3) 
Unwashed Olyset LN, 4) Olyset LN washed 20 
times, 5) Polyester net, conventionally treated 
with Permethrin at 500 mg/m², washed until just 
before exhaustion and 6) Untreated net (made 
of the polyester). Olyset and Olyset plus LNs 
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caused 100.0% mortality of An. fluviatilis, when 
exposed to the nets after 20 accelerated washes 
and up to a period of three months of field use. 
Similar results were obtained In the hut evaluation 
also. The exit rate of the vector species ranged 
from 56.3 to 82.9% in the huts with treated 
arms and 44.2% in the huts with untreated net, 
indicating some degree of excito-repellent effect 
of the insecticide treatment. The blood-feeding 
rate of An. fluviatilis was significantly lower in 
all the treated arms compared to the untreated, 
indicating a considerable level of blood-feeding 
inhibition by the insecticide treatment. The 
results showed that Olyset® Plus LNs, after 20 
standard WHO washes, performed equal to the 
conventionally treated net washed until just 
before exhaustion in terms of blood-feeding 
inhibition and mortality of the malaria vector 
species.

field evaluation of Vectobac 4.95% Gr, a 
granular formulation of Bacillus thuringiensis 
israelensis with a new carrier ingredient, against 
Culex quinquefasciatus say in polluted water 
habitats in india 

VectoBac GR, a new formulation of Bti was made 
available through WHOPES for testing against 
mosquito vectors under different ecological settings. 
The efficacy of the VectoBac GR formulation was 
tested against Culex quinquefasciatus Say, the 
vector of bancroftian filariasis, through small (phase 
II) and medium scale (phase III) field evaluations 
in India using WHO guideline. Application of 
VectoBac GR at 0.5, 1.0, 1.5, and 2.0 g product /
m2 in street drains, cesspits and abandoned wells, 
did not yield the desired level (≥80%) of control 
of Cx. quinquefasciatus immature. As a result, 
determination of the optimum field application 
dosage, required for Phase III (large-scale field 
trial) evaluation was not possible.

Phase iii evaluation to compare insecticidal 
efficacy and household acceptability of Icon 
Maxx, a long-lasting treatment for nets, with 
conventional insecticide treated nets in india

A study to field evaluate washed polyester nets 
treated with a new LN treatment kit, ICON MAXX, 
(hereafter referred as candidate LN) in comparison 

with washed polyester nets conventionally treated 
with the same insecticide (lambda-cyhalothrin CS 
2.5% @ 15mg ai/m2) (hereafter referred as ITN) in 
a falciparum endemic area of Orissa State in India. 
After six months of distribution, the mortality of An. 
fluviatilis was 99.7% against ITN and 100.0% against 
LN. After one year, complete mortality (100%) of 
An. fluviatilis was obtained against both ITN and LN. 
After six months of net distribution; 51.7% (n=60) of 
nets were found washed using cold water and locally 
available detergent powder 30.0% of nets were 
washed once, 15.0% washed twice and 6.7% washed 
thrice. After one year of distribution, 90% (n=60) was 
found washed. Of these, 28.3% of nets were washed 
once, 50.0% washed twice and 11.7% washed thrice.
The percentage of holdings used the nets was 96.7 
(n=60). After 12 months, 90.0% holdings used the 
nets. The evaluation is being continued.

raJeNDra MeMorial 
research iNstitute of 
MeDical scieNces, PatNa
ePiDeMioloGical stuDies

estimation of proportion of Kala-azar cases 
detected at Private/Public set-up in a highly 
endemic district of bihar, india

The study was conducted in 4 highly endemic PHCs 
and district head quarter of Saran, Bihar to collect 
retrospective data on Kala-azar treatment during 
the period July, 2010 to June 2011. Altogether 
49 private providers (PP) were identified in the 
study area. The average PP available at block level 
was 5.50±3.11 with 95% CI (4.45-7.56) while 
it was 9.80±9.98 with 95% CI (6.79-16.77) as a 
whole. Private practicing was significantly higher 
(p<0.001) at district head quarter level as compared 
to block level. 

It was further observed that about 77% of PP was 
from clinician category and rest 23% from non-
clinician (Lab) category at block level while it 
was higher (85%) for clinician category and lower 
(15%) for non clinician (Lab) category at district 
head quarter level. A highly significant (p<0.001) 
difference was observed between qualified and 
unqualified category of PP. 

Quantitative analysis of further data on PP reveals 
that only 32% were providing the Kala-azar 
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treatment in their own clinic and majority (68%) 
were only doing referral services at block level 
while it was 15% and 85% respectively at district 
level. 

Out of 1279 kala-azar cases reported in the study 
area during the study period, majority (81%) were 
reported by public health system (PHS). Kala-azar 
case per PP was 96 with average 19.20±10.73. The 
broad reasons for going to PP for kala-azar treatment 
were their non awareness (72%) about the facility 
of kala-azar in their area followed by their faith 
(49%), their willing for superior treatment (44%), 
advice of fellow villagers, friends, local doctors 
& others (28%). In addition to above, broker (for 
kala-azar treatment available locally) and non 
timely payment of incentive to the patients were 
also playing role in this regard (Table 1).

sentinel surveillance of visceral leishmaniasis 
(Vl) in endemic areas of bihar (World bank)

Eight sentinel sites were established in four high 
endemic districts namely – Muzaffarpur, East 
Champaran, Saran and Samastipur for monitoring 
of VL/PKDL subjects being treated at these sites 
and developing follow-up mechanism involving 
peripheral health workers and volunteers. Patient 
Information sheets were designed, tested and 

implemented to collect study-relevant information.

The number of VL patients admitted and treated 
at 8 sentinel sites was 779 (Muzaffarpur-246, E. 
Champaran-179, Saran-225, Samastipur-129). 
Out of 779 VL patients, 385 (49%) were treated 
with Miltefosin, 299(38%) with SAG and rest 
with combination of miltefosin and SAG. All the 
patients at these sites were diagnosed with rk-39. 
Out of 213 women in reproductive age group 15-45 
years old, 33(15.5%) were treated with miltefosin. 
These women are being followed up till six months 
for pregnancy and no untoward side effect was 
observed. 

Pharmacovigilance and therapeutic effectiveness 
of Miltefosine for the treatment of Kala-azar in 
endemic areas of bihar (World bank)

Out of 97 kala-azar patients included in the 
study, 21 were from Saran district and 76 from 
East Champaran. About 66% (64) were male and 
34% (33) were female (34.02%). Age distribution 
revealed 29 patients (29.89%) were <15 years age, 
55 patients (56.70%) between 16-44 years age and 
13 patients (13.40%) were >45 years old. 

Altogether 12 patients showed adverse drug 
reaction (ADR) with miltefsoine as abdominal pain 

# (%) Detected by 
PHS

# (%) detected 
by PP

Total 
cases

# of only Pvt. 
Clinician

# (%) treat in 
own clinic

KA Case/
PP

Phc level (n=546) (n=96) (n=642) (n=17) (n=7)

Parsa 85 (78%) 24 (22%) 109 5 1 (20%) 24
Mahraura 156 (93%) 12 (7%) 168 2 1 (50%) 12

Baniyapur 164 (87%) 24 (13%) 188 4 2 (50%) 12
Mashrakh 141 (80%) 36 (20%) 177 6 3 (50%) 12
subtotal (Phc) 546 (85%) 96 (15%) 642 17 7 (41%) 60

Mean±SD 137±36 24±10 4.25±1.71 1.75±0.96 15±6

95% CI (124-160) (21-31) (3.67-5.38) (1.43-2.38) (13-19)

chapra (sadar) 493 (77%) 
(OPD=336,IPD=157)

144 (23%) 637 23 4 (17%) 36

Grand- total 1039 (81%) 240 (19%) 1279 40 11 (28%) 96
Mean±SD 208±162 48±54 8±8.51 2.20±1.30 19±11
95% CI (159-321) (32-86) (5-14) (.81-3.11) (16-27)

table 1: Distribution of kala-azar cases detected by Public Health System (PHS) and Private Providers (PP)
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(5), rigor (1), vomiting (4), dehydration (1) and 
arthralgia-1. One patient reported diarrhoea and 
other one typhoid fever during follow-up who were 
treated accordingly and got cured. One patient 
reported vomiting during treatment who recovered 
after subsequent treatment. Abnormalities in LFT 
and RFT were of grade-I during course of treatment 
in second and third week which become normal 
during follow-up. Three patients showed high level 
of serum creatinine but improved during follow-
up. All AEs were mild to moderate. There was 
no change in dosage of miltefosine. All patients 
recovered from AEs. Almost all patients showed 
increase in haemoglobin percentage in follow-up 
(Fig.1).

Fig. 1: Adverse events with miltefosine

hiV/Kala-azar co-infection in bihar – a hospital 
based study

To estimate the prevalence of HIV/kala-azar (VL) 
co-infection amongst hospitalized VL patients, all 
the VL cases visiting district hospital of Vaishali, 
RMRI, and other VL treating centers were screened 
for HIV infection. Simultaneously, all subjects 
visiting HIV sentinel sites and ICTC available at 
the identified sites were clinically and serologically 
screened for VL. The co-infected cases were treated 
with anti-leishmanial and ART and subsequent 
follow-up to assess the output.

Approximately 121 HIV-VL co-infected patients 
have been identified and treated with Liposomal 
amphotericin B (ambisome) for kala-azar. Anti-
retroviral therapy was given to the HIV/AIDS 
co-infected patients based on CD4 count criteria 
as per NACO guidelines. Out of 121 co-infected 
patients, 64 were primary KA patients. Amongst, 
55 identified patients, of whom 49% were relapse 
cases, demonstrated survival by 1 and 2 years 

after treatment of with Liposomal amphotericin 
B and anti-retroviral therapy. None had an initial 
treatment failure. The probability of relapse of 
0% at 6 month follow up, 11.7 % at 1 year follow 
up were observed. The present study indicates 
increasing prevalence of HIV-VL co infections. 

DiaGNostics
Point of care diagnosis of visceral leishmaniasis 
in india

In order to compare sensitivity and specificity 
of rK39 RDT using whole blood and serum, a 
total of 702 samples were tested from clinically 
suspected kala-azar individuals by rK-39 using 
whole blood and serum at OPD of RMRIMS. Out 
of 702 subjects, 202 were found parasitologically 
confirmed case of VL. ELISA test with rK-39 for 
confirmation of doubtful cases were also performed. 
It was concluded that rK39 strip test with blood is 
almost equally effective using serum in detecting 
VL, there was only 4% of missed cases with blood 
sample. This finding will be communicated to 
GoI (NVBDCP) to re-advocate use of rk39 using 
blood sample in kala-azar elimination programme 
at peripheral level with a note of caution to re-test 
using serum samples of strongly clinically suspected 
VL cases found negative with blood samples.

Simultaneously, about 500 ASHAs belonging to 
study areas were properly trained for active case 
search and referral of possible VL cases from the 
village for early diagnosis and complete treatment. 
The encouraging post-training impact on VL 
detection was observed and this impact of the 
training needs to be re-assessed after one year of 
their training. Further, to determine risk of infection 
in the community based on rK-39 RDT, 4 PHCs of 
two endemic districts of Bihar have been selected 
and the relevant questionnaires for data collection 
and informed consent form have been developed. 

Novel non-invasive method for diagnosis of 
visceral leishmaniasis (Vl) and Post Kala-azar 
dermal leishmaniasis (PKDl) by rK39 test in 
sputum samples

A total of 908 serum and sputum samples were 
screened by rK-39 strip (InBios, Inc., Seattle, USA) 
test from confirmed VL (n=365) and suspected 
PKDL (n=122) patient along with control subject 
groups (n=421). The overall sensitivity and 
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specificity of rK-39 strip test for VL diagnosis 
using serum and sputum were 100% (365/365), 
96.6% and 96.1% (351/365), 100% respectively. 

However, sensitivity varied in different clinical 
manifest of PKDL cases. Sensitivity of rk39 using 
serum samples in macular cases was 88.7% (55/62), 
in maculo-papular 91.6% (33/36) and in papulo-
nodular/ nodular cases it was 95.8% (23/24), 
whereas with sputum samples, it was 85.4% (53/62) 
in macular, 88.8% (32/36) in maculo-papular and 
95.8% (23/24) in papulo-nodular/ nodular cases. 
The overall sensitivity of rK-39 strip test of PKDL 
cases in serum and sputum were 90.9% (111/122) 
and 88.5% (108/122) respectively (Fig. 2).

Fig. 2. Comparative diagnosis of VL and PKDL by rK-39 strip 
test in sputum and serum.

Development of Pcr based diagnosis of visceral 
leishmaniasis (Vl) from urine samples.

A total of 62 clinically suspected visceral 
leishmaniasis (VL) cases and 40 controls were 
included in this study. Urine, blood and bone 

marrow/splenic aspiration specimens were obtained 
from all the cases. Both conventional parasitological 
(BM/SA) examination and PCR using urine and 
blood samples were done for each sample. For PCR 
application, nucleic acid extraction from urine and 

blood was performed using QIAamp DNA mini kit 
(Qiagen) and PCR amplification was carried out 
with minicircle kDNA of L. donovani primers. 

Urine and blood PCR showed sensitivity of 
91.9% (57/62) and 96.7% (60/62) compared to 
that of 88.7% of the conventional parasitological 
examination (55/62). The sensitivity break-up of 
splenic and bone-marrow aspirate examination 
observed were 73.6% (14/19) in BM and 95.3% 
(41/43) in SA respectively (Fig.3).

treatMeNt

A prospective, multicentric, randomized, two arm, open 
label phase III study was carried out to assess efficacy 
and safety of infusion of Amphomul® (Amphotericin B 
Emulsion) as compared to AmBisome in patients of 
visceral leishmaniasis (Kala azar). 

Out of 206 clinically suspected kala-azar patients 
screened for inclusion and exclusion criteria for the 
study, 119 (male 74, female 45) were enrolled and 
randomized in two study arms. In the Amphomul 
arm, 90 patients and in Ambisome group (Control) 
29 patients were enrolled. Altogether, 5 patients had 
treatment failure on day 30 whereas 8 relapsed in 
6 months follow-up visit. No relapse and treatment 
failure was observed in control group.

Of total 119 randomized patients, 114 achieved 
Initial Clinical Cure i.e. 05 patients were in treatment 
failure. 10 patients visited on D-45 as their aspirate 

score was +1 on Day-30 visit i.e. Initial cure rate 
94.44% in the Amphomul group and 100% in 
the control group. Final cure rate was 85.55% in 
Amphomul group and 100% in the control group.

Fig. 3. Comparative diagnosis of VL (Blood & Urine PCR vs 
Microscopy)

Fig. 4: Initial and final cure of patients



Annual Report
2012-2013 43

IndIan CounCIl of MedICal ReseaRCh

In amphomule arm, 16 patients had LFT and 
RFT abnormalities up to CTC AE grade II and III 
between Day-7 to Day-45. There were also mild / 
moderate adverse events as rigor, fever, UTI, cough 
and cold etc. No serious adverse event occurred in 
the study (Fig. 4).

A study to assess the safety and efficacy of zinc 
supplementation in the treatment of visceral 
leishmaniasis (Vl) in bihar

Altogether 36 zinc-deficient confirmed VL cases 
were randomized test and control arms. In test arm, 
18 were treated with Amphotericin B with zinc as 
supplementation and in control arm, 18 patients 
were treated with the same drug without zinc 
supplementation. 

The haematological and biochemical parameters 
were found increased in both arms but comparatively 
it was more in test arm. Blood urea and serum 
creatinine were increased in both arms; might be 
due to Amphotericin B. In control arm, one patient 
showed presence of parasite at 30 days of treatment 
where as in test arm, all patients were found 
parasitologically cured after 30 days of treatment. 
The immune response of 18 patients with Zinc 
supplementation showed considerably increased 
IFN-γ and TNF-α but IL-10 dropped significantly 
at 15 as well as 30 days.

DNA extraction was performed on the pellet of 
nucleated cells by using a QIAamp DNA mini kit 

(QIAGEN), digested with proteinase K in Qiagen 
lysis buffer before use of QIAamp DNA mini kit 
for maximum yield. DNA was eluted in 50 ml of 
distilled water and stored at -80°C. Parasite load 
was determined using a standard curve made 
with serial dilutions of Leishmania DNA. Ten-
fold serial dilutions of the DNA stock solution 
yielded eight points on a curve spanning 0.1–106 
parasites. SYBR Green-based qPCR was applied 
for quantification of the Leishmania parasite in 
patient blood. For accurate sensitivity, Leishmania-
specific kinetoplast DNA was chosen as the target 
region. 

Results are expressed as the absolute number 
of parasite genomes/ml of blood from 200 ml 
of blood, and of the total DNA eluted, 55ng was 
taken. Therefore, the number of Leishmania 
genomes found in 55ng is further calculated in 
total DNA from per ml of blood. The difference in 
cycle threshold (Ct) values between two dilutions 
is 3.5. At the time of diagnosis, all patients were 
highly parasitaemic. Leishmania DNA was found 
in all confirmed patients at day 0; the mean parasite 
genomes/ml of blood in the zinc treated and 
without treated groups. The mean parasite load, 
in parasite genomes/mL, decreased to 40+19.82 in 
zinc groups, at day 30 but no significant decrease 
in without zinc treated group at the same time  
(Fig. 5). 

Fig. 5. The difference in Ct values between two dilutions.
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Safety and efficacy of a combination of 
amphotericin b and Miltefosine compared 
to amphotericin b alone in patients with Post 
Kala-azar Dermal leishmaniasis (PKDl) – an 
observational Pilot study

Ten PKDL patients were included in the trial group 
and 10 in the control group after taking informed 
consent. All of them, except one, had past history 
of VL. The lesions were of mixed type including 
macular, nodular and nodulo-papular lesions all over 
the body and face. The patients under trial group 
were treated with 15 infusions alternate days of 
Amphotericin-B (1 mg/kg in 5% dextrose) followed 
by 2.5 mg/kg Miltefosine capsules twice daily for 28 
days whereas patients under control group were treated 
with Amphotericin-B (1 mg/kg in 5% dextrose) 20 
injections alternate day for 3 to 4 courses at 15 days 
interval. Two patients were withdrawn from the study 
as one refused to take Miltefosine while the other one 
had raised serum creatinine level.

All the cases of the trial group achieved initial 
treatment cure as found negative for LD bodies 
in skin snip lesion after treatment. All the nodular 
and papular lesions disappeared but a few macular 
lesions persisted after treatment in the trial group in 
most of the patients. The patients were followed up 

to one year and six patients were skin snip negative 
for L D bodies. In the control group 3-4 courses 
of Amphotericin B for 20 injections daily were 
required for complete disappearance of the lesions. 
Almost all of them had raised serum creatinine 
levels at one point or other during treatment. The 
drug treatment had to be stopped for a few days 
before the creatinine level came down to normal. 
Two patients relapsed after 6 month follow up and 
treated accordingly (Fig. 6). 

basic research

study of hypocholesterolemia in visceral 
leishmaniasis 

A direct relationship with degree of anemia and 
cholesterol concentration was established in VL 
cases (Fig.7). Since, cholesterol travels through the 
plasma and decrease in red blood cell may affect the 
fluid portion of the blood (known as plasma), hence 
plasma dilution was studied in hypocholesterolemic 
VL patients. We observed negative slope linearity 
with total cholesterol and plasma volume (Fig.8).

Further, lipoprotein responsible for plasma dilution 
was analyzed. A strong relationship with plasma 
dilution and HDL in comparison to LDL was 
observed (Fig.9). The correlation of cholesterol 
with protective cytokines, i.e.; γ- interferon was also 
analyzed. It was observed that as the concentration 
of cholesterol increases the concentration of 
γ- interferon increases (Fig.10). The study is in 
progress to study membrane fluidity of RBCs and 
cholesterol metabolic enzymes. 

analysis of leucocyte population in correlation 
with chemokines and cytokine expression in post 
kala-azar dermal leishmaniasis (PKDl)

The effective immunity against Leishmania relies 
on differentiation of CD4+T cells and CD8+T cells. 
Cell mediated immunity (CMI) in PKDL mainly 
based on the Th1 component (IFN- γ and IL-2) while 
Th2 component IL-10 has diverse effects. Level 
of cytokines, chemokine receptors and leukocyte 
trafficking samples from 10 PKDL patients were 
analyzed using Flow cytometric technique. 

The interim result showed high inflammation 
response at the site of skin lesion as compared to 
blood circulation in PKDL patients. There was 
enhanced expression of immuno-suppressive 
cytokines (TGF-β & IL-10) from T-cells in skin 
tissue of PKDL patients compared to peripheral 
blood. The increased level of IL-10, IL-4 and TGF-β 
showed the suppression of CMI. Activation and 
up-regulation of chemokine receptor particularly 
CCR3 and CCR4 was shown to be associated with 
PKDL. Secretion of CCR4, CCR5 and CCR7 (mean 
value 45%, 38%, 6% respectively) in tissue was 
found high suggesting more trafficking of immune 
cells during PKDL infection. Activation of these 

Fig. 6. Rate of cure (initial and final)
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chemokines might be due to higher proportion 
of Th2 CD4+cells at infection sites inducing high  
IL-10 production for the causation of pathogenesis 
in PKDL. The study is in progress to understand the 
inflammation response, immune suppression and 
role of these chemokines and cytokines in different 
lesions of PKDL (Table 2). 

analysis of Leishmania donovani parasite and 
part played by its antigen on immunological 
imbalances during visceral leishmaniasis

Through culture and later extraction in Ni-NTA 
affinity column, the KMP-11 protein cloned in 
pQE-30 plasmid was isolated from KMP-11 gene 

Patient  
(N=7)

ccr3
(%)

ccr4
(%)

ccr5
(%)

ccr7
(%)

IFN-γ
(%)

il-4
(%)

il-2
(%)

il-10
(%)

TGF-β
(%)

Tissue 71.42 44.77 38.17 5.59 1.09 1.77 4.84 1.10 47.34

Blood 51.88 25.51 0.53 1.39 1.46 0.46 5.98 0.73 40.94

along with pREP-4, which was already transformed 
to DH5-α strain of E.coli and anti-KMP-11 mAbs 
had detected bands of approximately 11 KDa in 
immunoblot experiment. This protein was presented 
through monocyte derived dendritic cells (CD 1a 
positive cells) and macrophage (CD-14 positive 
cells) to T-lymphocyte to study differential pattern 
of signalling and cytokine response. 

The percentage of dendritic cells producing 
interleukin-12 (IL-12) was significantly higher 
(P<0.05) than macrophages after stimulation with 
KMP-11 antigen in patients. KMP-11 stimulated 
macrophages had higher IL-12 production in 
patients than control (P<0.001). The KMP-11 

table 2: Expression of different chemokines receptors and cytokines on different leukocytes in peripheral blood/lesion of 
PKDL patients.
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primed macrophages producing IL-10 and TGF-β 
was significantly higher in patients than KMP-
11 primed dendritic cells (P<0.05) as well as in 
control (P<0.05).The differential production of 
IL-12 between macrophages and dendritic cells 
was observed mainly due to differences in NF-κB 
production after the presentation of L. donovani 
KMP-11 antigen. Although, the purified protein 
was responsible for a high p38 MAP-Kinase, this 
r-KMP antigen had almost negligible effect in the 
promotion of TNF-α. However, CD120a (receptor 
of TNF) was observed upregulated in the presence 
of r-KMP antigen.

Initial analysis demonstrated the abilities of 
r-KMP-11 antigen to play vital role during 
leucocyte trafficking and it was evidenced through 
an increased MIP-1α expression due to this antigen 
(4.74%) which was 1.75% in the unstimulated 
cells. Results demonstrated that r-KMP-11 antigen 
had a better effect on CD8 cells instead of CD4+ 
cells when delivered through macrophages with 
regards to IFN-γ generation abilities. A similar 

effect is also being investigated in DCs. In general, 
IFN-γ + cells were lower amongst CD4+ cells 
when macrophages presented the KMP-11 antigen 
compared to presented by dendritic cells. The 
study for effect on IFN-γ receptor revealed that 
macrophages in response to r-KMP-11 induced 
more IFN-GR1 in patients compared to un-
stimulated or CSA stimulated induction of IFN-γ 
receptor on target cells. Similar data with r-KMP-
11 antigen on dendritic cells were generated. To 
complete this analysis, we examined its prospect 
as protective T-cell epitope based on its effects on 
HLA-DR frequencies and Th1 Cytokine (IFN-γ) 
response in CD4 cells using r-KMP and SLA. 
FACS analysis revealed that the frequency of HLA-
DR was reduced in patients (1.29%) verses 22.86% 
HLA-DR observed in healthy control subjects in 
response to r-KMP-11. 

The cytokine bias after stimulation of dendritic 
cells with KMP-11 antigen was more towards 
IFN-γ dominance and this was mainly due to less 
induction of IL-10 (Fig. 11). 

Fig 11: Comparison of cytokine production by APCs co-stimulated by KMP-11, KMP+SLA & SLA



Annual Report
2012-2013 47

IndIan CounCIl of MedICal ReseaRCh

Leishmania donovani antigen and their influence 
on natural t-regulatory cells in immuno-
suppressed Vl patients

A mixture of natural T-regulatory and expended 
natural T- regulatory cells were found upregulated 
in peripheral blood of VL subjects before anti- 
leishmanial therapy compared to healthy control. 
The upregulation of NTR was more prominent while 
exposed with L. donovani having phosphatidyl 
serine positive population. In an attempt to find 
the effect of antigen expression on CD4+CD25high+ 
cells, a higher proportion of proliferating cells 
were observed in presence of macrophages 
expressing parasite antigen. The proliferation of 
CD4+CD25high+ cells were observed restricted in 
presence of IL-12 with IFN-γ and the situation was 
altered in presence of IL-10 and IL-10 with TGF-β. 
However, the TGF-β alone reduced the proportion 
of proliferated CD4+CD25high+ cells. 

NTR proliferation was also reduced on CD28 
stimulation or in presence of GMCSF. Proliferating 
NTR could not maintain the IL-10 production and 
restricts gradually even in presence of L. donovani 
impregnated APCs if effector cells are not present. 
The production of IL-10 and TGF-β by effector cell 
in same situation was higher, compared to NTR 
cells. The total production of IL-10 increased when 
both the effector and NTR cells were present with L. 
donovani infected APCs. It indicates that the NTR 
can maintain their functional integrity in presence 
of activated effecter cell along with L. donovani 
impregnated APCs. The cells were also observed 
with remarkable capacity to reduce the production 
of INF-γ when co-cultured with effecter cells. The 
IFN-γ production by effecter cell was reduced by 
two fold in presence of NTR. In an experiment, 
trans-endothelial migration of NTR was observed 
higher in presence of L. donovani impregnated 
APCs along with effecter cells (Fig.12). 

Fig 12. Bar diagram showing ELISA results for a. IFN-γ, b. TGF-β, c. IL-10 in presence or absence of NTR and effecter cells. Flow 
diagram gated of NTR showing d. little proliferation of NTR in absence of antigen, e. proliferating NTR with loss of Foxp3 expression 
in presence of NTR but in absence of effecter cells and f. proliferating NTR with continuous expression of Foxp3 in presence of antigen 
and effecter cells. 
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screening cocktail leishmania antigen (PDis-
70) along with immunomodulator for their 
role in immunity and protection in visceral 
leishmaniasis

Role of 15 kDa Ld-PDI on immunological 
responses was investigated on 10 VL patients and 10 
healthy controls, especially in the context of redox 
changes. PDI protein increased the concentration of 
promastigotes of L.donovani both after 48 and 96 hr 
after initiation of culture, confirming the role of Ld-
PDI in Leishmania virulence. It led to a roughly 1.17 
fold increase in lactate dehydrogenase activities of 
mitochondria in comparison to the corresponding 
value obtained using untreated macrophages of 
patients. The level of nitrite in the PDI- stimulated 
monocytes of VL patients was lower (7.6±2.5µM) 
than that in healthy (17.11±1.95µM) subjects. The 
HLA-DR frequency observed on macrophages 
in FACS analysis was reduced in VL patients 
(9.5%±0.14) vs. 22.86% ±4.38 HLA-DR observed 
in healthy control subjects in response to Ld-PDI. 
PBMCs culture after simulation with Ld-PDI that 
had decreased HLA-DR expression also decreased 
(80.80 ρg/ml± 1.28) level of IFN-γ, the protective 
Th1 cytokine which was 124.43±6.78 ρg/ml in 
response to Ld-PDI in healthy control subjects 
(Fig.13).

studies on genomic diversity in Leishmania 
donovani using genomic DNa microarray

The experiment on an Amphotericin B resistant 
clinical isolate demonstrated 8 fold higher LD50 
compared to sensitive strain. A shotgun genomic 

DNA library containing 10,368 L. donovani clones 
was generated and hybridized separately with 
cDNAs from selected Amphotericin B resistant 
and sensitive promastigotes. 

Out of 41 genes, differentially expressed (3 fold 
upregulated in resistant strain) through microarray 
analysis, two genes MDR1 and ascorbate peroxidase 
(APx) were further explored. MDR1, the ABC 
transporter like gene, help in the effluxing of drug 
in AmB resistant strain minimizing effect of drug 
inside the cells and APx helps the cells from the 
deleterious effect of AmB induced ROS. Both 
proteins were expressed and antibodies genrated 
against the purified proteins for localization study. 
Over-expressed ascorbate peroxidase showed 
enhanced tolerance to apoptosis by AmB mediated 
oxidative stress in resistant strain (Fig. 14).

Fig. 14: Hypothetical model showing intracellular events in 
conferring AmB resistance

Fig.13: 15 kDa protein of PDI is directly linked to pathogenicity but its activity is inhibited by alanine in Indian cases of visceral 
leishmaniasis.
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studies on the involvement of sir2 of Lishmania 
donovani in DNa

Sir2 of Leishmania donovani was amplified from 
the genomic DNA isolated from the parasite and 
the amplified product was confirmed through 
sequencing and subsequent nucleotide blast. 
The PCR product was cloned in pET28a vector 
in between BamHI and HindIII restriction site. 
Ligated product was transformed in DH5α (E. coli) 
cells and plated on LB-Agar plate and selection 
was done by kanamycin. Positive clones were 
screened by colony PCR, plasmid PCR, restriction 
digestion and sequencing. After screening, Sir2-
pET28a construct was transformed into BL21DE3 
(E. coli) cells for protein expression using IPTG 
induction. Expression of LdSir2rp (L. donovani 
recombinant Sir2 protein) was optimized using 
different concentration of IPTG and expression 
was checked on SDS-PAGE. The expressed 
recombinant protein was validated by western blot 
using anti-His antibody, purified through affinity 
chromatography using Ni-column and purity was 
confirmed by SDS-PAGE. The purified LdSir2rp 
was inoculated in rabbit for anti-LdSir2 antibody 
production. 

Enzymatic assay of the purified LdSir2rp revealed 
NAD+ dependent histone deacetylase activity in 
LdSir2rp. Optimal dose of 40 μM was established 
through inhibitor assay using sirtinol which was 
found nontoxic for parasite (Fig. 15).

Fig.15. SDS-PAGE of purified Sir 2 protein

Validation of recombinant protein by  
Western Blotting with anti-his antibody

study of trypanothione metabolism and 
associated pathways in Leishmania donovani: 
cloning, biochemical characterization and 
physiological significance of trypanothione 
synthetase and trypanothione reductase

TryS and TryR enzymes were cloned, expressed, 
and purified successfully and polyclonal antibodies 

against these purified proteins were raised in rabbit. 
It was observed that TryS and TryR proteins interact 
to each other. The experiment on enzymatic activity 
of TryS revealed that it consumes the NADP in a 
coupling reaction suggesting active nature of the 
purified TryS. The sub-cellular analysis showed that 
TryS and TryR are localized in the mitochondria 
(LdIscS) and cytosol (LdcTXN) respectively 
(Fig.16). 

Analysis of transcriptional and translational level 
expression of TryS and TryR was performed both 
in exponential and stationary phase as well as 
drug sensitive and resistant strains of L. donovani 
promastigotes. It was found that the transcription of 
TryS and TryR genes is up-regulated in stationary 
phase and drug resistant strain when correlated with 
exponential and drug sensitive strain. Furthermore, 
the expression pattern of TyrS and TryR proteins 
in the different parasitic stages (exponential and 
stationary phase) showed that TryS and TryR 
proteins are up-regulated in stationary phase 
analyzed by western blot. Similarly, expression 
of TryS and TryR proteins is also up-regulated in 
drug resistant strains as compared to drug sensitive 
strains (Fig. 17).

Purification and biochemical characterization 
of tryparedoxin and tryparedoxin peroxidase in 
L. donovani: a possible marker for diagnosis of 
visceral leishmaniasis

To understand molecular mechanism of drug 
resistance, pathogenesis, and development of 
diagnostic tool against VL, characterization of 
cytosolic tryparedoxin and tryparedoxin peroxidises 
enzymes, involved for the detoxification of 
peroxides of thiol metabolism, was undertaken. 

Cytosolic tryparedoxin (cTXN), cTXNPx,  
mTXNPx and mTXN were cloned, expressed and 
purified. Polyclonal antibodies in rabbit immunized 
with purified cTXN was produced. The cTXN 
antibody was found very specific and showed 
very high titre against purified antigen and whole 
parasite lysate. It was demonstrated that mTXN 
interacts with mTXNPx and likely make a complex. 
Serum samples of VL patient, asymptomatic cases, 
HIV-VL, TB-VL, malaria and healthy control were 
screened. Antibodies produced against secreted 
cTXN in human sera recognized in VL, HIV-VL, 
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TB-VL. However, rk39 positive asymptomatic 
cases sera showed negative result. This antibodies 
based diagnostic makers may be useful for the 
development of new kit to identify Leishmania 
infection and magnitude of the infection as well as 
may be helpful as test of cure. 

Development of a DNa vaccine for visceral 
leishmaniasis (leish DNa VaX)

The LEISH DNA VAX project is focused on the 
preclinical development of a safe and efficacious 
prophylactic and therapeutic DNA vaccine, ready 
for clinical trials, against visceral and cutaneous 
forms of human leishmaniasis. The vaccine is based 
on the Minimalistic Immunogenically Defined Gene 
Expression (MIDGE) vector developed for efficient 
induction of T-cellular immune responses. 

A total of 237 PBMCs were tested from blood 
samples of different categories of VL and healthy 
subjects. Of these, 181 samples were sent to Berlin 
(99 were treated VL, 45 were asymptomatic, 24 were 
healthy and 13 were untreated VL) for detection 
of immunological markers for protective T-cell 
responses. ELISPOT assay was performed at RMRI 
on 56 treated VL patients. 12 pools containing 31 
peptides were observed to be responded by majority 

of the populations of the VL treated patients. These 
31 peptides were potential for IFN-γ production.

ELISPOT assay on 56 treated VL patients from 
different endemic zones of Bihar was performed. 
During analysis, all the pools were compared to get 
the most potential peptides. One way analysis of 
variance (ANOVA) revealed that out of 40 pools, 
12 pools were potentially responded by majority of 
the treated VL patients. Amongst these 12 pools, 31 
peptides were found to be responded by majority of 
the VL treated patients and were found potential 
for IFN-γ production. 

bioiNforMatics

comparative molecular modelling of various 
important proteins of different Leishmania 
strains and ligand-protein interaction study of 
different anti-leishmanial drugs

The structure of various proteins of diverse strains 
of Leishmania have been modelled and compared. 
Glyceraldehyde-3-phosphate dehydrogenase 
(GAPDH), a major glycolytic enzyme found 
in other pathogenic protozoan, was targeted. 
GAPDH gene of Ldv (AG83 strain) was amplified, 
sequenced, and modelled on the basis of crystal 
structure of Leishmania mexicana. The model of 

Fig. 16: Subcellular localization of TryS and TryR: Stationary 
phase promastigote L. donovani 10s cells were treated with in 
creasing concentration of digitonin as indicated at the top. 
Supernatant and pellet of each sample were subjected to Western 
blot analysis using anti Trys (1:3000), anti TryR (1:4000), anti 
eTXN (1:4000), anti IscS (1:2000). cTXN and IscS served as a 
cytosolic and mitochondrial marker respectively

Fig. 17: Determination expression level of TryS in two 
developmental phase of L. donovani. (A) western blot of 30 μgTryS 
total protein from exponential phase (EP) and stationary phase 
(SP), and image were analyzed densitometrically. (B) Increasing 
quantities of recombinant LdTryS were used as standard and 
further analyzed densitometrically. C Semiquantitative RT-PCR 
analysis of TryS transcript in exponential and stationary phase 
promastigotes. Ethidium bromide-stained PCR product were 
photographed and the image were analyzed densitometrycally. 
An alpha-tubulin PCR was conducted to show uniform expression 
of a housekeeping gene in both stage of paromastigotes.
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the Ldv GAPDH exhibited NAD-binding domain 
with Rossmann folding. Virtual screening of 
different compounds with the modelled structures 
of GAPDH of Leishmania strains revealed diverse 
binding affinities. Comparison of binding affinities 
(based on different programs) of compounds 
confirmed the potentiality of discovery studio to 
predict the most hit compounds like vetrazine, and 
benzyl carbazate against GAPDH of Leishmania 
strains. It was predicted that patients suffering from 
both VL and cardiac disorders (atrial fibrillation) 
may be benefitted if they are treated with warfarin 
in conjunction with first-line antileishmanial 
therapies such as miltefosine and AmBisome. 

Analogues of serine, glycine, PLP were screened 
to find out competitive inhibitors with high 
binding affinity and without intrinsic property. 
Except antileishmanial drugs like posaconazole 
and miltefosine, analogues of compounds like 
pemetrexed, entacapone also exhibited higher 
affinity towards this enzyme that needs in-vitro 
testing. 

lMDb: leishmanial Metabolome Database

The database has been constructed using PhP, CSS, 
javascript as front end and MySQL as backend. 
Dynamic search forms have been developed to 
enable search by different categories like disease 
associated metabolites, pathway and functional 
aspects. For experimental data, the culture of  
L. donovani Ag83 strains in RPMI1640 was used 
to find out different metabolites of promastigotes 
through MALDI-TOF and LC-MS. Parasite 
culture without any drug and culture treated with 
antileishmanial drug, miltefosine and amphotericin 
were analyzed by LC-MS and MALDI-TOF. 
Different metabolites peaks were observed in 
miltefosine and amphotericin B treated culture 
sample. Due to different fragmentation pattern 
present in miltefosine-treated sample, different 
modifications (molecular weight) were seen in 
metabolites peaks. The proposed fragmentation 
pattern of the protonated ion (H+ ion) of miltefosine 
was depicted in the ion at m/z 184 in the spectrum 
of miltefosine corresponds with the loss of the C16-
alkyl chain. 

Further, cleavage of the trimethyl amine from this 
precursor fragment ion resulted in the product ion 

at m/z 124.8. These compounds were mixed and 
tried to find single metabolites by using HPLC 
columns. Other associated literatures are being 
searched for different metabolites for incorporation 
in the database. 

Vector bioloGy aND coNtrol

exploring breeding site and risk assessment of 
P. argentipes (Diptera: Psychodidae) the vector 
of indian Kala-azar by Gis, geo-statistics and 
remote sensing techniques in the endemic region 
of Kala-azar in bihar

A total of 2,847 sand flies were collected from the 
indoor resting places from 516 households. Apart 
from this, out of 474 soil samples, collected from 
7 kala-azar endemic PHCs of Muzaffarpur district, 
immature stages (larvae) of sandfly were found in 
15 samples. Based on kala-azar incidence during 
the period of 2006 – 2011, spatial statistical analysis 
was performed to calculate the distribution of kala-
azar incidence in study villages. 

The geographic distribution pattern of sand flies 
(during period of August 2011 to September 
-2012) was analyzed on GIS platform. Spatial auto 
correlation analysis of kala-cases incidences among 
the villages of Muzaffarpur district showed clustered 
patterns; while in 2010, random distribution was 
observed, and again in 2011, clustered distribution 
was found. Micro-climatic (e.g. relative humidity, 
room temperature) and micro-environmental 
(e.g., soil pH, soil temperature and soil moisture) 
characteristics have been analyzed through GIS 
platform. 

Soil adjusted vegetation index (SAVI) and land 
use and land cover (LU/LC) map of the study 
area were generated from Landsat5 TM satellite 
data (Fig. 18). Descriptive statistic of SAVI and 
LULC, conducted for each sample site of the study 
PHCs, revealed SAVI values ranged from -0.32 to 
0.52. In the selected sample sites maximum SAVI 
value (0.50) and minimum SAVI value (-0.31) 
were recorded from Katra and Sahebganj PHCs 
respectively. 

Out of ten land use/land cover classes considered, 
analysis of LULC characteristics demonstrated that 
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a majority of the area was covered by agricultural 
fallow and crop land, urban and built up land, river/
surface water body in all the sample sites. However, 
area covered by marshy land and sand was very 
less. To identify the peri-domestic environmental 
factors on remote sensing platform, a total of 366 
high resolution tiles of satellite data from Google-
earth on 1:1217 scales were captured and geo-
referenced.

Fig. 18: Soil adjusted vegetation index map of Muzaffarpur 
district

appraisal of microclimatic determinants of 
proliferation of the disease visceral leishmaniasis 
(Kala-azar) in bihar (india) using remote sensing 
& Gis

To define the role of environmental and 
microclimatic factors favouring sandflygenic 
condition, Remote Sensing & GIS technology were 

applied as prognostic modelling using spatial and 
statistical analysis to lead decision support system 
for Kala-azar elimination programme.

The study investigation revealed that the distribution 
pattern of P. argentipes in Muzaffarpur district is 
similar to the Vaishali district throughout the year. 
Maximum number of P. argentipes was collected 
in September, while the minimum number was 
sampled in December. The highest kala-azar 
incidences were observed during 1990 to 1993 
in Muzaffarpur district. Spatio-temporal analysis 
of kala-azar affected villages in Vaishali district 
showed that villages are not distributed uniformly 
in the study area, but are strongly clustered. Map 
showed that the disease occurred everywhere in the 
district, mostly in villages in the eastern and north-
western part of the district. In the Muzaffarpur 
district, higher incidence rates were observed 
in the western and southern regions and in some 
tracts in the north-eastern regions. The result of 
geostatistical analysis regarding hotspot and cold 
spot analysis of spatial pattern and distribution of 
kala-azar showed significant findings in Vaishali 
and Muzaffarpur district.

In Vaishali district, mean and maximum NDVI 
values were strongly correlated with the seasonal 
abundance of P. argentipes (R2 = 0.603 and R2 = 
0.546, respectively) (Fig.19 a & b). In Muzaffarpur 
district, the result showed the positive and a strong 

Fig. 19: (A) Hotspot zone of Vaishali district during the period from 2007-2011. (B) Hotspot zone of Muzaffarpur district during the 
period from 2007-2011.
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relationship between the minimum NDVI and P. 
argentipes density (R2 =0.54, P<0.05). Pearson 
correlation coefficient test showed that there is a 
significant positive relationship with minimum 
and maximum WI value with the sand fly density 
(r = 0.70 and r = 0.65 respectively). A simple 
correlation was established between vector density 
and minimum, maximum and mean LST values 
in Vaishali district, and results showed that there 
is a very strong and positive relationship between 
minimum and mean LST values, e.g., r = 0.68 and r 
= 0.59 respectively. In Muzaffarpur district, a very 
strong relationship was found between P. argentipes 
density with the minimum and mean LST values, 
e.g., r = 0.76 and r = 0.69 respectively. A model 
has been delineated to examine relation with the 
environmental factors and vector distribution in a 
kala-azar endemic region in Bihar, India (Table 3). 

Efficacy of indoor synthetic pyrethroids spraying 
on sandfly population in Bihar

Persistence of different concentration of 
Deltamethrin i.e K-othrine 2.5WP of ‘Bayers Crop 
Science Ltd, Mumbai’ (25mg/m2, 20mg/m2 and 
10mg/m2) and DDT (1g/m2) on different walls/
frames (mud, brick with mud, pucca, tin, wooden) 
was conducted by cone bio-assay in marked 12 m 
area in different corners using 2-days old lab. bred 
and wild caught fed female P. argentipes. Plastered 
pucca and wooden wall was found suitable to sustain 
both insecticides for longer period in comparison 
to others. The effectiveness of Deltamethrin was 
found up to 2 months with optimal effective dose 
of 20mg/m2 (Fig.20). 

Based on the sustainability result, phase-II study was 
conducted in test village (Raibagh of Patna district 

and Rukhai of Nalanda district) and control village 
having mixed type of walls (Mud, brick with mud/
cement and pucca). Deltamethrin (20mg/m2) was 
sprayed in 20 dwellings of Raibagh and 39 dwellings 
of Rukhai. Pre and post density of sand flies was 
measured with overnight collection through CDC 
light trap in sprayed (test) and unsprayed (Control) 
dwellings. The reduction in sand flies density was 
found near the basal level during one month time, 
however, density of P. argentipes was found at 
zero level whereas in control village it was found 
19 per trap/night. But after two months, resurgence 
of P. argentipes in test villages observed was 3.5 
per trap/night in comparison to 22 per trap/night in 
control village (Fig.21). 

replacement of insecticides to control visceral 
leishmaniasis: Multi-centric/multi-countries 
study

Under this study, four villages were identified 
based on kala-azar incidence. Each village was 
comprised of approx. 300 households (HHs) which 
were further divided into 6 clusters of 50 HHs and 
from each cluster 5 HHs were randomly selected 
by simple random sampling and the identified HHs 
were assigned a code. 

The relative density of sandflies was estimated for 
each identified HHs and based on sandfly density, 
all the 24 clusters were further segregated into three 
categories low, moderate and high density with 8 
clusters in each category. Three type of interventions 
namely IWFPL (Indoor Walls and floor plastering 
with Lime), IDWL (Indoor Durable Wall Limning) 
and ITN was carried out in 24 clusters. Indoor house 
walls and floors were plastered with lime including 
treatment of outdoor breeding places with lime 

Predictor Variables standard error (βs) t-statistic p-value
Intercept 6.283 -1.746 0.006
Minimum SAVI 1.986 0.175 2.02 0.050

Mean SAVI 3.284 0.228 2.636 0.015
Mean LST 0.198 0.251 1.965 0.013
Minimum WI 0.052 0.423 4.282 0.000
Maximum WI 0.041 0.301 2.825 0.010

table 3: Sandfly prediction based on environmental variables derived from remote sensing technology
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and bleaching powder to inhibit sandfly breeding. 
Durable residual wall lining (IDWL) containing 
deltamethrin were installed to kill immature stages 
as well as adult sand flies. A total of 300 new bed 
nets were distributed after impregnated with KO 
TAB 123 and the Existing bed nets were also 
impregnated with KO TAB 123.

The 1st follow up density of sand fly was measured 
after one month of intervention from all the 24 
clusters. For each intervention, Bio assay test was 
conducted as per WHO Guideline. For each bed net, 
5 tests were conducted and for IWFPL and IDWL, 
4 tests were conducted on 4 walls of a room. All 
the study data entered in database using Epi. Info 
software. The study is in progress to understand 
acceptability status at the households level. 

epidemiology of anophthalmia /Microphthalmia 
in children aged 0-5 years in selected district of 
bihar

All the 32 reported cases of anophthalmia and or 
microphthalmia from different districts of Bihar viz. 
Bohpur, Buxar, Rohtas and Patna were investigated 

through visit at their home and the study related 
information were collected using the developed 
questionnaire. The eye abnormalities observed 
were as given in the table. 

Virology laboratory 

The newly established virology laboratory started 
working on different viruses prevailing in Bihar 
region viz. Rotavirus, Coronavirus, Picobirnavirus 
and Astrovirus, Japneese encephalitis (AES), 
Rubella, Cytomegalo virus, HSV-1, HSV-2 
Dengue, Chikungunya and epidemic viral arthritis. 

During outbreak of diarrhoea in different districts of 
Bihar, stool samples were collected from different 
hospitals like NMCH, PMCH, and Child Care 
Centres (CCC). These samples were investigated 
for the presence of various viruses responsible for 
diarrhea. Out of 287, 71 samples were found to be 
positive for Rotavirus by latex agglutination test 
and electrophoresis and 24 samples were found 
positive for picobirnavirus. Positive samples are 
being further processed for PCR.

For AES (Acute encephalitis syndrome) diagnosis, 
57 blood and 27 CSF were collected from 
Muzaffarpur of Bihar. All tested samples were 
found negative for JEV and enteroviruses. Out of 
21 samples, collected from different districts of 
Bihar, 3 were found positive for JEV. For diagnosis 
of influenza A and B viruses, 54 samples of Throat/
nasal swab were investigated by Rapid Diagnostic 
Kit Method. All samples were found negative. The 
samples were also tested for Swine flu by real time 
RT-PCR but none of them were found positive. 

Fig.20: Sustainability status of Deltamethrin and DDTon different 
walls during two months time

Fig.21: Pre and post density of sandflies with spray of 
Deltamethrin (K-othrine)2.5WP @ 20mg/m2

eye abnormality Number
Bilateral Anophthalimia 17
Bilateral Microphthalmia 5
Anophthalimia ( R ) Microphthalimia ( L ) 2
Anophthalimia ( L ) Microphthalimia ( R ) 2
Microphthalimia ( R ) Visionless (L) 1
Microphthalimia ( L ) Normal ( R ) 3
Nystagmus 1
Microphthalimia ( R ) Normal ( L ) 1
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Total 53 serum samples, collected from different 
districts of Bihar, were subjected to ELISA test 
(ELISA IgG, IgM) for presence of Rubella, 
Cytomegalovirus and HSV-1, HSV-2 virus. Out 
of which, 6 were found positive for Toxo IgG 
and 8 were found positive for Toxo IgM, 38 were 
found positive for Rubella IgG and 2 were found 
IgM positive.

Total 52 samples were found positive for CMV 
IgG and 4 were positive for IgM. 34 samples were 
recorded positive for HSV-1 IgG and 28 samples 
were IgM positive. 19 samples were positive for 
HSV-2 IgG and 31 samples were IgM positive. In 
the months of October and November 2012, out of 
98 serum samples investigated, 21 were found NS1 
Ag positive with rapid visual test for detection of 
dengue NS1 Ag and differential detection of IgM & 
IgG antibodies. The team visited Bhagalpur district 
to investigate febrile illness and joint pain epidemic 
and the collected serum samples were tested for 
detection of Chikungunya and dengue viruses, but 
none were found positive (Table 4). 

NatioNal iNstitute of 
ViroloGy, PuNe
operationalization of the bsl4 laboratory

Asia’s first Microbial Containment Facility 
(Biosafety Level-4 Laboratory) at National Institute 

of Virology, Pune was inaugurated by Hon’ble Shri 
Ghulam Nabi Azad, Union Minister of Health & 
Family Welfare, Government of India on 28th 
December, 2012.The Indian Council of Medical 
Research had set up the High Powered Committee 
to validate the BSL-4 facility at Microbial 
Containment Complex, Pune. The committee 
members and technical members visited the 
facility, witnessed different operational procedures 
of BSL-4 as well as the supporting BSL-3 and 
BSL-2 laboratories.They certified the laboratory as 
at par with international standards of the highest 
biosafety level practices.

cremian-congo haemorrhagic fever virus 
(cchfV)

During the year cases of CCHFV were recorded 
which was responsible for death of a medical 
professional in Gujarat state. Phylogenetic studies 
confirmed that the same viral strain is circulating 
in Gujarat state, India and responsible for causing 
deadly disease in these three years 5(2010-2012). 
This sends an alert to the public health department 
of the state for careful monitoring of suspected 
hemorrhagic fever cases for early detection of 
CCHFV and ticks control in this area to deal with 
CCHFV. It is required for medical professionals 
to take extreme care and biosafety measures while 
treating patient suspected of haemorrhagic fever. 

Disease/ Virus sample N test result
AES/JE Blood+CSF

(Muzaffarpur)
57 ELISA, PCR All Negative

AES/JE Blood+CSF
(other districts)

 21 ELISA 3

Influenza A & B Throat/ Nasal Swab 54 Rapid Kit All Negative
Diarrhoea (Rotavirus) Stool 287 ELISA+ Electrophoresis 71

Swine flue Throat Swab 1 RT-PCR All Negative
Enterovirus Blood and CSF 9 each PCR All Negative

Dengue Serum 98 Rapid visual test 21
Chikungunya Serum 21 Rapid visual test All Negative
Toxoplasma Serum 53 Elisa IgG, IgM 6, 8

Rubella Serum 53 Elisa IgG, IgM 38, 2
CMV(Cytomegalavirus) Serum 53 Elisa IgG, IgM 52, 4

HSV-1 Serum 53 Elisa IgG, IgM 34, 28
HSV-2 Serum 53 Elisa IgG, IgM 19, 31

table 4: Details of samples collected and tested
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Two novel viruses were isolated from Rousettus 
leschenaultii species of bats collected from caves 
near Mahabaleshwar, Maharashtra State, India 
and both the isolates were identified as a member 
of the family Bunyaviridae, genus Phlebovirus. 
A real-time RT-PCR assay was developed for 
Thottapalayam virus which is the only confirmed 
Hantaan virus isolated from Suncus murinus. The 
assay is sensitive enough to detect this virus from 
field specimen. Laboratory diagnostic services 
were provided nationwide.

serological and molecular diagnostic facility for 
Kyasanur forest Disease virus 

In November 2012, death of twelve monkeys 
(Macaca  radiata and Presbytis entellus) was  
reported from Bandipura National Park, 
Chamarajanagar district, Karnataka State. Typical 
KFD like clinical symptoms were also noticed from 
six human males of age group 20-55 years old, 
who were involved in handling and incineration of 
those sick monkeys. These handlers were admitted 
in Taluka hospital Gundulpet. Later on few more 
suspected samples of human cases, monkey 
specimens and tick pools were received from 
Chamarajanagar area and adjoining border areas 
of Tamil Nadu for screening of KFDV. Monkey 
autopsy specimens (brain, liver, lung, heart and 
kidney) and suspected human serum samples and 
tick pools were processed in BSL-3 laboratory. The 
nested RT-PCR and TaqMan based RT-PCR assays 
confirmed suspected human samples positive for 
KFDV.

Four monkey samples were found positive for 
KFDV. Similarly, tick pools from this area were 
found positive. Monkey and human KFDV 
sequences showed 96% similarity with KFD 
prototype strain. There was no nucleotide diversity 
noticed in comparison with the earlier study. The 
very interesting finding was positivity of monkey 
specimen from Nilgiri area, which is border area of 
Tamil Nadu State and adjacent to Karnataka State. 

Influenza disease burden in rural communities 
in india

The respiratory specimens were collected from 
servere acute respiratory infection (SARI) at 
Vadu for identification of influenza. A total of 
1243 samples were collected and subjected to real 

time RT PCR detection of influenza of which 150 
(12%) –A( H1N1)pdm09, 31 (2.5%),-A(H3N2) 
and 107 (8.6 %) - influenza B samples were found 
to be positive. Representative RT positive samples 
were processed for influenza virus isolation in 
MDCK Cell line and 80 samples yielded influenza 
virus isolates: 51A(H1N1)pdm09 , 21 influenza 
type B with lineage subtype as Yamagata and 8 
A(H3N2).Analysis was carried out to determine 
the burden of influenza associated hospitalizations 
and seasonality of influenza activity during and 
three years following the 2009 pandemic in a rural 
community in India. Overall annual influenza 
associated hospitalization rate (all ages) was 35.8 
per 10,000 population with the highest burden at 
younger ages (43.7 and 41.7 for 5-14y and 15-29y 
age groups respectively). The influenza associated 
annual hospitalization rate (all ages) was 46.8 per 
10,000 during the pandemic year and 40.5, 29.3 and 
43.2 per 10,000 in the three years post-pandemic. 
Influenza B accounted for a substantial 38% of the 
total influenza hospitalization burden. The study 
quantifies the high burden of influenza associated 
hospitalization in rural India. It highlights the 
need to strengthen virological surveillance with 
epidemiological information for high level of 
preparedness for early identification and control of 
influenza epidemics and pandemics.

Multisite epidemiological and virological 
monitoring of human influenza, Surveillance 
Network in india, Phase ii

The NIV is both regional and referral centres 
for influenza. Its Regional Centre carries out 
surveillance in and around Pune and the Referral 
center has the responsibility to reconfirm isolates 
received from regional labs, genetic analysis, drug 
susceptibility testing, and contribution of virus 
strains and contribute the data to global network. 
Referral centre also conducts quality control of 
regional labs and strengthening of labs through 
training and technical support.

actiVities of the reGioNal ceNtre

surveillance in Pune

The ILI surveillance was carried out among patients 
attending the various Pune Municipal Corporation 
(PMC) general outpatient (OPD) clinics. During 
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the period 806 patients were identified and their 
respiratory samples were collected and samples 
were subjected to real time RT PCR for detection 
of influenza and 9.34% tested positive. Of these 35 
(4.34%) were pandemic H1N1, 19 (2.4%) A/H3N2 
and 21 (2.6 %) influenza B.

Influenza virus isolation

RT PCR positive samples (n=54) were processed 
for influenza virus isolation in MDCK Cell line 
and 27 samples yielded influenza virus isolates: 
14A(H1N1)pdm09 , 13 influenza type B with 
lineage subtyping as 10 type B Victoria and 3 type 
B Yamagata.

activities of referral centre 

The NIV as referral centre carries out reconfirmation 
and genetic analysis for isolates received from 
other regional labs. The referral centre also 
contributes strains to WHO collaborating centre 
and surveillance data to GISN.

Reconfirmation of isolates

The NIV received isolates & clinical samples 
from all regional labs. Isolates were subjected to 
reconfirmation by real time PCR and representatives 
were re-isolated in MDCK cell line. The Clinical 
samples (positive+ negative) received for real time 
quality control check all were tested by real time 
PCR. 

Genetic analysis and drug susceptibility

Reconfirmed isolates were further genetically 
characterized, HA1 gene was sequenced and 
phylogenetic relation with respect to recommended 
vaccine strains for the year 2009- 2010 was 
determined for influenza A(H1N1), A(H3N2) 
and type B isolates. Amantadine susceptibility of 
H3N2 viruses were studied for molecular markers 
by M2 gene sequencing. For Neuraminidase drug 
susceptibility NA gene were sequenced. 

a (h1N1)pdm 09: HA1 gene sequencing of 
79 isolates; 40 of 2012 & 39 of 2013, from 
various centres (Pune-54, Lucknow-3, Kerala-7, 
Jaipur-4, Gujrat-1, Srinagar-2, Nagpur-3 & 
Kolkata-5) was done. Influenza A(H1N1)pdm09 
isolates were similar to A/California/07/2009 

(2012-2013vaccine component) and clustered 
with globally prevalent strains (Fig. 1) All were 
sensitive to Oseltamivir. 

A (H3N2): HA gene analysis of 18 isolates (6 of 
2011, 7 of 2012 & 5 of 2013) (Pune- 6, Kerala-6 
& Chennai-6) was done. 12 were similar to A/
Victoria/361/2011 (2012-13vaccine component) 
and 6 strains (2012) from Chennai were similar to 
A/Perth/16/2009 ( 2010-2012 vaccine components 
(Fig 2). All H3 strains were resistant to adamantine 
and sensitive to Oseltamivir.

type b: Fifty one type B isolates (49 of 
2012, 2 of 2013) from Pune (32), Kolkata(5), 
Lucknow(4), Dibrugarh(3), Vellore(3), Kerala(2), 
Nagpur(1),Delhi(1) were analyzed for HA1 gene 
by sequencing. Phylogenetic analysis showed that 
17 isolates 2012-15, 2013-2) clustered with vaccine 
component B/Wisconsin/01/2010(2012-13 type 
B vaccine components). The remaining isolates 
clustered with Brisbane/60/2008 (2009-2012 
vaccine components) (Fig. 3). All type B strains 
were sensitive to Oseltamivir.

Quality control for regional labs & participation 
of referral lab in external Qa/Qc

For Regional Labs 

For capacity building of regional centers, for 
diagnosis of pandemic A (H1N1) a panel of 5 
coded samples (including seasonal strains as well 
as pandemic H1N1 strains) was sent to regional 
labs. All labs tested these samples by real time PCR 
as well as virus isolation. 

For Referral Labs

The Referral Centre took part in the WHO 
External Quality Assurance Panel (EQAP) testing 
program. Panel contained 10 coded lyophilized 
RNA and deactivated influenza viruses which 
were reconstituted and subjected to conventional 
and real time RT-PCR assays. Panel 11 was also 
received; this consists of 10 vials of dried gamma-
ray inactivated viruses. These samples were tested 
for influenza A (H3), Influenza A (H5), influenza 
A (H1N1) 2009 and influenza B. NIV results were 
concordant.
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Fig 2: Phylogenetic Analysis of HA gene of A (H3)

Vaccine component: 2009-2010, 2010-2012, 2012-2013, 2011 A/H3 
isolates, 2013 A/H3 isolates

Vaccine component 2009-12 Vaccine component 2012-13  
2012 isolates, 2013 isolates

Fig. 3: Phylogenetic Analysis of HA gene of Type B

Vaccine component:2009-2013 ,2013 isolates , 2012 isolates , * re-
ferred , ** iDbi, Globally circulating strain

Fig 1: Phylogenetic Analysis of HA gene of A (H1N1) pdm09

Development of Japanese encephalitis virus 
vaccine

A candidate JEV vaccine strain was transferred to 
Bharat Biotech India Ltd (BBIL). The formalin-
inactivated Vero cell vaccine lots were prepared at 

BBIL. Phase II/III study concluded that inactivated 
Japanese encephalitis vaccine is safe, well tolerated 
and immunogenic in healthy volunteers after one 
or two doses of vaccination and received the Drug 
Controller General of India (DCGI) approval for 
marketing clearance. 

immunogenetic studies on dengue patients from 
Maharashtra

HLA-C typing was performed in 111 subjects 
who had a history of hospitalization for dengue 
(DEN) (82 DF cases and 29 DHF cases) and 
106 healthy controls (HCs), who had no history 
of hospitalization for dengue using PCR based 
methods. The frequency of HLA-Cw*07 allele was 
significantly higher in DEN cases as compared to 
HCs [P = 0.0120, Pc = 0.168, OR with 95% CI 
2.00 (1.12-3.55)]. A trend towards lower frequency 
of HLA-Cw*03 was observed in DEN cases as 
compared to HCs. The frequency of other alleles 
was not different between DEN cases and HCs. 
When the DEN cases were categorized in to DF 
and DHF and compared with HCs, the frequency 
of HLA-Cw*07 was significantly higher in both DF 
and DHF cases (P<0.05). Though the frequency of 
HLA-Cw*07 was higher in DHF cases compared to 
DF cases, it was not significant (P>0.05). A trend 
towards higher frequency of HLA-Cw*15 was 
observed in DHF cases as compared to DF cases, 
though the difference was not significant.
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The results suggest that rs1799964 ‘C/C’ genotype 
is associated with increased risk of symptomatic 
dengue and particularly DHF. The study also 
indicates an association of rs1800630 ‘T’ allele 
and ‘T/T’ genotype with symptomatic dengue 
requiring hospitalization. The findings further 
indicate that OAS1-OAS3-OAS2 haplotypes are 
associated with differential susceptibility to clinical 
outcomes of dengue infection. The rs2287886 
G/G genotype of CD209 gene is associated with 
development of dengue requiring hospitalization 
while A/A genotype of rs735239 is associated with 
thrombocytopenia in dengue cases.

Development of a diagnostic kit for Group b 
rotavirus

Rotavirus B (RVB) can cause sporadic as well 
as epidemic diarrhea. However, there is no 
commercially available diagnostic kit for rapid 
detection (antigen and antibody) of RVB infection. 
RVBs have not been adapted to cell culture. This 
has caused limitations in studying virological, 
serological and immunological features of RVB 
infections. Purified recombinant RVB VP6 protein 
that was expressed in baculovirus expression system 
was utilized for generation of hyperimmune sera in 
rabbits and guinea pigs from which capture antibody 
and specific immunoconjugates were prepared. 
An in-house ELISA protocol was standardized to 
detect anti-RVB IgM and IgG antibody in human 
serum samples. Serum samples collected from 
gastroenteritis patients whose stools were found 
positive for RVB RNA by RT-PCR were used as 
positive control and a panel of sera collected from 
healthy donors with the absence of RVB RNA in 
corresponding stools was used as negative control. 
The study is continued further to detect RVB 
antibodies in sporadic and outbreak settings and 
also in general population.

Development of an egg based formulation for 
treatment of rotaviral diarrhea

Rotavirus A (RVA), a major etiological agent of 
diarrhea, is responsible for significant morbidity, 
mortality (6,10,000) and economic loss (>$1 
billion), worldwide. In India, rotavirus accounts for 
122,000 to 153,000 deaths. The expenditure incurred 
in treatment of rotavirus diarrhoea is ` 2 to 3.4 
billion. Efficacy and cost effectiveness of currently 

available rotavirus vaccines, Rotarix (monovalent) 
and Rota Teq (pentavalent) are yet to be resolved 
in developing countries. Passive immunization and 
therapeutic approaches remain alternative choice 
to reduce the disease burden. The objective of the 
study was to develop a hyperimmune egg antibody 
(IgY) formulation against rotavirus diarrhea for 
prophylactic and therapeutic use in children. An 
MOU was signed between the authorities of NIV, 
Pune and Venky’s (India) Ltd., Pune. To avoid cross 
contamination with avian pathogens a separate 
facility for propagation of human rotaviruses was 
established in Venky’s (India) Ltd, Pune. The 
required cell line certified to be mycoplasma free 
has been procured.

association of hla-Drb1*11 allele and the 
emergence of Drb1*15/DQb1*06 & Drb1*10/
DQb1*05

Association of HLA-DRB1*11 allele and the 
emergence of DRB1*15/DQB1*06 & DRB1*10/
DQB1*05 as susceptible haplotypes towards 
HEV infection is being reported for the first time. 
Positive correlation of CD11c with HEV viral load 
suggested that increased frequencies of the same 
might be associated with HEV replication. 

Development of candidate vaccine for hepatitis 
e and combination vaccine for hepatitis b and 
e viruses 

The NIV has developed vaccine candidates for 
hepatitis E based on HEV genotype 1 partial capsid 
protein harboring neutralizing epitope/s (NE). 
The previous studies have shown that liposome 
encapsulated NE protein and NE DNA+ protein 
were completely protective against HEV infection 
when tested in Rhesus monkeys. However, 
genotype 4 NE was found to be significantly less 
immunogenic as compared to type 1NE. To increase 
immunogenicity of type 4 NE it was extended on 
both N-terminal and C-terminal ends and tested in 
mice with different adjuvants. Among the various 
extended constructs of T4NE, 5F-7R region was 
found to be most immunogenic with Al (OH)3 
and with Cad B adjuvants in Swiss albino and in 
Balb/c mice. This region needs further evaluation 
as vaccine candidate for HEV.



Annual Report
2012-201360

IndIan CounCIl of MedICal ReseaRCh

ceNtre for research iN 
MeDical eNtoMoloGy, 
MaDurai
lyMPhatic filariasis 
To assess the operational feasibility of integrated 
vector control (IVC) at community level, to 
augment the effectiveness of annual mass drug 
administration (MDAs) for the suppression of LF on 
a large scale and to determine the cost effectiveness 
of the intervention strategies, a study in 36 endemic 
villages was carried out. Vector control was 
implemented in 24 villages segregated in to two 
arms. One arm containing 12 villages received 
MDA along with EPS as vector control agent; the 
other arm received MDA along with EPS, pyrethroid 
impregnated curtains (PIC) and larvivorous fishes 
as vector control agents. Implementation of vector 
control activities were carried out by the village 
community members. Parasitological evaluation 
was carried out by screening microfilaraemia and 
antigenaemia in the community. Prior to MDA 
the MFP rate was 1.47% in MDA alone, 1.36 in 
MDA+EPS and 0.69 in MDA+EPS+PIC (P < 0.05) 
treatment arms. Reductions of Mf prevalence were 
ranged from 61 to 76% in the three arm based on the 
pre intervention (Table 1). The significant different 
was observed between the pre and post intervention 
– II (P < 0.0005). Antigenaemia survey was carried 
out in children of age 2-10 years by immune-
chromatographic (ICT) test kit. The antigenaemia 
prevalence in the 3 arms were 10.50%, 8.58% and 
5.39% respectively in MDA alone, MDA+EPS and 
MDA+EPS+PIC treatment arms. Overall Ag rate 
was 8.27% in three arms, while reductions were 
32% and 42% in MDA+EPS and MDA+EPS+PIC, 
respectively. The mean Ag rate was lowest (6.88%) 

in both VC arms than MDA alone (10.5%) arm. 
Entomological evaluation revealed the overall per 
man hour density of female Cx. quinquefasciatus 
as 11.61, 5.99 and 4.38 in MDA alone, MDA+EPS 
and MDA+EPS+PIC arm villages, respectively. 
Overall PMH declined by 13%, 54% and 75% 
in three strategy arms respectively. Significant 
difference was recorded in pre and post intervention 
– III of both VC arms. The range of infection rate 
was 0.19 to 0.45 in the three strategy arms (Fig. 1). 
The infectivity rate was 0.03%in MDA alone arm 
whereas it was found to be nil in MDA+EPS and 
MDA+EPS+PIC arm villages, respectively.

Fig. 1: Impact of vector control on transmission intensity index 
in three strategy arms

National network for genotyping of human filarial 
parasite, Wuchereria bancrofti from different 
endemic areas was carried out following standard 
procedures. Genomic DNA was isolated from 
a pool of 100 microfilariae picked up from the 
stained slides. The Internally Transcribed Spacer- 
Full Length (ITS-FL) gene and Abundant Larval 
Transcript-2 (ALT-2) gene were amplified using 
gene specific primers. The PCR products were 
ligated into TOPO sequencing vector and cloned 
into E. coli cells. Plasmids were extracted from 

intervention 
strategy

base line  
(february 2009)

Pre Vector control  
(february 2010)

Post Vector control - i 
(february 2011)

Post Vector control - ii 
(february 2012)

No.  
screened

Mf rate  
(%)

No. 
screened

Mf rate  
(%)

No. 
screened

Mf rate  
(%)

No. 
screened

Mf rate  
(%)

MDA alone 2853 2.70 a,x  
(2.15-3.34) 

3249 3.76 b,x  

(3.14 - 4.45)
3093 2.00 a,d,x  

 (1.55 - 2.54)
2924 1.47 c,d,x  

(1.09 - 1.97) 

MDA+EPS 2181 2.48 a,x  
 (1.88-3.19)

2187 3.66 b,x  

(2.93 - 4.45)
2146 1.91 a,c,x,z 

(1.39 - 2.55) 
2279 1.36 c,x  

(0.96 - 1.92) 

MDA+EPS+PIC 2063 2.18 a,x  

 (1.61-2.88)
2232 2.82 a,x  

(2.19 - 3.57)
2202 1.18 b,c,y,z 

(0.79 - 1.70)
2468 0.69 c,y 

(0.43 - 1.1)
a b c d Comparision between year,the values followed by the same letter do not differ significantly from each other (P > 0.05)
x y z Comparision between strategy ,the values followed by the same letter do not differ significantly from each other (P > 0.05)

table 1: Microfilaraemia prevalence in the 36 selected villages (All age groups)
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the positive clones and the presence of inserts was 
confirmed by restriction digestion with Eco RI 
enzyme (Fig.2). These plasmids will be sequenced 
further to study polymorphisms.

Fig. 2.: Confirmation of ITS-Full length inserts in TOPO vector 
restriction digestion with Eco R1

JaPaNese eNcePhalitis
JE virus activity in Cuddalore district was 
continuously monitored and species succession of 
vector mosquitoes was recorded in the study villages 
of Cuddalore district. Culex tritaeniorhynchus 
(29.29%), the primary vector of JEV, was taken 
over by Cx. gelidus (61.88%) which is vital in 
disease transmission spectrum (Fig. 3). A total of 
153 pools of vector mosquitoes were screened for 
JEV infection by ELISA and one pool was found 
positive. The JE virus activity in Thanjavur and 
Tiruvarur districts was also studied. Entomological 
survey was carried out and the dusk index was 
calculated to be 34.18. A total of 71 mosquito pools 
comprising of Cx. tritaeniorhynchus, Cx. gelidus, 
Cx. infula, Ma. uniformis, An. subpictus and  
An. peditaeniatus were screened for JE virus 
infection and one pool of Cx. tritaeniorhynchus 
mosquito was found to be positive. 

The ground information such as vector density, 
meteorological data, physico-chemical parameters 
of the breeding area were collected and submitted 

for Developing RS-GIS based model to forecast 
JE vector Abundance and Transmission risk 
in Cuddalore district. The physico-chemical 
parameters such as salinity, pH, Temperature, TDH, 
conductivity, alkalinity, hardness, fluoride, nitrate, 
nitrites, dissolved oxygen etc. were analyzed. 
JE virus infection was screened in 240 pools of 
mosquitoes including Cx. tritaeniorhynchus, Cx. 
vishnui, Cx. gelidus, Cx. fuscocephala and An. 
subpictus. Four pools of Cx. tritaeniorhynchus and 
8 pools of Cx. gelidus were found positive.

Fig. 3: Species composition of mosquitoes in Cuddalore district

A study was undertaken on the JE virus transmission 
dynamics in Tirunelveli endemic zone, Tamil 
Nadu and its implication for the occurrence of 
impending JE outbreaks in future. A total of 6193 
adult mosquitoes were collected, belonging to 23 
species of mosquitoes from four villages namely 
Magiladi, Senthimangalam, Kuthalaperi and 
Ariyanayagipuram in Tirunelveli district. Culex 
tritaeniorhynchus was the predominant species in 
all the study villages (4442 numbers). Cx. gelidus 
(689) and An. subpictus (477) were the next 
predominant species. The other JE vector species 
namely Cx. vishnui was very few in number (80). 
There was no Cx. pseudovishnui collected from the 
study villages.

All the 223 pools of mosquitoes (6193 mosquitoes) 
collected from April 2012 to Jan 2013 were tested 
for JE virus antigen by ag-capture ELISA. Seven 
pools viz. Cx. tritaeniorhynchus (1 pool), Cx. infula 
(1 pool), Cx. quinquefasciatus (1), Ma. uniformis 
(1) and An. subpictus (1 pool), An. pallidus (1 
pool), Ar. subalbatus (1) were found positive for 
JEV in ELISA. The positive pools were detected 
in all the four study villages. Seroprevalence 
studies were done in school children of age 5-10 
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in the above 4 study villages of Tirunelveli district 
during November 2011, March 2012 and October 
2012. In all the four study villages, the percentage 
of children positive for JE HI antibodies during 
October 2012 (Monsoon season) was high (59.7%, 
84.8%, 70.8% and 78.4% in Magiladi, Kuthalaperi, 
V. Ariyanayagipuram and Senthimangalam 
respectively (Table 2). One pool of Ar. subalbatus 
and 2 pools of Cx. quinquefasciatus collected 
from Bihar were tested positive for JE virus 
antigen. In Madurai district, 2 male pools of Ae. 
aegypti 1 each from Krishnapuram colony and 
Karupaiurani were found positive for DENV. 
From Dindigul district, 2 female pools of Ae. 
aegypti, 1 female pool of Ae. vittatus were found 
positive for DENV. In Nagapatinam, the two 
species namely Ae. aegytpi (1 Male), Ae. vittatus 
(1 male, 1 female) were found positive for DENV. 
In Thiruvarur, a pool of female Ae. albopictus was 
found positive for DENV. In Thanjavur, a male 
pool of Ae. aegypti was positive for DENV. The 
male mosquito pools positive for DENV indicates 
transovarial transmission of DENV in the area. In 
Dindigul, NS1 dengue antigen high positive serum 
sero-typed as Dengue – 2 by TOXO-IFA. The 
entomo-sero-virological survey was carried out in 
the affected area. Ae. aegypti was the predominant 
species among collected. In addition to that  
Ae. albopictus and Ae. vittatus were also collected. 
A total of 162 sera samples (104 from Tenkasi and 
Ambasamudram and 58 samples from Tirunelveli 
Medical College Hospital) were collected from 
suspected patients. The sera samples were screened 
simultaneously for Dengue and Chikungunya IgM 
antibodies using IgM NIV ELISA kit . Out of 162 
samples tested, 16 were positive for dengue IgM 
, 6 for Chikungunya IgM and 1 for both Dengue 
and Chikungunya IgM antibodies (co-infection). 
Mosquito samples collected from West Bengal were 
screened for viral infection by ELISA. The results 
revealed 3 pools of Cx. Tritaeniorhynchus,1 pool of 
Cx. Vishnui,1 pool of Cx. pseudo vishnui,3 pools of 
Cx. gelidus, 1 pool of Cx. Fuscocephala,2 pools of 
Ma. Uniformis,1 pool of Ma. annulifera and 1 pool 
of Cx. quinquefasciatus were found positive for 
JEV. A total of 56 seraum samples were collected 
from suspected patients. Out of 56 samples tested, 
one found positive for JE IgM, 10 equivocal for JE 

IgM and 2 found positive for dengue antibodies. 
The age group found positive ranged between 3 – 
60 years. A total of 167 pools of Aedes mosquitoes 
were screened for DENV and one pool of  
Ae. aegypti was found positive in Warangal district, 
AP. 21 pools of vector mosquitoes collected from 
Gorakhpur district, UP were screened and found 
negative for JEV.

The entomological survey conducted during the pre 
monsoon (July and August 2012) and post monsoon 
(December and January 2013) periods in the index 
villages of Thanjavur district showed a total of 3961 
mosquitoes belongs 15 species, which comes under 
6 genera had been collected during dusk hours. 
Cx. tritaeniorhynchus was the dominant mosquito 
with the PMH 85.83 and in its composition was 
78.01% followed by the average PMH 8.78 of  
Cx. gelidus (7.98%). For Anophelines, the PMH was 
13.00 with species composition of 11.81%, along 
with An. subpictus PMH was 11.19 with species 
composition of 10.17% others were PMH was 
1.81 with species composition of 1.64%. Only one 
pool of Cx. tritaeniorhynchus which was collected 
during July 2012 was found positive for JEV. 
table 2: Details of mosquito pools screened for Japanese 
encephalitis virus.

Place No. of mosquito 
pools tested

No. of pools  
positive

Thanjavur 153 1
Cuddalore 240 8
Tirunelveli 223 7

Field bio-efficacy evaluation of DRDO defender 
net against mosquitoes: base line studies 
conducted at tirukoilur and Vridhachalam, tN 
(india)

LLIN has been advocated as an efficient tool for the 
control of mosquito vectors like dengue, malaria in 
various parts of the world. Baseline data from the 
villages from Thirukoilur and Vridachalam areas 
were collected and the villages were selected. The 
LLIN bed net issued by DRDO to CRME were 
distributed to the selected villages for evaluation 
against vectors of lymphatic filariasis (LF) and 
Japanese encephalitis (JE) in rural areas of 
Tirukovilur and Vridhachalam respectively. 
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DeNGue

the burden and economic cost of dengue in 
india: a study at major teaching hospitals and 
nearby ambulatory institutions

In order to estimate the economic burden of 
dengue, the various kinds of required data have 
been collected, compiled from multiple study 
components such as hospital based retrospective 
and prospective study, macro-costing and finally 
derived an expansion factor based on Madurai 
Surveillance study, Delphi panel and national 
surveillance data, needed to adjust surveillance 
data for under-reporting. The multicentre study was 
done at 10 hospitals-- two major teaching hospitals 
each from five regions i.e. North, South,East, West 
and Central India. Clinical disease presentation 
of a randomly selected sample of 1450 medical 
records of hospitalized dengue patients, between 
the years 2006 through 2011, suggest that about 
567 (39.10%) were dengue suspect and remaining 
883 (60.90%) had probable dengue on the basis 
of WHO guidelines. Preliminary results of cost 
analysis suggest an average inpatient case cost 
$245.49 based on an average 7.09 day hospital 
stay and a cost per bed-day equivalent of $29.26 
plus $38.04 for 4.4 ambulatory visits. An average 
ambulatory case cost $38.04 based on 1.6 visits to 
hospital outpatient department and 2.9 visits to other 
outpatient providers. Our estimation of expansion 
factor of 24.75, 26.45 and 53.07 at different levels 
of reporting like at district level, district to state 
and state to national level respectively which was 
derived based on average no. of dengue cases 
reported at each level from 2006-2012. This study 
will help the policy makers to understand the 
real disease burden and to formulate the effective 
public health policy towards dengue prevention 
and management.

Monitoring susceptibility status of vectors of 
various arthropod-borne viral diseases against 
different insecticides was carried out. Aedes 
aegypti exposed for 30 minutes to 5% malathion 
was 100% susceptible; 48% to 0.04% dieldrin. 
Culex tritaeniorhynchus exposed for 30 minutes to 
5% malathion, 1%fenitrothion, 0.4% dieldrin was 
100%, 10% and 49.33% susceptible respectively. 

DNA barcoding attempts were carried out targeting 
the mitochondrial Cytochrome Oxidase C subunit 

1 (mt CO1) gene region of certain mosquito 
species collected from Srivilliputhur hill ranges in 
Western Ghats region. The mosquitoes collected 
and identified conventionally were subjected 
to DNA barcoding to confirm the identity of the 
species. DNA barcoding of Anopheles theobaldi 
[Giles, 1901], Anopheles vagus [Doenitz, 1902], 
Culex mimeticus [Noe, 1899] and Culex uniformis 
[Theobald, 1905] were successfully carried out and 
the nucleotide sequencing was done (Fig. 4). 

Fig. 4: Gel picture showing the PCR amplification of 
mitochondrial Cytochrome C Oxidase subunit I gene (mtCO1) 
from the four species of mosquitoes collected in Srivilliputhur

Molecular study of chikungunya/Dengue

In order to understand the molecular epidemiology 
and virus evolution of the Indian isolate of 
Chikungunya virus [which belonged to the 
Central-East African strain] isolated during 2010 
outbreak occurred in Tirunelveli, the partial 
genomic sequence of the partial NS1 gene which 
is approximately 810 in length has been amplified 
using gene specific RT-PCR assay (Fig. 5). 

An outbreak of suspected virus aetiology was 
investigated in certain rural areas of Melur Taluk 
in Madurai district, and Ramnad district Tamil 
Nadu, during the last week of November 2012. 
Out of 75 human sera sample tested by dengue 
virus NS1 antigen, 15 (20.0%) sample were found 
positive. Eight samples [8/30] (26.7%) were found 
amplified dengue virus specific RT-PCR and were 
subsequently confirmed by nucleotide sequencing. 
Out of eight RT-PCR positive samples, 2 DENV1, 
2 DENV2, 3 DENV3 and 1 DENV4 were detected. 
Apart from the involvement of dengue viruses 
during the episode, a significant number of cases 
[12/89 (13.48%)] were also found due to CHIKV 
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by IgM ELISA in the affected areas. In addition 
to the arboviral infections, 5% of the sera (4/75) 
were reactive to Orientia tsutsugamushi by 
IgM ELISA test. Dengue virus aetiology was 
confirmed by nucleotide sequencing. The results 
were communicated to the Tamil Nadu health 
department for implementing appropriate vector 
control strategies.

In an attempt to determine the molecular subtypes 
of circulating dengue viruses in certain areas in 
Madurai during November 2012, molecular assay 
namely Nested RT-PCR was carried in human sera 
collected from the affected area In continuation 
of which, 10 human sera samples were collected 
from Melur, 5 sera samples from Usilampatti, 5 
sera samples from Sozhavanthan area and 7 sera 
samples from Ramanathapuram district were 
received for serotype determinative. All the 27 sera 
samples were subjected to DENV RT-PCR Out of 
the 27 sera samples 4 sera (14.81 %) were found 
positive for dengue virus. Further, Type Specific 
Nested PCR of the amplified products revealed that 
3 patients were infected with DENV3 and 1 with 
DENV2.

eNteroVirus research 
ceNtre, MuMbai
PolioMyelitis

surveillance

The Enterovirus Research Centre (ERC) continued 
to test clinical samples of cases of acute flaccid 
paralysis (AFP) for detection of wild poliovirus 
transmission in India and neighbouring countries. 
No wild poliovirus was isolated from the 2504 
AFP cases (4998 stool samples tested) reported 
in Maharashtra till November 2012. The Centre 
received a total of 4134 polioviruses isolated in 
India for characterization. No wild poliovirus was 
isolated from any of the 56242 AFP cases reported 
in India until November 2012.

Vaccine Derived Polioviruses (VDPV) 

254 poliovirus isolates out of the 4134 poliovirus 
isolates (all Sabin OPV strains) required detailed 
characterization by genomic sequencing. Type 2 
VDPV was isolated from one AFP case reported 
in West Bengal in February 2012. This child was 
identified as an immunodeficiency patient. Serial 
monthly samples collected from the patient isolated 
VDPV for seven months. The child stopped 
excreting VDPV thereafter. 

investigation of mucosal immunity following 
bivalent oPV and an additional dose of iPV in 
children

Under a WHO collaborative project on bivalent OPV 
or IPV the clinical trial involving 3 age groups and 
three vaccine arms (control, bOPV and IPV) was 
completed in August 2012. A total of 4871 stool 
samples were tested for poliovirus excretion. The 
preliminary analysis of the serum samples (2935) 
tested for poliovirus neutralizing antibody showed 
lowest excretion rates in children immunized with 
one dose of IPV (previously OPV). 

investigation of population immunity in high 
risk blocks of bihar and uttar Pradesh

In continuation of the polio-antibody sero surveys 
in Bihar and UP for the prevalence of polio 
immunity in children below one year of age, the 
serum samples of a total of 1250 children from 10 

Fig. 5: Gel picture showing amplification of NS1 gene for full 
length genome characterization of CHIKV isolate
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blocks in Bihar and 10 blocks in UP were tested for 
neutralizing antibodies to poliovirus type 1, 2 and 
3. The data analysis is being done.

real time reverse transcription Pcr (rt-Pcr) 
assay for detection of wild type 3 poliovirus

The Centre has developed a real time RT-PCR 
assay for wild poliovirus type 3 (WPV3). The assay 
was validated for the five genetic clusters of WPV3 
detected in India during the past 10 years. The assay 
detected WPV3 in the presence of large excess 
of Sabin 1, 2 and 3 and non-polio Enteroviruses  
(Fig. 1). The assay will be tested using WPV3 
circulating in Nigeria and Pakistan to evaluate its 
usefulness globally. 

Fig. 1: Sensitivity of WPV3 specific rRT-PCR assay.

hand foot and Mouth Disease (hfMD)

The HFMD cases have been reported annually 
during July to November. All outbreaks of HFMD 
also include cases of herpangina (HA). The HA and 
HFMD cases more investigated to know enterovirus 

cause of the two diseases. Seasonally, the HA cases 
appear some weeks before the HFMD cases. 

A total of 94 and 126 cases of HA were investigated  
in 2011 and 2012 respectively. In 2011, Coxsackie 
virus A10 (CVA10), 4 and 2 (in decreasing 
frequency) were the main isolates. CVA6, 8 and 
CVA21 were also isolated. In 2012, CVA2, 5 and 
10 were the main isolates from HA cases.

 A total of 44 and 178 cases of HFMD were reported 
in Thane in 2011 and 2012 respectively. CVA6 was 
isolated from 9 out of the 22 cases virologically 
tested in 2011 and 20 cases out of the 45 cases in 
2012. Enterovirus 71 (EV71) was isolated from 
1 case in each of the two outbreaks of HFMD  
(Table 1). CVA16 and EV71 have been known to 
cause HFMD. The data show that the HFMD and 
HA are caused by different enterovirus serotypes. 

enterovirus 71 strain as an emerging pathogen 
in india

Aseptic meningitis, encephalitis, polio-like paralysis 
and Hand Foot and Mouth Disease (HFMD) are 
caused by Enterovirus 71. Epidemics of HFMD with 
high mortality rates due to neurologic complications 
have been recorded in Taiwan, Malaysia, Singapore 
and China during the past decade. There were no 
outbreaks of HFMD in India as well as EV71 was 
not detected in AFP cases screened. Molecular 
typing of NPEV isolated from AFP cases reported 
in Mumbai since 2008 and HFMD cases in 2009-
2012 resulted in identification of at least 12 EV71 
strains (Table 2).

2011 2012
herpangina hfMD herpangina hfMD

Duration May-Oct Aug-Nov May-Oct July-Nov
No. of cases studied 94 44 126 178
eV+ cases 70 (74.5%) 22 (51%) 73 (58%) 45 (25.3%)
EV serotypes identified Total Cases=60

CVA10=26
CVA4=17
CVA2=9

Others: CVA6, 
CVA8, CVB4, 
CVA21, E12

Total Cases=10
CVA6=9
EV71=1

Total Cases=54
CVA2=28 CVA5=14

CVA10=5
Others: CVA4, 

CVA8, CVB3, CVB4

Total Cases=21
CVA6=20
EV71=1

table 1: Virological investigations of Herpangina and hand, foot and mouth disease outbreaks in Thane, Maharashtra 
(2011 and 2012).
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Phylogenetic analysis using complete VP1 
sequences (891 nt) revealed three genetic clusters 
among the 12 EV71 strains. Four isolates belonged 
to genotype D, six to C1 genotype and two isolates 
to an unassigned genetic cluster. Two isolates 
belonged to an unassigned genotype along with 
those reported from south India (Fig. 2). Genetically 
divergent EV71 strains were detected in India in 
recent years indicating widespread circulation. The 
results provide an early warning of emergence of 
Enterovirus 71 in India. The Genotype D has been 
accepted internationally in the classification of 
EV71 strains. 

Host virus interaction and significance of 
apoptosis in infections by viruses causing hand-
foot and-Mouth disease 

Coxsackievirus A16 (CVA16) and Enterovirus 71 
(EV71) are the major etiological agents of HFMD. 
CVA16 and CVA6 are the major pathogens of 
HFMD in India. Although genetically close to 
each other EV71 leads to severe fatal neurological 
complications but not CVA16 and CVA6. Mostly 
these viruses cause asymptomatic infection with 
blisters on hand, foot and mouth and do not  
cause AFP. 

The host pathogen interaction of EV71, CVA16, 
CVA6 was studied and compared that with the 
EV71 prototype strain. The mechanism of cell 
tropism, inflammation and apoptosis by the above 
viruses were studied by infecting human neuronal 
and muscle cell lines and quantifying viral RNA 
and protein expressions by viral titration, flow 
cytometry, real time PCR and confocal microscopy. 
The result indicates that EV71, CVA6 and CVA16 
grow equally well in human muscle cells. CVA6 
does not grow in neuronal cells (Fig 3). CVA16 
shows delayed growth in neuronal cells where as 
EV71 grows well in neuronal cells.

In vitro cellular response to type 3 polioviruses

Since minimum number of back mutations are 
required to regain neurovirulence in Sabin 3 vaccine 
strain, poliovirus isolates containing different 
combinations of neurovirulence/attenuation 
sites were chosen and tested these isolates for 

S No. Case_ID Age/Sex Disease Onset date Remarks 
1 E08-179 31/M AFP 14-01-2008 No residual weakness
2 E08-5327 37/F AFP 07-11-2008 Lived in Azamgarh, UP
3 E10-4243 66/F AFP 03-08-2010 Resident of Kanpur, UP
4 E11-0913 30/F AFP 26-02-2011 Resident of Mumbai
5 E11-2209 40/F AFP 25-04-2011 Lived in Jaunpur, UP
6 E11-4998 73/F AFP 09-08-2011 Resident of Mumbai
7 E11-6064 26/F AFP 02-08-2011 Resident of Mumbai
8 E11-12176 50/F AFP 13-10-2011 Resident of Mumbai
9 E11-12755 12/F AFP 29-10-2011 Resident of Thane
10 THN11-T48 9/M HFMD 27-11-2011
Complete recovery,

Fig. 2: Evolutionary relationship of EV71 isolates.

table ii. Details of EV71 positive cases.
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induction of IFN alpha, beta and TLR 3, 7 and 
MDA5 responses in human neuronal cells. It was 
observed that Sabin 3 induces higher levels of IFN  
alpha, beta and TLR7 as compared to wild type 
poliovirus 3. 

role of tlrs in apoptosis induced by sabin and 
wild type 1 polioviruses

Experiments to study the difference in neuronal 
apoptosis by Wild type 1 (WPV1) and Sabin type 1 
(P1SL) polioviruses showed that wild polioviruses 
induce apoptosis and then switch from apoptotic 
state to anti- apoptotic state during the process 
of viral cycle. Further experiments using flow 
cytometric apoptosis detection methods (TUNEL 
assay, Annexin V, Caspase 3 assay) have shown 
that wild polioviruses induce profuse apoptosis 

Fig. 3: Single step growth curve of HFMD causing viruses

within one hour of infection whereas apoptosis 
in Sabin virus infected neuronal cells picks up 
slowly up to 6 hr time point (Fig. 4). Excessive 
apoptosis immediately after infection in wild type 
infected cells may delay the activation of immune 
responses. 

NatioNal aiDs research 
iNstitute, PuNe
Development of a culturally-tailored scale to 
measure domestic violence among married 
women in Pune, india

Domestic violence (DV) and cultural norms that 
propagate social subordination play significant roles 
in determining the capacity of a woman to protect 
herself from HIV and other STIs. Qualitative data 

Fig. 4: Apoptosis by (A) Annexin V positivity and (B) TUNEL assay. 
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was collected in Pune with the aims of developing 
Indian Family Violence and Control Scale for 
identification of violence perpetrated to women in 
household settings. 

Key themes from preliminary analysis of phase I 
includes 1) multiple DV perpetrators, 2) the need 
to expand the definition of DV victim beyond 
married women (i.e. widows, same-sex, and live-in 
relationships), 3) the need for introductory, rapport-
building questions before administration of the 
Indian Family Violence and Control Scale (IFVCS), 
4) the widespread normalization and acceptance of 
DV, and 5) differences in DV experiences by region, 
setting, SES, age, marital duration highlighting 
the need for extensive validation of the eventual 
IFVCS. 

Patterns of disclosure of hiV diagnosis 
to adolescents/children: a facility based  
exploratory study

Issues around the individualized disclosure,  
concerns of caregivers regarding disclosure of 
diagnosis to children, child’s coping with disease 
and needs of HIV infected children and adolescents 
need to be understood before contemplating HIV 
disclosure. The preliminary findings from qualitative 
data show that HIV disclosure to children and adults 
is in the minds of both health care providers as well 
as caregivers. Health care providers also considered 
disclosure as right of the child. 

Prevention, adherence to treatment and 
developmental issues were the cross cutting reasons 
for disclosure among both caregivers and health 
care providers. As far as preparedness of the child 
to receive the diagnosis was concerned both the 
groups felt age, maturity and understanding level 
of the child to be critical. The disclosure would 
not be one time process rather it would be step by 
step spread over a certain period. Hence process of 
disclosure among children would need to address 
all these issues in terms of process, countent and 
situations. 

expanded safety and adherence study of a non-
medicated intravaginal ring

This randomized multicentric study was carried 
out to explore the safety and adherence to non- 

medicated Intravaginal Rings (IVR) over a period 
of 12 weeks of continuous use. The IVRs could be 
used as a vehicle for microbicides for prevention 
of sexual mode of transmission of HIV if found to 
be safe, acceptable, and effective over prolonged 
use. This study was expected to provide data on the 
safety of and adherence to a three month period of 
IVR use in US and Indian populations.

At National AIDS Research Institute ( NARI), of 93 
participants enrolled, 63 were randomized to IVR 
use. During the course of follow up, it was noticed 
that some of the used rings developed spots and 
or erosions. As this was not observed at the other 
study sites, NARI ethics committee was informed 
of this occurrence. On their recommendation, new 
enrollments were stopped and all the enrolled 
participants were recalled to the clinic, informed 
of the new finding, rings were removed and were 
further followed up until 16 weeks were complete. 
Of the retrieved rings, more than 50% showed spots 
and or erosions. 

The participants whose rings showed changes did 
not have signs and symptoms that would have raised 
safety concerns. The used rings and vaginal fluid 
were subjected to microbiological investigations at 
NARI which did not show any significant growth 
of pathogenic organisms. Investigations of the 
defective and unused rings at the sponsor’s lab 
revealed that there was manufacturing defect in the 
rings that were sent to NARI which resulted in some 
of the rings having visible flashing (a joint line on 
the ring) and entrapped air. While the entrapped 
air was not visible to the naked eye, when these 
rings were inserted intravaginally the ring surface 
developed discolorations from body fluids, which 
appeared as “spots” on the ring surface. Review of 
the safety data collected during the study in terms of 
adverse events did not reveal any concerns related 
to safety of those IVR arm participants whose rings 
had spots. All the participants have completed the 
required study procedures and the protocol is closed 
to follow up. 

feasibility study of hiV database-cancer  
registry matching in Pune, india

This first record-linkage study from India, 
establishes feasibility of record-linkage in a country 
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with a large HIV infected population. It provides 
baseline findings of the impact of HIV on cancer 
in India and identifies an unusually high risk for 
eye cancers and leukemia and absence of Kaposi’s 
sarcoma. 

Overall, 616 (1.7%) records were linked of which 
426 cancers occurring between 4-60 months after 
registration were classified as incident cancers of 
which 86% were non-AIDS Among AIDS-defining 
cancers, 70.5% and 29.4% were cervical and NHL 
respectively while KS was not found. Standardized 
Incidence Ratios (SIR) were significantly raised 
for various cancers. SIR’s for non hodgkin’s 
lymphoma (NHL) were significantly elevated only 
in the later period (28-60 months). In men, SIRs for 
penile, nasopharyngeal, mouth, salivary and brain 
were significantly elevated throughout while for 
unspecified leukemia’s, esophagus, stomach and 
lung cancers only in the later periods. In women, 
SIR’s for cervical; breast and lung cancers were 
significantly elevated in both periods. Elevated 
SIR’s were noted for thyroid, salivary in early 
period and nasopharynx, esophagus in the later 
period. Eye and colo-rectal-anal cancers were 
significantly increased in both sexes.

These data identify a need for study of cancer risks 
in the context of local populations, to better guide 
estimates of cancer burden in people living with HIV 
(PLHIV) in HAART era for targeted interventions. 
As people with HIV infection get increasing access 
to free ART from GOI the focus of research should 
turn to co-morbidities like cancer and this study 
provides important baseline information. A larger 
multicentric study in different parts of India will 
confirm the findings. 

The record linkage experience and provisional 
findings were also shared with national experts 
and representatives from ART centres and cancer 
registries from different parts of India in an Indo-
US joint workshop on ‘HIV Database and Cancer 
Registry Match’ held at NARI in February 11-
13, 2013. This workshop lead to discussions on 
research needs to guide further studies in HIV and 
cancer and paved the way for a multicentre national 
registry match study.

a pilot study to explore the association between 
hiV-1 lipodatrophy/ dyslipidemia and gene 
polymorphisms in the TNF-α-gene in an HIV-1 
patient cohort in Pune

The study revealed that expression of TNF α was 
two fold higher in patients with lipodystrophy as 
compared to those who did not have it. Insulin 
resistance and percent beta cell function was also 
significantly higher in the cases as compared to 
controls. Carotid intima thickening was observed 
in left carotid artery among those who had 
lipodystrophy. 

 The TNF alpha gene polymorphism is fairly 
common in India. Though stavudine, one of the 
most commonly associated antiretrovirals is being 
phased out in India, those receiving protease 
inhibitor based second line ART are more likely 
to reveal lipodystrophy. The high proportions of 
insulin resistance observed in the study can pose 
challenges in management of a chronic morbidity 
of diabetes among HIV infected individuals.

a randomized trial to evaluate the effectiveness 
of antiretroviral therapy plus hiV primary care 
versus hiV primary care alone to prevent the 
sexual transmission of hiV-1 in serodiscordant 
couples [hPtN 052 study]

The findings of this landmark study provided 
definitive evidence on both ‘Prevention’ and 
‘Treatment’ benefits of Early ART as an 
intervention. 

In a collaborative study with the CEPAC group the 
HPTN 052 study investigators conducted a cost 
effectiveness analysis of treatment as prevention 
for India and South Africa which was presented at 
the XIX International AIDS Conference, USA July 
2012. The study found that ‘Early ART’ is very 
cost effective in India and cost-saving in South 
Africa. Translating the findings to public health 
policy: The data from this study has impacted the 
development of 2013 WHO consolidated ARV 
guidelines which is scheduled to be unveiled in 
June 2013. During this year NARI investigators 
have been in communication with leaders from 
the National AIDS Control Organization (NACO) 
to discuss the results and implications of the study 
findings in the Indian context. 
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Nari - aiDs rural research initiative in 
Maharashtra (N-arriM)

The project aims at establishing NARI’s Rural 
Research Initiative in Maharashtra (N-ARRIM) in 
collaboration with Medical Institutions/ Medical 
Colleges in the country. 

NARRIM- Karad Centre. The N-ARRIM clinic 
which is a research facility in rural Maharashtra 
was initiatedon 1st December 2012. Formalizing the 
research–community synergic partnerships, a CAB 
was formed and the first meeting was organized at 
KIMSU, Karad on 26th February 2013.

Mapping of stakeholders – Direct and Indirect: 
The key linkages have been formed with ART 
centers - DAPCU, Civil Hospital, District Health 
Office, Municipal Councils, and PLHA Network at 
Satara. Extensive support has been received during 
the situational analysis at all 11 talukas in Satara 
district.

Situational analysis has been done to understand 
the health system scenario vis-à-vis MDG goals in 
Satara district during February to March 2013. 

Genetic basis of azole resistance in clinical 
Candida albicans isolates

The identification of specific mutations in the azole 
drug targets can help in design of drug derivatives 
whose binding is not affected by the resistance 
mutations.The mutations were observed in EGR 
11 gene in 35/45 (78%) isolates tested. A total of 
21 nucleotide changes were observed of which 
6 were non-synonymous. Mutations were seen 

in 68.42% susceptible and 84.6% intermediate 
susceptible/ resistant isolates. A348T (E116D) was 
the commonest mutation (Fig. 1 a & b).

effect of hiV on neurocognition in Pune, india 

HIV Associated Neurocognitive Disorders 
(HAND) may involve cognition (thinking), motor 
control, and psychological state. It has recently 
been suggested that the lower rate of primary brain 
disease has been observed in clade C as compared 
to clade B which may be linked to a defect in clade 
C tat gene. In this study, two signature residues 
were unique to impaired subjects in exon 1 of tat at 
codons 29 (arginine) and 68 (proline). Although the 
signature at codon 29 was also a signature for low 
CD4 (<200 cells/μl) counts, it remained associated 
with impairment even after exclusion of those with 
low CD4 counts. No unique genetic signatures were 
noted in env. These signatures support a role for 
HIV-1 tat in neurotoxicity of HIV-1 subtype C. 

Development of cohort of long term non 
progressors (ltNPs) and characterization of 
the innate immune response in ltNPs

Twenty of 85 potential LTNPs in this cohort were 
enrolled in this year. In all twenty two participants 
have been identified as ‘true LTNP’ (ART naïve 
patients with more than 8 years of HIV infection 
have stable CD4 count above 500 cells/mm3 and 
free of any opportunistic infections). The follow up 
of these patients is ongoing. 

Characterization of the neutralizing antibody 
response showed that the breadth and magnitude 

Fig. 1(a): Sequencing electropherogram showing the frequently 
detected mutation A348T (E116D) in the upper panel

Fig. 1(b): Agarose gel showing PCR products for  
ERg11 gene at 1851 bp
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of neutralization did not differ significantly among 
progressors and non progressors. However, the 
response was found to be differentially correlated 
with HIV-1 viral load in progressors and non 
progressors (Fig.2). The breadth and magnitude 
correlated positively with viral load in non 
progressors who have relatively intact immune 
system. This indicates high antigenic load might 
play role in inducing neutralizing antibody response 
of greater breadth and magnitude in immuno-
competent individuals. As against this the breadth 
and magnitude correlated negatively (r= -0.38, 
P=0.223 and r= -0.419, P=0.176, respectively), 
although not significantly, with HIV-1viral load in 
‘progressors’. This negative correlation with viral 
load indicates suboptimal neutralizing antibody 
response in advanced HIV infection which might 
further contribute to faster disease progression in 
these patients.

role of natural killer cells in recent hiV-1 
infection 

The cytotoxic function of natural killer cells is 
influenced by the expression of activatory receptors 
on these cells. These functions are perturbed in early 
HIV infection resulting in higher viral load set-

point. The expression of various activator receptors 
on cytotoxic NK cells were estimated in patients 
with recent HIV infection and the association 
of the expression of these receptors with the 
cytotoxic potential of NK cells and with the viral 
load set point was examined. The study showed 
that the higher expression of activatory receptors 
was associated with lower viral load set point and 
higher cytotoxic capacity of NK cells. The study 
indicated that the cytotoxic NK cells with higher 
expression of activatory receptors are efficient 
in lysing of the virally infected cells resulting in 
lowering down the viral load set point and slower 
disease progression. 

ProDuct DeVeloPMeNt aND 
testiNG

Evaluation of efficacy of a polyherbal anti-HIV 
vaginal microbicide (basaNt) in humanized 
mouse model and its mode of action 

During the reporting year, the activity was confirmed 
against additional three clade A and B viruses.

Thus, results obtained at Oregon State University, 
USA and NARI, Pune indicate that Basant is 

Fig.2: Correlation of breadth and magnitude of neutralizing antibodies with viral load in progressors and non progressors
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effective against HIV-1 X4 and R5 tropic strains 
belonging to different clades. It inhibits HIV-1 
by direct inactivation more effectively than at the 
post entry step. It also inhibited HIV-1 integration 
and provirus formation. Experiments in BLT 
mouse model indicated that Basant inhibited virus 
transmission without any toxicity. 

Design, synthesis and biological evaluation of hiV-
1-rt-inhibitors-4-thiazolidinone compounds

During previous years, 72 thiazolidinone 
preparations were screened and identified eight 
thiazoldinones as lead New Chemical Entities 
(NCEs). Using activated PBMC, the activity of the 
lead NCEs was further assessed against a Nevirapine 
sensitive strain and two Nevirapine resistant HIV 
strains having mutations at different sites. Based on 
the activity pattern, four NCEs have been identified 
as leads NCEs which are being tested against more 
number of drug resistant viruses using intra-mural 
funds.

single step detection of hiV-1 proviral DNa 
and housekeeping β-actin gene from dried blood 
spots by a Monoplex polymerase chain reaction 

In this study, a single round Polymerase Chain 
Reaction (PCR) was developed for simultaneous 
detection of HIV-1 proviral DNA and human β-actin 
gene, from Dried Blood Spots (DBS) of known 40 
HIV-1 infected patients and 40 HIV-1 negative 
cases. The detection of human β-actin gene reflects 
the quality of the extracted DNA from DBS. The 
assay showed 100% sensitivity, specificity and 
reproducibility. 

Extrmural Research
tuberculosis
In a study conducted at the Sher-I-Kashmir Institute 
of Medical Sciences, Srinagar in collaboration with 
NJIL & OMD, Agra, sputum samples were collected 
from TB patients. The pulmonary TB cases belonged 
to Cat I – previously untreated. The study showed 
that in previously untreated cases of pulmonary 
TB in Kashmir Valley, MDR rate is 4%, similar 
to as many other parts of the country. The value 
of PCR-RFLP is quick identification of pathogenic 
mycobacteria. In addition, the gene amplification 
restriction analysis targeting 16S-23S rRNA gene 

region restricted with Hha I restriction enzyme 
helped in differentiating between other atypical 
mycobacteria. Spoligotypes were available for 96 
isolates and 23 genotypes were obtained. - ST 26 
(CAS1_del) was the major spoligotype (29.16%). 
This data lays the foundation of background 
information on drug resistance profile of MTB in 
Kashmir Valley, this information will be useful in 
monitoring the impact of DOTS in this part of the 
country. 

A study conducted at the Central India Institute of 
Medical Sciences, Nagpur showed that Tuberculous 
meningitis (TBM) caused by Mycobacterium 
tuberculosis (MTB) continues to be a major cause of 
morbidity and mortality. There is a need to explore 
potential biomarkers for the disease and heat shock 
proteins [Hsp(s)] are one such candidate. Using one 
and two dimensional (2D-PAGE) electrophoresis, 
immunoblotting and LC-MS/MS analysis MTB 
Hsp 65 was identified in the cerebrospinal fluid 
(CSF) of TBM (n=20) patients. Further, MTB 
Hsp 65 was evaluated in the CSF samples of TBM 
(n=80) and non TBM (n=80) patients yielding 
sensitivity of 84% and specificity of 90%, which 
make it a potential diagnostic candidate for TBM. 
The increased levels of Hsp 65 was found in 
clinical samples and in in-vitro cell line model thus 
indicating MTB Hsp 65 as a potential biomarker for 
the diagnosis and in understanding pathogenesis of 
TBM.

A study was conducted at the NJIL&OMD, Agra, 
JNU, New Delhi and Shanti Mangalick Hospital, 
Agra in untreated active pulmonary TB patients and 
their PPD positive house hold contacts. Their PBMCs 
were stimulated with PPD and ESAT-6 antigens 
of M. tuberculosis and IFNγ and IL-4 expression 
by CD4 and CD8+ T cells was evaluated. Further 
CD4+CD25+foxp3 expressing T regulatory cells and 
CD4+CD45RO+ CD127+ cells were also evaluated. 
The study shows higher CD8 T cells producing 
IFNγand production of pro inflammatory cytokines 
IFNγ and IL-17 in household contacts of TB patients 
who are exposed to M. tuberculosis but are disease 
free, suggesting role of these immune parameter 
in protection. It was also noted that M. Tb antigen 
increased IFNγ and IL-10 production in patients 
which suggests that the ratio of these cytokines 
could have role in the outcome of infection. 
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A study conducted at the SMS Medical College 
and Hospital, Jaipur showed that 32.62% samples 
were culture positive, of which 2.5% were Non 
Tubercular Mycobacteria (NTM). Out of 382 
MTB isolates 236 (61.7%) were sensitive to all the 
five drugs, whereas 28 (7.32%) were multi drug 
resistant (MDR) that is resistant to Isoniazid and 
Rifampicin and 36 (9.4%) were poly resistant. A 
total of 59 (15.4%), 13 (3.4%), 9 (2.3%), 1(0.25 %), 
0(0%), were found mono resistant to streptomycin, 
isoniazid, Ofloxacin, Rifampicin and Ethambutol, 
respectively. The preliminary data shows that the 
RFLP using IS 6110 is most discriminatory and IS 
6110 genotype can be compared internationally but 
is not being applicable for all Indian strains as also 
observed in 9.8% of study isolates that the RAPD 
is a simple rapid method which takes a few hours 
but is not reproducible and has low discriminatory 
power. MIRU VNTR is reproducible, but is time 
consumable and 12 loci based method is not very 
discriminatory

A study conducted at the Vallabhbhai Patel 
Chest Institute, Delhi and the NJIL&OMD, Agra 
revealed that the Mycobacterium tuberculosis have 
a single gene (Rv1539) that encodes for LspA 
(Signal peptidase) protein. There are more than 104 
lipoproteins in M. tuberculosis that are matured by 
signal peptidase activity of LspA. Many of these 
lipoproteins have been reported as virulence factors 
for M. tuberculosis. Therefore, the lspA gene turns 
out to be very attractive target to develop newer 
therapeutics to combat tuberculosis. 

In a study at the Vallabhbhai Patel Chest Institute 
University, Delhi, showed that calcium also plays 
an important role in phagosome-lysosome fusion. 
An increased cytosolic calcium level is an important 
factor for phagosome maturation which leads to 
phagosome lysosome fusion. M.tb blocks calcium 
ion signaling for phagosome maturation in human 
macrophages via specific inhibition of sphingosine 
kinase. 

In a study conducted at the NIRT, Chennai, 
transitmycin, a novel antibiotic from marine 
Streptomyces sp, isolated from sea sediment off 
Rameswaram coast, was tested against the standard 
strains and clinical isolates of M. tuberculosis and 
HIV to study its antitubercular and anti HIV property. 
All the 100 M. tuberculosis isolates were inhibited 
at 10µg/ml concentrations while all the 20 HIV 

isolates were inhibited at 0.1 µg/ ml concentration.
Transitmycin was completely soluble in various 
organic solvents such as methanol, acetone, ethyl 
acetate, chloroform, dichloromethane, diethyl ether, 
partially soluble in water and insoluble in n-hexane. 
Transitmycin was stable at all the tested temperature 
ranging from 40C – 800C. Dose response of Tr was 
tested against M. tuberculosis and compared with 
known anti TB drugs viz. INH and rifampicin. 
Results indicated that compared to INH, Tr showed 
better killing at 1uM concentration; compared to 
Rif killing effect of Tr was equivalent at 10uM 
concentration. Transitmycin inhibited 16 out of 18 
MDR TB isolates at 5ug/ml concentration.

leProsy
In a study at the Sastra University, Thanjavur, a 
gram positive, halophilic strain belonging to the 
genus Oceanobacillus iheyensis and gram positive 
marine actinomycete strain isolated from the marine 
sponge Tedaniaanhelans, obtained from Vizhinium 
coast, Trivandrum, was screened for the presence 
of antimycobacterial compounds. The preliminary 
assay revealed that the chloroform and ethyl acetate 
extracts were showing anti-mycobacterial activity 
against a wide range of Mycobacterium species  
(M. smegmatis, M. fortuitum, M. vaccae, M. avium, 
M. tuberculosis H37Ra) and one gram positive 
(Staphylococcus aureus) and gram negative 
(Pseudomonas aeruginosa) bacteria. 

A cross sectional observational study was 
conducted at the GRECALTES, Kolkata to assess 
the knowledge, attitude and practices about leprosy 
among leprosy patients in six districts of West 
Bengal. Out of 300 patients included in the study, 
185 patients were from three high prevalent districts 
and 115 from three low prevalent districts of West 
Bengal. A total of 35.67% patients had knowledge 
that the leprosy is caused by a bacteria. Patients 
from high prevalent districts (41.62%) had better 
knowledge than those from low prevalent areas 
(26.09%). Difference was found to be statistically 
significant (p=0.006) About 21% patients said that 
the leprosy is caused by curse, sin, heredity or bad 
blood, whereas 40% patients have no idea about its 
causation. The knowledge about spread of leprosy 
through cough & sneezing, of the patients from 
high prevalent districts is more (30.81%) than those 
from low prevalent districts (14.78%) (p=0.0017). 
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Diarrhoeal Diseases

In a project at the Post Graduate Institute of Medical 
Education and Research, Chandigarh a total of 
139 strains of S. flexneri and 38 of S. dysenteriae 
were revived from culture collection from 2000-
2011. The study on molecular mechanisms of 
antimicrobial resistance reported very high 46% 
fluoroquinoloneresistance in S flexneri. This 
study suggested that acrAB over expression is an 
indicator of fluoroquinolone resistance. Analysis 
of antimicrobial resistance genes in Shigella spp. 
in this study revealed the production of blaTEM, 
blaCTX-M-15, blaOXA-1and blaCMY-2. 

The All India Institute of Medical Sciences, New 
Delhi compeleted a study on newborns with 
neonatal rotavirus infection and RV diarrhoeal 
children (< 5 years) during March 2009 to April 
2012. Rotavirus antigens were detected in 30.07% 
(117/389) of children with severe diarrhoea and 
1.54% newborns (5 of 324). Majority (3/5) of 
neonatal RV were of G12 [P6] genotypes with a 
single genomic migration pattern. G12 rotaviruses 
were also detected in high percentage (13.67) 
among diarrhoeal children, majority of these with 
P [6] (8.54%), then P[4] (2.56%) and rarely P[8] 
(0.85%) specificity. For the entire period, the 
common RV G types G1 (17.09%), G2 (17.94%) 
and G9 (22.22%) comprised 59.83%) of the strains; 
the common P types, P[4] (22.22%), P[6] (20.51%) 
and P[8] (13.67%) comprised of 56.41% of the total 
P types. A high percent of unusual (16.30%) strain 
and mixed (1.7% G and 12% P) RV infection with 
varied genomic migration profile were detected. In 
addition, a high percentage of nontypeable strains, 
G (24.78%) and P (31.62) were observed. Rich 
genomic diversity along with high prevalence of 
unusual and mixed strains in India further enhances 
the possibility of novel strains. 

In a study conducted at the Punjab University, 
Chandigarh, re-emergence of sensitivity to  
traditional first-line antibiotics such as 
chloramphenicol and cotrimoxazole was observed. 
A decrease in sensitivity to 3rd generation 
cephalosporin cephotaxime, along with quinolones 
such as nalidixic acid, ciprofloxacin and norfloxacin, 
was also observed. Most of the isolates were 
quinolone resistant. Molecular typing showed that 

the isolates were not clonally related. The present 
study creates a paramount baseline for rationalizing 
the judicious use of quinolones and re-examinethe 
use of chloramphenicol and cotrimoxazole. 

Viral Diseases

A study completed at the Maulana Azad Medical 
College, New Delhi compared the viral load of 
hepatitis E Virus (HEV) with severity of the disease 
in acute viral hepatitis (AVH) and fulminant 
hepatic failure (FHF) cases among pregnant 
and non-pregnant women. It aimed to have the 
evidence of HEV infection in the placental tissue. 
The replicative HEV RNA in placental tissue was 
detected by a negative strand-specific RT-PCR 
and also showed positive staining by the anti HEV 
antibody. The findings indicated that the HEV 
infection during pregnancy often culminates in 
a severe form of the disease and also affects the 
outcome adversely particularly in patients who 
develop acute liver failure.

In a study completed the School of Digestive 
and Liver Diseases, Institute of Post Graduate 
Medical Education and Research (IPGME&R), 
Kolkata it was established that HBeAg-negative 
chronic HBV infection is highly prevalent in India. 
Which culminates in advanced liver disease such 
as cirrhosis (LC). The study documented the viral 
characteristics and immune response in Indian 
patients during the above phases to gain insight into 
the progression of disease that in turn will facilitate 
appropriate therapeutic decisions. Studies of full-
length HBV sequences of genotype D revealed that 
the progressive accumulation and persistence of 
mutations A163T/G in negative regulatory element, 
A1762T, G1764A, C1773T in basal core promoter, 
G1896A and G1899A in Pre-core region together 
with amino acid substitutions 188F, K130M and 
V1311 in X protein, S183P in core and T118V/R in 
small surface protein and deletions in PreS region 
contribute significantly to disease progression from 
IC through CHB to LC. In addition, a significant 
increase in viral variants characterized by mutations 
C1694T in enhancer II, C2732T in preS1 promoter, 
S35A/T and E40D in core protein and A39R and 
S96A/T in PreS1 mark the transition from IC to 
CHB. 
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A study was completed at the Sri Narayani Hospital 
and Research Centre, Vellore sto identity if human 
metapnemovirus (hMPV) and human bocavirus 
(HBoV) were associated with Acute Respiratory 
Tract infection (ARI) among children less than 
5 years of age in rural and peri-urban population 
of India (South). Majority of the sick children in 
the study population were from rural community 
(70.7%) compared to peri-urban community 
(29.3%). Out of 300 patients tested, 38 (12.66%) 
were positive for hMPV and 3 (1%) were positive 
for HBoV. Among the patients, 53 (17.67%) 
had lower respiratory tract infections (LRI), 231 
(77%) had upper respiratory tract infection (URI) 
and 16 (5.33%) had both. Among the hMPV 
positive children (n=38), 76.3% of them had URI, 
21% had LRI and 2.6% had both URI and LRI.
The nucleotide comparison of 38 hMPV N gene 
consensus sequences from the study revealed 3 
major phylogenetic clusters showing heterogeneity 
among the strains. When these consensus sequences 
were compared with other sequences reported from 
different countries, all the isolates were homologous 
with the strains of The Netherlands, followed by 
few other Indian strains, Australia, Taiwan and 
Singapore respectively. 

The Sanjay Gandhi Postgraduate Institute of 
Medical Sciences, Lucknow studies the efficacy of 
hepatitis B vaccine in the field setting as part of the 
national universal immunization program in India. 
The study was undertaken in children aged 5-10 
years who had received such vaccination and those 
who had not. The study indicated that hepatitis 
B vaccine as administered using our country’s 
universal immunization program induces anti-HBs 
antibodies in a fair proportion of children though 
the antibody prevalence and titers decline with 
increasing age. However, the efficacy of hepatitis B 
vaccine in reducing the hepatitis B carrier rate was 
established since the background prevalence rate of 
hepatitis B infection was unexpectedly low and that 
of hepatitis B vaccination outside the immunization 
program was high. 

In a study conducted at the Post Graduate Institute 
of Medical Education and Research (PGIMER), 
Chandigarh its was found that the intra venous drug 
users (IDUs) had higher risk behaviours than the non-
intera venous drug users (NIDUs) both in terms of 

injecting behavior but also other risk exposures such 
as sexual behavior (multiple partners; commercial 
sex workers; sex with strangers), tattoo/piercing 
of body, and blood transfusions. They scored 
significantly higher than the NIDUs with respect 
to both the risk-measuring instrument scores and a 
number of personality variables such as impulsivity 
and subscales of sensation seeking.When HCV 
positive vs. negative status was compared, a large 
number of demographic, clinical, risk-related 
and personality variables distinguished the HCV-
positive from HCV-negative status. These variables 
were entered into a logistic regression model. 
The three strongest predictors were: IDU status, 
younger age, and sharing of needle. Thus, injection 
of illicit drugs, especially with needle sharing at a 
young age appears to be the strongest predictor of 
acquiring HCV infection in the substance users. 

In a study undertaken at the High Security Animal 
Disease Laboratory, IVRI, Bhopal a total of 856 
bat urine/ faecal samples from West Bengal, 255 
pig nasal swabs from West Bengal, UP, Tripura, 
Assam, Tamil Nadu, Haryana, Madhya Pradesh, 
Orissa & 85 pig tissue samples from M.P. and 
West Bengal were screened for Nipah virus (NiV) 
infection. None was found positive. Also a total 
of 1709 pig sera from West Bengal, UP, Tripura, 
Assam, Tamil Nadu, Haryana, Madhya Pradesh, 
Orissa were tested by ELISA and Western Blot 
methods, all the sera were found to be negative.
Biosafety protocols and SOPs for lab testing of 
Nipah virus suspected samples in containment 
area of BSL-4 laboratory have been developed. 
The optimization of Real-Time RT-PCR for Nipah 
diagnosis as per OIE guidelines and RT-PCR using 
N gene has been done. Duplex nested PCR for 
the detection of N gene of Nipah virus has been 
standardized. Expression and purification of NiV 
N protein was completed, Indirect ELISA (using 
recombinant NiV N protein) and Immunoblotting 
technique (using recombinant Niv N protein) for 
detection of antibodies against Nipah virus in Pigs 
has been standardized. 

hiV
The PGIMER, Chandigarh conducted a study to 
compare the innate immune responses in ESNs 
with a group of recently infected HIV positive 
individuals. The ability of NK cells to produce 
IFNγ and TNFα in ESNs was significantly higher 



Annual Report
2012-201376

IndIan CounCIl of MedICal ReseaRCh

compared to all groups indicating its possible role 
in conferring resistance to HIV. The results show 
the differential reconstitution of NK cell subsets. 
Plasmacytoid DCs showed a significant recovery, 
both in terms of their frequency after 12 weeks of 
ART thus further justifying their use as an alternate 
surrogate marker besides the conventional CD4 cell 
count for monitoring the HIV disease progression 
and response to treatment. 

The National Institute for Research In 
Tuberculosis, Chennai conducted a study to assess 
the effectiveness of the model study intervention 
through a randomised controlled trial. The average 
age of the participants was 29 ± 7.6 years. Clinically 
significant depression was found in 53% of the 
participants, while probable alcohol usage was 
observed in 17%. There was a greater reduction 
in the number of unprotected anal sex acts from 
baseline to 3rd month in the intervention group but, 
this was slightly reduced when considered upto 
6 months. Overall, 81% of participants returned 
for the post-intervention assessment at 3 months, 
and 86% at the final follow-up. Feedback from 
participants was encouraging. 

A study conducted at the Vallabhbhai Patel 
Chest  Institute, University of Delhi showed that 
the overall prevalence of systemic mycoses during 
three years was found to be 65% indicating a rising 
trend in their prevalence in HIV-positive patients in 
Delhi. The commonest mycoses was cryptococcosis 
followed by candidiasis and aspergillosis. The 
most common clinical manifestation of the 
cryptococcosis cases studied was meningitis. 
Cryptococcus neoformans was found to be the 
commonest systemic pathogen in the HIV-positive 
patients investigated. Antifungal susceptibility 
testing of 160 C. neoformans var grubii revealed 
that all of the isolates had low MIC ranges for 
amphotericin B and azoles. The results provided an 
early diagnosis of mycoses in HIV-positive patients 
which facilitated their successful therapy. 

In a study at the AIIMS, New Delhi the impact 
of Antiretroviral Therapy (ART) on lipid profile 
among Human Immunodeficiency Virus (HIV) 
patients receiving ART was assed. A total of 
135 patients were enrolled in the study. Three 
drugs combination ART was given and 30% 
of the these patients were receiving Stavudine 

based ART regimen (d4T+3TC+NVP/EFV),70% 
Zydovudine based regimen (AZT+3TC+NVP/
EFV). Overall incidence of dyslipidemia (high 
total cholesterol >239 mg/dl) was detected among 
25% of the patients. The Incidence of dyslipidemia 
(hypercholesterolemia) at 6 months was 5% and at 
12 months was 25% .The incidence of high LDL-C 
was 22.8%, among Stavudine regimen was 17.5% 
and high TG was 8.2% over one year with ART. 
However in the study Stavudine based regimen was 
found to have 15% incidence of dyslipidemia.

A study done at the Maulana Azad Medical College 
and Associated Hospitals, New Delhi revealed that 
the clinical profile of AIDS in India tends to be 
different from the developed world. A total of 234 
patients along with30 Symptomatic HIV negative 
and 30 Asymptomatic HIV positive patients 
were studied. Fungi were detected in 59.82% 
patients, IL-2 and IFN-γ were significantly lower 
in AIDS compared to asymptomatic HIV patients 
(P=0.001) signifying derangement in TH1 while 
the IL-4 in symptomatic HIV negative was higher 
than healthy controls and AIDS patients (cases) 
compared to asymptomatic HIV patients (not 
statistically significant). IL-10 though also higher 
in symptomatic HIV compared to Asymptomatic 
HIV patients, was not statistically significant. 
Type-2 Cytokine were significantly higher in AIDS 
compared to asymptomatic HIV patients. Hence, a 
decline in type-1 cytokines (IFN-γ, IL-2) and rise 
in type-2 cytokines (IL-4, IL-10) was observed 
in patients with HIV infection suggesting a shift 
from Th1 to Th2 type cytokine response, more 
pronounced in presence of opportunistic infections 
suggesting a more severe immunosuppression 
and a prompt recognition and treatment of these 
infections is essential to prevent the progression to 
AIDS.

A study conducted at the NARI, Pune showed that 
2, 3-diaryl-1, 3-thiazolidin-4-one has emerged as 
an important chemical scaffold having promising 
anti-HIV activity. The results indicated that four 
of 72 NCEs were found to be promising. In the 
primary screening, the CC50 ranged between 27.4 
µg to 50.5 µg/ml and the IC50 values ranged between 
0.01 µg to 0.19 µg/ml. Analogs having pyridin-2-
ylamino substitution at N-3 position of thiazolidin-
4-one ring exhibited enhanced anti-HIV-1 RT 
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activity. Analyzing the binding pattern of NCEs 
with RT enzyme indicated higher stability of the 
thiazolidin-4-one-RT complex. In the PBMC assay, 
the NCEs showed differential response against two 
drug resistant viruses, which may be attributed to 
variations in the mutation pattern of the two strains. 
The study concludes that 4-Thiazolidinones have 
potential to inhibit HIV. The QSAR and molecular 
modeling of the four lead NCEs may help in 
developing more effective NCEs. 

In a study conducted at the Sonagachi Research and 
Training Institute, Kolkata, 560 sex workers were 
randomly chosen in Sonagachi and interviewed by 
the Field Workers followed by clinical examination. 
The sex workers were mainly between 18 years to 
34 years, 40.3% were illiterate and 82.3% were 
married. 48.8% of the sex workers entertained less 
than 4 clients on an average per day. The income of 
most of them varied between Rs. 1000 to 10000 per 
week. The Condom use rate was significantly higher 
and STD infection during last one year was found 
less among those who attended function organised 
by Durbar. The Condom use was comparatively 
higher among those attending the programmes like 
mass gathering, joining in the deputation etc during 
the last one year as opposed to those who have not 
participated in those program. 

other Microbial iNfectioNs
A study carried out at the Sanjay Gandhi Post 
Graduate Institute of Medical Sciences, Lucknow 
studied the differential expression of cytokines in 
patients with brain abscess and concluded that Th1 
cytokines are significantly elevated in patients with 
Gram positive and mixed infections. Patients with 
Gram negative infections showed high levels of 
regulatory cytokines. These can be used as potential 
biomarkers of infections in brain.

A study carried out at the Jawahar Lal Nehru 
University, Delhi documented that HXK1 
acts as both positive and negative regulator of 
transcription of genes involved in maintaining 
cellular homeostasis. This study characterized 
a hexokinase enzyme from Candida albicans, 
known to be the most evolutionarily conserved 
sugar sensor across several species. HXK1 plays a 
crucial role in morphogenesis, GlcNAc signaling/
metabolic genes expression and maintenance of 

various cellular functions in Candida albicans. 
This study highlights a novel regulatory mechanism 
involved in filamentation repression and attempts to 
decipher the GlcNAc catabolic regulatory cascade 
in eukaryotes. The interaction of this enzyme with 
a histone deacetylasecould be instrumental in 
maintaining the repressed state of some Hyphal 
specific genes. 

In a study carried out at Arvind Eye hospital, 
Coimbatore multiplex PCR was used to facilitate 
early diagnosis of Fusarium and Aspergillus spp. 
on corneal scrapings. The use of multiplex PCR in 
detection of fungal infections can facilitate timely 
initiation of treatment.

A study carried out at the All India Institute of 
Medical Sciences, New Delhi evaluated the Roche 
CobasTaqman PCR against an in-house reverse 
transcriptase PCR (IHRT-PCR) and found that 
IHRT-PCR gave better results in detection of 
Chlamydia trachomatis infections. The IHRT-
PCR had better sensitivity and specificity. This 
test facilitates timely diagnosis of Chamydia 
trachomatis which is associated with many cases 
of infertility in women in India. 

A study was carried out at the All India Institute of 
Medical Sciences, New Delhi in which molecular 
typing of clinical isolates of Clostridium defficile 
and Clostridium perfringens, leading to antibiotic 
associated diarrhea was done by using Multilocus 
Sequence Typing (MLST). The study has showed 
that MLST is a promising new technique to 
determine genetic relatedness of organisms whereas 
PFGE is difficult and requires expertise. 

A study was carried out at the Post Graduate Institute 
of Medical Education & Research, Chandigarh to 
assess the rate of colonization by the Malassezia 
species in healthy individuals and in patients 
with skin diseases associated with this agent and 
examine the possible associations of Malassezia 
species specific distribution patterns on healthy 
and diseased human skin. The study included cases 
of pityriasisversicolor (50), psoriasis (50), atopic 
dermatitis (19), seborrhoeic dermatitis/dandruff 
(50), and healthy individuals (50). M. furfur was 
the predominant (73.4%) species isolated form 
healthy individuals. It was also a dominant agent 
isolated from the non-lesional skin of all the 
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dermatoses condition studied. From the lesional 
area of pityriasisversicolor, M. furfur was isolated 
from50% and M. globosafrom 27.3%. M. furfur 
was the predominant (85%) species isolated from 
non-lesional area of pityriasisversicolor patients. 
In all the cases colony counts were higher from 
lesional site than the non-lesional sites. Higher 
load of M. globosa in the lesional area compared to 
nonlesional site may indicate its role in causation 
of the pityriasisversicolor. Similar observation of 
higher load of M. restricta and M. globosa indicate 
their role in causation or exacerbation of SD/D. It 
appears that Malasseziais not associated with the 
exacerbation of psoriatic lesions or lesions caused 
by atopic dermatitis as there was no difference in 
the load of any species between lesional and non 
- lesional sites. Molecular identification by PCR-
RFLP of ITS2 region of rDNA is as reliable as 
sequencing of 26s region of rDNA for the known 
Malassezia species. 

iMMuNoloGy 
A study carried out at the Shankara Nethralaya, 
Chennai shows that exogenous AEA and 2-AG 
both function as immune-modulators of Muller 
and can almost completely abrogate production 
of pro-inflammatory mediators in activated, but 
not in resting Muller glia. The resultant shift in 
the cytokine milieu aids in cell survival in the 
retina. Immune-modulation by the cannabinoid 
system has therefore therapeutic potential in 
neurodegenerative disorders where inflammation 
occurs. The study suggests that neuroprotective 
ability of endocannabinoids in the retina could be 
largely through the Muller gila.

A study was conducted at the South Campus, 
University, Delhi to assess the pathogenic 
potential of Y. enterocoliticabiovar 1A strains. 
The results indicate that biovar 1A strains are 
more immunogenic. These strains express some 
virulence factors that help in manipulating the 
immune response. The isolation of these strains 
from clinical samples also stresses the need for an 
in-depth study of this pathogen from the Indian 
sub-continent. 

A study conducted at the PGIMER, chandigarh 
showed that the different ratios of fish oil and 
corn oil exert chemopreventive effect in the dose 
and time dependent manner in experimental colon 

carcinogenesis. The results have revealed that 
FO+CO can cause chemoprevention by decreasing 
cell proliferation, inhibiting Ras signaling and by 
increasing apoptosis. These ratios have shown to 
inhibit lipid mediated signaling by decreasing the 
expression of COX-2 alongwith β-catenin. FO+CO 
have also shown to modulate the immune response 
by altering Foxp3 expression and cytokines 
synthesis.

A study done at the JSS Medical College, Mysore 
revealed that the most powerful predictor to 
differentiate between the non-infected and infected 
neonates before antibiotics, 24 hours and 48 
hours after antibiotics was CRP and sCD163. The 
most powerful predictor to differentiate between 
the control and non-infected neonates before 
antibiotics were IL-6 and TNF-α and at 24 hours 
after antibiotics was CRP.

A study done at the Aligarh Muslim University 
involving human placental DNA modified by 
synergistic action of 4-ABP and nitric oxide (NO) 
showed gross structural changes in the physico-
chemical analysis. The modifications resulted in 
the formation of strand breaks, base modifications 
and helix destabilization. HPLC supported the 
formation of the adduct, N- (dexyguanosine-8yl)-
4-aminobiphenyl (dG-C8-ABP) in the modified 
human DNA. 4-ABP+NO modification of human 
DNA rendered it highly immunogenic, inducing 
high titre and immunogen specific anitibodies 
in experimental animals. The study revealed that 
antibodies from non-smoker bladder cancer patients 
exhibited low to moderate binding with 4-ABP-NO 
modified human DNA. Anti-4-ABP-NO-DNA-IgG 
can be used as a probe to detect lesions in the DNA 
of bladder cancer patients, exposed to 4-ABP and 
nitric oxide, the smokers constitute an example of 
such a group.

A study on maternal infection on neonatal immune 
responses in bancroftianfilariasis conducted at the 
RMRC, Bhubaneswar showed an increased level 
of IL-10 (Th-2) and down regulation of IFN-γ 
(Th-1) has been detected in cord blood of children 
born to filarial infected mothers. High level of 
T-Regulatory cells and increased production of IL-
10 in cord blood from infected mothers indicate that 
increased T-regulatory cells could down regulate 
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inflammatory responses and may be associated 
with parasite survival.

In a study done at the NIRT, Chennai, 
mycobacterial proteins were analyzed by two-
dimensional electrophoresis and characterized by 
mass spectrometry (MS-MS). The transcriptional 
level analysis was done by cDNA microarray 
analysis. The study concluded that Rv0251c 
(putative HSP20), Rv0801 (hypothetical protein), 
Rv3648c (Probable Cold Shock Protein A CSPA), 
Rv1080c (Probable Transcription Elongation 
Factor GREA), Rv3592 (Conserved Hypothetical 
ProteinTB11.2) and Rv1335 (9.5 KDA Culture 
Filtrate Antigen CFP10A) are expressed only in S7 
under oxygen deficient condition. Rv3710 (2-Iso 
Propylmalate Synthase LEUA), Rv2115c (Probable 
ATPase), Rv1596 (Probable nicotinate-nucleotide 
pyrophosphatasenadC), Rv1416 (Probable 
Riboflavin Synthase) and Rv3275c (Probable 
Phosphoribosyl Amino Imidazole Carboxylase) 
are expressed only in S10 under oxygen deficient 
condition. These genes can be targeted for the 
development of vaccines.

Vector borNe Disease scieNce 
foruM

Under the Vector Borne Disease Science Forum 
(earlier Vector Science Forum) the following studies 
were completed during the year under report : 

The entomological studies were conducted by NIV 
field unit (Kerala) in Alappuzha and Kottayam 
districts of Kerala states, to identify the Aedes 
mosquitoes responsible for the Dengue and 
Chikungunya virus transmission. The overall 
indices were higher in wet season than the dry 
season. The study concluded that targeting the most 
common containers would bring about a reduction 
in pupae production. 

A study was carried out by RMRC, Port Blair in 
South Andaman district comprising three tehsils 
viz., Port Blair, Ferrargunj and Little Andaman. 
Around 30% households were found to have water 
holding containers supporting Aedes breeding. 
The Breteau index was highest in Port Blair Tehsil 
(63.26%). Overall, the predominant container types 
supporting breeding was plastic drums followed 
cement tanks, metal drums, tree holes, coconut 

shells, plastic cans, tin cans and miscellaneous 
(discarded containers, plastic sheets, shoes, 
asbestos sheets etc) followed by discarded tires, 
plastic containers, plastic buckets, metal buckets, 
metal pots, flower vase, leaf axils etc. 

The AIIMS, New Delhi conducted a study on the 
biochemical, immunological and, genetic traits 
associated with the susceptibility and severe 
complications of falciparum malaria. The data show 
a significant association of complement receptor 
1gene polymorphisms at intron 27 (A-T) and that 
at exon19 G-T with complicated severe falciparum 
malaria in the northern Indian subjects. The SNPs at 
these two different loci of CR1 gene were found to 
be at strong linkage disequilibrium. The risk alleles 
when inherited together imposed further risk to the 
patients for developing severe malaria. 

An independent evaluation of RT-PCR assay for 
W. bancrofti was conducted by VCRC, Puducherry 
at different Centres before it could be used as a 
monitoring/surveillance tool in the operational 
programme. The results indicated that the assay is 
as sensitive and stage specific as the conventional 
technique in the detection of infective (L3) stage 
larvae of lymphatic filarial parasite, W.bancrofti, 
in vector mosquito Cx. quinquefasciatus from the 
four participating centres.

tribal health
The NIMR, New Delhi conducted a remote sensing 
and GIS based study in Ranchi district, Jharkhand 
to map malaria receptivity along with identification 
of risk factors. Two PHCs namely Bundu and 
Angara with high and medium malaria endemicity 
were identified. Eleven risk factors such as streams, 
higher length of perennial streams; more area under 
rocky terrain leading to formation of rocky terrain 
based pools; more number of hamlets affected 
by water logging in low lying areas during rains; 
less Insecticide treated net (ITN) and others were 
identified in PHCs of Ranchi district and mitigating 
measures for vector control were suggested. 

The School of Environmental Sciences, 
Bharathidasan University & CRME, Madurai 
collaborated in the identification of vector borne 
diseases and surveillance of vectors in tribal areas 
by RS and GIS, and to explore the various control 
strategies. The entomological survey and spatial 
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analysis revealed a total of 2533 female mosquito 
specimens contributing to 19 species belonging 
to 7 genera. The abundance map indicated the 
highest and lowest abundance of vectors in Sitheri 
hills such as S. ammapalayam and S. suriyakadai 
respectively. The vector surveillance map also 
revealed the highest and lowest percentage of 
dengue and chikungunya surveillance in Sitheri 
hills. 

The RMRCT, Jabalpur undertook a study on 
prevalence, distribution and bionomics of 
morphologically identical but biologically distinct 
sibling species of vectors, i.e. Anopheles culicifacies 
and An. fluviatilis and their role in malaria 
transmission in three districts, namely Balaghat, 
Sidhi and Shivpuri of M.P. It was concluded that 
An. culicifacies is distributed in all the areas with 
predominance of sibling species C which has 
been incriminated. Species T of An. fluviatilis is 
the predominant species and incriminated in post 
monsoon season

The NIMR carried out a study in 22 malaria 
endemic tribal dominated districts of 11 states in 
east central, north-eastern and peninsular India to 
map the distribution of the members of Fluviatilis-
Minimus group and study their biological 
characteristics for effective vector control 
strategies. The results revealed that An. fluviatilis 
species S and An.culicifacies sibling species B and 
C was prevalent and predominant in forest areas of 
study districts in Odisha, Chhattisgarh and Andhra 

Pradesh states. An. culicifacies was found resistant 
to DDT and in some districts it was resistant/ 
tolerant to malathion and deltamethrin. 

North east
A study has been carried out in India to investigate 
the relationship between deforestation and malaria 
using remote sensing and GIS so that former may 
be incorporated as an important factor into malaria 
epidemiological research. The incrimination of 
An. culicifacies as vector from Sonitpur district 
will help development of policy issues for diseases 
control. 

A study done by the RMRC, Dibrugarh revealed 
the prevalence of occult hepatitis B virus infection 
in a hyperendemic region of HBV. Since OBI is not 
detected by the routine assays available in blood 
banks across the country, the use of nucleic acid 
based test for screening of blood donors may be 
advisable in donors coming from high HBV endemic 
region. The prevalence of HBV infection in 5 years 
or less age group is still high and increasing rapidly 
in adolescent and young adults, therefore birth 
dose of hepatitis B vaccine as well as vaccination 
of adolescent and young adults should be made 
mandatory in HBV endemic and hyperendemic 
regions to lower the rate of transmission for future 
generations. The study detected a novel vaccine 
escape mutant as well as documented the presence 
of precore mutants.



Annual Report
2012-2013 81

IndIan CounCIl of MedICal ReseaRCh

The ICMR is undertaking research in the 
field of reproductive health through two 
of its research institutions viz, (i) National 

Institute of Research in Reproductive Health, 
Mumbai; and (ii) Genetic Research Centre, 
Mumbai as well as extramural research projects. 
These studies are aimed to protect and enhance the 
reproductive health of people through research, and 
development of technologies and programmes for 
field applications which can be incorporated into 
national programmes.

Intramural Research
NatioNal iNstitute for 
research iN reproductive 
health, MuMbai
eXpaNdiNG coNtraceptive choices

Harnessing the superfluity of reproductive tract 
fluids: Identification of client proteins to testis 
specific antigen, TSA70

Studies were initiated to evaluate the effect 
of male and female reproductive tract fluid 
proteins on the sperm tail protein Testis Specific 
Antigen (TSA-70), which is a component of the 
Outer Dense Fibers (ODFs) and is known to 
interact with a cytokine, Macrophage Migration 
Inhibitory Factor (MIF), a 12.5 kDa epididymal 
fluid protein. 

Surface plasmon resonance studies with rTSA70(2) 
as bait showed a oxidoreductase based interaction 
with the reproductive tract fluid proteins. Based 
on the finding, CNBr coupling based pull down 
experiments were undertaken to identify epididymal 
fluid client proteins to rTSA 70(2). 

Studies with sperm proteins for development of 
anti-fertility vaccine

Immunobiologically mimicking synthetic peptides 
of 80kDa human sperm antigen (80kDa HSA) and 
human seminal plasma inhibin (hSPI) have been 
found to be the potential candidates for development 
of anti-fertility vaccine. Active immunization with 
synthetic peptide1 using muramyl dipeptide (MDP) 
as an adjuvant and emulsified with squalene and 
arlace elicited a gradual increase in antibody titer 
and animals failed to impregnate normal fertile 
females. 

Active immunization with N-terminal 17 amino 
acid peptide (R-17) of hSPI also elicited gradual 
increase in antibody titre in male marmosets. The 
animals failed to impregnate normal fertile females 
and these animals regained fertility with decline in 
antibody titre. The R-17 peptide is being further 
investigated for preclinical efficacy and safety.

Study on determinants of vasectomy acceptance 
in a Block of Thane District in Maharashtra 

The overall objective of the study is to investigate 
the determinants of comparatively high acceptance 
of vasectomy in Jawhar block in Thane district of 
Maharashtra State. Major observations based on 
vasectomy acceptors’ data from Jawhar block are 
as follows: (i) Early marriage, early completion 
of family and early adoption of permanent FP 
method seems to be norm in the community; (ii) 
low awareness about spacing methods and low 
utilization; (iii) high awareness on vasectomy 
among males, major source being paramedicals, 
friends and PHC doctors; (iv) good agreement 
among couples on acceptance of vasectomy as 79% 
took joint decision; (v) major reason on acceptance 

Reproductive Health
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by male is the concern for wife’s health, wife also 
aware of health risks to her, male responsibility and 
knowledge of NSV as safe and simple procedure.

Gender equity-focused, male-centered family 
planning for rural India

The study aims to enhance young couple’s 
contraceptive knowledge and acceptance of 
spacing methods through gender equity focused 
family planning interventions delivered by the 
village health care providers. Key components 
of counselling husbands to achieve reproductive 
health and marital equity (CHARM) intervention 
were identified and survey instrument, intervention 
manual and information, education and 
communication (IEC) material was developed and 
tested in the field. 

Intervention to enhance acceptance of 
contraceptive use among couples by reducing 
domestic violence from husband 

The study aims to understand the effectiveness 
of an intervention to improve contraceptive use 
among couples where the woman has reported of 
experiencing domestic violence. The study was 
carried out in two low income areas (Kajupada and 
Tunga villages) in Mumbai. One fifth (19.7%) of 
women had ever experienced violence from their 
husbands. Data collection in Tunga village is in 
progress.

Acceptability and feasibility of using female 
condom in family planning setting 

Female condoms are estimated to be highly effective 
in preventing pregnancy and HIV/STIs. Introducing 
and integrating female condom in family planning 
programme will expand the contraceptive choices 
for women and also preventing HIV/STIs. The 
objectives are: i) to study awareness and acceptability 
of female condom among the couples using 
contraception, and ii) to understand attitudes and 
perceptions of the couples towards female condom. 
It is a clinic based prospective study, involving 120 
eligible couples using contraceptive methods such 
as oral pills, CuT, and male/female sterilization. 
The present study will explore the acceptability of 
female condom and future possibility of introducing 
it in family planning programme. 

iNfertilitY
feMale iNfertilitY

Polycystic Ovary Syndrome

Genetic analysis of polycystic ovary syndrome 
(PCOS) with special emphasis on genes involved 
in insulin resistance

Polycystic ovary syndrome (PCOS) is a complex 
polygenic disorder in women. Insulin resistance 
is a major pathogenic factor and related genes 
are suggested to be candidate genes. During the 
reporting year, genotyping of coding region 
polymorphism of Pro12Ala and His447His of 
PPARγ gene has been completed. Pro12Ala 
variant of PPARγ showed significant association 
with decreased PCOS susceptibility. Both 
polymorphisms influenced insulin related traits 
and improved glucose metabolism in these women 
but failed to show any association with lipid 
parameters and hyperandrogenemia. Recruited 
participants are being genotyped for PON1 and 
ENPP1 genes.

Molecular signature of human follicular fluid in 
PCOS by proteomics approach

During the reporting year the NIRRH carried out 
cataloguing of proteins in follicular fluid from 
healthy women using a multipronged approach 
of different protein prefractionation techniques of 
SDS-PAGE, OFFGEL and SCX-based separation 
followed by LC-MS/MS analysis to characterize 
the proteome of human follicular fluid. Total 480 
proteins have been identified. Comparison of 
this protein dataset against the plasma proteome 
database showed 416 proteins identified in the 
follicular fluid.The most abundant group of proteins 
identified in our study is those involved in acute 
inflammatory response and complement proteins. 

The study of anti-apoptotic and pro-apoptotic 
molecules in the development of cystic follicles 
using an estrogen treated mouse model 

The NIRRH developed a neonatally estrogenized 
mouse model showing cystic ovary from 6 week 
onwards to study apoptosis. The results suggest 
that single injection of estradiol during the neonatal 
life programmes early pubertal onset, cessation of 
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cyclicity, ovarian deficits and induce cyst formation 
with disturbed folliculogenesis and increased 
apoptosis. Further we would like to study the 
effects of dysregulation apoptosis on the fertility of 
the estrogenized mouse model. 

Determining prevalence of PCOS among 
adolescents and young girls in Mumbai, India

Using a systematic multi-stage random sampling 
method 1212 young girls and women belonging 
to lower middle class population at household 
level were enrolled who had attained menarche 
for not less than 2 years, who were unmarried and 
were willing to participate in the study. PCOS 
prevalence among 600 subjects that fulfilled the 
diagnostic requirements was estimated to be 24% 
by Rotterdam and 12.7% by AES criteria. Only 5 
cases of hypothyroidism were diagnosed and ruled 
out as differential diagnosis. Lean PCOS were most 
common (73.6%). Phenotype J (oligo anovulation 
and PCO on USG) was found among 76.4% 
followed by I (biochemical hyperandrogenism 
and PCO on USG) among 28.5%, H (clinical 
hyperandrogenism and PCO on USG) among 27% 
and D (biochemical hyperandrogenism and oligo 
anovulation) among 25.7% of PCOS cases. Only 
one case with Metabolic Syndrome was diagnosed. 
Menstrual irregularities and Biochemical 
hyperandrogenemia were more common in lean/
normal PCOS cases. 

It is proposed that a history of oligomenorrhoea 
(cycle length of > 35 days) is crucial as a screening 
tool with a specificity of 94% and sensitivity of 
83.3% to detect a possible case of PCOS. If this is 
applied to the drop out cases then 12% of the cases 
had oligomenorrhoea and thus about 11% of these 
cases could have possibility of being PCOS. 

Autoimmune markers for diagnosis of 
endometriosis

NIRRH have established peptide ELISA based 
on the epitopes of Tropomyosin 3, Stomatin 
like protein 2 and Tropomodulin 3 for diagnosis 
of endometriosis. A multi-center study has 
been initiated to validate the peptide ELISA 
in larger sample size representative of Indian 
population.

Study of endometrial tuberculosis among 
infertile women by detecting M. tuberculosis in 
menstrual blood 

Objective of the study is to evaluate the clinic 
based prevalence of endometrial tuberculosis 
among women attending infertility clinics in 
Mumbai using GEN-PROBE AMPLIFIED 
Mycobacterium tuberculosis Direct (MTD) TEST 
for tuberculosis (TMA) and liquid based culture 
(Versatrek) on menstrual blood and endometrial 
aspirates. 

M. tuberculosis was found positive by culture in 
only one menstrual blood sample. Out of the positive 
results, Mycobacterium other than tuberculosis 
(MOTT) was found in 3 samples of menstrual blood 
on culture reports. One of the MOTT sample was 
identified to be Mycobacterium intermedium, a new 
type of slow growing Mycobacterium, found to co-
exist in water and soil. There is one case reported 
of isolation from Granulomatous Dermatitis 
(cutaneous infection) from hot tub exposure in an 
immunocompetent hosts and another case report 
from sputum sample in patient suffering with 
pulmonary disease. The participants with positive 
results of MOTT were further evaluated by doing 
MTD and culture on endometrial aspirate but were 
found to be negative. 

Deciphering the functional significance of heat 
shock protein 90 beta (HSP90β) in ovarian 
autoimmunity

Autoimmune attack of ovary accounts for 1% 
cases of female infertility, of which 47% cases are 
due to immune mediated destruction of HSP90. 
Using a combinatorial approach of in-silico and 
wet lab experiment, we had earlier established a 
decapeptide EP6, to be the most immunogenic 
epitope of HSP90. In order to understand the 
functional significance of this peptide as well as 
the effect of these auto-antibodies on ovary and its 
underlying mechanisms, we disrupted the immune 
mechanism of female mice to successfully generate 
antibodies to HSP90. Profound effect on fertility 
was evident by the decrease in the fertility index 
and increase in the number of morphologically 
degenerated eggs/embryos. 
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Proteomics based studies to identify the proteins 
in the endometrial secretomes of humans  
and rats 

Studies were undertaken to assess the relevance 
of HMGB1 (high mobility group box protein 1) 
in implantation as this factor was found to 
demonstrate the similar pattern of abundance (less 
in receptive, more in pre-receptive phase) in rat as 
well as human uterine fluid. This was implicative 
of the functionally conserved role of HMGB1 
in implantation. Administration of recombinant 
HMGB1 in uterine luminal cavity on day 3 of 
pregnancy led to implantation failure in rats. 
Further excess of HMGB1 resulted in impaired 
endometrial morphology. Endometrial expressions 
of RAGE (receptor for advanced glycation end 
product, one of the receptors for the extracellular 
HMGB1) as well as TNF-α (tumor necrosis factor 
alpha) were also found to be higher in HMGB1 
treated rats as compared to non-treated rats. These 
results were indicative of the detrimental effect 
of higher levels of extracellular HMGB1 on 
implantation. 

Factors of relevance in endometrial adhesiveness 
to embryonic cells

It is well established that the endometrium 
becomes receptive to an incoming embryo only 
during a specific period, known as the receptive 
phase, in the menstrual cycle and during this 
period the endometrium acquires adhesiveness to 
an incoming embryo. Functional genomics studies 
have demonstrated significant alterations in the 
repertoire of cell adhesion molecules (CAMs). In 
addition to differential expressionand localization 
of CAMs on the endometrial cell surface may also 
govern endometrial receptivity. The present study 
was directed to investigate the role of Rab11A 
(a recycling GTPase) in the trafficking of CAMs 
(integrin αV, β3 and E-cadherin) to the endometrial 
cell surface. Over-expression of Rab11A (wild type 
and dominant negative mutant DNA) in Ishikawa 
(endometrial epithelial cell line) led to decreased 
localization of integrin αV on the apical cell 
surface. Initial analysis suggests a role of Rab11A 
in trafficking of integrin αV to the cell surface of 
endometrial epithelial cells. 

Collectins and other immune related proteins 
in immunoregulation during pregnancy 
maintenance

The human term placental tissue obtained from 
women undergoing caesarean section was 
exogenously treated with recombinant human 
SP-D and the culture supernatants were analyzed 
for cytokine levels using multiplex bead array. The 
rhSP-D treated placental tissues showed increased 
production of proinflammatory cytokines IL-1α, IL-
1β, TNF-α, IL-6, IL-8 and MCP-1 in comparison 
to the controls. The observation suggests that 
differential expression of placental SP-D may 
affect the induction of pro-inflammatory immune 
status in the process of parturition.

Investigating the role of immune cells 
and mesenchymal stem cells (MSC) in the 
pathogenesis of endometriosis 

In order to target angiogenesis in endometriosis, 
a novel therapeutic strategy has been designed 
wherein adenoviral vector carrying sflt-1gene 
(VEGF soluble receptor) has been transfected to 
healthy human endometrial mesenchymal stem 
cells (MSCs). These transfected cells have been 
injected intravenously in the SCID mouse model of 
endometriosis. The effect of the transfected MSCs 
on angiogenesis and size of the endometriotic lesion 
is being analyzed. 

MSCs from endometriotic tissue (ESCs) showed 
significantly up regulated expression of TLRs 2, 
3, 4, 5, 7, 8, 9, 10, CLK1, NOD1, MMP 3 and 
9 transcripts and down regulated expression of 
TLRs 1, 6, CLP1, NOD2 and PTX3 transcripts 
compared to MSCs from healthy endometrium 
(HSCs). The multiplex cytokine bead array was 
used to analyze cytokine levels in the conditioned 
medium from endometriotic MSCs (ESCs) and 
healthy endometrial MSCs (HSCs). ESCs showed 
significant up regulation of cytokines and growth 
factors such as IL-4, IL-6, IL-10, IFNγ, EGF, 
VEGF and MCP-1 when compared with cytokine 
levels in conditioned medium from healthy 
endometrial MSCs (HSCs). The data suggests 
that endometriotic MSCs are proinflammatory and 
could be contributing to the chronic inflammation 
observed in association with endometriosis.
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Role of homeobox gene HOXA10 in  
endometrial decidualization

The aim of this study is to decipher functions of 
HOXA10 in the adult primate endometrium. The 
studies conducted so far have demonstrated that 
HOXA10 is essential for decidual response in the 
human endometrium which is required for local 
immune-modulation and cytoskeletal organization. 
Based on the microarray analysis of decidual 
cells, it was hypothesized that HOXA10 may also 
direct trophoblast invasion. Studies revealed that 
loss of HOXA10 in the decidual cells stimulates 
trophoblast invasion. This is does so by activating 
the expression of the invasion machinery and 
phosphorylation of Stat1. A crosstalk occurs 
between decidual HOXA10 and trophoblastic Stat1 
via the gp130 cytokines which dictates invasion. 
Further analysis of the microarray data is ongoing 
to determine the gene signatures regulated by 
HOXA10. 

Role of RAGE (Receptor for Advanced Glycation 
End product) in endometrial physiology

The expression of RAGE and its ligand HMGB1 
was studied in rat endometrium throughout the 
estrous cycle. Endometrial expression of RAGE 
was found to be higher in the proestrous phase as 
compared to that in estrous, diestrous and metestrous 
phases. RAGE expression was found to be higher 
in ovariectomized rats treated with estrogen plus 
progesterone than in those treated with estrogen and 
progesterone alone, suggesting that the expression 
of RAGE and its ligand, HMGB1 is hormonally 
regulated.

Male iNfertilitY (GeNeratioN of 
traNsGeNic / KNocKout aNiMals)

Functional significance of transcription 
regulatory factor, Oct-4 in the early events of 
spermatogenesis in mice

The study elucidated the expression pattern of Oct-4 
and other genes involved in SSC self-renewal, 
proliferation or differentiation with the help of 
microarray. Using shRNA mediated Oct-4 silencing 
in vitro, it has been shown that Oct-4 silencing 
induces apoptosis and decreased proliferation of 

cultured undifferentiated type A spermatogonial 
cells along with differentiation of these cells 
towards type A1-A4 spermatogonial lineage. Oct-4 
silencing also leads to down regulation in the 
expression of genes involved in SSC self-renewal. 

Understanding sperm motility

Research is focused towards investigating the 
proteins and exploring the significance of their post 
translational modifications such as phosphorylation 
and acetylation in sperm motility. The studies 
conducted in 2012, have demonstrated the role 
of HDAC6 in sperm movement. Using inhibitors 
such as Trichostatin A (which inhibits all HDACs), 
Tubastatin (which only inhibits HDAC6), and 
Sodium butyrate (to which only HDAC6 is resistant) 
it was demonstrated that HDAC6 regulates sperm 
movement and that deacetylase activity is present in 
the sperm. These observations signify an important 
role for this post translational modification in the 
flagella and studies investigating the role of tubulin 
acetylation /deacetylation in sperm motility are 
ongoing. 

Molecular characterization of human sperm 
progesterone receptor

The purpose of this study is to determine the 
progesterone mediated signaling mechanisms 
in spermatozoa that regulate sperm motility. 
In the reporting year the progesterone driven 
sperm phospho-proteome was elucidated and 
22 differentially phosphorylated proteins were 
identified. The results revealed that progesterone 
leads to differential phosphorylation of various 
sperm proteins mainly those involved in motility. 
The kinases that phosphorylate these proteins 
are identified. Functional studies are ongoing to 
determine how different kinases/phosphatases 
regulate the phosphorylation-dephosphorylation 
events that regulate sperm motility and acrosome 
reaction. 

Deciphering the role of Lim Homeodomain gene 
Lhx2 in gonadal development 

The aim of the study is to investigate the role of 
Lhx2 in gonad differentiation. We have shown 
that in the Lhx2 -/- embryos the gonads are 
formed and morphologic differences are seen in 
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the male and the female gonads indicating that sex 
differentiation is unaffected in absence of Lhx2. 
Detailed analysis of the gonads at different days 
of development, revealed a major difference in 
the vascular patterning in the Lhx2 -/- gonads as 
compared to wild type. Studies using molecular 
methods in the mutant gonads revealed alteration 
in genes associated with vascular patterning and 
Wnt family of morphogens. Studies are ongoing to 
determine how loss of Lhx2 mechanistically alters 
vasculogenesis in the developing gonads. 

Deciphering the roles of collectins (SP-A, SP-D 
& MBL) in testicular immunoregulation

Breaching the immune privilege of testes is  
associated with the male infertility. 
Immunoregulatory proteins such as collectins are 
present in the human testes and play an important 
role in regulating the immune response. MBL-A, 
SP-A and SP-D transcripts were not detectable 
in the testes of 9 and 15 dayold mice, and were 
detected in the 30, 45, 60 and 90 day old testes 
(after onset of puberty) suggesting the hormonal 
regulation of MBL-A, SP-A, SP-D. To evaluate the 
roles of testicular collectins, a high dose LPS (5.0 
mg/kg BW) induced murine model of testicular 
inflammation has been developed that showed a 
significant increase in the testicular levels of TNF-
alpha, TGF-beta and IL-10 transcripts. 

The murine testicular expression of collectins was 
validated by immunohistochemical staining and 
results showed that the SP-A, SP-D & MBL-A 
proteins are expressed from 30 day onwards in the 
mice testis (Fig.1). The SP-A and SP-D proteins 
were mainly localized in interstitial spaces and on 
the spermatid tails. For MBL-A, the staining was 
seen mainly in the interstitial compartment, on the 
Sertoli cell cytoplasm, round spermatids and on 
spermatid tails. Relatively weak staining was seen 
for SP-A than SP-D & MBL-A.

Protocols for isolation of Sertoli cell, Leydig cell 
and peritubularmyoid cell from testis for in vitro 
assays to identify the role of testicular collectins 
have been standardized. FACS analysis showed 
that the Leydig cell population is 96% pure, 
peritubularmyoid cell population is 89.5% pure and 
Sertoli cell population is 94.3% pure.

Role of DAZ gene copies in infertile males: Its 
impact on fertilization and embryo quality

Deletions of the Y chromosome referred to as 
Yq microdeletions has been reported to occur in 
8-10% of infertile males. In the reporting year we 
analyzed the data from more than 3600 infertile 
individuals all across the country and determined 
the frequency to be 5.8%. Yq deletions were found 

Fig. 1: Developmental expression and localisation of collectins (SP-A, SP-D and MBL) in murine testes.
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with almost similar frequencies in azoospermic, 
oligozoospermic and asthenozoospermic men and 
the deletions of the AZFc locus were most prevalent. 
In addition to Yq deletions, alternations within the 
AZFc locus were also identified in infertile men. 
These included gr/gr, b1/b3 and b2/b3 deletions. 
However these deletions were also found in fertile 
controls albeit at lower frequencies. The recruitment 
of more study subjects and controls is ongoing to 
determine the involvement of AZFc rearrangements 
in male infertility. Studies are ongoing to determine 
copy number variations in various genes within the 
AZFc locus and its association with IVF outcome 
in infertile males. 

A study on cystic fibrosis trans-membrane 
conductance regulator (CFTR) gene screening 
and its association with congenital bilateral 
absence of Vas Deferens (CBAVD)

Congenital bilateral absence of vas deferens 
(CBAVD) affects 2 % of infertile but otherwise 
healthy males. Out of 30 CBAVD males, 3 males 
have unilateral absence of kidney. Two such cases 
have been extensively studied and direct sequencing 
was carried out for essential promoter, entire coding 

regions and splice sites of 27 exons of the CFTR gene 
in both male and female partners. Sequence analysis 
of CFTR gene in Indian male having CBAVD, 
Congenial bilateral absence of seminal vesicles, 
right renal agenesis and left ectopic kidney resulted 
in identification of previously known 3 potential 
regulatory CFTR variants c.1540 G>A; c.2694 
T>G , c.4521 G>A. In addition to this, an intronic 
variant c.3041-92 G>A (IVS15) was also detected 
in the male partner (Fig.2). The female partner was 
found to have homozygous V470M (c.1540 G>A 
in exon 10) and heterozygous Q1463Q (c.4521 
G>A in exon 24) variants which were also detected 
in her male partner. Preliminary work carried out 
in our laboratory indicates the necessity to screen 
large number of CBAVD males and their female 
partners undergoing ICSI.

Genomic imprinting in male germ line and its 
role in embryo development: Characterization of 
placental defects in embryos sired by tamoxifen 
treated male rats

Tamoxifen treatment to adult male rats  
demonstrated increase in post-implantation 
embryo loss due to hypermethylation at imprint 

Fig.2: Identification of CFTR variants in Indian CBAVD male with CASV, unilateral renal agenesis and ectopic kidney A: c.1540 G>A 
(Exon 10) B: c.2694T>G (Exon 14A) C: c.4521 G>A (Exon 24) D: c.3041-92 G>A (Intron 15)
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control region/differentially methylated regions 
of a number of imprinted genes in resorbing 
embryo and aberrant expression of genes 
involved in placental lineage development. The 
present study was carried out to characterize the 
placental defects in these embryos. Morphology 
of resorbing embryos sired by tamoxifen treated 
male rats showed an increase in the polyploid 
giant trophoblast cells layer and a reduction in 
spongiotrophoblast and labyrinth trophoblast 
layer in the resorbing embryos when compared to 
normal embryos. Flow cytometric analysis showed 
that the number of polyploidy cells, representing 
trophoblast giant cells increased in the resorbing 
embryos. Further studies are onoing to check the 
invasiveness of these cells.

Development of Guidelines on Prevention and 
Management of Infertility in the Primary Health 
Care System

The institute and other collaborating centers of 
WHO developed guidelines for prevention and 
management of infertility in the on public health 
care systems. However, adherence with these 
service delivery protocols would largely depend on 
the readiness of public health system. Not much is 
known about available inputs, current management 
practices at different levels on primary care in 
public systems. A study is initiated with an overall 
objective to (i) assess knowledge and skills amongst 
providers at sub centers, primary health centers, 
community health centers and district hospitals 
on prevention and treatment of infertility; (ii) map 
readiness of sample facilities for providing services 
for prevention and treatment of infertility; (iii) 
make recommendations for designing appropriate 
programmatic interventions for addressing 
infertility; and (iv) explore the social aspects of 
infertility including stigma and discrimination, 
perceived causes of infertility among couples in the 
study area; along with readiness of community for 
accessing services for prevention and management 
of infertility.

The data collection was completed in 11 out of 
the 12 study Districts by 31 December, 2012.The 
process of data analysis is ongoing.

rti/ stis/hiv/ Microbicides

Characterization of antimicrobial peptide 
(AMP), SsALF-24 isolated from the hemocytes 
of Indian mud crab, Scylla serrata

The cDNA coding for anti-lipopolysaccharide factor 
(ALF) has been identified from the Indian mud crab, 
Scylla serrata and has been named Scylla serrata 
antilipopolysaccharide factor (SsALF). Next we 
have designed and synthesized a 24 mer peptide 
(SsALF-24) based on this putative LPS binding 
domain. In the previous year we have reported that 
Autophagy’s connection with innate immunity and 
demonstrated Toll-like receptor 4 (TLR4) act as a 
sensor for autophagy, wherein TLR4 ligand (LPS)-
induced autophagy is attenuated by SsALF-24 
peptide. However, the signaling pathways leading 
to the activation of autophagy in innate immunity 
are not known. During the year, we defined a 
new molecular pathway in which LPS-induced 
autophagy is regulated through a Toll-interleukin-1 
receptor domain-containing adaptor-inducing 
interferon-β (TRIF- β)-dependent TLR4 signaling 
pathway. 

Characterization of AMPs isolated from rabbit 
vaginal fluid and their role in vaginal innate 
immunity

Previously it has been reported that Antimicrobial 
peptide (AMP), rabbit hemoglobin-α subunit 
(RVFHbαP) initially designed from its native 
protein identified in rabbit vaginal fluid (RVF), 
showed 96% sequence homology to human 
hemoglobin-α subunit. Using In-silico approach 
and molecular modeling tools, we have designed 
several peptides of human hemoglobin-α chain 
(hHbα) interactive to gp120. One of the five 
peptides, HbAHP-25 (Hemoglobin anti-HIV 
peptide-25) showed significant inhibition of gp120 
binding to CD4 receptors. Detailed immunological 
characterization and the mechanism by which 
HbAHP-25 inhibits gp120-CD4 interaction are 
currently under progress.

Studies on the modulation of vaginal immunity 
during host-pathogen interactions in response 
to microbicide

Innate immunity is a complex host defense 
mechanism against microbial infection. Recently, 
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we have identified several innate immune AMPs, 
which neutralize pathogen activity. During 
the reporting period, to generate translational 
knowledge for developing prophylactic and 
therapeutic measures against vaginal infections 
(STIs/HIV), it was aimed to delineate the role 
of PAMPS in host-pathogen interactions at the 
molecular level. The studies done in this direction 
revealed that AMP (nisin) ameliorates pathogen-
induced expression of tight junctions (TJ’s) proteins 
(ZO-1 and Claudin-1) in epithelial monolayer. The 
expression of NF-κB p65 mRNA and protein in 
vaginal epithelial cells also significantly altered. 
Furthermore, we demonstrated that spent medium 
of unstimulated and nisin treated End1/E6E7 cells 
inhibited Th1 phenotype of dendritic cells/T cells 
(DC: T). 

Approaches to prevent biofilm formation by 
Gardnerella vaginalis

Recurrence of bacterial vaginosis (BV) despite high 
initial cure rates is most likely due to the failure 
of the current antibiotic regimen to eliminate the 
Gardnerella vaginalis dominated polymicrobial 
biofilms. Therefore, the objective of the study 
is to develop strategies for addressing the unmet 
need for controlling the BV associated biofilm 
formation. In the reporting year targeted peptide 
based approaches were explored. Testing of an in 
silico designed peptide derived from the sequence 
of a protein involved in biofilm formation showed 
a trend towards inhibition of planktonic bacteria 
but had no effect on biofilm formation. Polyclonal 
anti-peptide antibodies raised in rabbits exhibited 
specific immunofluorescence staining of G. 
vaginalis biofilms validating the suitability of this 
protein as a target for biofilm control. Modified 
peptides demonstrating both a high affinity for the 
repeat regions of the biofilm associated protein as 
well as increased solubility, in silico, have been 
designed and will be tested for their potential to 
control biofilm formation. 

Investigations on role of SP-D (a C-type 
collagenous lectin) in vaginal innate immunity 
and its potential as a vaginal microbicide

The anti-HIV activity of rhSP-D was validated 
in T cell line (Jurkat) and monocytic cell line 
(U937) by p24 ELISA. The rhSP-D treated PHA 
stimulated human PBMCs significantly down 

regulated IL-6, VEGF, IFN-γ, TNF-α, IL-1α and 
IL-1β. Densitometric analysis of rhSP-D treated 
HIV infected U937 cells showed more than 2 fold 
decrease in p38, p42, p44 and pAKT kinases. The 
cytokine analysis of the supernatants by multiplex 
bead array showed that rhSP-D significantly down 
regulated IL-2, IL-6, VEGF, IFN-γ and MCP-1. 
These experiments confirm the in vitro anti-
HIV activity of rhSP-D in human cell lines and 
inhibition of HIV stimulated signal transduction 
related to inflammation as one of the underlying 
mechanism. Importantly, the formulation had no 
significant effect on viability of vaginal epithelial 
cells and showed a therapeutic index of more  
than 10. 

Investigations on the role of SP-A, SP-D and 
MBL in fertility and embryo implantation 

To confirm the role of endometrial SP-D in  
pregnancy, SP-D gene deficient mice were 
evaluated for number of implantations. The number 
of implantation sites in the SP-D-/- mice was 
significantly lower than the wild type mice (SP-D+/+) 
suggesting that uterine SP-D may be contributing 
to the process of embryo implantation. 

The uterine immune compartments of the cycling 
SP-D gene deficient and wild type mice were 
examined. However, no significant difference was 
observed in the numbers of F4/80+ macrophages, 
CD11c+MHC classII+ dendritic cells, total MHC 
class II+ antigen presenting cells, CD3+CD4+ T 
helper cells and CD3+CD8+ cytotoxic T cells in 
the uteri of the SP-D knockout mice (SP-D -/-) as 
compared to the wild type mice. No significant 
difference in the Foxp3 protein levels in the uteri of 
SP-D+/+ and SP-D-/- mice. These results suggest 
that immune compartment of cycling uteri of 
the SP-D gene deficient mice is not significantly 
different from wild type mice. 

Construction of recombinant anti HIV vaccine

Candidate vaccines against HIV tested so far 
have proven to be safe but with poor to moderate 
immunogenicity. Semliki Forest virus (SFV), 
an alphavirus is an attractive vaccine vector for 
generating effective immune responses against 
HIV-1. Furthermore, it is very safe as it is non-
pathogenic in humans and no pre-existing immunity 
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to SFV. It has a broad host range and produces 
high levels of transient gene expression. RNA 
replication is cytoplasmic and hence there is no 
risk of chromosomal integration. Both individual 
and in combination the recombinant constructs 
were found to generate HIV-1C specific immune 
responses in Balb/C mice. HIV-1 Env-specific and 
Gag-specific humoral responses were elicited by 
rSFV constructs as detected by gp120 ELISA and 
p24 Gag ELISA respectively. Clearly detectable 
Env-specific, potent Gag-specific and moderate 
HIV Pol-specific cellular responses were detected 
by IFN-gamma ELISPOT assay. The SFV vector 
based recombinant constructs expressing HIV-
1C antigens are therefore good candidates for 
advancement into human trials. The recombinant 
constructs will be evaluated for safety and 
toxicity.

Association of host immuno-genetic factors with 
HIV transmission 

Ongoing study on association of immune-genetic 
factors in mother to child HIV transmission revealed, 
presence of specific alleles either in HIV positive or 
in HIV exposed negative children. Polymorphisms 
in HLA and cytokine genes were compared in 46 
negative and 21 positive children, born to HIV 
infected women, who completed 18 months follow 
up. Significant association was observed with 
HLA-B37, HLA-B51 and HLA-DRB109 with HIV 
acquisition. Cytokine gene polymorphism analysis 
revealed association of Interleukin 1 receptor CC 
genotype (IL-1R pst1 1970 C/T, rs 2234650) with 
protection from HIV infection. 

Results also highlighted the use of three drugs 
antiretroviral therapy (ART) for pregnant women 
was effective in controlling maternal viral load 
during pregnancy than single dose nevirapine 
treatment, thereby reducing the rate of mother to 
child HIV transmission. 

Correlation between cytokine polymorphism 
with cytokine levels revealed presence of IL-10 
-1082A>G with increased level of cytokines. This 
SNP was seen significantly in high proportion in 
HIV exposed seronegative spouse of discordant 
couples, might be one of the factor associated with 
protection. 

CD4 independent binding of HIV to human 
mannose receptor (hMR) on sperm and vaginal 
epithelial cells and its association with sexual 
transmission of HIV 

HIV binds specifically to human mannose receptor 
(hMR) on sperm and vaginal epithelial cells (Vg) 
cells which are devoid of conventional CD4 receptor 
for HIV binding and entry into host cells. Further 
expression of hMR was found to be in lower number 
of Vg cells of the HIV negative female partner of the 
discordant couples as compared to that of females 
from normal population. HIV1 gp120 binding 
to Vk2/E6E7 Vg cell line and Vg cells show the 
increased expression of Matrix Metalloproteinases 
9 (MMP9) but not MMP2. MMPs are responsible 
for weakening of the vaginal epithelial barrier. This 
may lead to degradation of extracellular matrix and 
may facilitate HIV transmission into Vg cells and 
therefore sexual transmission of HIV.

Formulation of HIV binding inhibitors for hMR, 
coreceptors CXCR4 and CCR5 for prevention 
of HIV entry into Vg and cervical cells has been 
prepared in the tablet form. The formulation will be 
tested for preclinical efficacy using rhesus monkey 
model at NIN, Hyderabad. 

Characterization of HIV variants in peripheral 
blood mononuclear cells (PBMCs) and urogenital 
cells

Poor proof reading activity of HIV1 reverse 
transcriptase enzyme results in to continuous viral 
variation and presence of distinct variants in cells 
and secretions from same individual. Genotypic 
and phenotypic characterization of HIV variants 
in PBMCs and urogenital cells demonstrated the 
presence of distinct variants in the same individual. 
The variants in PBMCs and sperm or Vg and 
cervical cells of the same individual showed 
variable infectivity, in-vitro with different Number 
of NLG sites in C2-V3 region of env gene of HIV1 
C. Viral load in blood and urogenital secretions did 
not show correlation. In some cases the viral load 
in blood was undetectable while that in semen was 
significantly high. Translated amino acid sequence 
showed the conserved as well as variable regions. 
The sequence variability was more in females as 
compared to males. Viral load and CD4 count did 
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not show correlation with infectivity and NLG sites 
in all the cases. 

Role of host defense proteins of the male 
reproductive tract in anti-HIV 

Host defense proteins which play a potential role 
in prevention of HIV transmission were isolated 
from human plasma and characterized. One of 
the fractions (Fraction 5) eluted following cation 
exchange chromatography of human seminal plasma 
inhibited the binding of gp120 to CD4 receptor. 
By MALDI-TOF analysis of this fraction showed 
identity of two proteins with heat-shock protein 
70 12B and galectin-2. Additionally cystatin-C 
(Cys-C), a protease inhibitor reported to be present 
abundantly in human seminal plasma was also 
investigated for anti HIV activity. B20, p31 and p24 
as demonstrated by dot-blot and ELISA showed 
interaction with HIV protease. Bio-active Cys-C 
was purified from human seminal plasma using 
affinity chromatography and was shown to reduce 
infectivity of HIV-infected TZM-bl cells. By far, 
Western blot analysis Cys-C showed interaction 
with HIV gp140, gp1. The host defense proteins 
from human seminal plasma are being further 
characterize for anti HIV activity.

Study of prevalence of HIV in unregistered 
hospital deliveries: Retrospective analysis in 
Maharashtra, India

Of a total of 8828 hospital deliveries studied, 26.06 
per cent were from Nasik civil hospital, 13.46 per 
cent were from Thane civil hospital, and 60.48 per 
cent were from hospitals from Mumbai. Overall 
prevalence of unregistered hospital delivery was 
found to be 19.57 percent. Prevalence of HIV in 
unregistered hospital deliveries was significantly 
higher than the prevalence of HIV in ANC mothers 
and registered hospital deliveries. All HIV positive 
unregistered hospital deliveries were from young 
age group, and poor socio-economic status. 

It is recommended that every effort should be made 
at the community level to register the women as soon 
as she gets pregnant. Guidelines for management of 
unregistered hospital deliveries should be strictly 
followed as these groups of women are at high risk 
of HIV transmission. 

Preparing sites for conducting effectiveness 
trials of microbicides in India

This is an ICMR task force study which aims to 
identify and select sites for conducting efficacy 
trial on vaginal microbicides. The study will 
evaluate the current HIV prevalence and incidence 
of HIV among at risk adult women from 3 high 
HIV prevalence states (Maharashtra, Karnataka, 
and Andhra Pradesh) in India. This cross-sectional 
study has been initiated at 2 sites in each state with 
1500 sexually active female sex workers between 
age group of 18 and 45 years at each site who will 
be screened during one year period and BED-
capture enzyme immunoassay (BED-CEIA) will 
be used to estimate HIV incidence.The details of 
study participants enrollment & conducted tests 
since beginning of the study are given in the table: 

The study at Mumbai site is completed and all the 
blood samples are handed over to NARI, Pune for 
conduct of HIV tests.

MeNopause aNd osteoporosis

To date, drugs and hormones that act by inhibiting 
osteoclast-mediated bone resorption have been the 
mainstay of osteoporosis treatment and prevention 
of fractures. A study has been initiated to identify 
proteins relevant to bone mass in monocyte by 
comparative proteomics approach which may 
reveal molecular signatures of low bone mineral 
density in monocyte and may lead to development 
of newer biomarkers and/or novel protein targets 
for drug discovery for osteoporosis. The technique 

FSW type
(a)

patients 
enrollment (B)

Blood tested
(c)

hiv+
(% of C) (D)

rpr+
(% of C) (E)

CD4 count < 350, 
(% of D) (F)

Brothel Based 796 788 94 (11.9%) 34 (4.31%) 25 (26.6%)
Street Based 140 137 3 (2.2%) 1 (0.7%) 1 (33.3%)
Home Based 547 543 7 (1.3%) 2 (0.4%) 2 (28.6%)
Bar Based 34 34 0 0 0
Total 1517 1502 104 (6.92%) 37(2.5%) 28 (26.92%)
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for isolation of proteins from monocytes obtained 
from women with discordant bone density has been 
optimized. To further reveal the role of estrogen, a 
project is initiated to study proteins in the secretome 
of osteoclast and osteoblast differentiation in 
presence and absence of estrogen and thus to identify 
estrogen regulated proteins at the molecular level 
involved in the bone remodeling. The quantitative 
analysis of some of these estrogen-regulated 
secretory proteins is in progress.

MaterNal aNd child health

A prospective observational study of “Near 
Miss” obstetric events and maternal deaths in 
tertiary hospitals of mumbai

Maternal near-miss refers to a woman who nearly 
died but survived a complication that occurred 
during pregnancy, childbirth or within 42 days of 
termination of pregnancy. Over the past decade, 
there has been an increasing interest internationally 
in studying near misses, or severe morbidity, to 
complement traditional audit of maternal mortality. 
Review of these cases has the potential to highlight 
the deficiencies as well as the positive elements 
in the provision of obstetric services in any health 
system. The overall objective is to review the 
near miss cases and maternal deaths which would 
provide feedback for the improvement of maternity 
services in the selected health facilities and similar 
tertiary hospitals. 

The study is being conducted in two tertiary 
hospitals LokmanyaTilak Municipal General 
Hospital and Sir J.J. Group of Hospitals in 
Mumbai. A planning meeting was conducted at 
NIRRH to finalize the criteria for near miss events 
and questionnaire for the study. Meetings were 
also conducted at the two centers for sensitization 
of the staff. Interviews of women with near miss 

events are being conducted. Maternal deaths at 
the two centres are also being reviewed. The data 
collected at the two centres from September – 
December 2012 is as follows – 

Socio-behavioural aspects of smokeless tobacco 
with implications on reproductive health of 
low income married women in Mumbai slum 
communities

Smokeless tobacco products (paan with tobacco, 
mishri, gul, chewed tobacco and gutka) are widely 
used by women in India. Epidemiological studies 
have established the potential adverse effects 
of use of smokeless tobacco on the risk of oral/ 
esophageal cancers and reproductive health 
outcomes including premature delivery, low 
birth-weight and birth length. This study explores 
the smokeless tobacco use patterns, beliefs and 
perceptions on reproductive health of women in 
a low income community of Mumbai. During the 
year 2012, quantitative data was collected using 
survey instrument from 409 users and 62 non-users. 
The mean age at initiation of various smokeless 
tobacco products used by women is 20.4 years and 
about one-fifth (21.6%) reported of initiating the 
use of these products during pregnancy. Among 
the users, nearly one-third (31.4%) were poly 
smokeless tobacco users. 

adolesceNt health services

Strengthening the ARSH services as per the 
National Standards of ARSH implementation 
guide in Karjat block of Raigad district 

NIRRH has been providing technical and monitoring 
support to Govt of Maharashtra in Karjat block of 
Raigad district since 2009 to operate and sustain 
the established adolescent friendly health services 
(AFHS) at 8 health facilities in Karjat block. Quality 

LokmanyaTilak Municipal General Hospital, Sion Sir JJ Group of Hospitals 
Near Miss cases Maternal deaths Near Miss cases Maternal deaths

Sept 2012 49 7 18 3
Oct 2012 80 13 24 1
Nov 2012 59 7 14 2
Dec 2012 48 8 18 0
Total 236 35 73 06
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assessment findings of 20 health facilities in March 
2012 indicated improvement in overall standards of 
service delivery, however the demand generation 
and functional linkages between various identified 
sectors need to be improved. In order to strengthen 
this component the project was continued for one 
year. Piloting of ARSH helpline, testing feasibility 
of providing incentives to ASHA’s for referring 
clients to AFHS and reviewing secondary data on 
MCH indicators were the additional objectives 
during the reporting period.

To improve demand for services, adolescent health 
camps were organized and referral linkages were 
established between AFHS and secondary schools 
including ashramshalas, local NGOs and self-help 
groups. Involvement of school medical officers is 
enhanced to identify SRH concerns of adolescents 
during health checkups and refer them to health 
facilities during their visit for check-up in schools 
with active involvement of ANMs for follow-up. 
ASHA workers were re-sensitized and involved 
in ARSH outreach activities and referrals. The 
attendance of adolescents at the centers increased 
from 7848 in the last year to 8501 (including 1174 

beneficiaries in adolescent health camp) during the 
current year. The project is currently ongoing with 
emphasis on sustaining the activities. 

Capacity building of volunteer adolescent peer 
leaders for promoting effective reduction in 
early marriage and early pregnancy among 
rural unmarried adolescents in Maharashtra

The primary objective of this study is to promote 
delayed marriage and pregnancies among rural 
unmarried adolescents in the Thane district 
of Maharashtra. This study is to develop and 
implement a volunteer community based peer led 
programme. The project was initiated in the month 
of December 2012. During the month, a list of 1180 
households from 11 villages in BhivandiTaluka of 
Thane district was prepared. Finally 251 and 156 
eligible boys (16-21 years) and girls (14-16 years) 
respectively were included for the survey. Survey 
instrument was developed and tested in the field. 
The survey is being carried out using Personal 
Digital Assistant (PDA) handhelds

reproductive caNcers

Hormonal regulation of human telomerase and 
its possible implications in the pathogenesis of 
prostate cancer

 Studies were conducted to investigate whether 
ZEB2 is regulated by androgen in prostate 
cancer cells. A dose dependent increase in 
ZEB2 protein levels was observed in response to 
Dihydrotestosterone (DHT). Further, significantly 
higher levels of immunoreactive ZEB2 were 
observed in the prostate biopsies of PCa patients, 
compared to BPH patients. Increased levels of ZEB2 
were accompanied by significantly increased levels 
of AR in PCa tissues. Results obtained suggest a 
possible association between AR and ZEB2 in the 
pathogenesis of prostate cancer. In vitro studies 
have been planned to understand the mechanism 
by which androgen receptor regulates the ZEB2 
expression in prostate cancer cells.

Identification and characterization of membrane 
bound estrogen binding proteins in prostate cancer 
cell lines 

Previous studies have demonstrated the presence 
of estrogen binding proteins on the cell surface Fig. 3 & 4: Composite scores by each standard of all the 4 health 

facilities during three assessments

Attendance of Adolescents at AFHCs
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of prostate cancer cell lines. Studies conducted 
during the reporting year, demonstrated that the 
estrogen receptor like proteins exist on a non-
malignant prostate cell line (RWPE1) and in the 
normal rat prostate cells also. The membrane 
bound ER like proteins may have functions 
different than those executed by the conventional 
nuclear estrogen receptors. Membrane localized 
estrogen binding proteins appeared to be involved 
in signal transduction as stimulation of LnCaP 
cells with a cell impermeable estradiol conjugate 
led to phosphorylation of specific proteins. Efforts 
to determine the identities of these proteins are in 
progress.

Differential expression of host immunogenetic 
factors with human papillomavirus (HPV) 
infection in development of cervical cancer in 
Indian women

The main causative agent of cervical cancer 
is Human Papilloma Virus (HPV).Variation in 
immunogenetic factors is an important determinant 
the overall cellular immune response to the HPV 
infection. A case-control study carried out in HPV 
infected 60 women with cervical cancer and 60 
women without cervical cancer revealed presence 
of HLA- DRB103, DQB102, and haplotype HLA-
DRB103-DQB102 in significantly (P < 0.05) high 
frequency in cervical cancer cases. Among the 
HPV infected women with normal cervix HLA-
DRB113, DQB106 and haplotypes DRB113-
DQB106 frequency were significantly high.Our 
results also confirmed the assessment of DRB113 
as a protective marker in HPV infection outcome.

Enhancing knowledge and promoting health 
seeking behaviour of couples on STIs and 
cervical cancer in urban slums

The objective of the study is to assess the 
knowledge, attitude, behaviour and practices 
about STIs and cervical cancer among eligible 
couples and plan appropriate intervention towards 
increasing the health seeking practices. 

Intervention programmes

Qualitative data were collected by conducting 
two FGDs each with men, younger women and 

elderly women in control as well as intervention 
area. The results of FGDs indicate; improvement 
in the knowledge of STIs and Cervical Cancer 
in both the areas as compared to control area. To 
know the impact of interventions, end line survey 
was carried out during Aug-Dec 2012. During the 
survey 1020 couples from control area and 1013 
couples from intervention area were interviewed. 
Data verification and coding is in progress.

structural bioloGY aNd 
bioiNforMatics

Identification and characterization of putative 
binding partners of prostate secretory protein 
of 94 amino acids (PSP94)

PSP94 is one of the major constituents of human 
seminal plasma. It has been also referred as 
human seminal plasma inhibin (HSPI) or beta 
β-microseminoprotein (β-MSP). It has been 
shown to interact with other proteins like PSP-
BP and cysteine rich protein-3 (CRISP-3). During 
the purification of PSP94 from human seminal 
plasma we observed complexes of PSP94 bound 
with other proteins. Characterization of one such 
complex revealed that PSP94 binds to prostatic 
acid phosphatase (PAP). It was also observed that 
PSP94-PAP complex is also present in human 
seminal plasma. Significance of this interaction 
needs to be investigated further.

Understanding the role of CRISP-3 in prostate 
cancer

In order to study the role of CRISP-3 in prostate 
cancer, CRISP-3 expression was stably knocked 
down in LNCaP cells using shRNAs. Reduction of 
CRISP-3 expression did not affect cell viability but 
if affected the cell invasion. Transcriptional profile 
of CRISP-3 knockdown cells are being compared to 
that of the empty vector transfected cells by global 
gene expression profiling to understand the effects 
of CRISP-3 knock down at the molecular level.

Introduction of Electronic Patient Record 
Systems in Indian Government Hospitals 

An Electronic Patient Record (EPR) System 
was developed for the Department of Pediatric 
Medicine, B. J. Wadia Hospital. The software 
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caters to data storage, access and management 
based on the clinicians requirements. Along with 
systematic storage of patient records, the EPR has 
tools for creation of growth chart and gestational 
age calculator .

Studies to understand the tertiary structure-
dependence on antimicrobial activity of two 
novel peptides

The solution-state structure characterization of 
the peptides has been done using NMR. All the 
peptides are unstructured in solution. CD studies 
of the antimicrobial peptides and non-antimicrobial 
peptide analog in presence of the membrane-
mimetic SDS solution reveal that the antimicrobial 
peptide has a higher propensity to adopt helical 
conformation as compared to the non-antimicrobial 
peptide. 

Studies on the binding specificities of 
gonadotropins and their receptors 

The residues crucial for influencing the binding 
specificity of gonadotropin-receptor complexes 
(BSRs) have been delineated by sequence and 
structural analysis. The importance of these 
residues was validated by protein-protein docking 
with systematic replacement of identified residues 
and rationalizing few examples of cross-reactivity 
reported in literature for these gonadotropins. 
The 3D structural information of the BSRs of 
hFSHβ was used to search MMsINC® database, 
a large commercially available chemical structure 
repository. Top 600 peptidomimetics were 
retrieved using pharmacophore-shape similarity 
scoring methods. Various rounds of docking were 
carried out for screening and optimization of these 
peptidomimetics.

steM cell bioloGY

Preclinical studies with pancreatic and tri-
potent cardiac progenitors obtained from in-
house derived embryonic stem cell lines

Pre-clinical studies have been initiated to test the 
efficacy, safety and feasibility of in-house derived 
pancreatic and tripotent cardiac progenitors from 
human embryonic stem cells, in streptozotocin 
induced diabetic rats and myocardial infarcts 
induced by cryo injury in rabbit model. 

VSELs in mammalian gonads

A novel population of relatively quiescent, very 
small embryonic-like stem cells (VSELs) has 
been reported in the adult mammalian gonads, 
localized in the ovary surface epithelium (OSE) 
and at the basal region of seminiferous tubules. 
Besides VSELs, testis houses spermatogonial stem 
cells (SSCs) and ovary houses ovary germ stem 
cells (OGSCs), which are immediate descendants 
‘progenitors’ that arise from the VSELs.

Focal areas of OSE undergo proliferation and 
primordial follicle assembly during estrus phase 
in adult mice; whereas during di-estrus and pro-
estrus phase, the OSE remains relatively quiescent. 
Treatment with pregnant mare serum gonadotropin 
(PMSG, FSH analog) augments VSELs proliferation 
and differentiation leading to neo-oogenesis and 
primordial follicle assembly. We show that adult 
mammalian ovary undergoes primordial follicle 
assembly during reproductive life in contrast to the 
existing paradigm that a female is born with fixed 
number of follicles and that initial follicle growth is 
gonadotropin independent (Fig.9). FSH receptors 
have been detected on the stem cells by immuno-

Fig. 5: Confocal imaging of FSH receptors on sheep ovarian stem cells. Polyclonal antibody to FSHR (green) on (A) VSELs and (B) 
cluster of OGSCs with propidium iodide as a counterstain. (C) negative control
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localization as well as by in situ hybridization using 
exon- specific oligoprobes. 

In case of testicular VSELs, the results have 
shown that they are resistant to oncotherapy. In 
chemoablated, two months old mouse testis, the 
persisting VSELs are not able to differentiate 
because of a compromised niche. We have 
demonstrated resumption of spermatogenesis 
by transplanting healthy neonatal Sertoli cells 
or mesenchymal stromal cells, two months after 
busulphan treatment, through direct injection in the 
testicular interstitium. The transplanted cells act as 
a source of growth factor and cytokines essential 
for the VSELs in the adjacent tubules to resume 
spermatogenesis, observed two months later. This 
newer understanding of basic testicular biology has 
translational potential and provides hope to cancer 
survivors.

NatioNal ceNter for precliNical 
reproductive aNd GeNetic 
toXicoloGY
The mandate of the National Centre for Preclinical 
Reproductive and Genetic Toxicology is to provide 
services to public and private sectors conduct 
workshops and undertake research in the area of 
toxicology. In the reporting year the centre has 
provided services to various private agencies and 
academic institutions and tested their products for 
safety and efficacy. The Centre is also conducting 
research in the area of endocrine disruptor 
Bisphenol-A (BPA), an estrogenic chemical used 
in the manufacturing of polycarbonate plastics, 
epoxy resins and multitude of consumer products. 
The detection of BPA in various biological fluids 
has indicated its ubiquitous exposure to humans. 
Centre has also conducting studies to delineate 

the cellular and molecular effects of BPA on male 
reproduction. 

Exposure of endocrine disrupter, bisphenol 
A in neonatal rats: Epigenetic effects on male  
germ line

In the reporting period, studies were conducted to 
evaluate the methylation pattern of H19 Imprinting 
Control Region (ICR) in resorbed embryo and 
compared with spermatozoa of their respective 
sires. A significant hypomethylation was observed 
at the H19 ICR in the spermatozoa as well as in 
resorbed embryo sired by rats exposed neonatally 
to BPA. These results indicated that the aberrant 
methylation at ICR in spermatozoa was inherited 
by embryo which caused perturbation in the 
expression of Igf2 and H19, ultimately leading to 
post implantation loss. 

Effect of bisphenol A on induction of sperm DNA 
damage and testicular daily sperm production 
in rats.

In vivo exposure of adult male rats to BPA (5mg/
kg BW for 6 days) caused a significant decrease in 
daily testicular sperm production and an increase 
in epididymial sperm DNA damage. This could be 
one of the factors involved in post-implantation 
loss and dominant lethal mutations observed in 
previously reported study.

Effects of oxytocin exposure on reproduction in 
adult male and female rat

Adult exposure to oxytocin (40 ng/kg bw and 400 
ng /kg bw) did not show any effects on reproductive 
toxicity parameters in male and female rats. Further 
it did not cause any effect on precocious puberty. 
However, mortality in 5 out of 54 treated males 

Fig. 6: Cauda sections of chemo ablated mice after testicular transplantation of (A) vehicle, (B) sertoli cells & (C) mesenchymal stromal 
cells. Note the presence of sperm in large numbers in the transplanted groups. 
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was observed while no mortality was observed in 
treated female animals. These 5 dead treated male 
animals showed presence of urinary calculi.

seXual aNd reproductive health 
– hiv liNKaGes

Strengthening linkages between HIV (ICTC/
PPTCT) and Family Planning Services for 
prevention of unwanted pregnancies among 
women living with HIV/AIDS 

This operational research study has been initiated to 
improve efficiency and effectiveness of providing 
linked PPTCT /ICTC and family planning services 
in order to prevent transmission and reduce 
unintended pregnancies using an experimental 
and control study design at Sion hospital and Nair 
Hospital, Mumbai respectively. Facility survey and 
Key informants interviews were conducted among 
health care providers at ICTC/PPTCT centers 
to assess the level of existing linkages. Based 
on this, interventions at experimental site were 
undertaken that included training and sensitization 
of health care providers at both ICTC and Family 
Planning Center, assessing the fertility desires 
and unmet need for contraception of HIV positive 
people, counseling and promoting dual method 
use emphasizing on correct and consistent use of 
condoms, providing referral slip and accompanied 
referral to family planning center and maintaining 
MIS at both the centers. 

At each site, 150 women in reproductive age 
who did not want a child in the next one year and 
were either using condoms alone or no method 
at all were enrolled and are being followed up 
quarterly for one year. Acceptance of dual 
methods was three times more in the experimental 
group, than in control. Consistent condom use 
increased by 13% after intervention as compared 
to control where it showed a slight decline. It was 
observed that if women in the experimental group 
accidentally became pregnant there was early 
detection of pregnancy and patients were given 
option for abortion. Many resorted to seeking 
MTPs and accepted family planning methods 
unlike in the control group where the trend was 
more towards continuation of pregnancies as they 
reported late.

GeNetic research ceNtre, 
MuMbai
Genetic Research Centre (GRC) is a permanent 
centre of ICMR carrying out basic and clinical 
genetic research with respect to genetic disorders 
prevalent in India. The aim of the Centre is to 
reduce mortality and morbidity caused by genetic 
disorders by appropriate genetic counseling and 
prenatal diagnosis of common genetic disorders. 
The Center is working mainly on inborn errors 
of metabolism, sex reversal disorders and mental 
retardation, because of the high mortality and 
morbidity associated with these diseases. 

Molecular diagnosis of inborn errors of 
metabolism 

Single gene disorders are an increasingly  
recognized cause of childhood mortality and 
morbidity in India. The focus has been on identifying 
the molecular basis of following groups of 
disorders- Inborn errors of metabolism (lysosomal 
storage disorders and organic acidemias).

Till date, 107 patients of lysosomal storage 
disorders have been screened. Thirty different 
mutations were identified in Tay Sachs disease 
(TSD), 20 were missense, 5 splice site variants and 
5 frameshift mutations. Twelve different mutations 
were observed in Sandoff disease (SD) patients  
(7 frameshift, 3 splice site, 1 missense and 
1nonsense). Only two mutations in TSD (insTATC 
in 2 patients, 805 +1G>C in 2 patients) and 
SD (R284X and R533C, 2 patients each) were 
previously described. Mutation p.E462V was 
found in six unrelated patients with infantile TSD 
from Gujarat on a common haplotype indicating a 
founder effect. Prenatal diagnosis could be provided 
for eleven cases of lysosomal storage diseases and 
two cases of organic academia.

Mutational analysis of MECP2 and CDKL5 
gene in indian cases of Rett syndrome

Rett syndrome is a severe neurodevelopmental 
disorder, almost exclusively affecting females 
and characterised by a wide spectrum of clinical 
manifestations. Both the classic and atypical forms 
of Rett syndrome are primarily due to mutations 
in the methyl-CpG-binding protein 2 (MECP2) 
genes. Mutations in the X-linked cyclin-dependent 
kinase like 5 (CDKL5) gene have been identified 
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in patients with atypical Rett syndrome, X-linked 
infantile spasms sharing common features 
of generally early onset seizures and mental 
retardation. We have screened the CDKL5 gene in 
44 patients with atypical Rett syndrome who had 
tested negative for MECP2 gene mutations. Six 
sequence variants have been identified, out of which 
three were novel and two known mutations. Two 
of these novel mutations, p.V966I and p.A1011V 
were missense and p.H589H is silent. Other known 
mutations identified were p.V999M, and p.Q791P 
and p.T734A. All the mutations were present in the 
C-terminal domain of the protein, which is required 
for cellular localization through protein-protein 
interaction. This is first report showing the mutation 
in CDKL5 gene in Indian cases of Rett syndrome. 
Our study emphasises the role of CDKL5 mutation 
screening in cases of atypical Rett syndrome with 
congenital seizure variant.

Molecular aberration studies in sex reversed 
patients with disorder of sex development

Disorders of sex development (DSD) refer to 
congenital conditions in which development 
of chromosomal, gonadal, or anatomical sex is 
atypical. Among chromosomal abnormalities, 
DSDs are determined by presence/ absence or 
numerical abnormality of sex chromosome (X 
and Y). However some of the conditions are due 
to single gene disorder. SRY gene present in the 
Y chromosome is the major male sex determining 
gene. Besides SRY gene, various autosomal and 
sex-linked genes such as SOX9, WT1, SF1, AR, 
SRD5A2, STAR and DHH are also known to be 
involved in process of sex development. We have 
previously reported a novel homozygous mutation 
in exon 1 of DHH gene. In the reporting year 
candidate gene analysis was carried out to identify 
mutations in sex determining genes and genes 
encoded for testosterone biosynthesis. Three novel 
mutations in 5α reductase gene (SRD5A2) in cases 
of ambiguous genitalia have been identified. Three 
mutations in STAR gene were also identified in 
patients with adrenal insufficiency. In a patient with 
complete gonadal dysgenesis, deletion of exon 2 of 
SRD5A2 gene was identified. These results suggest 
the involvement of multiple genes in cases with 
DSD.

Extramural Research
fertilitY reGulatioN

Long acting non hormonal intravasal injectable 
male contraceptive RISUG®: 

Participation of male in the family planning 
programme is very poor and that is because of the 
fact that there are few available male contraceptive 
besides vasectomy and condom which are 
effective, safe and reversible. Therefore, women 
in the country mainly contribute to the existing 
prevalence rate of contraceptives. The ICMR is 
currently conducting and co-cordinating a clinical 
trial with an indigenously developed long acting non 
hormonal intravasal injectable male contraceptive 
RISUG. 

Long-term follow-up of limited number of human 
volunteers of Phase II trial with RISUG has found 
the method to be effective and safe up to 11 to 12 
years duration. Currently a Phase III study with 
RISUG is ongoing at 5 sites to evaluate the safety 
and effectiveness in a larger sample. A total of 
104 subjects have received RISUG injection and 
are been further followed-up. All subjects have 
shown very high efficacy in terms of azoospermia 
after 2nd month of injection. So far 67 subjects have 
completed three years of post RISUG injection. 
Till date there is no reported method failure or side 
effects.

Evaluation of a progesterone vaginal ring (PVR) 
as a new contraceptive option in India  

The safety efficacy component of the study 
initiated in December 2011 is ongoing. Till date 
714 lactating women desiring contraception have 
been enrolled in the study at 20 participating sites 
in the country. A total of 423 PVR acceptors and 
291 CU T 380A IUD acceptors have been followed 
for 1721 and 1179 woman-months of use at 12 
months respectively. Till date no method failure / 
pregnancy has been reported with any of the two 
contraceptive methods (PVR and IUD). A total of 
146 PVR users and 102 IUD users have completed 
6 months of use indicating a continuation rate of 
71.4 and 88.9 percent for PVR (user controlled 
method) and Cu T (provider control method) use 
respectively at one year . The main reason for 
discontinuation in the PVR group was device and 
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use related issues and with the CU T 380A IUD 
group it was menstrual / bleeding related issue. No 
serious side effect has been reported during use of 
any of these two contraceptive methods. 

Phase-III multicentric clinical trial with 
subdermal single-rod contraceptive implant 
implanon

The menstrual pattern of the 3161 women observed 
for 94,164 woman months use of the method 
revealed that 12.2 % women have normal bleeding 
in the first three months of Implanon use. This 
normal menstrual bleeding pattern improved in 
more number of women (22.4 %) by at 36 months 

of contraceptive use. Frequent/prolonged bleeding 
decreased by twenty five percent from 8.4 % to 6.4 
% women. However, reduced/infrequent bleeding 
which has been observed to be the attribute of 
this contraceptive method. Reduced/infrequent 
bleeding decreased marginally from 76.1% women 
to 69.3% women at 36 months of use that the normal 
menstrual pattern improved moderately with 
duration of use as indicated in the table below

Return of Fertility: Of the 3018 women who 
would have been exposed to the risk of pregnancy 
after discontinuation of implanon use, 1732 women 

accepted another method of contraception Women 
who did not accept a contraceptive and were at 
the risk of pregnancy have been followed up for 
one year for return of fertility. Interim analysis 
indicated the return of fertility to be around 70% 
to 77% at 12-14 months post discontinuation of 
implanon which is within the acceptable range of 
fecundity as reported in literature.

The Assisted Reproductive Technologies (ART) 
Bill & Regulations – 2013

To accrediate, supervise and regulate the services 
of assisted reproductive technologies clinics and 
banks in the country a draft Cabinet Note and a draft 
Assisted Reproductive Technology (Regulation) 
Bill – 2013 have been developed which is at very 
advance stage of enactment. 

National Registry of ART Clinics and Banks in 
India

To develop a central data base of all the ART 
Clinics and Banks in the Country and to assist the 
State Boards and National Boards in accreditation, 
supervision and regulation of ART Clinics and 
Banks in India a National Registry of ART Clinics 
and Banks in India is in process of establishment. 
More than 1200 ART Clinics and Banks have been 
identified for registration and 166 ART clinics have 
been enrolled under the National Registry..

MaterNal health

WHO Multi-country study on maternal and 
neonatal health.

The main objective was to study the incidence and 
the management of maternal and neonatal conditions 

Table: Acceptable bleeding pattern (%) Vs no. of refer-
ence period (90 day each)
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associated with maternal and neonatal mortality in 
a worldwide network of health facilities through 
information obtained from medical records. The 
near miss concept and the availability and use of 
preventive and therapeutic interventions was used to 
evaluate the quality of care. This was a prospective 
study where-in information was collected from 
medical records between May 2010 to December 
2012 in a total of 314,624 women attending 357 
health facilities from 29 countries including India 
(median data collection in each health facility was 
89±21 days. During the study period a total of 23,015 
(7.3%) women presented with pregnancy-related 
complications and 3,024 (1.0 %) women had severe 
maternal outcome (SMOs ) which included 2538 
near miss cases and 486 deaths. India contributed 
to 10% (31,576 women) of the global data with 
174 near-miss and 112 maternal death reported 
during the study period of 2/3 months. The results 
indicated that women with an SMO had a higher 
rate of induced labour than did women without an 
SMO (13·1% with an SMO vs 10·5% without an 
SMO) and caesarean section without labour (33·3% 
vs 12·1%). The overall rate of caesarean section was 
28·6% compared with 62·5% for women with an 
SMO. The maternal severity index (MSI) had good 
accuracy for maternal death prediction in women 
with markers of organ dysfunction (AUROC 0·826 
[95% CI 0·802–0·851]). The study concluded that 
high coverage of essential interventions did not 
imply reduced maternal mortality in the health-care 
facilities that were studied. If substantial reductions 
in maternal mortality are to be achieved, universal 
coverage of lifesaving interventions need to be 
matched with comprehensive emergency care and 
overall improvements in the quality of maternal 
health care. The MSI could be used to assess the 
performance of health facilities providing care to 
women with complications related to pregnancy.

A prospective observational study of “Near 
Miss” obstetric events and maternal deaths in 
tertiary hospitals of Mumbai

A study is ongoing to review the ‘near miss’ cases 
and maternal deaths in the selected health facilities 
and similar tertiary hospitals and to provide feedback 
for the improvement of maternity services. Among 
the clinical criteria, the commonest reason for ‘near 
miss’ cases were observed to be : hypertensive 

disorder (57.9%) followed by severe anemia (27%) 
and then severe PPH (8.9%). The demographic 
profile of these patients indicated that almost half 
( 45%) of the women with near miss events were 
in the age group of 19-24 years followed by 38% 
in 25-30 year age group. About half of the women 
(54%) had their first pregnancy at 21 years or lesser 
age. Almost one-third (35.3 %) women had their 
first child between 22 to 26 years of age. 42% 
women were residing in urban slums, while 26.2% 
were from urban areas. Majority i.e. 70% were 
from general category, 22% were SCs while 4.1% 
were STs. Majority (63.1%) women were staying 
in joint/extended families while 36.9% were from 
nuclear families. It was observed that 57.9% of 
the women with near miss obstetric events in the 
present study had anemia as a risk factor whereas 
54.9 % had hypertension as a risk factor. 36.7 % of 
the patients in the study reported having received 
treatment for the above mentioned risk factors and 
25.3 % of the patients received blood transfusion.

Red cell alloantibody profiling was carried out in 
6030 pregnant women at 35 weeks gestation in a 
prospective cross sectional study using indirect 
antiglobulin test (IAT). Early detection of these 
antibodies is necessary to prevent hemolytic disease 
of the newborn (HDFN) due to allo-antibodies 
other than anti D. Antibody screen and antibody 
identification was performed in cases with positive 
IAT. The maternal IAT, antibody detection and 
identification was done using Coombs anti Ig G gel 
cards, Dia cells I, II, III and ID panel microtyping 
cell reagents by the gel technique. The antibody 
identified was confirmed by red cell phenotyping of 
maternal, paternal and infant red cells. The frequency 
of allo-immunisation was found to be 1.13 %, with 
Anti D was the most common allo-antibody (0.78 
%), while non-D allo-antibodies were detected in 
0.36 percent. Detection of non-D allo-antibodies 
in Rh D positive mothers was also seen which has 
clinical relevance since, in routine practice Rh D 
positive antenatal mothers are not screened for red 
cell antibodies. In the current study, the HDFN due 
to non-D allo-antibodies was not severe enough to 
require exchange transfusion in the newborn. The 
red cell antigen profile is known to vary with ethnic 
background and geographic region, and thus can 
affect incidence of HDFN. 
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Gene specific methylation patterns of angiogenic 
factors was studied in 100 women with preeclampsia 
(PE) and compared with 100 normotensive women 
to understand the role of intrauterine environment 
in placental dysfunction and adverse pregnancy 
outcomes. Results indicate that the maternal and 
cord plasma sFlt-1 and sKDR levels were altered 
in PE as compared to controls indicating disturbed 
angiogenesis in PE. Placental Flt-1 levels were 
higher in both term and preterm PE as compared to 
controls while KDR levels were higher only in term 
PE. There was differential site specific methylation 
at CpG sites 6.7, 8 and 14 in preterm PE and CpG 
site 14 was in close proximity of predicted AP-
alpha 2 & HIF-1 transcription factor binding sites 
thus influencing VEGF expression and the ability 
to induce compensatory mechanisms to circumvent 
adverse pregnancy outcome. (Fig 1)

School and community based sexual and 
reproductive needs counselling and services - An 
operations research in rural Gujarat

An operations research was undertaken among 
adolescents and youths of rural Gujarat to enhance 
the knowledge on reproductive health and sexual 
information including HIV prevention to young 
people, provide counseling services and accessibility 
of SRH services. OR adopted a quasi-experimental 
design. For the purpose of intervention eight villages 
were identified, while four villages were used as 
control villages. Study does indicate that the study 
intervention contributed to providing information 
regarding sexual and reproductive health issues. 
Among the total youths interviewed during endline 
in the experimental area, 72 percent boys and 62 
percent girls had participated in the intervention. 
OR activities facilitated them in increasing their 

awareness and knowledge regarding menstruation, 
contraceptive, RTI/ STI and anemia. Around ten 
percent had awaited services for the same from 
mobile clinic. Almost all (97 percent) opined that 
the services should continue in the village.

Modelling the impact of stigma on depression 
and sexual risk behaviours of men who have sex 
with men (MSM) and hijras/transgender (TG) 
people in India: Implications for HIV and sexual 
health programs

To study the influence of sexual stigma (SxS)/gender 
non-conformity stigma (GNS), transgender identity 
stigma (TGS) and HIV-related stigma (HIVS: 
vicarious, felt normative, enacted and internalised) 
on mental health (depression) and sexual risk 
(unprotected anal sex) among men who have sex with 
men (MSM) and hijras/transgender people in India, 
a sequential explanatory mixed methods design 
study was carried out in 3 urban (Mumbai, Delhi 
and Kolkata) and 3 rural (Sangli, Kancheepuram 
and Kumbakonam) sites. The results indicate that 
significant proportion of MSMs reported moderate 
(21%) or severe (15%) depression scores (Mean-
5.12, SD-4.1); and moderate (55%; n=113/205) or 
severe (7%; n=15/205) GNS. Whereas A majority 
of Hijras/TG reported moderate (57%) or severe 
(24%) depression scores (Mean-5.9, SD-4.2) and 
moderate (53%) or severe (33%) TGS (Mean-
38.6, SD-7.1). Among those who engaged in anal 
sex, about one-fourth of MSM (27%; n=80/294), 
and one-third (32%; n=95/293) of TG did not use 
condom in last anal sex. Among MSM and hijras/
TG, SxS/GNS, and HIVS were significant predictors 
of depression. Sexual minority stigma (gender non-
conformity stigma/sexual stigma or transgender 
identity stigma) was not found to be significant 

Fig. 1. VEGF site specific DNA methylation
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predictor of sexual risk among MSM and hijras/TG. 
However, among MSM, HIV-related stigma was 
found as a significant predictor for sexual risk in 
last anal sex (MSM with high levels of HIV-related 
stigma were more likely to not use condom in last 
anal sex). Among both MSM and hijras, social 
support acted as a buffer against sexual risk with 
male paying partners, but not with male regular 
partners. Among hijras, resilient coping was not a 
significant predictor of sexual risk with any type of 
male partners. However, among MSM, those with 
high levels of resilient coping were less likely to 
be inconsistent condom users with male regular, 
paying or casual partners, and less likely to engage 
in unprotected sex in last anal sex encounter. Study 
findings may inform inclusion of multi-level stigma 
reduction measures within existing HIV prevention 
and care interventions for MSM and hijras/TG 
people in India. 

Promoting HIV prevention by understanding 
fertility desires among HIV-positive women and 
men in India

A two-phase, multi-center, mixed-methods, Task 
Force study was conducted to known about PLHA 
fertility desires and practices in India. During Phase 
1, qualitative in-depth interviews were conducted 
with PLHA (n=54) and health care providers (HCPs, 
n=38) in Bangalore, Chennai, and Mumbai. 

Analysis of in-depth interviews of Health care 
providers indicated the following themes: Provider 
perceptions regarding fertility intentions of 
PLHA:The majority of providers felt it was common 
for PLHA to desire children and acknowledged 
the complex decision-making that PLHA face in 
weighing the pros and cons of childbearing. There 
was a marked difference in fertility desires and 
intentions between wealthier, more urban PLHA 
and poorer, more rural PLHA and the lower the 
socioeconomic status; the more likely it would be 
that PLHA would want to have children. Several 
providers felt that the increased availability of ART 
did not influence the fertility desires and intentions 
of PLHA. 

Provider attitudes towards childbearing among 
PLHA: Majority (24/33) of providers expressed 
positive, supportive attitudes towards PLHA 
having children. Reasons for the negative attitudes 

included (1) it is morally wrong for PLHA to have 
children, (2) it poses a burden to society to have 
children who will eventually be orphaned, and (3) 
who will take care of the child after the PLHA pass 
away. 

Provider knowledge of PPTCT: Degree of 
knowledge of PPTC was variable with some 
knowing only that such treatments existed, and 
some knowing many more details surrounding the 
name of the drug, dosages, and timing. A majority 
(13/23) of providers overestimated the risk of 
parent to child transmission, estimating 20-30% 
transmission rates. An accurate understanding 
of the risk of PPTC may represent an area for 
intervention, leading to less stigmatizing attitudes 
towards PLHA having children. 

Provider practices of counseling on condom use 
and contraception: While all providers discussed 
the importance of counseling PLHA on condom use, 
the majority did not usually engage in counseling 
for alternative forms of contraception. 

Preparing sites for conducting effectiveness 
trials of microbicides in India

A total of 9135 samples were tested for HIV from 
this population, of which 851 tested positive. The 
overall prevalence of HIV in this population of 
female sex worker was calculated as 9.32%. Site wise 
prevalence ranged from 6.06% to 16.04%, minimum 
at Belgaum & maximum at East Godavari. RPR 
test was performed to screen samples for syphilis. 
Out of 9135 samples tested, 272 (2.98%) were RPR 
positive. The samples which were reactive for RPR 
were further tested by TPHA for confirmation. Out 
of these 272 samples, 91 (33.46%) samples were 
TPHA positive indicating a syphilis prevalence of 
1.00% in this population

child health

Correlation of nitrogen balance with surgical 
outcome in pediatric surgical patients and 
calculation of modified dietary allowances for 
children - A Randomised trial 

A total of 392 patients were recruited over the study 
period of 3 years. Preoperative nitrogen balance 
did not vary significantly between the two study 
arms, all patients were in negative nitrogen balance 
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before start of study intervention and on first post 
operative day. Significant difference in nitrogen 
balance was observed on post operative day 5 
(p=0.000 mann Whitney test) and day 9 (p=0.000 
mann Whitney test) in the study and control arm. 
None of the patients in study group developed 
any complications as a consequence of nutrition. 
There was no instance of intolerance, allergic 
reactions or death due to administered nutrition. 
The results of the trial showed that positive 
nitrogen balance is correlated with a decreased 
incidence of complications, better wound healing, 
decreased post operative morbidity and overall 
better surgical outcome in patients receiving early 
enteral nutrition. 

Evaluation of transcutaneous bilirubinometry 
in preterm low birth weight neonates

Jaundice in preterm very low birth weight neonates 
can lead to significant morbidity and mortality. 
Management of neonatal jaundice needs accurate 
estimation of serum total bilirubin (STB), which needs 
repeated blood sampling and is painful procedure. 
Transcutaneous bilirubin (TcB) accurately predicts 
STB in term and late-preterm neonates. Accuracy 
of transcutaneous bilirubinometry(TcB) in preterm 
low birth weight neonates during first two weeks 
of life was evaluated in a prospective cohort study 
in 256 neonates born at less than 35 weeks of 
gestation and weighing less than 2000 g at birth. 
TcB was measured at face, sternum and abdomen at 
three time-points: at 24±6 h, 72±12 h and at clinical 
icterus level in Kremer zone 4/5. TcB showed good 
agreement and correlation with STB measured by 
microbilimeter or HPLC. Values obtained at face 
were more accurate than those obtained at sternum 
or abdomen. 

Demographic and genetic studies on neural tube 
defects

NTDs are major congenital malformation with 
complex etiology, perhaps polygenic with 
environmental component. PAX-1 gene identified 
as risk factor for human NTD. In a case (mothers of 
NTD child) control study the effect of demographic 
and genetic factors were studied. Demographic 
data consisted of 308 case mothers and 580 control 
mothers. Genetic analysis was done on 111 case 
mothers and 222 control mothers. The Significant 
variation was observed between sickness status 
(chronic illness, ill-pregnancy, hyperthermia, and 
infections), antibiotic consumption during early 
pregnancy, and other reproductive factors like 
inter-pregnancy interval, among case and controls 
mothers (p <0.05 for all). There was no statistically 
significant difference in the genotypic or allelic 
distribution of MTHFR C677T polymorphism.

Efficacy of daily iron folic acid supplementation 
in correction of iron deficiency anemia amongst 
children aged 3-5 years of age

A community based cluster randomized control trial 
was conducted in Mehrauli block of National Capital 
Territory of Delhi using ICDS infrastructure of the 
ICDS project, Mehrauli. The efficacy of the daily 
supplementation of iron and folic acid in correction 
of iron deficiency anemia amongst children in 3-5 
years of age studied in 336 children suffering from 
moderate and severe anaemia. The study showed 
that daily supplementation of IFA(20 mg and 40 
mg) is more efficacious in improving hemoglobin 
levels than the weekly (40mg) supplementation. 
A community based cluster randomized control 

site # tested # hiv  
+ve

% hiv  
+ve

# RPR +ve titer 1:8 
& >

# tpha  
+ve

% tpha 
+ve

 pune 1500 128 8.53 30 30 2
Mumbai 1515 104 6.86 37 19 1.25
Belgaum 1550 94 6.06 15 14 0.90
Bagalkot 1541 122 7.92 44 21 1.36
East Godavari 1515 243 16.04 09 08 0.52

Khammam 1514 160 10.57 09 09 0.59
Total 9135 851 9.32 272 91 1.00

Table: Site wise prevalence of HIV and syphilis
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trial was conducted in Mehrauli block of National 
Capital Territory of Delhi. ICDS infrastructure of 
the ICDS project, Mehrauli was utilized.

Vitamin D Supplementation for severe 
pneumonia in under-five children: A double 
blind, randomized placebo controlled trial

Acute respiratory infections (ARI),/pneumonia, 
is a major cause of deaths in under five children. 
Association between vitamin D deficiency and 
risk of pneumonia has been observed. A study is 
ongoing to evaluate the efficacy of single mega-
dose of vitamin D supplementation for prevention 
of severe pneumonia and prevention of episodes 
of pneumonia in next six months. Children aged 
between 6 months to 5 years with a clinical diagnosis 
of ‘severe pneumonia’, (as defined by WHO/IMCI) 
presenting to the Pediatric Emergency Department 
or outpatient department of GTB hospital, Delhi. 
Ninety one cases have been enrolled till March 
2013. Study is in progress

Anemia and effect of iron supplementation 
among HIV-infected children in South India: a 
prospective multisite study

Between Feb 2010-Aug 2011, 240 eligible HIV-
infected children aged 2-12 years were recruited 
at 3 sites in 2 high HIV-prevalence states in South 
India. Definitions were as follows: Anemia: In 
<5yrs Hb <11g/dl; in 5-11 yeas Hb <11g/dl; in 
5-12yrs: Hb<11.5g/dl; Iron deficiency: serum 
transferrin receptor (sTfR)-ferritin index ≥0.75; and 
Anemia of inflammation (AI): sTfR/ferritin≤0.75 
and CRP> 1.0mg/dl. Anemic children were given 
iron supplementation (3gm/kg/day). Children 

were followed every 3 months for 1 year. The 
demographic profile indicates that the mean age 
was 7.7 years (SD 2.6), with 131 males (54.6%), 
19.2% in WHO clinical stage 3 or 4, with median 
CD4 count 25% (IQR=18, 33). Prevalence of 
stunting was observed in 40.0% and underweight 
in 45.4%, intestinal parasitic infestation was 
present in 13%, and 104/240 (43.3%) children 
were on ART at baseline. Baseline prevalence of 
anemia was 46.7%. Significant independent risk 
factors for anemia were age (RR 2.9, 95% CI 1.3-
6.4) underweight status (2.0, 1.1-3.8), CD4 ≤25% 
(3.5, 1.8-6.7) and non-ART status (3.1, 1.3-7.2). 
Iron deficiency, chronic inflammation and vitamin 
A deficiency emerged as main etiological factors 
for anemia (Fig).

Among anemic children who received iron 
supplements, ≥95% adherence was reported in 
90% children. Mild adverse effects of iron that 
diminished within 2-3 weeks were seen in 24% of 
children. Among supplemented children, median 
Hb at 1 year increased from 10.4 gm/dl to 11.3 mg/
dl (p=0.003); and prevalence of iron deficiency 
decreased from 90% to 79%. Hb increase among 
those children who received both ART plus iron 
supplements was more prominent at 1 year (10.5 
to 11.8 gm/dl; p=0.005) compared to those who 
received ART alone. Growth rate, hospitalization 
and incidence of illness were similar in both groups. 
The study concluded that there is a substantial 
prevalence of anemia attributable to iron, vitamin 
A deficiency and chronic inflammation among 
HIV-infected children. Anemia responded well to 
iron supplementation, particularly when used along 
with ART.
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Randomized controlled trial to compare the 
efficacy and safety of mycophenolate mofetil 
(MMf) versus levamisole in children with 
frequently relapsing and steroid dependent 
nephrotic syndrome (NS)

This study is ongoing as an open label randomized 
controlled trial to evaluate the efficacy and safety 
of oral levamisole versus MMF during 12 months 
of therapy in patients with frequently relapsing 
and steroid dependent nephrotic syndrome. Steroid 
sensitive nephrotic syndrome in 6-18 yr-old, with 
frequent relapses or steroid dependence in the 
preceding 6 months were randomized to receive 
oral levamisole (2-2.5 mg/kg on alternate days) 
or MMF (800-1000 mg/m2 daily) for 12-months, 
while stratifying for disease severity and ensuring 
allocation concealment. Therapy with prednisolone 
is tapered and discontinued at 4 months; relapses 
are treated with prednisolone 2 mg/kg/d until 
remission, followed by 1.5 mg/kg/d for 4-wk.The 
relative proportions of T and B lymphocyte subsets 
is compared at baseline and during therapy in a 
subset of consecutive patients randomized to either 
arm. Outcomes, based on intention-to-treat analysis 
at 12 months of therapy, include the frequency of 
relapses, proportions in sustained remission and 
frequent relapses, time to first relapse, cumulative 
prednisolone requirement, types and number of 
adverse effects, types & rates of infections in the 
groups, and statural growth and growth velocity. 

Assuming that therapy with MMF shall reduce 
relapse rates by 40% over the relapse rates observed 
during therapy with levamisole, 66 patients are 
required in each group at a power of 80% and two-
tailed alpha error of 0.05, while allowing for 10% 
loss of follow up. A total of 53 patients have been 
enrolled, the baseline characteristics of these 53 
patients (45 boys) randomized since September 
2012, including 17 with steroid dependence in 
given in table below. Randomization into the study 
is expected to be completed by January 2014. The 
results of this study would have implications for 
guiding the choice of corticosteroid sparing agents 
in patients with frequently relapsing or steroid 
dependent nephrotic syndrome.

Outcome of very low birth weights (VLBW) 
babies and economic burden of intensive care 
on families of VLBW (≤ 1250 g) babies during 
hospital stay

A total of 341 babies who were < 1250 grams were 
enrolled during 1 year enrolment period of which 
168(49.3%) have been discharged alive. One 
hundred and forty five died (n = 145, 42.5%) and 28 
babies left against medical advice (n = 28, 8.2%). 

The mean birth weight was 992 + 190 grams and 
gestational age was 29 + 4 weeks; 54.5% were male 
and 53% (n=89) were small for gestational age. A 
total of 227 (67%) babies could be transferred to 
NICU of which 168 babies survived (74%). 

Allocation Levamisole (n=27) Mycophenolate mofetil (n=26)
Boys , n (%) 23 (85.2) 22 (84.6)
Age at onset (mths) 48.8±27.7 (14-144) 49.9±27.8 (16-122)

Age at frequent relapses (mths) 72.8±32.5 (18-160) 73.6±34.7 (22-168)
Age at enrolment (mths) 89.4±33.7 (49-171) 90.6±33.7 (22-168)
Prior therapies, n (%)
Long term corticosteroids
Cyclophosphamide

12 (44.4)
7 (25.9)

12 (46.2)
3 (11.5)

Steroid dependence, n (%) 9 (33.3) 8 (30.8)

Relapses in the year prior 3.4±1.1 (2-8) 3.3±.0 (2-6)

Serum creatinine , mg/dl 0.53±0.18 (0.2-0.9) 0.53±0.18 (0.2-1.2)

Serum albumin, g/dl 4.0±0.9 (2.1-6.7) 4.0±0.9 (2.0-6.6)

Total cholesterol, mg/dl 235.5±99.1 (124-665) 233.9±99.1 (110-617)

Table: Characteristics of patients at randomization. Continuous variables are shown as mean± standard deviation (range)
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The major morbidities were respiratory distress (n 
= 258, 75.7%) and HMD developed in 196 (57.6%)
babies. Sepsis developed in 93 (27.4%) babies, 66% 
(n=226) babies required ventilation. The babies who 
survived (n=168) had higher weight (1051 + 145 vs 
931 + 195 ) and gestation ( 31.2 + 13.6 vs 27.8 + 
3.8 ) than those who died (n=145).Mean length of 
hospital stay of the discharged babies was 37 + 20 
days and the mean PCA was 34.4 + 8.6 days and 
mean weight at discharge was 1392 + 455 grams. 
Amongst those who were discharged , 30% (n=50) 
had abnormal head ultrasound, 32%(n=53) had 
ROP (any grade), 13% (n=21) developed BPD and 
46% (n=76) developed osteopenia of prematurity. 
Amongst babies who died (n=145) 127 babies 
(86.2%), had respiratory distress, 113 (78%) were 
ventilated, 39 (27%) had sepsis. Twenty eight babies 
left against medical advice and their mean birth 
and gestation were 968 + 178 grams and 28.7 + 2.7 
weeks. Mean socioeconomic status score was highest 
in discharged group (17 + 6.9) as compared to 10.4 + 
9.3 in death group and 11.2 + 8.8 in LAMA group.

Nine babies (5.3%) died after discharge, mostly (n 
= 7) due to suspect sepsis, 1 due to hypothermia and 
1 due to probable aspiration. Twelve babies ( 7%) 
have not reported so far. One hundred and forty seven 
babies are coming for follow up of which 105 have 
completed corrected age (CA) 3 mo, 85 completed 
CA 6 mo, 54 completed CA 9 months and 5 babies 
CA 1 year. Growth rate was at – 3SD in 89% cases 
at CA 40 weeks which improved upto 56.5% at CA 
9 mo , length (-3 SD) improved from 76% to 43.5% 
however head circumference (-3SD) remained poor 
(remained at 40.2% at 40 weeks to 43.5% at CA 
9 mo).On neurodevelopmental assessment , 73% 
babies were normal neurologically at 9 mo , 4% 
were abnormal and 23% had suspect status. On 
Denver developmental assessment 45.5% (n=12) 
were normal at 9 months and 54.5% (n=10) were 
suspect. Otoacoustic emission (OAE) at 40 weeks 
(n=109) showed 70% babies passed and 30% cases 
were referred. BERA at CA 3 months showed 
normal in 85% and 15% showed mild to moderate 
hearing loss.

The mean hospital expenditure of discharged babies 
was ` 38855 + 26712 , with a Median (IQR) of 
` 31253 (18356- 53548). The mean loss of salary of 
father was ` 9933 + 9398, with a median (IQR) of  
` 8000( 5000-10450). The mean hospital expenditure 

in cases who have died the was ` 13171 + 20791, 
median 3189, IQR 105-17110.

diabetes 

Development of noninvasive method using saliva 
from patients for detection of early onset of type 
2 diabetes..  

A set of proteins is identified which are differentially 
expressed in normal volunteers, responders and 
non -responders. However a detailed analysis 
involving 2D PAGE and MALDITOF has to be 
employed to validate the results. The data indicates 
that salivary kallikrein could be a valid marker for 
diabetics with hyperlipidemia. A more specific 
substrate has to be used in the assay and diabetic 
patients with cardiovascular complications have 
to be enrolled in the study. There is significant 
correlation between Fasting blood glucose and 
total cholesterol and LDL in diabetic population. 
Salivary kallikrein has significant correlation with 
total cholesterol and LDL among diabetic non 
responders. Use of this non-invasive diagnostic 
method observed the prevalence of diabetes in 
both first time diagnosed to be 4.57% (46 subjects); 
and known but controlled diabetics to be 2.09% 
(21 patients). Fasting urine test had sensitivity 
65.2%, specificity 99.9% when compared against 
the fasting blood glucose levels. Its sensitivity and 
specificity was 84.8% and 99.7% when compared 
with postprandial blood glucose level. At cut off 
7 the sensitivity and specificity of Canrisk with 
FBS >126mg% fasting was 91.3% and 45.9% and 
with PBS>200mg % sensitivity of the Canrisk was 
84.8% and specificity 45.6%. For IDRS validity 
against Fasting the Sensitivity was 52.1% and 
Specificity was 31.38% and against postprandial 
blood glucose level sensitivity of IDRS was 52.1% 
and specificity 31.38%. The true prevalence by 
blood test in the study group was 4.5% which was 
estimated by urine test, Canrisk test and IDRS as 
4.4, 4.5% and 5.4% of whole population, i.e., > 
18 years. When more than 35 years group was 
selected true prevalence was 7.4% and estimated 
prevalence by Canrisk test was 7.6% (Fasting) 
and 7% (PP). By fasting urine test it came out to 
be 7.2% and by PP urine test it was 7.4%. When 
combined tests (Canrisk and Urine) were used 
against the fasting blood test then the estimated 
prevalence rate was 7.8%. Against postprandial 
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test the estimated prevalence rate was 10.2% which 
is 3% higher. In population below 35 years of age 
the prevalence of diabetes was 1.1% by blood 
glucose test. By using Canrisk test to estimate the 
prevalence rate of diabetes using the formula then 
it came out to be 1.8%. Individual screening tests 
such as urine.

Effect on glycemic control, depression and 
quality of life in patients of diabetes mellitus 
with rhythmic   breathing (Sudarshan Kriya 
yoga and pranayam) in addition to standard 
treatment of type 2 diabetes. 

There was significant improvement in 
psychological(P=.006) and social domains(p=.04) 
and total quality of life(p=.02) in the group 
practicing comprehensive yogic breathing program 
for six months  as compared to the group following 
standard therapy alone. In the intervention group, 
after practicing the breathing techniques for six 
months, the improvement in sympathetic functions 
was statistically significant (P 0.01). The change 
in sympathetic functions in the standard therapy 
group was not significant (P 0.17).Parasympathetic 
functions did not show any significant change in 
either group. When both parasympathetic and 

sympathetic cardiac autonomic functions were 
considered, there was a trend towards improvement 
in patients following comprehensive yogic breathing 
program (P 0.07). In the standard therapy group no 
change in cardiac autonomic functions was noted 
(P 0.76).The parameters of glycemic control were 
comparable in both groups. 

eNviroNMeNt aNd health iNcludiNG 
reproductive health

Effects of non-ionizing electro magnetic field 
(EMF) on human health (Cell Phone Study)

A wide range of environmental and life style factors 
are affecting human reproduction. Radio frequency 
radiation (RFR) emitted from cell phone and cell 
phone towers are of great public concerns. Therefore, 
the ICMR has initiated a long term study to find 
out effect of RFR on neurological, reproductive, 
cardiovascular, ENT and other disorders related to 
cancer. After following a web based mechanism 
around 874 subjects have been enrolled and out of 
that 429 subjects have been subjected for clinical 
and laboratory examination. The enrollment of 
the subjects under various categories of exposure 
and their follow up for clinical and laboratories 
examination is going on.
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The ICMR continues to undertake the 
laboratory and hospital based research with 
community participation in the field of 

nutrition. The salient features of various research 
activities undertaken during the year under report 
are given below.

Intramural Research
NATIONAL INSTITUTE OF 
NUTRITION, HYDERABAD
COMMUNITY STUDIES

Assessment of time trends in diet and 
nutritional status of rural population and 
current prevalence of obesity, hypertension  
and diabetes among adults

The study was carried out in 10 major states of India 
during 2011-12. A total of 86,754 subjects were 
covered for carrying out nutritional anthropometry 
and clinical examination to assess nutritional 

deficiencies. Whereas, food and nutrient intakes, 
obesity, hypertension and diabetes were assessed 
on subsample from 23,889 households in 1195 
villages. A marginal decline was observed in the 
intake of all the food stuffs except, pulses, green 
leafy vegetables and fats & oils over decades. Also, 
average intake of all the nutrients has declined in the 
same period. The overall prevalence of underweight 
among preschool children had declined from 76% in 
1975-79 to 49% in 1996-97 and to 41% in 2011-12. 
The figures for decline in stunting during the same 
period were 82%, 53% and 46% respectively and 
for wasting it were 27%, 23% and 16% respectively 
(Fig.1). The prevalence of hypertension was 22% 
and 21%, while that of diabetes it was 8.2% and 
6.8% among men and women respectively.

Consumption of carbonated water beverages 
and assessment of its ill effects on health of 
adolescents and young adults

The major reasons for the increased prevalence 
of overweight and obesity could be transition in 

Fig 1: Trednds in the nutritional status of pre-shcool children over a period of time.

Nutrition
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socioeconomic status, faulty nutrition (eg. sugar 
sweetened beverages), unhealthy lifestyles and 
physical inactivity levels among the population. It 
places these children at risk during their early and 
latter life. Therefore, the above study was carried out 
to assess ill effects on consumption of carbonated 
beverages. A total 2,035 young adults (men: 48.6%) 
in the age group of 18-35 years were covered and 
similarly, a total 2,257 adolescents (boys: 56.5%) 
were covered for assessment. Adults, consuming 
CWBs ≥400 ml/week were defined as consumers 
and those who were not /occasionally consuming 
were defined as non–consumers.

The mean consumption of CWBs per day was 
65ml/day and 20ml/day among adult men and 
women respectively. The mean intake of CWBs 
was 47.3ml/day and 26.6ml/day among boys and 
girls respectively.

Assessment of nutritional status of below five 
year rural children and performance of ICDS 
functionaries in the Districts of Gujarat

The Government of Gujarat plans to develop State 
and District Nutrition Policy and develop plan of 

action for its implementation in priority districts. In 
this connection, NIN carried out a survey and district 
wise mapping of undernutrition was done. A total of 
12,929 children (Boys: 52.3%) of <5 year age old 
were covered from the selected 10,424 households 
in 520 Anganwadi Centers for the purpose.

In order to develop and implement region-specific 
intervention strategies a cluster analysis was carried 
out to identify three geographical areas/groups of 
districts in the state, with extent of underweight 
(high, medium and low) among children of <5 years 
as criterion. The overall prevalence of underweight 
was 59% in cluster 1(red map), 46% in cluster 2 
(yellow map) and 33% in cluster 3 (green map). It was 
observed that the proportion of children belonging to 
SC/ST population, joint families, illiterate parents, 
households having agricultural land and major 
occupation of parents being labour was significantly 
(p<0.01) higher in cluster 1 (Fig. 2).

Nutrition profile of Chenchus – a primitive tribe 
of Andhra Pradesh

Chenchu is one of the primitive tribes of India. 
Their dietary habits, culture and their way of life 

Fig. 2: Mapping of districts according to the magnitude of underweight* (weight for age <Median-2SD)
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are different from the general tribes. The present 
study was carried out during 2012 to assess 
their diet and nutrition status. There were no 
differentials observed in their food and nutrient 
intakes. However, the prevalence of underweight, 
stunting and wasting was lower as compared to 
the general tribes of Andhra Pradesh. As observed 
in the verbal autopsy, the major cause of deaths 
among infants was premature delivery and low 
birth weight and among adults, it was cirrhosis of 
liver and accidents.

CLINICAL STUDIES 

Hyderabad Nutrition Trial 

A cohort study was done to assess the impact •	
of ICDS food supplement given to pregnant 
women in 29 villages around Hyderabad (15 
under ICDS program & 14 control) on the CVD 
risk factors in the offspring. 

During the second follow-up in 2009 to11 no •	
difference was found on body composition 
or cardio-metabolic risk in the supplemented 
versus unsupplemented rural young adults. The 
current lifestyle factors - diet, physical activity, 
vitamin D status were the major determinants 
of body composition and cardio-metabolic risk 
during the second followup.

Migration, poverty and access to healthcare: A 
multicentric study on people’s access and health 
system’s responsiveness in Hyderabad city - a 
multicentric study 

The access to healthcare of migrant workers was 
poor as 77% of health workers abstained from their 
visits to migrant worker’s hutments. About 42% of 
workers were covered under Health Insurance and 
almost all the workers were covered under the State 
Government’s ‘Aarogyasri’	programme,	a	flagship	
scheme of health insurance.

A majority of migrant workers preferred private 
practitioners and only 8% preferred government 
hospitals. About 47% of them faced difficulty 
in getting medical attention indicating poor 
responsiveness.

About half of them utilized government facilities 
for antinatal care (ANC) and obstetric related 

issues and about 95% had received folifer tablets. 
Only 50% of them preferred to opt for institutional 
deliveries at government hospitals. Utilization 
of immunization services were found to be good 
among migrant workers studied. 

MICROBIOLOGY AND IMMUNOLOGY

Role of probiotics on growth and infections in 
children

Supplemen•	 tation of L.paracasei-37 and  
B.lactis-07 for 9 months in 2 to 5 year olds, 
induced	 significant	 colonization	 of	 healthy	
children, but did not persist beyond 4 weeks. 
Weight gain and linear growth were comparable 
in all the three groups - suggesting no adverse 
effect on growth and body composition

During the rainy season both probiotic strains, •	
Lpc-37	 and	 Bl-07,	 significantly	 reduced	
diarrhea in the month of September and 
fever in the month of August respectively in 
preschool children. However, there was no 
significant	 effect	 on	 incidence,	 duration	 and	
episode of diarrhoea and fever during the 
period of supplementation, which may be due 
to the low all incidence of disease during the 
dry period

Anticarcinogenic property of probiotic in 
combination with Allium sativum and NSAIDs 
on DMH induced colon cancer and colon cancer 
stem cells in Wistar rats

Treatment with Allium sativum, Lactobacillus 
rhamnosus	GG	and	Non	Steroidal	Antiinflammatory	
Drugs (NSAIDs) prevented DMH induced 
histopathological alterations and tumour formation 
in	the	colonic	tissue;	and	inhibited	Wnt	and	β-catenin	
expression. Microarray experiment demonstrated 
that	 PI3-kinase/Akt	 and	 Wnt/β-catenin	 pathway	
mediates key signals for intestinal epithelial cell 
proliferation and inhibition of apoptosis in an 
experimental model of colon cancer. Inhibition 
of	Wnt	 and	 β-catenin	 pathways	 and	 induction	 of	
GSK-3β,	which	may	eventually	activate	apoptosis	
and block key signals for intestinal epithelial cell 
proliferation appear to be the potential molecular 
pathway.
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Metabolic endotoxemia and associated 
metabolic disorders in rats fed different diets 
and their relation to selective gut bacteria  
and changes in intestinal permeability 

i.  Effect of various cooking oils : Effect of 10% 
groundnut	 oil,	 sun	 flower	 oil,	 palm	 oil,	 ghee	
and hydrogenated fats in an isocaloric diet 
fed to Sprague-Dawley rats for 5 months was 
studied. The study shows adverse effects on 
body composition, insulin sensitivity, bone 
mineral density and altered gut bacteria (lower 
bifidobacterial	count	and	higher	bacteroidetes)	
in rats fed hydrogenated vegetable fat (oil) 
for 5 months. Nevertheless, endotoxin levels, 
ASmase and reactive oxygen species were 
normal suggesting intact intestinal integrity 
that	signifies	other	mechanisms	underlying	the	
changes observed in body composition and 
insulin sensitivity.

ii.  Effects of feeding high carbohydrate diet: In the 
rats fed high carbohydrate diet (starch at 78%), 
there were changes in body composition like 
increased body fat%, decreased lean body mass, 
decreased fat free mass and decreased HDL/
cholesterol ratio, increased plasma triglycerides. 
Rats, which received higher percentage of starch 
had higher Firmicutes bacteria.

iii.  Effects of feeding high fat diet: Palmolein at 
30%	induced	systemic	inflammation	and	altered	
gut	bacteria	profile	unfavorably.	Supplementing	
flax	seed	oil	significantly	ameliorated	many	of	
the high fat diet induced adverse effects and 
increased	 the	 beneficial	 bifidobacteria	 and	
reduced	the	firmicutes	level.

While high fat diet is found to influence 
immunity, systemic inflammation and gut bacteria 
unfavorably, high carbohydrate diet was found to 
have atherogenic effects like adversely affecting 
body composition and lipid profile. Flax oil had a 
prophylactic role in reversing many of the high fat 
diet induced changes.

BASIC STUDIES

MICRONUTRIENT RESEARCH GROUP

Improving bioavailability of iron 

i. As iron and zinc in cereal-pulse based habitual 
diet is poor in its bioavailability in the Indian 

population, it is not possible to meet the 
recommended levels of iron and zinc through 
a	 food-based	 approach	 unless	 diversified	
with	 fruits	 rich	 in	 vitamin	 C	 or	 flesh	 foods.	
The iron and zinc absorption was assessed 
simultaneously from habitual rice-based meal 
diversified	with	100	g	of	guava	in	16	girls	and	16	
boys of 13-15 years using stable isotopes. The 
results	demonstrated	that	dietary	diversification	
with guava enhanced bioavailability of non-
heme iron from 10% to 20% but not that 
of zinc. This can form simple inexpensive 
intervention	strategy	to	combat	iron	deficiency	
anemia in India. However, a long term study 
is needed to assess the impact of guava fruit 
in improving iron status among vulnerable 
segments of the population. Additionally, this 
study provided absorption data for computing 
nutrient requirements and recommended 
dietary allowances (RDA) of iron and zinc in 
adolescent boys and girls. 

ii A novel iron binding proteoglycan from human 
and	 cow	milk	was	 identified	 and	 the	 primary	
structure	 of	 the	 protein	 identified.	This	 factor	
was found to enhance the iron absorption in 
human intestinal Caco-2 cell models. Since this 
protein binds to iron and solubilizes at neutral 
pH,	the	fortification	of	iron	in	water	was	tested	
and obtained colourless water.

Psychological stress, allostatic load and 
micronutrient status

Adolescent age group is considered as susceptible 
to	 stress,	micronutrient	 deficiencies	 and	 allostatic	
load and therefore, the relationship and the impact 
of nutrition education intervention on these three 
variables were tested. The one year prospective 
institution- based study was carried out in 370 
adolescent boys (15-19y) from 5 schools of Greater 
Hyderabad Municipal Corporation. One third of the 
participants had allostatic load and the AL index 
showed a positive association with controllable 
life events of adolescent life event stress scale. 
Psychological stress was associated with elevated 
concentrations	 of	 inflammatory	 markers	 and	
hepcidin which did not contribute to hypoferraemia. 
This	may	be	due	to	the	influence	of	various	factors	
including	 multiple	 micronutrient	 deficiencies.	
Among the micronutrients, vitamin B-12 was 
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positively associated with adaptive coping which 
needed to be probed further. Even though there was 
an improvement in knowledge on micronutrients 
after intervention, only ascorbic acid and retinol 
status improved while vitamin B-12 and ferritin 
concentrations declined, but there was no reduction 
in allostatic load or stress. Taken together, these 
results suggest that high psychological stress lead 
to high allostatic load. Psychological stress was 
found	 to	be	pro-inflammatory	 leading	 to	elevated	
hepcidin concentrations but not hypoferremia 
and	 therefore	 the	 low-grade	 inflammation	did	not	
appear to interfere with iron absorption among 
adolescents. Changes in certain micronutrients, 
as result of intervention did not impact stress or 
allostatic load.

ENDOCRINOLOGY AND METABOLISM

IGF1 and BDNF signaling in the brain of NIN 
obese mutant rats during ageing: Effect of 
calorie and micro-nutrient restrictions

To validate / negate the hypothesis that modulation 
of brain IGF1/ BDNF signaling and/or greater 
oxidative stress underlie accelerated ageing in 
WNIN – Ob rats, studies were conducted in WNIN/
Ob and corresponding control rats. The salient 
findings	of	these	studies	are	:	i).	altered	IGF1	and	
BDNF levels and signaling in brain and / or high 
oxidative stress could underlie accelerated ageing 
in	 the	 obese	 mutant	 rats	 of	 NIN.	 ii)	 Significant	
changes were observed in plasma CRP levels in 
WNIN/Ob rats as compared to controls albeit at 
12 months of age but not earlier. iii) Increased 
expression	of	glial	fibrillary	acidic	protein	(GFAP)	
in	the	hippocampus	of	6	months	old	WNIN	Ob	rats	
compared to controls, whereas at 12 months of age 
GFAP expression was lower in WNIN/Ob than 
controls probably suggesting that it could undelrie 
impaired synaptic plasticity and hence brain ageing 
in WNIN/Ob rats. iv) At 12 months of age WNIN/
Ob rats showed higher (p<0.001) expression 
of ORX-A and ORX-A positive neurons in the 
brain than controls. Consdiering the importance 
of orexin in energy balance, feeding, wake–sleep 
cycle, stress response, aging, reproduction etc, the 
increased ORX-A expression could be another 
factor underlying accelerated ageing reported 
earlier in WNIN/Ob rats. 

Amino Acid – Metal complexes as model for the 
glucose tolerance factor of yeast: Hypoglycaemic 
activity and therapeutic potential in diabetes; 
synthesis, structure and mechanism of action in 
yeast and animals

To validate/ negate the hypothesis that Binary 
/ ternary AA – Chromium complexes could be 
useful as insulin like / hypoglycemic agents in 
the treatment of Type 1/ 2 Diabetes, the institute 
evaluated the effects of synthetic Phe-Cr, Lys-Cr 
and Cys-Cr complexes on OGTT in five month old 
male SD rats (control and STZ induced diabetic) . 
The salient findings are : i) Phe – Cr complex but not 
others showed a significant improvement in OGT 
(decreased AUC glucose) albeit in only diabetic rats 
but not age / sex matched controls. ii) chronic oral 
supplementation with Cr:(Phe)

3
 improved glucose 

tolerance in a high sucrose induced rat model 
of insulin resistance. iii) Modulation of insulin 
signaling but not altered secretion of insulin during 
OGTT appears to underlie Chromium Phe complex 
mediated alleviation of diet-induced insulin 
resistance.iv) Skeletal muscle from Cr (D-phe) 
3-treated rats had enhanced Akt-phosphorylation 
and membrane translocation of GLUT4 compared 
to untreated diabetic controls, suggesting that 
nutritional supplementation with chromium 
complexes may have potential therapeutic value 
in alleviating or preventing insulin resistance 
and the associated type 2 diabetes and metabolic 
syndrome. 

STEM CELL RESEARCH

Modelling the developmental origins in the 
mouse embryonic stem cells (mESCs) –cellular, 
molecular / epigenetics approaches

Development of model systems (in vitro and in •	
vivo ) have helped to a large extent, in bridging 
the gap to understand the mechanism(s) of 
disease. Mesenchymal stem cells(MSCs), 
form dynamic modelsystem with capacity for 
differentiation into adipogenic, osteogenic 
and chondrogenic lineages as well as their 
transdifferentiation ability . 

The present study demonstrated that BM-•	
MSCs (rat derived) maintained in Vit B12 
and Folate restricted medium ( 70% MN R) 
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showed an increased recruitment of stem cells 
(proliferation markers) , cellular stress (ROS ), 
inflammation	(TNF	α	),	and	adipogenesis	with	a	
concomitant increase in Triglyceride content vis 
a	vis	adipogenic	specific	transcriptional	factors	
,when compared to Normal supplemented 
cells.

BM-MSCs forms a suitable •	 in vitro model 
system to address the nutritional programming 
/gives scope for interventional studies in 
the management diabesity. Given the high 
prevalence	of	Micronutrient	deficiencies	(MNs)	
globally vis -a –vis chronic diseases (Obesity 
T2D,	 CVD,	 IR,	 inflammation,	 hypertension	
etc), this study merits further indepth probing.

Establishment of propagable cell lines from 
adipose tissue of embryonic and adult WNIN 
mutant obese rats (WNIN/Ob and WNIN/Gr-Ob) 

WNIN mutants rats (WNIN/GR-Ob and WNIN/
Ob) were used as the model to study the adipose 
and pancreatic stress/inflammation as a phased 
gene expression studies, markers of stem cells, and 
their lineage commitment to form adipocytes or 
islets using primary cultures stromal stem cells /
ductal epithelial cells. 

The data showed an alterations in tissue milieu 
(to adapt to physiological shifts happening in 
conditions of obesity and metabolic syndrome 
(MS) both during early and prolonged phase 
of obesity/insulin resistance (IR) have been 
documented. The confounding factors include, 
hypertrophy,	 macrophage	 infiltration	 (CD11b/
TNF/IL6),	apoptosis,	adipose	/-cell	vacuolation,	
hyperinsulinemia (HI), stress markers (RL-77/
HSP104/TBARS) all of which correlated well 
with indices for Obesity (2-3 fold), IR (1.5-3fold) 
and HI (2-3 fold). Further, supportive data was 
also obtained from in vitro studies using stromal 
cells /islet cell cultures amongst phenotypes. 
Complementary data obtained from BM-MSCs 
also supported for the state of disease memory in 
Mutants as compared to Lean and Control.

The in vitro and in vivo studies amongst phenotypes 
advocate for the alteration in stem cell milieu 
during the state of meatobolic lesions depicted 
in mutants with obesity/IR /IGT/ HI, associated 

Fig. 3: Fold changes indicated from mutant rats 

Fig. 4: Schematic mechanism of inflammation In Mutant  
adipose/MSCs/pancreas

with pathophysiological conditions (adipose 
tissue,pancreatic ,BM-MSCs) , portraying features 
of pre-diabetic/T2D as compared of human scenario 
(Fig. 3 & 4). 
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Screening and testing of dietary rich 
phytoestrogens in reducing bone loss in diet 
induced rat model of osteoporosis.

The present study addresses the role of 
phytoestrogens (PE) and Ca supplementation in 
low Ca and low VD diet induced osteoporosis 
(OSP). Cowpea (CP) which has high amount of the 
IF was selected to study its effect on diet induced 
osteoporotic conditions. Female weanling WNIN 
rats (total of 68) were divided into five groups 
and fed for five weeks on semisynthetic diet with 
low Ca (0.15%) and low VD (0.1 IU/day/rat) in 
combination with low (10 mg/kg) or high (25 mg/
kg) concentrations of PEs derived from CPIF. The 
study groups are: (I) normal Ca(0.47%) and normal 
VD (25 IU/day/rat), (II) low Ca + low VD, (III) low 
Ca + low VD+ low CPIF (10 mg/kg diet), (IV) low 
Ca + low VD+ high CPIF (25 mg/kg diet) and (V) 
low Ca + low VD+ 17-(-estradiol (3.2 mg/kg diet). 
After the development of OSP the group II was 
subgrouped into: (SG I) continued on low Ca + VD, 
(SG II) low CPIF, (SG III) high CPIF, (SG IV) 17-
_-estradiol and (SG V) normal Ca and VD. Serum 
25-VD levels were in the range of 14–38 ng/ml in 
groups I, III, IV and V, where as the values were 
very low in the group II (5.8 ng/ml). These were 
partially reversed upon supplementation of CPIF. 
The results correlated with altered Ca levels, body 
weight, bone mineral density and content and other 
related biochemical parameters. In conclusion, 
CPIF had a convincing effect in protecting the bone 
mineralization in the critical situations like OSP 
in terms of improving the BMD, BMC, Ca, ALP 
and 25-VD levels, it is inconclusive whether these 
IF had a therapeutic effect and needs to be further 
investigated.

OCULAR BIOCHEMISTRY

Isolation and characterization of β-glucogallin as 
a novel aldose reductase inhibitor from Emblica 
officinalis 

The	 study	 showed	 that	 β-glucogallin	 effectively	
inhibits sorbitol accumulation under hyperglycemic 
conditions in an ex-vivo organ culture model of 
lenses excised from transgenic mice overexpressing 
human Aldose reductase (ALR2) in the lens. This 
study demonstrates that molecules from natural 
products	such	as	β-glucogallin	acts	as	 therapeutic	

leads in the development of novel therapies to treat 
diabetic complications (Fig. 5).

Fig.5: β-Gucogallin prevents sorbitol accumulation in transgenic 
(TG) human ALR2 expressing lenses ex-vivo.

Identification of procyandin-B2 as a novel 
antiglycating agent from cinnamon

The procyanidin-B2, an active component of 
cinnamon is involved in advance glycation 
endproducts (AGE) inhibition. The study showed 
that procyanidin-B2 fraction of cinnamon inhibited 
the formation of glycosylated hemoglobin in human 
blood under ex vivo	 conditions.	 These	 findings	
establish the antiglycating potential of dietary 
molecules for controlling AGE-mediated diabetic 
pathologies	(Fig.	6).

MOLECULAR BIOLOGY
It was hypothesized that MicroRNAs (miRNAs) 
are important post-transcriptional modulators of 
key biological process including homeostasis and 
obesity. The WNIN-Ob and WNIN-GR-Ob rats 
were tested and it was found that 29 miRNAs 
were	significantly	 increased	and	expression	of	42	
miRNAs	 were	 significantly	 decreased	 in	 obese	
adipose	 tissue.	 Also,	 26	 miRNAs	 were	 found	 to	
be	significantly	upregulated	and	26	miRNAs	were	
significantly	 down	 regulated	 in	 the	 obese	 liver	
tissue.

In another study, it was found that most of the 
proinflammatory	cytokines	like	MCP-1,	RANTES	
could induce endoplasmic reticulum stress in the 
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adipocytes at various concentrations and especially 
pronounced at 48 hours post incubation. This shows 
that	inflammation	can	lead	to	ER	stress.	

Trophoblast invasion is a highly regulated 
interaction between the survival of the foetus and 
of the mother. A study was done to assess the effect 
of elevated glucose level on trophoblast invasion 
process and it was found that high glucose (25 
mM0) can inhibit expression of of ANGPLT4 and 
increase the expression of MMP9 in extravillous 
trphoblast cells. Also, omega-3 fatty acids like 
DHA can induce VEGF formation and enhanced 
tube	 formation	 for	 increased	 vasculature	 in	 first	
trimester trophoblast (Fig. 7).

Fig.7: Effect of DHA on capillary tube formation of HTR8/SVneo 
cells. OA- Oleic acid, DHA-docosa hexanoic acid.

PATHOLOGY

Aldose reductase (AR) in human cancer chemo-
drug resistance: Role of dietary ‘AR’ inhibitors 
as adjuvants 

MDA-MB-231 and MCF-7 breast cancer cells 
were grown in DME Media and treated for 48 
hrs with the chemotherapeutic drugs individually 
(cisplatin, doxorubicin and daunorubicin alone) 
and in combination with AR inhibitor Ellagic acid 
(EA). The cell viability was tested by MTT assay. 
Total cell lysate was prepared and the AR activity 
and expression were looked into. Cells treated with 
the chemotherapeutic drugs cisplatin, doxorubicin 
and daunorubicin individually showed decreased 
cell death. The cells treated with combination of 
chemotherapeutic drug and AR inhibitor ellagic 
acid (10uM) showed increased cell death compared 
to the cells treated with chemotherapeutic drug 
alone. The cisplatin combination with ellagic acid 
treatment decreased the AKR1B1 and AKR1B10 
activity and protein expression in MDA-MB-231 
and MCF-7.

EXTENSION & TRAINING

Evaluation of nutrition reports based on research 
studies in popular Indian newspapers

Six newspapers including English and Telugu 
dailies were analysed to study the pattern of their 
coverage of nutrition related news/ features. It was 
found that about 70% of the items reported were 
based on secondary sources and only 30% were 
quoted from original source, out of which, very 
few based their reports on peer reviewed journals. 
Sample characteristics, study methodology, and 

Fig. 6: LC-MS analysis of F2-fraction of cinnamon (left) as procyanidin-B2 (right)
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study limitations are not routinely reported in the 
newspapers. The study further stresses the need 
for synergetic efforts between journalists covering 
health	 topics	 and	 experts	 in	 the	 field	 of	 diet	 and	
nutrition in order to avoid inaccurate information 
to the readers.

FOOD AND DRUG TOXICOLOGY 
RESEARCH CENTRE, HYDERABAD

Creation of demand for millet foods through 
Production to Consumption System (PCS)

The studies done to create demand for millet foods 
through PCS with a view to commercialize several 
products of sorghum, revealed that products 
prepared from sorghum were organoleptically 
on par with similar recipes prepared from wheat 
or rice. They were acceptable to children also. 
Consumption of sorghum resulted in better control 
of hyperglycemia. Further, the glycemic index 
of some of the products were lower than recipes 
prepared from other cereals.

Value chain on commercialization of maize 
products. 

The human consumption of maize is less than 
10% of its produce. Under a ICAR project initated 
to develop innovative products of maize for 
commercialization, two varieties of maize were 
used to prepare selected food items and evaluated 
for acceptability and management of blood glucose 
in Type 2 diabetics. The studies indicated that QPM 
variety of maize had better quality of protein than 
Nityashree. Regular consumption of maize based 
foods had significantly lowering effect on levels 
of glycosylated hemoglobin although they were 
not low in glycemic index and load. The resulting 
beneficial effect could be due to the fibre content in 
the grain. 

Micronutrient profile of population residing in 
fluoride endemic areas

A study was conducted to understand the role 
of micronutrients in fluorosis. The levels of 
magnesium, selenium and zinc were significantly 
higher in individuals from areas endemic for 
fluorosis. Thyroid function test showed that levels 
of T3 was significantly higher in people belonging 
to areas where fluorosis exists. There were no 

changes in hematological parameters. Overall the 
survey demonstrated that adverse effect due to 
exposure of high fluoride through water was less in 
the population studied due to their good nutritional 
status. 

Assessment of pesticide exposure and various 
cancers among agricultural farming community 
of Guntur district. 

A project was taken up to understand the role of 
farming practices, exposure to pesticides and 
cancer incidence in Gunture district. The results 
revealed that 89 subjects out of 670 cancer subjects 
showed presence of P, P’DDE and four of them had 
high levels. The survey also indicated that most of 
the farmers were not practicing proper spraying 
methods or adopting precautionary measures prior 
to/immediate after spraying. 

Assessment of dietary intakes of select chemical 
and processing induced contaminants in various 
socio-economic groups in Hyderabad.

In the present study information on foods 
consumed (conventional and processed) by high 
income, middle income and low income groups 
was collected. Foods were cooked as is done in 
culinary practice. The data showed that the intakes 
of conventional and processed foods differed 
between different socioeconomic sections among 
the Hyderabad population. Intakes of trans fat 
through selected bakery items and other sources 
were less than 1% of energy. Dietary exposure 
to lead and cadmium were below the respective 
provisional tolerable weekly intakes (PTWIs). 
Estimated dietary exposure to pesticides were 
within the acceptable daily intakes.

NATIONAL CENTRE FOR LABORATORY 
ANIMAL SCIENCES, HYDERABAD

Identification of obesity locus and body weight 
QTL in WNIN/Obese rat model

WNIN/Ob rat a new mutant strain of metabolic 
syndrome was identified and established at NCLAS 
facility. Our recent studies on identification of 
obesity locus in collaboration with Howard Hughes 
Medical Institute, Rockefeller University, USA 
has been successful in localizing the mutation 
on chromosome number 5. Parental (F

0
) and F

2 
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progeny’s of WNIN/Ob and Fisher – 344 (unrelated) 
were genotyped using microsatellite markers. Fine 
mapping of this region has led to identification of a 
recombinant region with genetic distance of 18.99 
cM. This was further corroborated by QTL analysis 
for body weight, which narrowed this region to 4.4 
cM.. 

Genealogy of WNIN and WNIN/obese rats

To determine the genetic relatedness of WNIN and 
WNIN/Ob with other such rat strains the NCLAS 
facility genotyped WNIN and WNIN/Ob using 
SSLP markers and compared with genotype data 
of various inbred rat strains by computing genetic 
distances and established their phylogenetic 
relationship. The study shows that WNIN & WNIN/
Ob are significantly different from all other rat 
strains and paves the way for comparative genetic 
studies.

Specific rat strain for high susceptibility to 
obesity

To identify animal models which are susceptible 
/ resistant towards obesogenic diets, different 
rat strains available at NCLAS were subjected to 
obesogenic diets for a stipulated time period and 
were assessed for various bio-markers. The study 
has led to identification of rat strains with varying 
susceptibility to obesity (Fig.8).

PRECLINICAL TOXICOLOGY
Pre-clinical efficacy (IBD, anti-inflammatory) 
and safety evaluation of Novel Peptide IS-217 : 
Inflammatory	bowel	disease	(IBD),	a	major	health	
problem in the developed world which comprises i) 
ulcerative colitis (UC) and (ii) Crohn’s disease (CD) 
a	 chronic	 relapsing	 and	 remitting	 inflammatory	
disorders of the gastrointestinal tract. The immune 
regulatory	activity	and	anti	inflammatory	properties	
of IS-217 were evaluated and similarities with 
interleukin10 (IL-10) were noted.

Study of recombinant interferon beta-1b (IFN 
β-1b): Private organization developed Interferon 
beta – 1b using recombinant DNA technology 
with an intention to promote it for the treatment 
of multiple sclerosis. The pre clinical toxicity 
investigation (acute and sub–chronic) has been 
conducted as per DBT/Schedule Y of DCGI guide 

Fig. 8: Identified a novel mutant rat from SD rat strain

lines and report submitted for clinical trials through 
RCGM and DCGI. 

Evaluation of herbal and nutraceutical product 
for anti-atherosclerotic activity: The studies on 
Poly Herbal Nutraceutical Formulation (PHN) 
suggest prevention of foam cell formation due to 
possible	attenuation	of	CD36	cascading	pathway,	
which promote entrapment of lipid laden foam 
cells	due	to	ROS,	inflammation	and	oxidized	LDL	
(oxLDL) activation (Fig.9)

Evaluation of Transgenic cotton (Cry1ac 
event-1& Cry1ecevent-24): Bt cotton with stack 
genes Cry1Ac (event-1) & Cry1EC (event-24) 
developed by one of the private companies has 
been evaluated for preclinical toxicology as a part 
of bio-safety norms of DBT. 

Fish egg protein hydrolysis as nutraceuticals 
/health food in promotion of immuno-
modulatory activities: The	 fish	 egg	 of	 Labeo 
rohita is an abundant and underutilized aquatic by-
product. In the current investigation, a technology 
has been developed to prepare peptides which has 
70 % protein with Omega -3 rich fatty acids. The 
attempts are on to translate the same for human use 
and promote it as a value added product. 
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Preparing sites for conducting effectiveness 
trials of microbicides in India: a multicentric 
study

The study was carried out on female sex workers 
(FSW) in the districts of East Godavari and 
Khammam as a part of the multicentric study in 
the State of Andhra Pradesh, to assess the needs 
for options of prevention of HIV transmission in 
females and their willingness to participate in phase 
III clinical trials with intervention of “microbicides”. 
The study covered 3000 female sex workers and 
majority of them were rural based, married, and 
illiterate.	The	mean	age	at	first	 sex	was	about	15	
years. About 27-42% of the FSWs expressed their 
willingness to use microbicides. The prevalence of 
HIV was 15.9% and 10.4% in East Godavari and 
Khammam districts respectively.

Extramural Research
A study on resolution of Bitot’s spots following 
mega dose vitamin A supplementation in children 
between 1 and 5 years of age reported substantial non 
response to the megadose at six months (49%) and 
one year (40%). The study concluded that Bitot’s 
spot is a relatively crude indicator of severe current 

vitamin A	 deficiency.	 Thus	 for	 programmatic	
decisions and evaluation, public health burden of 
VAD should not be solely assessed through Bitot’s 
spot.

In study to examine the differential effects of 
soy protein, casein and egg albumin in rats fed 
high fructose diet on insulin sensitivity, glucose 
metabolism, lipid content, liver function and 
inflammatory	markers,	it	is	found	that	soy	protein	
substitution mitigates the adverse effects of the 
consumption of the fructose casein diet and improved 
insulin sensitivity in Wistar rats by enhancing the 
autophosphorylation of IRS-1, IRS-2 and Akt and 
by decreasing JNK-1 and SOCS-3 activity. The 
beneficial	effects	of	soy	protein	were	also	evidenced	
by	reduced	hyperlipidemia,	inflammatory	markers	
and enhanced antioxidant status. Substitution 
of egg protein in place of casein improved the 
insulin sensitivity, reduced hyperlipidemia and 
inflammatory	markers	 etc	 as	 compared	 to	 casein.	
However,	compared	to	casein	the	beneficial	effects	
were	more	significant	in	animals	fed	soy	protein.	

The	 preliminary	 findings	 of	 the	 study	 on	
prevalence of	 vitamin	 D	 deficiency	 and	 rickets	
in children with Ichthyosiform erythroderma 

Fig.9: Macrophage exposure to LPS induces generation of ROS
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revealed that the mean PTH levels of the 
disease	group	was	significantly	higher	than	of	
control group 1 (atopic dermatitis and other 
skin diseases) [p = 0.00] and control group 2 
(healthy controls) [p=0.00]. The prevalence 
of	hyperparathyroidism	(PTH	>	65pg/ml)	was	
also	 significantly	 higher	 in	 the	 disease	 group	
(n = 40, 37.38%) than in control group 1 (n = 
15, 31.25%) [p = 0.03], control group 2 (n = 
4, 12.90%) [p = 0.01] and total controls (n = 
35, 23.81%) [p = 0.01]. The study suggests that 
children with ichthyosiform erythroderma with 
pigmented skin are at increased risk of developing 
severe	 vitamin	 D	 deficiency	 and	 clinical	 rickets	
and hence should be screened and given lifelong 
prophylactic vitamin D along with a vitamin D rich 
diet, in order to prevent the occurrence of clinical 
rickets and advanced irreversible skeletal changes.

The study on gene expression for vitamin D receptor 
(VDR) and calcium sensing receptor (CaSR) 
in patients with primary hyperparathyroidism 
(PHPT) has revealed that in comparison to normal 
parathyroid glands, VDR and CaSR mRNA 
expressions were reduced in parathyroid adenoma 
by 95% (mean fold change 0.35±0.29 (p<0.05)) 
and 90% (mean fold change 0.48±0.31 (p<0.05)) 
respectively. 

A study on evaluation of effectiveness of zinc in 
ameliorating chlorpyrifos induced alterations in 
rat brain” revealed that 8 weeks of chlorpyrifos 
treatment resulted in a significant increase in the 
level of lipid peroxidation as compared to control 
animals, in both cerebrum and cerebellum regions. 
Further, the levels of reactive oxygen species 
(ROS) also showed significant elevation in both 
the regions of brain. On the contrary, the activities 
of glutathione-s- transferase (GST), glutathione 
reductase, superoxide dismutase and the levels 
of reduced glutathione (GSH) were found to be 
significantly decreased. Chlorpyrifos treatment also 

resulted in behavior changes in animals. Moreover, 
chlorpyrifos treatment caused a significant elevation 
in the 

14
C glucose turnover as well as in the enzyme 

activities of glucose metabolizing enzymes. 
However zinc supplementation moderated raised 
levels of 

14
C glucose turnover as well as the elevated 

enzyme activities, thus indicating that zinc holds 
good potential to act as an protective nutritional 
supplement against chlorpyrifos induced toxicity 
in brain.

Centre for promotion of nutrition research and 
training with special focus on North-East, tribal 
and inaccessible population

During the year 2012-13, the laboratory at the 
Centre has carried out the analysis of around 5000 
samples for various biochemical parameters like 
serum retinol, retinol binding protein, cholesterol, 
triglyceride, hemoglobin, vitamin B-12, folic acid, 
ferritin, HDL, urinary iodine etc. Further, as per the 
mandate of the Centre, the lab has been facilitating 
researchers/ students for their Ph.D, DM, MD, M.Sc 
degrees; providng training to students/ staff for 
collection of biological samples, their packaging, 
labeling, transport and analysis.

National Nutrition Monitoring Bureau (NNMB)

The NNMB with its 10 NNMB units is currently 
drawing representative sample population from only 
2/3rds of India population. To give true national 
representation, six additional NNMB units have 
been set up in July 2012, in the states of Assam, 
Bihar, Rajasthan, Andaman & Nicobar Islands, 
New Delhi and Puducherry. Currently, diet and 
nutritional status of urban population and prevalence 
and determinants of obesity, hypertension, diabetes, 
and dyslipidemia is being carried out in all the 
16	 states	 in	 the	 country	 by	 covering	 about	 90%	
population representative sample in India. 
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The National Institute of Occupational 
Health, Ahmedabad, the National Institute 
for Research in Environmental Health, 

Bhopal and the Bhopal Memorial Hospital and 
Research Centre, Bhopal are actively engaged 
in research in priority areas of occupational and 
environmental health relevant to national needs 
for various working groups. Major highlights of 
various programmes undertaken by the ICMR in 
the areas of occupational and environmental health 
during the year 2012-13 are given below.

Intramural Research
NATIONAL INSTITUTE OF 
OCCUPATIONAL HEALTH, 
AHMEDABAD
Occupational Health Survey among Dry Salt Workers 

of Gujarat

The survey observed that work related skin morbid 
conditions such as palm callosities (15.8%), 
cracks and fissures (27.8%), palmar and plantar 
keratoderma (18.8%) exist in this occupational 
group. The prevalence of hypertension in total 
study population was 7.5%. This suggests that 
hypertension is not a major occupational health 
problem in dry salt workers. None of the surveyed 
industry exceeded the Time Weighted Average 
concentration of sodium chloride (5 mg/m3 of US 
OSHA PEL value).

Health Effects of Workers in Sewage Treatment 

Plants

A total of 50 workers working in two sewage 
treatment plants of Ahmedabad were subjected 
to clinical examination and spirometry. The mean 
age of the workers was 34.96 ± 8.24 years. The 
median duration of work exposure was 27 months. 

There were 39 (78%) non-smokers and 11 (22%) 
ever smokers. Similarly 44% workers were using 
smokeless tobacco while only 14% were alcohol 
consumer. Thirty five (70%) of the workers were 
directly exposed as they were working on the plant 
while remaining 15 (30%) workers were indirectly 
exposed (security persons, peon and office staff). 
Only two (4%) subjects had skin ailment while 
one subject had symptoms of cough, headache 
and joint pain. The spirometry analysis revealed 
that 87.7% of the subjects were not having any 
pulmonary impairment while 8.2 and 4.1% had 
restrictive and obstructive type of pulmonary 
function impairment respectively. Total numbers 
of bacteria were found higher from all the three 
sites of the plant and the numbers were found 
higher during the winter season as compared to 
summer.

Callosities and punctate palmar keratoderma in dry salt workers

Environmental And Occupational Health
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Assessment of Exposure to Toluene Diisocyanate 
(TDI) among Polyurethane Foam Industry 
Workers

A total of 194 subjects having mean age of 29.26 
± 9.27 years were included. About two third of the 
workers were between 21-40 years of age. The mean 
duration of exposure was 6.7 ± 5.6 years. Educational 
status indicated that only one fourth of the workers 
were either illiterate or having only primary level 
of schooling. There were 83.2% non-smokers and 
16.8% ever smokers. Only 12.4% of the workers 
were working in the foaming process, which results 
in the maximum exposure to TDI. Only 5.6% 
subjects had respiratory complaints such as cough, 
sputum production and complaint of breathlessness. 
The spirometry revealed that 87.1% of the subjects 
were not having any pulmonary impairment while 
9.8 and 2.1% had restrictive and obstructive type of 
pulmonary function impairment respectively. 

Foam Industry workers

A total of seven flexible foam industries situated in 
Gujarat State and Silvasa-Dadra & Nagar Haveli 
area-UnionTerritory were covered. A total of 
129 air samples were collected in different work 
areas of each industry during work shift hours (8 
hours) and analyzed for total Toluene diisocyanate 
(TDI) as per OSHA method number 42. A total of 
17.83% of air samples were exceeded the Amercian 
Conference of Government Industrial Hygienists 
(ACGIH 2012/13) thresholds limit value of 0.005 
ppm for total TDI. There is no permissible exposure 
limit for TDI as per Indian Factories Act 1949. 

Recommendation of environment management 
guidelines, first aid tips, emergency management 
and health management guidelines for isocyanates 
& diisocyanates were made to the management. 

Pulmonary Function Status of the Construction 
Workers in and around Kolkata

A study has been undertaken to assess the 
respiratory function status of the construction 
workers. A standardized respiratory function 
test questionnaire designed and covering all 
the information related to their health and work 
history. A total of 207 construction workers and 
63 control subjects were undergone pulmonary 
function test (PFT). PFT values were significantly 
lower in the construction workers compared to 
controls. Gradual decrements of the lung volumes 
were found in both control and study group as age 
advances. But no such trend of gradual reduction 
of PFT values was found according to duration of 
exposure. Among the study group 5.8% workers 
have respiratory function impairments in which 
2.42% showed restrictive type, 2.42% obstructive 
type and 1% workers have combined restrictive 
and obstructive type of impairments. In control 
subjects 4.76% showed restrictive type pulmonary 
function impairment. The study demonstrated that 
occupational exposures might cause harm to the 
workers’ respiratory system. 

Construction workers

Metric and Kinetic Assessment of Hand-Arm-
Shoulder Force during Manual Screwing and 
Drilling Operations in Carpentry

In this study, for isometric screwing of 5 second 
duration, the torque generated by the thicker  
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(10X12 cm) grip screwdriver handle (2.94±0.1 Nm) 
was higher than the torque generated with the thinner 
(8X10 cm) grip screwdriver (2.26±0.1 Nm). Similar 
trend was observed during unscrewing activity. 
However, for 1-minute endurance trial, although 
the similar trend was observed, strength generated 
was lower than the 7-second trial [8X10 cm grip 
(1.2-2.0 Nm); 10X12 cm grip (1.6-2.4 Nm)].

For drilling activity, torque generated in the pushing 
mode is higher than in the pulling mode. The torque 
generated depreciated with time. For 7-second trial, 
pushing activity generated 27.0±10.5 Nm torque, 
and pulling activity generated 25.4±8.5 Nm. 
Similar trend was observed for torque generated 
during 1-minute trial. There the pushing operation 
was also found higher (22.2±6.6 Nm) than that 
in the pulling mode (21.3±5.6 Nm), length of the 
lever being 0.3 m. However, for 7-second activity, 
torque generated was found to be more than 1 
minute activity. Therefore, activities where the 
work demands application of force for a longer 
duration, the force generation capacity is less than 
that of a short duration activity.

Respiratory Response to Tobacco Dust Exposure 
among the Biddi Binders 

A follow-up study was carried out among 86 biddi 
binders (male-41, female-45), at a gap of two years. 
High respiratory morbidity was observed among 
males than the females both in initial and follow-up 
study. For male and female, the lung volumes and 
flow rates were significantly low in the follow-up 
study as compared to the initial study. Age related 
decrements in PFT were observed in both the 
studies. With the administration of bronchodilator 
aerosol (Salbutamol) in 63 biddi binders (male-
27, female-36), significant changes were noted in 
all PFT parameters as positive bronchodilatation. 

The pattern of response of PFT values of the biddi 
binders in initial and follow-up study suggest that 
the obstructions in the airways are reversible in 
nature.

Biddi binders

Association of Adverse Neonatal/Perinatal 
Outcome with Biomass Fuel Use 

A hospital based case control study was initiated 
to compare cases of adverse neonatal/perinatal 
outcome with control subjects in relation to their 
fuel use characteristics. The study observed that 
low birth weight, lesser head circumference, 
neonatal death, less developed genitalia, deficient 
reflexes and need to stay at nursery was more 
frequent with mothers using biomass fuel when 
compared with other fuel users in relation to the 
child birth characteristics. Increased risk in the 
form of calculated odds ratio (statistically non 
significant) was observed in biomass fuel users 
after adjusting for age of mother, type of residence, 
age at marriage and hemoglobin level of the mother 
at last trimester. However, these findings are based 
on an interim analysis and final conclusion can 

Grip screwdrivers handle (10 × 12 cm : 8 × 10 cm)
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be drawn after inclusion of more subjects in the 
study.

Assessment of Physiological and Metabolic Status 

and their Effects on the Morbidity Pattern of the 

Bus Drivers

This study was conducted on bus drivers with 
the objectives to asses : i) acute and chronic 
morbidity pattern among bus drivers; ii) their 
nutritional status (anthropometry), workload and 
energy expenditure during work; and iii) their 
physiological and metabolic status with reference 
to cardiovascular responses, pulmonary function, 
muscular-skeletal pain and discomfort and blood 
and urine biochemistry. Thirty two bus drivers of 
Kolkata participated in this study. History of past 
and present illness, general survey and clinical 
examination were also done. Pulmonary function 
tests and anthropometric measurements were carried 
out. They were interviewed to record subjective 
assessment of workload and pain and discomfort 
in body parts. To assess metabolic status of bus 
drivers, biochemical parameters such as plasma 
glucose (fasting), serum total protein, albumin, 
triglyceride, cholesterol, HDL, VLDL and LDL 
cholesterol, homocysteine, blood urea and serum 
creatinine, urinary protein creatinine ratio and liver 
enzymes levels like SGOT, SGPT and GGT were 
estimated. 

Mean BMI values of bus drivers were under 
‘normal healthy’ category; however, some of 
them were overweight (16%) and underweight 
(15%). Waist hip ratio indicated that 91% subjects 
had abdominal obesity. The AWHR and PWHR 
of the bus drivers showed the workload category 
as moderate to heavy. The values of energy 
expenditure of bus driving indicated the workload 
as moderate. Subjective assessment result showed 
workload as very heavy (50%), heavy (28%) and 
moderate (22%). Bus drivers reported moderate and 
severe pain and discomfort in different body parts. 
Pulmonary function test values indicated their lung 
volumes and the flow rates were within the normal 
range. The result of biochemical analysis showed 
that the mean and median values of liver enzymes 
like SGPT and SGOT were higher than that of 
reference value. 

Pattern of Occupation Related Iinjuries of Patients 

attending Employee’s State Insurance Corporation 

Hospitals at Bangalore - Database (2009-2012) 

This study was initiated with the objectives to assess 
the pattern of occupational injuries among workers 
employed in industries, and to establish baseline 
data for further research on trends in occupational 
injuries among different occupations. 

In this retrospective study, the data of the personal 
details, occupation related injuries of 514 industrial 
workers recorded in employment injury record of 
Employees State Insurance Corporation (ESIC) 
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hospital for the period from January 2012 to 
November 2012 has been collected. Out of 514 
workers 82.7% were male and 17.3% were female. 
All the workers were in the age group of 18 - 60 
years, among them nearly 75% of workers belonged 
to the age group of below 36 years. The data revealed 
that the prevalence rate of injuries among machine 
operator were highest (38%), followed by helper 
(28.4), other workers (17.1), fitter (8.2), tailor (6.2). 
The data indicate that 75% of the injuries of workers 
affected upper extremities part of the body. It is 
observed that highest number of accidents occurred 
in shift I (54.1%), followed by shift II (38.1) and 
shift III (7.8%). The moderate injuries were 42.2%, 
mild 30.2% and severe 27.6%. This study suggests 
that nature of job plays vital role of occurance of 
occupational injuries. Among various occupation 
group machine operators appear to be more prone 
to occupational injuries. The high observed rates 
of occupational injury among workers and cost of 
these injuries signifies a compelling need for injury 
prevention efforts targetting industrial workers.

Lead Induced Nephrotoxicity and Role of 
δ-Aminolevulinic Acid Dehydratase Gene 
Polymorphism

In this study, correlation of blood lead levels was 
done with urinary KIM-1 levels and ALAD genotype 
present in lead acid battery manufacturing workers. 
A total 400 biological samples (blood and urine) 
collected from workers and analyzed for blood 

lead levels, hematological and biochemical tests 
like serum total protein, bilirubin total, creatinine, 
albumin and blood glucose. Prevalence of ALAD 

gene polymorphism was analyzed in total 175 
individuals. ALAD 1-1 is the predominant genotype 
whereas ALAD 2-2 was the rare genotype. ALAD 
1-1 genotype was found in 86.3% whereas, ALAD 
1-2 were 10.8% and ALAD 2-2 was found in only 
2.9% individuals. The prevalence of ALAD 2-2 
was found very less in the studied population. 
Presently, urinary KIM-1 analysis was done in 92 
subjects. In this study, lead exposed workers’ mean 
blood lead level was found to be 20.04 ±11.83 µg/
dl. KIM-1 levels, serum total protein, bilirubin 
total, creatinine, albumin and blood glucose were 
observed in normal limits. 

Identification of Occupational Health Risk 

Pollutants and their Metabolites among Foundry 

Workers

The present study aimed to identify the potential 
health risk pollutants in different section of foundry 
and their metabolites in the biological fluids, and to 
evolve strategies to minimize the risk of exposure. 
To identify the occupational health risk pollutants 
in the foundries, industrial hygiene monitoring was 
conducted in two cities viz., Shimogha (Area – I) 
and Coimbatore (Area – II), wherein large number 
of foundries are located. The results showed the 
heat stress prevailed more in the study area-II in 
moulding, melting, blasting and finishing section 
than study area-I. The particulate matter emission 
distribution according to size fractions showed that 
PM1.0 concentration was 60-75%, while PM2.5 
was 65-80% of total suspended particulate matter, 
existed in the working area. The Time Weighted 
Average (TWA) concentration of nanoparticles 
(1-1000nm size) which may be deposited in the 
tracheobronchial (TB) and alveolar (A) regions of 
worker were higher in melting and shaking out area 
in both the study area. 

The personal exposure monitoring carried out in the 
shop floor which contained dust in the range of 690 
± 2828 μg/m3. The total PAHs concentration was 
in the range of 0.08-31.16 μg/m3 and the benzo(α)
pyrene concentration was higher with mean levels 
0.82±0.17 (range of 0.01-6.95 μg/m3). The average 
total PAHs levels were higher in melting section 
of study area I, where as it was higher in finishing 
section of study area II.

Lead battery worker
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markers such as 1-OHP and total (2 & 9) 
hydroxyphenentherene were measured. Urinary 
total (2 & 9) hydroxyphenentherene were 
27.31µg/crt and 2.29µg/crt in study areas I & II 
respectively. 

The 1-OHP levels were higher in study area II (67.92 
µg/crt.) as compared to study area I (10.98 µg/crt). 

The results indicated that mean level of 1-OHP 
in both the study area were much higher than the 
proposed Biological Exposure Indices (0.1 µg/crt) 
by ACGIH (2011) for monitoring PAH exposure 
based urinary 1-OHP. Thus results indicated that 
the workers are systematically exposed to respirable 
particulate matter higher levels than the ACGIH 
prescribed limits. 

Level of Cytokines in Sputum of Cotton Dust 
Exposed Workers

In this study, general health status and pro-
inflammatory cytokines levels in sputum was 
assessed in 375 workers working in 23 cotton-

ginning factories of Kadi (Gujarat). Analysis of 
the data showed that mean age of workers was 
26.93 ±9.52 years and mean job duration was 

5.81±6.12 years. According to questionnaire based 
findings most predominant respiratory system was 
cough, which was predominate in 64.8% workers 
(39.05% workers having acute and 25.76% 
having chronic cough). By Pulmonary Function 
Test (PFT), normal spirometry profile was 
observed in 90.1% workers, whereas, restrictive, 
obstructive and combined ventilatory impairments 
were observed in 5.1, 3.0, and 0.6% workers, 
respectively. Pro-inflammatory cytokine levels 
of IL-1 β, IL-4, IL-6, IL-8, IL-10, IL-12, IFN γ 
and TNF α were analyzed in sputum of cotton 
ginning mill workers by protein array assay using 
Luminex xMAP based technology. Mean value of 
IL-10, IL-12, IL-6 IL-1 β and TNF α was observed 
high in workers having pulmonary obstruction and 
byssinosis like symptoms (breathing difficulty and 
chest tightness).

Cotton ginning workers

Fig. Average total PAHs concentration (μg/m3) in different sections of foundaries



Annual Report
2012-2013128

IndIan CounCIl of MedICal ReseaRCh

NATIONAL INSTITUTE 
FOR RESEARCH IN 
ENVIRONMENTAL HEALTH, 
BHOPAL
The genesis of ICMR’s 31st permanent Institute, 
National Institute for Research in Environmental 
Health (NIREH), Bhopal is mainly to address the 
immediate needs of gas victims of Bhopal. The 
clinical activities of the Institute will be supported 
by Bhopal Memorial Hospital and Research 
Centre which has become functional as an ICMR 
Institute.

During the year under report the Institute continued 
the population based long term epidemiological 
study as also mental health study.

Population Based Long Term Epidemiological 
Study

The population Based Long Term Epidemiological 
Studies initiated by the ICMR in 1985 was 
continued without any change in protocol. The 
study has been carried out on 80021 MIC exposed 
cohort population and 15931 unexposed control 
population. 

Various activities undertaken by NIREH are as 
follows:

Morbidity survey: In the year 2012, the general 
morbidity in severely exposed area (20.04%), 
moderately exposed area (18.94%) and mildly 
exposed area (18.41 %) are very high in comparison 
to the general morbidity in the control area (9.81%). 
The respiratory morbidity rates remained high in 
all affected areas [severely exposed area (12.49%), 
moderately exposed area (10.25%), mildly exposed 
area (11.44%)] in comparison to control area  
(2.26%). A similar pattern was observed in the 
ophthalmic morbidities in the exposed population 
(10.61%) in comparison to that of control 
population (3.13%) and the gastrointestinal 
tract (GIT) morbidity in the exposed population  
(3.13%) in comparison to that of the control 
population (1.82%). 

Mental Health Study

During the year under review, a mental health 
survey was provided for patients with psychiatric 
disorders. These patients are from the earlier 
surveys as also those referred by the research staff 
of NIREH, patients referred by the trained doctors. 
The salient observations from this clinical care are 

Interaction with various scientific institutions on the issue of contamination and its health effects held on 9th October 2012 at NIREH, 
Bhopal.
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(i) significant proportion of the ill persons are not 
getting the desired care from the existing mental 
health services in the city; (ii) there is irregularity 
in following the advised treatment; (iii) there 
are multiple psychosocial issues like poverty, 
unemployment, domestic violence, use of alcohol 
with attendant problems, problems relating to old 
age, that calls for additional non-medical social 
and rehabilitative efforts; (iv) there is improvement 
in the clinical condition with treatment; (v) the 
regularity to utilize the clinical care is not optimum, 
partly related to the non-availability of the service 
throughout the month. 

A record review of the new psychiatric patients 
registered during the year 2010, at the Department 
of Psychiatry, Bhopal Memorial Hospital and 
Research Centre (BMHRC), Bhopal was undertaken 
to understand the treatment utilization pattern. 
The record reviewed found that a significant 
proportion of patients did not continue treatment 
beyond the initial consultation, and another group 
was irregular in utilizing the treatment, and there 
were differences in the regular treatment utilization 
across different diagnostic groups. These findings 
call for reorganization of the services and greater 
monitoring of the treatment utilization, along 

with combining home visits. There is also need to 
decentralize the follow-up care of the psychiatric 
patients from the main hospital to the Mini-Units. 

To understand the magnitude of the prevalence 
of psychiatric disorders in the community, 600 
families were screened using the World Health 
Organization screening tool, viz. Self Reporting 
Questionnaire (SRQ). A proportion of the 
patients screened positive were examined by the 
psychiatrist. The survey showed that nearly 50% of 
the screened population was expressing significant 
emotional distress. Of this, about 20% were 
attributable to diagnosable psychiatric disorders, 
while the rest of the groups psychological distress 
was associated with chronic medical conditions 
and social problems like poverty, unemployment, 
domestic violence, alcoholism etc. Analysis also 
found that the prevalence high among those who 
were economically poor (40%) as compared to 
those who were economically sound. Majority were 
not receiving mental health care and seeking help 
from general medical clinics only. The findings 
provide support for organizing community level 
mental health services, especially by utilizing the 
primary health care teams and by community level 
interventions. The mental health care continues to 

Dr. V.M. Katoch, Secretary, DHR & DG, ICMR addressing the gathering during inauguration of Clinical Facility 
at NIREH on 16th May 2012.
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be an important need of the gas-affected population 
of Bhopal.

Guidelines/Manuals

Guidelines for management of COPD in MIC 
exposed subjects at Bhopal has been prepared. 
Training on this subject have been given to all the 
doctors of Gas Relief and Rehabilitation Department 
hospital and BMHRC doctors.

Treatment manual for management of mental 
health problem along the exposed population of 
Bhopal, has been prepared. Six rounds of training 
for the doctors of Gas Relief & Rehabilitation 
Department & BMHRC have been given.

New Clinical Facility

The new clinical facility under NIREH at Kamala 
Nehru Hospital was inaugurated on 16th May, 2012 
by Secretary, DHR & DG, ICMR & Additional 
Chief Secretary, MP Govt. Bhopal.

Development of Institutional Building at Bhouri, 
Bhopal

Madhya Pradesh Govt. has allotted 8.00 hectare 
of land at “Bhauri”, Bhopal for the construction 
and setting up of laboratory for NIREH, Bhopal. 
The Government of Madhya Pradesh has allotted 
the above land free of cost. The allotment of 
building and the land of Malikhedi Hospital, Gas 
Relief Department of Government of Madhya 
Pradesh is in progress. It is proposed to establish 
hazardous experimental station of the Institute at 
Malikhedi.

BHOPAL MEMORIAL HOSPITAL 
AND RESEARCH CENTRE, 
BHOPAL
The Bhopal Memorial Hospital and Research 
Centre (BMHRC) is a 350 bedded super specialty 
hospital started in the year 2000, supported by its 
mini units, started in the year 1998. The BMHRC 
was taken over by ICMR In January 2012 and it 
provides a high standard of health care, free of cost 
to the victims of Bhopal Gas Tragedy. The patients 
are referred to the main hospital through the 
medical outreach primary health care programme 
of the eight mini units which are scattered at 

various methyl-iso-cynate (MIC) gas affected areas 
of Bhopal .

Clinical Care at BMHRC

The door step health care clinics, the eight Mini 
Units of BMHRC recorded 466479 patient visit by 
gas victim in the year 2012-2013. 

Functional Aberrations of Embroynic Signalling 
Mechanisms in Congenital Pouch Colon

In this study, standardization of protocol for protein 
isolation from formalin fixed fresh tissue of four 
cases of congenital pouch colon (type I & IV) and for 
Western blot of embryonic signaling - pathways viz.
Wnt, Ihh, Notch and regulatory proteins hTERT & 
HMGA1completed. The quantification /expression 
will be done. IHC protocol & expression for these 
molecules standardized and performed.

Comparative Analysis of Genomic and Protomic 
Marker of Diabetic Retinopathy in MIC Cohort

Consent form with changes submitted three times 
on recommendation of IRB, changes & statistical 
input submitted on June 6, 2012. Base line values 
of 2 markers 8-oxo-dG, IL-6, in a healthy cohort 
have been delineated. Standardization of marker 
Endothelin-1 completed. Sampling to be initiated 
as per new consent form and target group outlay.

Screening of Novel Biomarkers in Comparison 
with C Reactive Protein in Cardiovascular Diseases 
in MIC Cohort

Three biomarkers CRP, SAA & IL-6 were evaluated 
in normal healthy cohort to establish the baseline 
values. Since the values in 42 CAD patient samples 
did not exhibit any specific trend, request for 
addition of two new markers Pentraxin 3& CCL17 
was submitted for approval. 

Multifaceted Molecular Strategy for Management 
of Solid Tumours

Initial screening of plants for anti-angiogenic and 
antiproliferative properties done. Extraction of 
three plant based extracts rich in anthocyanins has 
been achieved. Growth & maintenance of three 
cell lines and standardization of cytotoxicity assay 
completed. Two parameters of flow cytometry are 
under standardization.



Annual Report
2012-2013 131

IndIan CounCIl of MedICal ReseaRCh

Effect of MIC Exposure on Bacteria Isolated from 
Patients Attending Clinics of BMHRC

Culture of one Standard Gram positive and Gram 
negative bacteria (E.coli) has been done. Treatment 
of E.coli with MIC analogue in a dose and time 
dependent manner was carried out. No difference 
was observed in the protein profile of treated and 
untreated E.coli, by SDS PAGE. The parameter 
for genomic DNA damage assessment is being 
standardized. And a comparison will be done with 
clinical isolates.

Establishment of Clinical Molecular Cytogenetics 
Workstation to Study the Cytogenetic Anomalies in 
Victims of Bhopal Gas Tragedy

Protocols for conventional cytogenetic parameters 
had been standardized including G-banding 
technique, etc. in control samples. Initiated 
diagnostic service to patients for cytogenetic 
analysis (karyotyping and G-banding). A total of 
78 samples processed, out of which 37 samples 
were successful [15 (Gas victim, GV) + 22 (non 
gas victim, NGV)]. 

Extramural Research
Climate Change Project 

Multicentric collaborative study on impact of 
global warming and ultra violet radiation (UVR) 
exposure on ocular health in India is ongoing at 
AIIMS New Delhi, National Physical Laboratory, 
New Delhi, Guwahati and Hyderabad to study 
the effect of environmental factors and UVA 
& B radiation on eye diseases. The field study 
was completed in 12 village clusters with a total 
population of 6057 in Assam. In these villages, 
1430 individuals aged 40 years and above were 

interviewed and 1367 have undergone complete 
ophthalmic examination. Guwahati data showed 
slight increase trend in Long term changes in UVR 
during winter months (Nov-March) and a slight 
decreasing trend during summer (April-October). 
The UV at Delhi is found to be highest during May, 
lowest during December, whereas at Guwahati, the 
UV peaks in the month of April, is lowest during 
December. In order to know the actual variation of 
UV (300-385nm) and shortwave (310-2800 nm) 
on the surface at Delhi, the measurements were 
done using radiometer (CUV 4) and a pyrometer  
(CMP-21). Separate measurements at Delhi showed 
that of the total UV flux received at surface the 
UVA contribution is about 97-99% and the UVB 
flux constitutes only 1-3%. 

Centre for Advanced Research on Environmental 
Health: Air Pollution

A total of 480 pregnant women and 850 adults were 
enrolled in Mother-Child (M-C) and Adult cohorts 
this year, bringing the total to 1083 pregnant 
women, 688 babies and 1200 adults for follow 
up. Nearly 1100 measurements have been added 
to the exposure dataset that included household 
measurements of 24-hour concentrations of 
PM2.5, CO and select air toxics as well as ambient 
measurements in all study villages. Gestational 
age, birth-weight and ARI assessments are being 
made concurrently on subjects of the M-C cohort. 
Permissions have been accorded to access the 
PICME data of the Government of Tamil Nadu 
which will allow important insights into using 
such existing databases for the current and future 
projects. GIS-based analyses have been initiated 
using relevant maps (procured from Survey of 
India) and software (Arc-GIS).
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In the area of non-communicable diseases the 
ICMR’s Institute of Cytology and Preventive 
Oncology, Noida continues to carry out research 

studies for prevention and early detection of cancer. 
The National Centre for Disease Informatics and 
Research, Bangalore focuses on the National Cancer 
Registry Programme and related activities like 
software module for cancer registration, patterns 
of cancer patient care and survival studies. Other 
studies included Population Based Urban Stroke 
Registry, Population Based Rural Stroke Registry, 
research studies on diabetes, obesity and metabolic 
syndrome, otorhinolaryangology, gastroenterology, 
ophthalmology and oral health. Major highlights of 
various programmes undertaken by the ICMR in 
the area of non-communicable diseases during the 
year 2012-13 are given below.

Intramural Research
INSTITUTE OF CYTOLOGY 
AND PREVENTIVE ONCOLOGY, 
NOIDA
The Institute has mandate of cancer prevention as 
its main goal. This is being achieved by following a 
three pronged strategy to achieve objectives to find 
out cancer causative factors like environmental, 
behavioral, genetic and their interaction, and 
managing such factors to prevent cancers. The 
activities are directed towards: (i) Epidemiological 
studies and early cancer detection activities; (ii) 
Genetic susceptibility studies; and (iii) Genetic 
markers’ studies.

Screening for Cervical Cancer

A field based study at Dadri CHC for studying the 
comparative performance of the three modalities 
for screening cervical cancer using VIA, VILI and 
cytology involving about 5000 women of age group 

30-60 years as also a field based study for evaluation 
of new test kit (Care HPV) for detection of HR- 
HPV (High Risk 14 HPV types) in collaboration 
with PATH have been concluded.

Molecular Screening for Cervical Cancer

The major activities and achievements in the field 
of Molecular screening of cervical cancer are the 
recognition of the Institute as a National Referral 
Centre for HPV & Cervical Cancer Screening, 
development of multiplex PCR to detect various 
HPV types in one PCR reaction saving biological 
material, cost and time and detection of variant 
HPV types in Indian population for the purpose of 
developing HPV vaccines.

Therapeutic Strategies for HPV Infection

The anti oxidative and anti viral properties of 
turmeric and Neem are well known in Ayruvedic 
literatures. ICPO participated in clinical trials of 
these products to study their efficacy in virus DNA 
clearance/viral load reduction. ICPO has concluded 
a DST funded multicentre trial for studying the anti 
HPV properties of curcumin. 

Prophylactic Vaccines against HPV 

Because of high cost and lack of therapeutic utility 
of virus - like particle (VLP) based prophylactic 
HPV vaccines, ‘Gardasil’ (Merck) and ‘Cervarix’ 
(GSK); there is need to develop indigenous low cost 
alternative Second Generation Vaccine for HPV, 
preferably DNA vaccine. Instead of prototype, 
Indian specific HPV-16 DNA based variant 
constructs may be suitable for the generation of 
specific immune response in Indian population. 

The amplified gene product having the major 
variation causes the change in the epitope of the 
VLP L1 gene in the pGEM T-Easy Vector followed 

Non-Communicable Diseases
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by pcDNA3.1. Only those variations which cause 
alterations in the epitope have been cloned. The 
cloned HPV-16 E6 variants in pGEM T Easy 
vector and PCDNA3.1 were screened by digestion 
with EcoRI restriction enzyme and the digested 
products were checked on 1% agarose gel. The 
cloned HPV-16 VLP L1 variants in pGEM T Easy 
vector and PCDNA3.1 were screened by digestion 
with NcoI and NotI restriction enzyme and the 
digested products were checked on 1% agarose gel.
Their expression in in-vitro cell lines and genetic 
immunization of the group of 6±8-week-old 
BALB/c female mice is being carried out.

GENETIC STUDIES

Genetic Susceptibility

These studies aim to identify individual at higher risk 
of developing cancer and indicate the mechanism 
(and possibly the causative agent) of cancer by 
following the metabolic pathways of these genes. 

Role of Genetic Polymorphism of Genes Involved 
in Phase I and Phase II Detoxification System in 
Susceptibility to Various Cancers

Glutathione transferase is one such big family of 
genes involved in phase II detoxification system with 
two genes of interest, GSTM1 and GSTT1 which if 
absent in certain individuals, make them prone to 
defect in detoxification of certain chemicals. Like 
GSTT1 null individuals are more prone to develop 
oral cancer and GSTM1 null genotype in women 
make them more prone to develop cervical cancer. 
Esophageal cancer in Delhi is found to be associated 
with GSTT1 null genotype and it is associated with 
GSTM1 in Assam population indicating different 
exposure causing the same cancer in two different 
populations.

Genetic Alterations/Genetic Markers

Nucleic acid microarray technique: This work is 
going on at ICPO to study gene involved in cervical 
precancerous and cancerous lesions and genetic 
alterations in genes involved in known pathways of 
cell proliferations.

The two ongoing projects based on study of SNP in 
these genes are Single Nucleotide Polymorphisms 
of Cytokine Genes in Human Papillomavirus (HPV) 
- mediated Cervical Cancer in Women and Cyclin 
D1 Gene Polymorphism in Cervical Precancer and 
Cancer

HPV Vaccine Studies

ICPO is involved in an Indo-German programme 
for development of Chimeric DNA – based vaccine 
against human papillomavirus type 16. About 300 
samples were analyzed for HPV 16 variant analysis 
for full length L1, E6 and E7 genes. Twelve major 
variations in full length L1 (VLPL1) and one major 
variation in E6 gene were observed. Eight major 
variant constructs of HPV L1 and one of E6 gene 
are cloned.

NATIONAL CENTRE FOR 
DISEASE INFORMATICS AND 
RESEARCH, BENGALURU
NATIONAL CANCER REGISTRY 
PROGRAMME (NCRP)

Commencement/Collaboration of New 
Population and Hospital Based Cancer 
Registries/Cancer Atlas

The 28th Population Based Cancer Registry (PBCR) 
was commenced at Nizam’s Institute of Medical 
Sciences, Hyderabad. A project on “Development 

1% Agrose shows insert of E6 after restriction 
Digestion (EcoRI) in pGEM T Easy Vector M- 500 

bp ladder marker, 1-2- cloned product

1% Agrose shows insert of E6 after restriction 
Digestion (EcoRI) in pcDNA3.1 Vector M- 500 bp 

ladder marker, 1-3- cloned product
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of Stroke Registry in India” was also commenced. 
Forty one centres across the country have so far 
registered under this project. 

A project on “Development of An Atlas of Cancer in 
Punjab State” was also commenced. Forty four new 
centres have been registered during 2012-13. As of 
now, there are 112 centres that have registered. So 
far data on about 27,667 cases have been received. 
The list of centres registered for the Punjab Cancer 
Atlas is shown in Figure 1. 

With the development of software modules, 55 
centres have started using the Hospital Based 
Cancer Registry Data Management Programme 
and have contributed data on 57,348 cancers. 

The number of centres under NCRP and the data 
sets received is given in the Table.

Centres Data Sets

1 PBCRs 28 27

2 HBCRs 9 9

3 POCSS (incl. 5 HBCRs) 17 45

4 Cancer atlas NE 17 17

5 HBCR-DM-SW 46 34

6 Punjab Cancer Atlas 102 53

Total 219 185
PBCR = Population Based Cancer Registries
HBCR = Hospital Based Cancer Registries
POCSS = Patterns of Care and Survival Studies
HBCR DM SW = Hospital Based Cancer Registries Data Management Software
NE Atlas = Development of an Atlas of Cancer in North East Region

The complete list of collaborating centres with the 
NCRP network is depicted in Figure 2. 

Fig. 1: Punjab cancer atlas.

Table: Cancer Registration in India – 2013
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Fig. 2: Collaborating centres (2013).
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Population Based Cancer Registries (PBCRs)

The report of 25 Population Based Cancer Registries 
(PBCR) includes the data of four new PBCRs 
(Meghalaya, Nagaland, Tripura and Wardha) that 
have commenced working and included under 
the NCRP network since the last report. The 25 
PBCRs cover 7.45% of the population of India, 
with partial or complete representation of 16 
States and one Union Territory. Eleven of the 
PBCRs are in urban localities and two in wholly 
rural regions. The remaining 11 correspond to 
both urban and rural parts by virtue of being state 
or district registries. 

Among males, cancers of lung, mouth, oesophagus 
and stomach are the leading sites across all the 
registries. Lung cancer is the leading site in 
Bangalore, Chennai, Delhi, Kolkata, Tripura, 
Kollam and Thiruvananthapuram. All the PBCRs in 
Gujarat and Maharashtra States and Bhopal PBCR 
have mouth cancer as the leading site of cancer. 
Cancer of the oesophagus is the leading site in the 
registries in the States of Assam and Meghalaya. 
Stomach cancer is the leading site in Sikkim and 
Mizoram while cancer of the nasopharynx is the 
leading site in Nagaland. Among females, cancer of 
the breast and cervix are the leading sites of cancer 
in 18 of 25 PBCRs. Cancer of the gall bladder 
and cancer of the oesophagus followed cancer 
breast as the leading site in Dibrugarh and Kamrup 
respectively. Lung was the leading site in Manipur 
and Mizoram. Cancer of the oesophagus led the 
list of cancers in Meghalaya. Cancer of the thyroid 
followed cancer breast in the two PBCRs at Kollam 
and Thiruvananthapuram in Kerala State.

The proportion of cancers associated with the use 
of tobacco is highest in East Khasi Hills district of 
Meghalaya being 69.3 and 43.0% for males and 
females respectively. 

The data of the newer PBCRs that are being reported 
for the first time in this report are Nagaland, 
Meghalaya including Khasi Hills district, Tripura 
and Wardha. Among these new PBCRs, males in 
Nagaland show the highest age standardized rate 
(AAR) of 21.0/100,000 for nasopharyngeal cancer. 
East Khasi Hills district and Meghalaya State as 
a whole show the highest AAR in cancers of the 
oesophagus (in both males and females) and cancers 

of the hypopharynx and larynx in males. Since this 
data is being reported for the first time, it needs to 
be viewed with some caution as in the initial years 
of registry operation there could be some degree 
of over reporting. The international comparisons of 
the incidence rates of these sites of cancer reveal 
that the PBCRs at Meghalaya (especially East 
Khasi Hills district) and Mizoram (Aizawl district) 
and Kamrup in Assam have the highest AARs of 
cancers of these sites, particularly oesophagus, 
hypopharynx and larynx.

Hospital Based Cancer Registries and Patterns 
of Care and Survival Studies

Hospital Based Cancer Registries have a major 
role to assess cancer patient care and contribute to 
the PBCR. Follow-up of patients has always been 
a challenge in the Indian settings. Against this 
limitation, the project on Patterns of Care and Case 
Survival (POCCS) was commenced for three sites 
of cancer viz., cancer breast, cancer cervix and head 
& neck 

Translational Research including Software 
Development

The highlights of the software development for 
cancer registration and patterns of cancer patient 
care are listed below :

A. Patterns of Care and Survival Studies

Both Broad and Specific type of treatment 1. 
given to patients are listed with sequence (order 
of broad type of treatment e.g. Surgery first, 
Radiotherapy second, etc.).

New Quality Checks are introduced and 2. 
programming has been done for the same. 
The Report provides both error wise/case wise 
listing 

Interim Survival Analysis has been done for 3. 
pooled data through software programmes.

Follow up listing of combinations of all three 4. 
anatomical sites of cancer (Cancer Breast, 
Cervix and Head & Neck cancers) is merged 
and sorted by pincodes. 

Programming is done for getting follow up 5. 
status based on particular date.
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B.  Hospital Based Cancer Registry Database 
Management

1. HBCRDM 1.0 has been installed in various 
centres and 29 centres are entering data in this 
software. 

2. Programming is done for casewise quality 
control error listing.

C.  Hospital Based Cancer Registry to Patterns 
of Care and Survival Studies

Data entry integration of HBCR and POCSS is 
completed for the sites Cervix, Breast and Head 
and Neck cancers. 

D.  Development of an Atlas of Cancer in Punjab 
State

1. Web-site has been created and online data 
capture is going on. A total of 105 centres have 
been registered and 52 centres are contributing 
data for the project. A total of 24,608 cases are 
transmitted to NCRP by the above centres. 

2. Online and Dynamic e-Monitoring of 
Data Capture page has been developed for 
administration. 

Development of the Population Based Stroke 
Registry Programme, India

The ‘Development of the Population based Stroke 
Registry Programme, India’ has commenced. 
The aim of the Population based Stroke Registry 
Programme (PBSR) is to generate data on the 
incidence of stroke that could lead to expansion of 
epidemiological, clinical and public health research 
in stroke in our country. A total of 51 centres have 
been registered under the project. 

Development of Framework to Guide Registries 

The following guidelines/manuals have been 
prepared for aiding individual centres to establish a 
PBSR and also in registration of stroke cases

(i) Note on ‘Identification of stroke cases’ (non-
fatal and fatal; hospital and community). 

(ii) Flow chart to guide Registration of Stroke 
cases in hospital and community in a PBSR.

(iii) Instructions to guide house visit while 
registration of stroke cases in a Population 
based stroke registry. 

(iv) Manual on ‘How to establish a Population 
stroke registry’ for individual centres.

(v) Verbal autopsy questionnaire (adapted and 
modified from the WHO Verbal autopsy 
questionnaire).

Development of Population Based Diabetes 
Registry

A total of 101 medical colleges have been registered 
under the project.

Extramural Research
ONCOLOGY

Cancer Management Guidelines

A Task Force on review of cancer management 
guidelines has been initiated to review and 
understand the appropriateness of published 
literature on management of common cancers 
under Indian conditions. The reports on buccal 
mucosa cancer, stomach, cervix, soft tissue 
sarcoma, colorectal cancer and gall bladder have 
been compiled.

NEUROLOGICAL SCIENCES

Population Based Urban Stroke Registry

Well established population based stroke registries 
are lacking in developing countries. The objectives 
of this project are to develop feasibility for 
acquiring data on first stroke from Ludhiana city, 
Punjab and to find out the incidence, type of stroke 
and mortality through the population based stroke 
registry in Ludhiana city. The registry covers 
the geographical limits of Ludhiana city and a 
population of 9,35,925 in the age group of ≥18 
years. All major hospitals and private scan centers 
and central unit of births and deaths were enlisted 
in Ludhiana city. In addition, the central vital 
registration unit in Ludhiana was included to obtain 
information on stroke deaths. 

Out of 3126 patients identified in the year 2012-
2013, 1497 were from Ludhiana city. The annual 
incidence rate is 140/100,000 (95% confidence 
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interval: 132.90, 147.09). The age adjusted 
incidence rate based on WHO standard world 
population is 181.67/100,000 (95% confidence 
interval (CI):172.44-190.89). The case fatality rate 
was 12.2%. A total of 3126 first ever stroke patients 
were identified. The mean age of the stroke cases 
was 58.9 ± 15 years. Majority of patients 66% had 
ischemic stroke. Limb weakness was the common 
presenting symptom in these patients. Hypertension 
was the most common risk factor. 

In 833 patients, disability assessment using mRS 
was done at the time of discharge and 410 (49%) 
patients had a poor outcome (mRS>2) at the time 
of discharge and 7.2% died when followed up after 
28 days of the acute event. The documentation of 
deaths and addresses at MCD level is inadequate. 
Even in the hospital death certificates the cause of 
death is not clear. The study identified issues which 
create difficulties in undertaking population based 
stroke registries in the country: reluctance to share 
data due to privacy issues; loss of medical records 
files from public hospitals in the city; difficulty in 
capturing minor strokes; frequent change of mobile 
numbers by subjects; poor documentation of deaths 
in municipal corporation, etc. 

Population Based Rural Stroke Registry

The research project “Establishment of population 
based rural stroke registry - A pilot study” was 
initiated in a population of 293393 in 400 villages 
of Chinthamani Taluk, Chikkaballapur district, 
Karnataka during the period under report. The 
objectives of the study includes developing a 
methodology (including instrument development) 
for acquiring data on first stroke cases from selected 
health care institutions and from community in a 
defined geographical area of one Taluk in a rural 
setting; validating the methodology at the PHC level 
for its feasibility and sustainability; developing 
a plan of action for developing population based 
stroke registry in a rural area that could be 
expanded at the district level for larger integration 
at the national level. Data of first ever stroke cases 
reported during six months of recruitment indicate 
incidence of first ever stroke to be 55.9 per lakh 
population. Sixty eight percent of the cases from 
the community were male. Only 8.5% of the 
cases were reported from hospitals/health centers/
practitioners of the area. Place of first contact to 
project team was home in 87.8% instances and 

12.2% constituted those below 45 years. Only 
34.2% had CT or MRI or both reports. Allopathy, 
Traditional medicine, Ayurveda constituted first 
contacts of care in pathway of care. Interestingly 78 
out of 82 cases had approached traditional healers 
too. Lack of money (12.7%), symptoms being very 
serious (34.9%), lack of transportation (9.5%), no 
male member (decision maker) (14.3%), feeling 
that it is not worth spending time/money (11.1%), 
no faith in allopathy (23.8%), faith in other systems 
(11.1%) and other causes (15.9%) constituted 
reasons for not seeking health care within four hours 
of stroke. Important risk factors were hypertension, 
smoking, other forms of tobacco, alcohol, diabetes 
mellitus and family history of stroke. 

Vascular Cognitive Impairment

A study on “Development and validation of a 
comprehensive clinical and neuropsychological 
test battery for use in the Indian context for patients 
with vascular cognitive impairment (VCI)” has been 
initiated at Nizam’s Institute of Medical Sciences, 
Hyderabad; Apollo Gleneagles Hospital, Kolkata 
and AIIMS, New Delhi. The study aims to develop 
a comprehensive clinical and neuropsychological 
test battery for use in the Indian context for literate 
and illiterate population across five languages 
and to validate the Indian VCI protocol in 
patients with VCI across five geographic regions. 
Adaptation of neuropsychological test battery in 
the Indian context is being carried out. The selected 
neuropsychological tests for Indian context are 
being developed in Telugu, Hindi, Malayalam, 
Kannada and Bengali. The batteries are being 
developed for both illiterates and literates. 

DIABETES 

ICMR-Indian National Diabetes Study (ICMR-
INDIAB)-

The ICMR-INDIAB study (Phase I) has been 
completed and in the NE region two States viz. 
Assam and Mizoram have been surveyed. The data 
analysis is being carried out.

Registry of People with Diabetes with Young 
Age at the Onset

The Task Force project on, “Registry of People 
with Diabetes in India with Young Age at Onset,” is 
continuing at eight centres with aim to understand 
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magnitude of problem, disease pattern or types, 
geographic variation and incidence and prevalence 
rate of complications. Besides baseline data, the 
follow up data collection has been started at some 
centres. The training workshops regarding filling up 
proforma of participating centres are being held at 
regular intervals at the Collaborating Centres. The 
data sets from approximately 5,000 subjects have been 
collected which includes information on diabetes types 
prevalent, complications, types of treatment, etc. Draft 
report of phase I has been formulated. A majority of 
the subjects were with type 1 diabetes followed by 
type 2 diabetes. The neuropathy was reported as the 
commonest complication followed by retinopathy. 
Majority of the subjects were on insulin treatment. 
The phase II of the project was initiated in September 
2012 and is ongoing at 10 centres. 

CHRONIC DISEASE HEALTH RESEARCH
The Task Force project “A study on association 
of Oral Precancer with use of Pan Masala” started 
on 1st March 2010 for a period of two years, to 
generate evidence on the health effects of use of 
plain Pan Masala and establish the role of plain Pan 
Masala in occurrence of oral precancer. The study 
was conducted in Lucknow city, Uttar Pradesh in 
which 4,53,823 persons were contacted, and the 
final analysis was done on 4,02,669 persons (males 
and females aged 15 years and above). There were 
108236 persons who reported using tobacco and 
nontobacco arecanut products, of which 1.1% were 
users of plain pan masala. The prevalence of oral 
cancerous lesions was found in 64 per 1000 users. 
The odds ratio for oral precancer for users of plain 
pan masala was 18.56 (95% CI 15.52-22.20). 

The Task Force project “Development of a model 
for strengthening of existing health system to 
address Non Communicable Diseases in India” is 
ongoing at three sites; Ballabgarh, St. Stephen’s 
Hospital, Delhi and AHEAD, Delhi. The project 
aims at assessing the existing health system’s ability 
to carry out NCD screening, prevention and control 
activities. Under this project,12 Peer educators 
from AHEAD, 25 community volunteers from 
AIIMS and 10 Youth volunteers from St Stephen’s 
hospital were trained. The health workers in all the 
agencies carried out NCD Risk Factor assessment 
of the adult members of the families allocated to 
them and counseled them to change risk behaviours. 
The workers also carried out a modified form of 

Community Health Environmental Scan Survey. 
Retraining of all Health workers was carried out 
and their knowledge was reassessed (using the 
same questionnaire which was used in the initial 
training. The workers were also trained to develop 
case studies from the families among whom they 
had conducted risk assessment and counseled. 

GASTROENTEROLOGY
A multi-site Task Force project “Prevalence 
of celiac disease in indigenous populations of 
southern, northern, and north-eastern parts of India 
and identification of reasons for difference in its 
prevalence” is ongoing since 2011 for a period of 
two years at CMC, Vellore, AIIMS, New Delhi 
and Guwahati Medical College, Guwahati. The 
hypothesis to be tested in this study is that are there 
true differences in the prevalence of celiac disease 
between different parts of India and, that if such 
differences are found, can they be explained by 
differences in dietary cereal consumption pattern 
and/or HLA DQ2/8 prevalence between these 
populations. Community based screening in urban 
and rural population aged above 18 years will be 
done for serology of Tissue Transglutaminase (TtG) 
antibody using a representative sampling design. 
Questionnaire based information will be correlated 
to the serology and confirmatory intestinal biopsy 
results. A sample size of about 22,000 subjects (both 
men and women) will be screened. The interim 
results suggest a population based seroprevalence 
of celiac disease as 0.16-0.36% in southern part, 
0.9% in north and 0.4% in eastern part. 

The ICMR Task Force on Nonalcoholic Fatty 
Liver Disease (NAFLD) has five ongoing projects 
addressing various facets of NAFLD. The first 
year review has been done and guidance to the 
investigators was provided. 

1. Impact of Chlorella on Non Alcoholic  
Fatty Liver Disease in C57bl/6j Mice Model 
of Hepatic Insulin Resistance by Differential 
Regulation of Pancreatic Endoplasmic 
Reticulum Kinase.

2. Development of an in vitro system to study 
the pathophysiology of Non-alcoholic Fatty 
Liver Disease (NAFLD) and Non-alcoholic 
Steatohepatitis (NASH). 

3. Influence of genetic polymorphisms, clinical 
and biochemical parameters in determining 
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susceptibility to nonalcoholic fatty liver disease 
in Indian overweight adolescents.

4. Impact of dietary fatty acids on the progression 
of nonalcoholic fatty liver disease in fructose 
induced model of steatosis – Role of adipose 
tissue insulin sensitivity and secretory function.

5. Vitamin A metabolism- a neglected paradigm 
in non-alcoholic fatty liver disease.

Another proposal on community based prevalence 
of NAFLD in Delhi and Chennai population is 
under consideration.

OBESITY AND METABOLIC SYNDROME
Under the MoU of ICMR with the Canadian 
Institutes of Health Research (CIHR), three 
proposals have been funded and are ongoing on the 
collaboration on Childhood Obesity. 

(i) Understanding the determinants of adiposity 
among newborns of Indian ancestry in Canada 
and India: The South Asian Birth Cohort 

Among three birth cohorts: rural India, urban India, 
and S. Asian from urban Canada, the objectives of 
this study are to understand the effect of diverse 
environments on the development of adiposity 
among newborns and the growing offspring during 
the first three years of age. Rural pregnant women 
weighed lesser and had lower BMI at recruitment 
compared to the urban women. No significant 
differences in the anthropometric measurements 
among the groups. The rural women had lower 
fat free mass as compared to the urban pregnant 
women

(ii) Overweight and obesity in Asian Indian 
children in India and Canada: multi-level 
determinants, functional consequences and 
novel mechanisms; and

The overall goals of this school-based cross-
sectional study are to describe the differences 
in body composition of Indian children and 
youth in three distinct settings which represent 
diverse environments: rural India, urban India 
and urban Canada, and to identify characteristics 
at the individual, family, school and community 
level that are associated with adiposity and its 

metabolic consequences. There were 13.8% in 
urban and 7.1% rural overweight/obese females 
and 16.1% urban and 6.1% rural overweight/obese 
males. Information on perceive barriers and food 
consumption were also studied. 

(iii) Foundational Work for a Brain-to-Society 
Diagnostics for Prevention of Childhood Obesity 
and its Chronic Diseases Consequences

To examine the behavioral, body fatness/weight 
and nutritional risk for childhood obesity and 
associated complications (MetS, T2D, and CVD) 
at baseline and 2-year follow-up changes in the 
sentinel sample that is exposed to multi-level 
Whole-of-Society transformation. To examine the 
direct impact of individual differences in genetic and 
neuro-cognitive predisposition for responsiveness 
to lifestyle-shaping environmental exposure 
conditions (i.e. endophenotype for environment 
responsiveness) on behavioral, body fatness/
weight and nutritional risk for childhood obesity 
(MetS, T2D, and CVD) and their moderating role 
on contextual differences in such environmental 
exposure conditions. To proceed to foundational 
(qualitative and quantitative) work for subsequent 
computational systems science modelling (systems 
dynamic) of the relationships between aggregate-
level measures of lifestyle-shaping environmental 
exposure conditions prevailing in communities 
(where sentinel samples live) and the organizational 
and collective choices made by community-level 
stakeholders (including health, social, and economic 
inputs, processes, outcomes and underlying 
mechanisms and feedbacks) involved in focal WoS 
interventions in Canada (PAG) and India (IUI). 
(Societal-level BtS Diagnostic). To empirically 
validate a modular multi-level agent-based model 
of childhood obesity presently in development with 
theoretical and empirical development. Based on 
the demographic data, children (6-12 years old) are 
being identified in the study villages. Identification 
of eligible children (aged 6-12 years) as per study 
protocol from two clusters (6 villages) has been 
completed. There are 51 study tools (including 28 
quantitative and 23 qualitative) for data collections 
have been developed. During the process of study 
tool development, focus Group Discussion (FGD) 
and in-depth interview was conducted with 10 
mothers, 10 fathers, 10 children of 6-12 years age 
group and two FGDs with school teacher in the 
Palwal district. In Addition, informal interview 
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with community leader, health provider, ANMs 
and AWWs as well as district agriculture and Food 
supply officials and helps us to developed in-depth 
interview questionnaires as well as FGD guide. The 
operational manuals for study procedures and data 
collection have been developed. 

The ICMR Task Force project “Childhood 
Obesity in India: A Multi-Center Study on its 
Measurement and Determinants” with reference 
to cardiometabolic risk factors” is ongoing in 5 
sites viz. AIIMS New Delhi, NIN Hyderabad, 
NEIGRHMS Shillong, GMC Srinagar, MP Shah 
Medical College Jamnagar. The project aims to 
develop and validate simple measures of body 
fatness that correlates with cardio-metabolic risk 
factors among Indian children aged 6-18 years, 
identify determinants of childhood body fatness 
(societal, cultural, psychological, environmental 
and policy) that are operating at different levels 
in the diverse socio- cultural and geographical 
contexts of India and explore the influences of these 
determinants at family, community, school, regional 
level across five geographic regions of India and at 
national level, and the possible interplay between 
these factors. Qualitative data has been collected at 
all sites and is being analysed. 

OTORHINOLARYNGOLOGY

Congenital Deafness

Two expert group meetings were held to discuss 
Congenital Deafness-Deaf and Dumb people in 
Dhadkai village of Doda district of Jammu. People 
in Dhadkai village of district Doda are becoming 
victims of a genetic disease, which renders them 
deaf and dumb. Hence, there was a recommendation 
to initiate a Task Force project on epidemiology, 
clinical and rehabilitation component and for 
detailed genetic studies for carrier state detection 
for the whole population of the village. 

OPTHALMOLOGY

Study on Anophthalmia/Microophthalmia

A Task Force Project on epidemiology of 
anophthalmia and or micropthalmia in children 
aged 0-5 years in selected districts of Bihar has 
been initiated from 1st March 2011 for a period 
of 2 years. In phase I identification and mapping 
of cases of Anophthalmia and or Microphthalmia 
from the primary health centres and subcentres of 

the districts of Bhojpur, Buxar and Rohtash has 
been done. In phase II, the risk factors (clinical and 
environmental) associated with this problem will 
be identified retrospectively using a case control 
approach. A questionnaire for this purpose has been 
finalized and data collection has been initiated. The 
findings reports so far show only fever due to some 
infection and night blindness as significant factor. 
TORCH testing of the mothers who had history 
of fever at the time of pregnancy of the affected 
child and vitamin A level testing was done in the 
mothers of cases and controls Forms for 23 new 
reported cases have been filled (since 9 were out 
of station and 7 were over 5 years) along with 22 
children as controls. Together with this list and the 
earlier list of 36 cases and 39 controls, the study 
has enrolled a total of 59 cases and 61 controls. 
Preliminary analysis in these subjects has revealed 
that 78% were reported from Bhojpur district. 58% 
of these were males and 42% females. Mothers of 
the affected children were less than 40 years. 93% of 
the mothers had an educational status of below 10th 
class. 95% of the cases had gestational age between 
38-42 weeks. Odd ratios (OR) were obtained for 
identifying risk factors for the disease. It was found 
that not attending ANC unit had an odds ratio of 
1.95 with a 95% CI of (0.9476 to 4.0475, p=0.06). 
Fever had an odds ratio of 6.1 (95% CI (2.37-15.57, 
p=0002) and Night-blindness had an odds ratio of 
30.76 (95% CI 3.96-238.65, p=0.001). Both these 
factors have a positive association with the disease. 
Analysis of trace elements revealed that more cases 
were proportionately deficient for zinc as compared 
to controls (Cases -72%, Controls - 50%). TORCH 
results have revealed that IgG antibodies for 
rubella, cytomegalovirus, herpes simplex virus 1 
and 2 were detected in both cases and controls.  

ORAL HEALTH

Dento-Facial Anomalies and Congenital Birth 
Defects of Face including Cleft Llip and Palate

Under this Task Force project, a pilot study has 
been initiated at three centers; Center for Dental 
Education and Research, AIIMS, New Delhi, 
Safdarjung Hospital, New Delhi and Medanta 
Hospital, Gurgaon. At present in the pilot phase 
more than 250 cases have been registered at the 
three centres. The data entry has been completed 
for all the three centres in the electronic format and 
analysis of the data is underway. 
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Research in the field of basic medical 
sciences was carried out mainly in two 
permanent institutes of the ICMR namely, 

National Institute of Pathology (NIOP) , New Delhi 
and National Institute of Immunohaematology 
(NIIH), Mumbai, as also in various other centres. 
The areas covered included tumour biology, 
pathology of infectious diseases, environmental 
toxicology, and haematological disorders under 
intramural research. Extramural research was done 
in the area of pharmacology, biochemistry, cellular 
and molecular biology, genomics, and stem cell 
research.

Intramural Research 
NATIONAL INSTITUTE OF 
PATHOLOGY, NEw dELHI
The thrust areas of research at the National Institute 
of Pathology are tumour biology, leishmaniasis, 
chlamydiasis, mycobacterial diseases, environmental 
toxicology and adult stem cell biology.

TUMOUR BIOLOGY
In the Tumour Biology division, the area of research 
is mainly breast, prostate, urinary bladder and brain 
cancers, lymphomas and leukemias and cancers 
in north-east region of India focusing mainly on 
the identification of diagnostic, predictive and 
prognostic biomarkers, new drug targets and gene-
environmental links. 

Breast Cancer

Gene expression and methylation profiling was 
done in 20 early onset tumours (<40 years) and 20 
late onset tumours (>55 years) using Human HT-
12 v4 Expression BeadChip & Infinium Human 
Methylation 27 BeadChip. Differential methylation 

was found in 977 genes in early onset cases and 
1396 genes in late onset cases. Validation of 
expression of several differentially expressed genes 
such as ALDH1B1, ALDH2, CBX2, CCNJ, FOX  
(3 genes), JMJD2A, MATN, METTL11A, PRMT, 
SOX (3genes), TMEM41A, WNT5A, WNT3, 
HMGN1, JMJD4, MCMs (2 genes), SMARCAs  
(2 genes) was done by real time PCR in breast 
cancer cases of both early and late onset groups.

To identify and characterize microRNAs and genes 
that are differentially expressed in breast cancer 
stem cells (CSCs), a study was done on human 
breast cancer cell lines, MCF7, SUM159 and 
HBL100 which were grown as adherent cultures. 
The cells were stained with aldefluor and sorted 
out using FACS ARIA II. The sorted (aldehyde 
dehydrogenase) ALDH+ cells were cultured in non-
adherent, non-serum conditions to form primary 
mammospheres (termed M1 mammospheres), 
which were dissociated both enzymatically and 
mechanically to obtain single cells which were then 
subjected to serial passaging every 10th day leading 
to the generation of M2, M3, M4 mammospheres. 

This study showed that primary mammospheres 
contained a distinct population that displayed 

Fig. 1: Sphere formation efficiency (SFE) of various breast 
cancer/ normal cell lines

Basic Medical Sciences
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an ALDH-/low phenotype, but failed to generate 
mammospheres. Instead, the mammosphere-
initiating potential rests within the ALDH+/bright 
cells, in keeping with the phenotype of breast 
cancer-initiating cells. With increasing passages, 
mammospheres showed a dynamic increase both 
in the number of mammosphere forming units and 
sphere forming efficiency (Fig. 1) until the second 
passage followed by a dramatic reduction. Also 
there was an increase in the number of smaller 
sized spheres relative to the larger ones over 
multiple generations of mammospheres. Treatment 
of ALDH-positive mammosphere (BCSC) with 
plant alkaloid elipticine showed significant 
reduction in the formation of mammospheres while 
treatment with cytotoxic drug paclitaxel enhanced 
mammospheres formation. The treatment of 
mammospheres (BCSC) with a combination of 
elipticine and paclitaxel showed a significant 
reduction in mammospheres formation.

Urinary Bladder Cancer

 During the year under report, quantitative real-
time PCR was performed on 43 tumour (non-
muscle invasive bladder cancer= 25 and muscle 
invasive bladder cancer= 18 patients) and 24 
control (adjacent normal mucosa) tissues for IFNγ, 
IL4, MYD88, REL, CTLA4 and COX2. qRT-PCR 
showed increased expression of REL, CTLA4 and 
COX2 in tumour compared to adjacent normal 
mucosa. A comparison of the expression within 
the invasive and non-invasive groups showed 
significant upregulation of  REL and downregulation 
of MYD88 in muscle invasive tumours compared 
to non-muscle invasive tumours.

The histopathological examination of tumour tissue 
showed a mixed inflammatory cell infiltrate with 
predominantly lymphocytes in muscle invasive 
urothelial carcinoma (MIUC) and plasma cells 
in non-MIUC (NMIUC). Other inflammatory 
cells observed included macrophages and 
neutrophils and very occasionally eosinophils. 
Immunohistochemical staining for characterization 
of inflammatory cells revealed the mixed infiltrates 
of CD4+ and CD8+ lymphocytes, NK cells 
(CD56+) and macrophages (CD68+). NK cells and 
macrophages were found predominantly in invasive 

cancers compared to non-invasive cancers. A tissue 
microarray (100 cores) was constructed with 40 
cases (NMIUC=26 and MIUC=14) and 10 normal 
mucosa in duplicate and immunohistochemistry 
was performed for TBX21, GATA3, PRKCE and 
SRC. TBX21 and GATA3 were both expressed 
in tumour and inflammatory cells. The expression 
of TBX21 was high in invasive bladder cancers 
and PRKCE expression was high in non-invasive 
cancers. Both GATA3 and SRC were expressed in 
tumour cells but there was no significant difference 
between invasive and non-invasive bladder 
cancers. 

Cancers in North-East India

High incidence of nasopharyngeal carcinoma 
(NPC) has been reported in North-East (NE) region 
of India where it is the eighth most common cancer. 
A study was undertaken to analyze if Epstein Barr 
virus sequences in the tumour tissue along with 
host immunogenetic factors could explain the 
high prevalence of nasopharyngeal carcinoma in 
different ethnic groups of NE States. A total of 120 
blood samples from newly diagnosed cases of NPC 
and 100 controls were collected from two different 
centres in NE region, i.e. B. Barooah Cancer 
Institute, Guwahati, Assam and Regional Institute 
of Medical Science, Imphal, Manipur. Study of 33 
markers selected from the HLA region was done 
by fragment length analysis and data analysis 
was done using Gene Mapper software. Allele 
frequencies were calculated by direct counting. The 
frequencies of the different alleles and genotypes 
were compared between the patients and controls. 

Analysis of results showed significant difference in 
frequency of two microsatellite markers ( HL003 

Fig. 2
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and D6S2704) among patients and controls (Fig. 
2). The study is continuing.

During the year, in situ hybridization (15H) 
conditions were standardized by using Epstein-
Barr virus (EBER) PNA probe/ fluorescein. So 
far, 25 NPC cases and 15 non-NPC samples were 
processed for EBV detection by ISH, showing 
statistically significant differences in the presence 
of EBV sequences between the NPC patient group 
and the control group (Fig. 3). 

(IL22, IL26, CACNA1D, PPP3CC and FLT1) 
and Wnt signalling pathway (PPP2CB, WNT7A, 
PPP3CC and NFATC1). The other predominant 
pathways found were focal adhesion, ECM-
receptor interaction, Wnt signalling pathway, ErbB 
signalling pathway, cytokine-cytokine receptor 
interaction, Jak-STAT signalling pathway, VEGF 
signalling pathway and mTOR signalling pathway. 
All these pathways are reported to play a potential 
role in tumourigenesis.

Biological gene ontology (GO) analysis (Fig. 4)
showed amplified and deleted regions associated 
with cell adhesion, cell differentiation, cell 
signalling apoptosis, cell proliferation, cell 
migration and cellular morphogenesis, to be 
significantly associated with oesophageal cancer. 

Fig. 3: Bar graph showing frequency of EBV in NPC and non 
NPC patients.

In oesophageal cancer, a study was conducted to 
investigate the link between genetic variations 
including chromosomal changes, LOH and copy 
number alterations associated with ethnic variation 
in NE populaton of India showing familial clustering 
of oesophageal cancer through Affymetrix® 
Genome-Wide Human SNP array. This would also 
help in identifying suitable biomarkers for pre-
clinical screening, early diagnosis in familial cases 
and target for biological intervention. 

Fifteen tumour tissues and blood samples (germ-
line DNA) from the same patients were analyzed 
and 13 of 43 genes in amplified regions and 18 
of 50 genes in deleted regions were found to be 
significantly associated with cancer-associated 
pathways. Of these 13 genes in amplified regions, 
six genes (NTRK2, TPO, PLA2G5, PAK1, MAPK10, 
FGF12 and FGF4) were found to be significantly 
associated with MAPK signalling pathway. Of the 
18 genes found in deleted regions, several were 
found to be involved in MAPK signalling pathway 
(MAPT, CACNA1D, TGFBR2, PPP3CC, CACNB2 
and FGF14), cytokine-cytokine receptor interaction 

Fig. 4: Candidate genes involvement in biological function.

Validation of candidate biomarkers by siRNA 
knockdown of key genes will be done in established 
oesophageal cancer cell lines (KYSE30, KYSE70, 
KYSE180, KYSE410 and KYSE450). These cell 
lines are being maintained in a medium containing 
RPMI 1640 + Ham’s F12 (1:1) with 2% foetal 
bovine serum (FBS) at 37°C with 5% CO2. 
Doubling time of the cell lines is on an average 30 - 
35 hours. At initial stage of functional analysis, one 
gene i.e. Fibroblast Growth Factor 12 (FGF12) has 
been selected and protocol for functional genomics 
is being standardized. 

The aetiology of oesophageal cancer in NE Indian 
population is different from other populations in 
India due to wide variations in dietary habits or 
nutritional factors, tobacco/ betel quid chewing 
and alcohol habits. To find out the contribution 
of epigenetic modifications on the development 
or progression of oesophageal cancer in high risk 
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population from NE India, a study was undertaken 
on 40 oesophageal cancer patients at BBCI, 
Guwahati, Assam, and biopsies were collected from 
tumour and adjacent normal oesophageal tissue. 
The differential promoter methylation profiling of 
94 tumour suppressor genes was done in 6 paired 
normal and tumour tissue samples. Additionally, 
the differential expression profiling of 84 histone 
modification enzymes was also done by real time 
PCR array in 24 normal and 24 tumour tissue 
samples. 

Leukemia

In our earlier studies, cellular redox level in 
acute leukemia was found to be high but their 
role in signalling was not very clear. A study was 
initiated to explore the role of oxidative stress in 
the pathogenesis of acute leukemia and to find out 
dynamically regulated intracellular molecules and if 
these intracellular molecules can be used for targeted 
therapy of acute leukemia. For this, measurement of 
cell cycle analysis, T-cell age-related changes and 
calcium flux analysis will be done by flow cytometry 
using suitable antibodies.

Twenty samples from patients with acute leukemia 
have been collected so far. Of these, five were 
T-ALL (acute lymphoblastic leukemia), five were 
B-ALL and 10 were with AML. Expression of 
various cell signalling markers and proliferation 
marker Ki67 was analyzed. Cellular ROS level was 
analyzed in T- cells, B-cells and NK cells and it was 
found that these cells have dynamically changing 
ROS levels. The dynamic behaviour of cells due 
to intracellular redox environment was analyzed 
and significant changes in cell proliferation and 
regulation of apoptosis were found (Fig. 5). 

To identify the regulatory molecules of mTOR 
signalling in ALL, cell cycle analysis was done 
with PBMCs isolated from acute leukemia patient 
samples using propidium iodide dye by flow 
cytometry. 

Data were acquired on flow cytometer and ModFit 
LT was used to fit the data to cell cycle models. The 
results are represented in table 1 .

Fig. 5: Expression analyis of proliferation, apoptosis and 
signalling marker on B-cell acute lymphoblastic leukemia. 

PATHOLOGY OF INFECTIOUS dISEASES

leishmaniasis

Comparative transcriptome profiling of miltefosine 
(MIL)-resistant and sensitive Leishmania 
donovani using genomic microarray analysis 
revealed differential expression of ~3.9% of 
the total Leishmania genome in miltefosine-
resistant parasite. In comparison to wild type 
parasite, miltefosine resistant parasite showed an 
upregulated DNA synthesis, transporter activities 
and downregulated protein metabolic process as 
determined by BLAST2GO, AmiGO and KEGG 
pathway analysis. Current results suggest several 

Time of 
incubation 

mTOR 
inhibiting 

drug

 G1/ G0 S G2/ M 
Control B-ALL Control B-ALL Control B-ALL

0 hours Without 
With 

98 
98 

99 
99 

0 
0 

0 
0 

0 
0 

0 
0 

24 hours Without 
with 

98 
97 

97 
97 

0 
2 

0 
1 

1 
1 

1 
1 

48 hours Without 
with 

94 
82 

96 
72 

4 
12 

2 
20 

1 
6 

1 
7 

72 hours Without 
With 

92 
81 

92 
70 

5 
15 

6 
21 

3 
4 

4 
6 

Table 1: Table represents cell cycle analysis of PBMCs isolated from B-ALL patients. Values are expressed as mean per-
centages of total cells in G1/ G0, S and G2/ M phase. 
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probable mechanisms by which the parasite sustains 
miltefosine pressure including (i) increased ABC 1 
mediated drug efflux, (ii) reduced protein synthesis 
and degradation, (iii) altered energy utilization 
via increased lipid degradation, and (iv) increased 
antioxidant defence mechanism via elevated 
trypanothione metabolism and reduced oxidative 
phosphorylation. 

Paromomycin (PMM) has been recently introduced 
to treat visceral leishmaniasis (VL) in mono- as 
well as in combination therapy. PMM susceptibility 
in VL and post-kala azar dermal leishmaniasis 
(PKDL) clinical isolates was evaluated , including 
miltefosine pre-treatment isolates and MIL post-
treatment isolates including relapses. The PMM 
IC50 ranged from 3.41 ± 0.29 to 10.70 ± 1.12µM 
with mean IC50= 7.05 ± 2.24µM. Furthermore, 
the PMM sensitivity was similar in parasites non-
exposed (mean IC50 = 7.73 ± 2.25µM) or exposed 
(mean IC50 = 6.79 ± 2.25µM) to MIL. The inherent 
PMM susceptibility of eight PKDL isolates ranged 
from 4.92 ± 0.34 to 8.62 ± 1.82µM. The PMM IC50 
of PKDL isolates was similar in parasites non-
exposed (n= 5, mean IC50 = 6.12 ± 1.40µM) or 
exposed (n= 3; mean IC50 = 6.29 ± 2.02µM) to MIL 
(Fig.6). All VL/ PKDL field isolates examined in the 
study were found susceptible to PMM suggesting 
its potential efficacy in VL and PKDL therapy. 

evaluate its potential as an immunoprophyactic 
antigen for human leishmaniasis. Generalized 
cellular mediated immunity was analyzed in terms 
of lymphoproliferative responses to PSA and TSLA 
with phytohemagglutinin (PHA) as positive control. 
Visceral leishmaniasis (n = 12) cases showed 
hardly any proliferation (SI Mean ± SD, 1.329 ± 
0.539), that was comparable to the naïve group (n 
= 19) (SI Mean ± SD, 1.190 ± 0.28). Healed VL (n 
= 16) (SI Mean ± SD, 5.99 ± 1.987) and PKDL (n = 
18) (SI Mean ± SD, 3.353 ± 3.972) groups showed 
significantly high stimulation compared to naive 
group. PSA induced poor lymphoproliferation 
in VL and PKDL and marginally significant (p = 
0.047) in HVL group (Fig. 7). In PKDL and healed 
VL cases, the CMI responses (as judged from the 
levels of Th-1 cytokines, IFN-γ and TNF-α) were 
found to be significantly higher (p < 0.001) than 
healthy control subjects upon TSLA stimulation. 

Fig. 6: In vitro miltefosine susceptibility of VL and PKDL 
isolates towards paromomycin. Sensitivity of VL and PKDL 
isolates at intracellular amastigote stage were determined 
by infection in murine macrophage cell line J774A.1. Each 
individual value represents mean IC50 ± SD of the results from 
two separate assays.

The parasite surface antigen (PSA) is an excreted 
secreted protein belonging to the family of 
promastigote surface antigens and has been 
identified as the active constituent of recently 
developed canine vaccine, CaniLeish. Immune 
responses to PSA in comparison with total soluble 
Leishmania antigen (TSLA) were evaluated to 

Fig. 7: Proliferative responses of lymphocytes to TSLA and PSA. 
Lymphocytes from patients with PKDL (n=18), VL (n=12), healed 
VL (n=16) and from healthy group (n=19) were incubated with 
PSA (10µg/ml), TSLA (10µg/ml) or PHA (10µg/ml) for 5 days and 
lymphoproliferation was measured by BrdU incorporation for the 
last 12-14 h using Biotrak cell proliferation ELISA system. Data 
were analyzed with respect to naïve group by the nonparametric 
Mann Whitney test. *P< 0.05, **P<0.01, *** P<0.001

For IL-10 cytokine, the measured values for PKDL, 
healed VL and VL groups were low and comparable 
to naïve group. PSA failed to stimulate IFN-γ, 
TNF-α or IL-10 in any of the study groups. Analysis 
of Leishmania-specific cell mediated cytotoxicity 
based on the measurement of granzyme B, upon 
stimulation of PBMCs with TSLA and PSA in 
vitro revealed significantly high granzyme B level 
in response to TSLA compared to PSA among the 
different study groups, indicating that PSA failed 
to show any significant cell mediated cytotoxicity 
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even in Leishmania exposed individuals. Besides, 
the strong correlation between stimulation index 
and the granzyme B level against TSLA in healed 
VL individuals provides evidence that Leishmania-
specific cell mediated cytotoxicity is part of the 
acquired immune response developed against the 
parasite. 

Currently, no vaccine is available for leishmaniasis 
and only treatment option available is chemotherapy 
which is expensive, toxic and associated with 
high relapse and resistance rates. Deletion of 
Centrin 1 gene in L. donovani (LdCen1-/-) results 
in attenuation of mammalian infecting, amastigote 
form with no effect on growth of promastigotes 
form of the parasite. Evidence from studies in 
mouse models indicated that live attenuated 
Leishmania parasite LdCen1-/- developed through 
gene knock-out approach could be an ideal vaccine 
candidate as it possesses genetically defined, 
irreversible gene defect. This study was aimed 
to evaluate the immune responses generated by 
LdCen1-/- Leishmania parasite in comparison to the 
wild type in human PBMCs cells. PBMCs showed 
predominant Th-1 response with stimulation of 
IL-2, TNF-α and IFN-γ after infection with wild 
type as well as with both knock-out parasites in 
comparison to control uninfected cells. Cytokines 
did not show any significant stimulation except 
IL-6, which showed significant stimulation after 
infection. Immune response induced by live 
attenuated parasites LdCen1-/- was similar to that of 
wild type. Th-1 and Th-17 responses stimulated by 
LdCen1-/- could provide protective response leading 
to host resistance to infection. 

LAMP (loop-mediated isothermal amplification) 
assay was applied on 200 clinical samples for 
VL and PKDL diagnosis. All negatives remained 
orange while positive samples produced a green 
colour almost immediately (Fig.8). The assay had 
a sensitivity of 96-100% and a specificity of 98.5% 
for L. donovani DNA. The assay was L. donovani 
species-specific (responsible for VL in Indian sub-
continent) and negative for L. infantum, L. tropica 
and L. major. 

Chlamydiasis

This study was aimed to find the prevalence of 
Chlamydia trachomatis in arthritic patients, viz.: 
ReA (reactive arthritis) and uSpA (undifferentiated 
spondyloarthropathy, a forme fruste of ReA). 
Another focus of the study was to understand the 
mechanism of chlamydial immunopathogenesis 
in the synovium in these patients. Patients (age 
range = 18 - 45 years) clinically diagnosed with 
genitourinary- induced ReA/ uSpA (n=50) and 
inflammatory/ non-inflammatory controls, viz.: 
rheumatoid arthritis/ osteoarthritis (RA/OA) 
(n=35) were enrolled in the study. PCR assays were 
performed for the diagnosis of C. trachomatis in 
the SF of ReA/ uSpA (n = 46) and RA/ OA (n = 35) 
patients. Overall, the presence of C. trachomatis in 
the joint fluid of ReA/ uSpA patients was significant 
(P <0.05) in comparison to RA/ OA.

Investigation of the Th-1/ Th-2 cytokine pattern in 
the serum of C. trachomatis-induced ReA/ uSpA 
patients showed significantly high IFN-gamma 
and IL-4 levels in C. trachomatis-positive ReA/ 
uSpA patients in comparison to the controls. IFN-
gamma was also significantly increased (P <0.05) 
in C. trachomatis-positive ReA/ uSpA patients in 
comparison to Chlamydia-negative ReA/ uSpA 
patients (table 2)

Fig. 8: Visual appearance of LAMP reactions after the 
addition of 1μl of 1/10 dilution of SYBR Green I. Negatives 
remained orange (tube 1, no template control) while positive 
samples produced a green colour almost immediately (tubes 2 
and 3 containing 1pg and 1ng of Leishmania donovani DNA 
respectively).
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Tuberculosis

There has been considerable interest about the host 
defence in M. tuberculosis infection and about the 
mechanisms and correlates of bacterial clearance 
leading to clinical recovery from TB. There is a 
need to develop surrogate markers for TB treatment 
efficacy early during anti-TB treatment (ATT). 
Such markers will be useful in designing new 
therapeutic strategies, reducing drug resistance due 
to non-adherence, validating new candidate drugs 
and vaccines for clinical trial, and developing new 
diagnostics. Resistin, a cysteine-rich secretory 
protein, was found to be positively associated 
with inflammation as a surrogate marker for TB 
treatment end point (Fig. 9). 

AdULT STEM CELL BIOLOGY

To test the hypothesis that feeder effectiveness 
depends on calculated exposure availability of 
mitomycin C (MMC), Swiss 3T3 cells were used 
as feeders aimed at producing human epidermis 
for application in burns. The growth stimulatory 
influence of feeders produced by minimal, medial 
and maximal inhibitory concentrations and the 
respective dose per cell combinations of MMC 
were verified by growth patterns of epidermal 
keratinocytes at various passages and at varying 
feeder-keratinocyte ratios with γ-irradiated feeders 
as controls. It was demonstrated that feeders 
inhibited by the medial MMC concentrations 
produced significant growth stimulation than 
the minimal and highly toxic concentrations 
whose influence was comparable to γ-irradiation. 
BrdU incorporation studies and colony forming 
efficiencies revealed similar influence. The medial 
MMC concentrations further sub-divided into dose 
per cell yielded significantly varying keratinocyte 
growth stimulation which was inversely 
proportional to the feeder extinctions. The present 
approach identified a cost-effective and optimized 
growth of epidermal keratinocytes. 

In view of the observed varied extent of growth 
arrest of 3T3 fibroblasts through manipulation of 
arithmetically derived doses of MMC resulting in 
differential stimulation of epidermal keratinocyte 
proliferation in 2D cultures, experiments were 
designed to assess qualitative and quantitative 
differences in the morphogenesis of epidermis 
using in vitro 3-D skin model. The minimal, 
medial and maximal concentrations of MMC 
treatments resulted in significantly varied feeder 
cell extinctions in collagen synonymous to 2-D 
experiments. The basic technique of constructing 
whole skin model consisting of 3T3 fibroblasts 
in Type-I collagen gel as dermal equivalent and 
epithelialization by human epidermal keratinocytes 
followed by complete stratification of the epidermis 
at air-liquid interface was accomplished. This 
model will be used to undertake a future study on 
the role of differentially attenuated feeders towards 
healing of experimentally produced wounds in such 
3-D models.

ReA/ uSpA
CT-positive

RA/ OA
CT-negative

IFN-gamma  �
(pg/ ml)

45.53 (13.7 –  �
77)*

21.11 (9 –  �
77.7)

IL-4 (pg/  �
ml)

19.54 (11.9 – 
33)**

14.70 (8 – 27)

All values expressed as median (range).

* P= 0.005 versus RA/ OA; ** P= 0.02 versus RA/ OA 
patients. 

Fig. 9: Resistin levels showed significant decline as a 
function of anti-tuberculosis treatment (ATT) in TB patients. 
Comparison of the circulating resistin levels in TB patients 
at T0 = serum sample taken before the start of treatment; 
TB patients at T2 = serum sample taken after 2 months; TB 
Pt at T4 = serum sample taken after 4 month; TB patients 
at T6 = serum sample taken after 6 months after start of 
treatment; healthy control and TB patients’ contacts using 
the box plot analysis.

Table 2: Serum cytokine concentrations in arthritic pa-
tients. 
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ENVIRONMENTAL TOXICOLOGY

Due to high density of population in metropolitan 
cities, the risk associated with the human exposure 
to atmospheric PAHs is the highest. Exposure to 
PAHs during pregnancy due to place of residence, 
road traffic, dietary and cooking habits may cause 
IUGR with delivery of low birth weight babies and 
increase a woman’s risk of giving birth to children 
with congenital anomalies, such as limb defects, 
nervous system, musculoskeletal or cardiovascular 
defects, oral clefts, etc. Therefore, this study was 
designed to examine the association between IUGR 
and PAH exposure in expecting women. 

A detailed proforma including information 
about the patient, residence, obstetrics, clinical 
and gynaecologic history, dietary and smoking 
habits and possibilities of exposure to pollution 
was prepared. Samples of urine, maternal blood 
and placenta were collected from pregnant 
women- those diagnosed as IUGR and admitted 
in obstetrics and gynaecological department of 
Safdarjung hospital, New Delhi. Sample collection, 
storage conditions and extraction procedures were 
standardized. According to EPA priority list, the 
following PAHs are considered as risk group: 
naphthalene, acenaphthylene, acenaphthene, 
fluorene, phenanthrene, anthracene, fluoranthene, 
pyrene, benzo[a]anthracene, chrysene, benzo[b]
fluoranthene, benzo[k]fluoranthene, benzo[a]
pyrene, indeno[1,2,3-cd]pyrene, dibenzo-[a,h]
anthracene and benzo[g,h,i]perylene. These 
compounds have been procured and standardization 
is under process for analytical techniques like 
HPLC. 

NATIONAL INSTITUTE OF 
IMMUNOHAEMATOLOGY, 
MUMBAI
Several new techniques or modifications of existing 
techniques were developed at the Institute and these 
techniques were compared with the existing gold 
standards. Assay of the red cell enzyme pyrimidine 
5’ nucleotidase (P5’N) using an ELISA format was 
considered suitable for field studies. P5’N is the 3rd 
or 4th most common red cell enzyme disorder and 
is also reduced in presence of environmental lead 
exposure. 

Glanzmann’s thrombasthenia (GT) is a relatively 
rare hereditary platelet disorder. Diagnosis of this 
disorder requires platelet aggregometer or a flow 
cytometer , which are not available in most of 
the places. A simple dot blot test to diagnose this 
disorder was developed a few years ago, however, 
diagnosis of carriers of GT using this technique or in 
an ELISA format was proving to be difficult. Now 
the technique has been developed and validated 
and a patent application has been filed. 

Study on chronic myeloid leukemia (CML) showed 
that the downregulation of microRNA 199b (miR-
199b) present at ABL gene, influences the drug 
resistance in 9q (ABL) deleted CML patients. 
Fanconi anemia complementation groups-A,C,G 
were studied molecularly and majority of gene 
mutations were detected in FANCA gene. 

Neonatal hyperbilirubinaemia, non haemolytic 
hereditary indirect hyperbilirubinaemia and indirect 
hyperbilirubinemia which is out of proportion to 
haemolysis, was studied as several small projects 
over the last few years. It has been demonstrated 
that UGT1A1 gene is strongly linked to all these 
conditions and  > (TA) 7 repeats of UGT1A1 gene 
in heterozygous or homozygous state contributes 
to this condition. Moreover, UGT1A1 is involved 
in biotransformation of many xenobiotics; some 
of them are anti cancer drugs (taxols). > (TA)7 
polymorphism of UGT1A1 could be responsible 
for some of the avoidable toxic effects of the drug 
without losing its efficacy. In the study >50% of 
the normal population was also shown to carry 
this polymorphism either in heterozygous or 
homozygous condition .

Helping various state governments to control 
haemoglobinopathies in India is one of the 
mandates of this institute. HbA2 level measured 
by HPLC is an important test to define carrier 
status of β-thalassaemia. However , about 3% of 
β-thalassaemia carriers are silent carriers and 50% 
of these silent carriers also have normal red cell 
indices as well as normal HbA2 levels. Several 
studies from the institute showed that even the 
common IVS 1-5 (GC) mutation as well as rare 
mutations like capsite+1(A>C), -88(C>T) and the 
poly A(T>C) mutations can cause these type of 
changes. Moreover, co-inheritance of a δ globin 
gene mutation can also have a similar effect. Some 
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of the δ globin mutations (δ 100, CCT>>TCT, 
ProSer) were found to have higher prevalence 
in certain population groups. Micromapping for 
this mutation will allow detection of these β thal 
carriers which are otherwise missed .

β-thalassaemia major patients need life long blood 
transfusion. A study on a small cohort of such 
patients has shown that treatment with hydroxyurea 
can make 20-30% of these patients transfusion free 
while 70% patients with thalassaemia intermedia 
could become transfusion free. Combining both 
human and animal studies, it has been shown that 
hydroxyurea can be a good iron chelator and this 
compound can work synergistically with other iron 
chelators .

Iron deficiency anaemia is an important challenge 
for caregivers in India. Voluntary blood donors 
were selected on the basis of normal haemoglobin. 
A large number (>20%) of these volunteers were 
found to be iron deficient at the time of first blood 
donation. 

Several new mutations, molecular variants were 
reported this year on haemoglobin, red cell enzymes, 
coagulation factors, platelet proteins, immunity 
related genes. These have important applications 
in prenatal diagnosis and carrier detection in 
individual families and such kind of mutations 
enrich the world mutation database. An abnormal 
prothrombin molecule called Prothrombin – 
Mumbai has been reported this year. The NIIH has 
in the past described Bombay Blood Group, Indian 
Blood Group, Haemoglobin Agri, Haemoglobin 
Ratnagiri, G6PD Jamnagar, Fibrinogen – Mumbai 
to name a few. Another study from NIIH showed 
severe vitamin D deficiency in a cohort of 
haemophilia patients. This study suggests that 
vitamin D needs to be supplemented in haemophlia 
patients to improve their bone health.

Warfarin is an important vitamin K antagonist and 
is used extensively. Studies done at NIIH showed 
that these polymorphisms were not uncommon in 
our population receiving warfarin (~20 – 30%).

Life of a severe haemophilia A patient becomes 
worse when he/she develops inhibitor. Patients 
with Inhibitor require different types of factor 
concentrates which are 2-20 times costlier. 
Hence, there is a need to know the prevalence of 

inhibitors in haemophilia patients in India. Our 
study involving >4000 haemophilia patients across 
India showed a prevalence of ~5% (2-16%) which 
was less (20-30%) than that reported from the 
developing countries. 

Circulating microparticle in blood is now an 
important area of thrombophilia research. A 
study has been initiated correlating procoagulant 
microparticles with recurrent foetal loss. A positive 
association of microparticles specifically of 
endothelial origin, with unexplained foetal loss has 
been found in the preliminary study. This will have 
important therapeutic implications such as whether 
these microparticles can serve as prognostic 
markers or whether these can be helpful in adjusting 
the dosage of anticoagulants resulting in live births 
in these women with history of repeated foetal 
losses. 

Mannose binding lectin is an important protein 
in plasma directing complement activation on the 
basis of its binding mannose residues as a part of 
pathogen associated molecular pattern (PAMP). 
Our study showed that serum level of this protein 
could be an important biomarker for active SLE.

Hyperdiploidy is an important characteristic of 
childhood B Cell ALL. Centrosome biology could 
be an important area of research to understand 
hyperdiploidy. Our pilot study has shown extremely 
abnormal morphology of centrosome in these 
patients. 

FLT3 mutation confers bad prognosis to AML. 
Frequency of the mutation in Indian AML patients 
with normal cytogenetics was found to be high . 
Nowadays imatinib is used extensively for treatment 
of CML. Due to the pressure of the drug several 
mutations emerge. This mutation was also studied 
in an in vitro system to understand the mechanism 
of imatinib resistance . A new algorithm for variant 
Rh D typing was developed.

Extramural Research 
CENTRES FOR AdVANCEd RESEARCH

Centre for Advanced Research in 
Pharmacogenomics at JIPMER, Puducherry

The prevalence of CYP3A5, CYP2A6, CYP2E1, 
TPMT, UGT1A1 and MDR1 polymorphisms 
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were established for the first time in four South 
Indian populations (Tamil Nadu, Andhra Pradesh, 
Karnataka, Kerala). They were markedly distinct 
from other world populations. The results offer basic 
genetic data for the development of appropriate 
strategies to ensure safer therapeutics, better efficacy 
which may pave way for personalized medicine. A 
study on pharmacogenomics of antiepileptic drugs 
in south Indian population showed that CYP2C9 
and CYP2C19 genetic polymorphism significantly 
influenced the dose requirement and adverse effects 
of phenytoin in epileptic patients emphasizing the 
need for routine genotyping of above genes in 
epileptic patients prior to the initiation of phenytoin 
therapy.

Another study on polymorphism of CYP2C9 gene 
in patients receiving anti-tubercular drug therapy 
showed that this polymorphism could affect the 
degree of induction by anti-tuberculosis treatment. 
One month anti-tubercular therapy significantly 
decreased the metabolic ratio of phenytoin implying 
increased induction of CYP2C9.

The allele frequencies of VKORC1 gene 
polymorphisms were found to be significantly 
different from HapMap populations. The mean 
daily warfarin and acenocoumarol doses were 
higher in patients carrying the normal genotypes of 
CYP2C9 and VKORC1 gene polymorphisms. 

Study on association of MDR1 gene polymorphism 
with morphine dose requirement revealed that in 
patient controlled analgesic administration, MDR1 
3435C>T SNP could serve as a marker to predict 
increased morphine requirements and its side 
effects. Individuals with CT genotype required 
higher morphine doses than CC and TT genotypes 
to achieve adequate pain relief. The incidence of 
nausea and vomiting were higher in patients with 
TT genotypes compared to other genotypes. 

Centres for Molecular Medicine

Centre for Excellence in Molecular Medicine- 
Advanced Programme in Basic and Applied 
Immunogenetics , at AIIMS, New delhi

A Centre for Excellence in Molecular Medicine- 
Advanced Programme in Basic and Applied 

Immunogenetics was established in the Department 
of  Transplantation Immunology & Immunogenetics, 
AIIMS, New Delhi, with the objectives to 
study the functional genomics of human major 
histocompatibility complex (MHC) and develop 
advance molecular technologies for utilization 
in clinical immunogenetics; define biomarkers of 
susceptibility in autoimmune diseases (e.g. type 1 
diabeties) and investigate the evolution of disease 
associated HLA-DR3+ve haplotypes in the Indian 
population; investigate the genetic polymorphisms 
of pro- and anti-inflammatory cytokine genes in 
the healthy Indian population and association with 
HIV infection; understand the immunobiology 
of live related donor renal transplantation and 
define the antibody basis of graft rejection; 
define molecular approaches of graft functioning 
following hematopoietic stem cell transplantation 
(HSCT) including STR based chimerism analysis 
for predicting graft outcome and offer teaching 
and training modules in molecular medicine, 
immunogenetics and transplant immunology.

The running advanced molecular protocols for 
HLA typing have been updated and newer high 
resolution bead based reverse SSO assays on 
Luminex and Histospot platforms have been 
adopted. These updates have allowed minimization 
of DNA sample requirements which is particularly 
beneficial for paediatric patients undergoing 
hamatopoietic stem cell transplantation and their 
post transplant chimerism monitoring. A panel 
of STR markers is being genotyped and analysed 
using Gene scan and Genotyper software. Luminex 
based antibody detection assays have also been 
initiated for patients undergoing live related 
kidney transplantation and would help in further 
characterization of antibodies associated with graft 
rejection so that timely therapeutic modalities 
could be administered. Under the immunogenetic 
association model studies, recruitment of HIV and 
type 1 diabetes (T1D) patients has been started who 
are currently being typed for multiple cytokine 
gene polymorphisms to find out their influence on 
disease development and outcome. Similarly using 
T1D patients, in-depth typing of various SNPs and 
microsatellites cum analysis of disease associated 
HLA-DR3+ve haplotypes is being conducted. 
Short-term trainings for up to 2 weeks have been 
initiated for young students/ researchers. 
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Centre for Molecular Mediane at SGPGIMS, 
Lucknow

Another Centre for Molecular Medicine was started 
in the Department of Human Genetics, SGPGIMS, 
Lucknow. The objectives are establishment of an 
infrastructure facility for carrying out research using 
molecular tools, establishment a regional referral 
facility for DNA diagnostic tests and establishment 
of a teaching, training centre in the field of molecular 
medicine especially for the regional state medical 
college. Of the 140 blood specimens collected, 
83 specimens belonged to probands or affected 
individuals and 57 were from their relatives. The 
probands were categorized according to major 
genetic diseases which included 11 specimens from 
recurrent spontaneous abortions, 12 specimens 
from mentally retarded patients, 14 specimens 
from patients with chromosomal abnormalities, 12 
specimens from patients with monogenic disorders, 
14 specimens from skeletal dysplasia patients and 
20 specimens from other miscellaneous genetic 
diseases. Cytogenetic microarray was done in 24 
patients with intellectual disability. Seven samples 
of pregnancies with ultrasonographically detected 
malformations have been collected and are being 
processed for microarray. The genetic variants 
which are predisposing for various risk factors 
of recurrent spontaneous abortions (RSA) like 
inflammation (cytokines- IL-6, IL-4, IL10, IL1RA, 
and TNFα), chemokines (CCR5∆32, CCR5-590 
and CX3CR1), hypertension (ACE and eNOS), 
atherosclerosis (MTHFR) and obesity (leptin and 
UCP2) are being studied. 

Two patients with interesting phenotypes were 
studied by exome sequencing for identification of 
the causative genes. In a case with two affected 
sisters of a consanguineous family, a homozygous 
deletion was identified in GJC2 gene. The gene 
is known to be associated with hereditary spastic 
paraparesis / ataxia phenotype which is consistent 
with the patient phenotype. The analysis of exome 
sequencing data of the other patient is ongoing.

Emerging areas in Molecular Medicine at Centre 
for Molecular Medicine, Jawaharlal Nehru 
University, New delhi 

This centre, initiated on April 1, 2012, has research 
areas mainly divided into two broad areas like 

infectious diseases (leishmaniasis, malaria, 
Helicobacter pathogenesis etc.) and metabolic 
disorders (diabetes type 2, steroid/nuclear-receptors 
in health and diseases, diseases associated with 
cell junctions etc). To understand the mechanism 
of activation of hypoxia-inducible factor-1 
(HIF-1) in Leishmania donovani (LD) infected 
macrophages and its role in intracellular growth 
of the parasite, J774 macrophages were infected 
with LD and about four-fold increase in HIF-1 
activity and HIF-1α expression were detected. A 
strong increase in HIF-1α expression and nuclear 
localization was also detected in LD-infected J774 
cells, peritoneal macrophages and spleen derived 
macrophages of LD-infected BALB/c mice. A two-
fold increase in HIF-1α mRNA was detected in 
LD-infected macrophages suggesting involvement 
of a transcriptional mechanism that was confirmed 
by promoter activity. Further study revealed that 
LD also induced HIF-1α expression by depleting 
host cellular iron pool to affect prolyl hydroxylase 
activity resulting into stabilization of HIF-1. These 
results strongly suggest that LD activates HIF-1 by 
dual mechanism for its survival advantage within 
macrophage. 

For screening potential anti-cancer drugs, a liver 
cell line has been generated that is stably integrated 
with a promoter-reporter DNA construct and has 
utility in analyzing those prescription drugs, herbal 
drug ingredients and other xenobiotics/factors 
that have modulatory effects on cellular levels of 
PXR (Pregnane and Xenobiotic receptor) protein 
i.e. upregulation or down- regulation of PXR. 
Presently, the above liver cell line is being used for 
screening of potential anti-cancer herbal drugs. 

Another study is being undertaken to understand the 
role of Plasmodium falciparum gyrase in apicoplast 
DNA replication and screening small molecule 
inhibitors for antimalarial activities. Full length 
gyrase B enzyme has been expressed and purified 
from E. coli. The enzyme is active in in vitro gyrase 
assay using E. coli gyrase A and PfGyrase B. Full 
length PfGyrase A has been expressed in E. coli by 
codon harmonization. However, the yield is low. 
Experiments are being done to increase the yield so 
that PfGyrase activity can be reconstituted. Gyrase 
inhibitors (coumermycin and ciprofloxacin) and 
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other small molecule inhibitors are being screened 
for their anti-malarial activity. One such molecule 
acriflavine (ACF) kills chloroquine sensitive and 
resistant parasites in vitro in nanomolar range and 
it also inhibits PfGyrase activity in vitro. Further 
work is being done to study the mechanism of ACF 
action in the parasites.

ALLERGY
A study on the pattern of food allergen specific 
cytokine production by T-lymphocyte subsets of 
atopic children was conducted at the Post Graduate 
Institute of Medical Education and Research 
(PGIMER), Chandigarh. The objectives were to 
analyze immunoglobulin profiles (IgE, IgG4) of 
food allergens in children, 6 months to 12 years of 
age, in relation to development of atopic disease and 
compare with the age and sex matched non allergic 
children and to evaluate the phenotypic expression 
of allergic features with the type of immune response 
as expressed by Th1 and Th2 cytokines.

The research aimed at studying the immune 
response of atopic children having genetic 
predisposition to allergy by determination of total 
IgE, specific IgE and IgG4 in response to various 
food allergens. Study group consisted of 50 children 
with respiratory allergy and history of worsening 
symptoms on consumption of specific food items 
(milk, rice, wheat, banana, groundnut, fish, egg 
white, orange and mango) and a control group of 
20 non-atopic healthy children. Skin prick test with 
various food allergens was conducted on recruited 
atopic children. Specific IgE and IgG4 levels were 
determined by ELISA and immunobloting. Th1,Th2 
and Th17 dependent cytokines were determined by 
flow cytometry. Most children developed high titer 
of specific IgE against ground nut, wheat and fish 
whereas high level of specific IgG4 was observed 
in ground nut and rice. All food extracts showed 
variation in blotting pattern of allergens within 
individual patient ranging in molecular weight 
from 22 to 150kDa; of these, 35kDa was found to 
be present in all tested foods. The average level of 
total IgE and IL-17 expression in the study group 
was significantly higher than corresponding values 
in control group. There was a significant tendency 
towards higher total IgE level with higher IL-17 
and IL-4 levels and total IgE level was negatively 
correlated with IFN- γ level.

ANTHROPOLOGY
A study was carried out at Indian Statistical 
Institute, Kolkata to evaluate the health status as 
well as health behaviour of Santals residing in 
urban and rural areas of West Bengal. The study 
addressed the position of the study population 
with respect to health status to Indian population, 
the anthropological method for subjective 
assessment of health as a primary tool instead of 
objective methods, health behaviour prevalent 
in the community and the concomitant variables 
that influenced individual’s health and health 
behaviour. A total of 132 urban households and 183 
rural households were recruited for demographic 
and socio-economic data. Different kinds of 
anthropometric, blood pressure and hemoglobin 
data were collected from adult individuals of both 
sexes following standard methods and instruments. 
Health behaviour data were collected by using 
standard questionnaires/schedules. Greater socio-
economic disparity between urban and rural groups 
(Santals) in terms of education, occupation and 
household expenditure was found. Urban group 
showed relatively lower fertility and mortality 
rates compared to rural group. Most of the 
anthropometric traits and health traits like BMI, 
systolic and diastolic blood pressure, haemoglobin 
level showed significantly higher mean values in 
urban individuals than in rural individuals. Higher 
BMI value was significantly associated with urban 
living while the reverse was found to be associated 
with increasing education, occupational type as 
studentship and exercise habits. The anaemic status 
was significantly associated with increasing age and 
lower economic status especially among females, 
while hypertension was significantly associated 
with higher age and higher BMI value.

Findings consistently indicated differences in most 
of the health traits; this might be due to differential 
socio-economic condition. Little differences existed 
in health behaviour traits because of the fact that 
both urban and rural groups live in close proximity 
with other ethnic groups and are exposed to several 
modern amenities that may have some influence on 
their health behaviour. 

BIOCHEMISTRY

A study was conducted at Indian Institute of 
Toxicology Research (IITR), Lucknow to 
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assess the effects of inositol hexaphosphate 
(IP6) on ethyl nitrosourea (ENU) induced 
lung tumour development and on the critical 
events of proliferation, metastasis/angiogenesis 
and apoptosis during tumour development for 
different periods. Ethyl nitrosourea (ENU) was 
administered in mice once intraperitoneally at the 
17th day of gestation for transplacental lung tumour 
development. Immediately after weaning, half of 
the pups received 2% IP6 in drinking water and 
other half were put on normal water ad libitum. 
Untreated control and 2% IP6 treated pregnant 
mice were also used simultaneously. At the end of 
days 1 , 7, 30 , 120 , 240, F1 generation mice were 
sacrificed. Lung tissue of one third of mice in each 
group were fixed in formalin for histopathological 
and TUNEL assay. Another set of lung tissue was 
used for enzyme assay and other parameters such 
as translation analysis at protein level by Western 
blotting. Lung tumours were counted on the lung 
surface at the time of killing and then in the wax 
embedded lung sections. The number and size of 
tumours were increased as the time progressed. 
Myc, cyclin D1 were upregulated whereas p 16 
or P21 were downregulated after ENU exposure. 
Similarly, angiogenesis/metastasis representatives 
VEGF, MMP-9 or NF-kB were upregulated. 
Antiapoptotic marker IAP -1, IAP-2, Bcl-2, Bcl-
xL, p53 were upregulated and p 16, p21, caspase-3, 
8, 9 were downregulated in ENU treated F1 mice. 
IP6 intake inhibited the tumour development in 
F1 generation possibly by maintaining the normal 
levels of genes involved in proliferation metastasis 
/ angiogenesis and apoptotic machinery. These 
results showed the chemopreventive effects of 
inositol hexaphosphate in F1 generation and its 
mechanisms of action. 

Study on HNP-1 as a novel therapeutic agent 
for latent, persisters and drug resistant tubercle 
bacilli was conducted at the Department of 
Biochemistry, PGIMER, Chandigarh to monitor 
the role of HNP-1 as an adjunct therapy to ATT 
to reduce the duration of treatment and eliminate 
Mycobacterium tuberculosis persisters during 
experimental tuberculosis. It was concluded that 
HNP-1 might prove to be a useful adjunct to anti-
TB drugs in order to increase their effectiveness 
against M. tuberculosis persisters. Further studies 
can be done to find out its clinical applicability 

so as to make it more effective weapon against 
tuberculosis.

A study was conducted on the development of a 
simple fluorescent assay for serum lysyl oxidase 
(LOX) activity at Vision Research Foundation, 
Sankara Nethralaya, Chennai. The objective was to 
separate and partially purify the isoforms of LOX 
in serum and identify, characterize and eliminate 
the endogenous inhibitor/inhibitors of LOX in 
serum and to develop a simple assay for LOX 
activity and validate the method. Enzymatically 
active mature human lysyl oxidase was cloned , 
overexpressed and purified by Ni-NTA affinity 
column chromatographic method. Purified LOX 
enzyme was used as the standard for elastin binding 
assay. The purified enzyme was also used to study 
the physiochemical property of the enzyme. To 
identify the modulators of LOX, the 3D structure 
of LOX was developed by Insilico approach. As 
homology for LOX was only 29 % in the PDB 
database, 3D structure LOX was developed by 
threading model method and validated. This is the 
first report on 3D model of the lysyl oxidase. The 
developed model structure was used to dock against 
various modulators.

A study was conducted on biochemical significance 
of Cystatin-C and small dense LDL in coronary 
artery disease (CAD) in a young Indian urban 
population at the Department of Biochemistry, 
Sir Ganga Ram Hospital, New Delhi. The study 
envisaged evaluation of “non-traditional” risk 
biomarkers like cystatin C (Cys-C) and small dense 
LDL (sdLDL), vis-à-vis the traditional risk factors 
i.e. the extended lipid profile in young north Indian 
urban patients (≤45 years) of CAD. 

Two non-traditional CAD risk markers -sdLDL 
(linear, polyacrylamide electrophoresis) and 
Cystatin-C (latex enhanced immunoturbidimetry) 
were evaluated in 204 CAD patients ≤ 45 years of 
age and compared with 161 age matched healthy 
controls. The traditional lipid profile parameters 
i.e. cholesterol, LDL, HDL, triglycerides, 
apolipoprotiens A2 & B, and Lp(a) were also 
measured in both the groups. These two biomarkers 
were correlated with the extent and severity of CAD. 
Cystatin-C was significantly raised and mean LDL 
particle size significantly reduced in CAD patients 
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as compared to controls; 62.7% of CAD patients 
showed pattern B (LDL particle size ≤ 268A0) while 
37.3% patients showed pattern A (LDL particle size 
> 268A0). Of the traditional lipid tests, only HDL 
and apo A1 showed a significant decrease in the 
CAD group. sdLDL showed significant association 
with extent & severity of CAD with pattern B being 
more predominant in CAD patients with single, 
double and triple vessel disease, while Cystatin C 
did not show any such association. Both Cystatin 
C and sdLDL emerged as independent risk factors 
of CAD. However, of the two, sdLDL was a more 
sensitive predictor of CAD events. These “non-
traditional” newer CAD risk biomarkers would 
help to identify “ at risk individual” and limit the 
epidemic of premature CAD in Indians.

CELLULAR ANd MOLECULAR BIOLOGY

Study on improvement of 5- flurouracil (5-FU) 
medicated apoptosis in colon cancer cells by novel 
approaches was done at School of Biotechnology, 
KIIT University, Bhubaneswar. The main 
objectives were to identify the novel 5-Fu mediated 
DNA damage repair and S-phase check point 
genes by DNA microarray technology using colon 
cancer cells, to investigate 5-FU mediated DNA 
damage-repair signaling pathway using colon 
cancer cell lines and to increase the 5-FU mediated 
cytotoxicity of colon cancer cells by manipulating 
the DNA repair components using specific agonist/
antagonist.

Efficacy of 5-Fu was increased when a plant 
derived anti-cancer agent resveratrol was added in 
combination to 5-Fu. The combination resulted in 
increased DNA damage, apoptosis by induction of 
MAPK cascade in colon cancer cells. To elucidate 
the mechanism of 5-FU resistance, a 5-FU resistant 
cell line was established and characterized. A novel 
drug combination of BCNU+ Res was formulated 
that synergistically showed high specificity 
towards 5-FU resistant cells. The drug combination 
induced its effect by increasing the DNA damage, 
arresting cell cycle and downregulating DNA 
repair pathway, especially long patch base excision 
repair (LP-BER). 5-FU was found to increase the 
level of tumour suppressor gene APC and at the 
same time decreasing the level of major LP-BER 
proteins. Mutational studies of specific amino acid 
of APC confirmed the binding of 5-FU to APC. 

RNA interference against APC in HCT-116 cells 
provided evidence that the DRI domain of APC 
was necessary for the 5-FU mediated reduction in 
LP-BER and chemosensitization of colon cancer 
cells. 

GENOMICS
The study on genome wide expression profiling 
to determine the molecular basis of sensitivity to 
temozolomide (TMZ) in patients with glioblastoma 
multiforme (GBM) was conducted at ACTREC, 
Mumbai. GBM constitutes the most common  
primary malignant brain tumour in adults. 
Temozolomide is the only chemotherapeutic 
agent that has shown marginal improvement in 
the survival of GBM patients. In the present study, 
tumour tissues from GBM patients treated with 
TMZ were analyzed for various molecular markers 
and correlated with overall survival. Molecular 
classification based on the gene expression 
profile showed that 21 out of 45 tumours (47%) 
belonged to proneural class while classical and 
mesenchymal tumours accounted for 20 and 22% 
GBMs,respectively. MGMT promoter methylation 
was found in 45% of all GBM tumour tissues studied 
with 62% proneural tumors, 44% classical and 20% 
mesenchymal tumors having MGMT promoter 
methylation. The incidence of EGFR amplification 
and TP53 mutations was found to be higher in 
classical GBMs (66%) and proneural GBMs (60%) 
while the incidence of p16 deletion was found to be 
the least in proneural class. Mesenchymal subtype 
(median survival 8 months) showed poorer survival 
than the other subtypes while GBMs with MGMT 
promoter methylation showed improved survival 
(15 months vs 11 months). The predominance of 
proneural class is unusual but expected since the 
median age of the present cohort was 53 as against 
64 years reported from the European and Western 
subcontinents. However, the incidence of IDH1 
gene mutation was found to be low with only 2 
tumours having IDH1 mutation indicating that 
majority of the tumours were primary in origin. The 
study showed that about 50% Indian GBM patients 
belonged to proneural class with higher incidence 
of MGMT gene promoter methylation but lower 
incidence of IDH2 mutations.

A study on the role of parDE genetic loci of 
Mycobacterium tuberculosis in macrophage growth 
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and dormancy was conducted at the International 
Centre for Genetic Engineering, New Delhi. The 
parDE1 locus which was constitutively transcribed 
in M. tuberculosis (H37Rv) inhibited the cellular 
growth when overexpressed in Escherichia coli or 
in M. smegmatic, suggesting its questionable genetic 
integrity. On the other hand, the parDE2 locus 
was found to be transcriptionally and functionally 
active as confirmed by RT-PCR and co-expression 
studies. The ParE2 toxin inhibited bacterial division 
and reduced cell viability in vivo and avrogated the 
mycobacterial DNA gyrase supercoiling activity 
in vitro. In the presence of the cognate PArD2 
antidote, the inhibition by ParE2 was suppressed 
in a concentration dependent manner in the DNA 
gyrase supercoiling assays. The β-galactosidase 
reporter gene fusion experiments revealed an 
active promoter in the upstream of the parDE2 loci. 
Our findings suggested that ParE2 like its many 
plasmid and chromosome encoded homologues 
inhibited DNA gyrase and played a critical role 
in macrophage growth and dormancy in vivo and 
also regulated the process of cellular division under 
various chemical and physical stress in vitro.

HAEMATOLOGY
 A study was carried out at Rajiv Gandhi Proudyogiki 
Vishwavidyalaya, Bhopal, to assess the prevalence 
of thalassaemia and other haemoglobinopathies 
in the general population, and to determine the 
frequency of different mutations in ethnic groups 
and to establish and present a feasible protocol for 
molecular diagnosis of β-thalassaemia. A total of 
6,000 samples were taken for the estimation of 
β- thalassaemia prevalence and 322 cases were 
reported to have thalassaemia and other forms 
of haemoglobin variants. The prevalence of β- 
thalassaemia observed in the study was 3.7 whereas 
the incidence of sickle cell disorder was 1.08 . For 
the characterization of β-thalassaemia mutations 
using ARMS-PCR, 202 clinically diagnosed 
β-thalassaemia major patients were recruited to 
detect the prevalence of major Indian mutations 
The most frequent mutation observed among them 
was IVS-I-5(G→C) 41%, followed by IVS-I-1 
(G→T) 16%, whereas FS 8/9(+G) 9%, FS 41/42 
(-TCTT) 8 %, δ-β 6%, 619 bp 5%, Cap+1(A→G) 
6%, HbS-4%, and -88 (C→T) 3% were also present. 
Among the six rare mutations, three CD15 (G→A), 
CD16 (-C) and CD30 (G→C) were observed with 
overall percentage of 1.47%.

Another study was carried out at Dibrugarh 
Hanumanbux Surajmal Kanoi (DHSK) College, 
Assam on Ahom (a Tai-Mongoloid population- 
one of the largest population groups in Assam) and 
Oraon (a Kolarian tribe- one of the largest ethnic 
group) to estimate the frequency of Hb variants, 
to examine if any significant difference existed 
between different Hb genotypes with regard to 
the reproductive performance and to estimate 
the Hb concentration of the subjects with regard 
to different Hb genotypes. Blood samples were 
collected from 119 Ahom couples (238 subjects) 
and 142 Oraon couples (284 subjects) who had 
at least one child. Hb typing revealed that of the 
119 Ahom male individuals there were 37 AA 
(homozygous normal), 61 AE (Hb E carrier), 20 
EE (Hb E disease) and one β-carrier. On the other 
hand, in 119 Ahom females there were 42 AA, 
58 AE and 19 EE genotypes. The calculated Hb 
E allele frequencies for the male and the female 
subjects were 0.424 and 0.403, respectively. 
β-carrier frequency in the total Ahom sample was 
0.42%. The β-carrier frequency in the total sample 
was 1.41%. It was concluded that in populations 
with frequent Hb E, high incidence of Hb E induced 
anaemia might increase spontaneous abortion and 
infant mortality in AE and EE mothers. 

To study how microRNA expression profile 
in erythroid cells was modulated to affect the 
physiological changes associated with thalassaemia 
major, work was carried out at University College 
of Science And Technology, Kolkata. To validate 
the modulation in expression of hsa-miR 503 in 
diseased state, four E-β- thalassaemia major, four 
β- thalassaemia major, two E-β- thalassaemia 
intermedia, and four normal healthy adult 
volunteers were recruited. The expression level of 
hsa-miR-503 decreased with increase of severity 
of the disease and increased the rate of growth 
of erythropoietic progenitors in a significant 
way. Expression of CDC25A, one of the proven 
targets of hsa-miR-503, was found to be inversely 
proportional to expression of the microRNA in 
erythropoietic progenitors. Further, the introduction 
of cloned expression vector of hsa-miR-503 in 
K562 cells caused downregulation of CDC25A, 
reduction of cell growth and cell cycle delay. This 
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raises the possibility of using this microRNA as 
a therapeutic tool to reduce the enhanced rate of 
growth of erythropoietic precursors in thalassaemic 
people.

Molecular screening of Fanconi anaemia 
complementation groups in Indian population 
was carried out at the National Institute of 
Immunohaematology, Mumbai. Chromosome 
breakage studies were done in 442 patients using 
phytohemagglutinin (PHA) stimulated lymphocyte 
cultures induced with DNA damaging agents, 
MMC and DEB using standard protocol. Of 
the 442 patients, cytogenetic analysis revealed 
increased chromosome breakage in 65 (14.71%) 
patients (51 with full clinical presentation of FA 
and 14 with minor clinical presentation). FANCD2 
Western blot results showed that 21.73 % patients 
were FANCD2S+ / FANCD2L-, thus found 
positive for FA. FA complementation group A was 
detected in 69.84% patients. The FA-C and FA-G 
complementation groups were detected in 11.11 and 
7.94% patients, respectively. The gene correction of 
FANCA, C, and G was confirmed as no significant 
breaks were observed after transfection in contrast to 
high frequency of breakages before the transfection. 
Mutation analysis was performed in FA-A, C, G 
genes. Among five deletions, three were novel (Ex 
8-27 del, Ex 21 del, Ex 22 del). Sequencing analysis 
revealed 12 mutations including 5 novel mutations 
in FA patients (Fig 10).

A study was carried out to identify novel molecules 
of pathogenic significance in central nervous system 
leukemia at Amrita Institute of Medical Sciences, 
Kerala. A 2D-profile of lymphoblastic proteins was 
done and serial analysis of sequential samples of 
two patients obtained from presentation through 
remission and relapse were subjected to Western 
blot analysis. 

The strategy allowed identifying changes in 
reactivity during different stages of the disease 
to lymphoblastic proteins and can be translated 
to identify molecules involved in disease status 
prediction as well as its role in the pathogenesis of 
the disease. 

HUMAN GENETICS 
A study was done at Vasavi Medical and Research 
Centre, Hyderabad, to study the molecular 

genetics of β amyloid precursor protein (APP) in 
different neurological disorders like Alzheimer, 
Down’s syndrome, autism and Fragilex syndrome.  
Parameters investigated were DNA damage 
and repair in lymphocytes of patients with 
neurodegeneration as compared to healthy controls, 
plasma levels of APP, amyloid β 40 and amyloid 
β 42 products and mutational spectrum in the hot 
spots of APP gene. The results of Comet assay 
showed statistically significant increase in comet 

Fig. 10: Sequencing analysis showing FANCA novel mutations

tail length. Total APP (tAPP) and secretory APP 
(sAPP) were found to be higher in subjects of 
Alzheimer disease, Down syndrome, and autism as 
compared to their respective controls..

A study was carried out at Chhatrapati Shahuji 
Maharaj Medical University, Lucknow, to find 
out the association of polymorphisms in fat 
mass– and obesity-associated (FTO) gene, insulin-
induced gene 2 (INSIG2), ectoenzyme nucleotide 
pyrophosphate phosphodiesterase (ENPP1) gene 
and glutamate decarboxylase 2 (GAD2) gene in 
individuals with obesity and non-obese healthy 
individuals, and to analyze the association of 
haplotypes with susceptibility to obesity and 
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obesity related diseases. An association of FTO 
(G>T) (rs17817449) with obesity and associated 
phenotypes in the north Indian population was found. 
Another polymorphism FTO (T>A) (rs9939609) 
did not show association with obesity but variant 
allele and variant genotype was associated with % 
body fat, fat mass, insulin, adiponectin and HOMA-
IR. This study demonstrated for the first time that 
among persons of comparable adiposity, those with 
lower fasting plasma leptin levels generally have 
greater insulin sensitivity than age- and gender-
matched persons with higher fasting leptin levels. 

A clinical, biochemical and molecular analysis of 
common and rare lysosomal storage disorders was 
carried out at the Centre for DNA Fingerprinting and 
Diagnostics, Hyderabad. The lysosomal enzyme 
assays, mutation analysis and sequencing were 
carried out in 159 patients for exons and exon-intron 
boundaries of the genes. A spectrum of mutations 
was identified in five lysosomal storage disorders 
(Hurler syndrome, Hunter syndrome, Maroteaux 
Lamy syndrome, Metachromatic leucodystrophy 
and Niemann Pick disease). R542X was found to 
be a common mutation for Niemann Pick disease in 
Indian population and it revealed a founder effect. 
In addition, eight novel mutations were found in 
ARSB gene. 

A study was carried out to genetically evaluate 
patients with intellectual disability (ID) in Udupi 
and Dakshin Kannada Districts of Karnataka 
State at Manipal University, Karnataka. In 
this study, 385 children were recruited and 
cytogenetic studies were done. Of these, 48% 
patients had gross chromosomal abnormalities 
and 51.94% who had a normal karyotype, were 
screened using MLPA. Eighteen chromosomal 
rearrangements including 16 microdeletions 
such as (LIMK1-Chr7:73,136,092-73,174,790, 
SNAP29-Chr22 :19 ,543 ,292-19 ,574 ,109 , 
SEMA7A-Chr15:72,489,376-72,513,329, 
SHANK3-Chr22:49 ,505,478-49,518,504, 
D L G 1 - C h r 3 : 1 9 8 , 3 2 7 , 1 9 5 - 1 9 8 , 3 9 4 , 9 0 2 , 
SLC6A8-ChrX:153,665,594-153,665,617, 
MECP2-ChrX:152,949,065-152,949,088, 
CAPN10-Chr2:241,174,818-241,205,795, 
SOX12-Chr20:254,239-258,867, MTA1-
Chr14:104,995,652-105,008,102, FBX025-
Chr8:375,585-409,875, CHL1-Chr3:214,327 

415,831) and 2 microduplications (VAMP7-
ChrX:154,764,213-154,826,614 & RABL2B-
Chr22:49,552,961-49,568,953), which is 9% 
in excess to the ones detected by conventional 
techniques, were found. The finding from the study 
reflects the importance of screening children with 
ID with a normal karyotype at a submicroscopic 
level. 

A study on screening of amino acid disorders in 
high-risk infants in a hospitalized population was 
carried out at Postgraduate Institute of Medical 
Education and Research, Chandigarh to find out 
the frequency of aminoacidopathies and urea cycle 
defects. A total of 980 high-risk infants and children 
suspected to have inborn errors of metabolism 
were included the study. The preliminary data 
from northern Indian population suggested that the 
most common abnormality in high-risk children 
was homocysteinemia/homocystinuria followed by 
cobalamin defect. One out of 20 high-risk children 
had a possible IEM. 

Mutation analysis of COL1A1 and COL1A2 genes 
in Indian patients with osteogenesis imperfecta (OI) 
was carried out at the Sanjay Gandhi Postgraduate 
Institute of Medical Sciences, Lucknow. Sequencing 
of mutated COL1A1 gene and COL1A2 was done in 
35 cases. In addition, sequencing of COL1A2 gene 
was done where COL1A1 was not identified. Of the 
total 80 heterozygous variations identified, 25 were 
pathogenic and 55 were non-pathogenic mutations 
(Fig 11). Of these 25 pathogenic mutations, 20 
were in glycine residues (10 in each gene) which 
accounts for 80% of the total mutations. Eleven 
of the mutations in glycine residues, 2 in the non-
glycine residues were found to be novel. Three 
splice site mutations were found accounting for 
12% of total mutations (2 mutations in COL1A1 
and 1 mutation in COL1A2).

Fourteen pathogenic mutations were in the COL1A1 
gene and eleven in the COL1A2 gene, which 
accounted for 56 and 44% cases, respectively. 
COL1A1 and COL1A2 mutation spectrum in Indian 
patients was similar to that reported worldwide

A study to identify the susceptibility genes 
associated with non-syndromic cleft lip (CL) with 
or without cleft palate (CP) in Indian population 
was carried out at Sri Ramachandra University, 
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Chennai. In this study, 44 samples from five 
families with isolated CL with or without CP were 
obtained. The genome wide screen was performed 
on family samples with non-syndromic CL/CP 
using high density, low-cost Genome-Wide Human 
SNP Array 6.0 (Affymetrx) with adequate quality 
control. Three chromosomal regions (2p11.1, 4p12 
and 6q15) showed high LOD scores contributing to 
non-syndromic cleft lip and palate in the population. 
The CTNNA2 gene identified on chromosome 

COL1A1 COL1A2

2 is a non-regulatory intracellular adhesion 
protein that inversely correlates cell adhesion 
with proliferation. GUF1 (GTPase homologue), 
YIPF7 (Yip1 domain family, member 7) and 
GNPDA2 (glucosamine-6-phosphate deaminase 
2) genes located on chromosome 4, are involved 
in metabolic adversities. ANKRD6 suppresses Wnt 
signalling that is mediated by β-Catenin pathway 
and stimulates planar cell polarity pathway. Next 
generation sequencing methodology was adopted 
and several novel and pathological polymorphisms 
in intron, regulatory, upstream, downstream regions 
of ANKRD6, LYRM2 and MDN1 genes were 

was conducted at the Postgraduate Institute of 
Medical Education and Research, Chandigarh. 
Identification of the most common mutation 
(δ F508) as well as other rare/novel mutations 
in CFTR gene using allele refractory mutation 
system (ARMS) in congenital absence of bilateral/
unilateral vas deferens patients was done. Further 
characterization of rare/novel mutation and 
establishment of correlation between genotype and 
phenotype and microdeletion analysis in human Y 
chromosome AZF candidate gene in the infertile 
male with azospermia was done. A total of 170 
patients [50 patients of congenital bilateral absence 

Fig 11. Chromatograms showing some of the pathogenic mutations in COL1A1 and COL1A2 

identified. This study identified novel genomic 
regions on 2p11.1, 4p12 and 6q15 that harbours 
a risk variant for cleft lip and palate in the south 
Indian families and could be useful for carrying out 
further research on large scale. 

To identify and characterize cystic fibrosis 
transmembrane conductance regulator (CFTR) 
mutations and micro deletions in human Y 
chromosome AZF gene in male infertility, a study 
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of the vas deferens (CBAVD) , 20 obstructive 
azospermia and 100 patients of non obstructive 
azospermia or oligospermia] were selected. 
Novel mutations identified in CBAVD male were 
submitted to NCBI database.

This study indicated that in Indian population δ 
F508 was the most common mutation not only 
in CBAVD/CUAVD males but also in patients 
with obstructive azospermia having obstruction in 
reproductive tract other then vas. All the mutations 
identified in Indian congenital absence of vas-
deferens males were found to be located in NBD1 
or MSD1 domain of CFTR thus indicating possible 
involvement of these domains in vas formation. 
The study identified hot spot exons in NBD1 and 
MSD1 region of CFTR gene which contributes 
to male infertility in higher frequency in Indian 
population. Outcome of this study can be applied 
for faster and economical screening of CFTR gene 
in CAVD males opting for ART.

A multicentric National Task Force Group 
developed a common multicentric study protocol 
for a pilot study on newborn screening of 1 lakh 
newborns for the first time in the country at 5 centres 
(Delhi, Mumbai, Hyderabad, Kolkata, Chennai). 
All newborn infants taking birth in the collaborating 
hospitals with gestational age more than or equal to 34 
weeks were included. In addition, there were centres 
for high risk screening (Hyderabad and Bangalore), 
quality control (Hyderabad), data coordination, 
and central coordination (New Delhi). Treatment 
was initiated in affected babies and appropriate 
counselling and management of disease carried out. 
The NTF group has also prepared a manual with 
standard operating procedures related to the study. 
A user friendly website (www.icmrmetbionetindia.
org) was developed. Overall, in these five centers 
total number of births recorded were 104006 and 
coverage was 72.6% suggesting that even in highly 
supervised and well staffed settings the coverage 
could be obtained for three fourth of births eligible. 
The incidence of congenital hypothyroidism was 1 
in 1130 and that of congenital adrenal hyperplasia 
was 1 in 5762. 

NANOTECHNOLOGY

A study was performed for targeted delivery of 
anti-retroviral using stealth immunoliposomes 

at the Centre for Nanotechnology & Advanced 
Biomaterials, SASTRA University, Thanjavur. 
Two types of nano-dimensional carriers were 
developed for delivery of anti-retroviral drugs. 
i.e. chitosan and liposome. These carriers were 
characterized for their morphology, particle size, 
colloidal stability, zeta potential, encapsulation 
efficiency, release kinetics under various conditions, 
cell uptake and viral inhibition efficiency. Chitosan 
was found to be effective in encapsulating 72% 
of the protease inhibitor saquinavir while it was 
not able to encapsulate the reverse transcriptase 
inhibitor nevirapine. The uptake of the chitosan 
nanoparticles loaded with the Alexa fluor 647 was 
found to be 92% due to positively charged amino 
group on the chitosan nanoparticles. A significant 
reduction in the viral load of two sub-types of 
the virus was observed when treated with the 
formulated nanoparticles as compared to that of the 
free drug indicating the potential of this carrier in 
anti-retroviral therapy. The next category of drug 
delivery systems, namely, liposomal carriers linked 
with anti-CD4 was also developed. These carriers 
were found to be effective in encapsulatiing both 
nevirapine and saquinavir. The immunoliposomes 
exhibited better cell uptake when compared with 
their non-targeted counterparts. The viral load 
reduction with the dual drug-loaded carrier seemed 
to be more efficient than the free dual drugs as well 
as the single drug loaded carrier.

A study on the development of novel 3-D porous 
electrically conducting biodegradable nanofibres 
for neural regeneration was conducted at Centre 
for Nanotechnology & Advanced Biomaterials, 
SASTRA University, Thanjavur. Three different 
polymeric systems of synthetic, synthetic-
synthetic, synthetic-conducting polymeric blend 
[poly{lactide-co-glycolide} {PLGA}, poly 
{lactide-co-glycolide}-poly-E- caprolactone 
{PLGA-PCL) and poly(lactide-co-glycolide)-
poly-3-hexylthiophene (PLGA-PHT)} were used 
for the fabrication of both 2-D random and 3-D 
aligned nanofibre scaffold. The miscibility of 
the polymeric blend nanofibres was evaluated 
through differential scanning calorimeter (DSC). 
The fabricated 3-D aligned nanofibrous scaffolds 
were characterized for ideal neural scaffold 
properties such as surface morphology, wettability, 
porosity, pore size distribution, surface electrical 
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resistivity, biodegradability and mechanical 
property and compared with respective random 2-D 
scaffolds. Another aim was to evaluate the in vivo 
biocompatibility of random and aligned scaffold 
developed from novel polymeric blend (PLGA-
PHT) in a subcutaneous rat model and the results 
demonstrated that the PLGA-PHT blend nanofibres 
were biocompatible and biodegradable. The aligned 
nanofibres showed better properties such as elastic, 
electrical, cell adhesive and proliferative properties 
and slow degradation, comparable porosity with 
good contact guidance through the orientation of 
cells when compared to random nanofibres. Hence, 
the axially aligned nanofibres in future can be ideal 
scaffolds for nerve regeneration.

A study on bio-polymeric stimuli sensitive, 
nanoparticulate targeted delivery for cancer 
therapeutics was conducted at Kirori Mal College, 
Delhi. The TEM studies indicated that the 
nanoparticles were spherical in shape and their 
sizes were in unison with the DLS size spectra. 
Chitosan nanoparticles (~300nm) and Gel-Peg 
nanoparticles (125nm) were also prepared and 
characterized in terms of their size and charge. 
Paclitaxel and etoposide were the chosen drugs 
to study the cytotoxicity in HepG2, HEK and 
MCF-7 cancer cell lines. The nanoparticles caused 
negligible haemolysis while the drug caused 
40% cytotoxicity. The release of paclitaxel from 
nanoparticles with serum followed zero-order 
release (r2= 0.9908) while in the absence of serum, 
the release followed Hixons-Crowell equations 
(r2= 0.8639). Biodistribution studies indicated 
passive accumulation of nanoparticles in liver and 
kidney. In tumour regression studies gelatin and 
Gel-Peg nanoparticles gave a significant reduction 
in the size of tumour. 

A study on tissue specific cytotoxicity mediated 
by nanoparticle –delivered suicidal gene therapy 
was conducted at the Centre for Nanotechnology 
and Advanced Biomaterials, Sastra University, 
Thanjavur, to realise the precise expression of 
suicide gene in cancer cells a tissue specific promoter 
(EpCAM promoter EGP-2) was used. There was 
a mild HSV-TK gene expression and cell death in 
EpCAM negative MIO-M1 cell line suggesting a 
leaky expression of EpCAM promoter in EpCAM-
ve cells. To control the leaky expression miRNA 

mediated transcriptional regulation of transgene 
technique was used. It was already reported that 
miRNA let7 family is downregulated in various 
cancers. So let7 family status in our primary 
tumors and cancer cell lines such as Y79, WERI-
Rb1 was checked. EpCAM Aptamer (EpPP) was 
used for targeted delivery HSV-TK construct to 
EpCAM+ve cells as EpCAM aptamer is highly 
specific to EpCAM+vecells. A vector platform 
combining cellular promoter–based transcriptional 
targeting with miRNA regulation for EpCAM+ve 
cancer cells suicide gene therapy was developed. 
This study provided evidence that incorporating 
miRNA regulation into a transcriptional targeting 
vector can provide an important layer of control 
over transgene expression. 

A study on nano-micro polyelectrolyte, magnet 
and electrical conductor composite as intra vas 
deferens reversible contraceptive was conducted at 
Indian Institute of Technology, Kharagpur. Using 
the compound styrene maleic anhydride (SMA) as 
a model of a drug, a novel approach for sustained 
endogenously formed liposome encapsulated drug 
delivery to the prostate gland was evolved. Intra vas 
deferens depot of a combination of high molecular 
weight SMA (SMAh, the drug) and low molecular 
weight SMA (SMA1) was formed by one time 
injection. Formation of nano liposomes in vivo, 
actual encapsulation of SMA within the liposome; 
the overall drug encapsulation efficiency ; presence 
of liposomes in the Vas deferens fluid and transfer 
to the prostate were confirmed by transmission 
electron microscope (TEM) examination and 
fluorescence microscopy following Nile Red 
staining of vas fluid and prostate tissue.

STEM CELL RESEARCH

A study of the biology and the growth characteristics 
of human corneal limbal stem cell was conducted 
at the Vision Research Foundation Sankara 
Nethralaya, Chennai. The corneal epithelial cells 
were grown on intact and denuded human amniotic 
membrane and studied for the various signaling 
pathways involved in the survival and growth of 
corneal stem cells. A synthetic commercial medium 
was used which showed that the animal products 
could be avoided in the culture and growth of 
corneal epithelial cells. 
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BIOETHICS

During the year under report, training workshops 
namely ‘Survey and Evaluation of Institutional 
Ethics Committees’  were conducted to strengthen 
the status and functioning of the ethics committees 
in India and to assist them in raising their standards 
to the international level  in association with 
Forum for Ethical Review Committees in Asia 
and Western Pacific Region (FERCAP).  During 
May and June 2012, two training workshops were 
organized in PSG, Coimbatore following the 
FERCAP-SIDCER Modules and thereafter PSG 
Coimbatore received the international recognition 
in Colombo, Sri Lanka, in November 2012. First 
draft of updated guidelines for Stem Cell Research  
was put on the website on March 30, 2012. The 
guidelines for assessment of foods derived from 
genetically engineered plants were updated. 
Extensive discussion during 28 meetings of Central 
Ethics Committee on Human Research (CECHR) 
was done  to finalize the Biomedical and Health 
Research Regulation Bill .

SHORT TERM STUdENTSHIP

During the year 2012-2013, Short Term Studentship 
(STS) programme provided opportunity to large 
number of undergraduate medical students to 
familiarize themselves with research methodology 
by undertaking short duration research projects. 
The programme is now fully paperless and the 
application and proposal submission and its review 
and evaluation by experts was carried out.. In 
2012, a total of 2030 students applied of STS and 
of them, 815 students were selected. The research 
proposals were received from 208 medical colleges 
from different States of the country and were 
categorized in 54 subject categories. These were 
reviewed online by 114 subject experts from 22 
ICMR Institutes. Of the 815 students, 715 reports 
were received in October 2013. A stipend of Rs 
10,000/- was paid to all the students whose reports 
were approved. 

To promote research culture in the undergraduate 
medical students, the Council supported a National 
Task Force study to provide an opportunity to 
the recipients of Short term studentship to further 
enhance their skills and learning in research 
methodology by attending intensive short term 

trainings. In addition, short term workshops and 
courses on research methodology were conducted 
for faculty members especially the young faculty, 
postgraduate students in both clinical research as 
well as laboratory medicine. During 2012-2013, 
six undergraduate foundation workshops were held 
in Sevagram, Nagpur, Gwalior, Mumbai, Jodhpur 
and Karad. In addition one UG medical student 
regional research conference was held in Nagpur. 
For PG students and faculty members, 2 hands on 
workshops were held in Pune. 

MEdICINAL PLANTS 

Indigenous production of Shikimic Acid : a raw 
material for manufacture of Osetamiver. 

A Task Force study was initiated to produce 
shikimic acid (the starting material for the 
production of Tamiflu) indigenously. A study on 
hairy root cultivation for mass scale production of 
shikimic acid (raw material for the drug for avain 
flu) was done at Indian Institute of Technology 
Delhi. At present major source of shikimic acid 
is fruit (content 2-7%) of the Chinese plant called 
Star anise. However, recently leaves of some 
Indian plant species also demonstrated a yield of 
1 to 5.02% of shikimic acid from the forests of the 
Western Ghats. In the current study, protocols for 
analysis of shikimic acid has been established. The 
process of shikimic acid production from cashew 
leaves has been standardized.

The second study was aimed at the evaluation of 
existing and newer microbial isolates for shikimic 
acid production; strain improvement by physical 
and chemical mutagenesis of potent shikimic acid 
producers; process optimization of shikimic acid 
production from wild type or from a potent mutant 
obtained after strain improvement; purification 
and characterization of shikimic acid (downstream 
processing); scale up and its optimization and 
application of shikimic acid in drug development. 
The results of the study showed that two isolates of 
C freundii resulted in production of of 22.56 and 
22.76g/l of shikimic acid . To achieve the target of 
production yield of 40-50 g/l shikimic acid different 
aspects of shikimic acid research are proposed to 
be explored.

The third study to ascertain the commercial potential 
of the method for domestic production of shikimic 
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acid at the National Institute of Pharmaceutical 
Education and Research (NIPER), Mohali, 
Punjab, was done. It was intended to undertake 
bioprospecting of new materials as well as real life 
isolation studies from the reported species of plants. 
Of the 26 plant samples, presence of shikimic 
acid was confirmed in 12 samples. Of these, most 
potential plant was Pinus roxburghii with shikimic 
acid percentage of ~2%. The second approach was 
to induce the accumulation of shikimic acid in 
the locally available plants especially herbs. Four 
plants namely Cannabis sativa, Sonchus oleraceus, 
Bidens pilosa and Ageratum conyzoides responded 
well to the application. Accumulation of shikimic 
acid was found maximum in Ageratum conyzoides 
(1.25%). Two Indian patents have been filed on 
novel extraction method from Pinus roxburghi 
and Ageratum conyzoides to produce the shikimic 
acid. 

The fourth study on evaluation of plant and 
microbial sources for production of shikimic acid 
was done at the National Chemical Laboratory, 
Pune. A laboratory scale process was designed 
and used for extraction of shikimic acid from 
plant sources and shikimic acid was purified. 
Crystalline, white shikimic acid was obtained in 
pure. The purified shikimic acid was compared 
with Sigma shikimic acid as standard using HPLC, 
HPLC spectral data, NMR, melting point, infra 
Red spectrum, solubility and found to be pure 
and identical. One bacterial culture was found to 
convert quinic acid to dehydroshikimic acid with 
60% yield (i.e. 1 mg/ml quinic was converted to 
0.6 mg/ml dehydroshikimic acid). Outcome of the 
study was that a complete method for extraction 
and purification of shikimic acid from plant leaves 
was optimized using chemicals/resins available in 
the country. 

A study on assessment of the possible 
suppression of dioxin mediated immunotoxicity 
of Gelidiella acerosa-seaweed inhabiting Gulf 
of Manner was done at Alagappa University    
Alagappapuram, Karaikudi, to investigate the 
pharmacological applications of the seaweed 
Gelidiella acerosa for counteracting toxicity 
induced by environmental pollutants like TCD 
(2,3,7,8, tetrachlorodibenzo-p- dioxin) and to 
obtain information on the mechanism whereby 

Gelidiella acerosa exhibits this effect by analyzing 
its effect on expression of cytochorme P4501A1 
and the associated oxidative stress. The finding 
of this study suggested that G. acerosa if taken 
as food supplement helps in the prevention of 
environmental toxin induced chronic diseases 
associated with oxidative stress. 

PHARMACOLOGY
A study was completed on mode of interaction of 
drugs with human serum albumin (HAS) at AMU, 
Aligarh. The main objective of this project was to 
emphasize mainly on different type of favorable/
unfavorable changes that are being produced due to 
the binding of drugs to human serum albumin. The 
binding parameters like number of binding sites, 
free energy binding constant, enthalpy and protein 
drug complex stability etc. were computed by using 
spectroscopy and thermodynamics of HSA-6-TG 
complex as HSA is a possible carrier of this drug in 
vivo. The interaction of 6-TG Complex with HSA 
was investigated by using different spectroscopic 
techniques. The experimental results suggested that 
6-TG could bind the HSA through a static quenching 
procedure of ground-state complex formation. 
The hydrophobic interaction and hydrogen bonds 
played a major role in the reaction. HSA, as drug 
carrier, may aid in the delivery of 6-TG to an 
inflamed region and facilitate drug access into the 
cell through receptor mechanism. 

A study on neuroprotective effects of resveratrol 
against prenatal stress in rats was completed at 
Kasturba Medical College, Mangalore, Karnataka. 
The study parameters included hippocampal 
neuronal assay on 21st and 40th postnatal day; 
several behavioural tests to assess cognitive 
function; antioxidant studies and brain derived 
neurotrophic factor (BDNF) directly from rat brain 
homogenate on 40th postnatal day. Prenatal stress 
during early and late gestation caused a significant 
decrease in neurogenesis in dentate gyrus and 
hippocampal BDNF expression. Administration of 
resveratrol during pregnancy reversed the prenatal 
stress induced memory impairment, oxidative 
damage and neurons of dentate gyrus but not the 
CA3 hippocampal neurons. These results showed 
the neuroprotective abilities of resveratrol against 
prentatal stress induced memory impairment and 
neurotoxicity in neonatal rat brain.
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A study was completed on synthesis and screening 
of newer analogues to triazoles as anti- infective 
agents, with special emphasis o activity against 
multi durg resitstant Mycobacterium tuberculosis 
at Manipal College of Pharmaceutical Sciences, 
Manipal. A series of substituted 1,2, 4-Triazole 
derivatives were synthesized and evaluated for 
antitubercular activity against H37Rv strain of M. 
tuberculosis. A total of 13 1,2,4-triazole derivatives 
were found to possess MIC < 25 µg/ml against 
M. tuberculosis H37Rv. Most of the synthesized 
compounds were having good safety profile with 
CC50 > 300 µg/Ml against Vero and HepG2 cell 
lines. Most of the synthesized compounds followed 
Lipinski’s rule of five and thus can be anticipated 
to be druggable. Molecular docking studies reveal 
the similar kind of ligand-protein interactions 
as of Econazole. One of the compounds was 

found to possess MIC of 30 µg/ml against MDR 
clinical strain of M. tuberculosis, with Selectivity  
Index >10. 

A study was carried out at CDRI, Lucknow, to design 
and synthesize new chemical entities against M. 
fortuitum in culture, ex vivo in murine macrophages 
and to study cytotoxicity to mammalian cell line. 
The compounds showing significant activity against 
M. fortuitum and low cytotoxicity will be evaluated 
in rapid in vivo murine infection model developed 
by investigators. These compounds represent 
new future potential compounds for treatment 
of mycobacterial infection which is based on 
trisubstiuted methanes containing thiophene rings. 
Not only these compounds were effective against 
M. fortuitum in vivo but also showed comparable 
efficacy against other NTM.
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Regional Medical Research Centres 
(RMRCs) focus their research on the local/
regional health problems in remote and 

inaccessible areas of the country. The six RMRCs 
located at Belgaum, Bhubaneswar, Dibrugarh, 
Jabalpur, Jodhpur and Port Blair are engaged and 
working closely with the local/State administration 
for control and management of different disease 
conditions. In addition to addressing local health 
needs, the RMRCs are also involved in high quality 
research on the disease prevalence, outbreak 
investigations and undertake interventions as 
needed. During the years studies were carried 
out on phyto-chemical screening of medicinal 
plants, malaria, filariasis, leptospirosis, cancer, 
haemoglobinopathies and other health problems of 
the tribals and inaccessible populations.

Regional Medical 
ReseaRch centRe, BelgauM
Phytochemical screening and in vitro studies 
in Ancistrocladus heyneanus and Achyranthes 
aspera 

In view of its high medicinal value Achyranthes 
aspera plant was studied with special reference 
to its distribution, identification elite populations, 
isolation of active constituents/fractions and 
sustainable mode of production by tissue culture 
technique. Two sites were sampled with different 
geographical and seasonal distinction for 
phytochemical work. Various extraction techniques 
were employed using different parts of A. aspera to 
analyze optimum yield of Betulinic acid (BA) and 
Oleanolic acid (OA) and to study efficient extraction 
procedure. The extracts obtained were subjected to 
RP-UFLC analysis using standard methodology for 
its detection and quantification. Similarly, standard 
methodologies for tissue culture studies were 
carried out in the plants under study.

Different concentrations (ppm) of standard OA 
and BA were detected at 210 nm wavelength using 
RP-UFLC technique in Achyranthes aspera. The 
auto-scaled chromatogram for quantification of OA 
using 2 seasons, 3 plant materials and 3 extraction 
techniques with 3 exposure times for each extraction 
method were obtained as a final output. Oleanolic 
acid (OA) yield ranged from 0.01 to 9.95 ppm in 
leaf extracted by CSE method with 30 and 180 min 
of exposure on fresh weight basis respectively. 
Betulinic acid (BA) yield ranged from 12.40 ppm 
in leaf extracted by USE method with 15 min of 
exposure to 0.12 ppm in roots extracted by CSE 
method with 30 min of exposure on fresh weight 
basis. Contents of OA were lower than that of BA 
in all the extraction methods tested. Betulinic acid 
(BA) was detected and quantified for the first time 
in A. aspera. Its presence was confirmed using 
HPTLC analysis further comparison of standard 
and sample profiles of FT-IR analysis confirmed 
presence of BA in the sample (Fig 1).

In tissue culture studies, callus initiation was 
significant with 100% response on MS basal fortified 
with 2, 4-D. All concentrations of auxins IAA and 
IBA proved poor broth response and growth wise. 
It was subjected to RP-UFLC analysis for detection 
and quantification of OA. 30 min ultra sonic 
exposure of dry weighed callus obtained from MS 
fortified with 2, 4-D 1.0 mg/L and BAP 3.0 mg/L 
yielded 4.36 ppm of OA. This yield was considered 
50% lesser than that obtained in leaf extraction. 
Further stabilization studies are in progress.

In vivo and in vitro production of flavanoids in 
selected species of Clerodendrum

The plants Clerodendrum inerme and C. phlomidis 
were selected randomly from two different 
geographically regions (Northern Western Ghat, 

REGIONAL MEDICAL RESEARCH CENTRES
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Fig 1. RP-UFLC Profiles of Standards and samples

Fig.1. FT-IR profile of standard and samples

Belgaum, Karnataka and Aravali Region, Jhalana 
Doongri, Rajasthan). Various plant parts viz., 
leaves, stem and flower of both plants were washed, 
separated, shade dried and powdered for evaluation 
of flavonoids content. Leaves, nodal segments and 
axillary apices were used as explants in both plants 
for in vitro studies. In vitro propagation and callus 
culture establishment were through standard tissue 
culture techniques. 

High frequency and direct plant regeneration was 
achieved from nodal explants of bot Clerodendrum 

spp. Rooting of regenerated shoots was achieved 
on half strength MS medium supplemented with 
auxins (IAA+ IBA; 0.5 +1.0 mg/l). Further, 
acclimatization step is in the process.

Callus lines from two explants types (nodal 
segment and leaf) were established on MS 
medium fortified with auxin (2, 4-D, IAA and 
NAA) alone or in combination with cytokinin 
(BA and Kn). The callus established was 
harvested periodically and used further for 
phyto-chemical analysis.
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The powdered samples (leaves stem and callus) were 
accurately weighed and extracted ultrasonically 
with 80% ethanol for 15 min thrice at room 
temperature. Each sample was weighed again; the 
lost weight was made up with 80% ethanol. The 
samples were shaken, filtered and the filtrate was 
again filtered through a 0.45µm membrane filter 
before using HPLC.

Genetic variations in Saraca asoca 

Saraca asoca, valued for its medicinal properties 
both in modern and traditional systems in the 
treatment of gynecological disorders, but there 
have been no estimates of the status of these 
species in the wild. Excessive deforestation and 
unsustainable harvests throughout the Western 
Ghats have confined such climax forest tree 
species to the small and fragmented forest patches 
traditionally protected by local people. A study 
was undertaken to study of population genetics in 
different populations of S. asoka. from Western 
Ghats.

Total 160 samples (Leaves/ Bark) were collected 
from ten different cohorts of S. asoca plants 
for population genetics studies. Sample size of 
approximately 30 plants per cohort or population 
was chosen for population study of Saraca asoca. 
Inter-simple sequence repeat (ISSR) and Random 
amplified polymorphic DNA (RAPD) fingerprinting 
was used to type the individual plants following 
standard methods in PCR. The genotyped data of 
69 ISSR loci and 75 RAPD loci was subjected to 
three different population genetics analysis. 

Analysis of molecular variance (AMOVA) was 
performed using GenAlex software. According to 
AMOVA, most of the variance was found between 
individuals within the populations (89%), a small 
variation was found among populations (11%) 

and no genetic variation was depicted among the 
regions (Fig 2). Same results were obtained with 
ISSR as well as RAPD markers. 

Principal Coordinate Analysis (PCA) was also 
done using GenAlex. The genetic distance data 
obtained from the analysis of molecular variance 
was used to perform PCA analysis which showed 
percentage of variation explained by first three axes 
and provided graphical representation of the genetic 
relationships between populations (Fig. 3). The 
results showed that the three cultivated populations 
(SAR, SAM, SADU) were grouped distinctly as 
compared to natural populations and among them 
two populations (SAM & SADU) were more 

close. Among the natural populations out of seven 
populations, six (SANAG, SAGJ, SABG, SAB, 
SAT, SAKT) formed a separate cluster as compared 
to SAD which is distantly clustered. The results of 
PCA analysis were in direct correlation to UPGMA 
dendrogram.

A dendrogram was constructed by using unweighted 
pair group method with arithmetic average 
(UPGMA) cluster analysis based on the matrix 
of Nei’s genetic distances with TFPGA software 
to show a representation of genetic relationships 
among the ten S. asoca populations (Fig. 4). The 
cluster analysis also revealed similar results as 
that of PCA analysis. The cultivated populations 
(SAR, SADU, SAM) are forming distinct clusters 
as compared to natural populations and among 
the natural populations one population (SAD) is 
forming separate cluster depicting its more genetic 
distance from all the other six natural populations.

Most of the variance were found between 
individuals within the populations (89%), a small 
variation was found among populations (11%) 
and no genetic variation was depicted among the 

Fig. 2: Analysis of molecular variance (AMOVA) of ten 
populations of S. asoca.

Fig. 3: Principal Coordinate Analysis (PCA) plot of ISSR profiles 
of ten S. asoca populations
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regions. Three cultivated populations (SAR, SAM, 
SADU) were grouped distinctly as compared to 
natural populations. Among the seven natural 
populations SAD is distantly clustered.

Chemoprofiling of medicinal and aromatic 
plants of Western ghats

Traditional medicinal use and inadequate information 
on the chemical constituents of Chromolaena 
odorata, Crassocephalum crepidioides and Senecio 
belgaumensis encouraged chemoprofiling of these 
plants. The plant C. odorata is native from Florida 
through the West Indies and through Central and 
South America to Argentina, and traditionally used 
in coughs and colds, treatment of skin diseases, 
wound healing and as a local antiseptic agent. 
The genus Crassocephalum is represented by 
approximately 100 species distributed in Asia, 
Africa, Australia, Malaysia, China, Nepal and 
Sri Lanka. In India, the genus is represented by 8 
species. C. crepidioides is native to tropical Africa, 
but now naturalized in India and SE Asia and used 
as traditional medicine for treatment of cut wound 
and to cure diarrhoea in various countries like India, 
Nepal and China. S. belgaumensis is an annual, 
erect, branched herb, distributed in the Western 
Peninsula of India; it is apparently endemic and 
found frequently on hill slopes. No traditional use 
has however been reported for this plant. 

Individual plants were hydro distilled for 3 h using 
a Clevenger-type apparatus. The oil was dried 
over anhydrous sodium sulfate and stored at 4°C 
until analysis. Volatile secondary metabolites were 
analyzed by using gas chromatography equipped 
with flame ionization detector (GC-FID) and gas 
chromatography coupled with mass spectroscopy 
(GC/MMS). 52 and 34 compounds were identified 
from aerial parts and flowers of C. odorata, 
representing 94.9% and 95.2% of the total oils, 
respectively. The essential oil from aerial parts 
was dominated by pregeijerene and epi-cubebol 
while germacrene D and geijerene dominated in 
flowers of C. odorata. The essential oils of flowers 
and aerial parts of C. crepidioides were dominated 
by monoterpene hydrocarbons with myrcene and 
β-phellandrene as the major constituents. The 
main constituents from the roots of C. crepidioides 
were (E)-β-farnesene and α-humulene. Thirty-
four volatile components were identified in the 
oil of S. belgaumensis, representing 90.3% of the 
total oil. The major components of the oil were 
β-caryophyllene, p-cymene and α-humulene. S. 
belgaumensis has not been the subject of any 
research and this is the first report on the chemical 
composition of its essential oil. 

Chemotaxonomy and pharmacological activity 
of “iP no. sac-2012/Pd/02” chemotaxonomy 
of “iP no. sac-2012/Pd/02”

The chemoprofiling of medicinal and aromatic 
plant of IP No. SAC-2012/PD/02 was carried out. 
The plant was taxonomically identified. This plant 
is used traditionally for treatment of diabetes. 
Leaves of five individual plants were collected in 
the interval of three months for a year from the 
same locality or cluster. The individual plant was 
steam distilled for 3 h using a copper still fitted 
with spiral glass condensers and extracted with 
n-hexane and dichloromethane. The organic phase 
was dried over anhydrous sodium sulfate and the 
solvent removed by distillation using a thin film 
rotary vacuum evaporator at 25º-30ºC.

The volatile secondary metabolites were analyzed 
by using gas chromatography equipped with 
flame ionization detector (GC-FID) and gas 
chromatography coupled with mass spectroscopy 
(GC/MMS). Out of five samples, three plants 

Fig. 4: Dendrogram showing genetic similarity among ten 
populations of S. asoca.
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had the same signature or marker compositions 
with phenyl derivatives were dominated in all 
collection in a year, while remaining two samples 
were completely different composition with no 
marker compositions and containing monoterpene 
hydrocarbons, oxygenated monoterpenes and 
oxygenated sesquiterpenes rich constituents in 
different seasons of collection. This investigation 
revealed that, among the all collected samples, two 
groups were identified viz., phenyl derivative and 
terpenoid groups, despite being morphologically 
identical plants. 

Pharmacological activity of “IP No. SAC-2012/
Pd/02”

The organic extracts of chemotypically and 
genotypically different plant of IP No. SAC-2012/
PD/02 were carried out in animals for screening 
anti-diabetic efficacy. Healthy male Wistar rats 
(200-250 g body weight) used in the present study, 
were fed on commercial laboratory animal feed 
and water ad libitum. The rats were housed in the 
laboratory for a week for acclimatization under 
12:12 hours natural light–dark cycle. The animals 
were starved overnight with water ad libitum prior 
to the day of experimentation. 

Based on the preliminary studies carried out on 
euglycemic animals, in the present study the dose 
of 200 mg/kg of the extracts were selected. Rat 
equivalent dose 0.9 mg/kg of glibenclamide, a 
standard hypoglycemic used in the present study 
was calculated. 

Toxicity studies of extracts as well as fraction were 
performed as per OECD guidelines. Extracts and 
fractions were found to be safe up to 2000mg/kg 
b.wt. For studies in euglycemic rats the animals 
were fasted for 18 hours prior to the experiment, 
and allowed to free access of water. Fasted rats 
were divided into three groups of six animals 
in each group. Group I served as vehicle control 
which received CMC and Tween 80 p.o. Group 
II, III and IV received organic extracts of IP No. 
SAC-2012/PD/02_03 (200 mg/kg b.wt.), IP No. 
SAC-2012/PD/02_03#01 (100 mg/kg b.wt.) and IP 
No. SAC-2012/PD/02_01 (200 mg/kg b.wt.) orally, 
respectively and group V received glibenclamide 
0.9 mg/kg b.wt b.wt. The glucose in the dose of 2g/
kg b.wt. was administered orally after 30 minutes of 

various treatments. Blood samples were collected 
from tail vein at 0, 30, 60, 90 and 120 minutes post 
dose to estimate blood glucose using glucometer .

For studies in streptozotocin induced hyperglycemic 
rats (single dose per day) the animals were fasted 
overnight and 60 mg/kg b.wt. streptozotocin (STZ) 
dissolved in freshly prepared citrate buffer (0.1 
M, pH 4.5) was given intraperitoneal. After 6 hrs 
200 mg of glucose was given orally to protect 
from hypoglycemia. After a gap of one day the 
fasting blood glucose was estimated with the help 
of standard glucometer and those having blood 
glucose more than 300 mg/dl were included in the 
study. The extracts and group of animals were same 
as per euglycemic studies. 

For studies in streptozotocin induced hyperglycemic 
rats (Single dose twice a day) a separate 
streptozotocin induced group (n=6), single dose 
of extract IP No. SAC-2012/PD/02_03 was given 
orally for acute study, followed by single dose twice 
a day of same extract was given for each animals up 
to 14 days for chronic studies. The results of in vivo 
studies of extracts IP No. SAC-2012/PD/02_03, IP 
No. SAC-2012/PD/02_03#01 and IP No. SAC-
2012/PD/02_01 were found encouraging. 

Demography of patients visiting the traditional 
healers in Belgaum region

Traditional healers already identified in the previous 
study were visited with prior consent to interview 
the patients under their treatment. A total of 322 
patients were interviewed. It was observed 27% 
patients were farmers, 24.8% housewives, 13% 
labours who has availed the treatment. Regarding 
the selection of traditional healers 53% have opted 
because of effective treatment and 26% have opted 
both for effective treatment and less cost. About 
78% of patients who visited traditional healers 
in this study have previously taken allopathic 
treatment. It was observed that 20% illiterates and 
17% highly educated have taken treatment. The 
charges of treatment are less than 100 rupees in 
42% the cases and less than 200 rupees is 77%. 
Many diseases including cancer, kidney stone etc 
were found to be treated by the traditional healers.

The study indicated that people do take treatment 
from traditional healers in Belgaum region and 
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they are highly satisfied and cost is reasonable. The 
significant finding was that 78% of patients who 
visited traditional healers had previously taken 
allopathic treatment for the same condition. 

outBReak investigations 

diphtheria in Bijapur

An outbreak of diphtheria was identified in a remote 
village near Bijapur, Karnataka in May 2011. 
Active surveillance that followed identified more 
cases from nearby villages in the region till Dec 
2011. Detailed microbiological and molecular study 
was carried out to understand the epidemiology of 
resurgence of the disease in the region. 

Throat swabs from 14 suspected cases of 
diphtheria hailing from 9 closely located villages 
were cultured for isolation of Corynebacterium 
diphtheriae. Information on the demography, 
clinical presentation and immunization status of the 
patients were collected. PCR for presence of toxin 
gene (toxA and toxB) was carried out on the isolates 
which were also subjected to Random Amplified 
Polymorphic DNA fingerprinting.

Total 11 out of 14 samples yielded typical 
C.diphtheriae upon culture. 10 were found to 
possess the diphtheria toxin gene while 1 was non-
toxigenic. 7 of 14 cases (50%) were older children 
(>5 and <12 years). One was young adult. Case 
fatality rate was 18.18 %. All the confirmed cases 
in the study were either unimmunized or partially 
immunized individuals. Multiple genotypes of 
C.diphtheriae were involved.

The centre identified an outbreak of diphtheria in 
a few villages in North Karnataka. It was caused 
by multiple strains of toxigenic C.diphtheriae 
and possibly by non-toxigenic strains as well, 
in unimmunized and inadequately immunized 
individuals, who might have acquired the infection 
from asymptomatic carriers. The study highlights 
the lacunae of Universal Immunization Program 
(UIP) in covering interior rural areas of the country 
and calls for further strengthening /modernization 
of the program.

cholera in Bijapur 

Outbreaks of acute watery diarrhoea occurred 
in Talikoti and Harnal, two villages located in 

Bijapur District of the Southern Karnataka, one 
after another in July and August 2012 respectively. 
While 101 people (0.38%) were affected in Talikoti, 
200 (20.94%) were affected in much more isolated 
and smaller village Harnal. All age groups were 
affected but no death occurred. While the outbreak 
was small, longer and apparently spread by person 
to person contact in Talikoti, it occurred as a 
single source outbreak in a flash at Harnal but was 
controlled immediately by prompt public health 
interventions. 

A single clone of toxigenic Vibrio cholerae O1 
Ogawa biotype El Tor was isolated from two of 
two stool samples obtained from Talikoti and 
subsequently from three of five stool samples 
obtained from Harnal indicating village to village 
spread of the etiological agent. Striking similarity 
in antibiotic resistance profiles of these strains with 
a particular strain isolated from the city of Belgaum, 
250 km away, in 2010, prompted to track the lineage 
of the V.cholerae strains by DNA fingerprinting. 
RAPD fingerprinting assays helped confirm the 
origin of the incriminating strain to Belgaum from 
where it might have spread over space and time.

The study established the occurrence of cholera 
for the first time in rural Bijapur and predicts the 
possibility of larger outbreaks in near future. It 
also underscores the usefulness of molecular tools 
in understanding epidemiology of public health 
emergencies like cholera and calls for preparedness 
to deal with such emergencies.

Regional Medical ReseaRch 
centRe, BhuBanesWaR
Filariasis

The National Filaria Control Programme (NFEP) 
targets to eliminate lymphatic filarisis by 2015 
in the country. The programme is based on mass 
administration of single annual dose of DEC (6mg/
kg body weight) averaged for 2-5, 5-14 and >14 
years of age groups. But the population compliance 
of the programme is limited largely due to fear 
of side reactions of the drug regimen and also by 
confusion in three strengths of the drug dosage 
distributed by volunteers to various age groups. 
Based on the efficacy, tolerability and reduction 
in transmission rate, the study carried out by the 
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centre, proposes the uniform low dose (100mg) 
of DEC as an alternative to current MDA dose, 
so as to increase population compliance and to 
accelerate the process of achieving the target. 
Centre also identified Albendazole (800 mg) plus 
DEC (300mg) as a superior dose to the current 
MDA regimen in terms of microfilaria and adult 
worm clearance without addition of side reactions 
if given biannually. 

Further to improve compliance the centre has 
undertaken a study where it is looking for a new 
advocacy tool by searching the time of onset of 
lymphatic pathology among the children. As it has 
been reported that prevalence of filarial infection in 
terms of circulating filarial antigen and microfilaria 
among paediatric age group is more than30% 
in different endemic population, who are not 
currently covered under MDA, the overt clinical 
manifestations usually appear in late adolescence 
and adulthood. A study was undertaken to examine 
the status of lymphatic channel and presence of 
adult filarial parasite in human host infected with 
filariasis with or without symptoms. Total 102 
subjects were enrolled in the study. Out of these, 
50 were symptomatic and rest of the children 
were asymptomatic, but with detectable mf and/or 
antigenimia. All the subjects enrolled at baseline 
had undergone lymphoscintigraphy and ultrasound 

examination. Total 74(74%) had shown some 
abnormality in the lymphatic scan at baseline. The 
earliest age showing lymphatic pathology was 6 
years among the studied children. Ultrasonography 
has shown filarial dance sign (FDS) of adult worm 
in 8 subjects. All the enrolled children were given 
DEC plus Albendazole supervised by a physician 
and they were followed for any side reactions. 
The children were then followed 6 monthly with 
repeat investigation. Out 102 children enrolled at 
baseline 100 children completed 6 month follow 
up, 38 completed follow up for 12 month, 60 
completed 18 month follow up and 31 subjects 
completed 24 months follow up. Result of repeat 
lymphoscintigram at these time points compared 
with the baseline status shown improvement 
in lymphatic pathology in terms of lymphatic 
flow in 71%, 94% and 85% of children who had 
baseline abnormality and followed at 6th, 12th and 
18th month period respectively (Fig 1). The study 
is ongoing. However the initial finding indicates 
that it can serve as a tool for advocacy to improve 
the compliance rate of MDA as well as prevent 
morbidity by reversing early lymphatic pathology 
amongst children and asymptomatic cases in the 
community. 

Even though host genetic polymorphism and other 
environmental factor(s) may influence susceptibility 

Fig. 1: Post treatment reversibility
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to infection and disease, filarial infection in mothers 
has been considered a risk factor for increased 
susceptibility to infection in the off springs. Since 
anti microfilarial immunity has been attributed 
to be mediated by antibodies to the microfilarial 
sheath, the centre has undertaken a study to 
evaluate the influence of maternal infection on the 
anti-sheath antibodies and cytokine production in 
neonates. Elevated levels of IL-10 were observed 
in anti-sheath negative cord blood irrespective 
of the infection status of the mothers. In contrast 
IFN-γ levels were found to be higher in anti-sheath 
positive cords irrespective of infection status of 
mothers (Fig. 2&3). The present study provides 
an evidence that presence/absence of anti-sheath 
antibodies with the association of cytokines in the 
neonates switches the filarial specific immunity to 
either Th1 or Th2 responses which could affects 
the natural history of filariasis during childhood. 

In an another study, the role of B-1 cells in human 
lymphatic filariasis is being evaluated. Apoptosis 
of peripheral T cells in filarial infected individuals 
have been analysed. Increased apoptotic T 
cell population were found in filarial infected 
individuals compared to endemic controls. Further, 
increased Fas-L expression on the surface of B1 
cells of filarial infected individuals was observed to 
be positively correlated with peripheral apoptotic 
T helper cell indicating FasL expressing B-1 cells 
are important mediators of CD4+ T-cell apoptosis 
and may be responsible for hyporesponsiveness in 
microfilariaemic individuals (Fig. 4).

Fig 4: Increased Fas-L expression on the surface of B1 cells of 
filarial infected individuals p<0.001

Malaria

With continuous effort, the centre was able to 
optimize the reaction conditions for detecting 
P. falciparum and P. vivax from archive blood 
samples using Loop Amp DNA Kit by adjusting 
the proportion of primer mix i.e. 10( FIP & BIP): 
5( FLP &BLP): 1( FOP &BOP). The optimum 
temperature for reaction was 63 ºC and duration 
was 60 minutes for Plasmodium falciparum and 45 
minutes for P. vivax. The sensitivity and specificity 
of LAMP assay was found to be 95% and 100% 
compared to conventional PCR. The LAMP 
positive tubes can be clearly distinguished from 
negative tubes by naked eye and can be performed 
at CHC level hospital. The study is in progress 
to standardize the assay using direct finger prick 
blood. 

In an another study, attempt was made to identify 
the Anopheles culicifacies sibling species complex 
and their vectorial capacity in malaria endemic 

Fig 2: Level of IFN-γ in anti sheath positive children born from 
filarial uninfected mother

Fig 3: Level of IL-10 in anti sheath negative children born from 
filarial infected mother
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regions of Odisha. Multiplex PCR detected An. 
culicifacies sibling species A, B, C, D and E. An. 
culicifacies E was detected for the first time in the 
state with high sporozoite rate and human blood 
feeding (HBF) percentage. An. culicifacies B was 
found to be most abundant, followed by C and E. 

diarrhoea

Diarrhoea, particularly due to V. cholerae is 
prevalent in most parts of Odisha and an important 
cause of high morbidity and mortality. In order to 
determine the feasibility, acceptability and costs 
associated with the introduction of the modified 
killed whole cell oral cholera vaccine ( Shanchol 
® of Shantha Biotechnics, Hyderabad ) in a public 
health setting, a pilot study was undertaken in 
Satyabadi block of Puri district. The 1st dose 
of mass vaccination was received by 31551 and 
2nd dose by 23751 individuals. The first dose 
coverage, based on population census was around 
61% with a drop-out rate of 25%. A total of 46% 
of population received two-complete doses of 
oral cholera vaccine during the mass vaccination 
campaign. The post vaccination surveillance is 
being undertaken continuously. Since March to 
June 2013 a total of 913 rectal swab samples have 
been collected from the acute diarrhoeal cases 
attending selected health facilities coming from 
vaccinated and non vaccinated adjacent areas and 
subjected to microbiological investigations which 
shows cholera organism in 101(11.1%) rectal swab 
samples. So far analysis of 115 water samples from 
different sources shows positivity of V.cholerae O1 
Ogawa in 1(0.9%) sample (water source-Pond), V. 
cholerae non O1/O139 in 38 (33.0%). Comparison 
of incidence of cholera in vaccinated versus non-
vaccinated area during this period indicates that the 
OCV is very effective in reducing the incidence. 

Further during 2012-13 the centre carried out 
outbreak investigations of severe diarrhoea in 
different blocks of Rayagada and Gajapati districts. 
Vibro cholerae was isolated both from diarrhoea 
patients and open well water in the affected areas. 
The molecular analysis of all V. cholerae indicated 
all to be El Tor variant having ctxB gene of 
classical strains. The RAPD PCR analysis on V. 
cholerae showed that they are clonal in nature. The 
early reporting of cases and identification of water 
sources had helped the health authorities of the 

district to take adequate control measures which 
could check the spread of cholera epidemic in this 
region.

vaccine Research

The Government of India has planned to introduce 
a pentavalent vaccine (DPT-Hep.B-Hib) as part 
of Universal Immunization Programme in a 
phased manner in selected states of the country. 
An ongoing surveillance network is critical to 
facilitate data flow and monitor the changing 
trends in disease pattern following introduction of 
potentially lifesaving public health intervention. 
For this purpose a sentinel surveillance unit was 
established at SVPPGIP, Cuttack. During 2012-13 
a total 561 suspected meningitis cases between 1 to 
59 months of age were enrolled for investigation. 
Amongst them 13 samples were found to be latex 
positive (five for Hib, seven for S.pneumoniae 
and one for group B streptococcus), 3 CSF were 
culture positive for Staphylococcus aureus and 
1 was positive for Salmonella typhi and 2 blood 
samples were culture positive for Klebseilla 
pneumoniae and 4 were positive for Pseudomonas 
aeruginosa. Antibiotic sensitivity testing revealed 
that all culture positive organisms are sensitive 
to Gentamicin, Cotrimaxozole, Chloramphenicol 
and Ceftriaxone, while resistant to Ampicillin, 
Cefotaxime, Ceftazidime . 

virological network

Investigations of viral infections under virology 
network have provided diagnostic services to 
8000 patients referred from different hospitals of 
the region and undertaken outbreak investigations. 
Total 39 different types of viruses have been 
detected .They were HSV I, HSV II, JE Virus, 
Dengue, CHIK, Rota, Astro, Adeno(Enteric), 
Noro G1, Noro G2, Coxackie, Measles, Varicella, 
Mumps, Rubella, Entero HAV, HEV, HBV, 
HCV, HDV, HPV, EBV, CMV, Adeno, Influenza 
A(FluA), FluA(H1N1), Flu B, HMPV A/B, 
Rhino, Para influenza 1, Para influenza 2, Para 
influenza 3, Para influenza 4, RSV A/B, Corona 
viruses(Cor63,Cor229,Cor43, HKU1), Parecho 
virus, Boca Virus(HBoV) and EV. The enteric 
virus, Rota, found during this year mostly belongs 
to G (G1, G9, G10, and G12) types and P (P8, P10) 
types. The HAV infection were observed in 6-15 
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years of age group (42.8%) of patients while, HEV 
infection was high in adult population (56.8%). 
Amongst the respiratory infections Adeno Virus 
was most common (22.2%) followed by Human 
Boca, Rhino and Corona Virus. 

Since August 2011 the health authorities of Odisha 
have been reporting frequent outbreaks of dengue 
from Angul, Malkangiri, Dhenkanal, Sambalpur, 
Bolangir,Ganjam and Balasore districts, out of 
which Boghrai block of Balasore district and 
Kalamachuin block of Angul district were the worst 
affected. During 2010 serotype II was prevalent 
where as in 2012-13 all four serotypes were 
reported with serotype II as the dominant type. In 
the northern region serotypes I, II and III where 
as in sourthern regions serotype II and IV were 
reported. Twenty samples from three serotypes 
(I,II,III) of Dengue virus has been sequenced and 
the blast search has revealed that Serotype I has 
the maximum similarity(93%) with Delhi strains, 
92% similarity with Thailand and 91% similarity 
with Myanmar strains. Dengue serotype II has 
the maximum similarity (98%) with southern and 
northern strains. Dengue serotype III has the 
maximum similarity (97%) with Kerala strains. 
Genotypes identified from serotype I, II, III were 
III, IV and III respectively (Fig 5).

other areas

Under surveillance of drug resistance TB in Raygada 
district, out of 456 sputum samples subjected for 
drug susceptibility testing with the four first line 

drugs, the results were available for 324 samples. 
The prevalence of MDR TB was found to be <1% 
in New Sputum Positive tuberculosis patients in 
Rayagada district which is inhabited mostly by 
tribal population. 

Another study has been initiated in Sonepur 
district to identify the nature of stigma and social 
burden of leprosy compared to TB, Malaria and 
skin infection by interviewing at least 100 patients 
those who are undergoing treatment as well as who 
have recovered from the disease so as to develop 
strategies for enabling health professionals to 
interact with patients in a manner that responds to 
patients’ concerns.

To assess the knowledge, attitude and behavior on 
reproductive health problems of adolescents, quality 
of care at Adolescent Friendly Health Clinics, 
accessibility and utilization of health care services by 
adolescents and devise plausible ways and intervene 
with package of services to explore opportunities for 
improving utilization of adolescent health services, 
a study has been undertaken in two tribal dominated 
districts i.e. Kalahandi (Junargarh and Dharmagarh) 
and Rayagada (Rayagada and Gunupur) districts 
covering a total population of 2087 adolescents. 
The study indicates that adolescent females of 
Rayagada ( 21.3-31.8% ) are experiencing more 
premenstrual syndrome than the adolescent females 
of Kalahandi district. In both areas about 50% of the 
girls are maintaining menstrual hygiene practices, 
but only 4-12.7% of using sanitary pads. Similarly 
knowledge on RTI/STI and HIV/AIDS and level of 

Fig 5: Phylogenetic tree of CprM nucleotide sequences of dengue strains and other strains with their genebank ccession number
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awareness about contraception and family planning 
methods was greater in Kalahandi as compared to 
Rayagada district. 

During this year five districts were surveyed for 
for Chik virus in human and vectors based upon 
their endemicity and recent epidemics that had 
occurred. Detailed entomological survey was 
done and detected that Aedes albopictus was the 
most abundant vector with very high container 
(> 60) and Breteau (> 100) indices in this region. 
To assess the viral infection parameters, serum 
samples were collected from patients in areas 
where outbreaks were continuing. Chikungunya 
virus infection was identified in 70 (~ 40 %) cases 
by both IgM and RT-PCR out of 176 blood samples 
of patients collected. Phylogenic analyses ( Fig 6) 
reveals that CHIKV circulating in Odisha, belongs 
to IOL (Indian Ocean Lineage) strain within ECSA 
(East Central South Asian) genotype, originating 
probably from the Kenya 2004 strain (predecessor) 
and being transmitted by Ae. albopictus. 

During the period a total of 631 newborns were 
screened for Sickle Cell Disease (SCD) using Hb 
variant HPLC analysis of cord blood samples. Out 
of which 17.5% were found to be positive with 102 
heterozygous (HbAS) and 8 homozygous (HbSS) 
cases (Table 1). A strategy is being developed 
involving ASHA for informing family of the patient 
and asking them to report to RMRC field unit at 
Kalahandi District hospital for subsequent follow-
up of the patients.

translational Research

Under translational research the centre has 
developed two PCR based tools for public health 
use. One is to monitor the information of vector 
prevalence, incrimination of vector for malaria 
transmission, identification of the sibling species 
of vector and chloroquine (CQ) sensitivity of the 
parasite. The multiplex method for detection has 

been standardized and attempt has been made to 
transfer the technology to state health department. By 
another tool all different serogroups of V. cholerae 
causing cholera can be detected in a single PCR 
test. This tool is now at the stage of validation. 

The centre is providing outpatient facility to patients 
of lymphatic filariasis and haemoglobinopathy. The 
facility is being utilized for referral investigation 
& diagnosis of suspected cases of filariasis and 
haemoglobinopahy from different parts of the state. 
Besides, the facility is providing treatment to acute 
and chronic filarial disease including decompression 
therapy for lymphedema reduction. The facility is  
also being utilized for collection of clinical 
information and biological samples for diagnosis 
and research including viral diagnosis, bacterial 
meningitis and hypertension related to research 
projects of the centre as well as PhD programmes. 
During the year 287 cases of lymphatic filarial diseases 

Disease status Total (n=631) Male (n=321) Female (n=310) 
No.of male baby 

born 
Mean wt 

±SD 
No.of female baby 

born 
Mean  

wt±SD
Normal 521 (83.0%) 268 (83.0%) 2.78±0.49 253 (82.0%) 2.7±1.34
Sickle cell trait  
(SCT)

102 (16.0%) 47 (15.0%) 2.69±0.53  55 (18.0%) 2.7±1.35

Sickle cell patients (SCD) 8 (1.0%) 6 (2.0%)  2.90±0..46  2 (1.0%) 2.7±1.36

Fig 6: Phylogenetic tree of E 2 gene of different genotypes of 
chikungunya virus(CHIKV) showing all CHIKV sequences from 
Odisha belong to East Central South African genotype

table 1: Status of sickle cell among the subjects studied and birth weight
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and 201 cases suspected for haemoglobinopathy 
disorder have been investigated. 

A cross sectional study was carried out during July 
2012 to look into febrile illness in tribal population 
in Rayagada district. A total of 3730 persons 
belonging to 859 households of 16 villages under 
3 adjacent sub centres of Jemadeipentha shown the 
prevalence of fever to be more than 9.0 %. While 
during the winter season the prevalence of fever 
was found to be very low (1.81%). Among the fever 
cases Respiratory Tract Infection (RTI) constituted 
62% and Malaria 22 % of the total cases. Of the 
total malaria cases reported more than 74% were P. 
falciparum. Among throat swab tested for respiratory 
tract infections, bacterial pathogens were isolated 
in 75% of cases that included S. pneumoniae, 
Haemophylus influenza b, and Staphylococcus 
aureus. Viral infection was accompanied with the 
above bacterial pathogens in 20% of cases. The 
viruses were mostly Corona and Para. 

NNMB has been carrying out Diet and Nutrition 
surveys on a regular basis in Rural, Tribal and 
Urban areas of Odisha. This Unit has completed 
the 3rd Rural Repeat Survey entitled “Assessment 
of diet and nutritional status of rural population and 
prevalence of hypertension and Type 2 diabetes 
mellitus among adults (≥ 18 years)” from August 
2009 to January 2012 as per targets provided by 
NNMB, Central References Laboratory, NIN, 
Hyderabad. The survey covered households (HHs) 
demographic, clinical examination for nutritional 
deficiency, anthropometry, KAP on Iron Deficiency 
Anaemia/ Hypertension / diabetes among adults. 
Infant and young child feeding practices (< 3 years 
children) and blood sugar, dry blood samples 
(DBS) were also collected for genetic study. The 
data was collected on sample of 2400 HHs, diet 
survey on 1200 HHs, 1553 DBS and fasting blood 
sugar estimations.

Regional Medical 
ReseaRch centRe, 
diBRugaRh
ePideMiology and clinical 
ReseaRch

cancers

The case-control study on risk factors for primary 
lung cancer, involving 346 cases and 692 

controls in the states of Manipur and Mizoram, 
was completed. Tobacco smoking was found 
significantly associated with the increased risk of 
lung cancer in Manipur as well as Mizoram. The 
subjects living in improper ventilated house, having 
kitchen inside the living room and using firewood 
for cooking were more prone to develop lung 
cancer. Consumption of smoked meat increased 
the risk of having lung cancer while consumption 
of bamboo shoot and egg was inversely associated 
with risk of developing lung cancer. GSTM1 null 
genotype and CYP1A1 homozygous mutants were 
significantly associated with the increased risk of 
lung cancer in Manipur and Mizoram.

The case-control study on genetic and molecular 
epidemiology of oral cancer was also completed. 
This study involved 173 cases and equal controls 
in Assam and Meghalaya states.  Major oral cancer 
sites were gum (38.6%, C 03), buccal mucosa of 
cheek (26.7%, C 06.0), other and unspecified parts 
of tongue (23.7%, C 02), floor of mouth (4.4%,  
C 04) and hard and soft palate of the oral cavity 
(2.2%, C 05). Habits of tobacco chewing and alcohol 
consumption were found significantly associated 
with oral cancer. Null genotype of GSTT1, GSTM3 
genes and heterozygous genotype of CYP1A1 gene 
were found associated with oral cancer. 

The nearly completed population based case-control 
study on genetic and molecular epidemiology of 
stomach cancer in Mizoram encompassed 102 
histologically confirmed cases and 204 matched 
healthy controls. Tobacco-smoking, especially 
Meiziol (local cigarette) smoking, was found an 
important risk factor. Polymorphisms of GSTM1 
and GSTT1 genes were not found directly 
associated with stomach cancer but appeared to 
effect modifiers. Persons habituated to tobacco 
smoking and/or tuibur habit had increased risk of 
stomach cancer if they carried the GSTM1 null 
genotype and GSTT1 non-null genotype. Overall, 
the Pro/Pro genotype of tumor suppressor gene 
p53 was significantly associated with higher risk 
of stomach cancer as compared to the Arg/Arg 
genotype. The smoke dried fish and preserved meat 
(smoke dried/sun dried) consumers were associated 
with increased risk of stomach cancer than the 
non-consumers. Significant gene-environment 
interactions existed in terms of p53 codon 72 
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polymorphism and stomach cancer. The study 
revealed that genetic polymorphisms in GSTT1, 
GSTM1 and p53 genes together with tobacco are 
important risk factors modulating the risk of gastric 
cancer in Mizoram, India.

Two studies on Genetic and molecular epidemiology 
of breast cancer- one in Mizoram & Tripura, and 
another in Assam & Meghalaya were continued. 
In Mizoram & Tripura study, 1151 blood samples 
were collected. Betel nut chewing with and without 
tobacco was found an important risk factor of 
breast cancer in Tripura but not in Mizoram while 
smoking was found associated with breast cancer 
in both the states. Carriers of mutations in XRCC1 
and XRCC3 and p53 genes were found to be at 
significantly increased risk of breast cancer in both 
the states. In Assam & Meghalaya study a total of 
234 blood samples have been collected.

In the ongoing collaborative study on Genome-
wide analysis of genetic alternations in patient’s 
of oesophageal cancer from north-east India using 
single nucleotide polymorphism arrays 113 patients 
of oesophageal cancer (80 cases, 33 controls) have 
been recruited. Habit of tobacco consumption and 
betel nut-betel leaf chewing with or without lime 
was found very high. The chewing habit was much 
higher (97.5%) than smoking (53.7%) or alcohol 
consumption (46%). 

Estimation of cancer disease burden through 12 
population based cancer registries in north-east 
India was continued.

hypertension & chronic heart disease 

In view of the high prevalence of hypertension 
in the tea garden workers in Assam a community 
based cross-sectional intervention study to 
assess reduction of blood pressure by dietary salt 
restriction targeting daily salt consumption of 6 gm/
day was initiated in tea garden population. So far, 
680 subjects have been recruited in 2 tea gardens 
(one intervention and 1 control) in Dibrugarh 
district and data is being collected. 

diabetes

The ICMR INDIAB study (NE component), was 
completed in the state of Assam. In this study 100 
rural and urban primary sampling units (PSU’s) 

were surveyed in the selected 26 districts. Interim 
analysis of 70 PSUs revealed the mean age of 
subjects was 41.1+14.2 years having fasting and 
post prandial blood glucose levels of 97.7+26.3 
mg/dl & 114.6+ 31.7mg/dl respectively. 

haemoglobinopathies

The collaborative study to understand the unexplained 
hyperbilirubinemia in haemoglobinopathies was 
completed. In this study 591 blood samples were 
screened. A total of 38.7% study subjects had 
normal haemoglobin pattern (HB AA). The variant 
haemoglobins observed were Hb AE (21.9%), Hb 
EE (6.8%), Hb AS (19.5%), Hb SS (10.3%). The 
remaining were with β-thalassaemia carrier state. 
Total serum bilirubin level of samples with Hb E 
and Hb S (both heterozygous and homozygous) 
revealed mean (± SD) bilirubin level was 1.83 ± 
0.59 mg/dl. Bilirubin level above 1 mg/dl was found 
in 10 samples. DNA of samples with bilirubin level 
above 1 mg/dl were sent to NIIH, Mumbai for 
further molecular characterization.

vectoR BoRne diseases

Malaria

The Indo-Myanmar-UK collaborative study 
to determine geographical and genomic 
barriers to gene flow in Anopheles baimaii was 
continued. Phlogeography based on genotyping 
of 144 individuals of An. baimaii (representing 8 
populations in the north-east India), using 7 novel 
nuclear DNA markers revealed that An. baimaii 
in north-east India is more genetically diverse and 
distinct than in Myanmar and Thailand. High end 
computational analyses of sequences suggested 
recent population expansion in An. baimaii in 
north-east India starting since 0.21 MYBP during 
the late Pleistocene period. Under the landscape 
genetics part of the study, a total of 5 RAD 
(restriction site associated digestion) libraries, each 
involving 64 individuals of An. baimaii, collected 
using landscale genetics sampling frame, from the 
north-east India and Myanmar were prepared using 
high throughput sequencing on illumina platform 
revealing on an average > 3000 SNPs and 15,000 
unique alleles per individual. 

The WHOPES sponsored Phase III evaluation of 
Deltamethrin SC 62.5 g ai/L for indoor residual 
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spraying against Anopheles minimus was 
completed. Persistence of deltemethrin SC sprayed 
at 20 and 25 mg ai/m2 was recorded for 5-6 months 
on common sprayed surfaces. On vector control 
another study on field bio-efficacy evaluation of 
DRDO Defender LLIN against mosquitoes was 
initiated in Karbi-Anglong district of Assam.

The collaborative study entitled Folate metabolism 
pathway gene polymorphism among symptomatic 
and asymptomatic malaria patients from North 
East India was continued. During the year 180 
blood samples were collected from malaria 
endemic districts of Assam and Arunachal Pradesh. 
A total of 113 samples (Symptomatic malaria 33, 
Asymptomatic malaria 60, Control 20) were sent 
to NIIH, Mumbai to study the polymorphisms 
and mutations. In another collaborative study on 
Nutritional factors and severity of malaria in North 
Eastern region of India a total of 212 blood samples 
were collected from individuals suspected with 
malaria from malaria endemic districts of Assam 
and Arunachal Pradesh. A total of 117 cases (41 
symptomatic and 76 asymptomatic) were found 
malaria positives including 64 P. falciparum, 20 
P. vivax and 33 Pf and Pv mixed. Complete blood 
count and assessment of other parameters viz., 
ferritin, homocysteine etc in both positive and 
control groups were undertaken.

A pilot project to develop a mobile based malaria 
surveillance system for quantitative and qualitative 
analysis was initiated in collaboration with 
C-DAC, Pune in 5 sub centre areas of Tengakhat 
PHC, Dibrugarh district. Under this project mobile 
connectivity alongwith mobile handset phones have 
been given to 34 health workers in the study area 
and they were trained for using MOSQUIT software 
application, loaded in the mobiles, for doing active 
surveillance. A total of 1225 records were sent in 
M1 form by Health Workers through their mobile 
phones from the field which were validated.

The collaborative study on ecological succession 
of anophelines and other mosquitoes in north-east 
India was completed. In the 10 districts surveyed 
in 4 north-eastern states, a total of 42 species of 
mosquitoes under 11 genera in Tripura, 38 species 
under 10 genera in Arunachal Pradesh, 25 species 
under 5 genera in Nagaland and 21 species under 4 
genera in Mizoram were recorded. 

Two new collaborative studies on screening 
of indigenous medicinal plant varieties for 
development of potential antimalarial drug/drug 
intermediates and synthesis and antimalarial 
activity evaluation of Hybrid 4-aminoquinoline-
1,3,5-triazine derivatives were initiated during the 
year. 

Filariasis

Three new studies viz. (i) Multi-centric evaluation 
of L3 stage specific RT-PCR assay for Wuchereria 
bancrofti in vectors (ii) National network for 
genotyping of Wuchereria bancrofti from different 
endemic areas and (iii) Lymphatic filariasis endemic 
mapping in Tripura state were initiated during the 
year. Under the genotyping study (project ii) the 
overall microfilaria prevalence rates in Dibrugarh (4 
sites) and Sibsagar district (3 sites) were found 3.1% 
and 2.1% respectively. Morphometric study of 100 
collected microfilariae revealed that the length and 
width of cephalic space varied from 2.4 µm-7.56 
µm and 2.5µm-6.8 µm respectively. Uncommonly 
wide variations in length of microfilariae, ranging 
from 171 µm to 310 µm, was recorded. 

Japanese encephalitis/acute encephalitis 
syndrome

Under the ongoing ICMR Task Force study on 
aetiology of acute encephalitis syndrome in India 
and establishment of ICMR sample bank of AES 
cases blood/cerebrospinal fluid samples were 
collected from 63 AES patients of which 44% 
were found positive for JE, 3.4% for dengue and 
22.2% for leptospira. Evaluation of safety and 
immunogenicity of single dose of live attenuated 
Japanese Encephalitis Vaccine SA 14-14-2 in 
adults in Assam was continued in Demow block 
of Sibsagar district. During the year 3rd (April/
May 2012) and 4th (Nov 2012) rounds of post-
vaccination collection of blood samples were 
completed after 6 and 12 months of vaccination 
respectively. Though the GMTs titres decreased at 
~6 month post –vaccination sampling, it remained 
above the protective level (>10) in all the subjects. 
In the ongoing GIS mapping of mosquito vector 
borne diseases in NE India spatial and temporal 
(2007-2012) mapping for JE, dengue, chikungunya 
and West Nile diseases in all NE states has been 
completed. GPS Surveys in malaria endemic sub-
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centers reporting >2 API were completed in 16 
districts of Assam, 3 districts of Arunachal Pradesh, 
all districts of Nagaland, Manipur and Meghalaya 
states. 

visceral leishmaniasis

An exploratory study in visceral leishmaniasis 
endemic areas of Assam was initiated in the foot-hill 
areas of the district Kamrup (Metro). Seven of 196 
malaria negative subjects, having fever history of 
more than two weeks, were tested positive for kala 
azar antibodies by rK39 diagnostic kit (positivity 
rate 3.6%). During the follow up, 4 suspected cases 
of PKDL were found of which 3 were confirmed 
by PCR. Partial sequencing of the PCR product 
(Kinetoplastic mini circle DNA) revealed 99% 
similarity with Nepal and Beijing strains.

Bacterial diseases

Under the ongoing Task Force project on 
Surveillance of infection in neonates (0-28 days) 50 
isolates were characterized at molecular level during 
the year. ESBL was detected in K. pneumoniae 
isolates while MRSA was detected in 47% of S. 
aureus isolates. Two new collaborative studies 
(i) neonatal meningitis in a tertiary care hospital 
and (ii) surveillance of invasive disease caused by 
Streptococcus pneumoniae, Haemophilis influenzae 
and Neissera meningitides in children <5years 
were initiated. A cultural epidemiological study on 
socio- cultural features and stigma of leprosy for 
treatment and control in general health services in 
India was also initiated under which 83 participants 
were contacted and 71 interviews completed. 

viral diseases

In the ongoing Phase II multisite monitoring of 
human influenza viruses study, 656 nasal/throat 
samples were collected from 4 PHCs and a referral 
hospital in Dibrugarh district. About 20% samples 
were found PCR positive including 26% Pandemic 
Influenza-A/H1N1 and 74% Influenza B. As many 
as 33 isolations of influenza virus (Influenza-A/
H1N1 -2, Type B-31) were done from the PCR 
positive clinical samples. In a preliminary study 
on molecular epidemiology of human respiratory 
syncytial virus in Dibrugarh district screening by 
real time PCR of 493 influenza negative children 
with influenza like illness RSV was detected in 

7.9% cases. The partial sequencing of the RSV 
Glycoprotein (G) gene detected RSV group A 
viruses with the predominance of NA1 genotype 
(89%; 16/18) and a few GA5 genotype (11%; 
2/18).

RMRC, Dibrugarh was included under the 
ICMR Task Force study on National hospital 
based rotavirus surveillance network. Rotavirus 
Ag detection by ELISA in 80 diarrhoeal stool 
samples showed a prevalence of 12%. Two new 
investigations on hepatitis virus infection related 
to (i) genotyping of hepatitis B virus in north-east 
India and (ii) host innate immunity and hepatitis B 
persistence were initiated during the year.

Outbreak Investigations

The Centre investigated diarrhoeal disease outbreak 
in a tea garden of Sibsager district, Assam. The 
attack rate of acute diarrhoeal disease was found 
5% with case fatality rate of 0.8%. Five of the 10 
rectal swabs collected showed the growth of V. 
cholerae O1 El tor serotype Ogawa. Poor personal 
hygiene and the practice of utensil washing in pond 
was noted. The investigation report was shared 
with the state health agencies for taking the control 
measures.

Regional Medical 
ReseaRch centRe FoR 
tRiBals, JaBalPuR
Clinical and molecular surveillance for 
monitoring the emerging resistance to 
antimalarial drugs in Plasmodium falciparum 

A study was undertaken to monitor the clinical and 
molecular resistance to antimalarial drugs (ACT) 
in Plasmodium falciparum. Total 384 patients were 
screened in the Balaghat district, out of which 250 
were tested positive for malaria, 220 P. falciparum 
(of which only 105 enrolled), 25 P. vivax and 5 
showed mixed infection. The therapeutic efficacy 
outcome was determined for 77 patients as twenty 
eight patients did not complete the study. Over 
all therapeutic efficacy showed 100% adequate 
clinical and parasitological response and majority 
of parasites were cleared on day1 and day2.

Molecular markers of drug resistance genes (pfdhfr 
and pfdhps) were also analyzed. The mutant type 
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allele was found prevalent {single mutant (37%) 
pfdhfr allele (n108) and double mutant (45%) 
pfdhfr (R59n108)} and only 18% isolates were wild 
type pfdhfr allele. The wild type pfdhps allele 
was found 66%, single mutant pfdhps genotype 
S436g437K540A581A613 (23%) and double mutant 
pfdhps genotype S436g437e540A581A613 (11%). The 
study has shown the presence of the single (n108) 
mutation and double (R59n108) mutations in P. 
falciparum that confers low-level pyrimethamine 
resistance in the study area (Fig. 1&2).

Fig. 1: Distribution of dhfr Genotypes

Efficacy of intensive intervention measures on 
malaria control programme

Balaghat district

A study was undertaken to evaluate new 
intervention methods for developing appropriate 
model for malaria control in tribal forested areas 
of Balaghat district based on (i) two rounds of 
Alphacypermethrin for indoor residual spray and 
insecticide treated bednets; (ii) RDT for prompt 
diagnosis and treatment of P. falciparum cases 
with ACT and P.vivax with chloroquine.

Total 3260 fever cases were screened from Baihar 
and Birsa CHCs, of which 1374 were found positive 
for malaria (231 P. vivax, 1122 P. falciparum, 5 
P. malariae and 16 mixed). The Slide Positivity 
Rate (SPR), Slide Falciparum Rate (SFR) and P. 
falciparum percentage were 42.1, 34.9 and 83% 
respectively. All indices except P. vivax showed a 
decline as compared to previous year. The average 
spleen rate in children was 43.8% and average 
enlarged spleen was 1.99. The SPR was lowest 
in older children and adults (aged >14 yrs) and 
highest in young children between 1-4 year when 
compared with other age groups. SFR was highest 
in children between 1-4years compared with older 
children and adults.

The anopheline fauna of the villages consisted 
of 9 species, of which An. culicifacies was found 
throughout the year where as other species were 
seasonal. Average per man hour density of An. 
culicifacies was high (18.2) in August while highest 
density of An. fluviatilis was (1.8) in December. 
An. culicifacies represented sibling species C, D 
and E. while An. fluviatilis was represented by 
sibling species S. A total 2043 An. culicifacies 
specimen were assayed by ELISA for detection 
of Plasmodium Circumsporozoite Protein (CSP), 
7 were found positive for sporozoite (sporozoite 
rate 0.34%) 2 for Pf and 5 for Pv. Out of 159 
An. fluviatilis tested 1 was found positive for Pv 
(sporozoite rate 0.62%). 

dindori, district 

During the year a total of 1679 fever cases were 
screened and out of these, 98 were found positive 
for malaria (86 P. falciparum & 12 P. vivax,). The 

Fig. 2: Aminoacid alignment of Pfdhfr genotypes showing the mutation
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Slide Positivity Rate (SPR), Slide Falciparum Rate 
(SFR) and P. falciparum percentage were 5.8, 5.1 
and 88% respectively. All indices showed a sharp 
decline as compared to previous year. There was  
> 50% reduction in overall malaria and P. falciparum 
prevalance while 65% reduction in P. vivax. The 
SPR and SFR were lowest in older children and 
adults (aged >14 yrs) when compared with other age 
groups and the P. falciparum proportion was high in 
all age groups. The anopheline fauna of the village 
consisted of 13 species, of which An. culicifacies 
was found through out the year. Total 582 An. 
culicifacies specimen were assayed by ELISA for 
detection of Plasmodium Circumsporozoite Protein 
(CSP), 1 was found positive for P. falciparum. 

emergence of Plasmodium malariae 

A morphologically peculiar malaria parasite 
suspected to Plasmodium malariae was seen. 
The most remarkable morphological feature of 
the parasite in all the cases was the band shaped 
trophozoites and its identity was confirmed by 
nested PCR and DNA sequencing. This is first 
report of detection of P. malariae from Central 
India (Fig. 3). 

Fig. 3: Figure showing PCR amplification of P. malariae, P. 
falciparum and P. vivax.

Study on the evaluation of the biomarkers to 
assess malaria severity due to P. falciparum 
malaria

The centre evaluated the prognostic utility of IP-
10, VEGF, IL-1ra, sTNFR1, sTNFR2, sFas, Fas-L, 

sVEGFR1, sVEGFR2, sVEGFR3, MIF, tPAI-1, 
sICAM-1, sVCAM-1, Angipoietin -1 and 2, s100 
beta and Total human Tau in cerebral malaria 
patients in Central India. Healthy controls subject 
for steady state levels of the biomarkers were also 
included. 

Receiver operating characteristics plots determined 
that IL-1ra had 72 % sensitivity and 75% specificity 
to discriminate cerebral malaria survivors from 
nonsurvivors. IP-10 was most promising marker 
to assess therapeutic response in cerebral malaria 
survivors, mild malaria and non cerebral severe 
malaria patients. Secretory pfHRP-2 levels measured 
by plasma of the patients showed that sequestered 
parasitemia in cerebral malaria survivors and non 
survivors may not be significantly different but 6-7 
folds higher than peripheral parasitemia of mild 
malaria patients. 

Studies on viral diseases in central India

Grade II virology lab with BSL 2 practices and 
compliance was established as per WHO guidelines. 
At present diagnosis is given for 11 different viruses 
using serological and molecular methods such as 
antigen capture ELISA, antibody capture ELISA, 
PCR, RT-PCR and Real Time RT-PCR. More than 
3000 samples were tested for different viruses and 
more than 500 were found positive.

For influenza virus infection, total 1177 samples 
were tested. H1N1 09pdm, non H1N1 09pdm 
influenza A viruses, such as H1N1 seasonal and 
H3N2 Influenza A viruses and Influenza B virus 
were detected. Total 258 samples were positive out 
of 1177 for influenza viral RNA. Six samples were 
found positive for Influenza B virus both Victoria 
and Yamagata strains of Influenza B were detected. 
Two dengue outbreaks with high magnitude (37% 
and 59% positivity) were investigated and dengue 
virus serotype 1 was found to be causative agent. 
A total of 498 samples were tested for dengue 
including 2 outbreaks, and 127 (115 outbreak cases 
and 12 sporadic cases) were found positive. Dengue 
sero-typing on the samples collected showed all the 
four sero types of dengue are circulating in central 
India. 

The molecular characterization of chikungunya 
virus detected in 2011 from Jabalpur demonstrated 
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that virus circulating in this part of the country 
belongs to East Central South African genotype. 

Diagnosis for all four hepatitis viruses, i.e. HAV, 
HBV, HCV and HEV was done and total 1016 
samples were tested, out of which 204 were found 
positive. For hepatitis A, 150 samples were tested 
and 36 were found positive. The Phylogenetic 
analysis of Hepatitis A positive samples showed 
that the virus belonged to genotype IIIA. This is 
the first report of detection of this genotype from 
central India.

For hepatitis B, 454 samples were tested and 65 
were found positive. A total of 177 samples were 
tested for hepatitis C and 5 were detected positive.

Two outbreaks for hepatitis E were investigated 
in densely populated rural slum area of District 
Jabalpur, with 74.2% sero-positivity. A total of 235 
samples were tested for hepatitis E using molecular 
and/or serological tools out of which 98 samples 
were found positive. 

empower tribals against hiv/aids 

There is scanty information about awareness 
and knowledge of HIV/AIDS amongst the tribal 
population. Data on community based prevalence 
among them is also not widely available especially 
in tribal population. The study was undertaken 
to conduct baseline prevalence of HIV in the 
population. Sixteen villages from tribal dominant 
Kundam block of Jabalpur district were selected 
for the study. Census was done for the villages and 
eligible couples were noted. These couples were 
interviewed with structured questionnaire after 
taking informed consent. Samples were collected 
for HIV testing. HIV test was done by rapid test. 
Census revealed that males and females represented 
equally in the population. Of the eligible 2314 
couples 1178 and 300 individuals (could not 
interview their spouses) were interviewed. Out 
of interviewed population 36% had heard about 
HIV/AIDS. However the actual knowledge about 
transmission of HIV among these was very less. 
There were misconceptions also among the people 
who had heard about HIV/AIDS. Five percent of 
individuals thought that HIV spreads by sharing 
food, sleeping together and mosquito bites. Twenty 
percent of individuals gave history of migration up 

to 6 months for work. Total of 2004 individuals 
were tested for HIV by rapid test. None was found 
positive for HIV. The awareness and knowledge 
about HIV in the tribal population of Kundam was 
found very low and so was the prevalence of HIV. 
IEC activities must be carried out in the community 
to create awareness and maintain the low prevalence 
of HIV.

Prevalence of hypertension in relation to urinary 
excretion of sodium and serum creatinine and 
blood urea 

The prevalence of hypertension is increasing 
significantly in urban and rural India while tribal 
community based studies on hypertension are very 
few. Hence the present study was planned to study 
the hypertension in population aged 20 years and 
above among tribals of Mandla District of Madhya 
Pradesh with the objective to assess the prevalence 
and , to assess various risk factors of high blood 
pressure, to estimate the daily salt intake and its 
association with high blood pressure and to estimate 
the urinary sodium excretion and its association 
with high blood pressure. Cross sectional study was 
planned in 33 sampled villages of Mandla district. 
Among male the mean systolic blood pressure was 
130mm and diastolic 79 mm of Hg. In case of females 
it was129mm and 80mm of Hg respectively. The 
mean blood pressure levels tended to increase with 
age from 20 years in both male and female. About 
21.6% male and 24.9% female had hypertension 
(Systolic blood Pressure >140mmHg and Diastolic 
Blood Pressure >90mmHg). According to JNC-
VII criteria, the prevalence of stage II hypertension 
(SBP>160mmHg and/or DBP>100mmHg) was 
about 10.6% in female and 6.4% male respectively. 
The prevalence of hypertension (SBP>140mmHg) 
was 18.6% among individuals of 20-30 years of 
age group; however stage II hypertension was only 
1.8%. The prevalence of hypertension increases 
from 40 year and above age group. The overall 
prevalence of abdominal obesity (WC>102 cm) 
was only 0.9% among male, and 0.8% among 
female (WC-88Cm). The prevalence of overweight 
and obesity (BMI>25) was 4.2% and 3.4% among 
male and female respectively. More than 30.6% 
male and 1.3% female were smoker for >10 years. 
About 71% male and 76% female were consuming 
smokeless tobacco in the form of snuffing and 
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chewing. More than 60% male and 31% females 
are consuming alcohol regularly. The mean salt 
intake per day per person was 10.8g. Increase in 
salt intake and the prevalence of blood pressure 
were found to be positively related (Figure -4&5). 
Only 1.3% individuals were found with low urinary 
Iodine. About 6.3% individuals showed high value 
of urinary Sodium; only 1.9% samples showed high 
level of blood urea. About 9% male and 14.3% 
female showed high range of serum creatinine. 

Fig. 4: Average Salt intake Per day/gm and relation of Systolic 
Blood Pressure

Fig. 5: Average Salt intake Per day/gm and relation of Diastolic 
Blood Pressure

Mapping of hemglobinopathies in central india 
and its translational Potential

Sickle Cell disease and thalassaemia are inherited 
autosomal recessive blood disorders. These 
disorders are highly prevalent among Scheduled 
Tribes and Scheduled cast in the tribal predominant 
Madhya Pradesh. Prevalence of sickle cell disease 
was mapped by RMRCT and found to vary from 
5-30% and is spread in about 32 districts (Fig 6). 
RMRCT, Jabalpur is the only institute carrying out 
diagnosis of these diseases in MP. These diseases are 
not curable, proper medical care and management 

can result in reduced severity and complications. 
Based on these facts, the SCD patients of various 
age groups were registered and followed up at 
regular intervals at the RMRCT’s Sickle Cell Clinic 
functional at NSCB Medical College, Jabalpur. 
Due to proper clinical management and counseling 
the intensity and episodes of painful crisis has been 
significantly reduced among these patients. 

Fig. 6: Mapping of Hemoglobinopathies

Based on the recommendations and success of 
the initiatives of RMRCT, Jabalpur, Govt. of 
Madhya Pradesh has established Sickle Cell 
Clinics in 5 districts in Phase I. RMRCT provided 
technical support through training of clinicians 
and paramedical staff of MP state for screening 
of various hemoglobinopathies. These clinics 
were launched in 5 districts (Badwani, Mandsore, 
Mandla, Rewa and Shadol) on October 2, 2012. 

deseRt Medicine ReseaRch 
centRe, JodhPuR 
coMMunicaBle diseases    

dengue

Development and testing of ICMR-DMRC 
module of dengue control for Rajasthan

During reported period the surveillance of breeding 
of larval Aedes was undertaken in 14 district 
headquarters towns and 6 rural areas. The areas 
namely Jalore, Pali, Sirohi, Barter, Jaisalmer, 
Jodhpur, Jaipur, Alwar, Dausa, Sikar, Jhunjhunu, 
Bikaner, Churu and Ganganagar were surveyed 
taking representative samples from all the municipal 
wards of these towns. Rural areas worked out are 
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Bhinmal, Sojat city, Shivganj, Balotra, Pokaran 
and Balesar. Studies are ongoing in two districts of 
Ganganagar and Nagaur. In all, 10,568 houses were 
searched in which 61423 containers were examined 
for larvae of Aedes out of which only 1153 (1.87%) 
containers were positive. Total 4,028 mosquito 
larvae were reared into adults to examine presence 
of vertically transmitted virus and 967 Aedes larvae 
were found positive for presence of dengue antigen 
(24.0%). In each district surveyed, the presence 
of dengue virus at house hold level was intimated 
to district health authorities to eliminate the virus 
positive breeding foci using larvicide being used 
under national programme. 

Mapping of Risk of Dengue Hemorrhagic Fever 
(dhF) through dengue virus typing in Aedes 
mosquitoes 

The study was initiated with an aim to isolate and 
characterize dengue virus types existing in 32 
districts of Rajasthan for predicting the risk areas of 
DHF. A total of 12 districts (Jalore, Pali, Barmer, 
Sirohi, Jaisalmer, Bikaner, Churu, Ganganagar, 
Hanumangarh, Nagaur, Ajmer and Udaipur) were 
covered for the collection of mosquito immatures. 
Total 6275 houses were screened, of which 7.44% 
were found positive for the breeding of Aedes 
mosquitoes. Aedes larvae were collected from the 
containers found positive for breeding and brought 
to the laboratory for virus isolation studies. Of the 
total 38,199 containers surveyed, 552 containers 
were found positive. The key containers observed 
positive for Aedes breeding were cement tanks and 
clay pots. Out of 1053 larvae collected and reared 
into adult mosquitoes of which 329 (0.86%) were 
found positive for the presence of dengue virus. 
The percentage of houses positive for dengue virus 
ranged from 25.8% in Pali to 1.1% in Hanumangarh 
district, while virus positive containers ranged 
from 0.2% in Hanumangarh district to 3.9% in Pali 
district. The results were communicated to district 
health authorities for their implementation.

Efficacy trials of extracted latex of Calotropis 
procera for its public use as bio-larvicide against 
dengue vectors

Comparative efficacy of herbal extract prepared 
from the latex collected from different areas of 
arid region of Rajasthan against dengue vectors 
revealed no major difference in the efficacy. The 

efficacy of extracted latex was maximum in case 
of clean water, followed by biological water, 
industrial water, textile water and sewage water. 
Since dengue vectors breed only in clean water this 
herbal composition may be considered important 
for the control of dengue/DHF. The residual effect 
of the latex was found only up to 24 hours (100%), 
after 24 hrs it showed growth inhibitory effects. 

current status of susceptibility of Aedes aegypti 
and Anopheles stephensi against larvicides/
insecticides being used in national Programme 
in Rajasthan

The studies carried-out in 9 districts of Rajasthan 
state viz., Ajmer, Alwar, Barmer, Bikaner, Jaipur, 
Jaisalmer, Jodhpur, Pali and Udaipur, in urban 
localities, revealed that Aedes aegpti, a vector of 
dengue/DHF and chikunguniya, has developed 
resistance against temephos (Abate), a mosquito 
larvicide, in Alwar, Bikaner, and Udaipur districts 
and partial resistance in Jodhpur, Kota, Jaipur and 
Pali districts. The development of resistance in Ae. 
aegypti against temephos is first report from the 
country. 

MalaRia

Surveillance of pyrethroid resistance in 
Anopheles stephensi strains of Rajasthan and 
studies on genetic and biochemical mechanisms 
of pyrethroid resistance in An. stephensi

Studies conducted in three desert districts i.e. 
Barmer, Bikaner and Jaisalmer, on two important 
malaria vector species viz., Anopheles culicifacies 
and An. stephensi, against DDT, Malathion and 
synthetic pyrethroids, Permethrin and Cyfluthrin, 
revealed that in Barmer district, An. culicifacies 
exhibit resistant to DDT, but it was found 
susceptible to Malathion and Permethrin, however, 
in Jaisalmer district, against DDT it exhibited 
variable observations of being susceptible in some 
villages and partial and total resistant in other 
villages, and being susceptible to Malathion and 
Permethrin. An. stephensi in most of the study 
villages was found resistant to DDT, partial or 
total resistant to Malathion and susceptible to both 
synthetic pyrethroids, Permethrin and Cyfluthrin, 
however, in some villages the species was found 
susceptible to DDT.
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Development of molecular markers for the 
identification of Biological forms of Anopheles 
stephensi prevalent in arid areas of Rajasthan

An intermediate form of An. stephensi has been 
reported from the study area, besides the type and 
mysorensis bio-forms. The intermediate form has 
14-15 egg ridges of overlapped and notched type as 
found in type form. The egg size and total protein 
contents were found in the middle range of type and 
mysorensis forms. The intermediate form has been 
reported from both urban and rural localities, mostly 
breeding in overhead and cattle ground tanks.

Synergistic efficacies of some plant extracts 
with and without some insecticidal formulations 
against vectors of malaria and dengue in North- 
Western Rajasthan

Synergistic studies on larvae of Anopheles stephensi 
to the methanol extracts from yellow ripe fruits 
of Solanum xanthocarpum (SX)) and red fruits of 
Withania somnifera (WS) were carried out. The 
24h LC50 values as observed for An. stephensi, 
Aedes aegypti and Culex quinquefasciatus for S. 
xanthocarpum were 77.7, 121.6 & 142.8 while 
the corresponding values for W. somnifera were 
108.4, 135.1 & 1092.1 mg/l. Different synergistic 
binary pairs viz. WS:SX (1:1), WS:SX (1:2) & 
WS:SX (1:3) and SX:WS (1:1), SX:WS (1:2) & 
SX:WS (1:3) were prepared and it was observed 
that An. stephensi was very much susceptible to the 
binary mixture WS:SX (1:3) (24h LC50, 22.2 mg/l) 
as compared to the binary pair SX:WS (1:1) (24h 
LC50, 32.7 mg/l). Experiments carried out even 
with 1/2, 1/3, 1/4th of the LC50 values of these two 
plant extracts revealed that even at 1/4th of the LC50, 
synergistic effect was present. Based on the above 
results synergistic Factor (SF) and Co-toxicity 
Coefficient (CTC) were also determined.

Polymorphisms in duffy blood group genes of 
Plasmodium vivax malaria patients and control 
population

Under this ongoing study, a total of 23 confirmed 
P. vivax malaria cases were enrolled during this 
year and none of the cases belonged to scheduled 
tribe group. Among the malaria cases, percentage 
of population with Duffy phenotypes Fy(a+b+) was 
found to be 69.6 per cent. However, the percentage 

of population with Duffy phenotypes Fy(a+b-) and 
Fy(a-b+) were found to be 13.0 and 17.4 percent 
respectively. The frequencies of FYA and FYB 
alleles among the malaria patients were 48 and 52 
percent respectively. The results suggests that the 
Duffy phenotypes Fy(a+b+) was dominant in the 
malaria patients. 

Treatment seeking behaviour for malaria and 
its management in children

The study was carried out to assess the ability 
of mothers in rural areas to identify the fever in 
children less than five years of age, antimalarial 
drugs received by children and the treatment 
seeking behaviour for malaria and its management 
in command and non-command villages of Ramgarh 
PHC of Jaisalmer district. Study clearly indicates 
that children less than five years of age suffered 
more and malarial infection was endemic in the 
community. Statistically significant difference 
was noticed between the mothers’ perceptions, 
knowledge, diagnosis and clinical examinations. 
Majority of the mothers were using home remedy to 
treat their children whether sick with fever or sick 
without fever. As a result children were not getting 
appropriate treatment. Without great efforts to 
improve home care, it is unlikely that the morbidity 
and mortality due to malaria in young children will 
be reduced. Intervention was required for correct 
diagnosis and appropriate treatment of malaria in 
time at health facility. 

Japanese encephalitis

Mapping of mosquito breeding habitats 
and location of vertebrate hosts using space 
technology

This study was carried out for mapping of mosquito 
larval habitats, particularly Cx. tritaeniorhynchus 
and Cx. vishnui and location of vertebrate hosts 
(pigs) which play major role in transmission of 
Japanese encephalitis virus (JE) using Remote 
Sensing (RS) and Geographical Information 
System (GIS) technologies. JE prone areas 
were identified with the help of RS and GIS in 
conjugation with eco-entomological studies so that 
an early warning system of JE occurrence can be 
developed. Field visits were made to three villages 
viz., Jetana (Udaipur), Bichhiwara (Dungarpur) 
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and Shivpur (Banswara district) of Rajasthan state 
to collect immature stages of mosquitoes from 
different breeding habitats and adult specimens. 
Observations were made on types of vegetation, 
water bodies and location of vertebrate hosts. 
Data on geo-coordinates of selected study sites 
were recorded using GPS receiver. A total of 
181 adults & 207 immature stages of mosquitoes 
belonging to 14 species were sampled from cattle 
sheds and different breeding habitats respectively 
in order to determine presence of JE vectors. As 
many as 7 JE vectors viz., Cx. tritaeniorhynchus, 
Cx. bitaeniorhynchus, Cx. fuscocephala, Cx. 
quinquefasciatus Cx. pseudovishnui. An. subpictus 
and Ma. uniformis were collected. 

tuberculosis

study of rapid culture and direct drug sensitivity 
testing of M. tuberculosis to isoniazid and 
rifampicin using liquid culture media

Attempts were made to obtain results of direct 
drug sensitivity testing of M. tuberculosis from 
sputum samples in a short time span of seven days. 
Processed sputum was directly injected into culture 
vials with modified supplemented Middlebrook 7H9 
broth with rifampicin. The vial was then incubated 
at 37º C. Seventh day smear of contents of culture 
vials showed large clumps or micro colonies of acid 
fast bacilli in rifampicin resistant cases. Results of 
direct drug sensitivity using this technique were 
available for all smear-positive sputum samples 
in seven days and were comparable to results of 
proportion method as well as of line probe assay. 
This preliminary work showed possibility that 
results of direct rifampicin sensitivity testing of 
M. tuberculosis could be obtained from all smear 
positive sputum samples in seven days when 
modified supplemented Middlebrook 7H9 broth was 
used. About 5% samples showed contamination it is 
being tried to improve the method to reduce the rate 
of contamination. The method is not expensive and 
can be used by all laboratories using solid culture 
media for culture of M. tuberculosis. Method needs 
to be validated on a larger sample size. This work is 
of great relevance as one of the challenges faced by 
the tuberculosis control programmes in resource-
limited countries is lack of rapid techniques for 
detection of drug resistant tuberculosis. 

a case control study of opium addiction and 
recurrence of pulmonary tuberculosis

A case control study of opium addiction and 
recurrence of pulmonary tuberculosis was started to 
find out if opium addiction increases risk of default 
in DOTS and to find out if opium addiction increases 
risk of recurrence of pulmonary tuberculosis. 

non-coMMunicaBle diseases

Prevalence of diabetes mellitus and impaired 
glucose tolerance in the Raika and other 
communities with similar life style in Rajasthan

A total of 5042 households were covered from 135 
villages of Jodhpur, Barmer, Ajmer and Pali districts 
of Rajasthan and 1110 individuals were interviewed 
and examined. The data of 5042 households and 
10000 individuals (raika and non-raika) were 
entered in the computer and have been analyzed. The 
prevalence of diabetes in raika community (0.9%) 
is lower than non raika community (1.5%) while 
prevalence of impaired fasting blood glucose level 
(1.9%) and impaired glucose tolerance test (0.8%) 
in raika was higher than non raika community i.e. 
(1.1%) and (0.6%). A total of 20 (25.0%) known 
diabetics among 80 diagnosed diabetics in raika 
while 8 (30.8%) known diabetics in 26 diagnosed 
diabetics in non raika community.

nutrition

Nutrition Monitoring Survey on NNMB pattern 
in Jodhpur

NNMB surveys were initiated in 2012 in Pali district 
and 30 villages were selected from 9 Tehsils. The 
data has been collected from 320 household so far 
from sixteen villages. Analysis of 1414 individuals 
(315 HHs) revealed that main morbidities were, 
fever (21.5%), acute respiratory infection (43.7%), 
and diarrhoea (2.8 %). Discoloration of hair, a sign 
of PCM was observed to be high i.e. 15.5% which 
was significantly higher in males than females. 
Marasmus was observed only in females (0.2 
%). Angular stomatitis and glossitis were 3.4 and 
0.2%. Vitamin A deficiency i.e. Bitot spot, was 0.2 
percent. Dental caries (59.7%) and dental fluorosis 
(50.0%) were observed high in this area. Stunting 
(Height for age) was 58.4 percent in preschoolers 
and the severe stunting 37.0 %, which needs 
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attention. Wasting (Weight for Height) was 35.4 
percent in preschoolers with severe wasting 13.1 
percent. The distribution of adults according to 
BMI grades revealed that 54.8 percent had normal 
BMI (18.5-25.0), while 32.2 percent had chronic 
energy deficiency. 

Estimation of zinc deficiency, under nutrition 
and morbidities especially aRi, diarrhoea and 
Fever in school children

Till now, data has been collected from 210 schools 
for the children of 6 to 11 years in Jodhpur district. 
Preliminary analysis revealed that stunting (Height 
for age) was 18.6 % with the prevalence of severe 
stunting 3.8 %. Underweight (Weight for age) 
in school age children was observed 27.1 % and 
wasting 8.6%. Analysis of the serum zinc has been 
done for 196 school children. It was observed that 
63.8 % school children were normal and 36.2 % 
children were deficient in serum zinc i.e. serum Zn 
level was less than 0.65 mg/l. It was observed that 
serum zinc deficiency was more in early age group 
i.e. 50 % in 6 to 7 years age group than in advance 
years age group. Serum zinc deficiency was 36 % 
in boys whereas 36.6 % in girls. Percentage of 
school children suffering from Acute Respiratory 
infection, GIT (Diarrhea, stomach ache) and Fever 
were is 3.8, 7.1 and 1.9 % respectively. Analysis of 
153 school age children according to Hb estimation 
revealed that only 26.8 percent children were non 
anemic (Hb ≥ 11.5 g/dl) where as 52.9 % children 
belong to mild category (10-11.5 g/dl) and 20.3 % 
to moderate category (7-10 g/dl) of anemia. 

nutritional status along with morbidity and 
mortality of under five children – a follow up 
study of earlier infants up to 5 years

The analysis revealed that percentage of low birth 
weight babies was 16.3 %. Total 17.3 percent 
neonates received BCG. Predominant morbidities 
observed at the time of birth were viral fever 
(3.7%), stomach ache &, diarrhoea (0.3%). Prenatal 
mortality per thousand was found to be 10.0, 
neonatal mortality 13.3, post-neonatal 20.0 and 
infant mortality 43.3. Major causes of mortality 
reported were fever (viral), premature delivery, 
stop suckling, congenital abnormality by lateral 
cleft lip, hard palate-fever, stiffed body, convulsion, 
pneumonia, high fever, asthma, jaundice, diarrhoea, 
septicemia and lack of immunization. 

setting up of new unit of national nutritional 
Monitoring Bureau (nnMB)

National Nutrition Monitoring Bureau (NNMB) 
was established under the aegis of Indian Council 
of Medical Research in the year 1972, with the 
Central Reference Laboratory at the National 
Institute of Nutrition (NIN), Hyderabad and its 
ten units in the states of Kerela, Tamil Nadu, 
Karnataka, Andhra Pradesh, Maharashtra, Gujarat, 
Madhya Pradesh, Orissa, West Bengal and Uttar 
Pradesh. In 2012, NNMB was expanded to six 
more states namely Assam, Andaman & Nicobar 
Islands, Bihar, Rajasthan, Puducherry and New 
Delhi. The new unit in Rajasthan is hosted by the 
Centre and is working presently on “Assessment of 
Diet and Nutritional Status of Urban Population and 
Prevalence & Determinants of Hypertension and 
Diabetes among the Adults”. The NNMB work is 
spread over in 5 cities of Rajasthan, namely Jaipur, 
Jodhpur, Kota, Hanumangarh and Dholpur. The 
survey work in Jodhpur has been completed except 
estimation of blood sugar level and cholesterol 
which is in progress

Regional Medical ReseaRch 
centRe, PoRt BlaiR
lePtosPiRosis

Evaluation of immuno-chromatography test 
(ict) for the rapid diagnosis of leptospirosis

Efficacy of an immune-chromatography test 
developed by the Ministry of Public Health, Govt. 
of Thailand for rapid diagnosis of leptospirosis was 
undertaken. A total of 1,969 patients fulfilling the 
case definition for suspecting leptospirosis attended 
the PHCs/hospital during the period of study. As 
per the laboratory diagnostic algorithm followed, 
a total of 257 patients were diagnosed cases of 
leptospirosis. Thus the prevalence of leptospirosis 
(pretest probability) among the suspects was 
13.1%. 

Sensitivity and specificity of ICT during first week 
of illness: ICT was performed with the serum 
samples collected during the first week of illness of 
a random sample of 140 confirmed patients (those 
with MAT titre ≥ 1 in 160) and 411 negatives. Five 
µl of serum sample was used to do the test. ICT 
was positive in 62 of the 140 confirmed patients 
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and negative in 408 of the 411 non-leptospirosis 
cases giving a sensitivity of 44.3% and a specificity 
of 99.3%. The test was then performed with 10 µl 
on acute samples from 50 confirmed patients and 
50 non-leptospirosis cases, which resulted in an 
increase in the sensitivity to 88% and a decrease in 
specificity to 90% . 

Sensitivity and specificity during 2nd – 4th weeks of 
illness: ICT was done using 5 µl of serum samples 
collected during the 2nd – 4th weeks of illness of a 
random sample of 62 confirmed cases and 45 non-
leptospirosis cases. The test gave positive results for 
36 of the 62 confirmed patients and negative results 
in all non-leptospirosis cases. Thus the sensitivity 
of the test when done with 5 µl serum during 2nd – 
4th weeks of illness was 58.1% and specificity was 
100%. When the test was repeated in 26 confirmed 
cases and 25 non-leptospirosis cases with 10 µl 
serum, the sensitivity and specificity were 92.3% 
and 92% respectively.

Indices during the time of peak incidence: The test 
was evaluated on samples collected from patients 
during the peak incidence of leptospirosis. There 
were 70 samples from confirmed patients and 404 
non-leptospirosis cases for evaluating ICT using 5 
µl serum. The estimated sensitivity and specificity 
were 48.6% and 99.5% respectively. The test using 
10 µl serum was also evaluated with samples from 
70 confirmed patients and 75 non-leptospirosis 
cases. The sensitivity and specificity were 91.4% 
and 90.7%. 

Summary of indices of validity: ICT done with 5 µl 
serum had low sensitivity, compared to the test done 
with 10 µl serum. Even during the 2nd – 4th weeks 
of illness, the sensitivity was below 60%. The test 

done with 10 µl of serum, on the other hand, had 
much higher sensitivity. The sensitivity was just 
below 90% even on samples collected during the 
first week of illness. However, when there was 
about 10% decrease in specificity when the test 
was done with 10 µl of serum as compared to 5 µl 
of serum. The gain in sensitivity by increasing the 
quantity of serum used for the test from 5 µl to 10 
µl greatly outweighs the small loss in specificity. 

The test, when done with 10 µl serum had a good 
sensitivity of 88% even during the first week of 
illness. The specificity was always above 90%. 
Therefore, it can be concluded that the inherent 
accuracy of the test, when done with 10 µl serum 
is very good. On the other hand when the test was 
done with 5 µl serum, sensitivity was too low even 
during 2nd – 4th week for the test to be a useful 
diagnostic tool. The observed pretest probability 
was rather low at 13.1%. The test done at 10 µl 
serum had negative predictive value of 98%-99% 
indicating that the number of missed diagnoses 
would be very low. However, the PPV was only 
about 60%, which means that at this low pretest 
probability a significant proportion of the cases 
detected by the test would be false positive cases. 
Reducing the quantity of the serum to 5 µl would 
overcome the problem of low PPV at low pretest 
probabilities, but at the cost of reduced NPV and 
higher chances of missed diagnoses. Since it is 
important to avoid missed diagnoses, because the 
disease has the potential to turn fatal, a higher NPV 
would be desirable. Therefore performing the test 
using 10 µl serum would be a better option. The 
cost of falsely detected cases in terms of cost of 
therapy and social and psychological problems for 
the patient would be a price that needs to be paid for 

type of test Sensitivity 95% ci Specificity 95% ci
ict With 5 µl serum
 First week of illness 44.3 35.9, 52.9 99.3 97.9, 99.8
 2nd – 4thweeks of illness 58.1 44.8, 70.5 100.0 92.1, 100.0
 Peak incidence period 48.6 36.4, 60.8 99.5 98.2, 99.9
ict With 10 µl serum
 First week of illness 88.0 75.7, 95.5 90.0 78.2, 96.7
 2nd – 4thweeks of illness 92.3 74.9, 99.1 92.0 74.0, 99.0
 Peak incidence period 91.4 82.3, 96.8 90.7 81.7, 96.2

Summary of indices of validity of ICT
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avoiding missed diagnoses. However, this decision 
has to be made in the public health context of the 
region where the test would be adopted for routine 
diagnosis and surveillance.

The test can be performed at peripheral health 
care centers and is easy to perform and read. The 
test results can be obtained within 15 minutes. 
The reagent can be stored at ambient temperature 
hence does not required any cold storage facility. 
However, the intensity colour development was 
rather low. 

Development of DNA vaccine for leptospiral 
infection

Early diagnosis, specific treatment and prevention 
are very essential to reduce the disease burden in 
the community. In respect to protection strategy, 
few vaccines were prepared either from inactivated 
whole bacterial cells or sub-unit proteins elicit 
serovar specific immunity for short duration being 
used for vaccination of animals in some countries. 
However, the efficacies of none of these vaccines 
are not up to the acceptable level. Thus, there is 
a need for the development of a more effective 
vaccine that not only elicits immunity across the 
heterologous serovars but also induces long-lasting 
immunological memory for both humans and 
animals. Thus, an attempt was made to develop 
a novel consensus-based approach to vaccine 
development, employing a DNA vaccine approach 
that can provide more highly cross-reactive cellular 
and humoral immunity against Leptospires.

The in-vitro expression of these two plasmid 
constructs (DnaJ and LipL45) were confirmed 
by plasmid DNA transfection in mammalian 
cells and subsequent antibody probing by using 
western blot technique. Further, in-vivo expression 
in BLAB/C mice and hamster models reported 
that, the T cell mediated immune response (IFN- 
gamma) was found to be significant against the 
both DNA constructs encoding LipL45 and DnaJ in 
spleenocytes of BALB/C mice by using ELISPOT 
assay. The mRNAs of IFN- gamma, IL-12 
expression in spleenocytes of hamsters were found 
to be high when comparing to that of control animals 
against the DNA construct consist of LipL45 and it 
indicates Th1 response. The observation indicates 
that, the construct of LipL45 could elicit the T- cell 

mediated immune response. However, the Th1 
response against the DNA constructs encoding 
DnaJ was found to be low when comparing to the 
immune response against LipL45. Whereas, the 
Th2 response (Expression level of IL4 and IL10) 
against for the both construct was found to be low. 
The cell proliferation index (stimulation index, SI) 
was five times higher in LipL45 spleenocytes than 
control group animals.

A substantial in-vivo expression level was noticed 
in BALB/C mice and hamsters and it is evidenced 
that, these two types of plasmid constructs 
DnaJ and LipL45 could elicit immune response 
against leptospires. The protective studies needs 
to conducted to assess the usefulness of these 
constructs to be used as DNA vaccine.

Leptospiral biofilm- Its role in survival in the 
environment and pathogenesis

Earlier observations, showed that co-inoculation 
of leptospires along with the biofertilizer bacteria 
results in two types of phenomenon. First, certain 
biofertilizer bacteria such as Pseudomonas spp. 
inhibit the survival of leptospires. Second, certain 
biofertilizer bacterium such as Azospirullum spp. 
supports the survival of leptospires by producing 
biofilms and cell aggregates. It was also found 
that this function gives protection to leptospiral 
cells against - temperature (Leptospira viable up to 
45 ˚C) Chelating Agents, UV and helps in better 
absorption of leptospires in soil. In continuation 
attempts were made to demonstrate the ability of 
leptospires to form its own biofilm and analyze the 
protein profile.

Out of 12 serovars of serogroup and 5 environmental 
isolate tested, the biofilm forming tendency was 
observed in Leptospira interrogans serovar of 
serogroup Pyrogenes, the strains MT-10 and 
DF-9 at the air–liquid interface by in-vitro. The 
bactericidal concentration of Penicillin G for 
attached leptospiral cells (biofilm) and planktonic 
leptospiral cells were found to be 4.5 and  
3.5µg/ml respectively. The protein profile of 
the biofilm showed over expression of a protein 
approximately at 70 KDa in soluble phase and it 
was absent in the planktonic cells which indicates 
the up-regulation of certain protein during biofilm 
formation. 
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The biofilm formation with other bacteria enables 
them cope the environmental stress and facilitates 
prolonged survival. The information could facilitate 
in developing control strategies with particular 
reference to the agriculture workers, who are at 
higher risk of acquiring leptospiral infection

diaRRhoeal diseases

National Hospital Based Rotavirus Surveillance 
network for Pediatric inpatients & outpatients

Hospital based rotavirus surveillance identified 
fifteen G serotypes of rotavirus, based on the 
molecular characteristics of glycosylated outer 
capsid protein (VP7). Although G1 to G4 are the 
most predominant genotypes in humans, infection 
with a number of unusual genotypes such as G5, G8 
and G9 have been reported recently from various 
countries. Twenty one P genotypes are recognized 
on the basis of VP4 (protease- sensitive outer 
capsid protein), but the most common P genotypes 
infecting humans are corresponding to the P[8] and 
P[4]. Although the role of VP4 protein in protective 
immunity is not very well established, information 
on G and P typing is important for identifying 
unusual or new virus strains circulating in different 
populations. Several rotavirus vaccine studies 
have indicated the need for a polyvalent vaccine 
candidate encompassing the four epidemiologically 
important human rotavirus VP7 serotypes, G1-G4. 
The present study was initiated to identify the G 
and P types of group A rotaviruses to determine the 
strain diversity of rotaviruses prevalent in Andaman 
& Nicobar Islands. 

A total of 194 samples were collected and processed 
from patients attending/admitted in G. B. Pant and 
various private hospitals Port Blair in of age group 
0-60 months of which, 35 (18%) of the samples 
were found positive for group A rotaviruses by 
RT-PCR of VP6 gene. From BJR hospital, Car 
Nicobar, 7 samples were received from pediatric 
diarrhoea patients suspected of rotaviral infection, 
of which 5 samples were tested positive for GARV. 
Genotyping of these samples showed the prevalence 
of G1, G2 and G9 among G genotyping, and P[4] 
and P[8] among P genotyping. In this study the most 
frequent G/P genotype combinations detected were 
G1P[8] and G2P[4] followed by G9P[4]. Among 
these, 32 (80%) samples belong to G1P[8], 5 

(12.5%) samples belong to G2P[4], 2 (5%) samples 
were G9P[4] and 1 (2.5%) sample was untypable. 

studies on predominant bacterial groups of 
faecal microflora among the Nicobarese 

Antibiotic treatment is typically followed by a 
decrease in the diversity of the microbiota, but 
the community is resilient and resembles the 
pre-treatment state in a matter of days or weeks. 
Although most of the microbiota returns to pre-
treatment levels, some members do not and are lost 
from the community indefinitely. The present study 
was initiated to identify and quantify various faecal 
microflora among the cohorts viz. 1. population 
exposed to antibiotics; 2. population never been 
exposed to antibiotics, study the gut associated 
diseases pattern prevalent among these cohorts 
and understand the antibiotic resistance patterns of 
these faecal microbiome collected from population 
of different cohorts. 

Real-Time PCR analysis of 31 Nicobarese 
DNA samples showed that 15 individuals had 
high numbers of Enterococcus spp. All these 
individuals were from Cohort I (Population 
exposed to antibiotics). Further, 2 individuals from 
this cohort had Clostridium perfringens group as 
their predominant flora, whereas both these groups 
were comparatively low in Cohort II (Population 
never been exposed to antibiotics). Bacteroides-
Prevotella-Porphyromonas group was predominant 
in 14 individuals (Cohort I and Cohort II was found to 
be 8 & 6 respectively). The Bacteroides-Prevotella-
Porphyromonas group was uniformly present in all 
the 31 individuals. Next abundant groups include 
Bifidobacterium species, F. prausnitzii, Atopobium 
cluster, C. coccoides-E. rectale group and 
Veillonella species in a decreasing magnitude in all 
the 31 individuals. C. coccoides-E. rectale group 
was not detected in 10 individuals of the antibiotic 
exposed population. Helicobacter-Flexispira-
Wollinella group and Lactobacillus group were the 
least populated in all 31 individuals. Analysis of 
the antibiotic resistance gene pattern in the bacterial 
DNA of above individuals shows that, 30% had 
SUL gene, 13% had dhfrV, 10% had tetA, 8% had 
blaTEM & blaSHV, 5% had tetB and 3% had dhfrI 
genes. Only one individual expressed a maximum 
of 5 resistance genes and 20 individuals had none 
of the 7 studied resistance genes. Enterococcus 
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spp. and Clostridium perfringens group were 
predominant in population exposed to antibiotics 
as compared to the non-exposed population. 
Bacteroides-Prevotella-Porphyromonas group 
was more predominant in non-exposed population 
than the other population. Preliminary observation 
indicates that use of antibiotics has negative impact 
on the presence of C. coccoides-E. rectale group in 
the faecal samples. 

viRal hePatitis

Serological and molecular survey of hepatitis B 
among the nicobarese of car nicobar 10 years 
after inception of the Universal Hepatitis B 
vaccination

Mutant strains of HBV that escape vaccine induced 
antibody response of the host are known to occur, 
particularly in regions with high vaccine coverage. 
When universal vaccination is introduced in a 
community with high endemicity where widespread 
transmission of infection usually occurs, the chances 
of emergence of mutant strains could be high. The 
Nicobarese community of Car Nicobar faces such a 
situation. In view of this, it was considered important 
to study the existence of infection with mutant 
strains of HBV among the community both among 
persons who are vaccinated and have developed 
protective levels of antibody against non-mutant 
strains as well as among those are not vaccinated. 
This will give useful information on the potential 
impact of mutant strains on the effectiveness of the 
vaccination programme against hepatitis B among 
the community.The present study was initiated in 
Car Nicobar. 

Total of 726 persons including 211 persons belonging 
to the original cohorts who were administered three 
doses of hepatitis B vaccine and 515 persons who 
were not vaccinated were included in the study. 
Among the 726 study subjects 54 were positive 
for HBsAg. The prevalence of HBsAg among 
vaccinated persons belonging to the original cohort 
is lower than that among non-vaccinated persons 
(2.4% vs 9.5%) and the difference is statistically 
significant. The geometric mean titre of anti-HBs 
was 32.1 mlU/ml (117.7 for vaccinated and 18.9 
for non-vaccinated). Among the 211 vaccinated 
persons tested for anti-HBs antibodies, 182 (85.3%) 
had protective levels of antibodies. Among the 515 

non-vaccinated persons tested, 279 (54.2%) had 
protective levels of anti-HBs antibodies.

About 15% of the vaccinated persons lost their 
protective immunity by third year of vaccination 
and about 16% of them, which is about 2.4% of 
all vaccinated persons, became HBsAg positive. 
Although none of the vaccinated persons who have 
protective levels of anti-HBsAg antibodies, was 
found to be HBsAg positive, about 1.4% of those 
with anti-HBsAg antibodies as a result of natural 
infection, were found to be positive for HBsAg as 
well. These persons with co-existence of HBsAg 
as well as anti-HBsAg antibodies are likely to 
have re-infected with mutant strains of hepatitis 
B virus. While among the vaccinated persons 
with protective level of anti-HBsAg antibodies, 
5.6% were positive of HBV DNA, among those 
without protective levels of antibodies, 19.3% were 
positive for HBV DNA. There is a possibility that 
these 5.6% of those with protective antibodies, who 
is also positive for HBV DNA are infected with 
mutant strains that are not detected by ELISA for 
HBsAg. S-gene sequencing showed that about 16% 
of the HBV strains that infected non-vaccinated 
persons had mutations in S-gene. However, S-gene 
mutations were not detected in vaccinated persons. 
While mutation in the pre-core (PC) region and 
basal core promoter (BCP) regions was found in 
only one vaccinated person, such mutations were 
observed in about 19.5% of the non-vaccinated 
persons.

vectoR BoRne diseases 

hla class ii allele and cytokine gene 
polymorphism among the patients with chikv 
infection 

The exact nature of pathogenesis and complications 
in CHIKV infection is not clearly understood. 
Currently, there is no information on the host 
factors and its association with CHIKV infection 
and associated disease severity. Therefore, a 
preliminary study was undertaken to understand 
HLA association which could provide clues to 
understand the immune response and pathogenesis 
in chikungunya infection. 

Of the 310 subjects tested for the presence of anti-
CHIKV IgM antibody, 110 (35.4%) tested positive. 
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Twenty ELISA negative samples were screened for 
CHIKV by RT PCR, and eight were positive (40%). 
Symptoms among the 310 suspected cases were 
fever (97%), body ache (92%), headache (88%), 
chills (65%), nausea (60%), fatigue (56%) and 
conjunctival redness (52%). Among the confirmed 
patients, these were fever (96%), body ache (93%), 
headache (88%), nausea (65%), chills (62%), 
oedema (62%), conjunctival redness (61%) and 
fatigue (61%). Pain in big joints was reported by 
94% of all patients and 96% of confirmed patients 
whereas pain in small joints was reported by 85% 
of all patients and 87% of confirmed patients. 

The allele frequencies of IL-10, TNF-α, IFN-γ 
LT-α and MCP-1 gene polymorphism were 
not significantly different between patients and 
controls. The frequencies of DRB1 alleles were 
not significantly different between patients and 
controls. Significantly lower frequency of HLA-
DQB1*03:03 was observed in patients with 
CHIKV infection compared to control population. 
Amino acid analysis revealed significantly lower 
frequency of HLA-DQB1 genotypes homozygous 
for Glutamate at 86th position of peptide binding 
pocket 1 in CHIKV patients compared to healthy 
controls. 

assessment of the on-going Mda programme in 
andaman & nicobar islands: consumption and 
compliance – MDA 2012

Diurnally sub periodic form of Wuchereria 
bancrofti (DspWB), transmitted by Downsiomyia 
nivea is endemic only in a small pocket of seven 
islands viz., Nancowry group of islands of the 
Nicobar district. Eight rounds of MDA have been 
accomplished in these islands, since the inception 
of elimination programme in 2004. However, so far 
no data are available on the compliance achieved 
in large scale annual single dose mass treatment 
programmes aimed at elimination of LF. Such 
data are essential to initiate corrective steps in 
the on-going elimination programme, plan future 
elimination strategies and determine the required 
rounds of annual mass treatment to achieve the goal 
of elimination. In view of this, a cross sectional 
survey was undertaken to assess the pattern of 
DEC distribution and compliance achieved in the 
on-going LF elimination programme in A & N 
islands. 

In all 919 households with 2732 people were sampled 
from rural and urban areas of the three districts to 
collect the distribution and compliance data. DEC 
was successfully distributed to 91.4% (2496/2732) 
of the population (coverage/distribution rate). Total 
89.8% of these complied with the treatment; the 
remaining 10.2% did not comply, i.e. they received 
the drug but did not take it. The proportion of the 
population who had consumed the drug from the 
population sampled i.e. overall effective drug 
coverage was 82.1% (2242/2732). Distribution, 
compliance and effective drug coverage rates were 
much higher in Nicobar district. 

Overall among the people surveyed, 490 did not 
comply. The highest number of people who had 
not complied was high (n=206) in North & Middle 
Andaman, followed by South Andaman (n=193). 
It was the least in Nicobar district (n=91). Drug 
distributor not visited (37.4%) followed by fear of 
side reactions (24.1%) and others (22.2%) were the 
predominant reasons for non-compliance in MDA 
2012 among the population who had received 
the drug. Among the people (N=2242) who had 
received the drug in all the three districts, only 
86 (4.2%) had developed side reactions. Overall 
from the population surveyed (N=2732) from the 
three districts, 95.3% were aware of the MDA 
programme through drug distributor followed by 
14.8 % through radio. While other IEC sources viz. 
newspaper, poster, banners, hand bills, megaphone 
and others formed a minimal percentage (0.2%-
1.0%). 

Almost 95.3% of the respondents heard about 
MDA from the drug distributors. Although the 
drug coverage was observed to be 91.4% efforts are 
needed for scaling up the effective drug compliance. 
Since 95.3% of the respondents are aware of the 
MDA programme through drug distributors, the 
role of the drug distributors could be harnessed 
for educating the community at risk of acquiring 
filarial infection about the side reactions.

Bio-ecology of Aedes aegypti and Ae albopictus 
vector of dengue and chikungunya in Andaman 
& nicobar islands with special reference to its 
invasion into human habitation

Emergence and re-emergence of chikungunya and 
emergence of dengue infection in these islands 
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warrants generation of information, on the biology 
and behaviour of Ae. aegypti and Ae. albopictus. In 
view of this, there is a need to assess the status of 
vector(s), geographical distribution, developmental 
sites, seasonal abundance and bionomics of vector 
mosquito. The study is being carried out in South 
Andaman district. The District of South Andaman 
comprises of three tehsils viz., Port Blair, Ferrargunj 
and Little Andaman. 

Overall, from the three tehsils viz. Port Blair, 
Ferrargunj and Little Andaman of South Andaman 
District, 2422 households were inspected for Aedes 
breeding, of which 747 households were found to 
have water holding containers supporting Aedes 
breeding. From these 2422 households, 17314 water 
holding containers were searched. Of these water 
holding containers, 1021 containers were found to 
support breeding. In all a total of 4379 pupae were 
collected from the three tehsils of South Andaman 
district.

The Breteau index, was highest in Port Blair Tehsil 
(63.26%), while it was almost similar (35.0% and 
33.5%) in Ferrargunj and Little Andaman Tehsil 
respectively. The percentage of water holding 
containers (container index) infested with larvae 
or pupae was highest in Port Blair Tehsil (7.31%) 
followed by Little Andaman (6.9%) and Ferrargunj 
(4.6%) The percentage of houses infested with 
larvae or pupae was highest in Port Blair tehsil 
(39.5%), followed by Little Andaman (30.5%) 
and Ferrargunj (26.2%). Pupal index was maximal 
in Port Blair tehsil (251.6), followed by Little 
Andaman (198.6) and Ferrargunj (132.1) tehsils 
respectively.

Out of the 4379 pupae collected from the three 
tehsils, 3872 (88.4%) emerged. Total twenty eight 
species belonging to thirteen genera viz. Aedes, 
Culex, Anopheles, Armigeres, Toxorhynchites, 
Verralina, Uranotenia, Stegomyia, Lutzia, 
Tripteroides, Heizmania and Christopersiomyia 
were observed from the three tehsils of South 
Andaman district. Tehsil wise analysis indicates 
the preponderance of Ae. albopictus in Port Blair 
and Ferrargunj Tehsils vis a vis in relation to Ae. 
aegypti.

A wide array of 42 different types of man made, 
natural and artificial habitats were encountered. The 
study is under progress to understand breeding sites/
larval ecology and seasonal fluctuation/population 
dynamics in larval occurrences in four different 
ecological zones in South Andaman district.

seasonal pattern of aedes breeding in potential 
containers in car nicobar island

The arboviral infections, viz, dengue and 
chikungunya are prevalent in the Andaman group 
of islands. Frequent movement of people through 
ship and helicopter occurs throughout the year 
could facilitate the dissemination of the disease 
pathogens and also the vectors. During post-
tsunami developmental activities, in order to cater 
to the needs of the local tribal people, large plastic 
tanks (sintex) holding 500-1000 litres of water were 
provided. Presently, each household have at least 
2-3 such large plastic tanks and few of them remain 
unused. There were few hospital based reports of 
IgM ELISA positives for dengue/chikungunya in 
these villages. In view of this scenario, ten randomly 
selected clusters (neighbourhoods with 50 houses 
each) were surveyed for Aedes vectors, and each 
house premise was inspected for receptacles that 
may serve as potential breeding sites. This is the 
first attempt to determine the prevalence of the 
vectors of dengue/chikungunya virus in the villages 
of Car Nicobar Island, in view of the various post 
tsunami developmental activities. Four seasons 
were surveyed and the positivity for houses as 
well as containers was observed higher during the 
winter and post-monsoon periods (House index& 
Container index were 69.40 & 46.41 and 54.40 & 
39.49 respectively). Large plastic tanks (sintex) 
were observed to have the highest Breteau index 
values during all the four seasons. These were found 
to inhabit 4 mosquito species and among them 52% 
belonged to Ae. albopictus. The pupae /person 
index ranged from 0 to 0.2946. A community-
based approach should be aimed, that promotes 
interventions to prevent breeding of dengue/
chikungunya vectors, and should be targeted at 
multiple stakeholders within the communities. This 
approach is feasible and will be effective in these 
villages through the active participation of the local 
tribal council along with the village headmen.
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traditional Medicine

generation of traditional knowledge from tribal 
population on usage of medicinal plants and 
seaweeds for their medicinal values and assessing 
antimicrobial potentials of different indigenous 
medicinal plants/seaweeds/sponges

The indigenous tribal communities of the Andaman 
& Nicobar Islands are known to use various parts 
of the plants for several ailments. The present study 
was initiated in order to explore the eco-friendly 
relationship of the tribes with the surrounding 
environment and examine the diversity of medicinal 
plants, seaweeds and sponges around a biologically 
and socially sustainable traditional tribal community 
setting with reference to antimicrobial activity 
(against malaria, tuberculosis, diarrhoeal infections, 
fungal infections and other febrile illnesses). 

Total 22 sponges were collected from North Bay, 
Wandoor, Pongibalu and Havelock. From these 22 
sponges, 84 associated bacteria were isolated, from 
which 15 secondary bacterial metabolites were 
tested and two were found to be effective against 
Staphylococcus aureus, Pseudomonas aeruginosa 
and Klebsiella pneumonia. Out of the 22 sponges 
collected, crude extracts from 16 sponges were 

tested of which nine showed inhibitory effect on the 
panel bacteria tested. Copies of the CBDRs have 
been provided to Tribal Council and respective 
traditional knowledge providers. 

Seven seaweeds were collected and the crude 
extracts from these seaweeds were tested for anti-
microbial activity. Three extract showed inhibitory 
effect against the bacterial strains used in the study. 
Extracts from 19 plants being used by the Karen 
tribes and 11 plants by the Nicobarese were studied 
for their anti- bacterial potentialities. Among these 
7 and 8 plant extracts respectively were effective 
against the panel of bacteria tested respectively. 
Extracts from 16 plants being studied for anti-
fungal activity and five plants were observed to be 
effective against the panel of fungal strains tested 
respectively.Total of 10 plant extracts, 3 sponge 
extracts and 2 seaweed extracts were assessed for 
anti-leptospiral activity against strain Pomona, 
serovar Pomona in the serogroup Pomona of the 
species L. interrogans and 6 plant extracts were 
observed to inhibit the leptospiral growth. From 
seven crude extracts 14 bioactive compounds were 
identified through GC-MS analysis based on SI and 
RSI values. 
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During the period under report, the National 
Institute of Epidemiology (NIE) at 
Chennai and the National Institute of 

Medical Statistics (NIMS) at New Delhi provided 
statistical assistance to various ICMR Institutes. 
Health systems research (HSR) and social and 
behavioural research (SBR) were intensified by 
starting new projects and with the completion of 
previous projects. Various new agreements and 
letters of intent were signed with different national 
and international organizations. 

NATIONAL INSTITUTE OF 
EPIDEMIOLOGY, CHENNAI
ICMR School of Public Health 

In 2001, the National Institute of Epidemiology 
(NIE) initiated the two-year field epidemiology 
training programme (FETP) leading to the award of 
Master of Applied Epidemiology (MAE) degree and 
introduced Master in Public Health (MPH - Health 
Services Development and Research) in 2008. 
In 2010, NIE integrated these two programmes 
into a single competency based Master of Public 
Health (MPH - Epidemiology for Health Systems) 
programme with a focus on applied epidemiology 
and health systems. Nearly 125+ graduates of 
MAE and MPH form a workforce of well-trained 
epidemiologists available in 21 Indian States. NIE 
also has initiated a one year Post-Graduate Diploma 
in HIV epidemiology and one year on-line Post-
Graduate Diploma in bioethics.

National sentinel surveillance for bacterial 
meningitis 

The pentavalent vaccine (DPT-Hep B-Hib) 
was introduced in the universal immunization 
programme (UIP) in Tamil Nadu and Kerala in 
2011. The vaccine is slated to be introduced in 

the UIP in other Indian States soon. An ongoing 
surveillance network is critical to facilitate data 
flow and monitor the changing trends in meningitis 
following introduction of the pentavalent vaccine. 
In this context, as a coordinating institute, NIE is 
responsible for training, implementation, monitoring 
and supervision of national hospital based bacterial 
meningitis sentinel surveillance programme in 
6 Indian States. With funding support from the 
Ministry of Health and Family Welfare, the project 
will be expanded to cover other Indian States in a 
phased manner. 

National hospital based rotavirus surveillance 
network study 

In India, an estimated 100,000 children die each year 
because of rotavirus gastroenteritis. A multicentric 
surveillance network was established in India in 
2005 under ICMR and CDC, Atlanta collaboration. 
To build on the success of this network, it is 
being expanded as recommended by the National 
Technical Advisory Group on immunizations. 
The goal will be to set up at least one surveillance 
site in every Indian State/ Union Territory. The 
primary objectives of the surveillance include (i) 
examine long term trends and pattern of diarrhoea 
attributable to rotavirus among children <5 yr of 
age seen at in-patient facilities, and (ii) determine 
the age, seasonal distribution and outcomes of 
rotavirus-associated disease. 

Efficacy of uniform multi-drug therapy (U-MDT) 
for leprosy

NIE coordinated WHO-TDR supported multi-
centric trial to assess the efficacy of six-month 
multi-drug therapy (MDT) regimen currently 
recommended for multi-bacillary (MB) patients 
as uniform MDT for all types of leprosy patients. 

Supporting Facilities
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The study enrolled 3396 patients during 2003-
2008. Of these, 38% were MB and 4% had grade 
2 disability. Of the 3096 who completed treatment, 
skin lesions were inactive in 42% of PB and in 
10% of MB patients (P<0.001). At the end of five 
years of follow up, lesions were inactive in 89% 
of PB patients and 77% of MB patients (P<0.001). 
Totally 1031 adverse events were reported and 
50% were reported from MB group. They included 
16% migrations and 7% deaths were reported in the 
MB group. In the PB group, migrations were 26% 
and deaths 4.4%. In the MB group, 13 and 15% 
developed new lesions and neuritis, respectively, 
and 18% had type I and 5% had type II reactions. 
In the PB group, the adverse events reported 
were 3.5% new lesions, 6.6% neuritis, 8% type I 
reaction, and 1.5% type II reaction. Six patients 
(MB=4, PB=2) had clinically confirmed relapse 
that occurred between the first and third year of 
follow up. The relapse rate among MB patients 
was 0.076 per 100 PY and among PB patients was 
0.023 per 100 PY. The observed low relapse in the 
interim analysis indicates that U-MDT treatment is 
efficacious in improving the clinical status of skin 
lesions of both types of leprosy. 

Coverage and quality of post partum/ postnatal 
care (PPPC) services in Krishnagiri district, 
Tamil Nadu: A baseline assessment 

While antenatal and intrapartum care services are 
well distributed and delivered (PPPC) across Tamil 
Nadu, the weakest link in the continuum of care 
is post partum/postnatal care. The objective of 
this baseline survey was to estimate the coverage 
and quality of PPPC services provided to recently 
confined women in Krishnagiri district, the findings 
of which could help in developing a strengthened 
comprehensive package PPPC services for delivery 
in Tamil Nadu. The findings of the survey revealed 
that only 35 and 17% of recently confined women 
(8-12 weeks) received the recommended number 
of PPPC visits as per Government of Tamil Nadu 
(5 visits) and Government of India ( 6-7 visits) 
guidelines for home based maternal and newborn 
care, respectively. Only 37 % of recently confined 
women (8-12 weeks) received all the recommended 
home based maternal and newborn care services. 
Factors associated with low coverage and quality 
of services included low awareness among village 
health nurses (VHNs), accredited social health 

activists (ASHAs) regarding number of PPPC 
visits and types of services to be provided during 
PPPC visits, inadequate access to mothers on 
account of difficult to reach areas, non availability 
of recommended number of VHNs / ASHAs and 
poor monitoring and supervision of VHNs/ ASHAs 
and documentation of activities.

Temperature monitoring of the vaccine cold 
chain to assess the level of freezing in Indian 
States

NIE recently completed a study to estimate the 
level of freezing at various levels (state, regional 
and district vaccine stores and peripheral health 
facilities) of the cold chain in 10 Indian States. The 
findings of the study indicated that the exposure 
to higher temperatures (>8oC) was frequent at all 
the levels of vaccine cold chain while freezing was 
frequent at the peripheral health facilities (primary 
health centres/community health centres) as well as 
during the transport of the vaccines. There is a need 
to identify the reasons for sub-optimal temperatures 
at the State and regional vaccine stores and conduct 
refresher training for the cold chain handlers 
emphasizing periodic de-frosting of ice-lined 
refrigerator (ILR), conditioning of ice packs, and 
packaging of vaccines during the transportation. 

Causes of referrals among referred out maternal 
clients of comprehensive emergency obstetric 
and neonatal care (CEmONC) centres and its 
outcomes: A cross-sectional study, Tamil Nadu 

CEmONC centres were introduced in Tamil Nadu 
in 2005. Referral out from these centres, which was 
against the purpose of establishing such centres, 
showed an increasing trend since 2008. A cross-
sectional study was conducted among all referred 
out maternal clients of 80 CEmONC centres during 
July 2011 to September 2011 to know the causes 
of referral in and out and their outcomes to offer 
remedial recommendations. A total of 876 (55%) 
referred out maternal clients from 28 districts in 
Tamil Nadu were contacted. Non-availability of a 
specialist was the main reason for referral out of 
651 (74%) clients. Pregnancy induced hypertension 
was the clinical cause for referral out of 131 (15%). 
Most of the clients (97%) incurred out-of-pocket 
expenditure due to referral out. Caesarean was 
conducted among 369 (42%) referred clients. It 
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was recommended to fill up the vacant positions 
of specialists and strengthening the supervisory 
mechanisms for optimal functioning of the 
CEmONC centres.

Health services utilization, health awareness 
among adolescents and public sector health 
services delivery for adolescents in urban and 
tribal rural areas in a Dehradun, Uttarakhand

There have been various interventions to make 
health services youth friendly notably the adolescent 
reproductive and sexual health (ARSH) programme 
under the National Rural Health Mission (NRHM). 
A cross-sectional study was conducted among 
adolescents 10-19 years old in rural tribal Chakrata 
block of Dehradun district (n=715) and urban 
Dehradun city (n=748) to estimate utilization 
of available health care services by adolescents 
for any morbidity and anaemia prophylaxis, 
awareness regarding various health issues, source 
of information and perceived health education 
needs. There was utilization of public health 
facilities by nearly half of the adolescents but there 
was low coverage of anaemia examination and iron 
folic acid (IFA) prophylaxis. Overall awareness 
regarding anaemia and contraception was lower in 
the rural as compared to urban adolescents. Further 
strengthening of the government health facilities 
was recommended to make it more adolescent 
friendly to increase the utilization. Strengthening 
the laboratory facilities for anaemia detection and 
adequate availability of IFA tablets is important 
for implementation of the anaemia prophylaxis 
programme. 

It seems generally accepted that targeted 
interventions in India have been successful in raising 
condom use between female sex workers (FSW) 
and their clients, with the new challenges being low 
condom use with intimate partners of sex workers 
and sex work becoming more hidden and potentially 
more risky. Data from clients of FSW have been 
underutilised to analyse the risk environments of 
both partners. The 2009 Integrated Biological and 
Behavioural Assessment (IBBA) survey sampled 
clients of FSWs at hotspots in Andhra Pradesh, 
Maharashtra and Tamil Nadu (n=5040). The risk 
profiles of clients in terms of sexual networking and 
condom use were compared across usual pick-up 
place (public place/brothel/home/phone-based or 

via agents). Clients of brothel-based sex workers, 
who were the least educated, reported the fewest 
number and categories of partners and the least anal 
sex, but they reported lowest condom use levels 
(41%). The reported condom use levels were 67 
and 59% respectively for hidden sex workers who 
solicited from home via phone or agents. Consistent 
condom use with all sex workers varied widely by 
State: 65% in Andhra Pradesh 36% in Maharashtra 
and 29% in Tamil Nadu. Exposure to intervention 
messages on sexually transmitted infections was 
lowest among men frequenting brothels, while 70% 
of men soliciting these less visible sex workers had 
been reached. Intervention exposure had significant 
impact on consistent condom use, including among 
clients of home-based sex workers in Andhra 
Pradesh [average treatment effect on treated (ATT) 
21%; P=0.001] and among men soliciting other 
more hidden FSW (ATT 21%; P=0.001). In Tamil 
Nadu no impact could be demonstrated.

Impact of chikungunya outbreaks on health 
related quality of life (HRQoL) in Chennai, south 
India

Chikungunya virus (CHIKV) infection affects large 
populations and leads to prolonged and debilitating 
pain affecting HRQoL. The impact of CHIKV was 
assessed on HRQoL of clinical CHIKV (C-CHIKV) 
patients in a suburban locality of Chennai, south 
India; 403 of 425 adult C-CHIKV cases identified 
during an outbreak were followed-up. On the basis 
of a reassessment of their current clinical status 
through self-reporting, they were categorized as 
‘clinically recovered’ (n = 308) or ‘not recovered’ 
(n = 95). In the absence of baseline information on 
HRQoL, a comparison group of healthy controls 
recruited by frequency matching for age and sex 
from the neighbourhood (n = 308) was included. 
A comparative cross-sectional study of these three 
groups was conducted and HRQoL score using SF-
36 questionnaire was estimated. As compared to 
controls, 20 and five-fold reductions was observed 
in HRQoL scores for C-CHIKV patients ‘not 
recovered’ and ‘recovered’, respectively. Younger 
age, male, absence of rashes, affliction of less than 
five types of joints and two weeks of joint swelling 
were significantly associated with recovery. 
HRQoL scores improved with time among those 
‘clinically recovered’.
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Persistent arthralgia among chikungunya patients 
and associated factors in Chennai, south India

A cohort study was conducted among the 
chikungunya patients identified during an outbreak 
in a suburb of Chennai to estimate incidence of 
persistent arthralgia and identify associated risk 
factors. At the baseline, all 403 case patients had 
joint pain. Approximately 40% suffered joint pain 
for up to one month and 7% beyond one year. The 
most commonly affected joints were knee (96%), 
wrist (80%) and ankle (77%). The overall incidence 
of persistent arthralgia was 80%. High grade fever, 
involvement of four or more types of joints and 
joint swelling were significantly associated with 
persistent arthralgia. 

NATIONAL INSTITUTE OF 
MEDICAL STATISTICS,  
NEW DELHI
Completed studies 

The Institute has been collaborating with NACO’s 
HIV sentinel surveillance (HSS) and acting as 
the nodal Institute for modelling, estimation and 
projection. The latest round of HIV estimations 
have been undertaken with an overarching aim of 
generating HIV estimates for India and its States, 
using updated information from HSS 2010-11, 
Census 2011 and other recent global evidences, 
through a process that adopts high standards of 
scientific analysis and methodological rigour. The 
specific objectives of HIV estimations 2012 were (i) 
to generate estimates of a number of people living 
with HIV, HIV prevalence, incidence, mortality 
and programme needs (for the years 2010 & 
2011 and back calculate comparable estimates for 
previous years), (ii) to improve the understanding 
of epidemic patterns in different States through a 
critical analysis of key HIV estimates and highlight 
key areas for programmatic attention, and (iii) to 
build regional and State level pools of expertise 
in HIV/AIDS epidemic analysis and modelling 
through involvement of multi-disciplinary teams 
from programme units and institutions.

To gather more evidences on the application of 
snowball sampling approach as a cost effective 
methodology for estimation of maternal deaths, 
the Institute replicated the technique in two States, 
namely, Odisha and Rajasthan during the period 

under report. It was taken up as a study under the 
Task Force in statistics at ICMR. The specific 
objectives of the study were (i) to replicate the 
snowball sampling technique in capturing maternal 
deaths in the study population (ii) to estimate the 
maternal mortality ratio in two States, Odisha and 
Rajasthan (iii) to study the medical as well as socio-
cultural causes of maternal deaths in the study States. 
The indirect or non-obstetric (viral hepatitis, TB, 
suicide, road accident and heart diseases) causes 
of maternal deaths were about 33% in Odisha and 
27% in Rajasthan. It was concluded that about 30% 
of non-obstetric maternal deaths could be averted. 
In addition, intervention for the prevention of post-
partum haemorrhage may be planned. It was also 
felt that the importance of safe institutional delivery 
may be advocated to women in rural population to 
avoid such happenings at the last stage. 

Ongoing studies

The Clinical Trials Registry – India (CTRI),launched 
on July 20, 2007, is a web based system (www.ctri.
nic.in) for registering clinical trials in India and its 
neighbouring countries which are not having their 
own registry, and is functioning at this National 
Institute of Medical Statistics.

It enhances awareness and accountability of all the 
participants of the clinical trials and also for public 
access, and promotes training, assistance and 
advocacy for clinical trials by creating a database 
and modules of study for various aspects of clinical 
trials and its registration. Since its launch, more 
than 3600 trials have been registered, and details 
of these trials are freely viewable in the public 
domain. 

The Institute collaborated with the National JALMA 
Institute of Leprosy and Other Microbial Diseases, 
Agra, in the conduct of the national sample survey 
for the assessment of disease burden of leprosy 
particularly for the designing and development of 
State and national estimates of leprosy. The study 
was the first national survey on leprosy in India 
commissioned on the recommendation of Petition 
Committee of the Parliament by the Union Ministry 
of Health & Family Welfare, New Delhi. A study on 
prevention of HIV/ sexually transmitted infections 
(STIs) among married women in urban India is 
being conducted. The study seeks to develop and 
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evaluate a culturally appropriate, health facility-
based intervention to promote primary prevention 
of HIV and other sexually transmitted infections 
among married women, age 18-40 years, living 
in an economically marginal community in 
Mumbai, India. Another comparative study is 
being conducted to determine the status of maternal 
health care in rural and urbanized villages of Delhi 
and identify socio-economic factors associated 
with maternal health care status. The Institute is 
also working on the following projects: Extent 
of integration of Indian System of Medicine & 
Homoeopathy (AYUSH) in National Rural Health 
Mission (NRHM); Acceptance level, knowledge, 
attitude and practice on Indian system of medicine 
in North-east areas. 

On the request of the National Vector Born Disease 
Control Programme, ICMR institutes including 
NIMS and National Institute of Malaria Research 
(NIMR) are studying the intervention coverage of 
national malaria control programme in the selected 
areas of phase-II States of India. It also tries to 
provide estimates of household level key indicators 
related to the programme coverage i.e. household 
owning and using bed nets/LLINs etc, provide 
estimates of individual level indicators related to the 
programme coverage such as source of treatment of 
fever, early test and treatment of malaria, etc. and 
conduct end line household malaria survey in the 
selected high endemic areas of five States, namely 
Andhra Pradesh, Chhattisgarh, Jharkhand, Madhya 
Pradesh and Odisha during the malaria transmission 
season in the year 2013. 

Another study aims to assess the inequity in the 
access and utilization of different RCH services and 
investigate the degree to which the RCH utilization 
is influenced by the contexts within which the 
people live and other explanatory variables and 
the superiority of multi-level modelling approach 
over the standard logistic regression for the current 
situation.

INTERNATIONAL HEALTH 
DIVISION
The International Health Division (IHD) in the 
ICMR coordinates international collaboration 
in biomedical research between India and other 
countries as well as with national and international 

agencies. The specific agreements signed by the 
ICMR with international organizations/ institutions 
include those with INSERM in France, German 
Federal Ministry of Education and Research (BMBF) 
and Helmholtz Association (HGF) in Germany, 
National Institutes of Health(NIH)/Centers for 
Disease Control (CDC) in USA, Canadian Institutes 
of Health Research (CIHR) in Canada, University 
of Sydney and George Institute for International 
Health in Australia, Medical Research Council 
(MRC) UK, London School of Hygiene and 
Tropical Medicine (LSHTM) in UK, Karolinska 
Institute (KI) in Sweden, Academy of Finland 
(AF), etc. These Memoranda of Understanding 
(MoU) and Joint Statements have been signed for 
the exchange of scientific information; exchange of 
scientists/technicians; joint execution of scientific 
projects and organization of joint scientific 
meetings, seminars, workshops and symposia in 
identified areas of cooperation.

During the year, Joint Working Group/Joint 
Steering Committee meetings under various MoUs 
and joint statements were: Indo-US 1st JSC meeting 
on diabetes research through teleconference on 
July 18, 2012, meeting of working sub-group 
on medical research under Indo-Russian joint 
committee on S&T on October 11, 2012 at ICMR, 
Indo-US 2nd joint steering committee meeting on 
diabetes research held on February 6, 2013 at IIC, 
New Delhi, Indo-US joint working group meeting 
on HIV/AIDS held on February 8-9, 2013 at IIC, 
New Delhi.

Various international workshops were held under 
bilateral or multilateral arrangements such as 
Indo-Russian workshop on November 21, 2012 
in New Delhi, Indo-US Workshop on “Innovative 
and Affordable Technologies for Prevention and 
Management of Diabetes” during February 4-6, 
2013 at New Delhi, Indo-US Grantsmanship 
workshop on HIV/AIDS during February 6-7, 
2013 in New Delhi, Indo-US workshop on “Cancer 
Match“ during February 12-13, 2013 at Pune, 
Indo-German workshop on Regenerative Medicine 
during February 14-16, 2013 at ILBS, New Delhi, 
Indo-UK workshop on Health Policy Forum 
organized by Ministry of Health & Family Welfare 
during February 21-22, 2013 at AIIMS, New Delhi 
(for discussion on MoU between DHR and NICE), 
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ICMR-LSHTM, London workshop on Pathogen 
Diversity ‘Exploiting Pathogen Genetics for New 
Control Strategies’ held at ICGEB, New Delhi 
during March 6-7, 2013.

New Memoranda of Understanding (MoU) and 
Letters of Intent

The MoUs signed during this period include Indo-
US Joint Statement on Diabetes Research signed 
on June 12, 2012 in USA and MoU between 
ICMR- Academy of Finland on November 2, 2012 
at New Delhi. An addendum to GACD funding and 
collaboration agreement was signed by ICMR on 
Nov 20, 2012 at New Delhi.Various steps were 
initiated to get GOI clearances for various MoUs 
including MoU between ICMR – University of 
Sydney and George Institute, Australia (renewal), 
Indo-US MoU on Maternal & Child Health and 
Human Development (renewal), Indo-US MoU 
on Environmental Occupational Health (renewal), 
ICMR-International AIDS Vaccine Initiative, USA, 
MoU between Department of Health Research 
(DHR) and National Institute for Health and Care 
Excellence (NICE), UK. Proposed MoUs with 
Government of Saskatchewan, Canada; Bill and 
Melinda Gates Foundation (BMGF), USA; German 
Research Foundation (DFG), Germany; National 
Health and Medical Research Council (NHMRC), 
Australia; International Consortium of Anti-Virals 
(ICAV) Canada and Drugs for Neglected Diseases 
initiative (DNDi) are under negotiation. In addition 
to these meetings, the IHD has also represented 
ICMR in various joint S&T committee meetings 
with countries like USA, Myanmar, Austria, Russia, 
Botswana, Mexico, ASEAN, Switzerland, EU, 
Germany, Norway, South Korea, Sweden, IBSA 
(India-Brazil-SouthAfrica), etc. organized by the 
Ministry of Science and Technology, Government 
of India. The IHD supports and coordinates the 
international travel of Indian scientists engaged in 
approved bilateral collaborative research projects 
under various MoUs and joint statements with 
other countries. A total of 85 exchange visits of  
scientists/officials to and from India were 
arranged under various international collaborative 
programmes/projects.

The research projects involving foreign assistance 
and/or collaboration in biomedical/health research 
are submitted by the Indian investigators to ICMR 

for approval of Government of India through 
Health Ministry’s Screening Committee (HMSC). 
The International Health Division of ICMR acts 
as the Secretariat for HMSC. During the year 
2012-13, four meetings of Health Ministry’s 
Screening Committee were organized wherein 128 
projects were considered; of which, 99 projects 
were approved for international collaboration / 
assistance with agencies from USA, Germany, 
France, Canada, Australia, UK, WHO, European 
Union and several other foundations and foreign 
universities. The Division also organized visits by 
various visitors to ICMR from foreign countries/
agencies. The ICMR International Fellowship 
Programme for Indian biomedical scientists aims 
to augment capacity strengthening of institutions 
involved in basic, applied, epidemiological and 
clinical sciences through exposure of Indian 
researchers to the latest international advancements 
in knowledge, to understand the disease and find 
strategies for their prevention and cure. The ICMR 
International Fellowships have been awarded 
to six Senior and twelve Young Indian scientists 
during the year 2012-13. Enhancement of ICMR 
International Fellowships for Senior and Young 
Indian Bio-Medical Scientists has been approved.

The mission of the virtual Indo-German Science 
Centre for Infectious Diseases (IG-SCID), 
established at ICMR is to coordinate joint research 
in identified areas of infectious diseases and to 
initiate proactive scientific cooperation with equal 
participation of Indian and German scientists. The 
Council has taken up a project entitled, “Managing 
the Indo-German (ICMR-HGF) Science Centre 
for Infectious Diseases”. Under this programme, 
four collaborative projects have been approved and 
funded. 

LIbRARY & INFORMATION 
SERVICES
The subscription for the e-journals Lancet, 
Science, Nature and NEJM for all ICMR Library & 
Information Centres has been continued in consortia 
mode. Subscription for full text electronic data base 
ProQuest Health & Medical Complete including 
ProQuest Medical Library (covers about 3000+ 
journals) has been renewed from one more year for 
five ICMR institutes including ICMR Hqrs.
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biological control of mosquitoes/vectors, mental 
health needs assessment scale for HIV patients and 
software for monitoring cancer trends.

Thirty indigenous affordable technologies for 
public health are targeted to be ready by 2014. The 
first indigenously developed Japanese encephalitis 
vaccine (JENVAC) under Public Private Partnership 
is in the final stage of testing and will be launched 
during the year. The indigenous virus strain was 
isolated and characterized by the ICMR’s National 
Institute of Virology at Pune and the strains were 
transferred to Bharat Biotech for further vaccine 
development. Some of the technologies have been 
transferred to companies for commercialization. 

INTELLECTUAL PROPERTY 
RIGHTS
A total of 14 patents were filed during fiscal year 
2012-2013 with the Indian Patent Office. Of these, 
9 were from intramural institutes and rest from 
extramural. During this period one patent from 
intramural institute was granted (Table). 

Commercialization of ICMR technologies

New technology identified and transferred to 
industry includes monoclonal antibody for detection 
of Chlamydia trachomatis (NIOP, New Delhi). The 
technology has been transferred to M/s Accurex 
Biomedical Pvt. Ltd., Mumbai. Preparation and 
validation of sample kit will be completed by 
December 2013. Various other technologies 
which are in the process of commercialization 
include fertility assessment kit (NIRRH, Mumbai), 
RDB kit (NIIH, Mumbai), redesigned cycle 
rickshaw (ROHC [E], Kolkata). The prototypes 
are ready; validation, efficacy studies and training 
and awareness programme at different centers 
are ongoing. The validation process of the AV 
Magnivisualizer (ICPO, New Delhi) has been 
successfully completed at various centres with 
good quality of prototypes manufactured by the 
company.

Some of the agreements/MoUs, NDAs, MTAs, 
licensing agreements, co-development agreements 
were executed for further collaboration. The IPR 
Unit examined the terms and conditions before 
execution of the agreements/MoUs. These include : 

The subscription has been renewed for JCCC@
ICMR (J-Gate Custom Content for Consortia) 
which provides access to about 5193 open access 
journals in biomedical sciences and provides a 
resources sharing plat from form for the ICMR 
consortia members. Through JCCC a user can 
request for articles from journals subscribed by 
other libraries in the consortia.

The subscription to J-Gate has also been renewed 
for one year which  has access about 15,737 full 
text journals. This provides a discovery solution 
for all the journals subscribed by the library. 

TRANSLATIONAL RESEARCH 
PROGRAMME OF ICMR
Translational research is an important area of 
Department of Health Research (DHR). To start 
with the programme was initiated as an intramural 
programme of ICMR. The concept of translational 
research at ICMR has received a greater impetus, 
especially since December, 2008 when formal 
structure was established to identify leads that 
could be translated into products, processes and 
technologies for improving the health care delivery 
services. Twenty seven Translational Research 
Cells at each of the ICMR’s Institutes/Centres and 
a Translational Research Unit (TRU) at ICMR 
headquarters, alongwith the IPR unit facilitate 
in carrying forward these technologies for their 
implementation into the health care system/clinical 
practice. 

Seventy five top priority programmes/technologies 
have been identified which are now in different phases 
of development and evaluation. These technologies 
are on development of: (i) diagnostic assays/ 
reagents/ devices for diabetes mellitus, cervical 
cancer, thalassemia, osteoporosis; (ii)vaccines for 
hepatitis E, cholera and Japanese encephalitis (iii) 
infectious diseases like tuberculosis, leptospirosis, 
hepatitis E, rotavirus diarrhea, food borne 
pathogens, cholera, dengue, Japanese encephalitis, 
Chlamydia infections, kalazar, malaria, filaria and 
lung fluke infection (iv) assays for bioavailability 
of iron, vitamin A estimation. Other technologies 
under development are cooling garment to prevent 
and manage heat effects, ergonomically designed 
rickshaw, test for determination of viability of 
sperms, molecules, metabolites/organisms for 
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S.No. TITLE OF PATENT APPLICATION 
NO/ PATENT NO.

FILING DATE/ 
DATE OF 
GRANT

Construction of amperometric biosensors for determination of 
glycated haemoglobin (hba1c) in whole blood utilizing fructosyal 
aminoacid oxidase nano material and conducting polymer 
composite film.

1453/DEL/2012 11-05-2012

Isolation and characterization of molecules (PM-2) from 
cinnamon and describing its antiglycating potential

1452/DEL/2012 11-05-2012

Dynamic, calibrated fixed dentofacial corrector to treat class II 
malocclusions

Design Application 
no.- 246852

30-07-2012

Development of microbicide using combination of mannan, the 
HIV entry inhibitor for human mannose Receptor (HMR), and 
TAK-79 and amd-3100, the HIV entry inhibitors for CD4 co-
receptor, for prevention of sexual Transmission of HIV

2360/DEL/2012 31-7-2012

A process for the preparation of an eco-friendly dehairing 
protease enzyme from bacillus sp. for leather processing

2654/DEL/2012 27.8.2012

Water re-circulated garment for auxiliary body cooling for 
protection against high heat exposure

2746/DEL/2012 05-09-2012

A herbal formulation for treatment of typhoid fever and 
preparation thereof

2775/DEL/2012 06-09-2012

A new plant derived insecticide for mosquito control 2854/DEL/2012 12.9.2012

Nano composites based on visible light TiO2 and poly methyl 
methacrlate (PMMA) denture base material for effective 
antimicrobial and self cleansing activity

3163/DEL/2012 10.10.2012

Development of recombinant vaccine by cloning of GAG, ENV 
and polRT genes of HIV IC in semliki forest virus vector

33411/DEL/2012 06.11.2012

Novel immunogenic antigens of Shigella 3543/DEL/2012 19.11.2012

Multiplex real time PCR testing kit for the simultaneous 
detection of hepatitis virus

622/DEL/2013 05.03.2013

A process for the production of cyclosporin-A 699/DEL/2013 12.03.2013

Aedes albopictus breeding preventor- albo tyag Design application 
no.252592

21.03.2013

Biocidal composition and the preparation thereof Patent no.255023 15/01/2013

Table: List of patents filed/granted during 2012-2013
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licensing agreement between BCIL, NIOP (ICMR) 
and Accurex Biomedical Private Limited, Mumbai; 
MoU between IMGENIX India Pvt Ltd. and ICMR; 
NDA between ICMR and Dr. Rajesh Kumar Ganjhu; 
MoU between Dr. Zahra Hussaini and ICMR 
for the multi-centric task force study to validate 
the effectiveness of “C-Kit” for early detection 
of oral cancer. Some agreements/ MoUs were 
examined before execution which includes MoU 
between ICMR and Talwar Research Foundation 
for recombinant anti-hCG vaccine; MoU between 
ICMR and Cupid Ltd. for R&D and development 
of female condoms; MoA between NIRRH (ICMR) 
and ISSL for the method of isolation of VSELs; 
NDA between Piramal Healthcare ltd and NIRRH, 
Mumbai for sharing the patented 3D scaffold 
technology.

IP Policy of ICMR was revised by modifying 
the clause of maintenance of patents and the 
amended policy was placed on ICMR website. 
As per the new revised Policy the renewal of all 
patents filed in India and abroad will be reviewed 
at the end of 10 years. Patents, which have already 
been commercialized will be maintained for the 
entire period of 20 years. The revised policy will 
help reduce the extra expenditure done on the 
patented technology that does not have commercial 
potential. The standard common protocol (SOP) 
for introduction of public health pesticides/bio-
larvicides in the national control programmes and 
common protocol for uniform evaluation of public 
health pesticides/bio-larvicides for use in vector 
control was also revised. The IPR Unit continued 
its training of women scientists under the Women 
Scientists’ scheme of TIFAC/DST. 

HUMAN RESOURCE 
DEVELOPMENT
Junior Research Fellowship

During the period under report, the Council  
conducted 12th national level examination for 
selecting JRFs to augment biomedical research 
in the country. Every year 150 JRFs (i.e. 120 for 
life sciences and 30 for social sciences including 
biostatistics) are selected for doing Ph. D. in 
biomedical sciences in different institutions. 
The examination was conducted at 8 centers 

(Chandigarh, Chennai, Delhi, Guwahati, Kolkata, 
Mumbai, Hyderabad and Varanasi). 

Financial assistance to MD/MS/DM/MCH thesis 
in priority areas of Biomedical Research (50 per 
year)

Financial assistance is provided to MD/MS/DM/
MCH students (50/year) who are in the 2nd year 
of MD/MS course. The selection committee 
recommended financial assistance to a total of 442 
MD/MS/DM/MCH thesis out of 1374 proposals 
received so far. Of the 314 protocols, 76 protocols/
candidates were awarded financial assistance 
during reporting period.

MD, Ph. D. Programme (25 slots/year)

Under this programme selected medical graduates 
are provided financial assistance for 4 to 5 years. 
The eligible candidates were selected through 
national level examination. Programme is ongoing 
at three universities (Chhatrapati Sahu Ji Maharaj 
Medical University, Lucknow, NIMHANS, 
Bangalore & Sri Ramachandra Medical College, 
Chennai). During 2012-2013 out of the 15 allotted 
slots, 12 were selected. So far, 47 candidates have 
joined the MD/PhD programme. Three candidates 
have submitted their thesis.

International conference/training/workshops to 
non ICMR scientist support scheme

One of the major mandates of the Council is  
capacity building of biomedical scientists of the 
country by providing financial assistance for 
participating in International Conference/Training 
programmes/ Workshops etc. Of the total 1754 
applications, 501 applicants were selected for 
international conference/training/workshops etc 
during 2012-2013. 

Post doctoral fellowship programme (50 per 
year)

To identify and support young Ph.Ds for the 
conduct of research in ICMR Institutes working for 
priority areas of health research, nine candidates 
were selected. The ICMR institutes which showed 
their interest were NIN, Hyderabad-7, NICED, 
Kolkata-5, NIRRH, Mumbai-5, , NIOP, New 
Delhi-5, NIRT,Chennai-4, RMRC, Belgaum-2, 
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NJILOMD, Agra-2, NIMR, New Delhi-2, 
NIIH, Mumbai-1, DMRC, Jodhpur-1, RMRC, 
Bhubaneswar-1, NIE, Chennai-1, RMRIMS, 
Patna-1, ICPO, Noida-1, NIV, Pune-1, others-8 
(not received from ICMR Institutes) (Figure). This 
programme is ongoing at ICMR institutes and so 
far 48 candidates have joined, 26 PDFs have been 
completed during the 2 years duration. A total of 22 
PDFs are ongoing.

Post doctoral fellowship applications received 

ICMR AWARDS 
A total of 220 applications received for ICMR 
Awards for the year 2009-10 were processed for 
evaluation. The process for awards and prizes for 
applications for the year 2011-2012 has already 
been started.

Short term visiting fellowship (50 per year)

The objective of the award of the short term visiting 
fellowship programme is to provide opportunity to 
a scientist employed in a medical college, research 
institute, university, etc. and actually engaged in 
research in the field of biomedical sciences to learn 
advanced research techniques/methods in use in 
other institutes in India. The tenure is three months. 

Grant-in-aid for organising seminars/symposia/
workshops

To update knowledge transfer from laboratory 
to land at national and international level in the 
concerned area, conferences/CME programmes/ 
workshops, etc. scheme is ongoing and of thel 813 
applications, 457 applicants were approved during 
2012-2013.

HEALTH SYSTEMS RESEARCH 
The Health Systems Research (HSR) division is 
engaged in fostering health systems research in 

the country through supporting ad-hoc research 
projects in various issues of HSR, developing and 
implementing multi-centric Task Force projects on 
issues of national importance and improving the 
research capabilities of faculty and staff working 
in medical colleges and universities through 
conducting regional workshops on research 
methodology.

Ad-hoc projects

Public-private and NGO partnership for improving 
RCH services 

Projects on public-private partnership (PPP) were 
initiated in Karnataka and Tamil Nadu States. 
These projects examined the impact of PPP in 
improving maternal and child health services. Also, 
these identified the key elements that contribute to 
the success of PPP models. The study funded at 
CMC, Vellore has demonstrated the effectiveness 
of PPP in reducing under five mortality and 
morbidity. The study from Karnataka has revealed 
the positive effect of PPP model on health care 
seeking behavior and health expenditure related 
child health. 

Health insurance for population living in rural 
areas and urban slums 

 Health insurance is one of the important issues of 
health financing to achieve universal healthcare. A 
study from Maharashtra demonstrated the effect 
of a community-based health insurance scheme 
on improving access and utilization of health 
services. Two studies evaluated State-sponsored 
insurance schemes in Delhi and Himachal Pradesh. 
Another study among rural-urban migrants of Delhi 
gathered information related to health insurance, 
particularly the willingness-to-pay and out-of-
pocket expenditure. A similar study is in progress 
in rural and urban areas of Karnataka. This type 
of information is essential for developing new 
insurance schemes for these people. 

Strengthening research capacity and effective 
knowledge utilization 

Various issues related to research capacity of 
government and non-government organizations 
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are addressed by these projects. Issues such as 
research capacity of medical colleges, feasibility 
of providing health research training to non-
government agencies, etc. have been covered. A 
study from Chennai has developed the usage of 
geographic information system (GIS) in public 
health practice. Exploratory models of post partum 
mental health problems have been developed in one 
study. A study from western Ghats has documented 
tribal knowledge on medicinal plants. Another 
study from Kerala has developed models to prevent 
chikungunya. 

Reduction of gap in the health system manpower 
& service delivery 

 A Study from Odisha is evaluating the functioning 
of Janani Suraksha Yojana. The expectations and 

performance of ASHA workers under NRHM are 
being critically examined in five States including 
some north-eastern States. Another study explored 
the institutional perspective of public healthcare 
system in some cities. 

Reducing gender discrimination & improving 
adolescent health 

Various health problems of adolescents and services 
of government health system are being studied to 
tackle those problems. Studies from Chandigarh 
addressed the impact of mentoring relationship on 
adolescents, and lifestyle interventions to improve 
salutogenic potentials among adolescent students. 
Another study from Pune intended to focus on 
physically-challenged adolescents. 

Map showing location of ad-hoc projects funded by HSR Division in India
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Multicentric Task Force Projects

Currently, two multi-centric national Task Force 
projects are progressing under HSR Division. 
The access and delivery of healthcare services 
among rural-urban migrants are being studied 
in the context of livelihood insecurity and 
vulnerability due to migrant status. The studies, 
which are operating in 13 cities, intended to 
develop an intervention to improve the health 
access to migrants of low socio-economic 
groups. Formative research has been completed 
and the interventions are being developed and 
implemented in these cities. 

SOCIAL & bEHAVIOURAL 
RESEARCH UNIT
During the year, 8 projects were completed and 22 
new projects were initiated in the priority areas of 

delivery and utilisation of services, reproductive 
health, gender issues, stigma related diseases and 
lifestyle related diseases. 

A rapid appraisal of total sanitation campaign 
in the selected districts of Madhya Pradesh 

The total sanitation campaign (TSC) of the 
Rajiv Gandhi National Drinking Water Mission 
(RGNDWM) was launched to cover all households 
with water and sanitation facilities and promote 
hygienic behaviour for overall improvement of 
health of the rural population. The study was 
conducted in four districts of Madhya Pradesh. The 
study population was mainly of rural background 
with majority of them belonging to BPL category. 
Most people used public hand pumps for drinking 
and using water but took resort to far off rivers 
and wells when main source got defunct. Though 
100 percent households had access to individual, 

Map showing location of National Task Force projects of HSR Division on migrants’ health care (red dots are major/metro cities and 
green dots are smaller cities in India)
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community or shared toilets, only around 81.56 
percent were using it as toilet. Lack of resources 
combined with neglect by the Sarpanch/ Panchayat 
members emerged as the single most largest 
combination factor reported to be responsible for 
not constructing an individual household latrine. 

Perception of hypertensive patients about 
disease and pattern of utilisation of services in 
Kamshet area of Maharashtra 

The main objective of the study was to determine 
the socio-economic characteristics of hypertensive 
patients in Kamshet area. A total of  311 hypertensive 
patients were recruited from outpatient clinics in 
Kamshet for the survey. 26 in depth interviews 
were conducted to get detailed insight into their 
views regarding their illness. Information about 
health providers approach towards management 
of hypertension was collected. The study showed 
that patients perceived hypertension as a chronic 
illness and that they have very less control over 
their illness. Adherence to medication was not 
associated with perception of illness and adopting 
healthy lifestyle habits. Patients take their 
medication regularly because of fear of reappearing 
the sign and symptoms of the hypertension.  
The study showed a gap in the patient’s knowledge 
and awareness about hypertension which leads 
to failure in understanding the role of lifestyle 
modification on the prognosis of hypertension and 
highlighted a need to train healthcare providers 
in delivering health education for behavioural 
modification among patients with chronic 
conditions like hypertension.

Utilisation of emergency contraception pill 
among rural and urban women in Rajasthan: A 
study of psychosocial determinants 

This study was aimed to assess the level of knowledge 
of the women about emergency contraceptive pill 
(ECP) vis-a-vis other contraceptives and to know its 
utilisation pattern among rural and urban women of 
Rajasthan. A total of 978 married and 228 unmarried 
women were interviewed for the study.Almost all 
the unmarried woman respondents were aware of 
some FP method; however, about 15% were aware 
of all FP methods. Around 87% were aware of ECP 

which is almost double of the proportion of married 
respondents’ knowledge. For almost all respondents 
(96%), TV was the primary source of information 
about ECP, for more than half of the respondents 
(58%), friends were the source of information. About 
half of the respondents were aware of use of ECP 
within a time limit of 72 hours. Half of the respondents 
were aware of probable side effects of ECP. 

Assessment of inculcation of health promoting 
lifestyle by medical colleges among students 

The main objective of the study was to study whether 
medical colleges inculcate health promoting lifestyle 
among medical students during their stay in medical 
colleges and to study the prevalence of health 
promoting lifestyle among medical students. The 
study was carried out among 3250 students drawn 
from one Government Medical College and four 
Private Medical Colleges selected out of 41 medical 
colleges in Karnataka. It was observed that number 
of smokers among medical students had increased by 
2.7 times, students consuming alcohol had increased 
2.1 times and students abusing drugs had increased 
by 2.4 times. Students doing regular physical activity 
had decreased by 1.7 times. The study revealed 
that a combination of stress of studies, exhaustive 
teaching schedules, quality/lack of choices in hostel 
food and misbelieves all encouraged misadventures 
in absence of an organized acculturation process 
for promoting healthy lifestyles leading to an 
atmosphere that drags the medical students into a 
health risking lifestyles. 

Development of computer assisted self assessment 
tool on sexual behaviour among adults 

The main objective of this study was to develop a 
web based risk assessment tool for self assessment 
of sexual behaviour in adults in Indian context 
and to pilot the developed tool on selected sample 
of adults in Kerala to assess its reliability and 
replicability in different homogenous sectors of 
adults. The total sample size was 16600 adults in 
the age group of 18 to 50 years who had their living 
base in the municipality of Kottayam or in the 
cities of Thiruvanathapuram and Ernakulum. The 
tool could be used as a scientific adjuvant to bring 
critical advances in sexual health interventions 
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globally. This being the first of its kind developed 
with wider applications, in brief time, there are 
potential opportunities to do further advances of 
this tool to make it support in wider areas of sexual 
health. An auto report generation with specific 
guidance on rectifications on sexuality related 
issues was available at the end of test. The software 
has been found to be providing confidentiality and 
anonymity for the users. 

Influence of perception of parenting style 
on adjustment, stress, sexual behaviour and 
substance abuse of adolescents of different  
socio-economic and geographic conditions 

The study was undertaken in rural and urban 
Coimbatore district of Tamil Nadu and studied 
200 male adolescents of different socio-economic 
conditions from each area. There was no significant 
difference in the perception of parenting style by 
the adolescents from urban/rural and different 

socio-economic strata. However, among the 
various dimensions of adjustment, adolescents 
from upper middle class had antisocial and anger 
control problems compared with lower middle 
and poor counterparts. Urban adolescents showed 
high level of antisocial behaviour compared to 
rural adolescents. Among the various dimensions 
of stress, upper middle class adolescents and 
urban adolescents were more stressed in school 
performance and school attendance. Upper middle 
class adolescents showed more favourable attitude 
towards alcohol consumption and smoking 
behaviour and drinking behaviour compared to their 
poor counterparts and the urban adolescents were 
found to be high in drinking behaviour compared 
to the rural adolescents. There was no difference 
in adolescents’ sex risk behaviour among different 
socio-economic strata as well as between urban and 
rural adolescents.
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During the year the ICMR continued 
to bring out both periodical and non-
periodical publications and intensified 

its activities for dissemination of scientific 
contributions, achievements and activities of 
ICMR to various target groups. The Indian Journal 
of Medical Research with highest ever impact 
factor among Indian biomedical journals entered 
centenary year of its uninterrupted publication 
during the year.

PERIODICALS 
Indian Journals of Medical Research

The Indian Journal of Medical Research (IJMR), a 
monthly biomedical journal with an uninterrupted 
publication history of 99 years, continued to 
publish quality original research articles in the area 
of biomedical research as well as review articles 
on topics of contemporary biomedical interest 
in addition to Editorials, Commentaries and 
Research Correspondence and Letters to the Editor. 
Perspective, View points, Special reports and 
Student IJMR were also published occasionally. 

The full text IJMR is also available in the medIND, 
the online full-text database of Indian biomedical 
Journals developed by the ICMR-NIC Centre for 
Biomedical Information. 

The IJMR gained new height and achieved highest 
ever impact factor among Indian biomedical journals 
(2.061 for 2012). The visibility and popularity 
among readers was increased worldwide as was 
evident from increasing number of submissions and 
reviewers from various countries across the globe.

Since July 2012 the IJMR entered in the year long 
IJMR Centenary Celebrations as the first issue of 
the IJMR was brought out in July 1913. During 

this year long centenary celebrations several new 
initiatives were taken. The IJMR was published 
with a new cover page from July 2012 bearing a 
special centenary logo. A new section on “Clinical 
Images” was started from July 2012 to mark the 
beginning of the IJMR Centenary year celebrations. 
In addition, a Centenary Special review article on 
an India-centric topic contributed by an eminent 
expert in the area was published in each issue. 
During this year, each issue also carried a “Most 
Cited Article” published during the past 50 years as 
also an “IJMR Classic”.

A Special Section on “TB Diagnostics” was 
brought out in May 2012 and five review articles 
and eight original research articles covering various 
areas were published. Dr. Pavan Sharma was the 
guest editors of this special section. A supplement 
on “Integrated Behavioural & Biological 
Assessment (IBBA) Survey Studies” was brought 
out in October 2012 with Dr. R. S. Paranjape as 
guest editor. In this supplement eight original 
research articles were published. 

Annual Report

The ICMR brought out both English and Hindi 
versions of Annual Report (2011-12) and Annual 
Report of the Department of Health Research. 
These reports can be accessed on the ICMR website 
www.icmr.nic.in as well as on the website of DHR 
(www.dhr.gov.in) respectably.

HINDI PUBLICATIONS

ICMR Patrika 

The publication of ICMR Patrika, a monthly 
in-house periodical in Hindi was continued. 
The articles published on various health topics 
included Hypertension, Pneumonia, Hepatitis, 

Publications and Information
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Cardiovascular Health in women and children, 
Environment and Health, etc. The articles on 
activities and achievements of ICMR’s institutes 
like National Institute of Malaria Research, New 
Delhi; National Institute of Nutrition, Hyderabad; 
Microbial Containment Complex at National 
Institute of Virology, Pune; Regional Medical 
Research Centre, Port Blair were also published.

The Patrika has been made available in Pdf format on 
the ICMR website for wider outreach.

NON PERIODICALS
Following non periodical publications were also 
brought out during the year under report:

Hindi version of Citations and certificates of ICMR 
Awardees for the years 2009 & 2010.

Reprinted • Phal and Apne Ahar ko Janen, 2000 
copies each with the Foreword of the Secretary, 
DHR & DG, ICMR in September, 2012.

Prepared an article in Hindi on • “Swasthya 
Anusandhan Vibhag : Jana Svasthya ke Hit 
mein Nirantar Karyarat” which appeared on 
the website of PIB, New Delhi on 13th August, 
2013. 

ICMR Network (in English and Hindi) • 
providing information on significant activities 
and achievements of all ICMR Institutes was 
brought out in May 2012.

Regulatory Requirements for Drug • 
Development & Clinical Research was brought 
out in January 2013.

Book titled ‘My world of Preventive Medicine’ • 
by Former ICMR Director Dr. C. G. Pandit, 
was digitized and put up at ICMR website in 
June 2013.

MONOGRAPHS ON INDIAN 
MEDICINAL PLANTS
Review Monographs on Indian Medicinal 
Plants: 

The programme aims at consolidation of Indian 
research contributions (published information) 
at the various National laboratories/institutions 

across the country in the area of medicinal plants 
and present the compiled information in series on 
Reviews on Indian Medicinal Plants which serve 
as comprehensive, informative & reliable source of 
information providing information on new leads, 
thus helping in systematic and planned evaluation 
of Medicinal plants, including drug design, basic 
and applied research

During the year three Volumes 11-13 (with botanical 
names F-K) covering monographs on about 1100 
medicinal plants species carrying multidisciplinary 
information were technically reviewed, finalized 
and are now under print. 

Each Monograph includes regional names of the 
medicinal plant, its sanskrit synonyms as well as 
the Ayurvedic description (wherever available), 
ethnobotanical studies, apart from the habitat and 
the parts used, properties and uses on one hand, 
and the details of botanical, pharmacognostical, 
chemical, pharmacological and clinical data on 
the other, backed by complete references and 
bibliography on each aspect of the information 
cited, besides the colour photographs of important 
medicinal plants.

Work on other volumes is in progress.
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Quality Standards of Indian Medicinal Plants: 

The programme aims at development of Quality 
Standards of important Indian medicinal plants 
and preparation of monographs thereof. These 
publications are useful for developing plant 
drugs of adequate quality, safety and efficacy of 
wider acceptance. Translate practically generated 
knowledge into direct utility for Indian Drug 
Industry engaged in production of plant based drugs 
and for the Pharmacopoeial Commisions in India & 
abroad for developing official quality standards on 
plant based drugs. The programme is in progress 
at various national laboratories/Institutions in the 
country.

The monographs are on the pattern of WHO 
guidelines and focus on the diagnostic features 
and phytochemical studies, including markers 
besides having information on Pharmacological, 
clinical, toxicological aspects along with dosage, 
adulterants/substitutes etc. 

The Quality standards on 35 medicinal plants 
were developed, monographs prepared, finalized, 
technically reviewed and published as Vol. 10 
as part of series on Quality Standards on Indian 
Medicinal Plants. Earlier 9 volumes have been 
brought out containing quality standards of a total 
of 309 plants. Monographs on another 35 plants are 
being finalized for 11th volume.

Generation of Phytochemical Markers and 
Development of a Repository: 

The programme aims at generation of Phytochemical 
Reference Standards (PRS), for some frequently 
used Indian medicinal plants. Under this programme 
simple procedures of isolation of PRS have been 
optimized by making appropriate modifications 
in the reported procedures. The quantification of 
the PRS in the total crude extract is carried out 
by HPLC. Special emphasis have been laid on the 
complete characterization of the purified PRS by 
recording the physical and spectral data. Extensive 
use of the modern spectral methods like UV-Vis, 
IR 1H NMR and 13C NMR spectroscopy have 
been done for this purpose. A herbarium sheet 
of each of these plants is also maintained along 
with the repository. Phytochemical Reference 

standard markers from select medicinal plants 
for standardization of drugs for the stakeholders 
engaged in establishing and maintaining quality of 
medicinal plants and their products.

The third volume of Phytochemical Reference 
Standards of Selected Indian Medicinal Plants 
containing monographs of 30 PRS is under print.

The work on other volumes in the series is in 
progress

Medicinal Plants Monographs on Diseases of 
Public Health Importance

The activity aims at integration of leads/
scientific information on diseases (including 
etiopathogenesis) and plant drugs as given in 
the ancient texts (ISM) and Allopathic system of 
medicine on one hand and the multidisciplinary 
research data generated on these plant remedies 
with focus on pharmacological, toxicological, 
clinical, phytochemical, pharmacognostic, on the 
other. 

The monographs in the area of Lymphatic filariasis 
was published. 

Preparation of Monographs on Safety aspects 
of Important Indian Medicinal plants have been 
initiated.

BIOMEDICAL INfORMATION 
AND COMMUNICATION 
Scientometric Studies

Annual Research Output of ICMR Institutes: 
The annual document ‘2011 Research Output of 
ICMR Institutes’ with analysis of publications 
from all the institutes including Regional Medical 
Research Centres was brought out. A total of 602 
papers were published by the ICMR institutes 
during the calendar year 2011. The National 
Institute of Malaria Research (NIMR), New Delhi 
topped the tally with 71 papers followed by both 
the National Institute of Cholera and Enteric 
Diseases (NICED), Kolkata (70) and National 
Institute of Nutrition (NIN), Hyderabad (also 70) 
,National Institute for Research in Tuberculosis 
(NIRT), Chennai (56), and National Institute of 
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Immunohaematology (NIIH), Mumbai (39) as also 
National Institute for Research in Reproductive 
Health (NIRRH), Mumbai (also 39). Of the 602 
papers, 449 (74.58%) papers were covered by 
JCR/SCI 2011.Of 334 journals used for publishing 
602 papers, 206 journals had an impact factor (IF) 
equal to or greater than 1.000. The publishing 
journal New England Journal of Medicine had the 
highest IF (53.298).The average IF / paper of the 
Council for 2011 is 3.360.

Directory of Indian S&T (including medical 
journals : The DST project, ‘Preparation of 
Directory of Indian S&T (including medical) 
journals’ has been completed. The directory 
provides bibliographical information of 2412 
Indian journals [http://www.nstmis-dst.org/dip/
index.asp] .

Directory of Health Research Institutions in 
India: The joint DHR & WHO project, ‘Directory 
of Health Research Institutions in India’ has also 
been completed. A searchable database has been 
developed on a CD providing information on 834 
institutes with a maximum number of 97 institutes 
from Delhi.

The DST project, ‘Assessing S&T (including 
medicine) research output: A pilot study for Indian 
national science indicators’ has been completed 
during the period under report. 

Human Resource Development in Biomedical 
Communication 

Under the aegis of the Division of Human 
Resource Planning and Development, ICMR 
Hqrs., a series of Workshops on Biomedical 
Communication for ICMR sponsored JRFs 
and SRFs have been conducted at National 
Institute of Mental Health and Neuro Sciences, 
Bangalore ( March 23 , 2013); National Institute 
for Research in Reproductive Health, Mumbai 
(August 25, 2012); National Institute for 
Research in Tuberculosis, Chennai (August 18, 
2012); National Institute of Nutrition, Hyderabad 
( August 4, 2012); National Institute of Cholera 
and Enteric Diseases, Kolkata (July 28, 2012) ; 
and ICMR Hqrs, New Delhi ( April 28, 2012).

Hindi Day Debate on “Kiraye ki Kokh : Abhishap 
ya Vardan ”

A Hindi Debate competition was organized on 
the topic “Kiraye ki Kokh : Abhishap ya Vardan 
(Surrogacy: Bane or Boon)” at the ICMR Hqrs. 
on 3rd October, 2012. Dr Shridhar Dwivedi, Prof 
& Head, Dept. of Preventive Cardiology, Hamdard 
Medical & Research Institute, New Delhi and 
Dr Jagdeep Saxena, Sr Editor, ICAR, New Delhi 
were the judges. Shri Sanjiv Datta, Advisor to the 
DG chaired the programme. A total of 9 scientists 
including three scientists from the Council’s Delhi 
based institutes i.e. NIMS & NIMR participated 
in the debate competition. Dr Mukesh Kumar, 
Scientist ‘E’ bagged the First Prize (Rs 5000/-), 
Dr Ajit Mukherjee, Scientist ‘F’and Dr P. K. Atul, 
Scientist ‘D’ (NIMR) bagged the Second (Rs 
3000/-) and Third Prize (Rs 2000/-) respectively. 
Dr Atul Juneja, Scientist ‘C’ (NIMS) and Dr 
B. N. Nagpal, Scientist ‘E’ (NIMR) bagged the 
consolation Prizes of Rs 1000/- each. Shri Arun 
Baroka, Sr DDG ( Admn) gave away the prizes & 
certificates to the winners. 

ICMR Awards for Popular Medical Books in 
Hindi for the Biennium 2010-11.

A total of 11 books were received for the ICMR 
Puraskar for Popular Medical Books in Hindi 
for the biennium 2010-2011. The awards were 
finalized during the judging committee meeting 
held on 21st Dec., 2012. The books entitled “Strirog 
Paricharya” by Dr Vianaya Pendse and “ Sawal 
Apke Jawab Doctor Ke” by Dr M. P. Shrivastava 
were selected for the First ( Rs 100,000/) and 
Second ( Rs 50,000/-) prizes respectively.
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An Award distribution function was organized at 
ICMR Hqrs. on 22nd March., 2013. The Secretary, 
DHR & DG, ICMR Dr Vishwa Mohan Katoch 
chaired the function and Dr R. K. Srivastava, 
former DG, DGHS was the Chief Guest. The Chief 
guest gave away the certificates and the Prizes 
(Rs 100,000/ & Rs 50,000/ to Dr Pendse and Dr 
Srivastava respectively.

Dissemination of Biomedical Information

ICMR achievements were published in World 
Health Summit Publication titled Research for 
Health & Sustainable Development brought out in 
October, 2012.

ICMR participated in India International Trade Fair 
(IITF), 2012 held at Pragati Maiden from 14-27th 
November, 2012 and displayed informative posters 
for general public in the area of maternal & child 
health. 

ICMR participated in the Pride of India-Mega S&T 
Exhibition organized as part of 100th Indian Science 
Congress held in Kolkata during 3-7th January, 2013 
and displayed around 150 posters on various diseases 
conditions, new innovations and technologies. 
Video films on the activities and achievements of 
ICMR and its institutes were also shown in Hindi 
and English. Large number of Students of the local 
schools/colleges, scientists, delegates and officials 
visited the exhibition. A public outreach session was 
also organized at NICED Kolkata on 5th January, 
2013 and lectures were delivered by the Director 
and Director-in-Charge of NIOH, Ahmedabad and 
NICED, Kolkata. Dr V K Srivastava, Scientist F, 
ICMR Hqrs and Dr D Raghunath Rao, Scientist E, 
NIN, Hyderabad informed about the various IEC 

activities of the ICMR and NIN respectively. 

ICMR participated in World Book Fair held in 
New Delhi during 4-10th February and displayed 
it priced publications. ICMR stall was visited by 
large number of people and books on nutrition and 
medicinal plants were in great demand. 

ICMR also participated in Science Exhibition 
‘Vision Rajasthan 2013’ held at Jaipur from 
4-6th February, 2013 and displayed its significant 
achievements through attractive poster and video 
shows.

BIO-INfORMATICS
Task-force on Biomedical Informatics

Bioinformatic Centre (BIC) has initiated second 
phase of Task-Force on Biomedical Informatics 
with a mandate to nucleate, promote and support 
informatics tools and techniques in medical 
research. Under the taks-force BIC established 20 
Biomedical Informatics Centres at premier medical 
research institutes across India including RIMS, 
Ranchi; at JLNMC, Raipur; SKIMS Srinagar; 
RMRC, Port Blair. The Centres are helping medical 
researchers to capture biomedical data, assisting 
medical researchers and initiating collaborative 
projects. The focus of these centres is to initiate 
Association Studies, development of Solutions 
for controlling infectious diseases through latest 
techniques such as RNA-seq, NGS, etc.

ICMR Website

ICMR website is a common platform for all 
institutes and ICMR headquarters for publishing 
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their announcements, call for proposals and 
advertisements. It is updated regularly. Employment 
opportunities for permanent and ah-hoc positions, 
ICMR JRF programme, etc. are very popular with 
the national readers. An average per day page 
view for the year 2012-13 was 15,467. Searchable 
general circulars are available on the website. Link 
for the Online Submission of Extramural Research 
Projects, Tenders published by ICMR on Central 
Public Procurement Portal have been added. 
Database for scientist profile and publications are 
also updated regularly.

User logins and email id were created to access the 
eOffice package developed by NIC for Ministries 
and Government Departments. Training related 
to the package was also imparted to headquarters 
staff.

BIC is processing extramural projects and 
fellowships in the area of Bioinformatics and 
Medical Informatics. BIC has 12 ongoing adhoc 
projects and 36 fellowships. Majority of the 
projects are in the area of structural biology, 
however, recently BIC has taken steps to 
strengthen medical informatics and other areas of 
Bioinformatics.

The BIC continued providing services to ICMR. 
Reports have been produced from extramural 
information system for answering Parliament 
questions, queries from the Ministry, SAG of 
Division etc. The Internet, intranet and video 
conferencing facilities are provided by BIC to ICMR 
Headquarters and institutes, these also include 
services like ICMR mail, centralized antivirus 
solutions and online support to the ICMR institutes. 
The BIC continues to provide programming services 
to different Technical Divisions.

Web-based Extramural Project Management 
System

The ICMR has shifted from manual receipt 
processing and management of extramural projects 
to web-based interactive system. The system has 
been developed by ICMR in technical collaboration 
with C-DAC, NOIDA. The system has started 
functioning w.e.f. January 2012. On an average-
140 proposals are received every months. The 
system encompasses the complete life-cycle of 
a proposal funding organization beginning with 
the submission of project proposals for funds to 
management of funded projects is through web-
based system only.

The Council stands “First” in introducing a 
complete online system of its “Extramural Project 
Processing” among any of the Funding bodies 
in the field of Science & Technology in India. A 
fully operational on line system has brought about 
transparency and differential access to the system 
provided to the concerned technical heads and 
the overall in charge of the Council, the Director 
General can have any information related to a 
project, in real time. 

The online system has brought better operational, 
managerial and follow up mechanism to the 
Extramural Project Proposals and have eased 
the load of various Program Officers. Developed 
reference list of rendering the names of institutes 
along with their scores (≥1000). A total of ≥950 
Experts’ are registered on ICMR site for evaluation 
of full proposals.

Users from all the corners of country can register 
into the system to use it. Program Officers and 
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Experts register by invitation – the coordinator 
invites program officers to register into the system. 
The Program Officers invite Experts to register 
onto the system. The system is developed to cater 
to the Submission, Scrutiny, Approval and Archival 
processes.

The processing management & evaluation of 
pre proposal have been standardized; Receipt, 
evaluation by experts, communication of ‘Expert 
Comments’ PRG results and management of 

detailed project proposals are also standardized and 
is functioning ‘Online’. 

There has been an increase in the number of 
proposals received by ICMR using this system. 
In the year 2011 (Jan 2011 – Dec 2011), prior to 
using the system, ICMR received 1152 proposals 
and in the period of Jan 2012 – Dec 2012, ICMR 
received 2226 proposals using e-PPS. One of the 
reasons to this increase can be attributed to the ease 
of proposal submission process in e-PPS. 
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1.  National Jalma Institute for leprosy and Other  
 mycobacterial Diseases 
 P.B.No.101, Dr. m. miyazaki marg 
 Taj Ganj 
 agra 282001

2. National Institute of Occupational Health 
 meghani Nagar 
 ahmedabad 380016

 3.  National Institute of Epidemiology 
 R-127, 3rd avenue 
 Tamil Nadu Housing Board 
 ayapakkam 
 Chennai 600077

4. National Institute for Research in Tuberculosis 
 No. 1 Sathiyamoorthy Road 
 Chetput 
 Chennai 600031

5. National Institute of malaria Research 
 Sector 8, Dwarka 
 New Delhi 110077

6. National Institute of Nutrition 
 Jamai Osmania, Tarnaka 
 Hyderabad 500007

7. Food and Drug Toxicology Research Centre 
 National Institute of Nutrition 
 Jamai-Osmania 
 Hyderabad 500007

8. National Centre for laboratory animal Science 
 National Institute of Nutrition 
 Jamai Osmania 
 Hyderabad 500007

ICMR Permanent Institutes/Centres 
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9. National Institute of Cholera and Enteric Diseases 
 P-33, CIT Road Scheme Xm 
 Beliaghata 
 Kolkata 700010

10. Centre for Research in medical Entomology 
 4, Sarojini Street 
 Chinna Chokkikulam 
 madurai 625002

11. Enterovirus Research Centre 
 Haffkine Institute Campus 
 acharya Donde marg 
 Parel 
 mumbai 400012

12. Genetic Research Centre 
 National Institute for 
 Research in Reproductive Health 
 Jehangir merwanji Street 
 Parel 
 mumbai 400012

13. National Institute for Research in 
 Reproductive Health 
 Jehangir merwanji Street 
 Parel 
 mumbai 400012

14. National Institute of Immunohaematology 
 13th Floor, New multistoryed Building 
 K.E.m. Hospital Campus 
 Parel 
 mumbai 400012

15. National Institute of medical Statistics 
 ICmR Head Quarters Campus 
 ansari Nagar 
 New Delhi  110029

16. Institute of Cytology and Preventive Oncology 
 I-7, Sector-39, P.O.Box.No.544 
 Near Government  Degree College 
 Opposite City Centre 
 NOIDa 201301
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17. National Institute of Pathology 
 Safdarjang Hospital Campus 
 Post Box No. 4909 
 New Delhi 110029

18. Rajendra memorial Research 
 Institute of medical Sciences 
 agamkuan 
 Patna 800007

19. Vector Control Research Centre 
 medical Complex 
 Indira Nagar 
 Puducherry 605006

20. microbial Containment Complex 
 Sus Road 
 Pashan 
 Pune 411021

21. National aIDS Research Institute 
 G-73 
 mICD Complex, Bhosari 
 Pune 411026

22. National Institute of Virology 
 20-a, Dr.ambedkar Road 
 P.B. No.11 
 Pune 411001

23. ICmR Virus Unit (Regional Infectious Disease laboratory)
 GB4, Ist Floor , ID & BG Hospital Campus
 57, Dr. S.C. Banerjee Road, Beliaghata
 Kolkata 700010

24. National Institute for Research in Environmental Health
 Kamla Nehru Hospital Building
 Gandhi medical College Campus
 Bhopal 462001

25. National Centre for Disease Informatics and Research
 Nirmal Bhawan-ICmR Complex (II Floor)
 Poojanhalli Road, Off NH-7
 adjacent to Trumpet Flyover of BIal
 Kannamangla Post
 Bangalore 562110
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26. Bhopal memorial Hospital & Research Centre 
 Raisen Bye Pass Road 
 Karond 
 Bhopal 462 038

27. Regional medical Research Centre 
 Nehru Nagar 
 National Highway No. 4 
 Belgaum 590010

28. Regional medical Research Centre 
 Nandankanan Road 
 P.O. Chandrasekharpur 
 Bhubaneswar 751023

29.  Regional medical Research Centre 
 N.E.Region, East-Chowkidinghee 
 Post Box No. 105 
 Dibrugarh 786001

30.  Regional medical Research Centre for Tribals 
 medical College Campus 
 Nagpur Road 
 P.O.Garha 
 Jabalpur 482003

31. Desert medicine Research Centre 
 P.O.Box No. 122 
 New Pali Road 
 Jodhpur 342005

32. Regional medical Research Centre 
 Post Bag No.13 
 Dollygunj 
 Port Blair 744101
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1.	 Identification	and	Functional	Characterization	of	Individual	Micrornas	Specifically 
 associated With myocardial Hyperglycaemic Condition In Cardiomyocytes, 
 Postgraduate Institute of medical Education and Research,  
 Chandigarh.

2. advanced Centre For Newborn Health Research, 
 all India Institute of medical Sciences, 
 New Delhi.

3. Centre for Evidence Based Child Health advance Pediatric Centre, 2015, 
 Postgraduate Institute of medical Education and Research, 
 Chandigarh.

4. Centre for advanced Research on Environmental Health:  
 air Pollution, Sri Ramachandra University, 
 Chennai.

5. Centre for advanced Research in Cancer Genetics and Genomics 
 advanced Centre for Treatment, Research & Education In Cancer 
 Navi mumbai

6. Centre for advanced Research in Pharmacogenomics,  
 Jawaharlal Institute of Postgraduate medical Education, 
 Puducheery

7. Emerging areas In molecular medicine, Jawaharlal Nehru University, 
 New Delhi.

8. Centre for molecular medicine, Sanjay Gandhi Postgraduate  
 Institute of medical Sciences, 
 luckNow.

9. Centre of Excellence In molecular medicine, all India Institute of, medical Sciences, 
 New Delhi.

10. advanced ICmR Clinical Pharmacodynamic Centre for The Evaluation Of   
 The Pharmacodynamic Effects of Drugs Nizam’s Institute of medical Science, 
 New Delhi.

ICMR Centres for Advanced Research
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11. advanced Centre for Research and Training in Evidence Based Health Care, 
 Christian medical College and Hospital, 
 Vellore.

12. Hepatocyte Progenitor Cells Isolation from Various Sources, 
 Charachterisation Expansion and Transplantation,  
 Government Stanley medical College and Hospital, 
 Chennai.

13. advanced Centre for Reverse Pharmacology in Traditional medicine, 
 melghat and Kasturaba Health Society, 
 Sevagram.


