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It is a matter of great pride and pleasure to present the highlights of achievements and activities 
of Indian Council of Medical Research during the year 2011-12. The Council has completed 
hundred years of its establishment in November 2011. The occasion has given us an opportunity 

to glance through the achievements/contributions of ICMR during the glorious past 100 years and 
plan strategies to dedicate ourselves to alleviate the suffering of Indian public at large through 
research. The Council has been working for opening new possibilities and opportunities to deal 
with persistent and over emerging medical and health problems of our countrymen.

A vibrant network of 32 permanent institutions and more than 70 field stations of 
the Council are engaged in pursuing the national health objectives and channelize its research 
endeavors towards control and management of communicable and non-communicable diseases, 
health of mothers, infants and children, control of nutritional and metabolic disorders/diseases, 
mental health as well as drug research.

Detection of toxigenic V.cholerae by the NICED, Kolkata scientists in accessible water system has reaffirmed the 
role of water as transmission vehicle.

The significant achievement of NIV, Pune has been the development of a tissue culture derived inactivated 
candidate Japanese encephalitis virus vaccine that is currently in advanced clinical trials. The BSL4 laboratory of NIV, 
Pune has been completed. Its contribution in immediate diagnosis of Crimean Congo haemorrhagic fever virus helped in 
stopping its transmission.

Council’s Entero-virus Research Centre, Mumbai has contributed significantly to the understanding of epidemiology of 
poliomyelitis and developing polio vaccination strategies in India since its inception. The most important achievement of 
the Centre has been its contribution to India’s achieving “zero polio” status. It is heartening to announce that India has 
been free from wild poliovirus since January 2011 and therefore removed from the list of the polio endemic countries by 
WHO.

 The ICMR has shifted from manual receipt, processing and management of extramural projects to web-based 
interactive system. This system has started functioning w.e.f. January 2012. Now all functions related to processing of 
extramural projects i.e. submission, receipt review of experts sanction, report submission, etc. would be through web-based 
system.

A total of 11 patents were filed during 2011-12 of which nine originated from intramural research while 3 patents 
were granted (two from intramural and one from extramural research). Two technologies have been transferred for 
commercialization.

ICMR scientists published a total of 725 research papers in various national and international journals during the 
year under report. The Council funded a total of 1437 ad-hoc projects and 745 fellowships during 2011-12. In addition the 
Council selected 11 candidates for pursuing postgraduate courses (MD, Ph.D.) through national level examination.

Its is a matter of immense satisfaction that ICMR’s new flagship programmes on translation for development of 
affordable technologies, special programme on tribal health & marginalised communities, vector science forum, special 
support to medical colleges and network of virology labs progressed well. I congratulate the scientists of ICMR for their 
glorious achievements. I am confident that the commitment and dedication of ICMR scientists will help the Council to 
achieve new heights in the days to come.

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

and Director General, ICMR

Director-General’s Message
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The Indian Council of Medical Research (ICMR), New Delhi, the apex body in India for the 
formulation, coordination and promotion of biomedical research has completed 100 glorious years 
of its existence in 2011. The Council has been opening up new possibilities to deal with ever 

emerging health problems of the people at large. It is now one of the constituent bodies of the newly 
created Department of Health Research. It has blossomed into a vibrant network of 32 permanent Institute/
Centres and over 70 field stations. The Mission of ICMR continues to be to promote the better health 
through research. The Council serves as the fulcrum for the Department of Health Research, conduct 
and support research & development for the benefit of the Indian public. Most importantly, the seamless 
integration between the ICMR (generation of new knowledge) and the DHR (putting this new knowledge 
to public good) has started in right earnest. The research activities carried out by the Council during 2011-
12 are highlighted in the following pages:

Genetic polymorphism studies carried out by NJILOMD, Agra in Mycobacterium tuberculosis isolates 
from tuberculosis patients from Sahariya tribe of North Central India revealed that 122 isolates were culture 
positive, of which 99 were from Sahariya tribe and 23 from their non-tribal neighbours. Culture results are 
available for 75 patients (both tribals and their neighbours) of which 42 (56%) are fully sensitive, 19 (25%)
are mono resistant and 10 (13%) are MDR and the rest (6%) are poly drug resistant. The spolygotyping 
and MIRU-VNTR typing carried out to identify different mycobacterial strains prevalent in this region 
revealed presence of mainly two M.tb strains: Central Asian/Delhi lineage and East African Indian strain 
were the predominant types.

NICED, Kolkata effectively established the occurrence of toxigenic Vibrio cholerae, in accessible water 
sources of cholera endemic foci of West Bengal. Detection of toxigenic V. cholerae, in accessible water 
system has reaffirmed the role of water as transmission vehicle. Significant role of accessible water in 
spread of cholera transmission in an otherwise less affected focus has also been demonstrated. For the first 
time it has been shown by NICED scientists that 100% protection may be achieved by oral administration 
of heat killed Shigella flexneri 2a in rabbit model of shigellosis. The responsible immunogen was found to 
be a 34 kDa outer membrane protein which has all the properties of becoming a subunit vaccine such as 
antigenically conserved, cross reactive and surface exposed. 

The significant achievement of the NIV, Pune has been the development of a tissue culture derived inactivated 
candidate Japanese encephalitis virus vaccine that is currently in advanced clinical trials partnered with 
Bharat Biotech India Pvt. Ltd., Hyderabad. The phase II/III studies completed on this vaccine candidate 
showed very promising results. The BSL 4 laboratory of the NIV has been completed and is in the final 
stages of validation and takeover. A team of six scientists from NIV underwent on-hands training in various 
aspects of BSL4 functioning ranging from operational protocols to engineering and maintenance at the 
NEIDL, BSL4 complex of the Boston University in USA. For the first time in India, molecular genetic 
characterization of the WNV isolate showed that it belonged to the highly pathogenic lineage 1 strains 
that had caused earlier epidemics in the Western countries. Further studies on the origin and evolution of 
this virus showed that it clustered with Russian strains of WNV while majority of the WNV isolates from 
South-East Asian countries fall into the lineage 1 clade.

Overview
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Eight outbreaks of suspected viral etiology were investigated by the NIV scientists in different parts 
of the country. These included two acute Encephalitis Syndrome (AES) in Gaya, Bihar; one hepatitis 
outbreak in Gulbarga city Karnataka; one febrile-arthropathy-like illness in Kolkata, West-Bengal; three 
hemorrhagic fever outbreak, in Sindhudurg, Maharashtra and in Hyderabad, Andhra Pradesh; and one 
suspected avian influenza outbreak in Jharkhand. The outbreak of acute Encephalitis Syndrome in Gaya, 
Bihar was confirmed as JEV based on the serological confirmation by IgM antibody detection in 7 of 17 
cases. Maximum AES cases (45%) occurred in children between 5-9 years of age. A few adult cases above 
15 years were also confirmed.

Council’s Enterovirus Research Centre, Mumbai has contributed significantly to the understanding of 
epidemiology of poliomyelitis and developing polio vaccination strategies in India since its inception. 
Sequence analysis of wild polioviruses has been used to determine virus transmission pathways and 
poliovirus transportation. Complete poliovirus genome sequencing provides high resolution molecular 
epidemiology of wild polioviruses and vaccine derived polioviruses. The most important achievement of 
the Centre has been the achievement of “zero polio” status in India. The last case of paralytic poliomyelitis 
due to wild type poliovirus in the country was reported in Howrah district in West Bengal on the 13th 
January 2011. India has been free from wild poliovirus since then and therefore removed from the list of 
the polio endemic countries by WHO.

In a study carried out by NARI, Pune, among school/college going adolescents a felt need was observed 
for scientific information on reproductive and sexual health. Against the popular notion that adolescents in 
India do not require sexuality education, students asked highest number of questions on reproductive and 
sexual health and need for Adolescent Reproductive and Sexual Health Education (ARSHE) gets reflected. 
The investigators developed a ready to use ARSHE module in consultations with parents, teachers and 
students, which was released in July 2011. The Module was identified as high priority translational research 
activity in the year 2011 by ICMR. 

A study undertaken by NARI, Pune provided definitive evidence that treating HIV infected personas ‘early’ 
when their immune systems were still intact (CD4 cell counts 350-550) not only gave 96% protection to 
their uninfected sexual partner, it also benefited the HIV infected partner. The study also showed that 
‘early ART’ was particularly efficacious in preventing development of Extra-pulmonary TB and this was 
specially seen in India. The results of this randomized controlled clinical trial will be particularly useful in 
‘Test and Treat’ strategies for HIV control.

A novel non invasive method for diagnosis of visceral leishmaniasis (VL) using rk-39 testing of sputum 
samples (Sensitivity 92.3%) has been developed at RMRIMS, Patna. PCR-based diagnosis of VL from 
urine samples is underway. Four commercially available rk-39 and rk-16 based RDTs (Dia-med IT Leish, 
Signal KA, Crystal KA, CTK biotech) were evaluated for the sensitivity, specificity and thermal stability. 
In Indian sub-continents, all RDTs showed >95% sensitivity and specificity.

Socio-behavioural survey in Kalhandi district of Odisha state revealed that long lasting insecticide nets 
(LLINs) were acceptable to the community as 91% of the households were regularly using the nets. The 
community does not show preference (124/150) to indoor residual spraying (IRS) primarily due to bad 
smell of the insecticide, which could partially contribute to low coverage and incomplete spraying.

An aqueous suspension formulation of Pseudomonas fluorescens, a mosquito pupicidal bacterium was 
developed and laboratory evaluation has shown that the formulation is active against Anopheles stephensi, 
Culex quinequefasciatus and Aedes aegypti mosquitoes. The pupicidal metabolite from Pseudomonas 
fluorescens (VCRC B426) has been identified as a Rhamnolipid.

RMRC, Port Blair established Field Station at Car Nicobar, which is fully equipped for field studies and 
even basic molecular biology work. The field station is fully operational and will help to extend the benefits 
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of research to remote communities such as the Nicobarese tribe. Renovation and establishment of new 
BSL3 lab is in progress.

The community studies by NIN, Hyderabad demonstrated that the multi-component health and nutrition 
education clubbed with enabling environment in schools could help combat obesity by increasing the 
nutrition knowledge of adolescents and bringing about favourable changes in their nutritional status. 
Surveys carried out in all the 50 districts in the state of Madhya Pradesh to assess the nutritional status of 
<5y rural children in the State of Madhya Pradesh, helped generate district-wise data to map districts with 
high, medium and low prevalence of under nutrition, which can help identify priority areas for nutrition. A 
study that examined the role of peri/postnatal Manganese (Mn) status and high fat feeding in later life has 
demonstrated, for the first time, that maternal Mn restriction predisposes the offspring to increased central 
adiposity, fat deposition in liver, induction of a pro-inflammatory state and altered glucose tolerance.

ICPO, Noida developed a magnifying device named “Magnivisualizer” and an agreement on technology 
transfer has been signed. A validation study of “Magnivisualizer” has been initiated. The Institute is also 
involved in 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. Twleve major 
variations in full length L1 (VLPL1) and one major variation in E6 gene were observed. Eight major 
variant conctructs of HPL L1 and one of E6 gene have been cloned. 

The DMRC, Jodhpur has developed herbal composition against larvae of dengue vectors which can be 
used as an effective and sustainable bio-larvicide to check vector breeding and eliminate virus foci possibly 
circulating through vertical transmission. The developed herbal product is cost effective, non-toxic and 
easily available through out the year as bio-larvicide.

The ICMR has shifted from manual receipt, processing and management of extramural projects to web-
based interactive system. This system has started functioning w.e.f. January 2012. Now all functions related 
to processing of extramural projects i.e. submission, receipt review of experts sanction, report submission, 
etc. would be through web-based system.

A total of 11 patents were filed during 2011-12 of which nine originated from intramural research while 3 
patents were granted (two from intramural and one from extramural research). Two technologies have been 
transferred for commercialization.

ICMR scientists published a total of 725 research papers in various national and international journals 
during the year under report. The Council funded a total of 1437 ad-hoc projects and 745 fellowships 
during 2011-12. In addition, the Council selected 11 candidates for pursuing postgraduate courses (MD, 
Ph.D.) through national level examination.
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ICMR completed 100 years on 15th November 
2011. The year long centenary celebrations of 
ICMR were concluded on November 15th 2011. 

Many events were organized by the ICMR Hqrs 
and its institutes/centres.

For centenary celebration a special centenary logo 
of ICMR was conceived and developed which was 
used in all activities of ICMR.

The ICMR conceived and developed a centenary 
calendar depicting electron micrographs of 
important microorganisms (viruses, bacteria, cells) 
taken from various ICMR laboratories across the 
country. The calendar received very high acclaim 
from scientific fraternity across the country.

The Department of Post and Telecommunication 
released a Rs.5.00 commemorative postal stamp 
on ICMR to commemorate its centenary. The 
stamp was unveiled and released by Sri Kapil Sibal 
Hon’ble Minister for Post & Telecommunication 
and HRD, Govt. of India on November 8, 2011.

The Ministry of Finance, Govt. of India issued 
Commemorative currency coins of Rs.5.00 and 
Rs.100.00 denomination on ICMR. The coins 
were released by Shri Ghulam Nabi Azad, Hon’ble 
Minister of Health and Family Welfare, Govt. of India 
in a ceremony organized on November 15, 2011.

The ICMR also organized a day long medical 
symposium on the occasion of year long closing 
ceremony of ICMR centenary celebrations. Many 
distinguished medical professionals, academicians, 
scientists highlighted the contributions of ICMR 
in the field of medical/health research on this 
occasion. Notable among these were Prof. P.N. 
Tandon, Dr. Manju Sharma, Lt. Gen. (Retd.)Dr. D. 
Raghunath, Prof. V.I. Mathan, Prof. K.K. Talwar, 

Prof. N.K. Ganguly, Dr. Saiyeda Hameed, Prof. 
S.E. Hasnain, Dr. S.P. Tripathy, Dr. G.V. Satyavati, 
Dr. R.K. Srivastava, Maj. Gen. R.K. Bansal.

Following books/documents published by the 
ICMR were also released on the occasion:- 

	Compendium of ICMR Research Papers  
(1919-2010)- A Consolidation.

	 ICMR’s Most Cited Research Papers:  
A Chronicle (1950-2010).

	Citation Classics of ICMR’s Research Papers 
(1950-2010) – Five Most Cited Papers in 
Priority Area of Council.

	Bibliographic Details of Ten Most Cited 
Papers (Categorized under priority areas of the 
Council).

	Directory of Health Research Institutions of 
India.

ICMR also prepared DVD’s on research activities 
and contributions of ICMR Institutes/Centres. An 
album containing a set of nine DVD’s was also 
released by Hon’ble Minister of Health & Family 
Welfare on this occasion.

The ICMR institutes/centres also organized many 
seminars/symposia/conferences, brought out many 
publications, and organized scientific lectures in 
connection with the celebration of ICMR Centenary, 
important among these are listed below:

	 NIMR organized a symposium ‘Staying 
one step ahead of the parasite and vector: 
Protecting malaria tools against resistance’ on 
11th November 2011. 

	 A pre-symposium on ‘Managing P.vivax: 
Opportunities and challenges’ was also 

Centenary Celebrations of ICMR
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organized by NIMR on 10th November 2011 
with aims to discuss technical and operational 
challenges in case management of P. vivax and 
to identify data gaps and discuss ways to fill 
them. 

 NIMS celebrated its Annual Day as a part of 
centenary celebration of ICMR. Dr V.M. Katoch, 
Secretary, Department of Health Research 
& D.G., ICMR, presided over the function. 
Dr. Prashant Mahaptra, Principal Secretary, 
Government of Andhra Pradesh and Director-
Vice Chancellor, Nizam Institute of Medical 
Sciences, Hyderabad, delivered the oration on 
various statistical issues in medical research 
and health delivery system. Prof. DCS Reddy 
was the Guest of Honour. The other honored 
guests invited for the occasion included former 
directors of the Institute. A special newsletter 
on the activities of NIMS was also released on 
the occasion. A document “35 Years Journey of 
NIMS” was also brought out.

	 DMRC, Jodhpur organized an invited lecture, 
on ‘Malnutrition’ by Prof. V. K. Paul, AIIMS, 

New Delhi, on 14th July, 2011 under the 
Chairmanship of Dr. V. M. Katoch, Secretary, 
Department of Health Research & Director 
General, Indian Council of Medical Research. 

	 EVRC Mumbai organized centenary 
celebration workshops on Immunological 
Techniques from 10-14 October 2011, and 
on Molecular Biological Techniques for post 
graduate students from 7-11 November 2011. 

	 NARI, Pune organized a public lecture by 
Padmabhushan, Prof. G. Padmanabhan, (NASI-
Platinum Jubliee Chair / Honorary Professor, 
Department of Biochemistry & Ex- Director, 
Indian Institute of Science, Bangalore) on 
17th September, 2011 on the topic Genetically 
Modified (GM) Foods-Implications for Food 
Safety. It captured a wide-ranging audience from 
Pune including students from various colleges.

	 RMRC, Dibrugarh organized an International 
Immunology Workshop, spanning two weeks 
(12-23 September, 2011), on the topic ‘Basis 
of Immunology and Immunopathology of 



IndIan CounCIl of MedICal ReseaRCh

annual RepoRt 2011-12xi

Infectious Diseases’ in collaboration with 
the Centre for Infection and Immunity, Lille, 
CNRS, Institut Pasteur de Lille, University 
Lille, France and University Pierre and 
Marie Curie, Paris, France. The Workshop 
was attended by 18 mid-level scientists and 
clinicians of north-eastern and eastern region 
of India. 

	 NIIRH, Mumbai organized an Oration by Dr 
Lalji Singh, Director Centre for Cellular and 
Molecular Biology, Hyderabad on Genetic 
Diversity in Indian Populations and its Health 

Implications on 9th May, 2011 and by Dr Prema 
Ramchandran, Director, Nutrition Foundation 
of India on Research in Reproductive Health: 
Foundation for National Programmes on 10th 
October, 2011. 

	 A meeting of ICMR Librarians was held at 
NIOH, Ahmedabad on 22nd June 2011, to 
review the progress on Modernization of ICMR 
Libraries. The Cochrane Library Workshops 
for ICMR scientists were organized at NIOP, 
New Delhi on 5th September, 2011 and NIRT, 
Chennai on 16th September, 2011.
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Communicable diseases continue to be a 
major public health problem in India. Many 
communicable diseases like tuberculosis, 

leprosy, vector borne diseases like malaria, kala-
azar, dengue fever, chikungunya, filariasis, Japanese 
encephalitis, water-borne diseases like cholera, 
diarrhoeal diseases, viral hepatitis A & E, typhoid 
fever, leptospirosis, etc and other viral infections are 
endemic in the country. In addition to these endemic 
diseases, there is always a threat of new emerging 
and re-emerging infectious diseases like nipah virus, 
avian influenza, SARS, novel H1N1 influenza, 
hanta virus etc. Local or widespread outbreaks of 
these diseases result in high morbidity, mortality and 
adverse socio-economic impact. ICMR’s research 
efforts in the area of communicable diseases were 
primarily made by following institutes/centres and 
their field stations located in different parts of the 
country as well by granting projects in extramural 
mode in Universities/Medical Colleges and other 
organizations. The research activities carried out 
by different ICMR Institutes and their outcome is 
presented:

Intramural Research
NatioNal iNstitute for 
research iN tuberculosis, 
cheNNai
tuberculosis 

clinical studies

Randomized clinical trial to study the efficacy and 
tolerability of 3- and 4-month regimens containing 
moxifloxacin in the treatment of patients with 
sputum smear and culture positive pulmonary 
tuberculosis

This is an ongoing study and is the first, and 
one of only three clinical trials globally, that 

are investigating the role of fluoroquinolones in 
shortening the duration of TB treatment, which is 
a research priority for TB control. As of the end of 
December 2011, 605 patients have been enrolled 
in this trial out of a targeted sample size of 1650 
patients. Interim analysis of the data has shown that 
patients treated with the moxifloxacin-containing 
regimens become sputum culture negative earlier 
and to a greater extent (94%) than those treated 
with the control regimen (75%). Results at the end 
of treatment were similar for all the regimens, but 
TB recurrence was significantly higher in those 
treated with the 3-month moxifloxacin regimen 
compared to the other regimens. Based on the 
recommendation of the Data and Safety Monitoring 
Board, recruitment to this arm has been temporarily 
suspended. Recruitment to the other four regimens 
of the trial is continuing. 

A 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 pulmorary tuberculosis (PTB) 

This study is comparing the periodicity of anti-TB 
treatment (ATT), namely, daily vs. intermittent 
therapy and is a unique opportunity to evaluate 
various aspects of TB outcome in HIV-infected 
PTB patients such as sputum conversion, IRIS, 
emergence of acquired rifampicin resistance, 
radiological improvement and toxicity profile. The 
three regimens are (1) daily regimen (2EHRZ

7
/4HR

7
)

, 

(2) partly intermittent (2EHRZ
7
/4HR

3
), and (3) a 

fully intermittent regimen (2EHRZ
3
 /4HR

3
), given 

for 6 months duration and followed up for a further 
period of one year. As on 1st March 2012, 125 
(33 from Madurai and 92 from Chennai) patients 
have been allocated to the study regimens; Daily-
41, Part daily-44, Intermittent-40. The mean age 
and body weight of the study participants were 39 

Communicable Diseases
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years and 43 kg respectively. The Median CD4 
cell counts were 135 cells /mm3 with the viral load 
being 211000 copies/ml. Thus patients were at the 
advanced stage of HIV. Recruitment of patients to 
the trial is ongoing.

HIV associated lipodystrophy syndrome in 
children: Role of nutrition, anti retroviral 
treatment and genes

This is a prospective multi-centric study undertaken 
at NIRT, Chennai and St. John’s National Academy 
of health sciences, Bangalore with the purpose 
to determine the incidence and risk factors for 
dyslipidemia, abnormalities in glucose tolerance 
and body shape abnormalities, in HIV-infected 
children between the ages of 2 and 10 years at 
12 months after initiating anti retroviral therapy 
(ART) as well as to determine the role of genetic 
factors in the development of fat re-distribution, 
insulin resistance and dyslipidemia in HIV-infected 
children after 12 months of ART in south India. 
HIV-infected children who were about to initiate 
ART were recruited. As on 31st March 2012, 54 
children have been recruited in the study. Details 
about their demographics, clinical & dietary history 
(Food security questionnaire, 24 hour dietary recall), 
physical examination, including anthropometric 
measurements were collected at baseline. They 
were followed up every 3 months up to 12 months 
after initiation of ART. Blood investigations to 
measure lipid profile, peripheral insulin resistance, 
C-reactive protein, hematology, CD4 cell counts 
and viral load measurements were done at baseline, 
6th & 12th month. The following single nucleotide 
polymorphisms were studied: APOA5 (64G>C 
and -1131T>C), APOC3 (-482 C>T, -455 T>C and 
3238 C>G), APOE (E2, E4 alleles), CETP (279 
G>A, -629 C>A) and PLIN (6209T>C, 11482G>A, 
13041A>G and 14995A>T). 

Study to evaluate the effect of Physician’s advice 
in quitting smoking in HIV and TB patients in 
south India - A pilot study

Association of TB and smoking is evident. Smoking 
in HIV poses additional risks. Smoking cessation 
initiation by physician’s advice has been shown to 
be useful in previous studies. The purpose of the 
study was to determine the efficacy of physician’s 
advice using “modified 5 A” strategy in quitting 
smoking in patients with HIV and patients with 

TB and to compare the effectiveness of physician’s 
advice with administering a brochure containing 
smoking cessation information and a counselor’s 
counseling to brochure and counselor counseling 
alone in quit rate in patients with HIV and patients 
with TB. Sample size consisted of total 80 HIV 
patients (smokers) and equal number of TB 
patients (smokers). Patients with TB or HIV with 
history of current smoking referred to the clinic are 
randomized to receive Group A (Physician’s advice 
+ Counselors counseling + Brochure/educative 
material) or Group B (Counselors counseling + 
Brochure/educative material) strategy of smoking 
cessation, stratified based on Nicotine dependence 
assessed by using Fagerstrom dependence scale. In 
Group A, in addition to administering brochures 
and a standard counseling by counselor (strategy 
in Group B), physician’s advise using ‘modified 5 
A’ strategy is systematically approached in the five 
standard steps namely “Ask, Advise, Assess, Assist 
and Arrange”. In addition, the physician delivers 
a brief structured advice to the study subject and 
his/her family member. In view of this change in 
the ‘Assist’ step of the standard “5 A” approach, 
this strategy is termed as ‘modified 5 A ‘ approach. 
This study was initiated in March 2010. At the end 
of March 2012, 160 subjects (80 TB and 80 HIV) 
have been recruited. Among them 80 each were 
allocated to Groups A & B respectively. Follow up 
of patients is in progress. 

Analysis of DNA prime-MVA boost Phase I HIV 
vaccine trial results

A randomized, double-blind, placebo controlled 
phase-I trial was conducted in 32 HIV-uninfected 
healthy volunteers to assess the safety and 
immunogenicity of prime-boost vaccination 
regimens with either 2 doses of DNA (ADVAX) 
prime and 2 doses of recombinant MVA (TBC-
M4) boost (Group A) or 3 doses of TBC-M4 alone 
(Group B). Both vaccine regimens were found to 
be generally safe and well tolerated. The breadth 
of anti-HIV binding antibodies and the titres of 
anti-HIV neutralizing antibodies were significantly 
higher in Group B volunteers at 14 days post last 
vaccination. Neutralizing antibodies were detected 
mainly against Tier-1 subtype B and C viruses. 
HIV-specific IFN-γ ELISPOT responses were 
infrequent after ADVAX vaccinations, but were 
detected in all 12 Group A vaccinees after 1st and 
2nd TBC-M4 injections. Six volunteers from Group 
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B showed positive IFN-γ ELISPOT responses 
after 1st and 2nd TBC-M4 injections and 11 out of 
12 volunteers after the 3rd vaccination. The IFN-γ 
ELISPOT responses were directed mostly to Env 
and Gag proteins. The response rate, breadth and 
magnitude of IFN-γ ELISPOT responses did not 
differ significantly between the groups at the end 
of vaccination schedules. The responses persisted 
in 8/11, 8/12, and 3/10 volunteers from Group A 
and 7/12, 4/10 and 4/11 volunteers from Group B at 
3, 6 and 9 months post-last vaccination to TBC-M4 
matched peptides, respectively. Enhancement of 
T-cell immune responses to DNA priming deserves 
further investigation using new technologies such 
as DNA administration by electroporation and /or 
molecular adjuvants. 

socio-behavioral studies

HIV prevention through mobile phone technology 
among male sex workers 

This study is an outcome from a collaborative 
intervention study done in NIRT, Chennai, in 
collaboration with the Harvard Medical School 
USA to address psycho-social needs of men 
having sex with men (MSM). Prior formative work 
revealed that the vast majority of sex workers in 
India have mobile phones and use these to network 
with “pimps” (individuals who manage male sex 
workers (MLSWs) and mediate client interactions), 
other sex workers, and to schedule sex work clients. 
The purpose of the study is to fully develop an HIV 
risk reduction counseling intervention for MLSWs 
in India, using mobile phone technology and to 
examine the feasibility, acceptability and potential 
impact of the proposed intervention in a pilot 
randomized controlled trial as well as to assess if 
potential mediators of intervention differentially 
change in the intervention group and if these 
changes are associated with the primary outcome 
(reduced sexual risk taking). 

Health seeking behaviour and awareness of TB 
among migrants – Brick kiln workers - A study 
from Tiruvallur District, Tamil Nadu

Migration has been reported as one of the main 
reasons for default. Brick kiln workers are one such 
group in Tiruvallur district who come here to work 
from adjoining areas between January to July each 
year. They are hard to reach as they are confined in 
their work place for long hours and these are located 

usually on the outskirts. Furthermore, these workers 
are exposed to smoke and dust, have problems with 
regard to smoking and alcohol and little is known 
about their health care seeking behavior and their 
awareness on TB. The objective of the study was to 
understand the knowledge, attitude and perceptions 
on TB among brick kiln workers and to identify 
the prevalence of chest symptomatics and health 
seeking behaviour among brick kiln workers as well 
as 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. After completion of phase I, the second 
phase has commenced. This comprises of in-depth 
interview with the brick kiln workers. During the 
first phase of this cross-sectional study, a list of 
brick kiln workers in the district was enumerated. 
From this, 3850 workers from 55 chambers were 
randomly selected. A population of 2800 brick kiln 
workers was covered from 40 chambers. A total of 
7 in-depth interviews with Medical officers and 2 
Focus Group Discussions with Health care providers 
were also conducted.

An experimental study to enhance treatment 
adherence in TB patients who consume 
alcohol

This study is an outcome of a previous pilot study 
conducted during 2009-10 in Chennai Corporation 
to explore suitable intervention measures for TB 
patients with Alcohol Use Disorders (AUD). 
Twenty nine percent of the 490 TB patients 
consumed alcohol, the prevalence of AUD among 
them being 52%. The qualitative component of 
the study highlighted the need for an intervention 
among TB patients with AUD and the feasibility and 
acceptability of an intervention. This randomized 
experimental intervention study has been planned 
to enhance treatment adherence in TB patients who 
consume alcohol. The purpose of the study is to 
enhance treatment adherence of TB patients who 
consume alcohol by reducing  the default rate 
through intervention strategies and to evaluate the 
impact of intervention strategies by comparing the 
treatment, adherence of TB patients with disorders 
related to alcohol use in the experimental area with 
those in the control area. So far, 1212 TB patients 
have been screened, of whom 540 have been 
recruited. 
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A pilot study to test the feasibility and impact of an 
intervention for mothers living with HIV/AIDS 

This study is an outcome of a previously conducted 
study using a community based approach to 
design an HIV/AIDS program for mothers living 
with HIV (MLH). This study had brought out key 
areas that challenge MLH which included barriers 
in accessing care, stigma from health providers, 
disclosure issues, legal issues, nutrition and coping 
with the illness. This pilot experimental intervention 
study was planned keeping in mind the felt needs 
of the MLH, and the strategies adopted were based 
on the suggestions of the MLH. Findings helped 
to plan a larger experimental study to assess the 
impact of the intervention model on the quality 
of life of MLH. The objective of the study was to 
compare the intervention care group and standard 
care group with respect to, physical health status, 
mental well being, social and family support and 
quality of life. This community-based, prospective, 
randomized, experimental study comprised of 
two-groups design randomly assigned 32 MLH to 
intervention and 32 MLH to a standard program. 
The intervention program consisted of five monthly 
sessions i.e. sharing my experiences - dealing with 
stigma and disclosure issues, compliance to anti-
retroviral treatment - maintaining a balanced family 
life, nutrition, maintaining a balanced family /social 
life/parenting, dealing with legal issues/ feedback. 
The study has been completed and data analysis 
is in progress. Total 81% of the participants have 
completed the 3 month assessment and 72% of 
the participants have completed the 6 month 
assessment. 

laboratory studies

Establishment of national database on TB

The data mining and genome annotation has been 
completed for 70 mycobacteriophages. This includes 
8318 gene / protein sequences and their functions. 
ACLAME database was used for comparative 
genomic analysis within the 70 mycobacteriophages, 
of which all have been completed and classified 
into functional families. All this is incorporated in 
the in-house mycobacteriophage genome database. 
Cloning, expression and purification of lysin gene 
of Che12 has been done towards identification of 
novel targets. Digitization of published articles 
from 1958-2009 (986 published) was done. BLAST 

tool has been incorporated into the database. 
Phage classification using Phaemerator was 
done, in which mycobacteriophages were already 
classified as clusters from A-O. This information 
has been integrated into MGDB. Seventy 
mycobacteriophages containing 8120 genes (except 
tRNA) were classified into 7815 families and added 
to the database. Of these, 37 mycobacteriopahges 
have been subjected to CODON W, BIOEDIT and 
RSCU. Their codon usage was analysed.

Characterization of anti-mycobacterial compound 
from less explored ecosystems: towards novel drug 
discovery for TB

A study was undertaken to characterize compounds 
from crude extracts that showed anti-bacterial 
activity. Experiments were undertaken to elucidate 
the structure of the active compound. It was 
observed that this compound was active against 
M. tuberculosis, methicillin- resistant S. aureus 
(MRSA) / vancomycin-resistant S. aureus. The 
purified pigment was found to be active only against 
standard and clinical (drug sensitive, MDR and 
XDR) M. tuberculosis isolates and MRSA. It did 
not show activity against Gram negative bacterial 
pathogens. Structural elucidation of the purified 
pigment is in progress. 

Lyophilization of luciferase reporter phage 
constructs

Phage titre of luciferase reporter phages (LRP) on 
long term storage in lysates reduced drastically 
and freeze-drying of the constructs was required. 
Hence optimization of the freeze-drying technique 
was attempted using various fillers. While trying 
trehalose as filler at 100mM concentration, there 
was no significant change in the RLU output of 
the freeze dried phage constructs in comparison 
to the original lysate. Upon storage for a period of 
30 days, the same RLU output could be observed 
in the freeze dried constructs, while there was a 
drop in the RLU of the original lysate stored in 
mycobacteriophage buffer. Further studies are 
being carried out to determine the shelf life of the 
freeze dried product.

Establishment of line probe assay facility for rapid 
detection of MDR-TB 

World Health Organization recommends the use of 
Line Probe Assays (LPA) for the rapid detection of 
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rifampicin resistance directly from sputum samples. 
Performance of the assay requires an exclusive 
facility comprising of three clean rooms one each 
for the preparation of PCR mix, amplification and 
hybridization. Establishment of such a facility at 
NIRT, Chennai was coordinated by WHO–SEARO, 
Delhi and FIND India with financial assistance 
from PATH. 

accreditation 

With an objective to get the LPA Lab accredited 
by an external agency before beginning to apply 
the test results for regular patient management, 
about 131 samples were collected from 60 patients 
covered under the Drug Resistance Surveillance 
Study of Tamil Nadu. The samples were tested 
by LPA according to the manufacturer’s protocol. 
DNA from 20 selected samples was re-tested by 
NJIL & OMD, Agra as part of the External Quality 
Assurance following which the LPA Lab at NIRT, 
Chennai has been recommended for accreditation 
by the Central TB division.

Cloning, over-expression, purification and 
immunological characterization of novel T-cell 
antigen, PpiA of M. tuberculosis

Earlier systematic separation and analysis of M. 
tuberculosis culture filtrate proteins was carried out. 
PpiA is one of the novel T cell antigens identified. 
Bioinformatics analysis also predicted PpiA 
protein to bind with more number of HLA alleles, 
compared with their novel T-cell antigens identified 
in previous analysis. These factors prompted to 
immunologically characterize the PpiA. The aim of 
the study was to immunologically characterize the 
recombinant PpiA protein of M. tuberculosis. PpiA 
gene was PCR amplified using H

37
Rv genomic 

DNA as template. The PCR amplified product 
was cloned in PrsetA vector. Cloned vector was 
transformed in E. coli BL21 (DE3) pLysS strain. 
PpiA protein was over-expressed in transformed 
E. coli by IPTG induction. Over-expressed protein 
was purified by affinity chromatography and used 
in immunological analysis in 10 healthy control 
subjects [subjects who were apparently free of TB 
symptoms and did not have close family contact of 
TB (HCSs) and 10 healthy contacts [Health care 
workers who were closely working with TB patients 
and apparently free from TB symptoms, those with 

latent TB infection (LTBI) (HCs). Blood from the 
study subjects was suitably diluted with RPMI 
and was cultured along with PpiA protein and 
standard antigens (ESAT-6, CFP-10, and Ag85B) 
for 6 days. After 6 days, cell culture supernatant 
was collected and IFN-γ level was measured by 
ELISA. PpiA antigen significantly induced higher 
IFN-γ production in HCs compared to HCSs. But 
there was no significant difference observed in the 
other three standard antigens tested (ESAT-6, FP-
10, and Ag85B) between HCs and HCSs. By ROC 
curve analysis, and fixing a cut-off point, PpiA 
showed only 30% sensitivity for the prefixed 100% 
specificity. PpiA antigen induced significantly 
higher IFN-γ response in HCs (LTBI) compared 
with the HCSs. But it had low sensitivity (30%) 
in differentiating HCs and HCSs. Due to its low 
sensitivity, this antigen alone cannot be used for the 
differentiation of TBI from HCSs. Since it induced 
higher IFN-γ response in LTBI, it can be included 
in the panel of antigens for the differentiation of 
LTBI from HCSs.

Cytotoxic cell response in M. tuberculosis 
infection

Memory cytolytic responses to selected ESAT-6 
(Esp1

1-20
, Esp6

51-70
) and CFP-10 (Cfp6

51-70
, Cfp8

71- 90
) 

peptides were studied in TB patients (n=15) and 
their healthy house-hold contacts (n=15). These 
peptides were selected on the basis of IFN-γ/IL-4 
ratio and bioinformatic prediction from previous 
studies. The memory subsets and the cytolytic 
molecules secreted were studied by flow cytometry. 
Of the four memory subsets, central memory subset 
was enhanced by Esp1 and effector memory by 
Cfp6 in PTB. The peptide Esp6 caused an increase 
in T

EMRA
 subset in HHCs. Cytolytic (Perforin and 

granulysin) central memory subset positive CD8 
and CD4 T- cells were induced by Cfp8 in PTB. 
Cytolytic T

EMRA 
subset was increased by Esp1, 

Esp6 and Cfp8. Further studies on these peptides 
may delineate the role of memory cell responses to 
these specific M. tuberculosis antigens which may 
help in designing an effective vaccine for TB.

Innate immunity in HIV infection

The present study investigated the frequency and 
function of NKT cells in HIV- infected individuals 
in addition to the receptor expression pattern. The 
aim of the study was to investigate the frequency 
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and function of NKT cells in HIV-infected 
individuals in addition to the receptor-expression 
pattern. The study included 15 individuals each 
from normal healthy subjects, PTB patients, HIV-
infected individuals and patients with HIV and TB 
co-infection. The frequency of NKT cells and the 
expression of phenotype, cytotoxic and chemokine 
receptors were studied by flow cytometry. The 
number of invariant NKT cells was significantly 
depleted in HIV and HIV-TB patients which 
normalized in HIV upon IL-15 + IL-12 stimulation. 
The constitutively expressed NK cytotoxicity 
receptor, NKp46 was elevated in HIV and HIV-TB 
individuals, which might be the host’s response to 
HIV replication. The distinct expression patterns 
of chemokine and adhesion receptors suggest that 
NKT cell subsets might traffic to different tissues 
and different microenvironment. High expression 
of chemokine receptor, CCR5 by most NKT cells 
suggests that these cells might be favorable targets 
of HIV infection. IL-15 and IL-12 combination 
have the ability to normalize the selective depletion 
of invariant NKT cells in HIV-infected individuals, 
but of limited value when co-infected with TB.

Utility of IFN-γ release assays in childhood TB

QuantiFERON-TB Gold in tube test (QFT-GIT) 
and tuberculin skin test (TST) in healthy subjects 
from the general population were evaluated, where 
TB is endemic and BCG is mandatory. Positivities 
of QFT-GIT (2%) and TST (1%) were very low 
among children, whereas their positivities were 
42% and 24% in adults, respectively. Results 
showed that QFT-GIT or TST were not influenced 
by prior BCG vaccination. The lower positivity 
rate obtained for TST and QFT-GIT in pediatric 
population suggest that either TST or QFT-GIT 
alone or in combination can be used to detect M. 
tuberculosis infection.

Use of alternative markers other than IFN-γ

The sub-optimal sensitivity of IFN-γ-based  
in vitro assays, especially in immuno-compromised 
individuals, emphasizes the need for alternative 
markers for diagnosing TB. The purpose of the 
study was to evaluate whether in vitro response to 
M. tuberculosis region of deletion-1 (RD1) peptides 
selected by computational analysis, measured 

by IFN-γ, interferon-inducible protein (IP)-10, 
monocyte chemotactic protein (MCP)-2 and IL-2 
can be useful biomarkers associated with active 
TB, with and without HIV infection. One hundred 
and twenty nine individuals were prospectively 
enrolled, 41 with active-PTB and 88 without TB 
[household contacts (HHCs) and community 
controls]. Sixty-six HIV-infected individuals were 
prospectively enrolled, 28 with active-PTB and 38 
without TB. A whole blood assay based on RD1 
selected peptides was performed. Soluble factors 
were evaluated by ELISA in plasma harvested at 
day1 post-culture. Enrolled individuals were also 
tested by QFT GIT and TST. IFN-γ response to 
RD1 selected peptides was significantly higher in 
active TB patients than in HHCS and community 
controls. IP-10 and MCP-2 response did not differ 
between active TB patients and HHCS, although it 
was higher in these groups compared to community 
controls; conversely IL-2 response did not differ 
among the three groups. When IFN-γ response 
to RD1 selected peptides was scored based on 
ROC analysis, active TB was predicted with 68% 
sensitivity and 86% specificity. QFT-GIT and TST 
showed sensitivity for active TB of 90% and 68% 
and a specificity of 58% and 59%, respectively. 
In HIV TB, by detecting IP-10, the sensitivity of 
the RD1 selected peptides and QFT-antigen (75% 
and 85.7% respectively) for active TB was higher 
compared to the same assays based on IFN-γ (42.9% 
and 60.7% respectively) and was not influenced by 
the ability to respond to the mitogen. By detecting 
IP-10, the specificity of the RD1 selected peptides 
and QFT-antigen (57.9% and 13.2% respectively) 
for active TB was lower than what was reported for 
the same assays using IFN-γ-detection (78.9% and 
68.4% respectively). IFN-γ (but not IP-10, MCP-2 
and IL-2) response to RD1 selected peptides was 
associated with active TB with a higher specificity 
than QFT-GIT and TST. HIV infection did not 
impair RD1-specific response detected by IP-10, 
while it significantly decreased IFN-γ mediated 
responses. 

Humoral immune response to 4 recombinant 
antigens for sero-diagnosis of TB

Four recombinant M. tuberculosis antigens viz., 
38kDa, Adk, BfrB and MPT 64 were assessed for 
their diagnostic potential in terms of sensitivity and 
specificity using indirect ELISA. The study included 
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sera from 100 HCSs (48 PPD –ve and QFT –ve), 
80 PTB patients (54 S+ve C+ve, 26 S-ve C+ve, 
28 cavity and 40 non cavity), 108 HHCs, 80 HIV 
positive subjects and 80 HIV- TB positive patients. 
In PTB, the sensitivity of individual antigens 
ranged from 17% to 53% and the specificity was 
> 95%. When all 4 antigens were combined, the 
sensitivity was increased to 75% and the specificity 
was 88%. Adk yielded sensitivities of 46% and 
44% in S+ve C+ve and S-ve C-ve HIV-TB group 
with >95% specificity in PPD–ve QFT–ve HCSs. 
On combining four antigens, sensitivities increased 
to 55% and 56% in both S+ve C+ve and S-ve C-ve 
HIV-TB groups respectively with a specificity of 
88%. These antigens can be used as cocktail antigens 
in the serodiagnosis of active TB. Since Adk shows 
more positivity in HIV-TB group, combination of 
antigens with Adk can be a diagnostic marker in 
HIV- TB. 

In-silico prediction of t- cell epitopes from M. 
tuberculosis antigens

The 24 novel T- cell antigens that elicit IFN-γ 
response were chosen and mapped for both class 
I and II MHC epitopes using prediction software 
(Propred). In the design of peptide-based vaccines 
and diagnostics, the issue of population coverage in 
relation to MHC polymorphism is important, because 
of the fact that different HLA types are expressed 
at dramatically different frequencies in different 
ethnicities. Thus population coverage for each of 
the selected proteins by IEDB population coverage 
calculation was calculated. The immunodominant 
regions of 24 novel T- cell antigens were predicted 
by submitting their FASTA sequences to Propred. 
Percentage of binding was calculated by proportion 
of alleles a protein binds to that of total number 
of alleles. Percentage of binding affinities of 
majority of the proteins was significantly greater 
than control proteins (ESAT-6, CFP-10 and 
Ag85B). Adk, CIP50, Rv2251c, Rv3248c, Fba, 
Rv1324, Acn, Tal, ProA, MmsA, Rv2394, Pgi, 
FabG4, Ald, Rv2721c and Pks13 had high binding 
affinity (> 90%) to both class I and II alleles. The 
percentage of coverage of each protein was higher 
than immunodominant and validated reference 
antigens (ESAT-6, CFP-10 and Ag 85B protein), 
except Pks13. Maximum population coverage 
rate (97.24%) was observed in Adk followed by 

CIP50 (96.9%). This suggests that these antigens 
may probably induce protective immune response 
in majority of the population when administered. 
In the present study, four promiscuous putative 
epitopes viz., 67 VVLLWSPRS, 42 VVGVTTNPS, 
178 MRFLLSAKS and 842 IRLMALVEY from 
human T- cell antigens of M. tuberculosis have 
been computationally validated as potential vaccine 
candidates across diverse ethnicities. 

Characterization of lipoprotein lpqs of M. 
tuberculosis

The lpqs is a putative lipoprotein of M. tuberculosis 
encoded by the open reading frame Rv0847 and is 
implicated in the survival of M. tuberculosis under 
dormant condition and high copper concentration. 
Disruption of lpqs gene from the M. tuberculosis 
genome by specialized transduction impaired the 
intracellular survival of the mutant in macrophage 
model of infection. Mutant infected macrophages 
also induced a reduced immune response compared 
to the wild type H37Rv. Mutant showed reduced 
growth in Sauton’s minimal media and was highly 
sensitive to sodium dodecyl sulphate (SDS) 
and copper compared to the wild type H37Rv. 
Over-expression of lpqs in M.smegmatis under 
the inducible acetamidase promoter resulted 
in decreased growth rate and defective biofilm 
formation probably due to the altered cell envelop 
structure. Over-expression of lpqs in the E.coli 
BL219 (DE3) proved to be toxic to the host, 
resulting in cell lysis.

PknE, a serine / threonine protein kinase is a 
suppressor of innate immunity

Role of PknE, a STPK in pathogenesis was 
investigated. PknE was biochemically characterized 
and found to be Mg2+/Mn2+ dependent kinase. A 
gene knock-out was generated using specialized 
transduction method to study the phenotypic 
effects in vitro and in pathogenesis. The knock-
out strain was found to be resistant to stresses like 
SDS and acidic pH. In addition, the knock-out 
strain was resistant to kanamycin, a second line 
anti-TB drug. The knock-out strain promoted high 
levels of apoptosis in THP-1 derived macrophages 
compared to the wild type. Apoptosis initiated by 
the knock-out strain was independent of TNF-α, 
iNOS, Akt, Arg1 and pro-inflammatory cytokines. 
Apoptosis in knock-out strain infected macrophages 
underwent intrinsic/mitochondrial pathway, 
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Arg2, TP53 dependent apoptosis with increased 
chemokine secretion. Knock out strain was found 
to suppress the MAPK signaling, a master regulator 
of cytokines synthesis and apoptosis execution. 
Further, the knock-out strain exhibited a hyper-
virulent phenotype in guinea pig model of infection. 
Study showed that PknE suppressed apoptosis and 
played a role in persistence of M. tuberculosis.

CCL5 (RANTES) gene polymorphisms in PTB

Polymorphisms in the promoter (-403G/A and 
-28C/G) and intron (In1.1T/C) regions of CCL5 gene 
were studied by polymerase chain reaction followed 
by restriction fragment length polymorphism (PCR-
RFLP) method in 213 healthy controls (HCs) and 
212 PTB patients. Allele and genotype frequencies 
were not different between PTB patients and HCs. 
However, significantly decreased frequencies 
of the haplotype A-C-C and the diplotype G/A-
T/C were observed among PTB patients when 
compared with HCs. The results suggested that 
the studied CCL5 gene polymorphisms are not 
associated with susceptibility to PTB. However, 
the CCL5 halpotype A-C-C and the diplotype G/A-
T/C may be associated with resistance to PTB. The 
findings may be useful to understand the genetic 
susceptibility / resistance to PTB.

CXCL12 [stromal cell derived factor-1 (SDF-1)] 
gene polymorphisms in PTB 

The CXCL12 gene polymorphisms such as 
In2+5887 & In2+6201 (Intron region) and 3’UTR 
+12197 & +14478 (UTR region) were studied using 
PCR-RFLP method in 187 healthy controls (HCs) 
and 184 PTB patients. An increased frequency of 
G ⁄ A genotype of In2 +5887 was observed among 
patients than HCs. Moreover, significantly increased 
frequencies of G ⁄ A genotype of In2 +5887 and 
G ⁄ G genotype of 3’UTR +12197 polymorphisms 
were observed among female patients with PTB as 
compared to female HCs. The study suggested that 
G/A genotype of In2+5887 and G/G genotype of 3’ 
UTR+121973 polymorphisms may be associated 
with susceptibility to PTB among females. 

Expression of TLRs by non-phagocytic pleural 
mesothelial cells Met-5A cell line and its role in 
pathogenesis of tuberculous pleurisy

Although pleural mesothelial cells (PMCs) are not 
professional antigen presenting cell, they express 

innate immune receptors like TLRs, probably to 
initiate innate defense mechanisms. The aim was 
to understand the role of PMCs in innate immunity, 
by studying the expression of TLR 2, 4 and 9 in 
M. tuberculosis infected PMCS and transcription 
factors AP-1 and NF-κB involved in TLR pathway. 
There was no expression of TLR4 on Met-5A cells 
and TLR 2 expression was significantly decreased 
in infected PMCs. On the contrary, PPD and CFA 
increased the TLR 9 expression. The nuclear 
extract of the stimulated cells showed a significant 
decrease in c-Jun levels, a major component of the 
AP-1 transcription factor in all culture conditions. 
H37Ra and CFA proteins stimulated the expression 
of c-Fos at early time point whereas H37Rv induced 
its expression at later time point. The expression 
of NF-κB p50 was noticed at all time points but 
was not significantly altered. The expression 
of NF-κB p65 was increased at 24hours in CFA 
and PPD stimulated cells. The human mesothelial 
cell line Met-5A expressed TLR 2 and TLR 9 but 
not TLR 4. The constituents of the lipomannan 
(ManLAM) from these strains might be the cause 
for the observed preferential up/down regulation of 
the studied TLRs. 

Role of matrix metallo proteinases in tuberculous 
pleuritis

The levels of different Matrix Metallo Proteinases 
(MMPs) viz., MMP-1, MMP-7 and MMP-9 involved 
in inflammatory responses were compared in plasma 
and pleural fluids of TB and non-tuberculous patients 
to understand the patho-physiology of TB at the site 
of infection. The levels of MMP-1 were significantly 
increased in TB pleural fluid (PF) compared to TB 
blood and NTB-PF. The MMP-7 and -9 levels were 
significantly higher in blood compared to PF in both 
groups. The comparison of MMP-9 levels in two 
groups showed significantly higher levels in TB-
PF. It is evident that MMP levels are altered at the 
site of infection and also in the systemic circulation 
indicating its compartmentalization and role in 
normal physiologic processes. Thus, MMPs play a 
major role in inflammatory responses and possess all 
possible characters to act as a valuable biomarker.

Pharmacokinetics of anti-TB drugs in children 
with TB

To determine the pharmacokinetics of rifampicin 
(RMP), isoniazid (INH) and pyrazinamide 
(PZA) in children with TB, and to relate drug 
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pharmacokinetics with treatment outcomes, 84 
HIV seronegative children with TB aged 1 to 
12 years attending the TB treatment centres in 
Chennai and Madurai, India were recruited. All the 
children were receiving TB treatment according to 
RNTCP guidelines. The INH acetylator status was 
determined. Nutritional status was assessed using 
z scores. Children <3 yrs had significantly lower 
RMP, INH & PZA than older children. Stunting 
and under weight were associated with lower blood 
levels. 90% of children had sub-therapeutic RMP 
Cmax (<8µg/ml). Age, nutritional status and INH 
acetylator status influenced drug levels. RMP and 
INH concentrations were important determinants of 
treatment outcome. Recommendations for anti-TB 
treatment in children should take into consideration 
age and nutritional status.

Quality of anti-TB medicines supplied in the 
RNTCP treatment centres 

In the RNTCP, quality assured anti-TB drugs are 
supplied to patients. However, adverse storage 
conditions could affect drug content. Aim of the 
study was to determine the content of certain anti-TB 
drugs stored at different TB treatment centres of the 
RNTCP in the state of Tamil Nadu. Eight districts 
across the state were selected, and the following 
drugs were collected from five settings in each 
district: rifampicin (150mg & 450mg), isoniazid 
(300mg), pyrazinamide (500mg & 750mg), 
ethambutol (400mg & 600mg), ethionamide 
(250mg), levofloxacin (500mg) and cycloserine 
(250mg). The drugs were coded prior to analysis. 
The acceptable limits for drug content were taken 
as 90-110%. Quality of most of the anti-TB drugs 
were within acceptable limits in most districts. The 
number of tablets not within acceptable range were 
higher for rifampicin 150mg, levofloxacin 500mg 
and cycloserine 250mg. Cycloserine content was 
low in all districts, the mean drug content being 
200mg (range: 108 - 245mg). The quality of drugs 
did not differ among districts, and that the geo-
graphical location of the districts did not influence 
the drug content. 

Predictors and immunologic characterization of 
TB-associated IRIS in a prospective clinical trial 
cohort in Chennai

Immune reconstitution inflammatory syndrome 
IRIS or paradoxical worsening of infection, 

following the initiation of ART is particularly 
common in AIDS patients with co-existent TB. To 
predict this phenomenon, a prospective cohort study 
nested within a parent TB-treatment trial has been 
undertaken by NIRT, Chennai in collaboration with 
NIH, USA. In this study, clinical predictors and risk 
factors are being evaluated and compared between 
patients who develop TB-IRIS and those who do 
not. Markers of T cell activation (e.g., PD-1, CD69, 
intracellular Ki67, co-expression of HLA-DR and 
CD38) are being evaluated for predicting TB-
IRIS by comparing values at baseline and during 
TB-IRIS episodes. The effector response of CD4 
T cells to TB is studied by longitudinal follow-up 
of T cell stimulation assays and a panel of serum 
cytokines (Th1/Th2/Th17) is measured. The study 
was started in November 2009. As on 31st March 
2012, 56 patients have been recruited to the study, 
out of which 19 experienced IRIS. CD8 cells and 
viral load at baseline were found to be significant 
predictors. 

Frequency of drug resistance mutations among 
HIV-infected adults failing first line ART in 
southern India

The present study discusses the prevalence of 
drug resistant mutations in 50 HIV-1-infected 
individuals from southern India who have failed 
standard first line ART. A high frequency of 
resistance mutations were found among this 
group of patients. 82% had lamivudine resistant 
mutations, 60% had stavudine resistant mutations 
and 56% had zidovudine resistant mutations; 
66% had efavirenz resistant mutations and 94% 
had nevirapine resistant mutations. In addition, 
48% had didanosine resistant mutations, 48% had 
abacavir resistant mutations, 68% had delavirdine 
resistant mutations, 82% had emtricitabine resistant 
mutations, 70% had zalcitabine resistant mutations 
and 8% had tenofovir resistant mutations. This 
information will help to review the efficacy of the 
current treatment regimens and to plan or modify 
the composition of ART.

bio-informatics

Updation of M. tuberculosis structural database 
(MtbSD)

M. tuberculosis structural database (MtbSD) 
is a resource database for 3D structures of M. 
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tuberculosis proteins. MtbSD currently contains 
876 three dimensional structures (19 new structures 
are added) for 332 (four new genes are added) 
mycobacterial genes. The current version of the 
database has been updated with 19 new protein 
structures and information on four new genes. 
Structural homologues for the new genes are 
being identified. All proteins/enzymes are flexible 
molecules due to the non-covalent nature of their 
folded 3D structure, and therefore exist in a range 
of conformations, often with relatively small energy 
differences between them. Advances in structural 
and molecular biology, as well as in biophysics, have 
led to the determination of high resolution atomic 
structures for many of the proteins. Currently, of the 
828 available protein structures, 683 structures are 
in complex with ligands. The holo-complexes have 
been categorized based on functional (cognate) and 
non-functional ligands. 

PE and PPE proteins of M. tuberculosis - potential 
antigenic proteins

The association of PE-PGRS/PPE proteins of 
H37Rv with dormancy associated conditions 
was established using the MTB reg database. 
CTL epitopes from representative proteins were 
predicted using two different in-silico methods. 
The possible population coverage of the epitopes 
shortlisted by both methods was calculated using the 
population coverage calculator available in IEDB 
analysis resource. Nearly half of the PE/PPE family 
proteins were found to be essential for dormancy of 
MTB. Three proteins from this family, Rv0872c, 
Rv1168c and Rv1169c, have been reported to be 
up-regulated under multiple dormancy associated 
conditions. Thirteen promiscuous epitopes were 
identified in these proteins. These epitopes were 
found to be conserved in seven different virulent 
strains of MTB and had a population coverage 
of 71-94%. The current study demonstrated that 
PE/PPE proteins that are important for dormancy 
in MTB also encode a number of promiscuous 
epitopes that could form important components of 
a successful TB vaccine. 

Molecular modeling of M. tuberculosis proteome 

Experimental structures, solved either by X-RAY 
or NMR, are available for only 332 of the 3989 gene 
products of M. tuberculosis. In the absence of an 
experimentally determined 3D structure, homology 

modeling can provide a useful 3D model for a 
target protein. The main goal of protein models is to 
provide structures for docking and drug designing 
studies. The Institute has modeled structures for 
100 MTB proteins by manually inspecting and 
selecting the most appropriate template for each 
target. For every target protein, an apo protein and 
a holoprotein in complex with cognate ligand has 
been modeled. 

epidemiological studies 

Estimation of prevalence of PTB in Chennai city

Since the prevalence of PTB is high in urban 
areas, this sample survey was started in Chennai 
metropolitan city in August 2009. The coverage up 
to October 2011 is shown in the following Table: 

coverage in chennai city
activities coverage(n) 
Enumeration 29998
Symptom screening 27800 (93%) 
X-ray screening 27156 (91%) 
Sputum eligible 2749
Sputum collection 2508 (91%) 

Ninety five individuals were identified as TB cases 
through examination either by smear or culture or 
both, with a crude prevalence of smear or culture 
positive TB in 3.7 per 1000 population.

Sample survey to estimate tobacco use in urban, 
semi-urban and rural areas from Tamil Nadu

The survey attempts to collect detailed data on 
tobacco use from individuals 15 years and above 
through a community based sample survey in 
urban, semi-urban and rural areas of Tamil Nadu. 
The national estimate of prevalence of consumption 
of tobacco in any form among 15-54 years old men 
was 57% and that among women was 11% (source 
NFHS 3). With an overall prevalence of 28.3% 
required, precision of 10%, 90% coverage design 
effect of 2, the required sample size was calculated 
to be 2141. The same sample size was used for 
all the three study settings, namely urban, semi- 
urban and rural. The survey was started in August 
2009 and completed in September 2011. A written 
consent was obtained from all the participants. The 
registered population was screened for PTB and 
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tobacco use by a structured questionnaire. Two 
sputum specimens were collected from all the study 
participants. Surveys in the rural and semi-urban 
areas have been completed. The overall coverage is 
shown in the following table:

coverage
activities tobacco use survey (n)
Enumeration 7510
Screened for tobacco 
use and TB

7510 (100%)

Tobacco users 1604 (21%)
Sputum collection 6639 (88%)
Smear and/or culture 
positives

35 

activities under the icer Programme 

Immunological consequences of helminth and 
mycobacterial co-infection

This study showed that the prevalence of latent 
TB (as determined by PPD positivity) was 54%, 
intestinal helminth infection was 32%, filarial 
infection was 9% and culture-confirmed active 
TB was 0.5%. Only age and BCG vaccination 
were significantly associated with PPD reactivity; 
however, BCG vaccination was associated with a 
lower prevalence of hookworm infection. Neither 
intestinal helminth infection nor filarial infection 
was associated with diminished frequencies of 
PPD positivity. It was also showed that co-existent 
filarial TB infections down regulate Th1 and Th17 
responses, which are necessary for protection 
against active TB. Baseline immune response in 
hookworm infected individuals was also studied. 

NatioNal JalMa iNstitute for 
leProsy & other Mycobacterial 
Diseases, agra
Studies on basic science and understanding of 
disease process in leprosy and TB

The study of chemokine CXCL-12 and cytokine 
TNF-α genes in lungs of guinea pigs exposed to 
M. tuberculosis was undertaken using real time RT-
PCR and in-situ expression of genes of chemokine 
CXCL-12 . This is a chemo-attractant for specific 
lymphocyte subsets and was found to be up regulated 
in guinea pig lungs exposed to aerosolic M.TB. 
inoculation. CXCL-12 gene expression was seen in 

2/6 lung specimens 4 weeks post-exposure and in 6/7 
lung specimens at 8 weeks post-exposure in guinea 
pig lung tissue obtained in RNA ladder (Fig1). 

Fig 1. Showing CXCL-12 positive sites in the lung of guinea pig 
by 2-step in-situ RT PCR. CXCL gene expression seen as yellow 
brown; counter stain used is haematoxyin (Mag. 300x) 

In the earlier year, CXCL 10 and 11 were also 
demonstrated in guinea pig lung in the animals 
exposed to aerosolic M. tuberculosis infection. 
Biofilm formation was observed in the cultures of M. 
smegmatis, M. fortuitum, M. avium and M. tuberculosis 
H37Rv. All these mycobacteria produced biofilm of 
varying size and intensity. M. smegmatis produced 
more biofilm at 370C while M. fortuitum, M. avium 
and M. tuberculosis H37Rv produced more at 
300C. The biofilm of mycobacteria showed extra-
polysaccharides being secreted from cell body and 
this increased with time. Cells of mycobacteria were 
observed to replicate in this biofilm. 

In the biofilm voids (water channels) were clearly 
distinct and showed heterogeneity characteristic of 
a mature biofilm. Liquid flow occurs in these water 
channels, allowing diffusion of nutrients, oxygen, 
and even antimicrobial agents (Fig. 2 & 3). 

Fig.2. Moderate biofilm production at pH 6.5 in MB 7H9 by M. 
fortuitum in 7H9 after 2 weeks
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Fig.3. Moderate biofilm production at pH 6.5 in MB 7H9 by 
M.avium in second week

The studies at the Institute re-confirmed that there is 
absence of NOD 2 variants in the Indian population 
which demonstrates the allelic heterogeneity in 
mycobacterial diseases at the population level. 
The study of sTLR 2 in plasma of 175 active 
PTB patients, 123 HHCs of these patients and 44 
HCs by sandwich ELISA and Western blotting 
methods, demonstrated a lower level of sTLR 2 in 
tuberculosis patients than their household contacts 
and healthy controls. Three polypeptides of sTLR 2 
(51, 29 & 7 kDa) were detected in these samples by 
Western blotting with anti-human TLR 2 antibody. 
Further the stimulation of CD14+ monocytes from 
healthy individuals with pam3CSK4 blocked with 
recombinant TLR 2 reduced the expression of 
membrane TLR 2 and also decreased the production 
of TNF-α. This may have a bearing that a lower 
level of sTLR 2 might be associated with immuno-
pathogenesis of tuberculosis and probably acting 
as a decoy receptor for TLR 2 ligands affecting  
TLR 2 activation. Plasma sTLR 2 levels could 
be a promising biomarker for understanding the 
mechanism of pathogenesis or prognosis of the 
disease.

operational studies 

The national sample survey to assess the disease 
burden in leprosy and the extent of stigma prevailing 
in the community, was completed in 29 states and 
6 union territories with whole hearted support of 
Central Leprosy Division, Government of India, 
state leprosy and district leprosy staff of NLEP, ILEP 
members in India and other voluntary agencies, 
in addition to the grass root ASHA and health 
workers, leprosy affected persons and members of 
the panchayat sammities and NIMS, New Delhi. 

Special efforts and different sampling methodology 
has been used for rural and urban settings. The 
interim report of the study has been submitted to 
the Central Leprosy Division, Government of India 
and detailed data is being analysed. 

As per National Reference Laboratory mandate 
of RNTCP substantial progress has been made 
in accreditation of two Intermediate reference 
laboratories respectively in the states of Himachal 
Pradesh and Assam. In addition efforts for 
strengthening of the laboratories of Medical 
College, Tanda, Subharti Medical College, Meerut, 
and SRMS, Bareilly have been initiated for solid, 
liquid and LPA testing of sputum samples of the 
area. MDR treatment services for patients of Agra 
have been initiated with SN Medical College, Agra 
and laboratory support from NJIL & OMD till Agra 
STDC becomes functional. 

On the ongoing drug resistance survey studies in 35 
districts of western UP and Bundelkhand region, the 
collection of samples were completed in 32 districts 
and training imparted to state TB officers, district TB 
officers and MO’s of the remaining 13 districts with 
active support of State TB Demonstration Centre of 
Agra on the methodology and collection of samples. 
The results obtained so far indicate MDR prevalence 
of about 4% in new sputum positive cases which 
ranges from 10 to 30% in some re-treatment cases. 
Studies on detecting molecular drug resistance in 
leprosy have been initiated as ICMR task force 
project with Foundation of Medical Research, 
Mumbai, Blue Peter Research Centre, Hyderabad, 
SLTRI, Karigiri, NIE, Chennai in retrospectively 
in cases not responding adequately to MDT and 
prospectively in new cases of leprosy diagnosed at 
these centres.

Molecular epidemiology

Genetic polymorphism in M. tuberculosis isolates 
from tuberculosis patients from Sahariya tribe of 
north central India was undertaken. Of the 234 sputum 
samples collected from pulmonary tuberculosis 
patients of Sahariya tribal (n=203) and non-tribal 
(n=31) population and cultured in Lowenstein-
Jensen media, 122 isolates were observed to be 
culture positive, of which 99 were from Sahariya 
tribe and 23 from their non-tribal neighbours. Culture 
results are available for 75 patients (both tribals and 
their neighbours) of which 42 are fully sensitive 
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(56%), 19 are mono-resistant (25%) and 10 (13%) 
are MDR and the rest (6%) are poly drug resistant. 
The spoligotyping and MIRU-VNTR typing carried 
out to identify different mycobacterial strains 
prevalent in this region revealed presence of mainly 
two M.tb strains: Central Asian/ Delhi lineage and 
East African Indian strain were the predominant 
types (Fig 4). 

Pursuing the goal of establishing a transmission 
link in leprosy using molecular methods using M. 
leprae specific primers (RLEP- PCR) patients skin 
smears as well as soil and drainage water from 
around the patients dwellings were collected and 
analysed. A 129 bp fragment was amplified that the 
presence of M. leprae could be established in all 
sample types (skin slit smears, soil and water). This 
is now also being done in samples obtained from 
Chattisgarh and other parts of UP (Fig 5).

Fig. 5. Figure showing results of RLEP-PCR amplication of M 
leprae in slit skin smear samples
Amplicons were visualized on electrophoresis using 2% agarose 
gel. Lane-1 to 6 slit skin smear samples of patients Lane-7 
Negative control, Lane-8 &16 Ladder 100 bp. Lane-9 to15 slit 
skin smear samples of patients

Fig.4 Genetic polymorphism in M. tuberculosis isolates

other studies 

A multi-centric, international collaborative project 
on assessment and treatment of early nerve 
damage has been initiated with financial support 
from Netherlands Leprosy Relief Foundation, 
Netherland. The BSL3 laboratory continues to 
support studies of various national institute’s 
drug development and vaccine studies in guinea 
pig model with Punjab University, AIIMS,  New 
Delhi, CDRI Lucknow, PGIMER Chandigarh, 
Delhi University etc. 

NatioNal iNstitute of 
cholera aND eNteric 
Diseases, KolKata
surveillaNce aND ePiDeMiology 
of PathogeNs 

Establishment of the Global V. cholerae Data-
base (GVD) with the collaboration of Centers for 
Disease Control and Prevention, Atlanta, USA 
and the PulseNet Asia Pacific PFGE network. 
The main aim of GVD is to establish pulsed-
field gel electrophoresis (PFGE) profiles of this 
pathogen generated by the participating countries 
and to have a real-time linked system for the early 
recognition of clusters of cholera that may flare 
into outbreaks. The PFGE profiles of V. cholerae 
isolated from many cholera outbreaks occurred 
recently have been uploaded by NICED, Kolkata 
(Fig. 1).
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Fig. 1. PFGE patterns of V. cholerae isolated in India and 26 
unique patterns were identified among Indian strains. These 
profiles can be compared with future cholera outbreaks to identify 
the clonal origin of strains

NICED, Kolkata is continuing active surveillance 
on 25 common enteric pathogens using stools/ 
swab samples collected from diarrhoeal patients 
admitted in Infectious Diseases and Beliaghata 
General Hospital (IDBGH), Kolkata and patients 
treated at the outpatients department of the B. C. 
Roy Children Hospital (BCRCH), Kolkata. Analysis 
carried out on 638 and 875 stool specimens/rectal 
swabs were collected from the IDBGH and BCRCH 
during April 2011 to March 2012, respectively. 
Prevalence of different enteric pathogens in the 
IDBGH include V. cholerae O1 (18.3%), rotavirus 
(23.7%), diarrhoeagenic E. coli (DEC) (8.8%), 
Giardia lamblia (7.1%), adeno virus (6.7%) and 
Shigella sp. (6.4%). In diarrhoeal children less than 
five years of age treated at the BCRCH, Kolkata 
rotavirus was identified as the major pathogen (59%) 
followed by norvo virus G2 (31%) adeovirus (20%), 
DEC (12.6%), Campylobacter jejuni (12.2%) and 
Giardia lamblia (9.3%). Prevalence of norvo virus 
G2 was abnormally high at this hospital compared to 
previous years. This study confirms the importance 
of rotavirus vaccine for children. Since the vibrios 
remained susceptible for fluoroquinolones, this can 
be used as a supportive drug in the management of 
cholera. Most of the Shigella strains were highly 
resistant (~90%) to fluoroquinolones but were 
susceptible for ceftriaxone, which is recommended 
by the WHO for the treatment of dysentery cases. 
Serotype switch from S. flexneri to S. sonnei was 
observed in Kolkata in recent years. The S. sonnei 
isolates were resistant to fluoroquinolones like 
norfloxacin, ciprofloxacin and ofloxacin.

Community based epidemiologic study on diarrhoea 
in children ≤ 2 yr in rural setting of West Bengal was 
able to identify factors which could be harnessed 
upon to develop intervention trial. Most frequent 
rotavirus genotype detected from 36 diarrhoeic 
stool samples in this investigation were G9P[4] 
(10; 28%), G1P[8] (7; 19%), G2P[4] (5; 14%) and 
G8P[4] (3; 8%). The study also identified bacterial, 
protozoal, helminthic and viral co-infections present 
in symptomatic rotavirus infections in children. 

Studies on ecohydrology of Vibrio and other 
enteric pathogens in the Gangetic riverine-estuarine 
ecosystem along with Sundarban mangrove 
compartment is being investigated for the first time 
to establish links between the seasonal drivers of 
Vibrio dynamics in the riverine-estuarine Gangetic 
ecosystem in an endemic cholera region of West 
Bengal, India. Further, the effect of the changing 
salinity during a tidal cycle, sediment resuspension 
from tidal flats can also play a direct role on Vibrio 
concentration in the water column on a daily and 
seasonal basis. Vibrio counts in intertidal surface 
sediments showed a very similar seasonal trend 
as in surface waters in the middle of the estuary, 
strongly pointing to a benthic-pelagic coupling 
of Vibrio dynamics. Physico-chemical attributes 
coupled with climatic and tidal factors interplay as 
effective biomonitoring tools in the preponderance 
of V. cholerae and its phages in the Gangetic 
riverine-estuarine ecosystem.

impact of climatic factors

Correlation of rotavirus infection was identified 
with the increase of sunshine duration while 
prevalence of cholera was linked to lesser sunshine 
duration. The rotavirus infection was in peak during 
winter season when the temperature and RH were 
at minimum. All these suggested that the El Niño 
and La Niña has definite role in determining the 
prevalence of diarrhoea in Kolkata. 

other studies

Phage typing has been carried out on 563 strains 
of V. cholerae O1 strains received from different 
parts of the country. A total of 17 (2.94%) strains 
were found to be untypeable with the conventional 
phage typing scheme of Basu & Mukherjee. Using 
the new typing scheme, all these strains were found 
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to be typeable and could be clustered into a number 
of distinct types.

Studies were carried out on sex-trafficking and 
HIV infection in West Bengal, injecting drug use 
and genetic susceptibility to HIV in north-eastern 
states of  India, oncogenic Human Papilloma Virus 
infection and cervical cancer in sex workers of West 
Bengal, substance & sexual abuse among street 
children of Kolkata and genetic characterization of 
HIV among sex workers and injection drug users 
(IDUs). Genetic characterization of HIV strain 
among IDUs in Nagaland was identified for the 
first time. Another study revealed among the HIV 
sero-positives subjects, pulmonary tuberculosis 
is significantly associated when the CD4 count is 
≤ 50/µl. It may be used as an indicator for early 
detection of pulmonary tuberculosis among the 
HIV sero-positives population.

In addition to diarroeagenic pathogens, NICED, 
Kolkata has been continuing strain surveillance for 
Influenza viruses with focus on pandemic H1N1 
among outpatient departments of hospitals in 
Kolkata.

basic research

Escalating antibiotic resistance of the microbes 
is the major threat in infectious diseases in recent 
times. Studies have been carried out on carbapenem 
resistance and co-existence of other mechanisms of 
resistance in organisms causing neonatal infections. 
A new metallo β-lactamase was identified in neonatal 
gut and blood isolates called the New Delhi metallo 
β-lactamase. This enzyme was found to be prevalent in 
both Enterobacteriacae and lactose non-fermenting 
bacteria. The transmission of this gene was studied 
and found to be promiscuous in nature indicating its 
rapid spread in the hospital environments. Detection 
of NDM-1 by phenotypic and genotypic methods 
has been presented in Fig. 2.

The recent devastating cholera outbreak in Haiti 
caused by Vibrio cholerae O1 has been identified 
to possess an unique mutation at the 58th nucleotide 
of ctxB gene. Based on nucleotide variations in 
the ctxB locus, double mismatch mutation assay 
has been developed to discriminate the classical, 
El Tor and Haitian alleles and thereby to detect 
the emergence of new variants of V. cholerae O1. 
PCR based assay to discriminate the classical, El 
Tor and Haitian types of ctxB alleles has been 
presented in Fig. 3. Chronological study using 
archive strains revealed that the Haitian ctxB first 
appeared in Kolkata during April, 2006 and 93% 
strains isolated in Kolkata during 2011 carried the 
new allele. Dendogram analysis showed a distinct 
PFGE pattern of the new variant strains when 
compared with the strains carrying classical ctxB 
suggesting considerable diversities in genomic 
content of the new variant strains in Kolkata but 
they closely matched with the Haitian outbreak 
strains. Exploitation of this newly developed PCR 
assay will play important role in understanding the 
intercontinental spread of cholera.

Fig. 3. PCR based assay to discriminate the classical, El Tor 
and Haitian types of ctxB alleles. A, assay with classical specific 
primers, B, Haitian specific primers

It has been established first 
time that Entner Doudoroff 
(ED) pathway of V. cholerae 
is functional and is obligatory 
for gluconate catabolism. 
Comparative transcriptome 
analysis with cells grown in 
presence of glucose or gluconate 
revealed functional ED pathway 
led to activation of subset of 
previously reported in vivo Fig. 2. Detection of NDM-1 by phenotypic and genotypic method
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expressed genes. Genetically modified strain with 
defective ED pathway further established direct link 
between activation of ED pathway and V. cholerae 
virulence both in vivo and in vitro. This pathway 
could be a potential target for drug development 
against cholera. 

Based on the nucleotide variation of the cssA 
and cssB encoding colonization factor CS6 of 
enterotoxigenic E. coli (ETEC), simple and reliable 
real-time quantitative PCR (MAMA-qPCR) assays 
have been developed. MAMA-qPCR have been 
used to detect the CS6-expressing ETEC, along 
with the identification of allelic variations. Analysis 
carried out on 145 ETEC clinical isolates showed 
association of AIBI and AIIIBI allelic variants of 
CS6 with cases (children with acute diarrhea) and 
AIIBII variants mostly in controls (asymptomatic 
infection) (Table 1). This method has proved to be 
very effective in understanding the association of 
allelic variants in CS6-expressing ETEC with the 
clinical features of diarrhoea, as well as in ETEC 
vaccine studies.

Toll-like receptors (TLRs)-activated Th1 and Th17 
responses have been extensively studied which 
showed that pathogen-derived and commensal 
flagellins may elicit regulatory responses through 
Tpl2/Cot-independent activation of ERK and 
enhanced production of IL-10 and TGF-β. These 
flagellins recruit Gs-coupled receptors, A2A and 
VPAC1 as co-receptors of TLR 5. Signals transduced 
by TLR 5 and the co-receptors converge on c-Src, 
which activates Rap1-b-Raf-MEK-ERK in MyD88-
TRAF6- and cAMP-PKA-dependent mechanisms. 
Simultaneously, coreceptor-activated signals 
suppress Th1 cytokines production. Flagellins 
that generate regulatory responses induce DC 

tolerogenicity and ameliorate murine experimental 
colitis through the induction of Foxp3+ T cells. This, 
to the best of our knowledge, is the first report of 
Gs-coupled receptor activation by TLR ligands and 
the regulation of immune response through cross-
talk between G-protein signaling and non-receptor 
tyrosine kinases. This is also the first study to 
delineate Tpl2/Cot-independent regulation of MEK-
ERK signaling pathways by TLR activation signals. 

Shigella dysenteriae type 1 origin porin treated 
follicular zone (FO) B cells showed up-regulation 
of TLR 2 and 6, in contrast Marginal Zone (MZ) 
B cells did not express any of the TLRs. The 
early activation markers CD69 and CD25 were 
up-regulated besides CD40 and MHCII (I-Ab) on 
FO B cells, indicating the potential of the cells to 
receive cognate or bystanding T cell help. FO B 
cells showed up-regulation of IL-12, IFN-γ and 
TNF-α whereas, MZ B cells specifically expressed 
IL-10 over untreated control. Expression of pro-
inflammatory cyktoines by FO B cells and anti-
inflammatory cytokine by MZ B cells indicate 
porin parallely dictates differential maturation of 
the B cell populations.

A water-soluble cytolytic exotoxin (HlyA) of V. 
cholerae O1 El Tor and non-O1, non-O139 strains 
exhibits enterotoxicity in experimental animal 
models and has been considered to influence 
diarrheal syndrome in addition to the effects 
of other toxigenic factors. Since V. cholerae 
infection occurs in alimentary canal of the host, 
the PFT is likely to influence the mucosal immune 
system. In this study, the Institute examined the 
strategies taken by murine peritoneal cavity (PerC) 
macrophages (MΦ) under HlyA regulation. The 
fully active toxin comprises of a central cytolysin 

cs6 allele No. of CS6-positive ETEC isolates OR (95% CI) P value 
Cases (n = 58) Controls (n = 13)

aibi 36 4 3.68 (0.88–16.41) 0.039*a

aiiibi 16 2 2.10 (0.37–15.40) 0.298
aiibii 2 4 0.08 (0.01–0.63) 0.009b**

aibii 1 2 0.10 (0.00–1.55) 0.084
aiiibii 3 1 0.65 (0.05–17.84) 0.563
*Statistically significant association with cases, **Statistically significant association with control 

table 1. ETEC-CS6 allelic variants detected by MAMA-qPCR from cases and controls
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domain followed sequentially by two contiguous 
lectin domains, a β-trefoil domain and a β-prism 
domain. The C terminus β-prism lectin domain 
is susceptible to proteolytic deletion and strongly 
related to PFT activity. HlyA displays bipartite 
property while supervising PerC MΦ. The PFT 
causes profound apoptosis within 3 hours of 
exposure and in parallel supports activation of 
the defying MΦ. HlyA-induced apoptosis of 
MΦ remains steady for 24 hours and is TLR-
independent. Apoptosis is driven by caspase-9 
and caspase-7, thus involves caspase-7-mediated 
mitochondrial or intrinsic pathway. Cell activation 
is carried forward by time dependent up-regulation 
of varying TLRs. The β-prism lectin domain of 
HlyA simulated TLR 4 up-regulation by jacalin, a 

plant lectin homologue. Besides expressing TLR 4, 
the β-prism lectin domain was suggestive of 
exclusively up-regulating CD86 and releasing type 
1 cytokines TNF-α and IL-12. On the other hand, 
the cytolytic protein domain of HlyA represented 
by VCC50 up-regulated TLR 2, which controlled 
CD40 for continuity of cell activation. Expression 
of TOLLIP before TLR 2 and TLR 6 abrogated 
TLR 4, CD40 and CD86. The work shows that the 
transient expression of TOLLIP leading to curbing 
of activation-associated capabilities is a plausible 
feedback mechanism of MΦ to deploy TLR 2 and 
prolong activation involving CD40 to encounter 
the HlyA cytolysin domain.

One of the major present focus is on the molecular 
analyses of rRNA biogenesis, mechanism of its 

Fig. 4. Cells were cultured with (black line) or without (shaded) HlyA and analyzed by flow cytometry for the expression 
of TLR1, 2, 4 and 6 at time points shown between 2-48 h. TOLLIP was detected at 10 h when no TLR was found to be up-
regulated.
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formation and its use as a drug target in Giardiasis. 
Other works also include study the effects of 
oxidative stress on microaerophilic Giardia at its 
cellular, genome, proteome and metabolomic level 
to understand its pathogenic nature during stress 
response and its regulation, molecular diagnosis 
and disease pattern recognition of different enteric 
parasites including opportunistic coccisidians. 
During last year it was reported for the first time that 
the infection status of the Amoebiasis was changed 
in tropical country and new pathogenic strains of 
Giardia and Cryptosporidium has been identified in 
Kolkata. Enormous genetic diversity of giardiasis 
among diarreaogenic population of Kolkata has 
been identified alongwith zoonotic transmission 
between human and other mammals. A new high 
resolution genotyping of Entamoeba histolytica 
has been developed to assess its virulence and 
pathogenecity. Based on this genotyping new Indian 
pathogenic isolates have been identified. It has been 
observed for the first time that Giardia trophozoites 
at high oxygen environment produces higher 
reactive oxygen species (ROS) in a time dependent 
manner. It is also evident from transcriptomic and 
proteomic analysis that mitochondrial remnant 
proteins are not the key proteins from stress 
regulations, rather a cascade of other biochemical 
pathways and proteins are involved in stress relief. 
This is the first demonstration of a possible link in 
survival of the parasite in high oxygen environment 
during its pathogenesis.

Fig. 5. Three-dimensional views of Vibrio cholerae hemolysin HlyA (65 kDa; A to D) and HlyA50 (50 kDa; E to H) oligomers as derived 
by cryoa-negative staining electron microscopy and single-particle analysis techniques. Fig.A shows the top view of HlyA oligomer. 
There is a ring-like structure at the top. Fig.B shows the bottom view of HlyA oligomer which is a bowl-like structure. Fig.C shows the 
side view and Fig.D shows a sectional view of HlyA oligomer. Similar views of HlyA50 are shown in Figs. E to H. The ring-like structure 
is missing in the top view of HlyA50 (Fig.E) which probably explains the 200-fold less hemolytic activity of 50 kDa oligomer (HlyA50) 
compared to the mature 65 kDa oligomer (HlyA).

A 35 kDa metalloprotease, major protease 
secreted by V. cholerae has been characterized in 
detail. This protease has hemagglutinin activity 
(hemagglutinin protease HAP). It has demonstrated 
the direct involvement of the HAP in pathogenesis 
in V. cholerae strain. Using genetically modified 
strain (HAP negative phenotype), a novel serine 
protease (59 kDa) has also been identified. The 59 
kDa calcium dependent serine protease encoded by 
the gene VC1649 showed hemorrhagic response in 
rabbit ileal loop assay.

Three-dimensional (3D) structures of V. cholerae 
hemolysin oligomer at a resolution of 16 Angstrom 
by cryo-negative staining and single particle analysis 
methods has been determined. This is the first group 
in India to use cryo-electron microscopy and single 
particle analysis methods for determination of 3D 
structure of a biological molecule (Fig. 5).

Aeromonas hydrophila has been considered to be 
involved in gastroenteritis, wound infections and 
septicemia in human. Challenge studies in BALB/C 
mice revealed that pathogenic A. hydrophila strain 
AO1 was capable to disseminate from the intestinal 
lumen to induce cytotoxicity in splenic macrophages 
involving reactive oxygen species generation and 
macrophage death to be apoptotic in nature. Curing 
of 21 kb plasmid from the strain AO1 caused severe 
attenuation of virulence. Oral challenge study with 
the plasmid cured strain revealed dissemination of 



IndIan CounCIl of MedICal ReseaRCh

annual RepoRt 2011-12 20

bacteria from intestinal lumen 
to payer’s patches, spleen and 
liver but never attained the 
bacterial load recorded with wild 
type and was rapidly cleared. 
Transformation of 21 kb plasmid 
helped the cured bacteria regain 
wild-type virulence attributes, 
apoptotic potential and ability to 
cause systemic infection in mice. 
All these established the role 
of plasmid to confer virulence 
phenotype among pathogenic A. 
hydrophila.

Highly specific Hsp90 inhibitor, 17-allylamino-
demethoxygeldanamycin (17-AAG) inhibited 
replication of RV-strains as assessed by quantifying 
both plaque forming units and expression of viral 
genes. Co-immunoprecipitation with anti-Hsp90 
antibody, separation through 2-dimensional 
polyacrylamide gels followed by mass spectroscopy 
analysis showed Hsp90 partners were Akt and RV 
encoded NSP3 proteins in virus infected cells. In 
presence of 17-AAG, Akt phosphorylation and 
Hsp90-Akt interaction was strongly inhibited and 
NSP3 was proteasomally degraded. Sequence 
analysis and deletion mutations revealed that 
region spanning aa 225-258 within the C-terminal 
eIF4G binding domain of NSP3 is Hsp90 binding 
region. Co-immunoprecipitation and mammalian 
two-hybrid experiments revealed direct interaction 
of C-terminal 12 kDa domain of Hsp90 (C90) with 
aa 225-258 of NSP3. NSP3-Hsp90 interaction 
is important for formation of functionally active 
mature NSP3, since full length NSP3 in presence 
of Hsp90 inhibitor or the NSP3 lacking aa 225-
258 region did not show presence of NSP3 dimers, 
following in vitro coupled transcription-translation 
followed by chase. Deletion of aa 225-258 within 
NSP3 also resulted in very poor RNA binding and 
eIF4G binding activity. In addition, inhibition of 
Hsp90 by 17DMAG resulted in NSP3 induced 
poor nuclear translocation of poly-A binding 
protein (PABP) and reduced translation of viral 
proteins. These results highlight the crucial role 
of Hsp90 chaperone in the regulation of assembly 
and functionality of a viral protein during the virus 
replication and propagation in host cells. Schematic 

Fig. 6. Schematic model showing predicted role of Hsp90 in NSP3 dimerization. The 
post-translational interaction of Hsp90 with the C-terminal residues 225–258 of NSP3 
monomers protects them from proteasomal degradation and helps in the assembly of the 
SDS-stable and functionally active mature dimeric form. Hsp90 is subsequently released 
from NSP3 dimer.

model showing predicted role of Hsp90 in NSP3 
dimerization is presented in Fig. 6.

Infection with Helicobacter pylori strains that 
express CagA is associated with gastritis, peptic 
ulcer disease, and gastric adenocarcinoma. The 
biological function of CagA depends on tyrosine 
phosphorylation by a cellular kinase. The 
phosphate acceptor tyrosine moiety is present 
within the EPIYA motif at the C-terminal region 
of the protein. Analysis carried out on strains 
from West Bengal showed no correlation between 
the previously described CagA types and various 
disease outcomes in Indian context. Extended 
analyses also suggested that EPIYA motifs as well 
as the spacer sequence units are present as distinct 
insertions and deletions, which possibly have 
arisen from extensive recombination events. In 
addition, se veral new CagA types that did not fall 
into known types were identified. Therefore, a new 
typing system was proposed. It was hypothesize 
that a cagA gene encoding higher number EPIYA 
motifs may perhaps have arisen from cagA genes 
that encode lesser EPIYA motifs by acquisition 
of DNA segments through recombination events  
(Fig. 7).

applied and translational research

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 
activity was obtained with aqueous extracts of some 
ethnomedicinal plants (especially in one). In vitro 
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and in-vivo (animal model) tests have confirmed 
the anti typhoid activity. Search is in progress for 
isolation of active compounds. ICMR patent has 
been applied on the antityphoid activity of the plant 
extract.

Apart from typing, use of vibriophage cocktail for 
therapeutic application has been envisaged using 
rabbit model. Analysis showed significant reduction 
in shedding of V. cholerae form rabbits that received 
phage cocktail post challenge as compared to the 
group of rabbits that received phage cocktail prior 
to V. cholerae challenge. The pharmacokinetic 
study showed that the phage cocktails are able to 
overcome the pH barrier and could remain viable up 
to 12 hours in intestinal environs. The study further 
showed that phage cocktails (when administered 
orally) could not reach the blood circulation system. 
The result of this study indicated that in case of 
cholera, oral administration of a suitably designed 
phage cocktail could provide a method of treatment 
alternative to antibiotic therapy.

An attempt has been made to develop an efficacious 
vaccine against shigellosis caused by the most 
common Shigella serotypes. A 34 kDa outer 
membrane protein (OMP) of Shigella flexneri 2a 
which is antigenically conserved among Shigella 
spp. has been targeted. Detailed analysis revealed 
that this highly immunogenic OMP had epitopes 
exposed on the surface of the bacterium and 
caused the induction of protective cytokines by 
macrophages. This OMP enhances the expression 
TLR6 in macrophages in addition to TLR2.

Oral immunization with purified outer membrane 
vesicles (OMVs) of V. cholerae induce prolonged 
high rise of protective antibody titer. The rabbit 
immune sera showed vibriocidal activities against 

Fig. 7. Schematic representation of various types 
of deletions or insertions among the CagA isolated 
from WB, India. The segments deleted or inserted are 
mentioned along with the arrows. The regions where 
the insertions have occurred are shown in bold and 
larger front. For type 2 and type 4 CagA, the V1Y2 
motifs were inserted within Y1 and I1 and shown in 
bold, larger front size and also with underscore. As 
shown in the diagram, almost all the types could be 
converted to the other types with the occurrence of 
insertions or deletions. 

the homologous and heterologous V. cholerae 
strains. Challenge experiments using reversible 
intestinal tie adult rabbit diarrhoea (RITARD) 
further established protective status of the 
immunized rabbits as compared to unimmunized 
controls. This study showed promising results for 
oral immunization with OMVs of V. cholerae to 
induce long-term immunity and having potential 
to be considered as candidate vaccine against 
cholera.

A Phase III clinical trial with an oral cholera 
vaccine has been conducted. The vaccine showed 
efficacy after 5 years of follow-up which ended in 
September 2011. 

Completed study on the single dose Azythromicin 
in the treatment of cholera in adult provided 
promising results and same has been implemented 
at the PSC level physicians and health workers to 
manage the huge diarrhoea patients. This study is 
very important to manage diarrhea scenario of PSC 
level health centre with small manpower. 

NatioNal iNstitute of 
Malaria research, New 
Delhi
epidemiological studies

Clinical development of antimalarials

NIMR is carrying out a multi-centre randomised 
open labelled clinical trial to compare the safety and 
efficacy of Artesunate + Mefloquine and Artesunate 
+ Sulphadoxine-Pyrimethamine for the treatment of 
Plasmodium falciparum malaria in pregnancy. Till 
date, 5289 pregnant women have been enrolled in 
this cohort and 149 pregnant women with malaria 
have been enrolled in the trial. In all, 137 enrolled 
patients have successfully given birth to babies. 
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Another study evaluated the effect of intermittent 
screening and treatment in preventing malaria in 
pregnancy. More than 200 pregnant women have 
already been enrolled in the study. Based on the 
clinical trials carried out by NIMR, the combination 
of artemisinin analogue arterolane maleate with 
piperaquine phosphate has been registered in 
the country for the treatment of uncomplicated 
falciparum malaria. The combination is now 
undergoing a trial for vivax malaria.

Monitoring the therapeutic efficacy of antimalarial 
medicines in India

NIMR in collaboration with National Vector 
Borne Disease Control Programme (NVBDCP) 
is conducting therapeutic efficacy studies of 
antimalarial medicines at 12–15 sites each year 
during last four years. These studies have been 
used to monitor the efficacy of artemisinin 
based combination therapy (ACT: AS+SP) in 
P. falciparum and chloroquine 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. In majority of the samples, dhps 
remained wild, while single, double and triple 
mutants were observed in Jharkhand, Mizoram, 
Madhya Pradesh and Chhattisgarh states. Majority 
of sites showed double mutations in dhfr gene 
while triple mutants were observed in Jharkhand, 
Mizoram, Odisha and Karnataka (Fig 1).

A total of 962 patients were enrolled during 3rd 
year (2011–12) at 14 sites. Out of 912 eligible 
patients, 684 P. falciparum and 228 P. vivax 
patients completed the follow up until day 28. 
During 3rd year, 100% efficacy of ACT (AS +SP) 
was observed for P. falciparum at 11 sites. While 
one late parasitological failure (LPF) was observed 
at Tamar APHC, however, it was confirmed as re-
infection after genotyping. Cent percent efficacy of 
chloroquine for P. vivax at 3 sites was observed. Till 
date, the data generated show that the prescribed 
antimalarials, ACT (AS+SP) for P. falciparum and 
chloroquine for P. vivax by the National Programme 
are highly effective and safe. 

Fig 1. Molecular markers for SP resistance at study sites 
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Pharmacovigilance of antimalarials in india 

The project attempts at evaluating the safety 
of antimalarials by both passive and active 
pharmacovigilance. District Malaria Officers of 13 
states were trained. To improve AER reporting, the 
component of active pharmacovigilance was also 
included. Till date, 4116 filled in AER forms have 
been received. A total of 83 adverse events have 
been reported in the form of nausea, vomiting, 
giddiness, gastritis etc. The study shows that the 
antimalarials being used in the national programme 
are safe. 

Quality assurance of Malaria rapid Diagnostic 
tests

NIMR and NVBDCP have developed quality 
assurance programme for malaria RDTs supplied in 
the national programme. The essential components 
of the projects 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. So far, 2445 RDTs from all 
over India were received, of which 1889 have been 
tested for their quality by panels of parasitaemia 
of 2000 and 200 /µl and negative panels. Overall 
panel detection score was 92.4% with a specificity 
of 100%.

Evidence based assessment of biophysical 
determinants of malaria in the north-eastern 
states of India and development of framework for 
adaptation measures for malaria control under 
climate change scenario.

The study is being undertaken since 2009 to generate 
climatic data to explain stability of transmission 
and develop projections of potential impact of 
biophysical determinants on malaria transmission. 
Transmission windows of malaria were also 
determined using retrospective data of temperature 
and RH from A1B scenario of PRÉCIS model 
provided by IITM, Pune. Relationship between 
MHD of vectors/temperature (°C) and altitude 
has revealed reciprocal association. Anopheline 
mosquitoes are being studied for presence of malaria 
parasites by CSP-ELISA. Positivity of mosquitoes 

has been found in the month of November also. 
Blood meal analysis of field collected mosquitoes 
was also done by gel diffusion technique. As inputs 
for mathematical modelling, experiments on larvae 
development and survival of adult mosquitoes 
at different temperatures are being conducted in 
the laboratory conditions. Efforts are underway 
to develop mathematical modelling of malaria 
transmission by improving the McDonald Model.

Developing a framework for Predicting Malaria 
outbreaks in gujarat

This is a collaborative project with Michigan 
University to develop a framework for early 
warning of malaria in selected districts of Gujarat 
and Rajasthan. In addition to rainfall and vegetation 
index as identified tools for early warning of 
malaria, studies undertaken so far on finding the 
link between sea surface temperature (SST) and 
malaria incidence for prediction of outbreaks have 
been confined to mainly SST of Pacific Ocean. 
Analysis was done using Sea SST anomalies in 
the tropical South Atlantic (TSA) and year-to-year 
variations in the size of post-monsoon malaria 
epidemics in north-west India in recent decades. 
Results show a strong negative association with 
two to four months in advance. Furthermore, the 
likelihood of exceeding this threshold is accurately 
predicted by July SST anomalies in the TSA region. 
Thus, SST in the TSA can provide the basis for an 
effective early warning of anomalous hydrological 
conditions conducive to malaria epidemics. Of 
71 specimens of An stephensi collected from 
Ahmedabad municipal corporation one was found 
positive for P. vivax in the month of May 2011. 
Blood samples are also being collected for drug 
resistance and detection of mixed infections of 
malaria parasites in Ahmedabad. 

Health impact assessment of Narmada Basin 
Dams and resettlement and rehabilitation colonies 
in Madhya Pradesh

A study is being carried out to cover entire Narmada 
Basin including all 29 major dam areas in Narmada 
Valley Development Project to study the health 
impact assessment on vector borne diseases. To 
assess the adverse impact of the 29 major dams and 
its components in the affected villages of entire 
Narmada Basin, surveys are being carried out for 
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assessment and control of vector and water borne 
diseases. After every survey, mitigation measures 
are being suggested to various stakeholders to keep a 
check on these diseases and data are being generated 
for further analysis. To generate mass awareness in 
the villages being surveyed a Jan Jaagran Abhiyan 
was organized from 1–15 November 2011. During 
this period, the villagers were sensitized along 
with the school teachers, head of panchayat, state 
health authorities and school children. The ANM 
(Auxiliary Nurse Midwife) and AWW (Angan 
Wadi Worker) were also a part of this programme. 

Studies on health impact assessment of Sardar 
Sarovar Project in command areas of Rajasthan

The present project on health impact assessment of 
Sardar Sarovar project in Jalore & Barmer districts 
was initiated by NIMR in November 2010 funded 
by the Government of Rajasthan. Four surveys 
during November 2010 to September 2011 were 
carried out in 34 villages situated at distributaries, 
sub-distributaries, minors, sub-minors and PHD 
points of canal including two control villages in 
Jalore and Barmer districts of Rajasthan. The study 
revealed breeding of An. stephensi, An. culicifacies 
and Aedes mosquitoes in diggies, sump well, 
outlets, pumping stations, escape water and minors 
of Narmada main canal. Mitigation measures were 
suggested and health education was provided to the 
community. Microbiological testing of drinking 
water using HiWaterTM Test Kit from nine villages 
showed the presence of bacterial contamination, i.e. 
Salmonella typhimurium, S. enteritidis, Citrobacter 
freundii. The results were intimated to the concerned 
PHC for immediate action. Health education was 
given to the community about malaria and dengue/ 
chikungunya vectors breeding and their control.

Deforestation and its impact on malaria 
epidemiology in districts of Assam - A remote 
sensing and GIS based study

The study is being carried out in deforested and 
forested PHCs of Sonitpur and Nagaon districts 
of Assam. Deforested and forested PHCs were 
identified after comparison of classified IRS-1D/
P6-LISS III remote sensing imageries for 1999 and 
2008. Five villages in each deforested and forested 
PHCs were identified in both the districts and field 
surveys were undertaken to collect entomological 
and epidemiological data. The study revealed 

the presence of two vector species, namely An. 
culicifacies and An. minimus in deforested areas of 
Sonitpur and Nagaon districts. From forested areas, 
An. culicifacies and An. dirus were recorded. More 
number of malaria positive cases was found in 
deforested PHCs in comparison to forested PHC. 

Mapping malaria receptivity in tribal areas of 
district Ranchi, Jharkhand using remote sensing 
and GIS 

A remote sensing and GIS based study was initiated 
in Ranchi district, Jharkhand to map malaria 
receptivity along with identification of risk factors. 
Primary risk areas under major threat were also 
indicated. High and medium malaria endemicity 
areas were identified on the basis of average API 
of 10 years. Thematic layers, viz. habitation, 
forest type, stream network, other water bodies, 
agricultural practices, soil, rocky terrain land form 
and contour were prepared using IRS-P6/LISS 
III data and topo-sheets. For terrain analysis, a 
Digital Elevation Model (DEM) was constructed 
from contour map and derived slope aspect helped 
identify water logged areas during rains affecting 
population settled there. Villages were classified 
on the basis of DEM – hilly (> 500m), undulating 
(300–500m) and low lying (<300m). Other thematic 
layers were overlaid and 9 out of 90 villages from 
different terrains representing all ecotypes were 
selected in both the PHCs. These villages were 
further screened through Quick Bird 0.6 m, high 
resolution imageries for identification of micro level 
breeding sites identifying which wasn’t possible 
through LISS III. Areas with ‘high’, ‘medium’ and 
‘low’ receptivity of malaria along with eleven risk 
factors were identified in PHCs of Ranchi district. 
A distance of 500 m around streams has been 
suggested as cut off to define primary risk area 
under major threat. 

vector biology aND coNtrol
Studies on microbial gut flora in Indian 
anophelines and their interaction with the 
susceptibility to Plasmodium infection

Paratransgenesis in disease vectors was 
demonstrated through the expression of cecropin A 
by Rhodococcus rhodnni within the midgut of the 
kissing bug Rhodnius prolixus. The strategy was 
to engineer R. rhodnii to express proteins such as 
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Cecropin A that are toxic to Trypanosoma cruzi or 
that block the transmission of Trypanosoma cruzi. 
Symbiotic gut bacteria of An stephensi mosquito 
at various developmental stages were cultured, 
32 pure cultures of individual bacterium were 
established on the basis of their morphological 
differences (colony shape, size and colour). 
Genomic DNA of all the 32 purified gut bacterial 
cultures was isolated and amplified with colony 
PCR method using 16S rRNA based universal 
(5’-3’) forward (27F AGA GTT TGA TCC TGG 
CTC AG) and reverse (1492R GGT TAC CTT 
GTT ACG ACT T) primers (Fig 2). Amplified 
products were prepared for sequencing using 
gel extraction kit (Genet primers ix) and were 
sequenced using sequencing facility (ABI 3730 
x primers l DNA Analyser). The DNA sequences 
obtained as a result of sequencing were analysed 
on Finch TV software and were blasted in NCBI 
database to identify the bacteria (Fig 3). Out of 
total 32 bacterial cultures, 11 different genera of 
bacteria were identified.

Fig. 2. Amplified products of 16S rRNA gene of 32 purified 
bacterial samples, middle lane showing the DNA ladder.

Fig. 3. Electrophoretogram of dye terminator sequencing of 
bacteria Acinetobacter junii. (Analysed in Finch TV software)

Fig. 4. Growth curve of total gut bacteria of Anopheles stephensi 
mosquitoa (Optical density versus time)

Fig. 5. Growth curve of single bacteria Carnobacterium 
maltaromaticum of Anopheles stephensi mosquito (Optical 
density verses time)

Fig. 6. Growth curve of single bacteria Leucobacter luti of 
Anopheles stephensi mosquito (Optical density versus time)

Fig. 7. Growth curve of single bacteria Elizabethkingia 
meningoseptica of Anopheles stephensi mosquito (Optical density 
versus time)
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It is planned to study the growth kinetics of these 11 
different bacteria with respect to total gut bacteria. 
Till now the growth kinetics of 3 bacteria and total 
gut bacteria has been studied (Figures 4, 5, 6 and 7). 
Individual bacterial cultures were inoculated into 
fresh LB Broth and their standard growth curves 
were prepared by measuring the optical density 
of the Broth culture in Spectrophotometer at 600 
nm at different time points (Every 1 hour) with 
reference to control (sterile LB Broth). Moreover, 
to study the effects of individual bacteria on 
malaria parasite development inside the mosquito, 
gut residing bacteria of the mosquito needs to be 
cleared. Selection of suitable antibiotic(s) for 
clearance of gut bacteria is under progress by disk 
diffusion (antibiotic susceptibility test) method.

Micro-stratification of malaria in problematic 
districts of Rajasthan for development of strategic 
action plan for control

The project aims to identify the ecological risk 
factors of malaria at village level using satellite 
remote sensing in problematic districts of Rajasthan 
including epidemiological risk factors of malaria 
and to develop strategic action plan for control 
of malaria at village level. Epidemiological data 
of three districts of Rajasthan from 2009 to 2011 
were obtained. In each district, two PHCs, one 
with high malaria endemicity and another with 
low endemicity were selected. Three field surveys 
have been undertaken in the month of September 
2011, December 2011 and March 2012. During the 
field visits entomological/fever survey data were 
generated. Mosquitogenic conditions were found as 
underground tanks, cemented tanks for An. stephensi 
and ponds for An. culicifacies. An. culicifacies and 
An. stephensi were found as major malaria vectors 
in these districts. Results of fever survey indicated 
the need for categorization of high/low endemicity 
areas based on the present study. 

Ecological succession of anophelines and other 
mosquitoes in North-eastern states of India

NIMR is carrying out faunastic survey and 
ecological succession of Anopheles species 
and other mosquitoes in 26 selected districts of 
Assam, Arunachal Pradesh, Manipur, Meghalaya, 
Mizoram, Nagaland, Sikkim and Tripura states 
with the objectives to quantify vector scenario in 
terms of changing biophysical, climatic and socio 

economic situation and updating of knowledgebase 
on anopheline species of north-eastern states. 
During 2011–12, two surveys were carried out in the 
months of June-July & September-October 2011 in 
three states, viz. Assam, Meghalaya and Manipur. 
In Assam (Cachar district), Manipur (Chandel & 
East Imphal) and Meghalaya (East Khasi Hill) were 
surveyed. The results of the survey clearly indicated 
that there have been a lot of ecological changes 
after the independence. It was observed that the 
main vector species in north-eastern states, viz. An. 
minimus and An. dirus recorded earlier were found 
to be absent in the recent surveys, and had been 
replaced by An. culicifacies in north-eastern states. 

Surveillance and control of Ae. aegypti, vector of 
dengue and chikungunya, using C-21 attracticide 
in Delhi, Bangalore and Kerala

The present study was initiated to evaluate the 
efficacy of C-21 attracticide developed by Defence 
Research Develeopment & Establishment, Gwalior 
in combination with IGR compound at Kerala, 
Bangalore and Delhi. A total of 1200 ovitraps (400 
each in experimental, control and water) were placed 
in 227 houses of 2 localities, viz. Kadakkarapally 
and Vettackal in Alappuzha district of Kerala. 
Modi Garden and Sanjay Gandhi Nagar localities 
of Bangalore city were selected for placement of 
390 ovitraps (180 each in experimental and control 
ovitraps and 30 in water ovitraps). A total of 945 
ovitraps, 315 each in experimental, control and water 
control were placed in 315 houses of 5 localities 
i.e. Akshardham Temple, Lodhi Colony, Pandav 
Nagar, Ganesh Nagar and Sewa Nagar of Delhi. 
Overall results of the study indicate that attracticide 
ovitraps can play an important role in surveillance 
of Ae. aegypti, vector of chikungunya and dengue as 
the positivity of ovitraps in experimental sites was 
significantly higher than control in the localities of 
Delhi, Bangalore and Kerala.

Aedes breeding survey in Delhi 

On the request of Municipal Corporation of Delhi 
(MCD), New Delhi Municipal Corporation (NDMC) 
and Delhi Administration, NIMR conducted Aedes 
breeding surveys in Delhi. During 2011, surveys 
were carried out in about 120 localities of Delhi. 
Government offices, schools, colleges, nurseries, 
parks, picnic spots, police stations, bus depots, 
dispensaries, hospitals, hotels, stadiums, zoo, etc. 
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were also surveyed. From the survey, it was found 
that the breeding was more in the month of August 
(C.I. 24.13), followed by September (C.I. 20.82) 
and October (C.I. 13.88) [Fig 8]

Fig 8. Month-wise container index in Delhi, 2011

The study revealed that the breeding was more in 
peri-domestic containers (solid waste, cooler, mud 
pots, etc.) from the month of June as compared to 
domestic containers (OHT, Ground tanks, etc.).

establishment of who collaborating centre 
for Phase i testing of Public health Pesticides

WHO has approved to establish a collaborating 
centre for phase 1 testing and evaluation of public 
health pesticides at NIMR, Delhi. The World 
Health Organization Pesticide Evaluation Scheme 
(WHOPES) conducted three assessments in 
September 2008, November 2009 and May 2011 
to assess the capacity of the insecticide resistance 
laboratory at NIMR. Assessment was made on 
different aspects related to infrastructure facilities 
and through direct inspection, and review of the 
methodology and management of the laboratory 
investigations. WHO standard methods for Phase-I 
testing and evaluation of adulticides, larvicides and 
LNs have been standardized. Standard operating 
procedures and manual for the testing procedures 
was approved by the WHOPES. WHOPES has 
agreed for the proposal to establish a Collaborating 
Centre ‘Phase-I testing and evaluation of public 
health pesticides’ and with this the process of 
designation of the facility as WHO Collaborating 
Centre has been initiated. 

evaluation of insecticides for vector control 

Zero vector, durable lining and long-lasting 
insecticidal nets (DuraNet, Netprotect, Olyset net, 

Permanet 3.0) were evaluated at different field units 
of IDVC project located in different regions/eco-
climatic zones in India for personal protection against 
mosquitoes. The IDVC project field units were also 
responsible for conducting basic and operational 
research on vector bionomics and evaluation of new 
intervention tools for disease control.

Parasite biology
Mechanism of activation of cysteine proteases of 
P. falciparum as a potential new drug target

In this study, using site directed mutagenesis, 
it was tried to find out the basic mechanism of 
activation of falcipain-2 and falcipain-3 (Fig 9). To 
investigate the mechanism of activation of these 
enzymes, wild and different mutants in E. coli were 
expressed and refolding was assessed by circular 
dichroism. CD analysis showed that both wild and 
mutant organisms are rich in secondary structures, 
suggesting that folding of mutants is similar to 
wild enzyme. Study revealed that prodomains-
mature domains of these two enzymes interact via 
salt bridges and hydrophobic interactions. Specific 
residues of falcipain-2 and falcipain-3 were 
mutated, and their ability was evaluated to undergo 
processing. Mutagenesis result showed that two salt 
bridges (Arg185 - Glu221, Glu210 - Lys403) in falcipain-2, 
and one salt bridge (Arg 202-Glu 238) in falcipain-3, 
play crucial role in the activation of these enzymes. 
Study further revealed that hydrophobic interactions 
present both in falcipain-2 (Phe214, Trp449 Trp 453) 
and falcipain-3 (Phe 231 Trp 457 Trp 461) also play 
important roles in the activation of these enzymes. 
This information may be exploited to design small 
chemical molecules for inhibiting these crucial 
interactions as non-active site inhibitors.

genetic evidence for evolving resistance to 
Plasmodium vivax infection in indians

To understand if distribution of the two Duffy gene 
alleles have any epidemiological correlation with 
respect to P. vivax malaria epidemiology, the Institue 
genotyped the FY gene at both the -33rd and the 
125th nucleotide positions in 250 Indians collected 
from seven different population samples covering 
the whole of India and conducted population 
genetic analyses to infer possible correlations with 
eco-climatic and vivax malaria incidences in India. 
No FY*O allele was found (no Duffy negative) in 
Indians. Five of the seven population samples were 
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Fig 9. The activation of profalcipain-2 was represented by complex of prodomain (cyan) 
and mature domain (Red). Structural features of inactive and active falcipain-2 were 
shown. The interactions between the prodomain-mature domain were highlighted by 
arrows, and two type of interactions are focused by dotted circles. At below right, black 
and white pic. showing the zymography of wild and mutants of major cysteine protease 
(falcipain-2) of P. falciparum.

interactions required for activation 

Mechanism of activation of cysteine protease of P.falciparum

significantly deviated from the Hardy-Weinberg 
expectation. The two alleles, FY*A and FY*B and the 
homozygote genotype FY*B/FY*B were clinically 
distributed over the population coordinates (Fig. 
10). Noticeably, vivax malaria over the past five 
years were significantly negatively and positively 
associated with the frequencies of the FY*A and 
FY*B alleles, respectively. The reconstructed 
NJ tree (Fig. 11) from genetic distances between 
population samples also correlated with vivax 
malaria incidences in India. 

immuno-modulatory role of mesenchymal stem 
cell in pathogenesis of malaria infection

It is reported that 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 (Fig. 12). Hemozoin has been shown to 
be immunosuppressive and to inhibit macrophage 
function. Infusion of MSCs influenced hemozoin 
production. Animals that received MSCs produced 
dramatically lower levels of hemozoin compared 
with control mice (Fig. 13). 

genetic polymorphism in diag-
nostic antigen of P. falciparum, 
histidine rich protein 2 & 3 
among indian isolates and their 
possible impact on rapid diag-
nostic tests

The genetic variability of Pfhrp2 
and Pfhrp3 genes of P. falciparum 
isolates from different malaria 
endemic regions of the country and 
their possible effect on performance 
of RDTs was studied in 140 isolates 
of P. falciparum. Target genes 
encoding PfHRP2 and PfHRP3 
antigens were sequenced to study 
genetic polymorphism. Minimum 
detection limit that gives a positive 
rapid diagnostic test was also 
determined in 62 selected samples 
to study possible impact on RDT 
performance. Extensive variations 
were observed in minimum 

detection limit and amino acid repeat types of 
PfHRP2 and PfHRP3 among different malaria 

Fig. 10. Map of India showing partitions of different zones (NI, 
NEI, EI. CI, WI and SI) considered for sampling of population 
in the present study. Three different blue color shades represent 
three different vivax malaria transmission areas (High, medium 
and low). The frequencies of the alleles (FY*A and FY*B) and 
genotypes (FYA/FYA, FYB/FYB and FYA/FYB) were indicated as 
pi-charts in the three respective regions in each of these three 
areas of India.
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indian Plasmodium vivax isolates contain 
enormous diversity at the variant interspersed 
repeat (vir) genes

For estimating genetic diversity of the vir genes 
in Indian field isolates blood samples from 148 
symptomatic malaria cases were collected from 
five different regions of India, viz., Mangalore, 
Rourkela, Goa, Delhi and Jabalpur. P. vivax 
isolates (74 single infections) were collected (Fig. 
15) and DNA sequencing were performed in four 
vir genes (viz. vir 27, vir 4, vir 12 and vir 21). The 
DNA sequences generated were translated into 
amino acid sequences and the diversity among 
the sequences or the repeated amino acids were 
noted (Fig. 16). Furthermore, the single nucleotide 
polymorphisms (SNPs) were analyzed for the 
genetic variability existing in different populations 
of India. The results indicate that vir genes in 
different P. vivax populations in India are highly 
divergent both within and between the isolates. 
High levels of single nucleotide polymorphisms 
(SNPs) were observed attributing to the existing 
polymorphism for all the four vir genes studied 
across Indian populations. Detailed knowledge of 
the genetic variation among the vir genes will help 
in understanding the evolutionary aspects of vir 
genes and may also provide basis for understanding 
the disease chronicity.

genetic tale on the evolution of chloroquine-
resistant Plasmodium falciparum

The origin and spread of chloroquine resistance 
(CQR) in P. falciparum have grossly hampered 
global malaria control programs and the Pfcrt 
gene has become the principal genetic marker 
for determination of CQR in P. falciparum. 
Specifically, the K76T mutation, which acts in 
conjunction with other surrounding mutations in 
the 72nd-76th positions of the Pfcrt gene are now 
considered as molecular markers used for detecting 
CQR malaria parasites in field isolates. These 
mutations in the Pfcrt gene that change the resulting 
amino acids and form different haplotypes (Fig.17) 
are common and correlate with the prevalence of 
chloroquine resistant (CQR) field isolates of the 
malaria parasite, P. falciparum. The haplotypes 
produced by the variable mutations in the 72nd-76th 
position and differential frequency distribution of 

Fig. 11. Neighbour Joining 
(NJ) phylogenetic tree showing 
genetic interrelationship 
among seven different 
population samples based on 
pair-wise population genetic 
distance matrix (Nei’s D). The 
color codes of the three clades 
are same as that of the Fig.10, 
corresponding to differential 
proportions of vivax malaria 
(high, medium, low) in India.

Fig. 12. Serum samples were collected following adoptive transfer 
of MSC cells in syngeneic mice, at different days of infection 
with Plasmodium berghei. Cytokine levels were measured by 
Luminex micro bead array system. MSCs control parasite 
growth by promoting inflammatory cytokines and reducing anti-
inflammatory cytokines and Th1-based cytokine responses in 
infected mice.

endemic regions of India. PfHRP2 exhibited more 
polymorphism than PfHRP3. Significant relation 
was observed between type 2 (AHHAHHAAD) 
and type 7 (AHHAAD) repeats and RDT detection 
rate (Fig 14). Isolates having higher number of type 
2 and type 7 repeat types showed better sensitivity. 
Two cases of Pfhrp2/Pfhrp3 gene deletion in P. 
falciparum field isolates were also detected from 
Chhattisgarh. The study provides Indian data on 
variation and sequence information of Pfhrp2 and 
Pfhrp3 genes and its effect on performance of RDTs. 
The results will provide platform in designing more 
sensitive RDTs.
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Fig. 13. Histological analyses of spleens from all three groups of mice show the hemozoin (brown pigment) contents in infected mice as 
detected by H&E staining.

these haplotypes in field isolates with correlation 
of genetic data and resistance to CQ in malaria 
endemic zones of the globe provide opportunities 
to seek question on the possible emergence and 
route of spread of CQR P. falciparum. In order to 
infer global evolutionary history of chloroquine 
resistance and inter-continental migration route 
based on distribution of different Pfcrt haplotypes, 
we collated data on the Pfcrt haplotypes from 
different global studies and performed evolutionary 
genetic analyses to present comprehensive and 
comparative information on the global distribution 
of five major CQR-Pfcrt haplotypes (Fig. 18) and 
evolutionary inter-relationships among 38 different 
countries. Using the haplotype diversity data, inter-
continental genetic differentiation and migration 
patterns of CQR-Pfcrt haplotypes (Fig. 19) were also 
ascertained. In general, a poor correlation between 
the distribution of different Pfcrt haplotypes and the 
historical report on the availability of CQR was seen 

Fig. 14. Relationship between number of type 2 × type 7 amino 
acid repeats of PfHRP2 and average minimum detection limit of 
RDTs among six different geographical regions of India 

fig. 15. Map of India showing the geographic distribution 
of samples from five different sites along with the number of 
P. falciparum and P. vivax isolates collected and the climate 
pertaining to each region

fig. 16. Part of amino acid sequences of vir 12 in 15 isolates with 
the reference sequence. The sequences depict the repeat amino 
acid .

for the entire P. falciparum endemic countries. The 
results suggest that the Pfcrt gene might not be the 
sole candidate governing resistance to chloroquine 
in P. falciparum.
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vector coNtrol research 
ceNtre, PuDucherry
lyMPhatic filariasis

genetic polymorphism of Wuchereria bancrofti 
parasitic genes

The polymorphism of two genes of Wuchereria 
bancrofti, Macrophage migration inhibitory 
factor (MIF), Calreticulin and four genes of its 
endosymbiont, Wolbachia, viz. Wolbachia surface 
protein (wsp), GroEL, FtsZ and 16s rDNA was 
investigated using the parasite collected from 
different endemic districts. Among the six genes, 
two from W. bancrofti and four from its symbiont, 
Wolbachia, five genes were found highly conserved. 
Though a few non-synonymous variations were 
observed in these genes, no functional alterations 
were observed. 16S rDNA was found highly variable 
among the parasite populations suggesting a high 
level of intra-specific variability of Wolbachia 
endosymbiont.

Identification and characterization of potential 
immuno-diagnostic molecules from the l3 
stage filarial parasite Wuchereria bancrofti for 
measuring the exposure to infection

Brugia malayi L3 stages, raised by feeding Ae. 
aegypti (Liverpool) with microfilaraemic blood 
from animal model were used and indentified a 44.6 
kDa protein of L3 stage was identified as a potential 
molecule since this alone was recognized by anti-L3 
anti-sera. Protein profiling of the L3 extract had 14 
proteins with molecular weight ranging from 19.0 
kDa to 92.0 kDa. These antigens were reacted with 
anti-sera raised against L3 stages to find out their 
specificity by Western blotting. This will be further 
characterized by nano LC - MS/MS analysis and its 
reactivity with human sera.

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

Mosquitoes are capable of mounting defense 
responses to parasite infections. Our earlier work on 
immune response of Cx. quinquefasciatus against 
W. bancrofti infection revealed up-regulation/ 
production of five proteins including serpin and 
defensin. Identification of these isoforms and 

Fig. 17. Hypothetical sketch displaying mutational trajectory 
leading to different chloroquine (CQ) resistance-Plasmodium 
falciparum transporter haplotype from the ancestral CVMNK 
(CQ sensitive) haplotype.

Fig. 18. Frequency distribution of the five most common 
chloroquine resistance-Plasmodium falciparum transporter 
haplotypes (CVIET, SVMNT, SVIET, CVMNT and CVTNT) in the 
38 malaria endemic countries.

Fig. 19. Estimated genetic differentiation and inferred hypothetical 
migration patterns of chloroquine resistance-Plasmodium 
falciparum transporter haplotypes among four malaria endemic 
continents (Southeast Asia, Papua New Guinea, Africa and South 
America). Nm: the mean number of effective migrants in each 
generation. 
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determination of their specificity as well as utility 
in parasite detection are important in developing 
xenomonitoring tools. Part of the haemolymph 
samples of mosquito species infected with filarial 
parasite was subjected to SDS-PAGE and bands 
corresponding to the possible serpin and defensin 
proteins (55 kDa and 7 kDa) were found to be up-
regulated in the parasite infected mosquitoes. They 
were separated and sent for identification through 
nano LC MS/MS analysis.

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

The soil bacterium, Bacillus sphaericus (Bs) is 
toxic to mosquito larvae, safe against non-target 
organism and is used to control mosquito vectors. 
The mosquitocidal activity is due to the binary 
toxins (42 and 51 kDa proteins) synthesized during 
sporulation. Vector resistance to this biocide has 
been reported and to understand the mechanism 
of resistance, a study was carried out to identify 
and characterize the specific polypeptide (s) in 
Cx. quinquefasciatus causing resistance against 
Bs. A resistant mosquito colony was raised in the 
laboratory subjecting the selection pressure from 
generation after generation. The resistance ratio 
(RR) was calculated comparing the Bs-susceptible 
mosquito colony. It was observed from bioassays 
that resistance to Bs in Cx. quinquefasciatus was 
taking place from 3rd generation onwards and 
progressing still 12th generation (RR at LC90 = 
2.4 folds at 3rd generation and it was 1399 folds at 
the 12th generation). Resistance to Bs binary toxins 
was at a high level in Cx. quinquefasciatus.

Filarial glutathione-S-transferase as a possible 
biochemical target for macrofilaricidal drug 
development-synthesis and evaluation of 
substituted 1, 4-naphthoquinones

In an effort to develop a macrofilaricidal drug for 
the treatment of lymphatic filariasis, a total of 75 
compounds have been synthesized, purified by 
column chromatography and characterized by 
TLC, 1H NMR and FT-IR spectral analysis. Filarial 
glutathione S-transferase (GST) from the bovine 
filarial worm S. digitata was isolated, purified by 
subjecting to ultracentrifugation followed by affinity 
column chromatography. The results of the in silico 

inhibition of wbGST were compared with that of in 
vitro sdGST inhibition along with macrofilaricidal 
activity for the effective compounds.The molecules 
which showed promising macrofilaricidal activity 
were able to inhibit the filarial GST isolated from 
the bovine filarial worm S. digitata. The results 
showed that sdGST could be used as an alternative 
target for antifilarial drug screening against the 
human filarial worm considering the unavailability 
of wbGST for screening. The absorption, 
distribution, metabolism, excretion (ADME) and 
toxicity properties of the compounds 1-75 using 
FAFDrugs ADME/tox filtering showed that all 
the compounds were in agreement with Lipinski’s 
rule of five and passed through the filter. Molecular 
property evaluation of the analogues was done. The 
toxicity predicted by OSIRIS property explorer 
clearly shows that the amino substituted compounds 
are having less toxicity in terms of mutagenicity, 
tumerogenicity, reproductive toxicity as indicated 
by the green colour code. Structure activity studies 
showed that the macrofilaricidal activity of the 1, 
4-naphthoquinone compounds was influenced by 
the nature of the amino substituent in position 3 of 
the quinone ring and the substitutions at positions 2 
and 5 of 1,4-naphthoquinone. Fourteen promising 
macrofilaricidal lead molecules effective against 
adult bovine filarial worm S. digitata in vitro have 
been identified. 

alternative chemotherapy regimens for 
clearance of W.bancrofti infection

A total of 146 microfilaria carriers were recruited for 
a clinical trial on the efficacy of co-administration of 
DEC + ALB, DEC + Doxycycline and the sequential 
administration of ALB in clearing the macro and 
microfilaria of W.bancrofti infection. Standard dose 
of DEC was the control for comparison. Generally, 
all the regimens were well tolerated and the side 
reactions were mild and required only domiciliary 
treatment. The side reactions were significantly 
lower during the second pulse of therapy indicating 
that the side reactions were due to the parasiticidal 
effect and not due to the drugs per se. The reduction 
in geometric mean mf count and the Og4C3 antigen 
level at intake, 90, 180 and 365 days was compared. 
More than 90% reduction was observed in all the 
regimens at 90 days follow-up. However, complete 
mf clearance was observed only in sequential 
administration of DEC + albendazole and co-
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administration at 90 days post treatment. Though 
the antigen levels reduced at 90 days follow-up 
in all the regimens, none of the regimens could 
completely clear antigen from the human host even 
at one year post-treatment. 

Sampling strategies for stopping / continuing 
programmes to eliminate lymphatic filariasis

The WHO recommended protocol for 
epidemiological assessment of Mass Drug 
Administration (MDA) towards filariasis 
elimination was validated and tested for its 
application in the field. Besides, it was explored 
for more valid and operationally feasible sampling 
strategies. Data were obtained from the mass 
screening of 70% of the population (50363 persons) 
in two primary health centres (consisting of 95 
sites) in Tamil Nadu where eight rounds of MDA 
for both microfilaraemia (Mf) and antigenaemia 
(Ag) were used and a cluster design based Lot 
Quality Assurance Sampling (LQAS) method was 
developed and validated against Simple Random 
Sampling (SRS) based LQAS. The performance (in 
terms of estimating prevalence, precision, detecting 
hotspots) of cluster design was found to be better 
and cost-effective than SRS-LQAS. This design 
has been incorporated in the revised guidelines 
of WHO for transmission assessment surveys 
for making decision to stop / continue the LF 
elimination programme. Antigenemia prevalence 
in children has been identified as a useful indicator 
for monitoring infection in sentinel and spotcheck 
sites instead of the operationally constrained 
microfilaria survey. Prevalence of antigenemia at 
2.5% level in children (2-8 years) was determined 
as the threshold for stopping MDA.

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

Mosquito collection using gravid and fabric traps 
and PCR assays using two extraction methods (TE 
for conventional PCR and Qiagen for quantitative 
PCR) in filariasis endemic area covered under Mass 
Drug Administration were carried out. Surveys 
were repeated and carried out in all the all the 
33 sites in a PHC and in four active transmission 
sites in the same PHC. The qPCR assays showed 
that 99 (47.8%) and 83 (40.1%) of the 207 pools 

of each survey from the hotspots and 54 (23.4%) 
and 41 (17.8%) of the 231 pools from each of PHC 
survey were found to have filarial infection. Based 
on qPCR assays, it can be concluded that vector 
infection rates are consistent between surveys based 
on entire PHC or hotspots indicating that a sample 
of >5000 gravid females would suffice for assessing 
infection in mosquitoes. The rates are significantly 
higher in the active transmission sites.

Post intervention surveillance 

Through an extramural project it has been 
demonstrated at block level with a population of 
1.2 lakh that one year of supplementary strategy 
of mass DEC salt with MDA could reduce Mf 
prevalence below 1% lending interruption of 
transmission with no new case in children, born after 
the introduction of intervention. In the comparison 
area, transmission continued despite repeated 
rounds of MDA. Monitoring of epidemiological 
parameters after four years (2009-10) have shown 
that the gain achieved in interrupting transmission 
was maintained with absence of transmission and 
resurgence of infection. Background surveillance 
of transmission assessment survey was continued 
further (post five year intervention). Mf survey 
carried out in the sentinel (three) sites showed 
none of the sites in MDA+DEC salt arm was 
positive for Mf, while Mf continued to persist 
with over 1% in MDA alone arm. ELISA based 
Og4C3 antigen test showed that antigen prevalence 
was 0.94% (less than the recommended critical 
level of 1.12%) among children in the age class 
6-7 years in MDA+DEC salt area while high Ag 
prevalence of 6.29% indicated that transmission 
continued without interruption in MDA alone arm. 
In MDA alone area, Ag prevalence was recorded 
in 62% of the clusters. In MDA+DEC salt arm, Ag 
prevalence was recorded only in 5 clusters and in 
these clusters also it was well below the critical 
level. Vector mosquitoes collected using gravid 
traps from the sentinel sites from MDA+DEC salt 
arm were dissected and none of the mosquito was 
found with filarial parasite. This along with below 
critical level of Ag prevalence (<2%) in children 
suggests continued absence of transmission 
following cessation of intervention with DEC salt. 
Annual background surveillance showed that the 
gain achieved with supplementary strategy of DEC 
salt was maintatined as there was no resurgence of 
infection and absence of transmission.



IndIan CounCIl of MedICal ReseaRCh

annual RepoRt 2011-12 34

Lymphatic filariasis transmission risk map of 
India, based on geo-environmental risk model 
(GERM)

It is necessary to assess the current status of non-
endemic districts in view of achieving elimination for 
lymphatic filariasis. Based on the geo-environmental 
risk model (GERM) developed earlier, filariasis 
transmission map was created and stratified into 
different spatial entities, as “risk’ and “non-risk”, 
depending on Standardized Filariasis Transmission 
Risk Index (SFTRI). A ‘ground truth study’ was 
carried out in unsurveyed surveys areas using GIS 
tools for sampling and Immuno-chromotographic 
card Test (ICT) for screening the individuals for 
filarial antigeneamia. The relationship between 
SFTRI and endemicity (historically known) of an 
area was quantified by logistic regression analysis. 
The quantified relationship was validated using 
the data generated through ground truth study 
by assessing the sensitivity and specificity of the 
model predictions. The sensitivity and specificity 
of the model was found to be 92.8% and 92.7% 
respectively. Overall, the model prediction of 
filarial endemic status of districts was found to be 
correct in 92.8% of the total observations. As per 
model prediction, among the 190 districts hitherto 
unsurveyed, 77 districts fall under no-risk zone and 
the remaining 113 districts were under risk zone. 

Independent assessment of LF elimination 
programme

Independent assessment of Drug distribution and 
consumption was carried out in three districts in 
Tamil Nadu and four districts in Pondicherry. 
The percentage of people who received the drug 
ranged from 85.5% to 86.4 % in different districts. 
The percentage of people who consumed the drug 
showed high variability (29.9 to 62.2%). The results 
showed that outreach was above 85%, but the 
compliance was below 65%, indicating that social 
mobilization activities are to be strengthened. 

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

The DNA sequences of Epsilon E
2 

gene of An. 
culicifacies (DDT resistant) and An. stephensi (DDT 

susceptible used for comparison) were blasted to 
the NCBI to find out homology to the sequences 
available with the gene bank and aligned. PCR 
amplification of epsilon gene was done for the two 
vector species. The size of the amplicon was 490 
bp for An. stephensi and 219 bp for An. culicifacies. 
The amplicon from An. culicifacies (219 bp) 
was sequenced and a read-length of 197 bp was 
obtained. BLAST search of the fragment in NCBI 
yielded three hits for the query sequence. Among 
the three, An. culicifacies (NCBI Accession No. 
AY730272) 720KH GST E2 gene of 153 bp and 
An. culicifacies (NCBI Accession No. AY730270) 
719KH GST E2 gene of 153 bp were 95% identical 
to the given query sequence. GST E

2 
gene of 

495 bp of Iran An. culicifacies (NCBI Accession 
No. AY651884) was 92% identical to the query 
sequence. Using the details of Iran An. culicifacies 
GST, the query sequence was annotated and two 
coding (55 and 58 bp) and one non coding region 
(84 bp) were found. As this was the first report on 
epsilon gene of an Indian An. culicifacies species, 
the query sequence was compared to the sequence 
of GST E2 gene of Iran An. culicifacies. Primers 
used for this study were designed from this strain. 
Translation details were obtained by comparing the 
query sequence (Indian An. culicifacies sequence) 
with Iran Anopheles culicifacies GST sequence. 
The current study has characterized a part of 
GST gene {GST (epsilon) E2} involved in DDT 
resistance. The analysis of the partial GST E

2
 

gene sequence of GST enzyme in An. culicifacies 
revealed two coding regions and one non-coding 
region. The translated product of this sequence 
showed substitution of four amino acid residues 
when compared to the Iran An. culicifacies. This 
investigation has given a lead to the development of 
a marker to measure the expression status of epsilon 
GST (E2) enzyme protein in different populations 
on An. culicifacies.

studies on vector prevalence and bionomics 
in relation to transmission of malaria and its 
containment in southern Districts of orissa 
state 

Ten southern districts (Malkangiri, Koraput, 
Rayagada, Nowrangpur, Kalahandi, Nuapara, 
Bolangir, Kandhamal, Gajapati and Ganjam) of 
Orissa state have seriously been affected by the 
disease and malaria control has become a formidable 
task in these districts. In response to the request of 
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NVBDCP, situation analysis was carried out on the 
prevalence of vector species, their bionomics in 
relation to space and time and their response to the 
insecticides under use to stratify the area to prepare 
a district/block level implementation plan. A 
comprehensive vector map showing the prevalence 
of Anopheles species, relative abundance of the 
major malaria vectors, An. fluviatilis and An. 
culicifacies, their sibling species composition in 
different ecotypes and different seasons in relation 
to malaria transmission has been developed for all 
the eight southern districts of Odisha state. The 
density of An. fluviatilis was higher in hill top and 
foot hill villages where incidence of malaria was 
also higher. The plain villages recorded a very low 
density of An. fluviatilis and correspondingly a 
lower incidence of malaria although the density of 
An. culicifacies was the highest in this ecotype. An. 
fluviatilis remains susceptible to all insecticides in 
public health use and An. culicifacies was resistant 
to DDT and malathion. The information facilitated 
providing evidence based recommendations on 
vector control strategy for malaria control in these 
districts.

Demonstration and evaluation of integrated 
vector management (ivm) under enhanced vector 
borne disease control programme (envbdcp) in a 
malaria endemic tribal area of orissa

A study was carried out to demonstrate the 
feasibility of implementing IVM strategy 
emphasizing evidence based integrated intervention, 
inter-sectoral approach, advocacy and social 
mobilization and capacity building for the control 
of An. fluviatilis transmitted malaria, reduce the 
elements of disease transmission - reduce breeding 
and abundance, vector longevity and human-vector 
contact and assess the impact of IVM on morbidity 
and mortality due to malaria. Two PHCs, Laxmipur 
(sub-centres, SC: 16, villages: 176, population: 
~62,000) and Dasamantapur (SC: 20, villages: 290, 
population: ~69,800) were selected based on SPR for 
IVM implementation and comparison respectively. 
Baseline information has been collected and three 
strata have been identified in each PHC considering 
malaria incidence and altitude with forest cover. As 
a joint venture of VCRC and the district health dept, 
the potential stakeholders/ partners and their role 
in IVM have been identified and Minor Irrigation 

Department (MID)/ DRDA, Koraput district 
was involved in management of vector breeding 
in streams through construction of sluice gated 
bed-dams. Construction of bed dams with sluice 
gate across stream has demonstrated a significant 
reduction of breeding of Anopheles fluviatilis, 
the major malaria vector in a tribal area, endemic 
for Plasmodium falciparum. Dept. of Education 
and ‘Farmers Field Schools’ were involved as 
partners in social mobilization and integrating 
vector management with the pest management in 
rice agro-ecosystem. During the reporting year a 
total of 2050 people benefited from such training. 
Information on sensitivity of the RDKs used for Pf 
detection and therapeutic efficacy of ACT has been 
generated. 

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 evaluate (under field conditions) 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) was carried out in a 
falciparum endemic area of Orissa State in India. 
After two months post-distribution, 30 nets of 
each type (LNs/ITNs) were randomly drawn for 
bioassays. Since wild caught An. fluviatilis was 
not available at one week post-distribution time, 
bioassay with An. fluviatilis was done after two 
months of net distribution. The mortality was 92.2% 
against ITN and 88.8% against LN. After one month 
post-distribution, survey showed that out of 60 nets 
(30 LNs and 30 ITNs), in one net, there was a hole 
of the size 3 (hole bigger than a closed fist). No 
net was washed. Interview at the end of the day of 
impregnation, again in the following day morning 
and one week after impregnation showed that itching, 
headache and facial burning and eye irritation were 
the perceived side-effects by LN impregnators 
(67.0%) and the effects lasted for 24 hours. Whereas, 
a lesser proportion ITN impregnators (33.3%) had 
headache and eye irritation for same duration. After 
one week of net distribution, there were no perceived 
side effects. However, after one month a few ITN/
LN users had itching, facial burning, sneezing etc. 
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Of the 91 holdings spot checked, nets were found 
used in 85. The use rate varied from 85.7% to 
100.0% in different villages. 

Entomological and epidemiological investigations 
on leishmaniasis among the Kani forest tribes, in the 
tribal settlements of Thiruvananthapuram, Kerala 

Entomological and epidemiological investigations on 
cutaneous leishmaniasis were carried out among the 
Kani tribal settlements, scattered in the Western Ghats 
of Thiruvananthapuram, Kerala with the collaboration 
of Directorate of Health services, Government 
of Kerala and Government Medical College, 
Thiruvananthapuram. Phlebotomus argentipes 
(10.1%), Sergentomyia baghdadis (50.3%), S. babu 
(1.3%) and Sergentomyia sp. (New) (38.3%) were 
recorded from human dwellings. Density of sand 
flies ranged from 4.5 to 10.9 per man hour. Eight 
individuals (3 children and 5 adults) out of 97 people 
examined had lesions of various degrees. 

Dengue / chikungunya / Je

Ecology and population dynamics of Dengue/
Chikungunya vectors towards development and 
demonstration of IVM strategy in Kerala State 

Integrated Vector Management (IVM) strategy 
developed to prevent breeding of Ae. albopicts, 
the vector of chikungunaya  and dengue are being 
implemented in two areas, Aimcompu (Kottayam 
district) and Chethackal (Pathanamthitta district) 
since June 2010. Through continued source 
reduction measures by the community and workers 
in the plantation areas, there was drastic reduction 
in the number of vector breeding sources. Temporal 
analysis showed a marked gap in the vector breeding 
index compared to non-intervention area. Vector 
density was significantly lower after the introduction 
of IVM strategy and the reduction was about 40-
50% during the peak season. With community 
involvement the IVM is shown to be sustainable. 
During the outbreak investigation in Northern 
states of Kerala, natural infection of chikungunya 
virus was detected in Aedes albopictus. 

Development of microbial / chemical agents for 
vector control/search for new microbial agents 
for mosquito control 

The search for new mosquitocidal microbial agents 
in different ecosystems like desert, hilly tracts etc. 

was continued to isolate and characterize bacterial 
isolate(s) with mosquitocidal property. Among the 
new isolates, a mosquito larvicidal bacteria, VCRC 
B500, isolated from a desert soil sample was found 
to be highly active against the larval stages of Cx. 
quinquefasciatus (LC50 0.4 ng/ml), An. stephensi 
(LC50 0.8 ng/ml) and Ae aegypti (LC50 1.8 ng/
ml) (AR 2010). Out of 10 soil samples screened 
from Bihar, a total of 151 bacterial isolates were 
obtained of which 28 isolates showed mosquitocidal 
activity. 

Development of formulation and evaluation of 
Pseudomonas fluorescens (VCRC B426) against 
mosquito vectors 

Two types of formulations of Pseudomonas 
fluorescens were prepared. Formulation I is an 
aqueous suspension formulation and formulation II 
is the solvent based formulation. Both formulations 
were tested in the laboratory against different 
species of mosquito pupae. Bioassay results of both 
formulations showed that the pupae of Anopheles 
stephensi were more sensitive followed by Aedes 
aegypti and Culex quinquefasciatus.

Development of a mosquito oviposition attractant 
formulation using secondary metabolite of the 
fungus, Trichoderma viride (VCRC F24) 

Laboratory assay of culture supernatant of 
Trichoderma viride has shown oviposition 
attractancy against gravid females of Culex 
quinquefasciatus. The process for production of the 
metabolite is patented. This product is formulated 
to have slow release of optimal concentration of 
the active ingredient. Formulations were prepared 
using sodium alginate, natural resin and oil, assayed 
against gravid Cx. quinquefasciatus and Ae. 
aegypti under laboratory conditions. The culture 
supernatant was more attractive to the former with 
an oviposition active index (OAI) of 0.7. When 
tested in the field, alginate formulation was found 
to be more attractive to Ae. aegypti. Formulation 
made with oil was not attractive and the one with 
natural resin is yet to be tested in the field. 

Development and use of fly ash based pesticides 

Fly ash based formulations with indigenous 
mosquitocidal bacterium, Bacillus thuringiensis 
var. israelensis (VCRC B17) were developed for 
use against mosquitoes. Water dispersible powders 
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(WDP), slow release floating briquettes (BR) and 
Slow Release submerged granules (GR) were 
developed in collaboration with Neyveli Lignite 
Corporation (NLC). All the formulations were 
found to be effective in controlling the breeding 
of vector mosquitoes. All the formulations were 
found to be safe to non-target aquatic organisms 
like Crustaceans namely Ostrocods, Cyclops and 
Daphnia, insects namely Notonectids, Diplonychus, 
mayfly nymphs, and water beetles, fishes namely 
Gambusia and Poecilia, snails and tadpoles. 

Development of nanotechnology based public 
health larvicides for effective mosquito control 

The conventional formulations of public health 
larvicides, WDP and emulsifiable concentrate 
(EC) are used for mosquito control with limited 
residual activity. In order to enhance the residual 
activity, nanotechnology based public health 
larvicides like temephos, pirimiphos-methyl, an 
indigenous IGR, 2,4-Dichloro-2’,6’-ditertiarybutyl 
diphenylether (DPE-28) were prepared and tested 
against mosquito vectors. The nanoparticles for the 
larvicides were made by the method of dispersion 
of preformed polymer. These nanoparticles were 
characterized by Scanning Electron Microscope 
(Hitachi S 3400N) and Particle size analyzer for 
the size distribution. The size of nanoparticles 
without the larvicide ranged from 64 – 88 nm 
and the size of the nanoparticles with temephos, 
pirimiphos-methyl and the IGR, VCRC/DPE-28 
ranged from 209 – 426 nm, 289 – 531 nm and 48 – 
88 nm respectively. The nanoparticles with respect 
to the polymer support and without any larvicide 
were evaluated for larvicidal activity against Cx. 
quinquefasciatus upto 10 mg/l and did not produce 
any mortality. 

Synthesis and evaluation of mosquito attractants 
for vector surveillance and control 

In an effort to develop a unique blend which 
could be used as a mosquito attractant for vector 
surveillance and control, attempts were made to 
identify human-derived volatile chemical that 
influence the attraction of mosquitoes, synthesis 
and evaluate novel mosquito attractants. A total of 
24 compounds were screened against unfed adult 
Ae. aegypti mosquito for attraction and compared 
simultaneously with control using Olfactometer. 

Six showed significant attraction while 16 
compounds showed significant repellency. Among 
the attractants, 1-octene-3-ol showed significant 
attractancy compared to other compounds. A total 
of seven blends of mosquito attractants at different 
concentrations were tested in the olfactometer. All 
the blends showed significant mosquito attractancy 
and none of them showed repellency. Among the 
blends tested, the blend containing myristic acid, 
lactic acid and 1-octene 3-ol was found to be the 
most significant mosquito attractant. 

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

A macrofilaricidal lead molecule was isolated 
from the fruit extract of Trachyspermum ammi by 
bioassay guided fractionation and elucidated the 
chemical structure by IR, 1HNMR, 13CNMR and 
GC-MS spectral analysis (Indian Patent Application 
No.1082/DEL/2003). The TLC and HPLC analysis 
of the fruit extract indicated the presence of four 
monoterpenes. In vitro macrofilaricidal evaluation 
was carried out by both motility assay and MTT 
reduction assay for the methanolic extract as well as 
the hydrodistillate against the adult bovine filarial 
worm, S. digitata. All the four monoterpenes were 
also screened individually and in combination for 
their activity against the adult worms. Among the 
two crude extracts tested, the hydrodistillate showed 
maximum activity than the methanol extract. All 
the four monoterpenes were effective in killing 
the adult filarial worms when tested individually. 
However, combination of the four terpenes, TE-1-4, 
showed more promising macrofilaricidal activity 
against adult filarial worms. 

Evaluation of LifeNet, a deltamethrin and Olyset 
Plus, a permethrin long-lasting insecticidal 
mosquito nets in experimental huts (Phase II) 
against susceptible malaria vector populations in 
Orissa 

Phase-II evaluation of LifeNet (deltamethrin 
incorporated into polypropylene net) was evaluated 
to determine efficacy of washed (20 or 30 times) 
and unwashed LifeNet LNs in comparison with 
nets conventionally treated with deltamethrin 
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at WHO recommended dosage (25 mg/m2) and 
their impact on the behaviour of susceptible An. 
fluviatilis, the major malaria vector in experimental 
huts. LifeNets caused 74% mortality when exposed 
30 washes suggesting that washing should be 
restricted to 20 times to ensure adequate protection 
(with >80% mortality). From the incidence rate 
ratio (IRR), it was found that the entry of vector 
mosquito was significantly lower in the unwashed 
LN arm followed by LN washed 20 times and 
LN washed 30 times. There was a significantly 
higher exit rate in the huts with treated nets when 
compared to the control hut with the untreated 
nets. LifeNets, both unwashed and washed (20 or 
30 times), caused significant feeding inhibition 
compared to the untreated polypropylene nets or 
to the conventionally treated and washed polyester 
nets. 

Olyset Plus is a new generation long-lasting 
insecticidal net that incorporates two active 
ingredients, the pyrethroid insecticide permethrin 
and the oxidase synergist Piperonyl butoxide. Under 
the WHOPES for Phase II evaluation, this net is 
being evaluated for its efficacy of washed (20 times) 
and unwashed Olyset Plus LNs in comparison with 
Olyset LNs and with nets conventionally treated 
with permethrin in experimental huts. 

Field evaluation of VectoBac 4.95% GR, a 
granular formulation of Bacillus thuringiensis 
israelensis with a new carrier ingredient, against 
Cx. quinquefasciatus in polluted water habitats 

Several types of Bti based products, ranging 
from emulsifiable liquids to pellets and granular 
formulations are available for use against mosquito 
vectors. One more new formulation of Bti, VectoBac 
GR, which is a granular formulation, has been made 
available through WHOPES for testing against Cx. 
quinquefasciatus Say, the vector of bancroftian 
filariasis, through small (phase II) and medium 
scale (phase III) field evaluations. The VectoBac 
4.95% GR formulation was tested in cesspits at four 
dosages 0.5, 1.0, 1.5, and 2.0 g product/m2. Initially 
three replicates of cesspits were selected for each 
application rate and control. Monitoring larval and 
pupal densities did not show ≥ 80% reduction in 
cesspits up to 14 days post- treatment at all dosages 
tested. 

raJeNDra MeMorial research 
iNstitute of MeDical scieNces, 
PatNa

epidemiological studies

The economic burden of visceral leishmaniasis at 
the household level in Bihar, India.

Followed by qualitative research using focus group 
discussion, in-depth interview was conducted in 
128 households (HH) affected with VL in 8 blocks 
spread across four high endemic districts of Bihar. 

Out of 128 respondents, 122(95%) and 6(5%) 
were males and females respectively having the 
median age 47 (range 25-74) years. Majority of 
them (87.5%) were Hindu and most of the cases 
(62%) belonged to OBC category followed by 
Schedule Caste (27%). The median family size was 
6 members per households (range 2-14 members). 
Nearly 28% HHs had their own farming land; 
26% were working as farm labours and 29% were 
unskilled workers. Most of the respondents (89%) 
were working within their respective villages. 
The median monthly income from all sources was 
Rs.3000 per month (range Rs.1200-Rs.11000). The 
living standard index (LSI) of the affected HHs was 
very low (97%). 

In 128 HHs, 83 males [Median age 19(3-70) years] 
and 45 females [18(5-70) years] suffered from VL 
during the reference period. The average duration 
of illness was 45 days ranging between 32 – 160 
days. Nearly 61 (48%) patients were treated at 
public health facilities (PHCs, sadar hospital, 
medical college hospital), and rest 67(52%) at 
either private or both. Out of 128 VL patients, 
52(41%) received miltefosin, 37(29%) SAG, 36 
(28%) Amphotericin B. 

Enhanced VL case detection and improved 
case management by the National Kala-azar 
programme in Bangladeh, India and Nepal – 
Phase IV. 

Phase IV was conducted in Saran district with 
objectives to analyze the feasibility, acceptability, 
cost, performance of active case detection system 
in the national kala-azar Programme. The camp 
approach was conducted in Parsa, Dariyapur and 



IndIan CounCIl of MedICal ReseaRCh

annual RepoRt 2011-1239

Marhowrah blocks having population of 223604, 
246196, and 246365 respectively and index case 
approach was conducted in Amnaur block. Prior 
to start of national camp, a training of trainers 
comprised of 42 key personnel was conducted. 

Estimating the annual incidence of kala-azar in 
two highly endemic blocks of Bihar: A pilot study 
comparing Snowball and house-to-house survey. 

To assess snowball technique as an active 
surveillance tool for estimation of VL incidence, 
household survey just followed by snowball was 
conducted between mid February 2011 to March 
2011 for the reference period January 2010 to 
March 2011 in two socio-economically distinct 
blocks of Bihar. 

Out of total population covered, altogether 756 
kala-azar cases either current or with past history 
were identified through household survey whereas 
through snowball technique it was 225. Both the 
study blocks were well above the elimination level 
(using either method). Annual incidence was much 
higher in Saharsa (23.7/10000) than in Vaishali 
(3.34/10000).

Snowball tool missed about 53% cases as compared 
to household survey. The percentage of agreement 
between snowball and household survey was 47% 
and 27.4% in Lalganj and Simri Bakhtiyarpur. The 
raw costing suggests that snowballing cost is half 
as much as HH survey.

Parameters associated with progression of 
asymptomatic to symptomatic VL cases.

A survey was carried out in Moriyawan village of 
Dhanaruwa block, district Patna in October 2011 
for screening the general population for leishmania 
infection using rK39 strip test. Out of 1540 
enumerated individuals (male 767 and female 773), 
347 were from general community, 356 from other 
backward classes (OBC) and 837 from schedule 
caste. After screening of 1104 individuals with rK39 
(522 male and 582 female), 68 (5.25%) were found 
seropositive without signs and symptoms of VL or 
past history of VL and identified as asymptomatic 
cases. The most affected community was Mushar 
(schedule caste).

During the last follow-up visit in mid November 
2011, out of 50 earlier identified asymptomatic 
sero-positive individuals, 12 were still positive 
with rK39, 25 became sero-negative and rest 13 
were either out of station or refused for testing. 
The study is in progress to further follow up each 
identified asymptomatic cases at interval of three 
months up to one year to observe the progression of 
asymptomatic to symptomatic VL cases.

An epidemiological study to assess the prevalence 
of PKDL in endemic areas of Bihar.

In continuation of the study, door-to-door survey 
was conducted in two highly endemic panchayats 
namely Bistoria and Pachera of Raniganj PHC, the 
second highest endemic block since last 5 years 
after Forbesganj of Araria district. The survey was 
conducted through ASHA and some educated young 
villagers, selected at the village level. Prior to actual 
survey, the surveyors were properly trained to collect 
study related data on the pre-tested questionnaire 
and to identify the possible skin lesions that may be 
suspected to be a case of PKDL.

Altogether 25,075 population, from 5386 
households, were enumerated, out of which 300 
were identified having past history of kala-azar. 
A total of 98 suspected lesions were informed by 
the surveyors, out of which 21 were diagnosed 
as PKDL based on clinical examination and rk39 
positivity. All the diagnosed cases were referred 
for PHC for treatment.

It was observed that PKDL prevalence was 5 and 8 
per 10,000 population in Forbesgnaj and Raniganj 
block respectively and taking together it was 7 
per 10,000 population. But, not a single case was 
reported to Govt. set up. This finding points for 
more attention towards identification of PKDL 
cases at the community level and their treatment 
to combat kala-azar transmission. Study of intra-
familiar transmission is to be carried out. 

Diagnostics

Novel noninvasive method for diagnosis of 
visceral leishmaniasis (VL) and post kala-azar 
dermal leishmaniasis (PKDL) by rK39 Test in 
sputum samples

A total of 606 serum and sputum samples were 
screened using rK-39 strip (InBios, Inc., Seattle, 
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USA) test from confirmed VL (n=126) and 
suspected PKDL (n=52) patient along with control 
subject groups (n=428). 

The overall sensitivity of rK-39 strip test for VL 
in serum and sputum were 100% (126/126) and 
99.2% (125/126) and specificity was 96.0% and 
100% respectively. However, sensitivity varied 
in different clinical manifest of PKDL cases; The 
sensitivity using serum samples in macular lesions 
was 92.8% (13/14), maculo-papular 95.4% (21/22) 
and Papulo-nodular or nodular cases were 100% 
(16/16) as compared to 85.7% (12/14), 90.9% 
(20/22) and 100% (16/16) respectively in sputum 
samples. The overall sensitivity of rK-39 strip test 
of PKDL cases in serum and sputum were 96.1% 
(50/52) and 92.3% (48/52) respectively. The study 
is undergoing with large sample size and controls 
under field condition.

treatment
A prospective, multicentric, randomized, 
two arm, openlabel phase III study to 
assess efficacy and safety of infusion of 
amphomul® (amphotericin B emulsion) as 
compared to AmBisome in patients of visceral 
leishmaniasis

Out of 119 study subjects, 114 patients achieved 
initial clinical cure i.e. 5 patients were in treatment 
failure. Final clinical cure was reported in 106 
patients as 13 patients were found as treatment 
failure or relapse. In MITT population the 
proportion of patients who achieved initial cure on 
day 30 and/or day 45 was 94.44% and 100% with 
Amphomul® and AmBisome® groups respectively. 
In PP population, the proportion of patients who 
achieved definitive cure (at day 30 or day 45) was 

lower in Amphomul® compared to the AmBisome® 
group (88.6% versus 100%).

The incidence of DLTs was 4.8% in Amphomul® 
group and 1.6% in AmBisome® group at visit 1, 
day 7 and that of IRTs was 23.6% in Amphomul® 
group and 21.9% in AmBisome® group at visit 1, 
day 1. None of the patients reported incidences 
of nephrotoxicity and hepatotoxicity in any of the 
treatment groups. LFT and RFT up to CTCAE 
grade II & III was observed in the trial arm in 16 
patients between day-7 to 45. There were also mild / 
moderate adverse events as rigor, fever, UTI, cough 
and cold etc. No serious adverse event occurred at 
this centre.

basic research
Study of hypocholesterolemia in visceral 
leishmaniasis. 

Initially distribution of cholesterol concentration 
in different age groups of VL (n=30) revealed 

Phc household 
covered

Population covered PKDl with 
Ph

without 
Ph

PKDl/ 
10,000M f t M f t

Forbesganj 4323 12436 11479 23915 5 7 12 9 3 5.01
Raniganj 5386 13039 12036 25075 10 12 22 21 1 8.77
total 9709 25475 23515 48990 15 19 34 30 4 6.99
M: Male, F: Female, T: Total, PH: Past history of VL

table: PHC wise distribution of population covered for screening of PKDL
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severe hypocholesterolemia (36.2-56.0 mg/dl) in 
the paediatric age group 2-14 yrs along with down 
regulated HDL (5.6-14.5 mg/dl) as compared 
to other age group. The direct association of 
cholesterol along with hemoglobin was observed 
in VL infection. 

It was observed that in severe down regulated 
serum cholesterol concentration (mean= 42 mg/dl), 
the CD4+ T- lymphocytes producing IL-10 is more 
(13.28%) and parasite load was 3+ to 4+, while in 
1+ to 2+ group, the mean serum cholesterol was 57 
mg/dl and CD4+ T- lymphocytes producing IL-10 
was 6.75% (Fig.).

Fig.: Cytokine profile of CD4+ T-lymphocyte producing IL10 and 
its relation with cholesterol

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 flowcytometric technique. 

The interim result showed that inflammation 
response was high at the site of skin lesion as 
compared to blood circulation in PKDL patients. 
There was more 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 & CCR7 (mean value 45 %, 38 %, 6 % 

respectively) in tissue was found high suggesting 
more trafficking of immune cells during PKDL 
infection. Activation of these chemokines might 
be due to higher proportion of Th2CD4+cells at 
infection sites inducing high IL-10 production for 
the causation of pathogenesis in PKDL. 

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

The percentage of dendritic cells producing 
interleukin-12 (IL-12) was significantly higher than 
macrophages after stimulation with KMP-11 antigen 
in patients. KMP-11 stimulated macrophages had 
higher IL-12 production in patients than control. 
The KMP-11 primed macrophages producing IL-
10 and TGF-β was significantly higher in patients 
than KMP-11 primed dendritic cells as well as 
in control. 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. The IFN-γ generation abilities of 
CD4+ cells was lower when macrophages presented 
the KMP-11 antigen compared to the corresponding 
value obtained when dendritic cells presented the 
KMP-11 antigen in the patients. 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. 

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

Experiments to evaluate CD4+CD25high+ cell 
proliferation using CFSE in response to APC 
expressing leishmania parasite antigen on shorted 
population were performed. The CD4+CD25high+ 
cells proliferating in presence of APC with antigen 
could not proliferate when HLA-DR was blocked 
(Fig. 1) 

It was observed that CD4+CD25high+ cells probably 
do not play a central role in immunosuppression 
rather help in immunosuppression initiated by some 
other cells as restricted proliferation was observed 
in presence of IL-12 with IFN-γ and the situation 
was altered in presence of IL-10 and IL-10 with 
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TGF-β. However, the TGF-β alone reduced the 
proportion of proliferated CD4+CD25high+ cells. This 
was also observed when the secondary signaling 
was strengthened using anti CD28 antibody or in 
presence of GMCSF (Fig.2). 

Fig.2: Natural regulatory T cells proliferate in response to the 
presence of immunosuppressive situation.

Screening cocktail of 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) 
verses 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.

GPI-anchored membrane proteins of 
Leishmania donovani mediated regulation 
of Toll-Like Receptors and costimulatory 
molecules on antigen presenting cells and 
induction of cytokines.

To investigate the capacity of GPIP of L. donovani 
to induce maturation of DCs in vivo, expression 
of CD40+, CD80+, and CD86+ was measured by flow 
cytometry on DCs. The results demonstrated an up-
regulation of the expression of the costimulatory 
molecule CD80+, which persists at 48 h on DCs from 
only GPIP treated set, and a significantly lower up-
regulation of CD80+ on TLR4-inhibited DCs. The 
above results demonstrate the TLR4 dependence of 
the capacity of GPIP to induce maturation of DCs 
and possibility of TLR4 deficiency in VL patients 
for partially impaired or delayed DCs maturation in 
L. donovani infection.

Fig. 1: Effect of the presence of Leishmania antigen presenting 
APCs on proliferation of natural regulatory T cells
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Studies on differential proteomic responses of 
Leishmania donovani on exposure to nitrosative 
and oxidative stress. 

The sub-lethal dose for oxidative stress, nitrosative 
stress and oxidative+nitrosative stress was 
optimized as 5µM of menadione, 300µM of 
SNAP and 2.5µM+250µM of Mendione+SNAP 
respectively. The semi-quantitative RT-PCR of 
ascorbate peroxidase, validated with Real-Time 
PCR, revealed that the expression of Asc gene was 
gradually decreased up to 12 hrs and then gradually 
increased and attained a steady state. 

It was observed that many proteins are significantly 
up and down regulated during stress conditions 
compared to control. Proteins were classified in 
19 clusters based on their involvement in different 
biological process. It was found that not only 
trypanothione cascade, some other proteins are also 
responsible for detoxification of stress and they co-
operatively involved with trypanothine cascade 
for successful detoxification of harmful radicals 
generated by stress. 

Biochemical and functional characterization of 
iron-sulfur cluster (ISC) assembly and cellular 
localization of LdIscS, LdIsU proteins in L. 
donovani 

The enzymatic activities of Fe-S clusters containing 
proteins are upregulated in drug resistance isolates 
of L. donovani. Leishmania genome database 
search showed the presence of complete ISC (IscS 
and IscU main components) system including CIA 
and export machinery. The IscS and IscU genes 
were amplified from L. donovani promastigotes 
(Ag83). The IscU gene was cloned in pET-22b 
containing C-terminal His-tag and pET-28a vectors 
possesses N-terminal His-Tag. Recombinant fusion 

protein was expressed and purified using affinity 
chromatography. Similarly, IscS gene was cloned 
in pGEX-4T1 containing GST-tag and pCOLD-
DNA-1 vectors containing C-terminal His-tag. 
Recombinant-LdIscS protein expressed mainly in 
insoluble fractions and small amount in soluble 
fraction in pGEX-4T1 vector. The soluble protein 
was purified with glutathione conjugated Sepharose 
4B column. Polyclonal antibodies against purified 
LdIscS protein were produced and their titer was 
measured. These antibodies showed high titer and 
recognized antigen upto 10 ng. It was found that 
LdIscS & LdIscU proteins interact with each other 
and forms stable complex identified by co-purification 
of affinity chromatography followed by Western 
blot analysis (Fig. A panel). Analysis of cellular 
localization of LdIscS by digitonin fractionation 
revealed that LdIscS is localized in the mitochondria 

Fig. A. IscS and IscU proteins interaction 

Fig.B. IscS cellular localization
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(Fig. B panel). Cysteine desulfurase activity of 
LdIscS protein purified under native conditions, 
soluble fraction of cell lysate of responsive and 
unresponsive isolates of L. donovani promastigotes 
was measured. Enzymatic activities of Fe-S clusters 
containing protein, e.g., aconitase and Fe content in 
drug resistant isolates of L. donovani promastigotes 
was analyzed. The findings suggested up-regulaiton 
of Fe-S proteins and iron content in drug resistance 
L. donovani promastigotes.

Trypanothione metabolism and associated 
pathways in Leishmania donovani: 

Trypanothione is a major thiol in Leishmania 
parasite which plays a pivotal role in a number of 

processes such as regulation of intracellular thiol 
redox balance, synthesis of deoxyribonucleotide, 
drug resistant, and in defense against chemical and 
oxidant stress. 

Trypanothione Synthetase (TryS; EC6.3.1.9) 
was amplified using the genomic DNA isolated 
from Ag83 strain of L. donovani using Pfu DNA 
polymerase. The TryS gene was cloned successfully 
in pET-15b vector containing N-terminal histidine 
tag to purify fusion protein by Ni-NTA affinity 
chromatography and transformed in BL-21(DE3) 
E. coli host. The expression of protein was 
optimized and it was found that the TryS protein 
was expressed maximum in soluble fraction at 22° 
C, with 0.5 mM IPTG for 18 hrs. The supernatant 
fraction containing soluble protein was purified 
through affinity chromatography with increasing 
concentration of imidazole as linear gradient. The 
purity of protein was analyzed by SDS-PAGE and 
trypanothione synthetase activity was measured.

Similarly trypanothione reductase (TryR) was 
also cloned in pET-28a vector, expressed as fusion 
protein in E. coli and purified by affinity column 
chromatography. The primary result showed that 
TryS interact with TryR to each other. Polyclonal 
antibodies in rabbit against purified recombinant 
TryS and TryR were produced which showed 
high titer and recognized about 10 ng proteins by 
ELISA.

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

In the present study, cloning, expression, 
purification, and characterization of cytosolic 
tryparedoxin (cTXN) and cTXNPx was performed. 
The cTXN and cTXNPx genes were amplified, 
cloned in pET-28a vector and transformed in BL-
21(DE3). The fusion protein was expressed in 
soluble form at 1mM IPTG at 37°C for 6 hours. 
The recombinant fusion protein was purified by Ni-
NTA agarose affinity column chromatography upto 
homogeneity. The expression of fusion protein in 
soluble form was very high (>125mg/liter). The 
purified protein was about 16 kDa. Similarly, 
cytosolic tryparedoxin peroxidase (cTXNPx) was 
also cloned in pGEX-4T1 and pET-28a vectors, 
recombinant fusion protein was expressed and 

Fig. A. Purification of TryR by affinity chromatography 

Fig. B. TryS and TryR interaction proved by co-purification
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purified by affinity column chromatography up to 
homogeneity. 

Primers were designed to amplify mTXN and 
mTXNPx genes using Pfu DNA polymerase and 
cloned in pGEX-4T1 vector. The cloned plasmids 
were expressed in E. coli hosts as fusion proteins 
with GST- tags and expression conditions were 
optimized to get maximum expression in soluble 
fraction of total cell lysate. Glutathione agarose 
was subsequently used for affinity purification 
of recombinant mTXNP and cloned in pET-28a 
vector. The mTXNPx was expressed in soluble 
fraction and purified with Ni-NTA agarose affinity 
column chromatography. In human sera antibodies 
against cTXNPx protein was found. 

A. Purification of cTXN by affinity chromatography

B. Tryparodoxin protein recognize antibodies in human sera

vector biology & control
Validation of sandfly distribution and Kala-azar 
disease prevalence through remote sensing & GIS 
in endemic and non endemic foci of kala-azar.

The customized GIS software has been developed to 
delineate kala-azar ‘risk’ and ‘non-risk’ area. Visual 

Studio IDE (Integrated Development Environment) 
was used to design the front-end; Visual Basic and 
VC++ were used as the programming languages and 
Microsoft access and Excel were used as back end. 
MapWindow, an open source software providing 
a library, was used to add GIS functionality in the 
developed software.

 

With the customized GIS software, the risk 
areas have been identified by incorporating the 
environmental variables derived through remotely 
sensed data and inside room temperature and 
relative humidity. The software also helped in 
identification of the probable vector density after 
analyzing the final output. The map produced 
could be of great use for planning and managing 
the kala-azar surveillance programmes, such as 
spraying operation, ecological vector management 
and strategy based action plan. The software could 
be applied in the kala-azar ‘risk’ areas at regional 
as well as country level.

bioinformatics
Comparative molecular modeling 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 has been elucidated, compared and 
the corresponding sequence was obtained following 
culture of Leishmania donovani, DNA extraction, 
PCR of the corresponding gene and automated 
sequencing of the gene with specific primers 
(GAPDH). Hypoxanthine-guanine phosphoribosyl 
transferase (HGPRT) enzyme (EC 2.4.2.8) is a 
central enzyme in the purine recycling pathway. 
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As a consequence of modeling and docking 
results, the compounds i.e. 2’-deoxyguanosine 5’-
phosphate, acyclovir monophosphate, guanosine 
2’ and 3’-cyclophosphorothioate, 3’-azido-2’, 
3’-dideoxyguanosine-5’ phosphite have shown 
highest binding affinity as compared to the 
substrate (guanosine monophosphate). gBP21 
(guide RNA binding protein 21) in Leishmania 
donovani was targeted for comparative modeling. 
The model protein has a antiparallel α and β sheets 
with topology of β-β-β-β-β-α-β-β-β-β-α and each 
of the four β strands within a given β- β- β- β- β-α 
repeat form a curved anti-parallel β-sheet that 
packs perpendicularly against the sheet from. This 
study gives the clue of better drug candidate and 
hypothesized behind this work was to block the 
gBP21 protein involved in the RNA editing process 
thereby other direct and indirect of the protein 
activity is reduced and ultimately the editing 
process in the L. dv is disturbed and it will inhibit 
the growth. 

Development of a database of Leishmania 
species to find the cause of changing functional 
family based on amino acid composition. 

A rational database was constructed in MySQL for 
storage and query of data including two key entities 
namely, molecular function and template structure 
which fetches the probable function and most 
appropriate virtual structure of the protein. 

The database consists of three layers: the basal 
layers’, ‘application layer’ and ‘UI’ layer, developed 
using Php, CSS and JavaScript. The information 
are managed in protein level to provide timely and 
general view of the data. The data and information 
are stored in MySQL relational database. Meta 
information for different types of biological data is 
placed as individual table in this layer. 

Computer aided drug design: structure 
determination of elongation factor-1α in 
Leishmania donovani by molecular modeling 
and NMR spectroscopy, targeting through 
QSAR and pharmacophore analysis

Elongation factor-1 alpha (EF1-α) protein is an 
essential component of the eukaryotic translational 
apparatus, a GTP-binding protein that catalyses 

the binding of aminoacyl-transfer RNAs to the 
ribosome. EF1-α protein have been constructed 
by taking the yeast guanine nucleotide exchange 
factor eEF1B alpha K205A mutant in complex 
with eEF1A (pdb id: 2b7C_A) with MODELLER 
software 9v7 and DS v2.5. 

A hairpin of 12 amino acids was modeled that was 
unique to the human EF1-α protein but missing in 
Leishmania and thus has significant opportunity 
to design novel, small molecule inhibitors that 
bind specifically to the region. The 3-D structure 
of EF1-α protein has one chain, 20 β-sheets, and 8 
α-helices. Functional assignment of EF1-α protein 
by SVM revealed that apart from EC 4.2. Lyases, 
it also performs several novel functions e.g. iron-
binding, copper binding, cobalt binding etc and 
multifunctional and moonlight protein activities 
(one protein performing multiple independent 
functions). Protein- ligand interaction of EF1-α 
protein of L. donovAni with tetracycline showed the 
highest dock score 60.42 and the involved amino 
acids were Arg 134, Arg180, Pro298, Leu335 and 

Analysis of sequence, structure of GAPDH of Leishmania 
donovani and its interactions. 

Comparative modeling of HGPRT enzyme of L. donovani and 
binding affinities of different analogs of GMP. 
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Arg369. The active site architecture and certain 
key residues responsible for inhibitor binding were 
identified, which provides insights for the design of 
novel inhibitors of parasitic leishmaniasis. 

NatioNal iNstitute of 
virology, PuNe
During the year under report, the National Institute 
of Virology continued it research activities on 
human influenza, hepatitis, chikunguniya, measles, 
etc. 

Human Influenza

The research activities of the human influenza group 
were focused on three major areas. Continuation of 
the multi-centric surveillance activity for circulating 
influenza virus strains in the country; testing for 
oseltamivir resistance in influenza virus isolates 
and developing a rapid multiplex polymerase chain 
(PCR) based diagnostic for multiple respiratory 
viruses.

Surveillance and influenza virus genotyping

An upsurge of influenza activity was observed in 
March when 237/685 (34.6%) referred samples 
were positive. Pandemic A (H1N1) contributed 
73.4% and influenza type B 26.6% to the above. 
Analysis of 11 virus isolates and 56 clinical 
samples for neuraminidase inhibitory (NAI) drug 
susceptibility by real time PCR showed that all 
were sensitive to oseltamivir. Active surveillance 
as part of the multisite epidemiological and 
virological surveillance network, showed 15.57% 
positivity in 1214 throat/ nasal swabs collected 
from ILI cases including 40.74% type B, 37.57 
% Influenza A (H3N2)and 21.69 % pandemic 
(H1N1). All the isolates were similar to the 
contemporary vaccine strains and sensitive to 
oseltamavir. Disease burden of influenza in 
rural communities in India was determined 
and the adjusted annual incidence of influenza 
hospitalizations was 46.8/10,000 during the 
pandemic and 40.5/10,000 during post-pandemic. 
In the third year of the study 1050 patients were 
enrolled and 218 (20.8%) were influenza positive 
with influenza type B predominating (57.3%) 
followed by A(H3N3) in 34.4% and pandemic 
H1N1 in 8.3%. 

Development of multiplex assays for respiratory 
viruses

Multiplex real-time polymerase chain reaction 
(RT PCR) was developed for detection of eighteen 
different respiratory viruses in three sets. Single 
tube multiplex RT PCR coupled with hybridization 
for 15 respiratory viruses is currently under 
development. Partial characterization of fusion and 
glycoprotein gene of RSV A & B were done. One 
novel strain having 24 amino acid duplication in 
RSV A glycoprotein was also detected. 

Influenza A virus

Influenza B virus

Avian Influenza

During this period, highly pathogenic avian 
influenza (HPAI) H5N1 virus outbreaks were 
detected and diagnosed in crows from Jharkhand 
and West-Bengal, India. Virus isolation, 
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characterization by full genome sequencing and 
phylogenetic analysis of the crow H5N1 virus 
revealed that it belonged to the clade 2.3.2.1, 
similar to the virus circulating in neighbouring 
countries such as Vietnam, Myanmar, Bangladesh 
(Fig 4). The clade was newly introduced into the 
country and was distinct from the clade 2.2.1 H5N1 
viruses of the earlier 2006-2010 outbreaks in India. 
This was also suggestive of the expansion of host 
range of the HPAI H5N1 virus. As a part of active 
surveillance in West-Bengal and Pune Molecular 
characterization of low pathogenic avian influenza 
H9N2 and H4N6 viruses isolated from chicken 
and ducks respectively suggested heterogeneity 
among the viruses of the regions. Serologic 
evidence of H9N2 in emus, birds of commercial 
importance and seroprevalence of H9N2 in poultry 
workers suggest the potential of the virus to cross 
species-barrier. Molecular evolutionary studies 
on the pH1N1 isolates from the Indian pandemic 
suggest indigenous evolution of the virus in the 
country. Further studies on the immunogenicity 
and safety of pH1N1 vaccine showed consistent 
field efficacy. 

hev

Studies on the immune response against HEV was 
a major thrust area in order to better understand 
both pathogenesis of the virus per se and its high 
mortality in infected pregnant women. Lack of 
robust HEV ORF2-specific CTL response in the 
peripheral blood of HEV infected patients during 
the acute and recovered phases of the disease were 
associated with the involvement of innate immune 
response. The cytokines, IL-1α and sIL-2Rα were 
found to play a role in the pathogenesis of acute 
hepatitis E infection. HEV-infected pregnant 

women in different trimesters were shown to 
behave differently with respect to immunologic 
parameters. Association of TLR4 polymorphism 
with hepatitis E was shown. 

A sensitive and strand specific replicative 
intermediate (negative sense) RNA molecule 
detection assay was developed for HEV as the 
present cell culture systems used for HEV replication 
studies support low level of virus replication. This 
assay could be used for detecting low level virus 
replication in infected cells HBV.

As a part of the multi-centric ICMR task force 
project for assessing efficacy of different drugs 
for chronic hepatitis B, molecular parameters were 
studied for sequential samples for ~200 patients. 

Fig. 2:  Dead crows, crows feeding in poultry markets and dogs in close proximity with dead crows

Fig. 3: Phylogenetic analysis of HPAI H5N1 isolated from crows 
during the Jamshedpur outbreak.
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Full genome sequences were determined for 
responder and non-responder patients. Analysis of 
the data is ongoing.

Vaccine development

As liposome based adjuvant yielded promising 
results in mice as well as in rhesus monkeys, 
protocols for liposome preparations were optimized 
to increase the encapsulation efficiency and 
effective delivery of the vaccine therein. 

encephalitis

JEV vaccine development

An indigenous Japanese encephalitis virus (JEV) 
vaccine candidate strain was developed and 
transferred to Bharat Biotech India Ltd (BBIL). 
The formalin-inactivated, vero cell derived 
vaccine strain was studied for genetic stability 
and immunogenicity in lab animals and human 
subjects. Sera collected from vaccinees enrolled in 
the Phase I clinical trial after injecting 2-3 doses 
neutralized all the JEV strains (n=11 tested) co-
circulating in India. The phases I, II and III of the 
vaccine trials have been completed using two/three 
vaccine doses. The vaccine was safe, well tolerated 
and immunogenic in healthy volunteers in the 1-50 
age group. These studies confirmed effectiveness 
of this candidate JE vaccine for the immunization 
(~95% sero-protection and sero-conversion after a 
single dose) and a two dose schedule can be used 
for routine immunization (~97% sero-protection 
and sero-conversion after two doses). 

Detection of encephalitic viruses on referred 
samples

During the period 2011-2012, a total of 639 clinical 
specimens comprising of 232 cerebrospinal fluid 
(CSF) specimens and 407 sera collected from 
suspected encephalitis cases were referred for 
laboratory diagnosis for encephalitic viruses. 
Majority of the specimens were referred from 
Maharashtra (385) followed by Orissa (57), Gujarat 
(54), Bihar (46), Jharkhand (37), Rajasthan (35), 
Kerala (16), Andhra Pradesh (8), and Uttar Pradesh 
(1) states. All these specimens were tested by JEV 
(Japanese encephalitis virus) specific IgM ELISA 
kit. Similarly, a total of 168 clinical specimens 

comprising 130 sera and 38 CSF were referred 
from different parts of the country for Chandipura 
virus (CHPV) diagnosis. These samples were 
referred from Maharashtra (106), Gujarat (33) and 
Rajasthan (29). The detection of JEV was low at 
6.4% positivity documented in referred clinical 
specimens by diagnostic ELISA suggesting 
comparatively lower JE incidence in this period 
when compared to the one documented during last 
few years. CHPV diagnosis was confirmed in 4.7% 
of the referred clinical specimens collected from 
Gujarat and Maharashtra states.

A very significant finding was the first detection 
of West Nile virus (WNV) in cases of clinical 
encephalitis from Kerala during this period. 
Molecular genetic analysis of the virus isolates 
showed its close relationship with Russian WNV 
strains (Fig 4).

Fig. 4: Phylogenetic lineage of WNV isolated from the Kerala 
outbreak in 2011

Improvement of JEV diagnostic assays and 
optimization of ION TORRENT platform for 
novel virus discovery

To facilitate the identity of the unknown agents, 
the next generation sequencing platform (ION 
TORRENT) has been developed. 

enteric viruses

Surveillance and molecular characterization of 
enteric viruses

Surveillance for rotavirus strains in 2011-12 from 
children <5 years showed significant increase 
in unusual type G9P[4] (19.1%) as compared to 
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earlier years 2009 (1.72%) and 2010 (10.71%). 
Three reassortant rotavirus strains with G9P[4] 
specificity revealed a G9-P[4]-I2-A2-E2/E6-H2 
genotype, with close similarity to strains with DS-1 
like backbone. High frequency of discordance 
noted in the genetic linkage of VP4, VP6, VP7 and 
NSP4 genes was suggestive of intergeno-group 
reassortment. Surveillance studies carried out for 
group B rotaviruses (RVBs) highlighted 4.1-7.3% 
prevalence of RVB in three states of South-West 
India between 1994-1995 and 2004-2010. Full 
length sequencing of all 11 genes of 13 human 
RVB strains provided data useful for the elucidation 
of evolutionary relationship/time-scale, stasis or 
dynamics existing in the RVB population. 

Screening for other enteric viruses detected EV-
75 and EV-90 from acute gastroenteritis patients. 
Multiple enteric viruses (RVA, EV, NoV, AiV and 
AstV) were detected in an outbreak of gastroenteritis 
occurred in Sholapur city, Maharashtra. Coxsackie 
A (CA) 24 genotype IV and CA16 genotype B1c/
EV71 genotype C1 were detected respectively in 
the outbreaks of AHC and HFMD occurred during 
2010-2011 in India. A new norovirus variant GII-4-
2010 was identified. NoV GII.4 – Denhaag ORF2 
was cloned and expressed using the baculovirus 
expression system. The recombinant NoV ORF2 
protein showed reactivity with mouse monoclonal 
antibody against NoV GII.4 in ELISA. During 
surveillance of enteroviruses in patients with 
acute gastroenteritis, novel enterovirus strains - 
EV-75, 76, 89 and EV-90 were detected. Of these 
EV75 and EV 90 strains were isolated in RD cell 
culture.

Cytokine levels in rotavirus disease

Cytokine levels in the sera from rotavirus positive 
children were found to be significantly high 
(P<0.05) as compared to healthy controls. Children 
with more number of diarrheal episodes per day 
showed elevated levels of IL-6, IL-10, and TNF-
alpha. Children with fever displayed significantly 
high (P<0.05) IL-2 and IL-4 levels while those 
with vomiting had significantly high (P<0.05) IFN-
gamma levels. Thus cellular immune responses 
were found to vary with clinical features detected 
in the pediatric population affected with rotaviral 
diarrhea.

Dengue

Surveillance and outbreak investigation

During the period 2011-12 a serosurvey was 
conducted in different age groups in two villages, 
Pimale Jagtap and Koregaon Bhima near Vadu 
area, near Pune. The preliminary analysis of age 
stratified data showed that the age group 21-30 years 
was at highest risk for infection. In August 2011, 
a suspected dengue outbreak was investigated in 
Cuttack and neighboring areas in Odisha. Dengue 
IgM could be detected in 32% and viral RNA in 
34 % of the cases. Dengue virus serotypes 2, 1 and 
3 were in co-circulating in this outbreak. As part 
of the diagnostic services, 869 samples were tested 
for dengue specific IgM and 164 (18.8 %) were 
found positive.

Phylo-geographic and molecular evolution of 
dengue viruses

Phylo-geographic analysis (in collaboration with 
bioinformatics group) of Indian DENV-3 and 4 
isolates (1960 to 2010) demonstrated that India/
SriLanka have played a crucial role in the evolution 
and dispersion of the major genotypes, GIII of 
DENV-3 and GI of DENV-4, which are important 
because of their greater virulence and dissemination 
potential (Fig. 5).

Fig. 5: Global dispersion of DENV-3 viruses using SPREAD 
software. (In collaboration with Bioinformatics Group). 

Immunology and host factor studies in dengue 
pathogenesis

Antibody profiling of dengue infected patients 
suggested a role for IgM in protection against 
progression to severe disease and a role for IgG and 
IgE in disease pathogenesis. Host genetic studies 
in dengue patients revealed that the 3’untranslated 
region haplotypes of Vitamin D receptor (VDR) 
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gene are differentially associated with risk of 
symptomatic dengue requiring hospitalization. The 
‘f’ allele of Fok I polymorphism of VDR gene in 
dominant mode of inheritance is associated with 
dengue hemorrhagic fever. 

chikungunya

Routine diagnostic services and outbreak 
investigation 

During the year a total of 1034 suspected samples 
of Chikungunya (CHIK) from all over India were 
received. These samples were screened for presence 
of anti-CHIK IgM antibodies in MAC-ELISA 
test (NIV Kit) and 458 samples were found to be 
positive. During a CHIK outbreak in Jamshedpur 
city (July- August 2011) 14 virus isolations were 
obtained from 20 acute phase sera. Sequence 
analysis of these virus isolates based on NS1 region 
revealed homology with the African genotype. The 
A226V mutation in the E1 region was not observed 
in five isolates investigated. 

Comparison of diagnostic tests

A TaqMan based one step Real Time RT-PCR 
and conventional RT-PCR for diagnosis of CHIK 
from human serum samples was compared using 
124 serum samples from suspected CHIK patients. 
CHIK positivity by Real Time RT-PCR was more 
in comparison to IgM ELISA and Nested PCR. The 
highest viral RNA copy number detected was 8.2 
X 107 viral RNA copies / ml and the lowest was 
30 viral RNA copies / ml. In conclusion, real time 
RT PCR is the most sensitive laboratory test for 
detection of CHIK in the early viremic phases of 
the infection.

Studies with siRNA on CHIK replication

The efficacy of the siRNAs against NS1 and E2 
genes of CHIKV both in vitro and in vivo was 
evaluated and found that treatment with 2 siRNA 
was more effective in inhibiting virus replication. 
siRNA treatment significantly reduced the CHIKV 
titer in serum and muscle tissues. Histopatholgical 
analysis was performed to determine the effect of 
siRNA treatment. Sections of muscles taken ~1 
day after siRNA treatment showed signs of mild 
inflammation and infiltration of monocytes whereas 
histological sections of muscles taken after ~4 

days treatment showed regeneration and revealed 
intact muscle morphology with no evidence of 
inflammation as evident in the CHIK infected mice 
(Fig. 6). 

Fig. 6: Histopathological changes in mouse muscle tissues after 
chikungunya infection and siRNA treatment.

Measles

Diagnostic services

Out of 218 serum samples referred for measles 
IgM antibody detection, 75.2% (164) were found 
positive and immediately reported to the concerned 
authorities. As per World Health Organization 
(WHO) norms, measles negative and equivocal 
samples were screened for the rubella IgM. Of 
21.5% (47/218) measles negative samples and 2.7% 
(6/218) equivocal samples, overall 13.2% (7/53) 



IndIan CounCIl of MedICal ReseaRCh

annual RepoRt 2011-12 52

were found to be positive for rubella. Laboratory 
reports were submitted to the concerned authority to 
undertake control measures and case management. 
For the first time, mumps genotype G strain has 
been detected in India. 

Molecular genotyping for rubella and mumps 
viruses
A year round molecular genotyping study on the 
measles isolates throughout the country was carried 
out and no change in virus genotypes was observed 
that maintained the D4 and D8 genotypes. Rubella 
isolates (four) obtained from Karnataka (Urban 
Bangalore, Kolar and Chitradurga districts) and 
Kerala (Kannur district) were referred for genotyping 
by National Measles Lab, Karnataka. Vero cell grown 
isolates were found positive for rubella RT-PCR (E1 
glycoprotein gene). Rubella genotype 2B was detected 
in all four isolates. For the first time a Mumps outbreak 
was reported from Tuljapur Taluka, Osmanabad 
district of Maharashtra. Isolation and genotyping of 
the virus was done and it was found to be a mixture 
of genotypes C and G, suggesting co-circulation of 
the virus in the population. A salient feature of this 
outbreak was mumps meningoencephalopathy seen 
in two cases. One was fatal (Fig. 7). 

Fig. 7: Phylogenetic analysis of mumps virus from the Osmanabad 
outbreak in 2011. Inset shows a transmission electron micrograph 
of the virus isolate. 

Development of immunocolorimeteric assay for 
MMR
An immunocolourimetric assay (ICA) has been 
established for the detection of measles, mumps 

and rubella (MMR) viruses. Total of 24 measles 
wild types, six mumps wild types and six rubella 
wild types were tested in ICA. Along with wild 
type isolates, measles, mumps and rubella vaccine 
strains procured from Serum Institute of India, 
Pune were also tested in ICA.

Preliminary findings are promising and this 
assay has potential for being an effective, rapid 
and specific laboratory test for the detection and 
differential diagnosis of MMR (Fig. 8).

Fig. 8: ICA assays

epidemiology

Outbreak investigations

Eight outbreaks were investigated during the period 
2011-12. These included two Acute Encephalitis 
Syndrome (AES) outbreaks in Gaya, Bihar; one 
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hepatitis outbreak in Gulbarga city Karnataka; 
one febrile-arthropathy-like illness in Kolkata, 
West-Bengal; three hemorrhagic fever outbreak, 
in Sindhudurg, Maharashtra and Hyderabad, 
Andhra Pradesh; and one suspected avian 
influenza outbreak in Jharkhand. The outbreak 
of AES in Gaya, was confirmed as JEV based 
on the serological confirmation by IgM antibody 
detection in 7 of 17 cases. Maximum AES cases 
(45%) occurred in children between 5-9 years of 
age. A few adult cases above 15 years were also 
confirmed. Investigation of AES among children 
in Muzaffarpur (Bihar) was inconclusive on the 
identity of the etiologic agent/factors. Water borne 
Hepatitis E outbreak was confirmed in Gulbarga city 
(Karnataka), likely to be caused by contamination 
of piped drinking water due to leakages in water 
pipelines. Chikungunya virus was confirmed as the 
cause of outbreak in Jamshedpur city. Hemorrhagic 
fever outbreak in Sindhudurg (Maharashtra) was 
confirmed as Leptospirosis while no etiologic 
factor(s) for the hemorrhagic fever outbreak in 
Hyderabad (Andhra Pradesh) could be identified. 
Chikungunya virus was identified as the etiology of 
the febrile-polyarthropathy like illness in Kolkata. 
The mortality reported in crows in Jharkhand 
was due to highly pathogenic Avian Influenza 
H5N1. No human cases were reported during the 
episode. 

virus repository and high containment facility

Crimean-Congo hemorrhagic fever (CCHF)

In January 2011, a nosocomial outbreak of 
suspected viral hemorrhagic fever was reported 
from Ahmedabad, Gujarat and the etiologic agent 
was identified as the Crimean Congo Hemorrhagic 
Fever (CCHF) virus. In the current year genome 
analysis and molecular clock studies on the virus 
isolates was completed. Analysis showed origin of 
virus was closest to Tajikistan strain / Afghanistan 
strain of 2009 and molecular clock studies (in 
collaboration with Bioinformatics group) revealed 
that the ancestry of the viruses dated back to about 
33 years. Overall, the results from this study are 
suggestive that the Indian CCHFV may be an 
intra-genotypic reassortent (Fig. 9). 

Fig. 9: Distribution of CCHF cases in Gujarat during the 2011 
outbreak

Survey on zoonotic pathogens in bats and domestic 
animals

A real time polymerase chain reaction based assay 
was developed and a total of 61 Rousettus and 
eight Pteropus Liver/Spleen DNA extracts of bat 
samples from Mahabaleshwar and Siliguri, West 
Bengal were screened by this assay. Total eight 
samples were found positive of which, 4 Rousettus 
bats tested positive for novel bat Adenovirus. 
The sequence analysis showed a high level of 
conservation. 

Research on Kysanur Forest Disease Virus 
(KFD)

During this year, KFD suspected samples received 
from Karnataka showed 16/36 human sample, 3/5 
monkey samples (Macaca radiata) and 9/18 tick 
pools positive by qRT-PCR and RT-PCR. During 
January-March, 2012 suspected KFD human 
serum samples and tick pools were received from 
Virus Diagnostic Laboratory, Shimoga. Total 
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human samples (100/262), which include 225 
from Thiruthahakki, 16 from Hosannagara, 1 from 
Koppa, 1 from MNG, 1 from UK and 18 from 
Shimoga and ticks (59/130) were found positive 
for KFDV by qRT-PCR and RT-PCR. Forty-eight 
monkey’s samples were received out of that 15 
monkey (Macaca radiata) samples were positive 
by qRT PCR. Some representative samples were 
sequenced and sequence showed similarity with 
earlier KFDV isolates. 

Establishment of maximum containment 
laboratory 

(a) bsl-4 training programme at NeiDl, boston 
university, boston: A team of six members 
received BSL-4 training in National Emerging 
Infectious Disease laboratory at Boston, USA 
during 07th June to 08th July 2011.

(b) Documents prepared for bsl-4 laboratory: 
In consultancy of Boston BSL-4 team the 
following concept drafts of the documents for 
BSL-4 were prepared: 

	Maximum Containment Laboratory [BSL-4] 
Safety Manual

	Maximum Containment Laboratory [BSL-2 
and -3] Operations and Safety Manual

	Maximum Containment Laboratory [BSL-4] 
Operations and Safety Manual

	Maximum Containment Laboratory [BSL-4] 
Training Module

	Maximum Containment Laboratory [BSL-4] 
Emergency Management Plan

Fig. 11 : NIV scientists undergoing BSL4 training at Boston 
USA

entomology

Entomological studies were conducted during 
the chikungunya outbreak in Jamshedpur. The 
vector breeding was predominantly observed 
in the outdoor.Numerous tyre vulcanizing 
shops on the roads have added to the prolific of 
breeding sites within the residential quarters of 
the town. Chikungunya virus (CHIKV) strain 
(061573) passaged in C6-36 cell line for 71 times 
consecutively lost its virulence. The strain could 
neither induce cytopathic effect in vertebrate cell 
line nor could it cause mortality in 2 days old 
mice. Growth kinetics of Bagaza virus (BAGV) 
was carried out in three cell lines viz. VeroCCL81, 
BHK-21, and C6-36. Experimental transmission and 
trans-overial transmission of BAGV was observed 
in Cx. tritaeniorhynchus mosquito. BAGV infected 
Cx. tritaeniorhynchus and Cx. quinquefasciatus 
mosquito showed reduced replication of JEV and 
WNV when super infected by respective viruses. 
Cx. tritaeniorhynchus could be successfully infected 
in the laboratory using artificial membrane feeding 
technique. The mosquito species was infected by 
JE virus (057434) at an infective dose of 106-7log 
virus per ml. The percent positivity of infection 
was observed to 40-46.6 percent. The virus titre in 

Fig. 10: Phylogenetic analysis of novel adenovirus isolates from 
bats in India.
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the individual mosquito grows steadily from 102 
logs to 106logs of virus per mosquito.

bioinformatics

Evolutionary dynamics of viruses

Studies related to the evolutionary dynamics of 
flaviviruses were continued. Molecular clock and 
selection pressure analyses based on publicly 
available whole genome sequences of West Nile 
viruses, indicated a relatively old ancestry of the 
virus (Fig. 13) and selection pressure in the non 
structural proteins NS3 and NS4A. Evolutionary 
dynamics of dengue type 1 viruses in India (1962-
2005) was studied to estimate the nucleotide 
substitution rate and the time to the most recent 
common ancestor of major genotypes including 
the ancestral timeframe for Indian sub-clusters. 
Molecular clock and phylogeography studies 
were carried out for Dengue Type 3 and 4 viruses. 
Molecular clock studies of the Crimean Congo 
hemorrhagic fever (CCHF) viruses from the recent 
human outbreak in Ahmedabad, during January 
2011 was also carried out to understand the ancestry 
of these viruses. 

Studies on the genetic diversity of HA gene of 
seasonal Influenza A/H3N2 viruses in different 
parts of India between 2004 and 2011 demonstrated 
that the Indian isolates possessed moderate match 
with the seasonal WHO recommended vaccine 
strains, though each year a substantial number of 
isolates preceded the forthcoming vaccine strain.

Fig. 12: WNV evolution whole genome-based molecular clock 
using BEAST tool 

structural bioinformatics

Motif search, molecular modeling and extrapolation 
of functional motifs of Rhabdoviruses was carried 
out for identification of potential molecular markers 
in the Chandipura virus based on the whole genomes 
of epidemic isolates over the period 2003-2007.

Effect of dengue 2 virus on platelet physiology 
and endothelial cell metabolic stress

Dengue 2 virus and viral NS1 proteins were shown 
to affect the aggregometric response, microparticle 
release pattern and the CD62P expression of 
normal donor platelets in a dose-dependent manner 
suggesting physiological interactions. 

Metabolic stress response of dengue 2 virus infected 
endothelial cells were studied and the findings 
reveal a potential role of mitochondria in dengue 
virus associated cellular stress responses. This 
was evident from studies on cellular metabolite 
profiling, ultrastructural changes and studies on 
mitochondrial oxidative phosphorylation. 

Microarry

Host gene expression profiling in highly 
pathogenic H5N1 infection

Based on the study designed in Microarray 
laboratory, host response to HPAI infection at 
early and later stages of infection were studied 
using microarray platform to evaluate the role of an 
individual protein of influenza virus in modulating 
host cellular environment, NS1 genes of influenza 
viruses having varied pathogenicity was cloned. 
Global gene analysis by microarray showed higher 
impact of NS1 protein of H5N1 as compared to low 
pathogenic virus H11N1 on host gene expression. 
The genes which were exclusively affected by 
H5N1-NS1 included genes involved in DNA 
repair and nucleic acid metabolism like GADD-
alpha, MAP2K1, Topoisomerase II and CDK4. A 
significant finding was the upregulation of JUN 
protein, a known inducer of IFN signaling by NS1 
protein of H5N1 virus. Immune genes showed 
greater suppression in response to H5N1-NS1 
transfection as compared to mock or H11N1-NS1 
transfected cells. Genes involved in JAK-STAT 
pathway like STAT1 and inflammatory cytokines 
like CXCL10 and CCL5 (RANTES) were down-
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regulated in 293T cells transfected with H5N1-
NS1. 

Fig. 13: (A) 3D models of H5N1 and H1N1 NS1 protein (B) Heat 
map of apoptotic gene expression by viral NS1 protein.

Host gene changes in influenza A

Host gene expression profile of human lung 
epithelial cells (A549) infected with different 
subtypes of influenza A viruses were studied 
using Microarrays. Characteristic difference in 
the expression of specific set of genes specially 
involved in immune response were observed which 
can be used as specific markers for individual 
virus infections. Epigenetic changes in response 
to influenza virus infection indicated that HPAI-
H5N1 viruses are capable of influence host cell 
methylation leading to hyper-expression of certain 
inflammatory cytokines responsible for high 
pathogenicity.

arbovirus Diagnostics

During the current year a total of 2821 MAC 
ELISA diagnostic kits, 272 for JE, 1811 for dengue 
and 738 for CHIK detection were supplied to 290 
sentinel centers in the country.

animal house

The colonies of different mouse strains (Swiss 
Albino, C57BL/6, BALB/c, Golden, C3H/HeJ) 
previously maintained at the facility in conventional 
caging system were transferred and acclimatized 
to the newly procured Individually Ventilated 
Caging (IVC) systems. Accordingly the husbandry 
practices were modified and implemented. Athymic 
nude mouse strains (NIH, NMRI & BL/6) are being 
reared in IVC systems since procurement. 

Different species of laboratory animals viz. mouse, 
guinea pig, rabbit, fowl, turkey, goose and monkey 
were maintained and total of 6156 mice of different 
strains and 1527 ml of blood samples were supplied 
to NIV scientists for research. Retrospective study 
on breeding performance of nude mouse strains 
maintained at the facility was carried out. Statistical 
analysis of the data revealed that, results were 
comparable with the standard data from inbred 
mouse strains. The animal house was granted 
renewal of registration from CPCSEA, New Delhi 
and the Institutional Animals Ethics Committee 
was reconstituted. 

Niv field unit, gorakhpur

studies on aes cases

During 2011, NIV continued the work on providing 
diagnosis of Acute Encephalitis Syndrome (AES) 
cases. Most of 3308 cases admitted were during 
August-October and 70% of total AES cases were 
from four districts of eastern UP. JE diagnosis could 
be confirmed in 161/2905 AES patients from UP 
(5.5%), while it was 47/392 (11.9) for AES patients 
from Bihar. Enterovirus genome could be detected 
by polymerase chain reaction in 7/302 CSF and 
68/121 rectal swab samples. Enterovirus could also 
be detected in drinking water samples collected 
during rainy season. About 70 virus isolates have 
been isolated from rectal swabs collected during 
2008-2009 and sent for VP1 typing. Comparison of 
cytokines and chemokines in AES cases revealed 
that the serum and CSF level of TNF-α, IL-10 and 
IP-10 were significantly higher in non JE patients 
compared with JE patients indicating enhanced 
host immune activation in the non JE encephalitis 
cases. 
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Seroconversion studies for JEV single dose 
vaccine

A population proportional serosurvey was planned 
and conducted in seven districts of eastern UP 
along with studies on antibody response to single 
dose attenauted JE vaccine in chidlren. It was seen 
that 67% of children in the age group of 1-15 were 
immune before giving the vaccine. Amongst the 
non immune chidlren seroconversion was seen in 
88% of chidlren.

Niv field unit, Kerala

Surveillance and laboratory diagnosis for 
suspected viral infection

Under diagnosis project a total of 1218 samples 
were received and /or collected and processed for 
various tests. Major finding in this period was an 
increase incidence of JE IgM positive cases in 
and around Alappuzha district. The outbreak was 
investigated and the etiology was found to be West 
Nile virus (WNV) lineage I. NIV Kerala unit is a 
part of influenza surveillance network programme. 
Under this programme, 857 samples were collected 
from various sentinel hospitals and processed for 
pandemic H1N1 detection. Increase in incidence 
of influenza like sickness was noticed during the 
month of July, 2012. The agent responsible for 
the incidence was found to be influenza A subtype 
H3N2. Aedes mosquito surveillance was also 
initiated in Kottayam and Alappuzha district to 
study the mosquito habitat.

Studies on basic virology

Chandipura virus reverse genetics project has been 
initiated to study the pathogenesis. In this project 
the full length genome of Chandipura virus was 
amplified and cloned into the plasmid vector.

Niv field station, bangalore

During the period from April 2011 to March 2012, 
specimens were received from a total of 8 suspected 
cases of encephalitis from 4 districts of Karnataka 
(6 cases) and 1 district each of Andhra Pradesh and 
Tamil Nadu (1 case each). All samples tested for JE 
IgM antibodies were negative. Out of 541 suspected/
referred dengue cases 147 (27.2%) were positive for 
DEN IgM antibodies. Dengue activity was observed 

in Karnataka in 128 out of 503 cases tested. Laboratory 
diagnosis for dengue was also confirmed in 17 out of 
30 cases tested from Andhra Pradesh and 2 out of 5 
cases from Tamil Nadu. Two virus isolations were 
obtained from 184 acute sera processed in C6/36 
cell lines and are in the process of identification. 
Dengue activity was observed throughout the year 
with maximum cases in November and affected all 
age groups in both sexes.

Of the 541 suspected cases tested during the period 
from April 2011 to March 2012, 68 (12.6%) 
cases were positive for CHIK IgM antibodies. 
Chikungunya activity was observed in Karnataka 
in 65 out of 503 cases and 3 out of 30 cases from 
Andhra Pradesh. No CHIK virus isolations were 
obtained from any of the 184 acute sera processed in 
C6/36 cell line. Chikungunya activity was observed 
in all months of the period except in January and 
maximum cases were seen in July.

During the period from April 2011 to March 2012 a 
total of 10405 stool specimens from 5211 AFP cases 
were received and processed for virus isolation. AFP 
cases investigated in Karnataka were- 900, Kerala-
353 and Uttar Pradesh- 3876 and remaining 80 
cases were from other states. Two cases (n=2) from 
Maldives country investigated in Kerala state were 
also tested. Results of AFP cases were Polio vaccine 
virus- 385, NPEV only-1579, Negative -3246 
and P2 VDPV-1. All the 20 healthy contacts of 4 
Index AFP cases, 3 from Uttar Pradesh and 1 from 
Karnataka were tested for virus isolation. Results of 
the contacts were 12-NPEV only and 8- Negative. 

No wild poliovirus was isolated from any of the 
AFP cases or contacts tested during this period. 

A total of 598 isolates from 411 AFP cases were 
identified and results were, P2 VDPV-1, P1 vaccine 
virus-181, P2 vaccine virus-84, P3 vaccine virus-
186, poliovirus vaccine mixtures-111 and NPEV 
only-35. Internal quality control panels and WHO 
Biosafety modules were implemented. 

ceNtre for research iN MeDical 
eNtoMology, MaDurai

Japanese Encephalitis 

In continuation of the longitudinal investigations 
the vector mosquitoes were sampled during the 
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dusk hours in three index villages of Japanese 
encephalitis (JE) endemic Cuddalore district, 
viz., Kodikkalam (Sirumangalam PHC), Eraiyur 
(Sirumangalam PHC) and S.S. Puram (Pennadam 
PHC). A total of 10,164 mosquitoes consisting of 
24 species under five genera were collected in 122 
man-hours. Culex tritaeniorhynchus (46.35%) was 
the most dominant species, followed by Cx. gelidus 
(42.63%), Cx. vishnui (1.34%), Neomelaniconion 
lineatopenne (2.67%) and Aedes vexans (1.00%) 
and other culicines were 3.16%. Under the Cx. 
vishnui subgroup, the PMH density showed 
that Cx. tritaeniorhynchus was the predominant 
species (PMH 69.08), followed by Cx. vishnui 
(3.11). In S.S. Puram, Cx. gelidus was found to 
be dominant (PMH 35.20), along with others like 
Cx. fuscocephala and Cx. infula. The vector, Cx. 
gelidus acts as the second dominant vector next to 
Cx. tritaeniorhynchus in other two areas. Besides 
increased number of manure pits, the drain water 
entering into the paddy harvested areas and also the 
conversion of paddy fields into sugarcane fields in 
many areas seemed to have resulted in the decrease 
of the Cx. tritaeniorhynchus density and increase 
in the abundance of the Cx. gelidus. Amongst 
anophelines, An. subpictus continued to dominate 
(1.43, 1.72%), followed by An. peditaeniatus (PMH 
0.37, 0.44%), An. vagus (PMH 0.31, 0.37%) and 
other anophelines comprised only 0.32%. 

The Dusk Index of Cx. vishnui subgroup gradually 
increased from April, 2011 (4.4) reaching a peak 
level during October 2011 (32.5) coinciding 
with the rainfall of northeast monsoon initiating 
extensive paddy cultivation. The Dusk Index of 
Cx. tritaeniorhyncus also showed high peak level 
in October, 2011 (30.91) (Fig 1). 

Fig.1:. Mosquito species composition in Cudalore district.

Investigations into vector incrimination continued 
in one re-emerging endemic district, i.e., Tirunelveli 
district, and another non-endemic district, i.e., 
Tanjore district. In the Tirunelveli district, a 
total of 4481 adult mosquitoes were sampled, 
belonging to 21 species from four villages, namely 
Magiladi, Senthimangalam, Kuthalaperi and 
Ariyanayagipuram. Cx. tritaeniorhynchus was the 
predominant species in all the study villages (3028 
numbers), followed by An. subpictus was the next 
predominant species. Cx. vishnui was low (239) 
and there was one specimen of Cx. pseudovishnui 
collected. All the 181 pools of mosquitoes (4481 
mosquitoes) collected from Jan. to Dec. 2011 
were assayed for the JE virus antigen by ELISA. 
Four pools, viz., Cx. tritaeniorhynchus (1 pool), 
Cx. bitaeniorhynchus (1 pool) and An. subpictus 
(2 pools) were found positive. Positive pools 
were detected during July and December. In the 
light trap collection, a total of 397 mosquitoes 
belonging to 13 species were sampled, but all 
the 32 pools were found negative. A total of 120 
blood smears belonging to Cx. vishnui (20), Cx. 
tritaeniorhynchus (60) and Ae. (vex) vexans (40) 
collected from the study villages were screened 
for blood meal type by agarose gel diffusion test. 
All the Cx. vishnui smears were found negative 
whereas 38.3 % (23/60) of Cx. tritaeniorhynchus 
smears were found positive for cow. Additionally, 
15% of Ae. (vex) vexans had fed on cow. There was 
no human or pig feeding. In Thanjavur district out 
of a total of 259 pools (11665 mosquitoes), only 
three pools were found positive – 2 pools from 
moderate endemic Cuddalore and 1 pool from 
non-endemic Thanjavur area. Of 3 positive pools, 
1 belonged to Cx. tritaeniorhynchus and 1 each 
from Cx. gelidus and Cx. fuscocephala. 

To find out subclinical virus activity in the study 
villages under both Tirunelveli and Thanjavur 
blood samples were collected from 326 school 
children (Tirunelveli district) of age 5-10 during 
November 2011. Cumulative sero-positivity 
rate for flaviviruses was 73.3%; with JE, WN 
and DEN positivity being 16%,1.8% and 7.1%, 
respectively, and the mixed infections constituting 
48.4%. Agewise sero-positivity ranged from 53 to 
90% from 6-10 years age group (Fig 2). In the 
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Thanjavur district, blood samples were collected 
from 314 school children during October 2011, 
and of a total of 314 samples, 129 (41.1%) were 
found positive for flaviviruses, i.e., JE (18.2%), 
WN (2.2%) and DEN (6%). Agewise positivity 
was 55-73% with more in the lower age group.

lymphatic filariasis 

In order to determine the large-scale operational 
feasibility and value of implementing “time-limited” 
vector control to augment the effectiveness of mass 
drug administration (MDA) in filariasis elimination 
programmes, the CRME has been a research 
project vector control in 36 villages under three 
PHCs in Tirukoilur Block of Villupuram district 
in Tamil Nadu. Two innovative movements were 
initiated during the course of project for involving 
community participation, viz., VCCom (Vector 
Control through Community) and the Elephant 
Brigade, defined as a group of students motivated 
to spread the message of LF elimination by vector 
control through community participation (where 
VCCom is the movement to eliminate LF, the 
Elephant Brigade is a tool to implement VCCom).

There was no significant difference in the vector 
density (PMH) between the three strategy arms 
during pre-VC period, but highly significant 
difference could be observed during the post-VC 
intervention period I and II. The infectivity rate was 
nil in MDA+EPS+PIC arm during post intervention 
II. The TII (transmission) was observed in MDA 
alone (0.0235) and MDA+EPS (0.0019) arm. In 
the MDA+EPS+PIC arm villages, even though the 
vector infection (0.19%) was recorded, transmission 

was nil with no infective larvae dissected in the vector 
mosquitoes collected (Fig 3). Overall parasitological 
and entomological transmissions were significantly 
reduced in the integrated vector control arm viz; 
MDA+EPS+PIC. Immediately after impregnation 
and after spraying there was 100% mortality of 
quinquefasciatus mosquitoes, which was 50% after 
180 days of post impregnation and 55% after 6 
months post spraying (i.e., >180 days).

Fig. 3: Impact of vector control on transmission intensity index in 
three strategy arms during 2009- (March) 2012

Dengue/chikungunya

Dengue vector surveys were continued in Kerala. 
In Trivendrum, Ae. aegypti was mostly restricted 
to Vizhinjam village area (PMH 7-77), while 
Ae. albopictus was found, in addition to rubber 
plantation where it predominantly prevailed, also 
in urban settings in Nemum and Medical College 
area. In Parassala, a fringe rubber plantation 
breeding forte for Ae. albopictus, and Peyad area, 
other mosquitoes such as Armigeres subalbatus, 
Cx quinquefasciatus, Cx. tritaeniorhynchus, Ae 
vittatus and An. mirans. Feeding pattern of Ae. 
aegypti, Ae. albopictus and Ae. vittatus show 76.9, 
75% and 33.3% of anthropophily.

Fig. 2: Sero-positivity of school children in Thanjavur and Tirunelveil districts–Virus antibody-wise



IndIan CounCIl of MedICal ReseaRCh

annual RepoRt 2011-12 60

Mosquito taxonomy and biodiversity

The CRME established an unique mosquito museum, 
which contains a total of 233 species from >71000 
specimens belonging to 33 genera and 30 subgenera. 
The salient findings include four new species and 
nine undescribed stages of mosquito species. 

The CRME has established a field station at 
Coimbatore, to start the systematic faunistic 
surveys in the Western Ghats from where so far 
a whopping 105 species have been recorded. 
Of these, six species (Armigeres (Armigeres) 
theobaldi Barraud, 1934, Lutzia (Metalutzia) 
vorax Edwards, 1921, Orthopodomyia flavicosta 
Barraud, 1927, Stegomyia flavopictus Yamada 
1921, Toxorhynchites (Toxorhynchites) albipes 
Edwards 1922 are additional records to the 
CRME museum; with one new area record, i.e.,  

(Toxorhynchites) albipes and redescription of 
Heizmannia (Heizmannia) chandi.) n.sp. It was 
recorded in Gudalur forest area in Western Ghat 
Toxorhynchites (Toxorhynchites region) as well as 
northern West Bengal districts.

epidemic investigation of Different vector 
borne Diseases

The CRME, Madurai made both entomological and 
serological surveys in five states, on the request 
of the concerned state’s health department, for 
the role of vectors in the transmission of diseases 
like Japanese encephalitis (Cx. tritaeniorhynchus, 
Cx. vishnui, Cx. pseudovishnui, Cx. gelidus and 
Cx. quinquefasciatus and dengue (Ae. aegypti, 
Ae. pseudotaeniatus and Ae. vittatus) as well as 
chikungunya (Table). 

sl. No epidemic
occurred in 

various states
(Districts)-Period

Disease
outbreak

on
 

Number of
species

obtained
 

No.of
pools
+ve

 

No.of
Pools
tested

(mosquitoes)

vector
incriminated

(area)
 

No.of
serum

+ve
 

No.of
serum
tested

 

1
Bihar

JE 11 0 41(160) Nil Nil Nil(Muzaffarpur)
July 2011

2

North West Bengal

JE 23 2 168(1700)

Cx.pseudovishnui

8 27

(Cooch bihar, (Jalpaiguri)
Dakshin Dinajpur, Cx.quinquefasciatus
Darjeeling & (Jalpaiguri)
Jalpaiguri Districts)
Sep-Oct 2011
Jan-Feb 2012

3

Andhra Pradesh

Dengue 4 8 32 (249)

Ae.aegypti

27 58
(Warangal & Ae. pseudotaeniatus
Adilabad Dt) Ae.vittatus
Nov 2011 (Warangal)

4
Uttar Pradesh

JE 8 2 32 (273) Cx. vishnui Nil Nil(Gorakhpur Dt)
Dec.2011

5

Kerala JE

14 4 124 (580) Cx.tritaeniorhynchus 
Cx.gelidus

3(JE)

23
(Allepy) Dengue 

& 3(Chik)

May 2011 Chickun 
gunya

2(JE & 
Chik)

Table1: Outbreak of vector borne diseases reported districts in different states of India



IndIan CounCIl of MedICal ReseaRCh

annual RepoRt 2011-1261

eNterovirus research ceNtre, 
MuMbai

Poliomyelitis

Acute f laccid paralysis 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 neighboring countries. 
During the year under report a total of 8676 stool 
samples obtained from 4318 AFP cases from 
Maharashtra, Madhya Pradesh, Chhatishgarh and 
Goa were tested for the detection of wild and 
vaccine derived polioviruses. Polioviruses were 
isolated from 233 cases in 2011. In addition, 
polioviruses isolated in other national polio network 
laboratories and those from Bangladesh, Sri Lanka 
and Myanmar were received for confirmation of 
the laboratory results or further characterization. 

In 2011, poliomyelitis due to wild polioviruses 
(WPV) was confirmed only in one case reported 
in Howrah district, West Bengal (date of onset 13 
January 2011). The type 1 wild poliovirus isolated 
from this case showed close genetic linkage with 
virus transmission detected in Delhi in the previous 
year. At the end of 2011, India remained polio-free 
for 11 months. 

Environmental samples surveillance

Testing sewage samples collected from three high-
risk slum areas in Mumbai for wild poliovirus 
continued for the 11th year. In addition, the ERC 
oversees the sewage samples testing in Delhi done 
at NCDC, Delhi. The collection of the sewage 
samples was initiated in Patna, Bihar and Kolkata, 
West Bengal in 2011. The wild poliovirus (type 1) 
last isolated in any sewage sample collected in the 
country was in November, 2010. 

This strongly supports the successful interruption 
of the indigenous WPV transmission in India in 
2011.

Detection of vaccine derived polioviruses 
(VDPVs) 

An outbreak of type 2 circulating vaccine derived 
poliovirus (type 2 cVDPV) was reported in India 

in 2009. Five type 2 VDPV cases were reported in 
2010 and six type 2 and one type 3 VDPV were 
isolated in 2011. Since 2009, VDPVs have been 
isolated from the sewage samples in Mumbai and 
Delhi. Two VDPVs (one each of type 1 and type 3) 
were isolated from the sewage samples in Mumbai 
in 2009 and one type 2 VDPV in 2011. Four type 
2 VDPVs were isolated from sewage samples in 
Delhi in 2010 and two VDPVs (one each of type 1 
and type 2) were isolated in 2011. 

Rapid diagnosis of poliovirus infection

The sensitive and specific rapid diagnosis methods 
are needed for wild poliovirus detection and 
control. Presently virus culture followed by Real 
Time PCR identification of poliovirus is used as 
the method of choice in Global Polio Laboratory 
Network. The flowcytometry and PCR methods 
for the detection of poliovirus infections in cell 
cultures inoculated with clinical samples were 
compared. The stool samples which were earlier 
tested by the standard routine method and known 
to have not produced poliovirus CPE within 48h 

Fig. 2 : Wild polioviruses detected in weekly sewage samples 
from 3 slum areas in Mumbai during 2008 to 2011. None of the 
samples in 2010-2011 contained wild poliovirus. 

Fig. 1 : Dendrogram showing genetic relationship of the last 
wild poliovirus type 1 case reported in India. WPV1 from Bihar 
was dected in Delhi (by sewage sampling) before the polio case 
reported in West Bengal. Results reveal the virus transmission 
routes in the country. 
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post inoculation were retested by flowcytometry at 
20 h and 40 h after inoculation in cell cultures. In 
90% (27/30 specimens) samples poliovirus specific 
fluorescence was detected before the onset of visible 
CPE. The flowcytometry method has the potential 
for rapid detection of poliovirus infection. 

table 1: Flow cytometric detection of polioviruses and 
its comparison with conventional methods.
sample 
type

total  
no.

Detected by 
flow cytomety 
(40 hrs)

Not dected 
by flow 
cytomety

Negative 7 6 1
NPEV 7 5 2
P1 14 12 2
P2 10 9 1
P3 6 6 -
Mixture 6 2+0.5+0.5 0.5+0.5+2
total 50 41 (82%) 9 (18%)

Non-polio enteroviruses (NPev) in afP cases

The ubiquitous enteroviruses may cause a variety 
of diseases including paralysis, meningitis, 
encephalitis, gastroenteritis, respiratory diseases, 
cardiovascular diseases, diabetes and exanthemas. 
Its isolation rates from the stool samples of AFP 
cases varies greatly (5 to 40%) depending upon 
local hygiene and sanitation conditions. 

During 2010 and 2011, non-polio enteroviruses 
(NPEV) were isolated from 27.04% (1513/5595 
cases) and 25.57% (1104/4318 cases) of AFP cases 
from Maharashtra, Madhya Pradesh, Chhatishgarh 
and Goa. 

The NPEVs were isolated from 22.4% (320/1428) 
AFP cases reported in Mumbai during 2008 to 
2010. Fifty six enterovirus types were identified by 
partial VP1 gene sequencing of 244 isolates. E3, 
E6, E11, E26, E30, EV76 and CAV4 were the most 

frequent isolates. New enterovirus types detected in 
Mumbai were EV73- EV77, EV80, EV89, EV90, 
EV93, EV101 and EV107. Its association with 
AFP is being evaluated. 

Detection of Non-cultivable enteroviruses

Polio laboratories use RD (human 
rhabdomyosarcoma) and L20B (human PVR 
expressing murine cells) for isolation of polioviruses 
from the stool specimens of AFP cases. The RD 
cells are susceptible to a large number of enterovirus 
types but not all. An attempt was made to use the 
molecular techniques to detect and identify the EV 
otherwise not detected by the currently used virus 
isolation algorithm. A total of 360 culture negative 
stool samples were tested by the Real Time EV 
specific RT-PCR and partial VP1 sequencing. A total 
of 23.3% (84/360) samples yielded enteroviruses 
including CVA1, CVA19 and CVA22 which do 
not grow in the RD cells. 

Non-Polio enterovirus outbreak investigations

Hand Foot and Mouth Disease (HFMD) outbreak 
reported in Thane, Maharashtra in 2006 was not 
investigated virologically because of the closure 
of the lab for repairs and renovation. The HFMD 
outbreaks were reported in the same district in 2009, 
2010 and 2011. Its outbreak was also reported from 
Wellington, Tamil Nadu in January and Agartala, 
Tripura in April 2010. Virus culture and molecular 
typing methods identified CVA6 as the etiological 
Enterovirus of HFMD outbreak in Thane in 2009, 
CVA16 in Wellington and Thane in 2010, CVA6 
in Agartala and CVA16 in 2011 outbreak in Thane. 
EV71 was isolated from one case of HFMD in 
Thane in 2011 (Table 2). 

table 2: Results of virological investigations of HFMD 
outbreaks in India, 2009-2011

2009 2010 2011
location thane Ma-

harashtra  
welling-

ton, tamil 
Nadu

agartala, 
tripura

thane Ma-
harashtra  

thane Ma-
harashtra  

Duration July-Oct Jan-Mar April-
May

Aug-Nov Aug-Nov

No. of 
cases 
studies

113 34 40 105 43

EV + 
cases

67 (59.3%) 19 (55.9%) 23 
(57.5%)

70 (66.6%) 22 (51.1%)

EV 
etiology 
identified

43 (38%) 
CVA=41 
CVA16=2

18 (53%) 
CVA16=17 
CVA6=1

22 (55%) 
CVA6=21 
CVA4=1

48 (45%) 
CVA16=47 
CVA8=1

10 (23.3%) 
CVA6=9 
EV71=1

Fig. 3 : Non Polio enteroviruses isolated from AFP cases were 
identified by partial VP1 sequencing. During 2008-2010, more 
than 56 enterovirus types were identified among 244 isolates. 
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enteroviruses in herpangina cases in thane

Herpangina causes ulcers and lesions in the mouth 
with sore throat and fever in children during the 
summer months. During the year under report, 78 
cases of herpangina (64% below 3 years of age) 
were tested for enteroviruses in the throat swabs and 
stool samples. The EV was detected in 69.2% cases 
with high predominance of CVA10 and CVA4. 
Other viruses isolated infrequently were CVA2, 
CVA6, CVA8, CVA21, CBV4, and E12. CVA4 and 
CVA10 appear to be the main cause of herpangina. 

Assay for Detection of Polymorphism in 
Poliovirus Receptor (CD155) 

Human cell surface molecule CD155 serves as 
the poliovirus receptor. It has been postulated that 
mutation at the 67th amino acid from Alanine to 
Threonine (Ala67Thr) increases susceptibility to 
polio paralysis. The EVRC develpoed new specific 
primers and standardized an SNP assay for detecting 
the genetic polymorphism at this site. The preliminary 
results showed higher frequency of mutation at the 
site in a small number of Indian subjects tested 
during the assay standardization process. 

Population immunity against Polioviruses in 
high risk blocks of uP and bihar 

Population immunity surveys were undertaken 
in highest risk areas in Uttar Pradesh and Bihar 
(10 blocks each) in 2010 and 2011. The polio 1 
antibody seroprevalence among children of 6 to 
7 months age (n=1200) was more than 95% and 
polio 3 antibody prevalence between 70 to 85% in 
2011. The results indicated that high population 
immunity against polio 1 was maintained and the 
immunity levels increased against type 3 following 
introduction of bivalent OPV. 

Fig. 4. Poliovirus neutralizing antibody prevalence in children 
below 1 year of age in high risk blocks in Uttar Pradesh and Bihar. 

evaluation of Mucosal immunity against 
Poliovirus infection following oPv and iPv 
Immunization 

A WHO collaborative project is underway to 
evaluate mucosal immunity in children immunized 
with OPV and IPV (in previously OPV immunized 
children) in Moradabad district, Uttar Pradesh. 
Challenge virus excretion, crevicular fluid polio 
specific sIgA response, sIgA in fecal samples and 
serological investigations are being done. The 
ERC is performing serology, virus isolation and 
quantification for 2935 sera and 4871 stool samples 
collected from 990 study participants. 

Investigation of Immunodeficiency

Polio eradication has been found difficult in Uttar 
Pradesh and Bihar due to several reasons. Lower 
antibody prevalence in children in these States 
could be due to many reasons including failure 
to vaccinate, vaccine failure, malnutrition and 
immunodeficiency. Low levels of serum IgG and 
IgA are markers of humoral immunodeficiency. 
Samples collected from apparently healthy children 
participants of polio-antibody sero-prevalence 
study in Moradabad and AFP cases reported in 25 
districts in western Uttar Pradesh were studied. 
The mean IgG levels of normal children and AFP 
cases were 11.63+ 0.174g/L and 9.58+ 0.011g/L, 
respectively. Though, the IgG levels differed 
significantly (p<0.0001) which could be because of 
the large sample sizes the proportion of children 
with hypogammaglobulinemia remained same 
(0.7% in both groups). Eight per-cent healthy 
children and 9.5% AFP cases showed IgG levels 
less than 5g/L. Similarly, the IgA concentrations 
were found to be within the normal range (1.2+ 
0.026g/L) in both the groups. The results showed 
that immunodeficiency was not the main cause for 
high endemicity of polio in the western UP. 

Fig. 5 : Frequency distribution of IgG in normal (A) and AFP (B) 
children of western Uttar Pradesh. 
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Vaccine Derived Polioviruses (VDPV) in 
Immunodeficient AFP Cases

The Low OPV immunization coverage and 
immunodeficiency are the recognized causes 
of development of VDPV in any community. 
The ERC initiated testing the serum IgG and 
IgA concentration of VDPV cases for humoral 
immunodeficiency since 2009. In 2011, the VDPV 
were isolated from two hypogammaglobulinemic 
and one agammaglobilinemic patients. 
Agammablobulinemia was confirmed by the 
absence of B lymphocytes by flowcytometry at the 
National Institute of Immunohematology (NIIH), 
Mumbai (Table 3). 

enterovirus induced changes in cellular gene 
expression

EV71 is the second most important enterovirus 
pathogen after poliovirus. EV71 causes HFMD, 
meningitis, encephalitis and also high mortality. 
Kinetics and pattern of gene expression in EV71 
infected human neuronal cells (SK-N-SH) was 
studied using Agilent human WG8 X 60K array. A 
total of 738 genes were up-regulated and 508 genes 
were down regulated at 4h post infection whereas at 
8h the number was 1389 and 1067. Further analysis 
is ongoing (Table 4). 

table 3: Immunodeficiency status children with VDPV

S. 
No.

EPID No. VDPV 
Status

IgG 
(gm/L)

IgA 
(gm/L)

Poliovirus Neutralization Immune 
Status

P1 P2 P3 Hypo

1 CG/DTR/11-001 P2 0 0 2.5 2.5 2.5 Normal

2 UP/GZA/11-261 P2 8.65 0.47 9.17 6.83 6.83 Hypo

3 PB/BNL/11-004 P2 1.9 0 2.5 2.5 2.5 Hypo

4 OR/CTK/11-078 P3 0.9 0 3.83 3.5 10.17 Hypo

table 4: expression of gene regulation in ev71 (erc strain) infected human neuronal cells 

Commonly up regulated

Antigen processing and presentation [80] 9 0.0497 HLA-G; HLA-B; IFI30; TAP1; 
HLA-F; HLA-E; TAP2; TAPBP; 
B2M

B cell receptor signaling pathway [78] 2 1.00E-09 IFITM1; NFKBIA

Pathways in cancer [341] 10 0.027 STAT1; PML; DAPK2; TRAF1; 
NFKBIA; GLI3; STAT5A; BIRC3; 
FAS; MMP1

RIG-I-like receptor signaling pathway [72] 10 0.0065 DDX58; IFIH1; ISGI1; CXCL10; 
AZ12; TRIM25; IRF7; TMEM173; 
NFKBIA; IKBKE

Toll-like receptor signaling pathway [101] 11 0.0386 MYD88; STAT1; CXCL11; 
CXCL10; IRF7; CXCL9; CCL5; 
MAP3K8; NFKBIA; TLR3; IKBKE

Commonly down regulated

Fc epsilon RI signaling pathway [81] 1 1.00E-09 PIK3R1

D-glutamine and D-glutamate metabolism [4] 1 0.0093 GLS
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services Provided

The centre continued to supply cell lines to the 
National and Reference Laboratories in the SEAR. 
The centre also performed mycoplasma screening 
for cell culture contamination for the polio network 
labs in the SEAR on regular basis. 

NatioNal aiDs research iNstitute, 
PuNe
contribution to National art Programme

Assessment of utility of the point-of-care CD4 
Analyzer, PIMA, to enumerate CD4 counts in the 
field settings in India

The study was aimed at determining the utility of a 
Point-of-care PIMA CD4 analyzer (Alere, Germany) 
in the field settings in India. The venous blood samples 
from 1764 participants were tested for CD4+ cell 
counts using PIMA (immediately on-site) and by the 
reference methods (FACSCalibur, FACSCount and 
CyFlow SL3) respectively at the laboratories. The 
equipment showed ability to identify the clinically 
relevant threshold of 350 cells / µL with 98% 
sensitivity and 97% specificity. The analyzer could 
give the CD4 counts within 20 minutes thus avoiding 
the need for multiple clinic visits by patients. The POC 
PIMA can thus help in developing strategies to ensure 
CD4 testing at sub-district level center helping in 
decentralization of ART access & success program.

Development of in-house stabilized blood sample 
for use as proficiency sample in national external 
quality assessment (EQA) in India

The NARI is an apex laboratory for conducting the 
EQA for CD4 count estimation in India and runs 
the National proficiency program. The proficiency 
testing requires stabilized whole blood sample which 
maintains the cell integrity for a definite period of 
time. However, the cost of commercially available 
stabilized blood samples is very high. To reduce the 
cost to the EQA activity and to give sustainability 
to the program, the blood samples were stabilized 
in-house using commercially available stabilizing 
reagents. Two different stabilizing reagents 
Transfix and Streck cell preservative were tested. 
It was observed that the samples stabilized using 
Streck cell preservative were stable for 7 days at 
room temperature and hence it was decided to use 

this preservative for making stabilized blood sample 
for proficiency testing. This has reduced the cost of 
the EQAS to nearly 1/10th of the cost if commercial 
blood samples were to be used. 

Adolescent reproductive and sexual health 
education (ARSHE) module: Translational 
research activity

In the ICMR task force study on adolescents, 
among school / college going adolescents a felt 
need was observed for scientific information on 
reproductive and sexual health. Against the popular 
notion that adolescents in India do not require 
sexuality education, students asked highest number 
of questions on reproductive and sexual health 
and need for Adolescent Reproductive and Sexual 
Health Education (ARSHE) gets reflected. This also 
showed their unmet needs. The investigators thus 
aimed to develop a ready to use module to meet 
the needs of school going adolescents in India. The 
ARSHE module was developed in consultations 
with parents, teachers and students and it was 
released in July 2011. 

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)

As a breakthrough of 2011, the study provided 
definitive evidence that treating HIV infected 
persons ‘early’ when their immune systems were 
still intact (CD4 cell count 350-550) not only 
gave 96% protection to their uninfected sexual 
partner, it also benefited the HIV infected partner. 
The National AIDS Research Institute enrolled 
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175 discordant couples, about 10% of the all HIV 
discordant couples enrolled in this study worldwide 
between June 2007 and April 2010. The follow-
up of the participants continues and the retention 
rate of ‘Early ART’ among them was found to be 
97.55%. The study team has received assurance of 
drug donations to last until the initially planned 5 
year period after last follow up. There have been no 
seroconversions till date at NARI.

The study also showed that ‘early ART’ was 
particularly efficacious in preventing development 
of extra-pulmonary TB and this was specially seen 
in India. The results of this randomised controlled 
clinical trial will be particularly useful in ‘Test and 
Treat’ strategies for HIV control. 

Impact of ‘early ART’ on HIV prevention in 
India 

Scientists at NARI, Pune and the Indian Statistical 
Institute, Kolkata modelled the impact of early 
ART on HIV discordant couples in the Indian 
population by assuming a similar efficacy of 
intervention as demonstrated by the HPTN 052 
study. Study predicted a sizable gain in the 
number of new infections averted in India due to 
carefully administered early ART combined with 
high adherence to ART and safer sex practices. 
The projected numbers of averted new infections 
and deaths among HIV discordant couple (HDC) 
by 2017 in India were 136,980 and 109,013 
respectively. This could lead to a further decline in 
HIV incidence rates in India.

Determination of persistence of antibody and T cell 
response in samples of volunteers participating in 
P001 vaccine trial

In the vaccine trial seven volunteers showing 
presence of HIV specific antibodies or T cell response 
at 12 month visit for persistence of immune response 
every 6 monthly. The T cell response in 1 volunteer 
from group A and 3 from group B persisted till 
18 months after the last vaccination; i.e. 6 months 
after last follow up visit, and the responses became 
undetectable at 24 months after the last vaccination, 
i.e. yearly follow up visit. Whereas antibody 
response has persisted in 3 group B volunteers out 
of 5 antibody responders at 24 months after the last 
vaccination. Thus antibody responses were found to 
be long lasting than T cell immune responses. Long 
term antibody persistence of immune response was 
observed in group B volunteers. The study will be 
continued till all the volunteers become non reactive 
for antibody responses.

Genomic variants of human papilloma virus 
(HPV) in HIV-positive women

The study aimed to determine the genomic 
variants of HPV types in E6, E7, LCR and L1 
regions in HIV infected women and to study the 
association of these genomic variants with age, 
immune status and cervical disease status. A total 
of 17 HPV-16 and 11HPV-18 isolates were tested 
for genomic variants in the E6 and E7 oncogene 
regions in the reporting year.

Genomic variants of HPV-16

E6 region: Nine of seventeen isolates resembled 
the reference E6 sequence whereas eight isolates 
(47.08%) showed variation. The sequence analysis 
of the whole E6 gene (455bp; nucleotide (nt) 104 
to 559) revealed 6 nucleotide (nt) substitutions 
resulting in mutated amino acids (G145T, V49F; 
T286A, C96S; A289G, M97V; C335T, T112I; 
T350G, F117C; A532G, K178E). T350G was the 
commonest variant.

E7 region: Thirteen isolates resembled completely 
the reference E7 sequence. The sequence analysis 
of the whole E7 gene (294bp; nt 562 to 858) 
revealed 4 nt (T678C, T732C, T789C, and T795G) 
all of which were silent. 
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Fig. 1 : Sequencing electropherogram showing the commonest 
HPV 16 variant, HPV 16 E6: T350G, F117C

Genomic variants of HPV 18

E6 region: The sequence analysis of the whole 
E6 gene (476bp; nt 118 to 594) revealed 6 nt 
substitutions. All six nucleotide substitutions 
resulted in mutated amino acids (A218T, Y73F; 
C287G, P96R; T317G, F106C; T485C, F162S; 
C549A, N183K; A568C, K190Q). C549A was the 
commonest variant.

E7 region: The sequence analysis of the whole 
E7 gene (317bp; nt 590 to 907) revealed only 
1 nt (C751T, R251) substitution which too was 
nonsense mutation.

The determination of HPV intra-type variants in a 
given population will help in the identification of more 
persistent/ oncogenic variants which could constitute 
as markers of cervical cancer progression and will be 
important for improved HPV diagnostic tests.

Activation of productive HIV infection by antigen 
specific stimulation of memory CD4 cells in HIV 
infected patients

Activation of HIV in latently infected CD4 cells 
has been used as a one of the strategies to eliminate 
latent HIV reservoir. The samples were collected 
from virally suppressed HIV infected patients on 
ART. The HIV proteins Env, Pol, Gag followed by 
Nef were found to reactivate the HIV infection from 
the cells of these patients as indicated by percentages 
of CD4 cells expressing p24 antigen (Figure 3.2a). 
The cells expressing CCR7 and negative for HLA 
DR representing resting CD4 cells also showed P24 
expression indicating activation of HIV replication in 
resting CD4 cells after activation. Since, HIV infected 
cells were found to secrete IL-10 after activation, 

experiments were conducted for determining effect 
of IL-10 blockade on cytokine secretion. Cytokine 
secretion by the cells stimulated with Env was found 
to be improved after IL-10 blockade. The study 
indicated potential role of stimulation of latent HIV 
reservoir along with IL-10 blockade in activation of 
latent HIV reservoir with possibility of eliminating 
latent HIV reservoir. 

Fig. 3.2 (a) : Percentage of CD4 cells expressing P24  after 
stimulation

Fig. 3.2 (b) : Percentage of CD4 cells expressing P24 after 
background subtraction (Y axis) are plotted with median and 
ranges after stimulation with different HIV and non HIV antigens 
(X axis) in virally suppressed patients on ART. The numbers 
indicate number of patients showing P24 expression against each 
antigens.

Cervical cancer screening for HIV-infected 
women in Pune, India

A study was conducted among HIV-infected 
women in Pune, India to expand the evidence 
base of HPV genotype distribution (2008 – 2009) 
and changed to a cohort study (2009 – 2010) to 
determine the natural history of HPV infection in 
terms of genotype specific incidence / clearance 
and the associated factors. 

Out of the 303 HIV-positive women enrolled 
at baseline, a total of 215 eligible women were 
followed up after one year with median follow-up 
time of 11 months (Range: 8-23) and cumulative 
follow-up period of 223 person-years.



IndIan CounCIl of MedICal ReseaRCh

annual RepoRt 2011-12 68

The HPV incidence rate was 11.1 per 100 person-
years and the clearance rate was 18.3 per 100 
person-years. Type-specific incidence rates for 
carcinogenic HPV types ranged between 0.45 - 
3.42 per 100 person-years and between 0.45-1.79 
per 100 person-years for other HPV types. The 
carcinogenic HPV with highest incidence rate 
was for HPV 52, while the most incident possibly 
carcinogenic and non-carcinogenic types were HPV 
66 and 42 respectively. Type-specific clearance 
rates ranged between 0.45 - 4.48 per 100 person-
years for carcinogenic HPV types and between 
0.45-4.04 per 100 person-years for other HPV types. 
The carcinogenic HPV with highest clearance rate 
was HPV 16, while the most frequently cleared 
possibly carcinogenic and non-carcinogenic types 
were HPV 53 and 62 respectively. 

Perspectives of health systems stakeholders at all 
levels regarding the public health research needs 
and priorities

The survey was conducted among grassroots level 
workers from 13 PHC’s in Pune, Satara and Sangli 
districts in Maharashtra. It aimed to build data on 
the perspectives of grass root health care workers on 
public health priorities as a part of background data 
for the Department of Health Research sponsored 
“Consultation for identification of public health 
research priorities in India” organised at National 
Institute of Epidemiology on 13th August 2011. 

Social/sexual networks of married men having 
sex with men (MSM) in Mumbai

The social and sexual networks of men who have 
sex with men (MSM) who are married to women 
in Mumbai, India were evaluated by NARI, Pune, 

Fenway Community Health, USA & Humsafar 
Trust, Mumbai having a long-standing relationship 
with a diverse group of MSM. The study was 
completed during the year. 

The study showed certain epidemiologically 
important findings which will be useful in planning 
prevention and control strategies in HIV infection. 
It also reveals that there is a relatively higher 
prevalence of sexually transmitted infections among 
the MSM compared to heterosexual population. 
These married MSM do not reveal their sexual 
orientation to both- male as well as female partners. 
Their sexual practices and sexual identities do not 
match. Condom use is low among these MSM 
especially married MSM. Married MSM do not 
have many terms by which they can be identified. 
Though respondent driven sampling is possible 
among MSM including those who are married, 
it appears that it is difficult to reach their female 
partners as they are unaware of their male partner’s 
orientation. Despite high level of knowledge, a third 
of them had never been tested for HIV infection. 
Only 25% the HIV infected knew that they were 
infected. 

Studies on the role of Gag and Vpu on HIV-1 
envelope infectivity and incorporation onto 
virions

In continuation of the studies it was examined 
whether vpu plays any role in the MA-Env 
interaction that is known to abrogate HIV-1 Env 
incorporation and infectivity. For this, a start codon 
mutation (ATG-ATA) was introduced in vpu to 
abrogate vpu expression and examined its effect on 
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particle release, infectivity and Env incorporation 
in presence and absence of a point substitution 
in MA (L30E) that abrogates Env incorporation 
and formation of infectious virus particles. Using 
replication competent pNL (AD8) backbone, and 
four different producer cell types, it was found that 
absence of vpu partially restored abrogation of HIV-1 
infectivity and Env incorporation due to a point 
substitution in p17 (L30E) in cell type independent 
manner. Similar observation was made with Envs 
of diverse origin. In addition, absence of vpu was 
found to interfere L30E mediated abrogation 
in virus growth in peripheral blood mononuclear 
cells and monocyte derived macrophages. The data 
indicate that HIV-1 Env-matrix (p17) interaction 
towards modulation in infectivity and Env 
incorporation is vpu-dependent.

Studies on the neutralization properties of 
envelope glycoprotein of Indian HIV-1 clade C in 
different disease stages and characterization of 
domains modulating neutralization phenotype

An important signature motifs in HIV-1 envelope 
was found that exposes neutralizing epitopes in 
CD4bs, V3 loop and MPER towards comprehensive 
interference in HIV-1 entry.

Recent discovery of several potent and broadly 
neutralizing monoclonal antibodies (MAbs) (such 
as PG9 and PG16) to HIV-1 provided clues on 
newer vaccine targets. While characterizing a 
slow progressing HIV-1 + patient, an envelope 
clone showing significant resistance to PG9 
and PG16 MAbs was found in sharp contrast to 
other contemporaneous autologous env clones. 
By constructing chimeric envelopes and specific 
substitutions it was found that both the loop length 
and spatial orientation of glycan residues in addition 
to the net charge of the β sheet C region that directly 
binds to PG9 CDRH3 within V2 loop significantly 
modulated HIV-1 sensitivity to PG9 and PG16 
MAbs. Similar observation were made with several 
other Envs which varied in length, glycan content 
and net charge in PG9 contacting complementary 
region in V2 loop. The data indicated that subtle 
change within V2 loop alone modulates exposition 
of quaternary epitopes that are targets of PG9/PG16 
MAbs. 

Interaction of HIV-1 Rev with host factors 
derived from human cells

The study on conformational perturbations of 
DDX3X revealed the evolutionary conserved 
regions that are capable of regulating structural 
flexibility and DDX3X RNA unwinding activity 
following effect on open (ATP bound) to closed 
(ADP and RNA bound) transition. Mutating these 
regions resulted in aberrant decrease in overall 
HIV-1 particle numbers compared to wild type 
DDX3X with maximum effect on viral RNA 
packaging event. Localization studies showed the 
predominant nuclear presence of DDX3X mutants 
along with HIV-1 Rev protein, thus indicating that 
the defect in RNA transport is at the level of HIV-1 
Rev. These findings show that reduced DDX3X 
conformational flexibility can result in decreased 
HIV-1 replication by interfering with Rev dependent 
nuclear transport of nascent HIV-1 RNA. 

Genetic and functional diversities of HIV-1 
envelopes obtained from chronically infected 
asymptomatic patients

The studies have shown that all the envelope (Env) 
clones obtained from one of the slow progressors, 
(NARI-LT1) belonged to subtype C; the second 
patient (NARI-LT5) harbored quasispecies 
comprised of pure B, C, and B/C recombinants with 
distinct breakpoints indicative of dual infection 
with genetically distinct strains. 

Role of HIV-1 clade C Gag-p6 in recruitment of 
ALG-2 interacting protein-1/Alix

Analyses of HIV-1 database revealed that subtype 
C naturally lacks L35 and Y36 in p6 region while 
they are highly conserved in subtype B and other 
subtypes (such as subtypes D, F1 and G). 

Using a subtype C molecular clone, pIndieC, it 
was found that the lack of L35Y36 disrupted the 
consensus ALIX binding sequence (LYPXnL) and 
prevented the binding of ALIX 364-716 fragment 
(V domain) to HIV-1 subtype C Gag. Loss of V 
domain binding was subsequently found to affect 
ALIX mediated viral release and infectivity in the 
absence of PTAP/Tsg101 pathway. 

The data indicate that the LYPXnL/ALIX auxiliary 
pathway is absent in HIV-1 subtype C.
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Development of a rapid and cost-effective detection 
method of HIV-1 proviral DNA by monoplex DNA 
PCR from dried blood spots

In order to develop a simple, rapid, reliable and cost 
effective method to detect HIV-1 for early diagnosis 
of the infection the institute have developed 
simultaneous detection of HIV-1 p17 gene and 
house keeping human β-actin gene from Dried 
Blood Spots (DBS) in a monoplex polymerase chain 
reaction (PCR). Genomic DNA was extracted from 
40 HIV positive and 40 HIV negative DBS spots 
and used as a template to amplify both HIV-1 p17 
and β-actin genes simultaneously under the same 
cycling condition, in a single round PCR. This 
methodology was found to efficiently detect HIV-1 
representing distinct clades and recombinants but 
not closely related viral genes such as HIV-2. 
This method of detection of HIV-1 may provide 
a simple, rapid and cost effective alternative in 
resource limited settings. 

Nevirapine versus efavirenz-based highly active 
antiretroviral therapy regimens in antiretroviral- 
naïve patients with HIV and tuberculosis infection 
in India

The study was carried out in HIV infected 
tuberculosis patients at AIIMS, New Delhi and 
at NARI, Pune. A total of 151 HIV infected 
tuberculosis patients were enrolled in the study 
till March 2012. All participants received anti-
TB treatment from the RNTCP. Out of these, 83 
were randomized to Nevirapine arm and 68 were 
randomized to Efavirenz arm. Twelve participants 
died during the follow up, 7 were on NVP arm and 
5 were on EFV arm. Except for one study subject 
who had a CD4 count of 185 cells/cu.mm (with 
disseminated TB), all other subjects who expired 
in the study had CD4 counts less than or equal to 
120 cells/ mm3. Four deaths each were due to TB 
related causes in the NVP and the EFZ arms. The 
TB Cure/treatment completion rates have been 
similar in both arms (75% in the EFZ arm and 77% 
in the NVP arm). The TB relapse rates are being 
studied in both arms and the follow up of the cohort 
is continuing.

In January 2012, NACO decided that the follow-up 
of the subjects would be extended to 2 years from 
the present duration of follow up of 48 weeks. The 

enrolment in the study has been completed and 
follow up of the study participants is ongoing to 
determine the response to treatment and treatment 
related toxicities.

Preparing sites for conducting effectiveness trials 
of microbicides in India: An ICMR-CONRAD 
study 

At Pune site, a total enumeration of female sex 
worker of all typologies was achieved in this study. 
The HIV prevalence among various typologies is 
as follows:

Fig. 3: Percentage positivity among various typologies of FSW 
(N=2244) at Pune site

Overall percentage positivity among all enumerated 
sex workers (n=2244) has been found to be 9.5% 
which is lower than previous reports perhaps 
an indicator of successful targeted intervention 
programs. Acceptability for microbicides was 
assessed among female sex workers.

Role of induced sputum (IS) as a non-invasive 
tool for diagnosis of pulmonary infections in 
HIV positive patients

In continuation of the previous study an additional 
46 HIV positive individuals with the Lower 
Respiratory Tract Infections (LRTI) were enrolled 
this year. Definitive microbial diagnosis was reached 
in 38 / 46 (82.6%) cases. Bacterial pathogens 
were identified in 47.8% (22/46), Mycobaterium 
tuberculosis in 34.7% (16/46), Pneumocystis 
jiroveci in 8.9% (4/46), other fungi in 6.5 % (3/46), 
CMV pneumonitis 8.2% (9/110) and Mycoplasma 
infection in 2.7% (3/110) patients. 

The commonest bacterial isolates in decreasing 
order of frequency were Streptococcus 
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pneumoniae, Streptococcus pyogenes, Klebsiella 
pneumoniae, Staphylococcus aureus, Escherichia 
coli and Pseudomonas aeruginosa. 

The percent agreement between IS and 
Bronchoalveolar lavage (BAL) samples for detection 
of pyogenic bacteria was 92%, Pneumocystis 100%, 
M. tuberculosis (ZN smear) 79%, M. tuberculosis 
(culture) 94%. 

The results indicate pyogenic bacteria followed 
by M. tuberculosis are the commonest etiological 
agents of LRTI in HIV-positive individuals and 
that IS sample is as good as BAL for detection of 
respiratory pathogens leading to an option of safer 
sample collection procedure.

Fig. 4.2: The distribution of microbial etiologies of LRTI in HIV-
positive individuals

Characterization of HIV-specific T cell response 
generated in the volunteers of phase I double-
blind, placebo-controlled, randomized HIV 
vaccine trial (P001)

In order to assess the polyfunctionality in a 
intracellular cytokine assay at 3 and 12 months after 
last vaccination, the cryopreserved PBMCs were 
stimulated with HIV Gag, Env, Pol and Nef/Tat 
peptide pools. The CD4 and CD8 T cells secreting 
multiple cytokines (IFN-γ, IL-2, TNF-α, MIP-1 
β) along with expression of degranulation marker, 
CD107a, were estimated using flow cytometry. 
The monofunctional responses (percentage of cells 
secreting any one cytokine) were predominant and 
IL-2 response was predominant in group A volunteers 
(DNA/MVA) whereas TNF-α response was mainly 
shown by Group B volunteers (MVA/MVA). Group 
B volunteers demonstrated significantly higher 
(p=0.004) polyfunctional responses than group A 
volunteers (Fig. 5). The assessment showed that the 

MVA only arm (group B) was better in inducing 
polyfunctional T cell responses.

Fig. 5 : Polyfunctional responses shown by Group A and group B 
volunteers in Intracellular cytokine assay

Percentage of cells expressing cytokines upon stimulation are 
plotted on Y axis. X axis shows CD8 and CD4 responses at 06 (3 
month) and 08 (12 months) after last vaccination against Gag, 
Env, Pol and Nef/Tat. 

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

Innate immune markers in LTNPs: The analysis 
of dendritic cell populations showed that the 
percentage of mDCs were comparable in LTNPs 
and healthy controls whereas AIDS patients 
(CD4 <200 cells/mm3) showed significantly 
lower mDC% (Fig. 6). In contrast, the pDC% 
was comparable in LTNPs and AIDS patients and 
was significantly lower as compared to healthy 
controls (Fig. 6). These observations indicate that 
the percentages of pDCs once decreased, does 
not revert to normal even in LTNPs thus probably 
having limited role in delayed progression of HIV 
infection. 

Fig. 6: Dendritic cells subpopulations in LTNPs

The analysis of the natural killer cells showed that % 
total NK cells and % defective NK cells in LTNPs 
were comparable with healthy controls (Fig. 7). 
Interestingly the regulatory NK cells were found to 
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be increased in LTNPs. It might be possible that 
the increased percentages of regulatory NK cells 
secrete sufficient cytokines to activate cytotoxic NK 
cells and CTLs for keeping the viral multiplication 
under control. The in vitro experiments to confirm 
this are underway.

The preliminary data analysis of T regulatory cells 
(T reg) showed no significant difference in CD4+ 
CD25+ Treg cells and AhR expression in control 
group and LTNPs. However significant increase 
in both these parameters was observed in chronic 
infection as compared to LTNPs and control. The 
in vitro assays to confirm the role of AhR in CTL 
inhibition are underway. 

Maturation and activation status of T cell 
population in LTNPs 
The percentages of T lymphocytes expressing 
the activation marker, CD38, were significantly 
lower in LTNPs as compared to AIDS patients 
(p<0.01) (Fig. 8). The LTNPs had significantly 

higher central memory (CD45RA-CCR7+) CD8 
+T cell (17.2%±14) as compared to AIDS patients 
(8.7 ± 21%) (Fig. 8). The plasma viral load was 
found to be positively associated with percentages 
of activated CD4 and CD8 T cells and negatively 
associated with presence of CD8 and CD4 
central memory cells. The data indicated that the 
maintenance of central memory population and 
reduced activation state might be a key to control 
of viremia and slowing down disease progression. 

HIV-specific CTL responses in LTNPs: 

The HIV- specific CD8+ T cell response was estimated 
in an IFN-γ secretary ELISPOT assay using matrix of 
overlapping HIV peptides encompassing Gag, Nef, 
Pol, Rev and Tat antigens. Anti HIV-1 Gag responses 
were predominant in LTNPs showed followed by 
Env, Pol and Nef (Fig. 9). There were no responses 
against Rev and Tat antigens. The CTL responses 
estimated in LTNPs showed moderate magnitude of 
145-500 SFU/Millions of cells.

Fig. 7: NK cell percentages in LTNPs
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Neurocognitive effects of HIV in Pune, India

A study ongoing in HIV infected and uninfected 
individuals at NARI showed that the baseline 
neurocognitive impairment (NCI) was significantly 
more in patients at advanced stage of HIV infection 
as compared to others. The impairment was seen in 
40% and 24% HIV infected individuals with CD4 
count less than 200/mm3 and more than 350/mm3 

respectively. Seventeen percent HIV uninfected 
participants showed NCI. The HIV infected 
group had more behavioural issues like apathy, 
disinhibition and executive function as compared 
to uninfected participants. 

The analysis on 79 patients with CD4 count> 350/
mm3 of which 35 were initiated on antiretroviral 
treatment (ART) at higher CD4 cell counts showed 
that the ART was most beneficial for those who 
demonstrated worse NP performance at baseline.
The serum biomarkers in these patients showed 
significant association of higher MCP-1 and TNF-α 
with neurocognitive impairment in the Non AIDS 
group and association of higher IP-10, MCP-1, 
MIP-1α, and lower RANTES with neurocognitive 
impairment in AIDS group.

Improving the quality of life among people living 
with HIV/AIDS through Sudarshan Kriya yoga: 
A pilot study 

The study aims to evaluate a three phase protocol 
in randomly selected participants in Intervention 

Fig. 8 : Activation and memory status of CD4 and CD8 T cells in LTNPs

Fig. 9 : HIV-specific CTL responses in LTNPs
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arm and control arm: Baseline / pre-intervention 
phase, Intervention phase through Sudarshan Kriya 
yoga intervention and end-line/post-intervention 
phase designed for improvement in quality of 
life in people living with HIV using WHO QOL 
BREF questionnaire for HIV and NARI SBR 
questionnaire. The intervention arm was given a 
one week training (20 hour session spread in six 
days) of Sudarshan Kriya Yoga (SKY) by a trained 
teacher of Ved Vigyan Maha Vidya Peeth followed 
by one week of practice session and participants 
were expected to practice SKY everyday at home 
and a weekly visit under the guidance of teacher at 
NARI for 12 weeks. 

There was no statistically significant difference 
between mean baseline Quality of Life (QOL) 
scores for participants in Arm A and Arm B. 

In the intervention arm, all domains showed an 
increase in scores from 0.2 in environmental domain 
to 0.9 in level of independence and highest increase 

in physical domain (1.7). However, a significant 
increase was observed in the physical domain (p = 
0.007) and domain for independence (p = 0.016). 

The Follow up is being continued. 

HIV sentinel surveillance (HSS): western Indian 
region

During April 2011 to March 2012 the NARI 
completed the Surveillance among high risk 
groups (HRGs) in the Western region of India and 
conducted the Quality Control of DBS sample 
testing HRG surveillance.

Nari art centre 

Out of 2637 patients registered till March 2012, 
2361 have been initiated on ART. Of these, 883 
patients were transferred in from the ART centre 
at BJ Medical College Pune. Between April 2011 

Executive functioning

Speed of information processing

Fig. 10 : State wise mean HIV prevalence in different population 
sub groups 2010-11
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and March 2012, 745 patients were registered and 
523 were enrolled. Overall adherence to ART by 
patients at the centre was above 90%.

During the period, 34 patients were referred to the 
BJ Medical College ART Centre for consideration 
of starting second line treatment and 25 were 
started on second line (Tenofovir+ Lamivudine+ 
Lopinavir/ritonavir) therapy during this year. 
Twenty six patients received alternate first line 
regimen.

Product Development and testing

In vitro testing of indigenously developed active 
principles for identification and characterization 
of candidate anti-retroviral microbicides

In the previous years, 46/79 indigenous preparations 
showed anti-HIV activity in TZM-bl and PM-1 
assays, and four preparations inhibited C. albicans, 
10 inhibited N. gonorrhoeae and 5 showed 
inhibition of H. ducreyi. The bioactivity profile of 
79 natural products including HPLC and HPTLC 
profiles has been created. Lead preparations have 
been identified and provisional patent application 
for seven plant extracts has been submitted for anti-
HSV2 activity. 

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

Progress at NARI, Pune

Anti-HIV activity using activated peripheral 
blood mononuclear cells (PBMC) : When PBMC 
were used, Basant inhibited both cell free (IC50= 
1.2 µg/ml, TI= 10.83) and cell associated CCR5 
tropic HIV-1 VB59 (IC50=2.1 µg/ml, TI= 6.2) but 
there was no inhibition of CXCR4 tropic HIV-1 
UG070. 

Anti-HIV activity against different clades of 
HIV-1: The testing has been completed against 
five strains (R

5
 tropic strains belonging to clades B, 

D, CRF01_AE & CRF01_AG and X
4
 tropic strain 

belonging to clade C). Basant was found to inhibit 
cell free (IC50:1.7-52.4 µg/ml) and cell associated 
(IC50:5.7-217 µg/ml) HIV-1. 

Progress at Oregon State University, USA

Intravaginal infection of humanized mice with 
HIV: BASANT and KY jelly were applied intra-
vaginally and the mice were infected with HIV. 
HIV-infected and KY gel-treated HIV infected 
mice showed viral replication with a peak titer on 
Day 30 post infection (Fig. 11) while there was 
no detectable viral load in case of Basant and 1% 
Tenofovir -treated HIV infected mice. There was no 
toxicity of Basant in the vaginal or rectal mucosa.

Fig. 11 : Detection of viral load in humanized mouse model after 
HIV infection.

The results obtained indicate that BASANT 
directly inhibits HIV-1 X4 and R5 tropic strains 
more effectively also might act at the post entry 
step. Experiments in BLT mouse model indicate 
that Basant inhibits virus transmission and does not 
exhibit any toxicity. Results are being confirmed 
in the NOD. Cg-PrkdcscidIl2rgtmlWjl/SzJ NSG mouse 
model.

Design, synthesis and biological evaluation of  
HIV-1-RT-inhibitors-4-Thiazolidinone compounds

During the reporting year, 38 compounds were 
tested for anti-HIV activity using TZM-bl assay. 
Based on the TI, six compounds were found to 
show good inhibition (TI: 1683-5050). Amongst 
these, S009-1912 was found to be the best as shown 
in Figure 6.4. 

Extramural Research
Vector Science Forum

This forum provides a platform where researchers/
institutes working on vectors/vector-borne diseases 
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can share information and also discuss the current 
findings and future trends in the diseases, identify 
neglected aspects/gap areas of vector research to 
help develop better control strategies and identify 
the cutting edge areas of science which could be 
translated to the field. The brain storming meetings 
were organized at the ICMR Hqrs. involving 
experts, researchers, programme officials from 
the NVBDCP and the states to identify gap areas 
in the knowledge of vectors and vector control in 
area of malaria, filariasis, leishmaniasis, dengue, 
chikungunya and JE and to make the programme a 
science backed program. 

tribal health research forum

It was established to synergize and intensify the 
research efforts of ICMR institutes/centres engaged 
in the area of tribal health. The forum on tribal 
health research met on the eve of international Day 
of the World’s Indigenous People at the RMRCT, 
Jabalpur under the Chairmanship of the Secretary, 
DHR and DG, ICMR. In the Forum scientists 
from various ICMR institutes and hqrs engaged in 
research on tribal population participate to work 
towards translating the identified leads to public 
health benefit. The forum meets quarterly in ICMR 
institutes by rotation. 

Virology Diagnostic Laboratories

Recognizing the need for strengthening diagnostic 
facilities for diagnosis of viral infections, the 
Department of Health Research (DHR) is 
strengthening virology laboratories in various parts 
of the country in a phased manner. Three categories 
of laboratories having following capacities are 
being established:

Grade I laboratory (highest facility under this • 
system) equipped with facilities to carry out work 
on Serology, Tissue Culture, Virus Isolation, 
PCR/RT-PCR, Fluorescence Microscopy and 
Sequencing of all major respiratory, enteric, 
blood borne, vector borne, zoonotic viruses and 
especially viruses which have the potential to 
cause outbreaks in each state.

Grade II equipped to carry out serology, PCR, • 
fluorescence microscopy for immuno-detection. 
1-2 labs established in each state.

Grade III laboratories to carry out serology for • 
viruses (ELISA based diagnosis) and PCR. 2-3 
labs established in each state.

So far grade I laboratory has been established 
at Chattarapathi Shahuji Maharaj Medical 
University, Lucknow; ICMR’s Regional Medical 
Research Laboratory, Bhubaneswar; ICMR’s 
Regional Medical Research Laboratory, Port Blair; 
Kasturba Medical College, Manipal; ICMR’s NIV 
field Unit, Alapuzzha; SMS Medical College, 
Jaipur; Rajiv Gandhi Centre for Biotechnology 
at Thiruvnanathapuram. Another 4 Grade I labs 
have been approved for establishment in 2011-12 
at Post Graduate Institute of Medical Education 
and Research, Chandigarh; and Kings Institute of 
Preventive Medicine, Chennai and at the ICMR’s 
Virus Unit, Kolkatta. Grade II laboratory has been 
established at Pt.JLM Medical College, Raipur, 
and have been approved for establishment in 2011-
12 at Andhra Medical College, Vishakapatanam, 
ICMR’s Regional Medical Research Centre for 
Tribals at Jabalpur, Rajendra Institute of Medical 
Sciences, Ranchi; Rajendra Memorial Institute of 
Medical Sciences, Patna; Osmania Medical College, 
Hyderabad and Goa Medical College, Goa.

antimicrobial resistance

In view of considerable number of reports on 
antimicrobial resistant bacteria from different 
parts of the country on Carbapenams resistance in 
Enterobacteriacae (E.coli & Klebsiella), council 
identified it as one of the priority area of research and 
invited project proposal. Projects on Antimicrobial 
Resistance have been funded and are ongoing as 
ad-hoc projects.

leprosy

The Leprosy Mission Trust (TLM), India in New 
Delhi carried out a study of post elimination 
Leprosy situation in selected endemic states of 
Uttar Pradesh, Chhattisgarh and West Bengal in 
India. A population based leprosy registry was 
established which has shown that 10 to 20% of the 
leprosy patients seem to prefer private practitioners. 
40 to 60% attend the government primary health 
centers. TLM referral hospitals have taken care 
of the balance of 20 to 50%. 70 to 90% of the 
grade-2 patients come to TLM hospitals for care. 
Household sample survey indicates that the new 
case detection rate is about 5.6/10000. The national 
leprosy prevalence rate is 1/10,000. This study 
has shown the new case detection rate of about 2 
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to 9 per 10,000 populations in low, moderate and 
high endemic districts. About 14 to 20% of the 
patients were multi bacillary (MB) in the three 
endemic districts. The disability adjusted life years 
for leprosy indicated that 83.23% were unskilled 
leprosy patients. Most of the patients were farmers, 
or labourers and a few were beggars.

tuberculosis

A study carried out at Indian Institute of Science 
(IISc), Bangalore has demonstrated that three cell 
wall-associated/secretory PE_PGRS/PPE proteins, 
PE_PGRS 17 (Rv0978c), PE_PGRS 11 (Rv0754) 
and Rv1917c (PPE34) recognize TLR2, induce 
maturation and activation of human DCs and 
enhance the ability of DCs to stimulate CD4+ T cells. 
Further, TLR2 and NOD receptors cooperatively 
regulated functional maturation of human DCs. 
Synergistic stimulation of TLR2 and NOD receptors 
rendered enhanced refractoriness to TGF-β/CTLA-
4-mediated impairment of human DC maturation. 
In addition, PE_PGRS protein-mediated activation 
of DCs involved participation of ERK1/2, 
p38 MAPK, and NF-kB signaling pathways. 
Additionally, NOTCH1-PI3K signalling dynamics 
assumed critical importance in TLR2- and NOD 
receptor-mediated surmounting of CTLA-4/TGF-
suppressed maturation of human DCs. Rv1917c 
induced secretion of anti-inflammatory cytokine 
IL-10 and induction of COX-2, whereas PE_PGRS 
17 or PE_PGRS 11 Ag-matured DCs induced 
Th1-polarizing cytokine IL-12. Rv1917c-matured 
DCs favoured secretion of IL-4, IL-5, and IL-10 
from CD4+ T cells and contributed to Th2-skewed 
cytokine balance ex vivo in healthy individuals and 
in patients with pulmonary tuberculosis. These 
findings serve in building a conceptual foundation 
for the design of improved strategies for adjuvants 
and immunotherapies against infectious diseases.

Another study at the IISc, Bangalore has led to 
the crystallization of a truncated fragment of 
M. smegatis Rel at ~2Å resolution Rel which is 
required for the long term persistence of these 
mycobacteria in vivo in mouse and guinea pig 
models. 

An investigation of Geo-spatial hotspots for the 
occurrence of tuberculosis in the Kumaon region 
of Uttaranchal using GIS and spatial scan statistic 

carried out at the Kumaon University, Almora has 
shown a significant difference in TB incidence rate 
in the three districts. Crowding & urbanization 
were found to affect U.S. Nagar having maximum 
TB incidence rate. A significant association was 
also found between TB incidence & dimensions 
of method of cooking, nutrients in diet & liquor 
consumption suggesting that good habits regarding 
these dimensions will help in reducing the incidence 
rate of TB.

The biochemical evaluation of iron deprivation 
in M. tuberculosis with specific reference to iron 
regulated envelope proteins and to action of anti-
mycobacterial drugs carried out at University 
of Hyderabad, Hyderabad has shown that iron 
limited M. tuberculosis survived the addition of 
INH as compared to high iron cells. There was no 
significant observations on the influence of iron on 
the action of the drug pyrazinamide. This could be 
due to the fact that pyrazinamide is effective at low 
pH, a condition in which the iron is in the ferrous 
state and can be easily taken up by the organism, 
without any requirement for the induction of the 
iron acquisition machinery.

Diarrhoeal Diseases

The study carried out at All India Institute of 
Medical Sciences, New Delhi investigated the 
sequential selection, under controlled selective 
pressure condition in-vitro, of quinolone resistance 
mutation in the genes of the gyrase (gyr A). The 
role of the efflux pumps in mediating resistance in 
Salmonella Typhi was also studied. No mutation 
was present in the wild NAS strain. The NAS 
strain developed triple mutation under selective 
pressure of ciprofloxacin which were similar to the 
mutations found in NAR strain. All mutations were 
reported previously. No additional mutations were 
found, and it was seen that only a single mutation 
in gyrase gene can lead to increased MIC. This 
means that antibiotic resistance can be selected 
during antibiotic treatment. Efflux pump does not 
appear to have any role in ciprofloxacin resistance 
in S. Typhi.

A molecular study was carried out by the Christian 
Medical College, Vellore to determine the types 
of bacteria colonizing the neonatal gut shortly 
after birth, and to determine the sequential 
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changes in the bacterial flora (also known as 
bacterial succession) during the first week of life, 
and again at the first month and after weaning, 
in normally delivered term neonates. The study 
showed that immediately after birth, lactobacilli 
were prominent, but their relative abundance 
decreased from the second day onwards, indicating 
prominence of other bacteria. Bifidobacterium 
species and Enterobactericeae became prominent 
from the third day of life. Enterococci were 
somewhat less abundant. Bacteria belonging to 
the Bacteriodes-Prevotella-Porphyromonas group 
were low in abundance, in contrast to the situation 
in adolescence and adulthood. Similarly, bacteria 
belonging to the Clostridium coccoides cluster were 
low in abundance in the children until the age of 
six months. Bacterial colonization of the intestine 
occurred earlier in babies born through the normal 
vaginal route, and was delayed by a day or two in 
neonates delivered by Caesarean section. 

A multi mechanism HIV microbicide study of 
curcumin at the University of Hyderabad has 
shown the potential utility of nanoformulated 
curcumin as an intravaginal anti-HIV microbicide. 
The study may thus lead to development of novel 
antiviral microbicide formulation that would greatly 
reduce the risk of infection following vaginal (or, 
potentially, rectal) exposure. Significantly, in 
contrast to the current methods for reducing the risk 
of HIV transmission, such an approach would be 
under the control of the receptive, at-risk partner. 

A study carried out by the Christian Medical 
College, Vellore showed that HPV infection in 
the anus and penis is remarkably common in the 
HIV-seropositive MSM, and is similar to that seen 
among MSM in developed countries. Oral HPV 
infection is not as common as anogenital infection 
but still detected in a substantial proportion of 
the men. The findings suggest that the Indian 
HIV-seropositive MSM will be at high risk of 
HPV-related cancers. Specific HPV types in the 
specimens were determined, including testing for 
39 different HPV types. Strain variant analysis was 
performed on specimens shown to be positive for 
HPV 16, 18 or 31 to determine if these variants are 
the same in India as those seen elsewhere in Asia. 

viral Diseases

A study on Rubella virus (RV) infecting children 
in south India conducted at the Aravind Medical 
Research Foundation, Madurai showed that the 
prevalence of CRS was 29% and 2B genotype was 
most commonly circulating among the population. 
Lens and oral fluid were found to be suitable 
sample for RV detection by PCR and also for virus 
culturing.

A study on possible use of HCV–core antigen 
assay as an alternate of anti-HCV and HCV-
RNA for diagnosis of hepatitis C virus (HCV) 
infection was carried out at the AIIMS, New 
Delhi. This assay proved much better than even 
HCV-RNA detection. This finding is important as 
most of the diagnostic laboratories in India are not 
well-equipped to do HCV-RNA test using PCR 
techniques. Moreover, the laboratories doing PCR 
require strict conditions of space-organization and 
experimental conditions.

Another study carried out at the All India Institute 
of Medical Sciences has demonstrated the important 
genomic regions of transfusion transmitted virus 
(TTV) that can be used for further improving assays 
for TTV-DNA detection in serum. 

A study undertaken by the Sri Narayani Hospital 
and Research Centre, Vellore to identify the 
viruses associated with acute respiratory tract 
infections (ARI) among children <5 years of age 
in rural and peri-urban population of India (South) 
has demonstrated that hMPV is associated with 
a significant number i.e. over 10% of ARI in 
children. Whereas, a relatively lower number of 
HBoV infections was observed among children in 
south India.

A study on the hepatitis C Virus (HCV) infection in 
injecting drug users (IDUs) attending a de-addiction 
centre carried out by the Post Graduate Institute 
of Medical Education & Research, Chandigarh 
indicates that IDUs had higher risk behaviours than 
the NIDUs both in terms of injecting behaviour but 
also other risk exposures such as sexual behaviour 
(multiple partners; commercial sex workers; sex 
with strangers), tattoo/piercing of body, and blood 
transfusions. The applied value has importance for 
documenting and characterizing the huge burden 
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of HCV positivity in substance abusers, with its 
obvious implications for patients, clinicians and 
policy makers. 

immunology

For the first time, nitric oxide (NO) immune 
responses of An. culicifacies refractory species B 
have been described against the human malaria 
parasite P. vivax, during its interaction with the 
mosquito midgut barrier, which has predicted the 
existence of Plasmodium-specific mechanisms 
of gene induction. The isolation and laboratory 
rearing of a wild An. culicifacies species B which is 
refractory to P. vivax infection gives an opportunity 
to use this laboratory model of infection for future 
research related to the processes of mosquito 
innate immunity at the molecular level in terms 
of NOS physiologies, and can greatly facilitate 
the dissection of the molecular mechanisms 
conferring Plasmodium refractory and susceptible 
phenotypes. 

The genetic susceptibility to norovirus in India 
has been studied at the CMC, Vellore, using virus-
like particles and volunteers, studied especially in 
a birth cohort. The study showed that the secretor 
status may be important, which was determined by 
genotyping showing that children with a nonsense 
mutation at G428A are significantly at a lower 
risk of infection with norovirus. No significant 
association was found between three predominant 
NoV genotypes and ABO blood and secretor 
status. The researchers have thus been successful 
in developing and establishing assays to detect 
immune response against NoV GII.4.

Another study analysis at the CMC, Vellore 
involving genetic susceptibility and innate immunity 
to Cryptosporidial infections in childhood indicates 
that TLR4 SNPs have a potential protective 
effect in cryptosporidial diarrhoea, probably 
due to decreased signaling and lower levels of 
proinflammatory cytokines. High MBL levels are 
associated with protection from Cryptosporidium 
diarrhoea in south Indian children.

other Microbial infections

A study carried out at the PGIMER, Chandigarh 
has documented that the prevalence of EAEC-

associated diarrhoea among the children visiting the 
hospital is about  23.2%. The adherence and biofilm 
formation of these strains with different AA probe, 
aap and aggR; and further confirmed by standard 
HEp-2 and HT-29 adherence assay. The data 
revealed that EAEC not only adheres to the host, but 
also invades and replicates inside the host, thereby 
generating the pro-inflammatory cytokine response 
which may contribute to secretory diarrhoea. Such 
an event by the pathogen could be blocked by 
anti-adhesion strategy, thereby preventing host–
pathogen interactions and ultimately infection.

The Sher-e-Kashmir Institute of Medical Sciences 
carried out a study in 23 villages of 9 districts of 
Kashmir Valley to determine sero-prevalence 
of human hydatidosis in Kashmir valley. The 
study aimed to identify the best diagnostic and 
prognostic marker by detecting IgG, IgM, IgE and 
IgG subclass antibody responses to Echinococcus 
granulosus antigen in clinically suspected /
surgically proven hydatidosis patients. Although, 
IgM showed initially high positivity rate among 6 
month and 1 year follow up patients, this may be 
due to the peri-surgical spillage of parasite material, 
especially protoscoleces during surgery, but there 
were significant differences in the 2nd year follow 
up samples. Therefore, from the present study it is 
clear that IgG, IgE, IgG1 and IgG4 were the best 
diagnostic and IgG4, IgG2 and IgM are the best 
prognostic markers for the diagnosis of CE.

To study the epidemiology of spread of hospital 
acquired and community related methicillin 
resistant Staphylococcus aureus strains in Kashmir 
a total of 1200 hospitalized patients were screened 
for S. aureus during the period of three years 
by Sher-e-Kashmir Institute of  Medical Sciences. 
Various specimens like Pus, Blood, Urine, Swabs 
and other body fluids were collected for the 
screening of S. aureus. Out of 390 isolates, 154 
isolates were MRSA and 236 isolates were MSSA.  
All the isolates were susceptible to vancomycin. 
Penicillin was the least effective antibacterial drug 
against the hospital associated S. aureus isolates 
with just 32.05% sensitivity rate, while vancomycin 
was found to be the drug of choice with 100% 
sensitivity. Multiplex PCR was performed for all 
strains, and DNA was extracted from all isolates 
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using phenol chloroform method. 154 isolates were 
MRSA by using primers specific for the conserved 
sequences. MRSA strains showed amplification of 
both the genes (mecA and nucA) having product 
size of 533bp for mecA and 270bp for nucA gene, 
therefore confirming MRSA. On the other hand, 
236 were MSSA strains and showed amplification 
of only one gene nucA having product size of 
270bp. House to house survey was also conducted 
in different villages of Kashmir valley and 10% 
samples of households were drawn from each 
village using systematic random sampling. All the 
persons in these households irrespective of age 
and sex were included. A total of 2000 samples 
were collected out of which 229 (11.45%) were 
positive for S. aureus.  Out of 229 S. aureus strains 
isolated from various community samples, 6 strains 
were MRSA by cefoxitin disk diffusion method. 
Penicillin was found to be least affective drug with 
resistant rate of 21.3%. 6 isolates were MRSA by 
Micro broth dilution method (MIC).

The ICMR Centre for Advanced Research in 
Medical Mycology at the PGI, Chandigarh aimed 
to develop, standardize and apply techniques like 
serodiagnosis of candidiasis, aspergillosis and 
zygomycosis; molecular identification of medically 
important fungi; and molecular epidemiology 
of candidiasis, aspergillosis, penicillinosis and 
zygomycosis; as well as to study pathogenesis of 
paranasal sinus mycoses, penicillinosis and chronic 
dermatophytosis. Further, the COAR project aimed 
to train doctors, statisticians and technicians in 
this field through summer and winter training 
workshops. Ten training workshops were organized 
over the last five years (2006-2010). The summer 
training course was held for the faculty members/
scientists, and the winter training course for 
technical staff. A total of 62 faculty/scientists and 55 
technicians were trained during five years. Fifteen 
laboratories from Delhi, Bangalore, Hyderabad, 
Pune, Mumbai and Chennai participated in the 
programme.

vector borne Diseases

A validation of sandfly distribution and kala-azar 
disease prevalence through remote sensing (RS) & 
GIS in endemic foci of kala-azar in one endemic and 

one non-endemic district of Bihar and Jharkhand 
respectively was carried out by the RMRI, Patna. The 
proportion of P. argentipes in both the endemic and 
non-endemic areas was significantly much higher 
to the proportion of Sergentomiya and P. papatasi. 
While mud plastered walls, mixed dwellings and 
area were strongly associated with the presence of 
vectors; in-room temperature and relative humidity 
were the best predictors for vector distribution. Soil 
pH and moisture content was higher in the endemic 
sites compared to non-endemic sites.

A study on the genetic polymorphism of 
Wuchereria bancrofti parasitic genes from four 
different geographical locations viz Vellore (Tamil 
Nadu), Pondicherry, Wardha (Maharashtra), and 
Bhubaneswar (Orissa) was conducted by the Anna 
University, Coimbatore. Though variation was not 
observed in the exonic region of WbALT2 gene, 
intron allelism was noted in the intron-II similar 
to that in BmALT2. When intron region of ALT2 
W. bancrofti and B. malayi was compared, it was 
found that Intron II of W. bancrofti showed 29 bp 
mini satellite repeat (6 or 7 copies), while in B. 
malayi it was 29 bp mini satellite repeat (6 copies). 
With respect to Intron III, in W. bancrofti it was 
completely absent, while in B. malayi there was 
46 bp mini satellite repeat (6 or 9 copies). This 
method was used in developing an easy strategy to 
differentiate B. malayi and W. Bancrofti which may 
be useful in monitoring GEPLF in endemic areas. 
The 2bp deletion in B. malayi leads to loss of Hph I 
site and can be exploited in species differentiation. 
Similarly ALT2-Intron III based PCR assay can 
be an alternate for Ssp I PCR based diagnostics. 
WbGST was found to be highly polymorphic in 
Indian parasitic population. Most of the variation 
in the coding region was observed to be close to the 
active site forming amino acids. WbGST varients 
and WbGST differed in their pI, the percentage of 
solubility when expressed in E.coli (30%, 90%) and 
specific activity for electrophilic substrate 1-chloro 
2, 4-dinitrobenzene. The WbGST variants had 
a lower affinity for CDNB compared to WbGST 
AAO45827. SXP gene was conserved among 
the Indian population. The polymorphism was 
observed by the existence of similar protein Wb14 
having a truncated product of SXP. The nature of 
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this existence is not known. These antigens can be 
used as potent immunoprophylactics, while Wb14 
have to be evaluated further. 

A study at the University of Delhi (South Campus) 
aimed to assess the prevalence of mosquito larvae 
and copepods in different mosquito breeding 
habitats and the predatory efficiency of different 
cyclopoid species in controlling mosquito larvae in 
relation to larval instars and density in laboratory 
and fields. The extensive field sampling was 
conducted from selected permanent back waters 
of Yamuna (Delhi) and the temporal wetlands, 
and the species- specific larvivorous efficiency of 
copepods and their susceptibility to commonly used 
insecticides like Temephos and Bt was studied. 
The effect of predator parameters on larvivorous 
efficiency, and the copepod’s potential to control 
mosquito in simulated mosquito breeding habitat 
under semi-natural condition were also studied. 
Female cyclopoid exerted higher mortality on 
the larvae of Ae. aegypti than males. At higher 
larval density (≥30L/250 ml water), the presence 
of alternate prey, either Ceriodaphnia cornuta or 
Brachionus calyciflorus facilitated higher removal 
of Ae. aegypti larvae. The most predaceous 
cyclopoid, Mesocyclops aspericornis was not 
susceptible to Bti or Temephos at the diagnostic 
doses of respective insecticides. 

The CDRI, Lucknow evaluated the DNA based 
tools for antimicrobial drug screening against 
Plasmodium falciparum and studied with modified 
(RPNI) medium. The findings revealed, that 
the MSF assay being a one-step method, and 
many times cheaper than the (3H) Hypoxanthine 
incorporation assay, is more convenient and suitable 
for bio-evaluation of antimalarial activity of new 
molecules, including synthetic and plant extracts. 
Another approach dealing with utility of GFP-
transfected parasites for chemo-sensitivity studies 
revealed good correlation between fluorescence 
intensity of parasite (Pf-GFP-ACP) detected by flow 
cytometry and percent parasitaemia determined by 
microscopic technique.

tribal health

A five arm intervention study for development of 
intervention strategies to reduce iron deficiency 

anaemia among adolescent girls through effective 
nutrition education and iron supplementation in a 
tribal block of Gajapati district, Orissa was carried 
out by the RMRC, Bhubaneswar. The arm 1 included 
weekly iron, folic acid and vit.B12, six months of 
de-worming and monthly nutritional education for 
one year. The arm 2 excluded nutritional education. 
The arm 3 excluded vitamin B12 therapy. The arm 
4 consisted of iron, folic acid and de-worming; 
while arm 5 comprised of only iron and folic acid 
therapy. There were significant improvements in 
hemoglobin for the arm-1 (1.6 g/dl) and arm-2 
(1.4 g/dl). The prevalence of anaemia was reduced 
to a greater degree in the arm-1 (51%) compared 
to the other arms. There were considerable 
improvements in the mean levels of iron indicators 
(ferritin, C-reactive protein, transferring receptor), 
folic acid, and vitamin B12. The arm-1, with all 
five interventions, proved to be most effective for 
reduction of anaemia as compared to others.

A study was carried out by the Govt. Meera Girls 
College, Udaipur to find out the seasonal occurrence 
of various parasitic infections (protozoan and 
helminthic) by microscopic examination of faecal 
matters of tribals and their domestic animals (cattle, 
buffaloes, goats, sheep etc.) of southern Rajasthan. 
Nine species of intestinal parasites of intestinal 
parasites viz., Entamoeba histolytica, E. coli, Taenia 
solium (tape worm), Hymenolepis nan (dwarf tape 
worm), H. diminuta, Ascaris lumbricoides (round 
worm), Ancylostoma duodenale (hook worm), 
Trichuris trichiura (whip worm) and Strongyloides 
stercoralis (thread worm) were detected and 
identified. Among these, Entamoeba histolytica 
was most common in tribal subjects and showed the 
highest (23.66%) incidence of parasitic infection.

An epidemiological survey of vector borne diseases 
and control strategies for tribal health development 
through remote sensing and GIS for Sitheri hills in 
Dharmapuri district of Tamil Nadu carried out by the 
CRME, Madurai found that the density of vectors 
increased in response to rainfall and high normalized 
difference vegetation index (NDVI) values generally 
corresponded with higher rainfall. So, vector 
abundance was positively correlated with rainfall and 
the NDVI value. 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.

North east

Molecular characterization of An. minimus A species 
based on three molecular markers – ITS2, D3 and 
COII region have been done for the first time in 
north eastern region, studied in 2 states, i.e., Assam 
and Arunachal Pradesh. The studies carried out by 
the NIMR, New Delhi illustrated the morphological 
features and molecular make up of An. minimus 
species from the region. Utilizing the multilocus 
DNA sequence marker based approach, the genetic 
diversity and population structure of Indian A. 
minimus species, the principal malaria vector of NE 
India, suggests that the populations from Southeast 
Asia might belong to the ancestral species range of 
An. minimus. The results offer an unique opportunity 
to further monitor the evolutionary dynamics 
of genes of physiological importance in Indian 
Anophelines i.e., immune related and insecticide 
resistance genes contamination, which may serve 
as basis for future policy of chemical use. 

The RMRC, Dibrugarh conducted a study on 
serotype distribution and antimicrobial sensitivity 
pattern of Streptococcus pneumoniae from 
Dibrugarh, Assam revealed penicillin resistance in 
13.7% of the isolates from colonization and in five 
of the eight hospital isolates. Highest resistances of 
the isolates were seen to cotrimoxazole, 62.7% and 
87.5% among the colonizing and hospital isolates 
respectively. The resistance was also observed to 
ciprofloxacin, erythromycin and tetracycline. 

In a multicentric study conducted by the RMRC, 
Dibrugarh and the Pune successfully established 
the measles sequence database from north east 

region of India, documented the transmission 
of measles strains in the region. A circulation of 
measles genotypes D4 and D8 has been reported 
during the study period. A base line data on 
the circulating wild type measles strains was 
successfully generated which will be useful for the 
measles control program in this region. 

In a study done by the NIMR, New Delhi, the 
organochlorine compounds were detected in all 
blood and human mild samples of Assam region 
indicates that each person is exposed to and carries 
a body burden of multiple pesticides which might be 
due to combination of direct and indirect exposure to 
these pesticides. The organochlorine contamination 
of soil, water, fish and food in Assam shows the 
persistence and presence of these compounds in the 
ecosystem and food chain of the area, which enter 
in humans and animals by various means and get 
accumulated through biomagnifications process. 

A novel algorithm has been described in a study 
done at the NICED, Kolkata which detected several 
HIV-1-encoded miRNAs that may contribute to 
viral pathogens. In addition, the existence of HIV-
1-encoded miR17 has been validated in virus-
infected CD4+cells by northern blotting, whereas 
mature form of miR17 was not detected in the 
transfected cells. Several host targets of HIv-1 
miR17 have also been predicted, which include 
well established transcriptional regulators of the 
host genes. A multicentric study concluded with 
study sites in North-East and Andhra Pradesh, on 
understanding the malaria-HIV in malaria endemic 
regions, to examine changes in viral load and CD4 
counts during malaria infection and the response 
of HIV infected persons to anti-malaria treatment. 
The study indicated that the Artesunate+Sulphadox
ine+Pyremethamine (ASP) combination therapy is 
effective for the treatment of P. falciparum malaria 
in HIV-infected individuals in the northeast. The 
study will help to describe novel mechanisms for 
HIV-1 pathogenesis and possible novel targets for 
therapeutic intervention.
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Research in the area of Reproductive 
Health was carried out mainly by the 
Council’s National Institute for Research 

in Reproductive Health, Mumbai and by 
providing grants in extramural mode. The areas 
of interest were contraceptives, infertility, RTI/
STI and microbicides. Efforts were also made to 
undertake studies on maternal and child health as 
well as studies on stem cell, osteoporosis, PCOS, 
reproductive cancers etc.

Intramural Research
Expanding ContraCEptivE 
ChoiCEs
idEntifiCation and 
CharaCtErization of spErm 
antigEns Using mUltifaCEtEd 
approaCh
Using differential proteomics several sperm 
proteins were identified. Lipirinα-3 was one of 
the proteins identified. This is the first report of 
liprinα-3 on sperm. It was seen at 133 kDa in both 
testicular and epididymal extract. It is an integral 
protein which was developmentally regulated and 
estrogen regulated. It localizes with golgi marker 
gm 130 in testicular cells indicating its involvement 
in acrosomal biogenesis (Fig. 1a). Its localization 
on acrosome of human sperm and mouse sperm 
(Fig. 2 a & c) indicates its conserved nature and a 
probable role in acrosome reaction

Harnessing the Superfluity of Reproductive 
Tract Fluids: Identification of Client Proteins to 
Testis Specific Antigen, TSA70

The present study aims to determine, the full 
quorum Migration Inhibitory Factor (MIF) like 
client proteins found in the epididymal, uterine and 

oviductal fluids using recombinant, Testis specific 
antigen (TSA-70) as the bait. The surface plasmon 
resonance (SPR) experiments have demonstrated 
that these proteins are influenced by the redox 
environment and presence of zinc, similar to MIF. 

Fig. 1. Immunohistochemical localization of liprin α3 in testis 
(a), where expression can be seen in pachyetenes (P), diplotenes 
(D) in stage XIV and stage XIII. Corresponding negative control 
(b) did not show reactivity. Scale bar represents 25µm.

Fig. 2. IIF localization on Human sperm (a) and mouse sperm 
(c), arrows indicate localization of liprin α3. Corresponding 
DIC images are represent in (b) and (d). Scale bar represents 
10µm.

Reproductive Health
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Also, the chemical basis of the binding between the 
probable client proteins and rTSA70 is essentially 
through disulphide interaction.

Potential of Synthetic Peptides of 80kDa HSA and 
hSPI for Development of Antifertility Vaccine

Synthetic fragments of sperm specific 80kDa 
human sperm antigen (80kDa HSA) and human 
seminal plasma inhibin (hSPI) have been found 
to be a promising candidate for development of 
an antifertility vaccine. Active immunization with 
peptide1 of 80kDa HSA elicited gradual increase in 
antibody titer in male bonnet monkeys (n = 4) and 
induced infertility due to loss of sperm motility. The 
animals are being monitored for regaining fertility 
following decline in antibody titer. 

Study on Determinants of Vasectomy Acceptance 
in Thane District in Maharashtra 

The trends in family planning methods with a 
special focus on vasectomy in Jawhar block and 
another matched comparative block Mokhada is 
being compared. Barriers and facilitating factors 
at all levels (personal, family, community and 
programmatic) for acceptance of contraceptives 
with focus on vasectomy as well as key factors at 
various levels that would help increase vasectomy 
acceptance is being identified in order to make 
recommendations for increasing vasectomy 
acceptors in the national programmes.

During the reporting period in Jawhar, out of the 120 
required couple cases for NSV and tubectomy each, 
115 couple NSV cases and 120 couple tubectomy 
cases have been interviewed. In Mokhada ( matched 
control), out of the 24 required couple cases for 
NSV and tubectomy each, 13 couple NSV cases and 
7 couple tubectomy cases have been interviewed. 
Preliminary observations reveal that the knowledge 
and awareness about contraceptives and family 
planning methods among people in Jawhar block is 
better than Mokhada block. Reasons for accepting 
vasectomy could be due to concern for wife’s 
health, economic constraints, good motivation from 
the health care provider or good group dynamics.

Gender Equity-Focused, Male-Centered Family 
Planning for Rural India

Based on the data collected in phase I, the CHARM 
(counseling husbands to achieve reproductive 

health and marital equity) intervention programme 
was developed and pilot tested. Two villages which 
were included for formative research were selected 
for the pilot intervention programmes. Interventions 
were provided to 20 couples (10 couples from 
each village). Cluster randomization was done and 
baseline survey has been initiated. 

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 
multigenetic disorder. The present study aims 
to investigate the role of gene variants of the 
insulin receptor (INSR), peroxisome proliferator 
activated receptor gamma (PPARγ), ectonucleotide 
pyrophoshate phosphodiesterase 1 (ENPP1) and 
paraoxonase (PON1) in the pathogenesis of PCOS 
and their relationship with associated phenotypes. 
During this year, genotyping of both PPARγ and 
PON1 genes continued. Recruitment of more 
participants and subsequent genotype analysis 
revealed that the frequency of Pro12Ala of exon 
B and 1431C/T SNP of exon 6 in the PPARγ is 
significantly different between control and PCOS. 
In PON1 promoter region a novel variation at 
position -96 has been observed and reported to 
GenBank. Genotyping for variants in respective 
genes for all recruited subjects as well as genotype-
phenotype correlation is ongoing.

Molecular signature of human follicular fluid in 
PCOS by proteomics approach

Polycystic ovary syndrome (PCOS), a major 
cause of anovulatory infertility, is characterized 
by arrested follicular growth at the preantral 
stage. Altered protein expression in the follicular 
fluid (FF) surrounding the ovum may reflect the 
molecular defects in the process of folliculogenesis 
in these women. In an attempt to understand the 
ovarian pathophysiology in PCOS, FF protein 
repertoire from women with PCOS and healthy 
women was compared by quantitative proteomic 
approach (iTRAQ) followed by LC-MS/MS. 
Analysis showed dysregulation of several 
extra cellular matrix (ECM) proteins which are 
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important dynamic factors in folliculogenesis as 
they influence cell communication, proliferation, 
cell shape, cell survival and steroidogenesis. The 
alpha 2 type IV collagen (COL4A2), secreted 
protein acidic and rich in cysteine (SPARC) and 
laminin alpha 2 (CLAMA2) are down regulated 
in PCOS. Proteins involved in the formation of 
cumulus oocyte complex also showed differential 
regulation. Alteration in the expression of ECM 
proteins in PCOS can affect the oocyte maturation 
and ovulation. The validation of these proteins is 
ongoing.

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

A cross sectional study using multistage systematic 
random sampling design to estimate the community 
based prevalence of PCOS among unmarried 
adolescents and young girls aged 15-24 yrs has 
been initiated. This study will create a database of 
this disorder among urban Indian adolescents and 
young girls aged 15-24 years, as no such database 
exists. PCOS prevalence was estimated to be 12.2% 
as per Rotterdam criteria and 5% as per Androgen 
Excess Society criteria.

Genetic Study of non-Classical Congenital 
adrenal hyperplasia as a Cause of female 
infertility 

The most common presenting symptoms of non 
classical Congenital Adrenal Hyperplasia are 
premature pubarche in children and severe cystic 
acne, hirsutism, oligomenorrhea and infertility 
in young women. A study has been undertaken 
to develop an accurate tool for diagnosis of non 
classical CAH based on mutation analysis of the 
gene encoding 21- hydroxylase enzyme, deficiency 
of which is known to cause the syndrome. Results 
so far revealed a number of intronic and exonic 
variations in the 21- hydroxylase gene within the 
study group (Fig.3), which however, were found to 
have no significant effect on activity of the enzyme. 
Significant finding of the study is a cluster of 11 
heterozygous variations within promoter region of 
the 21-hydroxylase gene, frequency of which was 
significantly higher in the study subjects compared 
to controls. Functional analysis of this variation 
and its validation for detecting non classical CAH 
is in progress.

Fig. 3. A silent C>T mutation in Exon 9 of 21- hydroxylase  
gene

Antigens Involved in Ovarian Autoimmunity

The human ovary is the target of an autoimmune 
attack in various circumstances including several 
organ specific or systemic autoimmune diseases. 
Clinically the ensuing ovarian dysfunction often 
results in premature ovarian failure/primary 
ovarian insufficiency. Using sera of women with 
autoimmune ovarian diseases, 3 autoimmune targets 
namely Alpha Actinin 4, Heat shock 70 protein 
5 and Actin B were identified. Using “in silico” 
approach dominant antigenic peptides of these 
targets were identified. Functional significance of 
these peptides was studied by active immunization 
of female mice. The data clearly suggest that the 
dominant antigenic epitopes of the three proteins 
play critical role in fertility and could possibly be 
key autoimmune targets. 

Proteomics based Studies to Identify the Proteins 
in the Endometrial Secretomes of Humans and 
rats 

Protein repertoires of human uterine fluid samples 
collected on day 2 and day 6 post-ovulation were 
determined using proteomics based investigations 
(ITRAQ). These investigations revealed the 
identity of some proteins which showed differential 
abundance in uterine fluid during the receptive 
phase. Rat uterine fluid samples collected in 
different phases of the estrous cycle were also 
analyzed by two dimensional polyacrylamide gel 
electrophoresis (2D-PAGE) and MALDI-TOF-
TOF. These investigations revealed differential 
abundance of several proteins such as alpha 
antitrypsin precursor, cytoplasmic actin fragment, 
Rho-GDI, HMG (High Mobility Group Protein). 
Studies are underway to determine the functional 
significance of some of these proteins.
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Development of a Non-human Primate Model for 
Endometrial Hyperplasia 

The study has been undertaken to explore the 
possibility whether exogenous administration 
of estrogen in ovariectomized marmosets leads 
to development of endometrial hyperplasia. 
Six normally cycling marmoset monkeys were 
ovariectomized and three were subcutaneously 
administered with 5.0 mg estrogen pellet. Ultrasound 
analysis of uterus after nine months showed the 
enlargement of uterus in estrogen treated animals. 
Histological examination also revealed proliferative 
changes in the endometrium. 

Investigations on Various Roles of 
Immunoregulatory Collectins (SP-A, SP-D and 
MBL) in Female and Male Reproductive Tract 

Surfactant protein D (SP-D) was detected in the 
glandular as well as luminal epithelium in the 
murine uterus. A significant increase of SP-D 
transcripts in the estrogen treated ovariectomized 
mice was confirmed by western blot and IHC, 
suggesting that SP-D may have an important 
role in the endometrial biology. Significant 
upregulation in the level of Mannan binding lectin 
(MBL) transcript was observed in the placental 
tissues isolated from women undergoing recurrent 
spontaneous abortion, compared with the placental 
tissues isolated from women undergoing medical 
termination of pregnancy. Significant up regulation 
in the transcripts and protein levels of SP-D and 
down regulation in surfactant protein A (SP-A) 

were observed in the placental tissues of women 
undergoing spontaneous labor at term compared 
with the placental tissues from women undergoing 
caesarean section at term. Significant up regulation 
of the SP-A, SP-D and MBL transcripts was 
observed on 13.5 dpc in the placental tissues of 
murine model of resorption. These results suggest 
an important role of the three collectins in the 
recurrent spontaneous abortion and parturition. 

Breaching the immune privilege of testes is 
associated with the male infertility. Collectins 
are present in the human testes and may play an 
important role in regulating the immune response. 
The study showed that MBL-A and SP-D transcripts 
were not detectable in the 9 and 15 day testes, and 
were detected in the 30, 45, 60 and 90 day old 
testes (after onset of puberty). This observation 
suggests that the expression of MBL-A and SP-D 
in the testes could be hormonally regulated. 
Immunohistochemical staining confirmed the 
expression of SP-D in the interstitial spaces and 
in the Sertoli cells and developing germ cells of 
the seminiferous epithelium of post-pubertal mice 
testis (Fig. 4). 

Investigating the Role of Immune Cells 
and Mesenchymal Stem Cells (MSC) in the 
Pathogenesis of Endometriosis 

The objectives of the study are to a) characterize 
the immune cell infiltration and immune milieu in 
the endometriotic lesion in comparison with normal 
human endometrium b) isolate and characterize 

Fig. 4. Immunohistochemical analysis of the expression of SP-D in the murine uterus in various phases of the estrus cycle. A. Proestrus; 
B. Estrus; C. Diestrus
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MSC from biopsy specimens of normal human 
endometrium and endometriotic tissue c) evaluate 
the therapeutic effect of sflt-1 gene transfected 
MSC in the nude mouse endometriosis model. The 
endometriotic lesions (n=7) showed upregulated 
expression of the angiogenesis markers such as 
VEGFa, MMP9, FLK1 and the cytokine markers 
such as IL10, TGF β and TNF α. The mesenchymal 
stem cells isolated from the endometriotic (n=7) and 
endometrial (n=8) biopsies showed expression of 
CD44, CD90, and PDGFRb (markers of stemness) 
(Fig. 5). A SCID mouse model of endometriosis 
has been created that showed the presence of 
endometriotic lesions on the urinary bladder and 
liver after three weeks.

Fig. 5. Characterisation of human endometrial MSCs for 
expression of CD44, CD90, and PDGFRb by confocal microscopy. 
Panel on top left are unstained control MSCs. The rest of the three 
panels show presence of CD44, CD90 and PDGFRb positive 
MSCs (green fluorescence).

Role of Homeobox Gene HOXA10 in Endometrial 
Decidualization 

The aim of this study is to decipher functions of 
HOXA10 in the adult primate endometrium by 
studying the decidual cell transcriptome regulated 
by HOXA10. Investigations carried out to 
understand the role of HOXA10 in endometrial 
decidualization revealed differential regulation of 
several pathways. Further studies highlighted that 
HOXA10 regulates trophoblast invasion via the 
stat signaling pathway. Currently studies are being 
carried out to investigate the role of HOXA10 in 
immunomodulation.

Elucidation of the Role of RAGE (Receptor 
for Advanced Glycation End Product) in 
Endometrial Functions

RAGE expression was found to be higher in the 
proestrous phase as compared to diestrous, estrous 
and metestrous phases of the cycle. In vitro 
studies further indicated that RAGE expression in 
endometrial epithelial cells is significantly increased 
by estrogen treatment. Thus the expression of 
RAGE appears to be estrogen dependent.

Proteomic Approach for the Assessment 
of Pathophysiology and Progression of 
Endometriosis 

Using the 2D proteomics approach, specific 
endometrial antigens namely Tropomyosin 3 
(TMP3), Stomatin like protein 2 (SLP2) and 
Tropomodulin 3 (TMOD3) have been identified. 
Subsequently, the dominant epitopes of these 
proteins were identified and further validation 
was carried out in an independent cohort of 
endometriosis patients (n=50) and controls (n=27) 
using ELISA. The sensitivity, specificity and 
diagnostic accuracy of the ELISA based on the 
epitopes of TPM3, SLP2 and TMOD3 was found 
superior to CA 125 and other reported immune 
markers in diagnosis of early as well as advanced 
stages of endometriosis. Therefore TMP3, SLP2 
and TMOD3 could be potential biomarkers for the 
detection of minimal–mild endometriosis.

malE infErtility 

Spermatogenesis in Infertile Mice Transplanted 
with Stem Spermatogonial Cells (SSCs) Obtained 
from Kit Mutant Mice 

During the year studies were conducted to 
determine whether KIT mutants contain SSCs that 
are able to self-renew and proliferate in a manner 
similar to wild-type SSCs. Mutation sites of c-kit in 
C57BL/6J-kit<w-v>/J and WB/ReJ kit <w>/J mice 
were amplified and obtained expected PCR products 
of 493 bp and 496 bp respectively and confirmed 
the mutations in both the heterozygous (kitW/+ 
and kitW-v/+) strains. These mice were bred to get 
kitW/W-v mutant mice. SSCs were isolated from 
the testis of infertile kitW/W-v mice. The ability 
of these SSCs to re-establish spermatogenesis 
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in recipient infertile mice was tested using germ 
cell transplantation (GCT) approach. The results 
revealed that transplanted SSCs were differentiated 
and sperm production was observed. 

Design of PGK-2 Transgene Construct and 
Development of PGK-2 Infertile Mice 

To understand stage specific defects in the process 
of spermatogenesis in mice, PGK-2 (spermatocyte 
specific) transgene construct was designed. PGK-2 
gene specific promoter and gene were cloned in 
TOPO TA vector. The PGK-2 promoter, PGK-2 
gene and Ds-Red reporter gene were successfully 
cloned in the pTimer1 expression vector and 
prepared PGK2P-PGK2G/Ds-Red construct. For 
accurate frame reading of the fusion transgene, 
site-directed mutagenesis was employed. A single 
nucleotide was introduced into the cassette of 
PGK-2 gene frame using the primers containing 
the desired mutation at the desired point. The final 
construct with all the elements in the required order 
was confirmed by DNA sequencing. The in vitro 
expression efficiency of the construct was evaluated 
using mouse spermatocyte cell line (GC-2spd) and 
good expression was observed. The construct will 
be used for in vivo GCT studies. 

Role of Oct-4 in Development and Differentiation 
of SSCs in vitro 

Earlier studies had revealed the role of Oct-4 in 
the development and differentiation of SSCs. 
Interactions of OCT4 with GDNF in mouse primary 
SSC after blocking OCT4 expression by OCT4 
shRNA and its effect on cell fate using real time 
PCR were observed. IIF and Western blot analysis 
revealed that OCT4 protein was detected in SSCs and 
knock down to undetectable level after transfection 
with OCT4 shRNA. SSCs functions are affected by 
GDNF signalling through OCT4 receptor. 

Understanding Sperm Motility

In the quest to understand sperm motility, 
attention has been focussed towards investigating 
proteins and exploring the significance of 
their post translational modifications such as 
phosphorylation and acetylation which are key 
to this process. Phosphoproteins deregulated 
in asthenozoospermatozoa reveal pathways  

important for sperm motility. Deregulatation 
of phosphorylated GRP78, total as well as 
phosphorylated GAPDHS and alpha tubulin isoforms 
TUBA4A and TUBA3C in asthenozoospermatozoa 
was observed. There observations suggest that the 
signature molecules could be used for diagnosis 
of asthenozoospermia and improve treatment 
efficacy. Studies investigating the role of tubulin 
acetylation/ deacetylation in sperm motility are 
ongoing. 

Study on Cystic Fibrosis Transmembrane 
Conductance Regulator (CFTR) Gene Screening 
and its Association with Congenital Bilateral 
Absence of Vas Deferens (CBAVD)

So far, nineteen males with CBAVD, their female 
partners and thirteen proven fertile males as controls 
were recruited. 16 males with CBAVD were 
screened for known as well as novel mutations (if 
any) and one novel variant identified so far.

Genomic Imprinting in Male Germ Line and its 
Role in Embryo Development: Characterization 
of Placental Defects in Embryos Sired by 
Tamoxifen Treated Male Rats 

Treatment of adult male rats with tamoxifen, a 
selective estrogen receptor modulator (SERM) 
increases post-implantation embryo loss due to 
placental dysfunction and aberrant expression of a 
number of imprinted genes in resorbing embryos. 
The present study was carried out to characterize 
the placental defects in these embryos. The study 
augments the understanding of the involvement of 
paternal genome in embryo-placental disorders and 
since tamoxifen is a SERM, it shed some light on 
the role of estrogen in imprint acquisition in the 
male germ line and the mechanism through which 
environmental estrogens may affect male fertility.

dEvElopmEnt of gUidElinEs on 
prEvEntion and managEmEnt 
of infErtility in thE primary 
hEalth CarE systEm
A multi center project has been initiated with an 
aim to develop guidelines for prevention and 
management of infertility for the purpose of 
incorporating in the RCH-2/3 under NRHM in 
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India between four WHO Collaborating Centers 
(CCs) viz. All India Institute of Medical Sciences 
(New Delhi), Postgraduate Institute of Medical 
Education and Research (Chandigarh), Mahatma 
Gandhi Institute of Medical Sciences (Sewagram), 
and The National Institute for Research in 
Reproductive Health, Mumbai. These guidelines 
are now to be taken to the next step – they are 
to be disseminated to stakeholders, including the 
Ministry of Health and Family Welfare, Govt. 
of India for endorsement, as these have a strong 
potential to be adapted as national guidelines, with 
special relevance to the NRHM, through which 
these guidelines will be implemented.

rti/ sti/hiv/ miCrobiCidEs

Development and Pre-clinical Evaluation of 
Microbicides for the Prevention of Sexually 
Transmitted Infections (STIs) Including 
hiv 

Effect of SsALF24 on Vaginal Cells

Studies were conducted during the reporting 
period to determine i) whether SsALF24 had any 
adverse effect on human vaginal epithelial cell 
monolayer (hVECM) integrity ie, tight junction 
(TJ) formation and permeability in vitro and ii) 
whether SsALF24 attenuate pathogen -induced 
vaginal hVECM integrity and permeability. 
Human vaginal epithelial cells (Ect1/E6E7) were 
grown on porous culture inserts to confluence in 
the apical chamber of the dual-chamber system in 
the presence of SsALF24 or scrambled peptide. 
On day 8th, hVECM integrity was monitored by 
Trans-epithelial electrical resistance (TER) using 
Milli-cell ERS-multi Ohm meter. Changes in TER 
were also ascertained by determining the leakage 
of FluoSpheres® across hVECM. The results 
revealed that treatment of SsALF24 did not affect 
vaginal cell viability, proliferation, monolayer 
integrity and permeability. However, when the 
monolayer were incubated with LPS (Gram –ve 
bacterial membrane protein), it produced a dose-
dependent increase in the disruption of hVECM 
integrity and permeability. Immunofluorescence 
and Q-PCR results demonstrated that the expression 
of zonula occlidin-1 (ZO-1) and claudin-1(CD-1), 
the TJ marker protein expression was increased 

due to monolayer disruption by LPS. In contrast, 
SsALF24-LPS neutralization complex reversed 
this effect, suggesting anti-inflammatory potential 
of SsALF24.

Identify Human Homologue of RVFHbαP

Immunofluorescence and Q-PCR studies revealed 
that RVFHbαP is expressed by human cervico-
vaginal epithelial cells (End1, Ect1 and Vk2) as 
well as vaginal tissue. 

Antimicrobial Peptides and Vaginal Mucosal 
Immunology

It was observed that several genes of the 
extracellular regulated kinase (ERK) pathway were 
differentially regulated in ligand induced cells. 
Notably, in RIG-I ligand-induced cells, the level 
of dual specificity phosphatase-4 (DUSP4), IL-6, 
IFN-β were significantly elevated than in cells 
treated with CpG-ODN, attributing deregulation 
of ERK pathway. Conversely, in cells treated with 
CpG-ODN, the mRNA levels of Blimp-1 was up-
regulated as compared to cells treated with poly 
(I: C) LMW-Lyovec. In subsequent studies, it was 
observed that repeated stimulation with CpG-ODN 
resulted in tolerance to subsequent stimulations. 
Same was not the case in poly (I: C) LMW-Lyovec 
induced cells. 

Approaches to Prevent Biofilm Formation by 
Gardnerella vaginalis

Studies have been initiated to characterize in vitro 
biofilm formation by G. vaginalis. The feasibility of 
developing peptide based interventions to prevent 
recurrent BV through targeted biofilm control is 
being explored. Studies conducted so far revealed 
that treatment of G. vaginalis biofilm using a known 
antimicrobial peptide, Nisin at concentrations 
ranging from 10 µg to 1000 µg for 24 hrs has no 
effect on biofilm formation. Sequence analysis of 
the G. vaginalis biofilm associated protein (BAP) 
revealed the presence of a number of repeat regions 
likely to be involved in biofilm formation. Based on 
the analysis, a peptide having a high affinity for the 
repeat regions of BAP in silico has been designed. 
The same will be tested for its ability to prevent 
biofilm formation in vitro. 
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Investigations on Role of SP-D (a C-type 
collagenous lectin) in Vaginal Innate Immunity 
and its Potential as a Vaginal Microbicide 

In earlier studies, a recombinant form of human 
surfactant protein D (rhSP-D) showed binding 
to gp120 of HIV-1, inhibited HIV-1 replication 
in human monocyte derived macrophages and 
significantly down regulated expression of various 
HIV-1 co-receptors on PBMCs. An aqueous gel 
formulation comprising recombinant human 
surfactant protein D (rhSP-D) was prepared 
and evaluated for its anti-HIV activity and its 
effect on vaginal lactobacilli. The formulation, 
comprising rhSP-D, significantly reduced the 
number of viral infected CD4+TZM-bl reporter 
cells with four different clinical isolates of HIV-1. 
The formulation showed no adverse effect on the 
viability or lactic acid and peroxide production of 
four clinical isolates of vaginal lactobacilli from 
Indian women (Talwar Research Foundation). The 
formulation shall be evaluated in vivo in the rabbit 
vaginal irritation (RVI) model approved by FDA 
for vaginal safety. 

Association of Host Immunogenetic Factors 
with HIV Transmission 

The objectives of the study are to i) evaluate the 
association of HLA and cytokine gene polymorphism 
in HIV transmission and (ii) evaluate the association 
of HLA and cytokine gene polymorphism with 
HIV viral load and serum cytokine profile in HIV 
transmission. Results also suggest an association of 
specific HLA alleles and cytokine gene SNPs with 
viral load. A comparative analysis of cytokine gene 
polymorphisms with cytokine profile is in progress. 
Enrolment of required number of spouse and follow 
up of negative spouse is ongoing to confirm these 
findings. 

CD4 Independent Binding of HIV to Human 
Mannose Receptor (hMR) on Sperm and Vaginal 
Epithelial Cells and its Association with Sexual 
Transmission of HIV 

The entry inhibitor for hMR and CD4 receptors has 
been formulated and showed prevention of HIV 
entry into vaginal epithelial cells, in-vitro. The 
formulation will be tested using rhesus monkey 
model at NIN, Hyderabad.

Characterization of HIV Variants in Peripheral 
Blood Mononuclear Cells (PBMCs) and 
Urogenital Cells

The HIV variants in PBMCs and urogenital cells may 
influence the sexual transmission and pathogenesis 
of HIV as well as response to antiretroviral drug 
therapy (ART). Studies are being carried out to 
characterize the HIV variants in PBMCs and 
urogenital cells by full length sequencing and to 
identify the drug resistant mutations and their 
association with ART and sexual transmission of 
HIV.

stUdy of prEvalEnCE of hiv in 
UnREGISTERED HOSPITAL DELIVERIES: 
rEtrospECtivE analysis in 
maharashtra
Specific objectives of the present study are to 
study the prevalence of unregistered deliveries in 
public /government hospitals in Mumbai and the 
prevalence of HIV in unregistered deliveries.A 
study of 1728 unregistered hospital deliveries 
from selected hospitals in Maharashtra shows that 
the prevalence of HIV is 0.4 percent. According 
to MSACS report for the second quarter (April to 
June 2011) prevalence of HIV in ANC mothers is 
0.2 percent. The prevalence of HIV in unregistered 
hospital deliveries was found to be higher than the 
prevalence of HIV in ANC mothers.

Raising HIV Awareness among non-infected 
Indian Wives (RHAnI): HIV Risk Reduction 
for at Risk Wives in India

The objective of the RHANI Wives study is to 
develop and test the feasibility and acceptability 
of a multi-session primary HIV prevention 
programme for at risk wives in India. Participants 
were assessed through surveys on socio-economic 
and demographic and behavioural risks, as well as 
STI testing, at baseline and 4.5 months following 
baseline. Women (N=220) were aged between 
18-40 years, who reported experience of spousal 
violence ever or husband’s drunken behaviour in 
the past 30 days, these factors being linked to the 
increased likelihood of HIV among men. Analysis 
revealed RHANI wives as a promising HIV 
intervention that can be used to significantly reduce 
HIV risk among women.
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mEnopaUsE and ostEoporosis

Development of ELISA for Biomarkers of 
Osteoporosis

Indirect ELISA developed for osteocalcin, a marker 
of bone formation, was validated for specificity, 
sensitivity and accuracy. In order to develop kit 
for osteocalcin (OSC), a peptide corresponding to 
the immuno-dominant region of OSC was coupled 
to KLH and administered to rabbits for raising 
antisera. The development of sandwich ELISA by 
employing antisera against protein OSC and OSC 
peptide is in progress. 

Comparative Proteomics of Proteins in 
Monocytes from Pre and Postmenopausal Women 
with Varying Bone Densities: Identification of 
Proteins Relevant to Osteoclast Formation 

The study aimed to identify differentially expressed 
proteins in MO from pre and postmenopausal 
women with varying bone mineral density 
(BMD). The outcome of the work may shed 
light on the expression of proteins crucial to 
osteoclastogenesis and ameliorate diagnostic and 
therapeutic approaches for osteoporosis. Hundred 
postmenopausal women participants enrolled were 
grouped into women with low BMD (less than 10th 
centile of BMD value) and high BMD (more than 
90th centile of BMD values). Two dimension SDS-
PAGE with silver staining and DIGE techniques 
were employed to identify differentially expressed 
proteins as a part of the initial work. 

Study of Estrogen Regulated Proteins in the 
Secretome during Osteoblast and Osteoclast 
Cell Differentiation

The project aims to study the secretome profiles 
during OCs and OBs differentiation and identify 
estrogen-regulated proteins. This may aid in 
understanding the role of estrogen in bone 
remodeling at secretome level and may pave path 
for identifying newer protein biomarkers and 
exploring novel drug targets for management of 
postmenopausal osteoporosis. During the year, 
methods were standardized for OC differentiation 
and study their secretome. The commercially 
available cryopreserved human monocytes were 
cultured in minimal essential medium supplemented 

with appropriate factors and were differentiated 
into osteoclasts. 

matErnal and Child hEalth

Task Force on Community Based Kangaroo 
Mother Care for Low Birth Weight Babies - A 
Pilot study

The study was conducted in two tribal dominated 
primary health centers in Karjat block of Raigad 
district, Maharashtra. The objectives were to study 
the acceptability and compliance of Kangaroo 
Mother Care (KMC) method by the mother & 
family. Thirty-one LBW babies (between 1500 to 
2000 grams) were enrolled in the study and follow 
up visits at household level were done for 2 months. 
In depth interviews were conducted among 15 
mothers providing KMC to enrolled babies. The 
identified barriers were: hot and humid climate, 
lack of support from family and lack of privacy and 
unable to do household work. Data analysis is in 
progress.

Socio-behavioural Aspects of Smokeless Tobacco 
with Implications on Reproductive Health of 
Low Income Married Women in Mumbai Slum 
Communities

The study explores patterns of smokeless tobacco 
use among low income Indian women in Mumbai, 
beliefs about use, restrictions on use and difficulties  
in quitting or reducing use both during pregnancy 
and reproductive years. During the year 2011-2012, 
in-depth interviews were completed and survey 
was initiated. Results from 42 interviews reveal 
that nearly half of them were polytobacco users. 
Many users say they are habituated to use, and very 
few women recognize the need to quit. 

adolEsCEnt hEalth sErviCEs

Strengthening the Adolescent Friendly Health 
Services (AFSH) as per the national Standards 
of Adolescent Reproductive and Sexual Health 
(ARSH) Implementation Guide in Karjat Block 
of Raigad District 

The study was a continuation of extending support 
as a mentor and facilitator to the established 
ARSH clinics in Karjat block to facilitate demand 
generation and provision of quality ARSH services. 
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Two hundred and fifty peer volunteers were trained 
during the reporting year. The weak indicators 
focusing on community sensitization and demand 
generation identified by quality assessment survey 
conducted in the previous year were discussed 
with the health providers and strategies to improve 
them were worked out. Accordingly a number 
of community based advocacy activities were 
undertaken and adolescents were sensitized through 
schools and colleges. Job aids training for 19 ARSH 
providers (MOs, & ANMs) was organized and 
uniform management practices were reinforced. The 
attendance of adolescents to the centers increased 
from 2222 in the last year to 6746 during the current 
year. The progress and achievement of the project 
has been found satisfactory and its continuation for 
the next one year was recommended. Government 
of Maharashtra has projected the involvement of 
NIRRH as a monitoring and mentoring agency in 
their Programme Implementation Plan for taking 
this programme forward.

rEprodUCtivE CanCErs

Hormonal Regulation of Human Telomerase 
and its Possible Implications in the Pathogenesis 
of Prostate Cancer

In the reporting year, ZEB2 or SIP1, known to act 
as a telomerase repressor was demonstrated to be 
regulated by androgen. In PC3 prostate cancer cell 
line, which lacks AR, ZEB2 expression was lesser  
compared to that in AR positive LNCaP prostate 
cancer cell line. Transcriptomics studies had shown 
increased expression of early growth response 
1 (EGR1), a known regulator of telomerase in 
AR silenced prostate cancer cell line. Real time 
PCR analysis confirmed the expression pattern of 
EGR1.

Identification and Characterization of 
Membrane Bound Estrogen Binding Proteins in 
Prostate Cancer Cell Lines 

Studies were initiated to investigate whether 
estrogen binding proteins exist on the surface 
of prostate cancer cell lines. It is anticipated that 
elucidation of the role of cell surface estrogen 
binding proteins will help in the development of 
estrogen based therapies for prostate cancer.

Differential Expression of Host Immunogenetic 
Factors in Development of Cervical Cancer in 
Indian Women with Human Papillomavirus 
(HPV) Infection.

The objectives of the study are to investigate the 
polymorphism of HLA and cytokine genes in the 
pathogenesis of cervical cancer in Indian women 
with HPV infection. HPV type 16 was the most 
prevalent (23.1%) HPV type in cervical cancer 
cases. Interim analysis of human leucocytes antigen 
(HLA) revealed significant association of specific 
HLA allele as well as haplotype with cervical 
cancer. This needs to be confirmed at the end of 
enrollment of required number of participants. 

Enhancing Knowledge and Promoting Health 
Seeking Behaviour of Couples on STIs and 
Cervical Cancer in Urban Slums

The main objective of the project is to assess the 
knowledge, attitude, behaviour and practices about 
STIs and cervical cancer among eligible couples 
and plan appropriate intervention and impact 
evaluation. Qualitative and quantitative information 
was gathered and intervention was initiated based 
on these findings. Of the total 1020 husbands and 
1020 wives, only 76 (7.5%) husbands and 275 
(27.0%) wives were aware of cervical cancer. 
Awareness about cervical cancer was very poor 
among husbands as compared to wives. As a part 
of intervention programme; forty three educational 
programmes were conducted. During the year 12 
PAP smear camps were organized in which 402 
women underwent PAP smear test. 

strUCtUral biology and 
bioinformatiCs

Delineation of the Role of the Extra-cellular 
Loops of Follicle Stimulating Hormone Receptor 
in Ligand Mediated Signaling

Role of extracellular loops of FSH receptor in 
FSH binding and signaling was investigated by 
employing site-directed mutagenesis approach. 
Results indicate that the FSH receptor specific 
residues in the extracellular loop 2 are crucial for 
intracellular trafficking of activated receptor and 
for cAMP mediated signaling. Interestingly the 
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predicted structure of FSHR with mutations in 
extra cellular loops showed considerable alteration 
in the loop confirmation as compared to wild type 
FSHR.

Molecular Dissection of PSP94 and CRISP3 
Interaction 

In order to characterize the key amino acids involved 
in PSP94-CRISP3 interaction, 8 mutant constructs 
for PSP94 and 10 mutant constructs for CRISP-3 
were generated. The data provided evidence for 
the involvement of terminal beta strands 1 and 8 
of PSP94 in the PSP94-CRISP3 interaction as 
previously predicted from the crystal structure. 
Data further indicate involvement of the ‘Hinge’ 
region of CRISP-3 protein in the PSP94-CRISP3 
interaction.

stEm CEll biology

Directed Differentiation of Human Embryonic 
Stem Cells

The two in-house derived human ES cell lines 
(KIND1 and KIND2) were differentiated into 
pancreatic and tripotent cardiovascular progenitors 
by using directed differentiation protocols. The 
feeder free KIND 1 cells gradually transitioned in 
culture from definitive endoderm, primitive fore-gut 
to pancreatic lineage and this was monitored at both 
transcript and protein level. Similarly the tripotent 
cardiovascular progenitors were differentiated from 
KIND2. These tripotent progenitors are known to 
have potential to regenerate cardiomyocytes, blood 
vessels and also skeletal muscles and thus can be 
used in cell therapeutics to regenerate the infarcted 
heart.

Establish Methods for Cryopreservation of 
Human Testicular Tissue 

These procedures had to be established to offer 
options for preserving fertility to cancer patients, 
prior to initiating cancer treatment. Results 
suggest that the choice of cryoprotectant for 
cryopreservation of testicular tissue will vary 
depending on the desired cell types such as sperm 
for IVF or germ cells for fertility restoration in 
future.

Very Small ES-like Stem Cells (VSELs) in Cord 
Blood, Umbilical Cord and Bone Marrow and in 
Mammalian Gonads 

VSELs with pluripotent characteristics (thus 
suggestive of maximum regenerative potential) 
are invariably discarded during processing of cord 
blood and bone marrow samples. VSELs have 
also been immunolocalized in the umbilical cord 
Wharton’s jelly region. The reported ‘plasticity’ 
and ‘transdifferentiation’ ability of bone marrow 
stem cells (HSC and MSC) could be attributed to 
the presence of pluripotent VSELs. These cells are 
possibly the precursors to both HSCs and MSCs. 
They may be superior to embryonic stem cells for 
regenerative medicine, since they can be isolated 
from an autologus source and hence may not 
form teratoma due to their epigenetic differences 
compared to ES cells. 

Study has provided a novel cellular basis to infertility 
induced by oncotherapy. These resistant VSELs in 
busulphan treated mice are currently being targeted 
to restore fertility. Presence of stem cells activity 
in the ovary also supports postnatal oogenesis and 
follicular assembly. These observations challenge 
the existing six decade old concept that a female is 
born with fixed number of eggs.

national Center for Preclinical Reproductive 
and Genetic Toxicology

During the reporting year the Center 
provided services to Solumics Ltd., Mumbai; 
Dhootpapeshwar Ltd., Panvel; Zydus Research 
Center, Ahmedabad and academic institutions 
such as Institute of Chemical Technology, Indian 
Institute of Technology and Bombay Veterinary 
College, Mumbai. These studies were performed 
mainly on a collaborative basis. The Center 
also carried out extensive studies in the area of 
endocrine disruptors namely Bisphenol-A (BPA). 
The detection of BPA in human biological fluids 
especially amniotic fluid and cord blood has 
indicated its capability to transverse placental 
barrier, which has drawn attention to investigate 
its effect during critical window of development. 
Being estrogenic in nature a lot of concern has 
been expressed worldwide for its adverse effects. 
Center has initiated studies using various animal 
models to understand the cellular and molecular 
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effects of BPA on male reproduction as well as 
decipher the mechanism of action. 

Effect of neonatal Exposure of Male Rats to 
Bisphenol-A on Differential Gene Expression in 
Adult Testis 

Earlier work has demonstrated that neonatal 
exposure of male rats to Bisphenol-A (BPA) led 
to the impairment of hypothalamus–pituitary-testis 
axis affecting fertility during adulthood. Further, 
it was also observed that such treatment led to the 
perturbation of steroid receptors expression and 
their co activators in the testis of rats. During the 
current year, studies were conducted to determine 
the differential gene expression profile in the testis 
of adult rats exposed neonatally i.e. on postnatal day 
1-5 (PND 1-5) to BPA(2.4 µg/kg bw in sesame oil). 
Analysis revealed that 79 genes were up regulated 
(ratio >1.8) and 56 genes were down regulated 
(ratio < 0.55). These were involved in various 
pathways such as spermatogenesis, spermiogenesis 
and cytoskeletal junctional pathways, apoptosis 
(Fig. 6).

Fig. 6. Effect of BPA on global gene expression profile in testis. 
Classification of differentially expressed genes based on gene 
functions.

Results suggest that neonatal exposure to BPA 
has potential to cause adverse effects on male 
reproductive functions which was concurrent with 
alterations observed in the expression of genes 
involved in apoptosis during development. 

sExUal and rEprodUCtivE hEalth 
– HIV LInKAGES

Sexual Behaviour and Contraceptive Use among 
HIV Positive People

The exploratory study has been conducted across 
three states in India namely Maharashtra, Assam 
and Mizoram. The objective is to study the sexual 

behaviour and contraceptive use among people 
living with HIV/ AIDS residing in states with 
different modes of HIV transmission. Findings 
reveal that overall knowledge of condoms among 
married individuals was 93% in comparison to other 
contraceptives. Consistent condom use increased 
after knowing their HIV status from 34.7 to 80.9%. 
Unmet need for contraception was high (14.3%) 
and about 4% of them reported having undergone 
abortions post HIV. They revealed that counseling 
has great emphasis on use of condoms and safe 
sex practices. Very little focus exists on family 
planning or pregnancy planning. Training of health 
care providers dealing with HIV lacks important 
topics like dealing with sex and sexuality and 
communication skills on these sensitive topics.

The study recommends that there must be 
programmatic convergence between HIV and 
family planning services and pilot interventions to 
test what strategy works best must be undertaken 
to address the unmet need for contraception 
among this population. Based on these findings an 
operations research project has been initiated to 
strengthen the linkages between ICTC/PPTCT and 
family planning services.

Strengthening Linkages between HIV (ICTC/
PPTCT) and Family Planning Services for 
Prevention of Unwanted Pregnancies Among 
Women Living with HIV/AIDS 

The operational research study has been initiated 
in two tertiary hospitals of Mumbai to improve 
efficiency and effectiveness of providing linked 
PPTCT /ICTC services and family planning 
services in order to prevent transmission and reduce 
unwanted pregnancies. Using an experimental and 
control study design a strategy for delivery of 
linked HIV (ICTC/PPTCT) and family planning 
services has been operationalized after assessing 
the existing status of linkages between HIV 
(ICTC/PPTCT) and family planning services. The 
intervention includes training and sensitization of 
health care providers, assessing the fertility desires 
and unmet need for contraception, counseling and 
promoting dual method use emphasizing on correct 
and consistent use of condoms, providing referral 
slip to family planning services and accompanied 
referral to family planning center and maintaining 
MIS at both the centers. The impact of interventions 
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will be compared at the end of two years of the 
implementation of the strategy with the control 
group, by using well-identified indicators.

gEnEtiC rEsEarCh CEntrE

Registration of ICMR Genetic Research Center 
as an independent Center under Pre conception 
and Pre natal Diagnostic Techniques (Prohibition 
of Sex selection) Act (PCPnDT act) 

ICMR Genetic Research Center (GRC), Mumbai 
has been registered with the Government of 
Maharashtra as an independent prenatal diagnostic 
center (MOH/FS/53/PNDT/2011) (validity date 
2011 to 2016). Biochemical prenatal diagnosis 
tests were provided for lysosomal storage diseases 
viz. metachromatic leukodystrophy, Niemann Pick 
disease type A and type B, GM1 gangliosidosis, 
Tay Sachs disease, and Sandhoff disease. Twelve 
families availed prenatal diagnosis in their ongoing 
pregnancies (since November 2011). These include 
Tay Sachs disease (4 cases), Robinow syndrome 
(1 case), spinal muscular atrophy (1 case), Hunter 
disease (1 case), osteopetrosis (1 case), progeria (1 
case), infantile hyalinosis (1 case), Rett syndrome 
(1 case), HMG CoA lyase deficiency (1 case), 
Niemann Pick disease (1 case). Molecular diagnosis 
was not available for these disorders in India 
previously. Two fetuses were diagnosed as affected 
(one with Tay Sachs disease, one with HMG CoA 
lyase deficiency), the rest were unaffected. 

Antenatal Ultrasound 

The GRC has been registered to perform antenatal 
anomaly scans at the NIRRH ultrasound facility. 

Biochemical Diagnostic Facilities at GRC

The GRC has established biochemical assays 
for the following genetic metabolic diseases 
– GM1 gangliosidosis (beta galactosidase), 
GM2 gangliosidosis (Hexosaminidase A and 
Hexosaminidase B), Niemann Pick disease type 
A and B (sphingomyelinase), meta chromatic 
leukodystrophy (aryl sulphatase A), fucosidosis 
(fucosidase), mannosidosis (mannosidase), 
Wilson disease (serum ceruloplasmin), 
mucopolysaccharidosis (urine spot test), Sly disease 
(beta glucuronidase). 

Telegenetics

Monthly multicentric videoconferencing meets 
are organised at GRC, to discuss interesting 
developments in medical genetics and complex 
genetic case scenarios. The participating centers 
in addition to GRC are AIIMS, New Delhi; Sanjay 
Gandhi PGIMS, Lucknow; Center for DNA 
Fingerprinting and DNA Diagnosis (CDFD), 
Hyderabad; Narayana Hrudayalaya, Bangalore; 
Christian Medical College, Vellore, Sir Gangaram 
Hospital, New Delhi and PGIMER, Chandigarh.

Mutational Analysis of MECP2 and CDKL5 
Gene in Indian Cases of Rett Syndrome 

Rett syndrome (RTT) is an X-linked 
neurodevelopmental disorder, primarily affecting 
females and characterized by developmental 
regression, epilepsy, stereotypical hand movements, 
and motor abnormalities. Its prevalence is about 1 
in 10,000 female births. Rett Syndrome is caused 
by mutations within methyl CpG-binding protein 
2 (MECP2) gene. Seventy individuals with Rett 
syndrome were screened for MECP2 mutations. 
A total of 20 different MECP2 mutations and 
polymorphisms were identified in 28 patients 
(40%). Of the 20 mutations, 7 (35%) frameshift, 
6 (30%) nonsense, 14 (70%) missense mutations 
and one duplication (5%) were identified. The most 
frequent pathogenic changes were: p.Thr158Met 
(10.7%), p.Arg133Cys (7.1%), p.Arg306Cys 
(7.1%) missense and p.Arg168Stop (10.7%), 
p.Arg255Stop (7.1%) nonsense mutations.

Molecular Aberration Studies in Sex Reversed 
Patients with Gonadal Dysgenesis

Two homozygous mutations in the Desert hedgehog 
(DHH) gene in two cases of complete gonadal 
dysgenesis were identified. The mutations found 
in these two patients were a homozygous deletion 
(c.271_273delGAG) that resulted in deletion of 
one amino acid (p.D90del) and a homozygous 
duplication (c.57-60dupAGCC) resulting in 
premature termination and non-functional DHH 
protein. The structure-function implications of 
the p.D90del mutation were predicted using 
computational tools. Structural studies on the 
p.D90del mutant revealed that the mutation could 
seriously perturb the interaction of DHH with its 
binding partners. 
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Human Exome Sequencing as a Tool for 
Mendelian Disease Gene Discovery 

The Center has undertaken a study to map genetic 
basis for Lenz Majewski syndrome a rare syn-
drome leading to increased bone density, mental 
retardation and skin laxity (progeria like), using 
exome sequencing. It is hypothesised to be a single 
gene disorder and exome sequencing would help 
identify this gene which is uniquely expressed in 
three major organs (skin, bone, brain). 

Extramural Research
Surveillance of Female Genital Fistula at 
Tertiary Level.
Demographic and management data on female 
genital fistula is being collected from gynaecology 
and surgery/urology units of 23 tertiary care 
hospitals all over the country. A total of 240 fistula 
cases have been enrolled in the last year with highest 
burden (n=32) being reported from Patna. The 
mean age and mean parity at onset of fistula was 
35.73 + 10.40 years and 3.31 + 1.97 respectively. 
Nearly 70% women with fistula were from rural 
background. The commonest cause of fistula was 
abdominal hysterectomy (50%) while injury during 
childbirth was the causative factor in 37% cases. 
Repair results of 194 cases indicated that surgery 
was successful in 81.4% cases. 

Promotion of Evidence Based Intrapartum and 
Early Postpartum Care

To study the provider practices during labour and 
early postpartum period through on site observation, 
data was collected of 1500 deliveries at different 
levels of the health system in the districts of 
Allahabad, Baroda, Chennai, Cuttack and Jaipur. 
In-depth interviews of 125 providers explored the 
barriers faced in adhering to GOI guidelines for 
skilled attendance at birth. The key findings of the 
study were:

Early identification of high risk factors during •	
antenatal period and appropriate referral should 
be promoted to reduce handling of high risk 
cases by PHCs. 

Maternal temperature, blood pressure, fetal heart •	
sounds and findings of vaginal examination 
though essential were not being recorded. 

Practic•	 es under the category of ‘not 
recommended’ in the GOI guidelines were still 
being followed across all levels of facilities eg. 
routine use of enema, shaving, intramuscular 
oxytocin for augmentation of labour, pre-
lacteal feeds etc. 

Use of appropriate hand hygiene and/or •	
universal precautions during per vaginal 
examination, delivery and handling of newborn 
were not being followed. 

Injudicious use of oxytocics during labour was •	
seen in all facilities. 

Partogram plotting was non-existent in virtually •	
all facilities. 

Adequate facility preparation for birth was not •	
being done in most labour rooms. 

Correct use of active management of labour •	
(AMTSL) was rare across facilities. The 
providers used incorrect dose and route of 
oxytocin or misoprostol and its use within 2 
minutes of birth was rare. Oxytocin for AMTSL 
was given through IV infusion or as IV bolus. 
Non-availability of oxytocin was also seen in 
some facilities. 

Postpartum care and counseling was deficient •	
in most facilities. 

Obsolete techniques for newborn resuscitation •	
were being used in the facilities by all cadres 
of providers. Newborn corners were not found 
in all facilities including one medical college. 
Equipment for resuscitation like Ambu bags, 
airways etc. were dirty and a potential source 
of infection. 

The providers especially in medical colleges •	
were not aware of the GOI guidelines. In many 
facilities a copy of the guidelines was not 
available.

Infrastructure and services available at different 
level of services are shown in Fig 1 & 2.

Postnatal Quality Of Life in Recently Delivered 
Women of Delhi

Quality of life was assessed using the mother 
generated index and depression was evaluated 
using a three-stage cluster randomized sampling 
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survey in Delhi. A total of 1,18,446 houses (60 
colonies, 20 each from the higher, middle and 
lower income groups; 344 to 6759 houses per 
cluster) were visited and 2286 women who have 
delivered within the last six months were identified. 
Results indicated that the mother generated index 
was poorer amongst multi mothers and with 
higher socioeconomic class (Primary index score 
HSEC- 2.6, MSEC- 2.7, LSEC- 2.8), (Secondary 
index score HSEC-4.0, MSEC-4.2, LSEC-4.5) 
and depression was more prevalent and severe 
amongst the higher classes - depression (HSEC- 
25.8% (21.8 – 30.2), MSEC- 20.4 % (13.5 – 29.6), 
LSEC –21.2 % (11.8-35.2); suicidal thoughts 
(HSEC- 8.7% (5.7 -13.2) , MSEC- 7.1 %(2.6-
18.0), LSEC – 3.0% (0.4-18.6). Sleep deprivation, 
adverse impact on social life and difficulty in 
managing increased responsibilities were the most 
commonly reported issues (74.7%, 26.8% and 
20.7% respectively). Weight gain and physical 
problems were given the highest spending points 
(2.97 and 2.91 respectively). 

Role of Long Chain Polyunsaturated Fatty Acids, 
Neurotrophins and Vascular Endothelial Growth 
Factor in Mothers with Pre-eclampsia and their 
Association with Infant Growth

NGF is responsible for neural modeling, learning 
and memory. In an ongoing study 120 women 
with PE and 154 controls were enrolled. Figure 3 
shows higher levels of DHA (*p<0.05) at Day 3 of 
lactation in PE women which continued to remain 
high even at 6 months as compared to control 
group.

Maternal plasma and cord NGF levels were lower 
in PE group compared to normotensive women. 
Levels of NGF remain low in breast milk at d3 of 
lactation (Fig 4). Foetal exposure to unfavorable 
intrauterine conditions which lead to a reduction 
in the levels of NGF may lead to compromise in 
cognitive function in adult life. 

Fig 4. Maternal, cord and breast milk (d3) NGF points during 
lactation levels [**p<0.01; $p<0.1]

Fig 3. Breast milk DHA levels at various time. 

Figs. 1-2. show graphical representation of infrastructure and services available at different levels of facilities. 
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Sexual and Reproductive Rights of Women with 
Positive HIV Status 

A mixed method study was carried out in 7 districts 
of Karnataka, Manipur, Maharashtra and Delhi. 
Survey, and focused group discussions (FGDs) were 
conducted with 799 HIV positive women and semi 
structured interviews with 50 public, private for 
profit and private not for profit health care providers. 
In-depth interviews with sub set of HIV positive 
women (2 FGDs with general positive women 
n=24) ; female sex workers (n=14); female IDUs 
(n=10); female with disability (n=4) and women in 
closed settings such as prison/camps (n=3)) in each 
state were carried out to understand the impact of 
HIV infection on their sexual and reproductive 
health needs in relation to their specific situation 
related to sex work, IDU behaviour, disability and 
confined settings. 

The survey respondents indicated that overall 
perceptions and beliefs with regard to what their 
reproductive rights meant were quite high. On a 
scale of five options with 16 responses attributed 
to knowledge on reproductive rights, as high as 
over 80% of the respondents had the perceptions 
that they had right to decide about who, when and 
whether they want to marry or live together and they 
even strongly agreed to any issues related to their 
pregnancy, spacing and family planning methods 
such as when , where and how many and what size 
of the family that would like to have. Chronbach’s 
analysis shows that internal validity of the items 
mentioned under sexual and reproductive rights is 
very high (alpha = 0.972) However, in Delhi 30% 
of women disagreed to the fact that they had any 
right to be able to chose how and when and whom 
to have sex, be able to have pleasurable sex and 

even not be discriminated based on their sexual 
orientation.

 

Evaluation of a Progesterone Vaginal Ring as a 
New Contraceptive Option in India

Willingness to participate (WTP) study initiated 
in October 2011, has completed enrollment of 400 
participants. Interim analysis indicated that 53% of 
women, who participated in the study, either have 
no knowledge or incorrect knowledge about return 
of fertility following child birth. 58% want more 
children but prefer to wait three years. 86% wanted 
to use contraception; majority plan to start within 2 
months post partum. 

The safety efficacy component of the study or the 
main study was initiated in December 2011. 352 
women have been enrolled in the study (PVR-
222, Cu T 130). 39 participants have discontinued 
from the study (PVR-34, IUD-5). The reasons 
of discontinuation included: ring expulsion-13, 
uncomfortable to use-5, personal reasons – 5, use 
related problems – 5, partner dissatisfaction-2, 
wanted permanent method -2, relocation -1, lost to 
follow up-3, not cohabitating -1, ill health of the 
baby-2 

Phase-III Multicentric Clinical Trial with 
Subdermal Single-Rod Contraceptive Implant 
Implanon

A total of 3161 women have been enrolled and 
observed for 94,164 woman months during 3 years 
of use of the method. Interim results indicate that 
the method is efficacious and acceptable with a 
cumulative continuation rate of 64.1 per 100 users 
at 3 yrs and no pregnancy being reported during the 
reported period. The main reason for discontinuation 
continues to be menstrual disruptions (19.6 per 100 
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users) and planning pregnancy (7.0 per 100 users) 
at 3 years of use. 

Comparative Long-term Retrospective Follow 
up Study of RISUG Injected and Vasectomized 
(nSV) Subjects 

The limited phase-III clinical trial on RISUG 
was conducted during 2000-02 and 139 subjects 
received RISUG injection under this trial. On the 
direction of the Monitoring Committee on RISUG 
development it was recommended to follow these 
139 subjects to find out the long term efficacy and 
safety of the drug RISUG. Out of these 139 subjects 
around 69 subjects could be identified and followed 
for various clinical and laboratory investigations 
along with 56 NSV subjects of approximately 
similar characteristics. No serious adverse clinical 
symptoms were noticed in both the above mentioned 
Groups after 10 to 11 years post RISUG injection 
and all the RISUG injected subjects are maintaining 
azoospermia indicating very high and long term 
contraceptive efficacy of the RISUG. 

Phase-III Clinical Trial with an Intravasal 
Injectable Male Contraceptive – RISUG® 

The trial is currently going on at 4 centers in the 
country and 64 subjects who received the RISUG 
injection under this trial have been followed. No 
side effects have been noticed in any of the subjects 
post RISUG injection upto 3 years of follow up. 
All subjects are maintaining the clinical efficacy 
of the drug. To enroll more subjects 4 new centers 
i.e. AIIMS, New Delhi, Gauhati Medical College, 
Guwahati, MCS & Hospital Patna, Sub Divisional 
Hospital, Kharagpur have been included. A new 
prototype of RISUG syringe has been developed 
and after testing at various levels it has been 
approved by the Monitoring Committee to include 
it in the trial. After the training of the investigators 
the prefilled new RISUG injection syringes have 
been sent to all the participating centers for use.

Association of Immunogenetic Factors with HIV 
transmission

The study compares allele distributions across 
groups of HIV infected and HIV exposed but 
seronegatives (HSN). Interim data analysis 
revealed differential distribution of few specific 
alleles.Overall, the presence of these “protective” 
and “susceptible” alleles might be associated with 

HIV transmission in HIV infected and between the 
asymptomatic HSN. 

2 years follow up completed in 45 couples revealed, 
HLA-A03, A3303, DRB403, DRB40301N and 
DQB102 are seen to be strongly associated with 
risk of infection. HLA-B40, B4006, DRB04, 14, 
DRB3 02 and DQB1 06 alleles are identified in 
significant frequency in seronegatives. Results 
revealed significance association of 4 haplotypes 
with positive spouse and 3 haplotypes with the 
seronegatives. 

ASHA HIV Health Promotion Intervention in 
India 

A study was carried out in Nellore, Andhra Pradesh to 
develop a culturally-appropriate, community-based 
HIV health promotion intervention program, ASHA-
LIFE (Life Improvement For the Empowered); to be 
delivered by the ASHA worker. A total of 68 rural 
women living with AIDS (WLA) were enrolled, 34 
in the (ASHA –LIFE Skill) AL intervention and 34 
in the usual care (UC) group. The mean compliance 
with ART at baseline was 46.3 (SD 14.3). Over 
two-thirds of the sample (69%) reported benefits to 
taking ART, but half (47%) experienced at least one 
barrier to ART adherence. Support for adherence 
by family and friends was reported by slightly over 
half (54%), and about one-third (37%) reported 
receiving help from family and friends in getting 
medication. In addition, over half (54%) of the 
women reported depressed mood (CES-D > 16) and 
half reported using whatever strategy they could to 
adhere to the ART regimen. 

Health Care Seeking Behavior Among Extra-
pulmonary TB (EPTB) including Female Genital 
Tuberculosis (FGTB) Patients under RnTCP in 
and around Puducherry.

A community based cross-sectional study involving 
831 female TB patients selected from 9,489 TB 
patients (2,894 females) registered under RNTCP 
in the three districts, Puducherry, Villupuram 
and Cuddalore was carried out between January-
December 2011. 

It is recommended that under RNTCP, female TB 
patients should be screened for symptoms of genital 
TB.
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Prevalence of Infertility in India

To study the prevalence of primary infertility, 
childlessness and secondary infertility in urban 
and rural parts of India and to identify the possible 
risk factors for infertility the Council conducted a 
community based survey in 13 States of the Country. 
A total of 37,570 eligible women were recruited 
from these States. Out of 37,570 women enrolled in 
the study, 11047 (29.4%) were from urban area and 
26523 (70.6%) were from rural area that matches 
with our urban and rural population ratio of the 
country. The prevalence of primary infertility was 
found to be 4.0% (440/11047) in urban area and 
3.7% (997/26523) in rural area and the difference 
was not significant. The prevalence of infertility in 
urban area varied from 0.7 to 10.2% and from 1.2 
to 10.2% in rural area. 

national Registry of ART Clinics in India

To ensure optimal functioning of all those in the 
country who are helping taking care of infertility 
problem through practice of Assisted Reproductive 
Technology (ART) the Council is in the process 
of establishing National Registry of ART Clinics 
in India (NRARTC) at ICMR, New Delhi. For 
inviting registration of ART clinics and ART banks 
under the Registry an appropriate Announcement 
was drafted. Simultaneously through web search 
the corresponding addresses and e-mail addresses 
of number of ART clinics and ART banks have 
been identified and copies of the announcement 
were sent to all the identified ART clinics and ART 
banks. Around 886 ART clinics and banks have 
been identified in the country and out of that 222 
ART clinics and 44 ART banks have confirmed 
their contact details and showed their interest for 
registration under the National Registry of ICMR. 
To obtain information regarding the available 
infrastructure facilities, trained manpower and the 
ART procedure being carried out routinely at the 
ART clinic and bank a detailed performa has been 
developed. 

B Cell Dysfunction and Insulin Resistant in 
Women with Polycystic Ovarian Syndrome

A study was carried out in 203 cases of PCOS 
and 120 controls to evaluate whether relationship 

between B cell dysfunction and insulin resistant 
is causal or coincidental in women with PCOS.
Insulin and C-peptide levels at various time points 
were significantly higher in cases. TSH, total 
testosterone and DHEAS levels were also higher 
in cases. Total cholesterol, triglycerides and LDL 
cholesterol were higher and HDL levels were lower 
in cases compared to controls. AUC of insulin, 
C-peptide, insulinogenic index and HOMA-IR were 
significantly higher in cases (after adjusting for age 
and BMI). WBISI was significantly lower in cases. 
There were significantly higher fasting insulin, 
HOMA-IR and lower DI 120 in PCOS subjects 
with positive family history of T2DM compared to 
PCOS subjects without family history of T2DM. 
Higher plasma insulin, C-peptide, HOMA-IR and 
lower WBISI among subjects with PCOS compared 
to healthy controls. These differences were higher 
among PCOS subjects with family history of 
T2DM. 

Effect of Mode of Delivery of Iron and /or Iron 
and Zinc supplement on Iron Status Markers 
and Potential Markers of iron Toxicity in 
Children aged 24-36 Months

The study indicated that providing iron through 
fortified biscuits was as efficient and effective in 
improvement of iron status and hematological 
markers as compared to iron tablets. This study 
for the first time provided data on non transferin 
bound iron (NTBI) in children in a community 
based setting and suggested that for evaluating 
impacts on NTBI fairly large sample sizes of the 
order of 200-300 children per group are required. 
Within the constraints of small sample the study 
confirmed that with improvement in iron status 
due to 6 months supplementation there is no 
increase in risk of toxic effects of iron. In order 
to draw public health conclusions for programmes 
this pilot study needs to be followed by an 
effectiveness study in a larger sample evaluating 
impact of fortified biscuits on iron status and other 
health outcomes. 

Effect of Probiotics VSL#3 on Prevention of 
Sepsis in the 0-2 Months Period

The study has completed recruitment and follow 
ups as per the protocol. There were 5939 infants 
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screened for inclusion, and 1340 enrolled in 
the study at the two sites: MGIMS Wardha and 
Safdarjung hospital, New Delhi. After excluding 
study withdrawals and non-compliers, the number 
of infants for per protocol analysis is 1278 infants. 
There were 73 hospitalizations, and 3 deaths in the 
study. The DSMB has concluded that the study 
was well conducted with minimal losses to follow 
up. Analysis has been done without unblinding 
of the data. The data indicate a possible benefit 
due to probiotic supplementation (if Code A is 
probiotics). 

Multiplex Real Time PCR Approach to 
Determine Viral Etiology of Acute Lower 
Respiratory Infections in Children in a Tertiary 
Hospital in Tamil nadu 

Acute respiratory infections are the single most 
important cause of morbidity and mortality in the 
developing world. This ongoing study will provide 
the much needed baseline data on the prevalence 
of viral etiology of acute lower respiratory 
infection by using a novel multiplex real time PCR 
approach. For the period from Jan 2010 to March 
2012, a total of 675 samples have been collected 
from children under 2- years with acute respiratory 
infection (ARI). The standardization of assays is 
complete and testing of samples has begun. A viral 
etiology was found in 171 of the 236 samples 
(72.5%). The agents commonly detected in the 
samples are Respiratory Syncytial virus (29.2%), 
Adenovirus(15.0%), Measles (8.0%), Bocavirus 
(9.3%), PIV-3 (3.5%), Enterovirus(3.1%), 
Influenza A(7.1%), Influenza B (3.5%), 
Coronavirus 229E(1.3%), hMPV (0.9%), PIV-
2(0.5%), Coronavirus NL63 and OC43 (0.4%). No 
PIV-1 has been detected so far. 

Assessment of Current nutritional Status of 
Preschool Children in Andamans and nicobar 
Islands

A cross-sectional survey was conducted among pre-
school children. As per the new SD classification, 
37% of the surveyed children were stunted and about 
12% severely stunted. Prevalence of under‐nutrition 
was about 30%, which was higher than the ICDS 
reported prevalence. 

Role of Molecular neurobiochemical Markers 
in Diagnosis and Prediction of Outcome of 
Meningitis in Children

It is a prospective cohort study with the objective 
to measure neural tissue proteins: Neuron specific 
enolase and S-100, acute phase reactant proteins: 
C reactive protein, procalcitonin and selected 
cytokines: TNF- α, IL-6, IL-8, level in serum and 
CSF of children with acute meningitis (bacterial 
and aseptic) on the day 1 and 5 of hospitalization 
and serum level at recovery/discharge. The analysis 
done at the end of the first year on samples collected 
from 125 subjects is presented below.

Day 1 cytokine markers in CSF & serum in 
patients with acute bacterial meningitis and 
aseptic meningitis.

D1 marker Acute 
bacterial 
meningitis 
(mean)

Aseptic 
meningitis 
(mean)

P value

TNFα (S) 106.89 160.27 0.064 

TNFα (C) 60.50 49.52 0.255 

IL-6 201.46 123.14 0.540 

IL-8 468.57 317.83 0.011 

CRP 8.49 1.35 <0.001

NSE 14.36 12.26 0.759 

S-100 533.07 139.23 0.001

Pharmacokinetics of Anti-tuberculosis Drugs in 
Children: Impact of Age, nutritional Status and 
HIV Infection

This study evaluated in two groups of children – 
HIV uninfected with TB and HIV infected with 
TB in the age range of 1 to 12 years. Plasma 
RMP, INH and PZA were estimated by HPLC and 
pharmacokinetic variables calculated. Patients are 
being followed to determine clinical outcomes. 
Children <3 yrs had significantly lower RMP, 
INH & PZA concentrations than older children. 
Further, 90% of all children had sub-therapeutic 
RMP Cmax (<8µg/ml). Age, nutritional status 
and INH acetylator status influenced drug levels. 
RMP and INH peak concentrations were important 
determinants of treatment outcome.

This is the first study to report on the pharmacokinetics 
of RMP, INH and PZA in children with TB being 
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treated with short-course, intermittent regimens, 
and also the first to relate drug levels with treatment 
outcomes. Recruitment of HIV-infected children 
with TB is in progress. So far, 52 children have 
been studied. 

Outcome of Very Low Birth Weight Babies and 
Economic Burden of Intensive Care on Families 
of VLBW( < 1250 grams) Babies During Hospital 
Stay 

This study is on the mortality and morbidities of 
VLBW babies and growth, neurodevelopment 
and neurosensory outcomes at 2 years and the 
economic burden of care of VLBW babies on 
families. All babies who are <=1250 gms born 
during one year are being enrolled at birth after 
taking informed consent from parents. 135 babies 
have been enrolled in last 4 months of which 52  
have been discharged alive. Of the 52 babies who 
have been discharged so far, 4 babies died after 
going home due to various reasons (mostly sepsis 
and hypothermia). Of the remaining 48 babies, 
42 have come for follow up visits so far. Most of 
them have completed 40 weeks post conceptional 
age visit. 2 babies have crossed corrected age of 3 
months. At corrected ages of 3, 6,9,12 months the 
neurodevelopment will be assessed as per protocol. 
This study is ongoing.

Evaluation of the Possible Modalities to Enhance 
the Ocular Kinetics of an Anticancer Agent in 
Rabbits for its Utilization in the Treatment of 
Retinoblastoma

The objective of this project is to understand and 
evaluate modalities to enhance the ocular kinetics of 
anticancer agents in rabbits for their utilization in 
the treatment of retinoblastoma. The validation 
process have been completed for the quantification 
of compounds from ocular fluids, the same would 
be employed for pharmacokinetic studies soon. 
It is expected that animal experiments would be 
initiated from November 2012.  

Immunologic Effect of Zinc Supplementation in 
HIV Infected Children Receiving Highly Active 
Antiretroviral Therapy: A Randomized, Double 
Blind Placebo Controlled Trial.

The median increase in CD4% values at 12 and 24 
weeks were comparable in the 2 groups. Children 
in group 1 (zinc) had slightly higher viral load at 
baseline as compared to group 2. The differences 
in the viral load values at all the time points were 
comparable. The log reduction in viral load was 
slightly higher in the zinc group compared to 
the placebo group; the differences did not reach 
statistical significance. 

national Retinoblastoma Registry

A descriptive study of all the cases of retinoblastoma 
occurring in the country is completed. A total of 
1561 cases were seen in the last two years and 
8 months. The mean age in months with SD at 
presentation was 24.97±23.61;the median age was 
19 months (Fig 5). 

Fig.5 Most of the cases occur in less than 5 years of age 
There are 877 boys and 684 girls enrolled in the study. The sex 
ratio is M:F::1.28:1.00

Most of the families belonged to the Hindu religion. 
The first sign noticed was leucocoria. The majority 
of cases belonged to the states of UP and Bihar. 
The initial professional diagnosis was made by 
ophthalmologists by using ultrasound, CT scan, 
MRI and clinical examination. The family history 
of retinoblastoma was seen in 2.56% of the cases. 
The other cancers in the family was seen in 2.8% 
of the cases. 54% cases of retinoblastoma occur 
before 2 years and 92% before 5 years. According 
to Surveillance Epidemiology End Results (SEER) 
of National Cancer Institute, USA data 63% 
retinoslastoma cases are seen before 2 years and 
95% before 5 years. The unilateral retinoblastoma 
was seen in 1043 cases (66.8%) and bilateral in 
503 (32.2%) cases. In less than 1 year old bilateral 
was seen in 47.1% and unilateral in 51.4% (SEER 
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data 42% bilateral disease). The IIRS grouping 
showed 72.3%  of the cases were in group D and 
E. 30.7% were extraocular by Chantada Staging. 
The intraocular retinoblastoma treatment was 
enucleation in 61.3%, where as in extra ocular 
eyes the treatment was enucleation with secondary 
chemo-radiotherapy. The follow up was done in 
89.6% of the cases with a median follow up of 
13.1 months. Both overall and disease free survival 
studies were done with respect to the age, sex, 
stage, extra ocular status, risk pathology, laterality 
and type of therapy.

Photo Stimulatory And Photo inhibitory Effect 
of Low Energy Laser Therapy in Diabetic 
Wound Healing Dynamics – A Preclinical Study 

A study to assess changes in biochemical 
(hydroxyproline) and histopathological levels in 
excisional wound model found that irradiation 
with energy densities of 3.38 J/cm2, 8 J/cm2, and 
18 J/cm2 on animal tissue (albino Wistar rats) 
in an excisional wound model had significant 
epithelizations in group treated with He-Ne laser of 
intensity of 8 J/cm2. The experimental observations 
suggest that low intensity helium-neon laser of 8 
J/cm2 intensity facilitated photo stimulation by 
tissue repair, but failed to show significant tissue 

hydroxyproline levels in excisional wound model 
treated with laser with wave length of 660 nm 
at a dose of 7 j/cm2 and 15j/cm2 for five days a 
week until the wounds healed completely (wound 
closed on average 12th day in 7J/cm2 and 19th 
day in 15 j/cm2). The control group was sham 
irradiated (Wound closed on average of 28th day). 
Significant increase in the hydroxyproline content 
and histopathological changes was observed in 
study group having diabetic wound.

Prevalence and Significance of Celiac Disease 
(CD) in Patients with Type 1 Diabetes

The prevalence of celiac disease was studied in 
patients with 243 type-1 diabetes patients with 
mean age 24.2 and 9.75 mean years as duration of 
disease.  Findings show the tTGAb prevalence of 
18.1% in patients with T1DM correlates well with 
low height, weight and hemoglobin and high TPO 
and GAD auto antibodies. In individuals less than 
20 years of age, tTGAb positive subjects had lower 
BMC and BMD. Early diagnosis and treatment of 
CD may help patients achieve higher peak bone 
mass and reduce incidence of fracture in future. 
Interestingly prevalence of tTGAb positivity was 
higher in patients with autoimmune thyroiditis.
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The Council continues to adopt multi-
pronged and multi-disciplined approach for 
advancement of nutrition research in the 

country. Specifically, pragmatic approaches were 
evolved by integrating laboratory and hospital 
based research with community participation 
in tackling nutritional problems confronted by 
different regions of the country. Salient features of 
various programmes undertaken by the Council in 
the area of nutrition during the year 2011-12 are 
summarized below.

Intramural Research
NATIONAL INSTITUTE OF 
NUTRITION, HYDERABAD
COmmUNITY STUDIES
Creating enabling environment in schools for 
promoting physical activity, consumption of healthy 
foods and lifestyles by employing a multi-component 
health and nutrition intervention targeted not only 
at school children, but also their teachers, school 
managements and district educational officers, 
resulted in a significant increase in the health and 
nutrition knowledge of the adolescents. In addition, 
there were favourable changes in their nutritional 
status, with lesser number of children moving from 
overweight to obese category and more number 
of children from overweight category becoming 
normal as compared to the control group (fig. 1). 

Responding to a request from the state administration 
of Madhya Pradesh, a study was undertaken to assess 
the district-wise mapping of under-nutrition among 
22,907 <5 year children and their mothers in all the 
50 districts. The study revealed that only half of them 
(48%) were using iodized salt, where iodine content 
was adequate (≥15 ppm). About 79% deliveries were 
institutional and the prevalence of low birth weight 

(LBW) was 19%. Majority of the mothers (91.9%) 
fed colostrums to their newborns. About 26% of 
mothers initiated breastfeeding within 1 hour. Only 
one fourth of mothers initiated complementary 
feeding at 6 months of age for infants. Majority 
of children (84.2%) were completely immunized. 
District-wise mapping was done to know high, 
medium and low prevalence of underweight 
districts. Red, green and brown colours indicate 
high, medium and low prevalence of under-
nutrition. The study highlights the need to impart 

Fig. 1. A set of posters developed and distributed to schools as 
part of educational intervention on obesity and lifestyle factors

Nutrition
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health and nutrition education to the pregnant and 
lactating mothers on infant and young child feeding 
practices and strengthening of ongoing national 
nutrition programmes.

Fig. 2. Map of Madhya Pradesh showing districts-wise prevalence 
of underweight.

A study was carried out to assess the nutritional and 
health status of 260 street children ( 8-17 years) in 
Hyderabad. About 41% were aware of HIV/AIDS, 
of which 88% were aware of at least one route of 
transmission of HIV. The overall prevalence of 
thinness was about 25%. However, it was higher 
among younger (8-12 years) children (35%) 
compared to older (15-18 years) children (26%). 
The overall prevalence of stunting was about 47%. 
Half of the street children were suffering from 
various grades of anaemia. The study concluded 
that the prevalence of under-nutrition and anaemia 
among street children was more or less similar to 
rural and tribal children in India.

CLINICAL STUDIES 
A study was conducted among two cohorts (from 
a previous study), in collaboration with London 
School of Hygiene and Tropical Medicine, UK. It 
aimed to examine the effect of nutritional shortage/ 
supplementation in early life and adulthood on 
the amount and distribution of body fat, and the 
development of type-2 diabetes and coronary 
diseases. Preliminary analysis of the data has shown 
that modest protein-calorie supplementation in early 
life was not associated with higher lean body mass . 

mICROBIOLOgY AND ImmUNOLOgY
A study was carried out on molecular characterization 
of reshuffled bile salt hydrolase (Bsh) and effect 

of dietary inclusion of Bsh+ and Bsh- indigenous 
probiotic - Lactobacillus plantarum strains of 
human origin on cholesterol metabolism of rats. Bsh 
active (Bsh+) L. plantarum strain 21 reduced serum 
total cholesterol, LDL, VLDL and triglyceride 
levels in comparison to Bsh inactive L. plantarum 
strain 37. Bsh + strain 21 colonized successfully 
into the cecum and large intestine of the respective 
animal groups. Bile salt hydrolase activity heled 
the lactobacilli to colonize in rat gut and hence can 
be considered as a probiotic marker. Strains 37 and 
83 exhibited negligible Bsh activity compared to 
21 while no significant difference was observed 
among their acid and bile tolerance abilities . 

A study that looked in to the immune status of 
WNIN mutant obese rats with reference to leptin 
and obesity, found that in euglycemic WNIN/Ob 
rat, cell mediated immune response to hepatitis B 
vaccine was impaired in obese animals. Though 
leptin receptor expression was intact in both the 
obese and lean animals, leptin signalling (JAK2 
protein expression) was impaired in obese animals. 
In impaired glucose tolerant WNIN/GR-Ob model 
too the cell mediated immune response to hepatitis 
B vaccine was impaired in obese animals, whereas, 
the leptin receptor expression is impaired in obese 
animals.

A study that aimed to assess the role of probiotics 
on growth and morbidity in children found that after 
supplementation of probiotics for nine months there 
was a gradual reduction in the incidence of diarrhoea 
in the groups supplemented with L.paracasei and 
B.lactis as compared to the placebo group. There 
was no difference in the prevalence of respiratory 
tract infections in all the three groups even after 
supplementation. There was consistent weight gain 
and linear growth.

BASIC STUDIES

micronutrient Research group

Results of the study on folic acid, vitamin B
12

 status 
and its association with anthropometric indices of 
adiposity and leptin among urban adolescent boys 
belonging to low and middle income group of 
Hyderabad showed vitamin B12 deficiency among 
39% and folic acid deficiency among 17% among 
urban adolescent boys of low and middle income 
groups. It was found that there was an influence 
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of folic acid deficiency in overall body weight 
increment and vitamin B12 deficiency in increased 
fat deposition among adolescents which need to be 
further probed.

A sensitive and rapid method of detection of 
dialyzable iron was developed using a combination 
of fluorescent probe Phen Green and a 6 well plate. 
This method was validated against the 59Fe tracer 
and the conventional colorimetric methods. Both 
the isotopic and florescent probe methods seem 
to be promising for rapid screening of dialyzable 
iron for selecting foods for dietary diversification. 
The sensitivity of detection using fluorescent probe 
was about 14 pico moles with inter and intra assay 
variability of less than 10%. 

Endocrinology and metabolism

A study that examined the role of peri/postnatal 
manganese (Mn) status and high fat feeding in 
later life has demonstrated, for the first time, that 
maternal Mn restriction transiently altered the 
body composition of male and female rat offspring 
and predisposes the offspring to increased central 
adiposity, fat deposition in liver, induction of a pro-
inflammatory state and altered glucose tolerance.

The effect of different methods of cooking on 
phenolic content and antioxidant activities of 
pulses and legumes commonly consumed in India 
were studied. Nine out of 11 legumes samples 
showed a maximum of 20% increase or decrease in 
their total phenolic content (TPC) during different 
types of cooking. Interestingly however, during 
conventional and pressure cooking, whole Bengal 
gram and Rajmah showed 27 and 54% increase in 
their TPC respectively. 

Stem Cell Research

A study to explore the feasibility of using umbilical 
cord blood serum(UCBS) as a potential source for 
the growth and maintenance of pancreatic culture 
rat islets and assessment of their marker functions 
in comparison to foetal calf serum(FCS) - in 
vivo and in vitro was explored. It was found that 
hUCBS could be explored as an alternate serum 
supplement for FCS, making it more feasible in 
cell systems of human derived origin and can also 
find its application for the human transplantation 
programmes.

Pancreatic exocrine tissue as a source of 
progenitors/stem cells to generate insulin secreting 
cells was examined and the methodology has been 
standardized for acinar cultures. Pyidoxalphosphate 
(PLP) addition was protective to acinar cells and 
demonstrated antioxidant effects with the addition 
of H2O2. PLP modulated the regulation of the 
transcriptional factors such as Ngn3. PDX-1, which 
are the master regulators for acinar lineage to beta 
cell formation. 

Lipid Chemistry

A study on exploration of basal glucocorticoid 
levels and their possible role in obesity and insulin 
resistance using WNIN/Ob and WNIN/GR-Ob rat 
models was completed. The results suggest that 11β-
HSD1 plays an important role in the development 
of obesity, dyslipidemia and insulin resistance in 
WNIN/Ob obese rats. Further, this study supported 
the hypothesis that inhibition of 11β-HSD1 is a key 
strategy to treat metabolic syndrome. This perhaps 
is the first study to link 11β-HSD1 to adipose 
tissue fibrosis and tissue glycogen content under 
obese condition. Feeding of diet rich in vitamin A 
decreased 11β-HSD1 activity in visceral fat and liver 
of WNIN/Ob obese rats, which is also associated 
with decreased adiposity. Feeding of diet-rich in 
n-6 polyunsaturated fatty acids decreased hepatic 
11β-HSD1 activity and increased enzyme activity 
in adipose tissue of WNIN/Ob lean rats. 

Ocular Biochemistry

Molecular studies on vitamin-B12 deficiency and 
diabetic retinopathy

Diabetic retinopathy (DR) is one of the most 
common micro-vascular complications of 
diabetes. Based on a hospital based case-control 
study, it was previously reported that vitamin-
B12 deficiency could be an independent risk 
factor for DR as there was an association between 
deficiency of plasma vitamin-B12 and DR. 
This year, an animal experiment was conducted 
to understand the role of vitamin-B12 in the 
development of DR. The results indicate a role for 
vitamin-B12 in retinal structure and function both 
in neuronal and vascular component, particularly 
under hyperglycemic conditions. Further, 
supplementation of vitamin B

12
 has resulted in 

beneficial outcomes in normalizing neuronal, 
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vascular and inflammatory mediators under 
hyperglycemic conditions in the retina (Fig. 3). 

Fig. 3. Amelioration of loss of retinal pericytes under 
hyperglycemic and vitamin-B12 deficient conditions by vitamin-
B12 supplementation. Expression pattern of nerve growth factor 
(pericyte marker) in retina under normal (Group I), vitamin-
B12 deficient (Group II), diabetic (Group III), diabetes with B12 
deficient (Group IV), and diabetes with B12 supplementation 
(Group V) conditions. The data are mean ± SD (n=4). The bars 
that do not share common superscripts are significantly different 
from each other at (P<0.05).

Accumulation of advanced glycation end products 
(AGE) due to non-enzymatic glycation has been 
implicated in diabetic complications. Studies 
have demonstrated the antiglycating potential 
and mechanism of action of two such molecules, 
ellagic acid (EA) and rutin using various protein 
glycations systems. The results suggest that while 
the antiglycating action of EA seems to involve 
predominantly inhibition of Nε-(carboxyethyl) 
lysine (CEL) through scavenging of dicarbonyl 
compounds, rutin scavenges free radicals directly 
and also chelates the metals ions by forming 
complexes with them. Inhibition of glycosylated 
Hb formation in human blood under high glucose 
conditions signifies the physiological anti-
glycating potential of EA. These findings establish 
the antiglycating potential of these flavonoids and 
their in vivo utility for controlling AGE-mediated 
diabetic pathologies (Fig. 4).

Previously, retinal degeneration in a spontaneously 
developed novel obese rat model was reported, 
while WNIN/Ob rats develop retinal degeneration 
progressively. Studies during the current year have 
shown that supplementation of 26-52 mg/kg diet 
vitamin A alleviated the obesity-associated retinal 
changes in WNIN/Ob rat model, which may have 

Fig. 4. MALDI-ToF MS analysis of lysozyme glycation in the 
absence and presence of ellagic acid (EA). MALDI-MS spectra 
of digested lysozyme control or lysozyme incubated with 5 
mM methyglyoxal (MGO) in presence of EA (50 μM, 200 μM) 
were shown in truncated spectra depicting inhibition of CEL 
modification by EA 

Fig. 5. Retinal morphology of WNIN/Ob rat retina. Retinal 
sections of lean (L-I) and obese rats that received 2.6 (O-I) or 26 
mg (O-II) of vitamin A / kg diet as retinyl palmitate. RPE-retinal 
pigment epithelium. PR-photoreceptors, ONL-outer nuclear 
layer, OPL-outer plexiform layer, INL-inner nuclear layer, IPL-
inner plexiform layer, GCL-ganglion cell layer

implications for treatment of retinal degeneration 
associated with obesity (Fig. 5).

Extension & Training 

A project that assessed the intra and extra individual 
factors on food consumption pattern among rural 
population in Tamil Nadu using a diagnostic model 
approach, was carried out in two phases. In phase-I, 
the factors affecting food habits and food intakes in 
the village population were identified and education 
materials were developed accordingly. In phase-II, 
PG students from a local university were trained to 
educate and measure the changes among women. 
The study concluded that continuous and repeated 
exposure to nutrition communication, clubbed with 
inter-personal communication/group discussions 
have brought about a positive modification in 
the dietary practices of rural. In order to ensure 
sustainability of such programmes, collaboration 
with Social Work and Women Studies departments 
in universities can be helpful.
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When the influence of mass media advertisements 
on family food purchasing patterns and efficacy of 
behaviour change intervention, were studied, it was 
observed that the time spent on television viewing 
by women and children certainly have an influence 
on their food purchasing pattern and snacking 
habits. A total of 1602 food advertisements appeared 
during the study period in television channels, 
popular among the study groups. Advertisements 
on chocolates and confectionary products were 
highest in number followed by health drinks and 
grain-based products/snacks. Advertisements of 
chocolates/sweets, biscuits and snacks were mostly 
telecast on children’s channels. Advertisements on 
health drinks depicted these drinks as inevitable for 
child growth and were perhaps targeted at parents. 
Therefore, a majority (63%) of them were seen on 
other channels and not children’s channels. 

The institute has produced a wide range of 
nutrition education material like posters and 
films as part of different research studies. A book 
on the History of NIN and the revised version of 
Diet and Diabetes were released during ICMR 
centenary year celebration. An educational film 
on Dietary Guidelines produced earlier in English 
was translated into three Indian languages. Several 
nutrition awareness programmes were conducted 
and popular radio talks were delivered.

The third batch of MSc (Applied Nutrition) 
programme affiliated to NTR University of Health 
Sciences, Andhra Pradesh was commenced and 
16 students have been admitted. In addition, 13 
participants were trained in the short-term PG 
Certificate Course in Nutrition. 

FOOD AND DRUg TOXICOLOgY 
RESEARCH CENTRE
When the consumption of processed and non-
processed foods in India was assessed it was found 
that the consumption of different foodstuffs and 
nutrients among various age groups were below the 
recommended levels of ICMR. The consumption 
of processed foods was also considerably higher 
in some of the regions like West and South. The 
prevalence of under-nutrition was higher among 
rural pre-school children as compared to urban 
children. The prevalence of overweight and obesity 
and non-communicable diseases was higher among 

urban adults compared to rural. The prevalence of 
cardio-metabolic risk factors was higher among 
urban adults compared to rural. 

A study was conducted to understand the interaction 
of calcium and fluoride in biological system in 
terms of nutritional status and skeletal metabolism 
as well as to study the effect of rehabilitation 
(providing normal calcium diet and fluoride free 
water) on reversal of fluorosis. Nutritional status of 
low calcium and fluoride treated group was poor (in 
terms of body weight gain and body composition 
parameters) at the end of phase-I. Observations 
indicated disturbance of calcium homeostasis in 
presence of fluoride in low as well as normal calcium 
treated rats. There was increased bone formation in 
presence of fluoride but quality of bone was poor in 
low calcium and fluoride treated group. Studies on 
effect of reversibility indicated that the nutritional 
status and calcium homeostasis of rats normalized 
to some extent after providing normal Ca diet and 
fluoride free water for three months. There was no 
improvement in bone strength in animals given 
normal calcium diet and fluoride free water for 
three months. 

The study on kidney and bone disease – role of 
silica, strontium and fluoride study in guinea pig was 
undertaken to investigate whether silica and Sr (with 
and without F) increases bone density secondary 
to kidney damage. The results showed that diet 
intake and weight gain was reduced significantly 
in Sr, Si + Sr, F + Sr and F+Si+Sr groups from 
120 day to 180 day compared to control, Si and 
F. There was significantly low mineral apposition 
rate (MAR) and bone formation rate (BFR) in F+Sr 
group compared to control. Sr and Sr+F treatment 
affected food intake and weight gain along with 
body composition and organ pathology. However, 
Sr+F group was more affected than Sr alone.

Considering that food labelling is one of the 
important population-based approaches that can 
help consumers make healthy food choices by 
providing the necessary nutrition information 
on the pack, a consumer study was conducted 
in Hyderabad and Delhi to assess how many 
consumers among various age groups were using 
food labels. It was observed that only about 1/3rd 
of the consumers checked nutrition information 
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and list of ingredients. The reason cited for not 
checking the nutrient information was that the 
information was ‘too technical to understand’ and 
some of the respondents in the qualitative study 
informed that the lack of nutrition knowledge as 
an important reason for not checking the nutrition 
information on labels. However, it was observed 
in the FGDs that women and adolescent girls 
who were concerned with ‘fat’ and ‘sugar’ intake 
were in the habit of checking the nutrition facts. 
A significantly greater number of consumers with 
higher education qualifications were checking 
the nutrition information. Only about 60% of the 
respondents checked the quality symbols. In the 
quantitative data more number of elderly (than the 
other groups) reported to have checked the quality 
symbols.

Assessment of allergenicity potential of novel 
proteins expressed in genetically modified (GM) 
plants under varying conditions of digestion 
and thermal treatments looked into the digestive 
stability to pepsin in SGF at varying pH and pepsin 
activity levels and heat stability. Insect bioassay of 
heat treated Cry1Fa1 recombinant protein showed 
that at a temperature of 95°C the mortality among 
target insects fed was zero indicating heat lability 
of the recombinant protein at this temperature. The 
mortality at 10% target protein conc. was 65%. 
SDS-PAGE analysis showed that the band intensity 
of protein sample heated at 95°C was less than the 
untreated control at 10% conc.

A study was carried out to isolate, identify 
and characterize enteric pathogens in pediatric 
population and factors associated with their 
occurrence. Of a total of 502 stool samples collected 
from children (6 months-5years of age), 73% of 
them were harbouring one or more of the seven 
major bacterial pathogens, i.e, Escherichia coli 
(36.2%), V.cholerae (14.5%), V.parahaemolyticus 
(0.9%), Salmonella spp. (18%), Shigella (8.3%), 
Campylobacter spp. (14.2%) and Yersinia (3.3%). 
A total of 81 stool samples were analysed for 
Rotavirus. About 27 (33.3%) samples were positive 
for Rotavirus. Among 229 strains of E.coli, 61 were 
characterized. The enteropathogenic E.coli (EPEC) 
accounted for 41%, enterotoxigenic E.coli (ETEC) 
13.1%, Shigella toxigenic E.coli (STEC) 34.4% 
and most importantly a considerable percentage 
(27.8%) of E.coli 0157:H7 were isolated. 

Study on determination of levels of aflatoxins in 
stored paddy and rice of PAU 201 variety collected 
from 6 districts of Punjab is based on an investigation 
that was carried out by ICMR on the fungal and 
aflatoxin contamination of PAU-201 rice variety 
developed by Punjab Agricultural University, 
Ludhiana from various districts in Punjab in 2010. 
The PAU 201 variety rice was not permitted for 
milling and subsequent distribution due to presence 
of damaged grains at levels exceeding the regulatory 
norms. As a result 30,000 tonnes of rice was held 
up in storage in rice mills and FCI warehouses. An 
emergency survey was undertaken by ICMR at the 
request of Ministry of Health to assess the extent 
of fungal and aflatoxin contamination in PAU 
201rice and to assess hazard from the presence of 
damaged grains and presence of iron in discoloured 
rice grains. The results of aflatoxin analysis of rice 
samples indicated that majority of the samples 
had levels <15 µg/kg and none exceeded the Food 
Safety and Standards Regulations, 2011 tolerance 
limit of 30 µg/kg. The proportion of damaged grains 
exceeding the limit of 5% was observed in 85.7% of 
the samples. The results indicated that there was no 
food safety concern from the stored rice samples. 
The study helped the GOI in releasing >30,000 
tonnes of stored rice for milling and subsequent 
public distribution. 

NATIONAL CENTRE FOR LABORATORY 
ANImAL SCIENCES

Estimation of Body Composition of Laboratory 
Animals – Non-invasive and Conventional methods 
– Advantages and Limitations

Progressive changes in the body composition 
of six commonly used rat strains in nutritional 
research viz., WNIN, SD, F-344N, WKY, CFY and 
Holtzman, were analyzed by TOBEC initially and 
compared with chemical method. Subsequently 
animal models like Syrian hamsters, guinea pigs 
(NIH white and colour strains), Newzealand white 
rabbits were evaluated for their body composition 
using TOBEC and DXA and were compared with 
chemical method and parameters like lean body 
mass, fat, fat %, fat free mass were determined. It 
was observed that the TOBEC analysis correlated 
well with the carcass analysis in rats. But for 
hamsters, guinea pigs and rabbits DXA analysis 
found to be more appropriate. These findings 
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equivocally showed that for body composition 
analysis of lab animals like hamsters, guinea pigs 
and rabbits DXA is a superior to all methods. 
While for rats, TOBEC could match that carcass 
analysis, this was not true for other two species - in 
hamsters, the TOBEC gave negative values, and it 
overestimated among guinea pigs. 

Localization and cloning of the gene associated 
with obesity in WNIN obese mutant rats using 
positional cloning technique has been attempted. 
For this, WNIN/Ob mutant rats were crossed with 
Fisher – 344 rats and F2 generation were raised 
to localize the point of mutation on a specific 
locus using over 200microsatellite markers. Such 
a genetic analysis was done both for parents and 
F2 progeny. Using such an approach, the gene 
responsible for the obesity in the WNIN rat was 
located on chromosome number 5. This is localized 
on exon genomic region of leptin receptor gene 
(Ob-R) which is lying on chromosome no. 5. This 
polymorphic region has been sequenced and the 
identified SNP seems to be unique. The identified 
sequence positioned in LepR gene was validated 
with known / reported SNP using bio-informatics 
tools and through this approach, the WNIN/Ob 
rat specific mutation was identified. The located 
coding sequence of 2679bp was found to be unique, 
which is a heterozygous SNP with zero degeneracy. 
Due to change in the A/R the coding amino acid 
is changed from acidic to base. The study also 
noticed that a specific SNP in WNIN/Ob lean Lepr 
gene positioned in an intron G / S had changed 
and this also is heterozygous. The bioinformatics 
validation of identified SNP is completed but it 
is difficult to probe this in the phenotypes as it is 
lacking in restriction sites. Hence, the genomic 
region on which SNP is localized is amplified by 
designing primers. This is now being checked for 
the presence of SNP in F2 population as well as in 
parental strains using SSCP and sequencing. 

Preclinical Toxicology

Mah yco has developed Bt okra containing Cry 1Ac 
gene for insect tolerant trait. Its safety evaluated in 
WNIN rats by oral feeding for 90 days showed that 
there were no significant effects on body weight, 
serum immunologlobulins, clinical chemistry 
profile, hematology and histopathology due to 
transgenic okra.

GCSF (Granulocyte colony stimulating factor) was 
produced using recombinant DNA technology. Its 
safety was tested in Swiss albino mice and New 
Zealand white rabbits at three dose levels namely 
therapeutic dose, average dose and high dose. In 
subchronic toxicity 5% mortality was observed 
in Swiss albino mice but not in rabbits. No other 
significant toxic effect was observed.

Red gram (tur dhal) was fortified with ferric 
ammonium citrate and fed to mice/rats in intended 
daily dietary intake levels. Acute toxicity tests 
(14 days) in Swiss albino and Sprague Dawley 
rats were performed and no adverse effects were 
observed. 

Extramural Research 
One of the important activities of the Division of 
Nutrition is to support individual scientists from 
different parts of the country. The proposals address 
varied interesting areas of research like nutrition 
profile of population of high and low altitude areas, 
non-alcoholic fatty liver disease, quality of life in 
patients with liver cirrhosis, etc.Useful scientific 
contribution is being made by these studies.

A study entitled Nutrition Profile of Population of 
Kinnaur and Kangra districts of Himachal Pradesh 
to assess the changes in lifestyle and dietary pattern 
in two different geographical districts of Himachal 
Pradesh; one at high altitude (HA) and other at 
low altitude (LA) was undertaken. The study 
revealed that mean hemoglobin level was 10.9 g/l 
and 11.5 g/l in adults residing in LA and HA area 
respectively. Further, no significant difference was 
found in mean cholesterol level in adults in LA 
(165.6 mg/dl) and HA (170.0 mg/dl) respectively. 
Breast feeding was found to be initiated within 24 
hours in 97.3% cases in LA and 94.3% in HA. The 
practice of giving colostrum was found to be high 
in both HA (94.6) and LA (95.2%). 

Another study in patients with liver cirrhosis 
revealed that such patients are malnourished and 
have poor Health Related Quality of Life (HRQOL). 
The intense dietary intervention improved 
their nutrition scores and that high protein diet, 
supplemented with formula feeds provide the best 
results in patients with advanced liver cirrhosis and 
severe malnutrition.
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A study on usage trends, suitability and  
toxicological implications of anodized 
polytetrafluoroethylene coated cookwares found 
that migrational aspects of leachable components 
from coating material are dependent upon the pH 
and temperature of surrounding medium and the 
storage time. 

A study to asses pulmonary function test (PFT) of 
10-12 years old school going children and the effect 
of micronutrient intervention on respiratory profile 
revealed that after the micronutrient intervention, 
PFT values increased in both symptomatic and 
asymptomatic children. 

A study which aimed at evaluation of potential of 
selenium in regulating thyroid functions following 
lithium therapy, demonstrated that 8 weeks of 
lithium treatment to rats resulted in alterations in the 
physiological functions of thyroid, as evidenced by 
a significant decrease in the uptake 131I at the time 
intervals of 2 hours and 24 hours. De-toxification 
of aflatoxin using potential food grade wild yeast 
revealed that among the 52 yeasts that were isolated, 
38 showed the capacity to bind aflatoxins. Another 
study that aimed at estimation of trans fatty acid (TFA) 
content in selected common Indian fast food items 
revealed that the highest TFA was found in mathari 
ranging from 4.2 to 14.58 g/100g and in balushahi i.e 
0.89 g to 9.4/ 100 g food measured while TFA ranging 
from 2.2 g to 11.1g/100 g was estimated for bhatura. 
The lowest TFA was for bread pakora ranging from 
0.13 to 1.05 g/100g. 

Centre for Promotion of Nutrition Research 
and Training with Special Focus on North-East, 
Tribal and Inaccessible Population, New Delhi 

The laboratory at the Centre has been carrying out/ 
involved in various activities as per its mandate viz 
analysis of human biological samples for various 
micronutrients collected under Task Force studies or 
under collaborative studies; facilitating researchers/ 
students for their Ph.D, DM, MD, M.Sc degrees; 
training to students/ staff for collection of biological 
samples, their packaging, labeling, transport and 
analysis, besides participation in various external 
quality assurance programmes.

During the year 2011-12, the laboratory at the 
Centre has carried out the analysis of around 4000 
samples collected under a multi-centre study to 

assess nutrition profile of population of Dhar (M.P.) 
and under various collaborative research studies 
with Medical and Home Science colleges in the 
country. These studies have generated useful bio-
chemical database on the prevalence of deficiencies 
of various micronutrients. The preliminary analysis 
of study in Dhar district has revealed that the 
prevalence of anaemia varied from 71.9 to 82.8% 
across different age groups; deficiency of ferritin, 
folic acid and vitamin B12 ranged between 10-
59%, 5-14% and 10-30% respectively. Further, the 
study revealed that 17-25% of adults and elderly 
population had hypercholesteremia. Similarly, a 
collaborative study to assess zinc status of low birth 
weight (<2000 g) infants revealed that 57.3% of 
low birth weight infants and 42.7% of normal birth 
weight infants had zinc deficiency at birth. Another 
study to assess prevalence of cobalamin and folate 
deficiency in children aged 6 to <60 months of age 
indicated that 38.38 and 63.22% children in Delhi 
were deficient in cobalamin (vitamin B12) and 
folate respectively.

Using the laboratory support, several students have 
successfully completed their degrees. Currently, the 
Centre is facilitating three PhD scholars and two 
DM students working on diverse topics like impact 
of IFA and vitamin B12 supplementation to combat 
anaemia; micronutrient load during pregnancy and 
its correlation with birth outcome; biochemical 
profile of adult population; prevalence and 
electrophysiological characteristics of neuropathy 
in association with various diseases like childhood 
leukemia and stage V chronic kidney disease. 

The laboratory has also enrolled in various external 
quality assurance programmes like CDC Atlanta and 
Bio-Rad, India. Under the CDC Atlanta External 
Quality Assurance Programme for urinary iodine, 
the laboratory has been awarded 100% performance 
score for the third consecutive year. In the Bio-Rad 
Clinical Chemistry Programme, the laboratory 
has been ranked as 6th out of 401 laboratories in 
the World, whereas under Bio-Rad Immunoassay 
Programme, the laboratory has secured 44th rank 
out of 1253 laboratories in the world and 8th rank 
out of 248 laboratories in India. 

The Centre has been approached by various national 
and international agencies like WHO, CDC, Atlanta, 
Society of Applied Sciences, New Delhi and Global 
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Alliance for Improved Nutrition (GAIN) Geneva, 
for possible collaborations for biochemical analysis 
of various micronutrients in human biological 
samples.

NATIONAL NUTRITION 
MONITORING BUREAU (NNMB)
NNMB completed the third Rural Repeat Survey 
during 2011 and looked into the diet and nutritional 
status of rural population and prevalence of 
hypertension and diabetes among adult population 
in all the 10 NNMB states. The preliminary results 

indicate that despite decline in the food and 
nutrient intakes over a decade, the prevalence of 
underweight (49 to 42%), stunting (53 to 45%) and 
wasting (23 to 20%) were declined from 1996-97 
to 2010-11. Similarly, the prevalence of chronic 
energy deficiency (CED) among adults also 
declined significantly from 46 to 36% in the above 
period. Hypertension (SBP ≥140 mm Hg and / or 
DBP≥90 mm Hg) was seen in over 20% of men and 
women and diabetes was over 7% among rural men 
and women.
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The National Institute of Occupational Health, 
Ahmedabad and the National Institute for 
Research in Environmental Health, Bhopal 

are carrying out research in the priority areas 
environmental and occupational health relevant to 
national needs. During the year under report the 
environmental and occupational health problems 
of various working groups were carried out.

Intramural Research
NatioNal iNstitute of 
occupatioNal HealtH , 
aHmedabad 
cardiological and Neurological effects in 
Viscose Rayon Workers exposed to cs2

A study was conducted to find out the cardiological 
and neurological effects in viscose rayon workers. 
It comprises 153 workers working in the viscose 
rayon manufacturing section as exposed group 
and 155 workers in textile and other section not 
exposed to carbon-di-sulphide as the comparison 
group. The exposed group complained of vertigo 
(0.7%), tingling and numbness (2%) and joint 
pains (3.9%). Self-reported abnormal visual acuity 
was reported by 68(44.4%) exposed group and 
39(25.2%) comparison group workers. Clinical 
neurological examination revealed tremors in 
7.2% and 2.6% exposed and comparison group 
subjects respectively. 41.2% of exposed workers 
and 42.6% of comparison group workers had raised 
blood pressure. 98% of exposed group workers 
and 94.8% of the comparison group subjects 
had normal spirometric values. Mean scores for 
hand dynamometer were significantly higher in 
comparison group subjects while the mean scores 
for mental control tests were higher in the exposed 
group workers as compared to comparison group 
subjects. Environmental monitoring indicated that 

the Time Weighted Average (TWA) concentrations 
for CS

2
 in the CS

2
 plant, Viscose plant, spin bath, 

spinning/continuous spinning (CSY) section, 
textile coning areas, administration section and 
guesthouse (control areas) were well within the 
permissible exposure limit of 10 ppm . 

Study on Health Hazards/Environmental 
Hazards of Chrysotile Variety of Asbestos 

 A study was carried out to assess the health hazards 
in an unorganized sector handling asbestos. A 
total of 126 workers were subjected to clinical 
examination with emphasis on respiratory system, 
spirometry and chest radiography. Majority of 
the workers (61.1%) were from textile and rope 
making units followed by brake lining making 
units (22.2%), rope making (9.5%), and insulation 
board making units (7.1%). A total of 5.6% of the 
workers were suffering from cough, 3.2% had 
sputum production, 4.8% from backache and 4% 
from joint pain. On auscultation it was found that 
two subjects had fine crepitations while one each 
had coarse crepitations and pleural rub. Spirometry 
revealed that 21(61.7%) workers had obstructive 
disorder, 22(17.5%) were having restrictive 
disorder and 7(5.6%) were having combined 
disorder. A significant decline in FVC and FEV1 
was observed with increasing age and duration of 
exposure. On radiological examination, 14 (11.1%) 
showed prominent bronchovascular markings, 
3(2.4%) showed interstitial lung fibrosis, 8(6.4%) 
showed findings suggestive of Koch’s infection 
and 2(1.6%) showed cardiac enlargement.

Industrial Footwear Characteristics and its 
Influence on Postural Stability (Electromyographic 
and Stabilometric Study)

A cross-sectional survey was undertaken among 
male workers (N=253) using safety footwear in 

Environmental And Occupational Health
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industries (chemical, automobile, pesticide etc.) by 
specifically developed interviewer-administered 
questionnaire. The survey was appended by the 
longitudinal study of 23 male subjects. In cross- 
sectional survey about 82.2% of workers belonged 
to >25 years with average age being 36.3 ± 10.4 
years, job experience of workers was 10.4 ± 8.4 years 
and 12.2% workers had >8 hours of work schedule. 
About 63.2% of the workers were using shoes 
with poly urethane sole, 9% had PVC (poly vinyl 
chloride) sole respectively as per their occupational 
requirements. The average weight and heel height 
of safety shoe was 1002±200.5(g) and 2.7 ± 0.9 
(cm) respectively. The weight of the footwear of 
76.3% workers varied between 800-1000(g) and 
that of 20.1% workers used shoes with >1000 (g). 
The workers reported prevalence of MSD’s highest 
being lower back (11.8%), heel pain (11%), knee 
pain (8.3%) and pain in legs (5.1%). 

In the longitudinal study 23 male subjects of average 
age 31.09 ± 11.38 years were included with age 
ranging 18-55 years and with normal gait. 

Fig. 1. Electromyographic and stabilometric recordings in (a) 
standing and (b) walking with weights

A study conducted on 6 pairs of muscle (upper 
trapezius, erector spinae, quadriceps, bicep femoris, 
gastro-soleus, tibialis anterior) revealed that the 
activities of the antigravity muscles of the lower 
leg on the side holding weight (5/10 Kg) largely 
increased, fatigue in antigravity muscles of both 
legs was induced, and these phenomena increased 
wiggling and quick body sway. The stabilogram 
analysis showed that with an increase in load weight, 
centre of pressure excursions increased linearly. In 
short, increasing load weight challenged the load 
carriers’ stability, increased in postural sway and 
velocity of COP and required the load carriers to 
exert greater control of the load in order to maintain 
balance (Fig. 1). 

Biophysical and Geospatial Prediction of Heat 
Stress and Strain, with Reference to Climatic 
Vulnerability of Population in The Western India

Studies on human exposed to hot environment 
in tropics are limited. High temperatures ensure 
potential risk and cause clinical syndromes such as 
heat stroke, heat exhaustion, heat syncope, rashes, 
heat cramps and death. 

The occupational groups included in the study 
are rural and semi-urban industries – (i) indoor 
group: iron works and ceramics and pottery and 
(ii) outdoor group: stone quarry. The present study 
reports the data of the month of summer (N=477) 
and monsoon (N=196). 

Fig. 2. Activities of the workers in iron work (A) and stone quarry  
work (B)

The age of the workers ranged from 19 to 53, 18 
to 40 and 18 to 50 iron work, ceramic and pottery 
and in stone quarry respectively. During summer 
month the day time ambient temperature varied 
between 31 to 380C in iron work, 31 to 430C in 
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ceramic and 36 to 430C in stone quarry whereas 
in post monsoon month temperature ranged from 
31 to 450C, 32 to 440C and 31 to 480C in iron, 
ceramic and stone quarry, respectively. During 
summer and post monsoon the prevalence of high 
pulse rate, extreme weakness/fatigue, dizziness /
nausea, headache and fast and shallow breathing 
was found higher in stone quarry workers than 
iron and ceramic workers (Fig. 2). More than 
50% workers in iron, ceramic and stone quarry 
during summer and monsoon complain of 
excessive sweating, muscle cramps, elevated body 
temperature, excessive thirst, confused/irritated, 
muscle pain or spasms in the arms/leg, extreme 
weakness/fatigue and dry mouth. Over 45% of 
iron workers, 63% of ceramic workers and 87% 
of stone quarry workers complained of loss in 
work capacity during summer. Whereas 83% of 
iron workers, 71% of ceramic workers and 59% of 
stone quarry workers complained of loss in work 
capacity during the post-monsoon period. This may 

Fig. 3. Sweat loss and limit of tolerance in different district of Gujarat

probably explain that hot and humid environment 
in post-monsoon season impose high strain than 
the summer season. The study illustrate that the 
magnitude of physiological strains among workers 
due to environmental warmth might have potential 
risks of developing heat-related illness. GIS based 
map indicates increase in temperature at different 
districts of Gujarat from 2001 to 2011 (Figure 3). 
The limit of tolerance during summer month of 
2001 was more (75 to 105 min) compared to 2011. 
Similarly predicted water loss due to sweating also 
shows an increasing trend from 2001 to 2011. This 
might be due to climate change over a decade.

study on silicosis among agate Workers in 
Gujarat

A study was undertaken to investigate the potential 
risk factors, and to understand the mechanism of 
silica-induced toxicity among agate workers. The 
study was aimed to assess the awareness level 
and prevalence of use of protective methods; and 
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to understand the molecular mechanism of silica-
exposure induced toxicity. Out of 82 agate workers 
studied the majority (55%) were aware about the 
silicosis, harmful effect of silica-dust exposure 
(72%), protective methods to avoid silica-dust 
exposure (80%), but only 22% workers were using 
the protective methods. The data suggest that apart 
from the awareness, the education level of workers 
also plays a significant role to use the protective 
methods. 

The study on the mechanism of silica induced 
toxicity suggests that the LDH activity in plasma 
samples of exposed workers is 25 times more than 
the unexposed (control) subjects, whereas LDH 
activity was about 10 times higher in blood cells 
of control subjects than the exposed agate workers. 
After comparing with control subjects, the study 
suggests that the LDH activity in the plasma along 
with the occupational exposure history could be 
used as a marker for silica-induced toxicity. Results 
of in vitro study of silica induced genotoxicity in 
blood cells using comet assay suggest that silica 
exposure could induce DNA damage in dose and 
duration dependent manner. The genomic DNA gel 
electrophoresis suggests that silica-exposure can 
induce apoptosis in blood cells, and 24 h of 0.05 
mg/ml of silica exposure have about 30 times more 
irregular damaged cells compared to control cells. 
The analysis of the data for target gene suggests 
that Cdk4 gene involved in apoptotic pathway, is 
modulated by silica-exposure in exposed subjects.

Lead (Pb) Induced Nephrotoxicity and Role Of 
δ-Aminolevulinic Acid Dehydratase (ALAD) 
Gene Polymorphism

The biological samples (blood, urine and serum) 
were collected from workers working in lead 
smelter and lead acid battery manufacturing 
units . A total of 125 subjects were analysed for 
the ALAD genotyping. ALAD 1-1 genotype was 
found in 108 (86.4%) whereas, ALAD 1-2 was 
in 14 (11.2%) and ALAD 2-2 was found in only 
3 (2.4%) individuals. The prevalence of ALAD 
2-2 individuals was found very less in the studied 
population. Blood lead levels (BPb) were estimated 
in 25 workers which ranges from 0.672 µg/dl to 
38.5 µg/dl with mean of 7.38 µg/dl (±SD 9.26 in 
ALAD 1-1) and 6.47 (±SD 4.83 in ALAD 1-2). No 
significant difference was observed in blood lead 

levels, with reference to ALAD genotype present. 
Further quantification of urinary KIM-1 by using 
Luminex bead based protein array technology was 
established using urine samples of patients having 
acute kidney injuries (Fig. 4).

biomonitoring of long term pesticide exposures 
and their Neurobehavioral effects 

A study on assessing the cholinesterase activity in 
blood plasma of agricultural workers was initiated. 
Blood samples were collected from 40 agriculture 
workers with age group ranged between 20-45 years. 
The Data on types of pesticides used were collected 
from the study area. The frequency of pesticide 
usage and the dilution ratios varied in the region 
depending on the prevalence of the pest and the type 
of crop currently under cultivation. Majority of them 
had cultivated grape and a very few had vegetables 
and flowers. The majority of the workers did not use 
any protective equipment to prevent the exposures 
while spraying. Acetylcholinesterase (AChE) 
activity was ranging from 1.93 to 4.28 µmoles/min/
ml with a mean concentration of 2.95 µmoles/min/
ml, whereas butyrylcholinesterase (BChE) activity 
was ranging from 1.05 to 2.95 µmoles/min/ml with 
a mean concentration of 1.90 µmoles/min/ml. In 
comparision to controls, the study subjects showed 
lower levels of DNA methylation percentage. 
However, DNA methylation levels in blood serum 
of agriculture workers were non-significant than 
the control group.

Studies on Phthalate Compounds on Male 
Reproductive System of Rats

This study was conducted to evaluate the 
reproductive toxic potential of selected phthalate 
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compounds in in utero treated animals and also 
to assess the estrogenic potential in vivo. For in 
utero study, time pregnant rats were treated orally 
from gestation day (GD) 0 of post conception with 
three doses of BBP (4, 20, 100 mg/kg bwt daily 
up to parturition. The estrogenic potential of BBP 
and DBP with two different doses (20, 200 & 10, 
100 mg/kg, respectively) was assessed using two 
different tests i.e. 3-day uterotrophic and 20-day 
pubertal female assay. 

Significant reduction in dams body weight gain 
was observed in all the BBP and DES treated 
groups compared to control. The gestation length 
was elevated and developmental landmarks were 
slightly delayed in higher dose of BBP treated 
group, whereas weanling index was altered slightly 
in BBP mid and high dose treated groups with 
respect to control. The litter size and live pups/
group marginally lowered in higher dose of BBP 
and DES treated groups. The anogenital distance 
was marginally reduced in the higher dose of BBP 
and DES treated groups at post natal day (PND) 
5 and 25. The sperm motility and count were 
significantly lower in all the BBP treated groups 
except non-significant reduction in the sperm count 
in lower dose of BBP treated group at PND 75. 
However, the decline in testicular spermatid count 
and daily sperm production were non-significant. 
The number of abnormal sperm was increased 
significantly in BBP mid and high dose treated 
groups at PND 75. In the uterotopic assay the 
uterine wet weight decreased significantly in the 
higher dose and minor variations were noted in the 
ovary-wet weight in DBP and BBP treated groups, 
while the wet weight of these organs increased 
significantly in DES treated group. In the 20 days 
pubertal female assay weight of uterus and ovary 
declined significantly and changes in vaginal weight 
were non-significant in DBP and BBP treated 
groups. The study indicated that in utero exposure 
to BBP during entire gestation might have adverse 
effects on development and reproductive health of 
in utero treated rats and BBP and DBP may not 
have estrogenic potential in vivo.

environmental and occupational exposure and 
male Reproductive function

A study was initiated to understand the role of 
persistent chemicals, heavy metals with semen 

quality. A total of 110 subjects enrolled were 
divided into case and control on the basis of 
sperm count and motility (Case: Sperm count 
zero to <20 million/ml and/or total progressive 
motility <50%, Control: Sperm count >=20 
millions/ml and total progressive motility >= 
50%). The results indicated that the sperm count, 
motility and normal morphology were lower in 
cases compared to control. The accessory sex 
gland markers such as acid phosphatase, ascorbic 
acid, fructose, alpha glucosidase in seminal 
plasma were comparatively higher among the 
control group than the case. The sperm functional 
parameters such as hypo osmotic swelling and 
acrosomal intactness test showed decreasing 
trend among the cases compared to the control 
group. The sperm DNA integrity was assessed 
using three different techniques. Acridine orange 
(AO), aniline blue (AB), toluidine blue (TB) 
positive cells were found to be higher in the cases 
as compared to the control group (Fig. 5). The 
oxidative stress markers such lipid peroxidation 
and protein carbonyl content were significantly 
higher among the cases as compared to the 
controls, whereas the thiol and protein levels 
were higher in the controls than the cases. The 
data on the reproductive hormones indicated that 
the testosterone level was found to be higher in 
the controls compared to the case group whereas 
FSH and LH levels were found to be high in the 
cases than the control group. The data on thyroid 
hormones revealed marginal difference in the T

3
, 

T
4 

and TSH levels between the case and control 
groups. The blood lead and cadmium levels were 
higher in the cases as compared to the controls. 

Respiratory Response to tobacco dust 
exposure among the biddi binders
A total of 92 biddi binders (male 45 and female 
47) and 51 control subjects (male 8 and female 43) 
were investigated in the follow up study at the 
interval of two years. The bronchodilator study was 
carried out in 63 biddi binders (27 males and 36 
females). A detailed history of illness was collected 
and clinical examination was performed. The PFT 
were recorded spirometrically. The exposed male 
and female biddi binders have lower PFT values 
in the follow up study compared to the control of 
same sex. In male and female biddi binders SVC, 
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FVC FEV1 and the flow rates showed significantly 
lowered values compared to the initial study. The 
gradual decrement of PFT values were found in the 
initial and follow-up study as age increased. In non-
smokers, smokers and ex-smokers the PFT values 
are found higher in the initial study compared to 
follow up study.

Bronchodilator drugs were generally 
sympathomimetic agents that actively enlarge the 
lumen of the bronchioles to ease the obstruction. 
After 30 minutes of bronchodilator administration 
the post bronchodilator PFT was done. The positive 
bronchodilator was defined for FEV1 and FVC as 
an increase >12%of base line value and 200 ml 
according to ATS. In male and female biddi binders 
the positive bronchodilatation and significant 
difference in before and after bronchodilator was 
found in SVC, FVC and FEV1. The flow rates 
(FEF25-75% and FEF75-85%) also showed the 
positive bronchodilatation but the differences are 
not statistically significant.

Physiological and Metabolic Studies 
on Cycle Rickshaw Pullers Before and 
after Strenuous Exercise

A study was carried out among 35 cycle rickshaw 
pullers (RP) and 21 control subjects. Rickshaw 
pullers were asked to pull rickshaw in 6 cycles 
each of 15 min duration followed by 15 min rest. 
The heart rate was recorded continuously using a 
heart rate monitor. The result showed no significant 

difference between RP and Control subjects in 
relation to basal metabolic index (BMI). The average 
working heart rate (AWHR), peak working heart 
rate (PWHR) of all the RP showed the workload 
as ‘heavy’ and ‘very heavy’ job category. In case 
of control subjects, the AWHR and PWHR values 
were lower than that of RP indicating the workload 
as ‘moderate’ and ‘heavy’ categories. The mean 
values of energy expenditure (EE) of pulling a cycle 
rickshaw indicated the job of rickshaw pulling as 
‘heavy’ category. 

The biochemical analysis showed that before 
exercise, there was no significant difference between 
RP and controls in parameters like plasma glucose, 
serum urea, triglyceride, cholesterol and creatine 
kinase (CK). These values of RP and control 
subjects were within normal range, which indicated 
that all the individuals whether RP or controls did 
not suffer from any disorder of carbohydrate or 
lipid metabolism. In pre-exercise condition, there 
was no difference in pyruvate and lactate levels 
between the RP and control groups, however, in 
post exercise condition, pyruvate level was lower 
(p<0.001) in RP. After exercise, the values of 
pyruvate increased significantly in both the RP 
(p<0.001) and control (p<0.001) groups. The same 
result was observed in the lactate values. There was 
no significant difference in serum Na and K levels 
between RP and control before exercise whereas 
after exercise the level of Na and K decreased more 
in RP (p<0.001) than control (p<0.01) subjects. 
Same type of result was observed in the level of 

(a) (b)

Fig. 5. Acridine orange staining to demonstrate DNA/chromatin integrity (a) Green fluorescence shows normal sperm DNA; (b) Red 
fluorescence shows abnormal sperm DNA
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free fatty acid in the post-exercise condition. In 
pre-exercise condition, there was no difference in 
blood urea level between two groups, however, 
significant increase (p<0.001) after exercise in both 
RP and control groups indicated that there was an 
increased amino acid metabolism in the liver. The 
mean PFT values of the 35 cycle rickshaw pullers 
and 21 control subjects were are within the normal 
range. 

Socio Economic Status of 
Occupationally Exposed Workers of 
Building Construction Industry

This study covered 150 exposed and 50 control 
subjects of building construction unit. About 81% 
of the subjects were literate. Their average monthly 
total income was about Rs.5830/- (Rs.2200/- to 
Rs.30000/-). Most of the subjects were smokers 
(57%) & smoked mainly bidi and 35% consumed 
alcohol. They mainly lived in kacha house (55%). 
Majority of the subjects used drinking & cooking 
water from tubewell (85%) followed by tap water 
(12%). The mean occupational exposure of the 
subjects was 4.8 years. They mainly complained 
of headache (56%), vertigo (55%), joint pain 
(58%), low back pain (56%) and pain in back of 
neck (36%). The injuries and accidents were found 
in 57% of subjects. This was due to (a) falling of 
objects from height, (b) cut by sharp objects, (c) 
fall from height etc. The bonding and cohesiveness 
scores of the workers showed to be high (14.9±2.7) 
in a total score of 19. The overall psychosocial 
problems were low wages (58%), job stress and 
strain (62%) and doing repetitive work (34%). 
The majority of workers (93%) were not aware 
of the different social security schemes like Old 
Age Pension Schemes, Accident Benefits, Home 
Loan etc. initiated by the Government of India. 
Depending on the body mass index values, the 
chronic energy deficiency and obese were found 
in 30 and 6% of the subjects respectively. The fat 
percentage and the lean body mass values were 
13.7±4.3 (4.2-25.1) and 45.4±5.7 kg (32.8-59.8 
kg) respectively. The mean haemoglobin of 149 
workers was 11.9± 1.1gm/dl (9.5-15 gm/dl). Mild 
(Hb% 12-10 gm/dl) and moderate (Hb% >10-8 
gm/dl) anaemia were found in 46% and 1% of the 
subjects respectively.

Assessment of Hemolytic Profile in 
Arsenic Exposed Individuals in West 
Bengal

The detailed analysis of the bio-medical data of 
the blood cell count parameters and the screening 
parameters for hemolytic anemia in both males and 
female of control (n=181) and exposed (n=132) area 
population were carried out. It was observed that 
a good number of subjects, both male and female, 
were having abnormal cell counts, specially with 
respect to Hb, RBC, Hct, MCV, and platelet, which 
indicated the prevalence of anemic condition.

The major screening parameters of exposed area 
subjects (total n=226) were, reticulocyte count 
(%), screening of G6PD, direct Coomb’s Test, total 
billirubin and LDH in both male (n=105) and female 
(n=121). About 6% males and 5% females in the 
exposed area were having abnormal reticulocyte 
count, above 2.5%. In the exposed area, the mean 
G6PD values for male and female were 95.16 and 
68.63 min. respectively, whereas 3.81% of males 
and 3.31% of females were having increased G6PD 
values in their red cells. The total bilirubin values 
in 15.38% males and 19.78% females exceeded 
the normal value of 1mg/dL for exposed area. The 
LDH values were abnormal among 46.67% of 
males and 49.59% females. The direct Coomb’s test 
performed in whole blood of the exposed subjects 
showed negative results. The study indicated 
evidence of hemolytic anemia among the arsenic 
exposed population in the study area.

NatioNal iNstitute 
foR ReseaRcH iN 
eNViRoNmeNtal HealtH, 
bHopal
The Council’s National Institute for Research in 
Environmental Health (NIREH), Bhopal established 
in October, 2010 addresses mainly the immediate 
needs of gas victims of Bhopal. The Institute is 
mandated to strive to alleviate the suffering of the 
humanity through its all round efforts, viz. through 
translational research activities to make the life of 
gas victims qualitatively more meaningful. Besides 
this, the clinical activities of the Institute will be 
result oriented as the Bhopal Memorial Hospital 
and Research Centre (BMHRC) at Bhopal has 
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started functioning as an ICMR Institute since 
January, 2012.

During the year under report the institute continued 
the population based long term epidemiological 
study, undertook the pilot studies on mental health 
and congenital deformities.

population based long term epidemiological 
study

The long term epidemiological study 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.

The tasks undertaken by the NIREH are as 
follows:

Morbidity survey: The 44th round of six monthly 
detailed surveys continued till August 2011. The 
survey has revealed that the respiratory diseases 
among the exposed population is very high (12.39%) 
in comparison to that of control population (2.09%). 
A similar pattern has been observed in the ophthalmic 
morbidity in the exposed population (11.62%) in 
comparison to that of control population (2.75%), 
and the gastrointestinal tract (GIT) morbidity in the 
exposed population (6.37%) in comparison to that 
of the control population (1.63%).

Updation of cohort: During the six monthly 
surveys the loss of families was found increasing 
drastically due to various reasons viz. migration, no 
response, missing, etc. The migration of families 
was the biggest contributing factor. In order to 
trace the migrated families, the task of updation of 
cohort was taken up. Simultaneously information 
on other parameters was also updated. 

Survey on chronically ill patients: During the 
period a task to identify chronically ill patients was 
taken up. Atotal of 2242 and 560 chronically ill 
patients were identified from the exposed and the 
control areas respectively. The task is being carried 
out.

Death records: During the 44th six monthly surveys 
a task of collecting number of deaths, and cause of 
death during 1985-2011 was also carried out. This 
was done to authenticate and strengthen the already 

existing data on deaths. The death records for the 
period of 1996 to 2010 was analyzed. The total 
number of death within the exposed cohort is 2711 
out of surveyed exposed population of 26244 and 
in control cohortt was 585 out of surveyed control 
population of 9396. The total number of female 
death was 1154 out of 2711 total deaths in the 
exposed population and 219 out of 585 total deaths 
in the control population. Whereas the total number 
of male death was 1557 in the exposed and 366 in 
the control population.

Birth records: The detailed information on 
termination of pregnancy records was also collected 
during this period. Total number of birth registered 
during 1996 to 2010 was 7815 in the exposed cohort 
and 2459 in the control cohort. These are very useful 
sample for assessment of growth and development 
of new born second generation children born out of 
exposed patient(s).

pilot studies on mental Health 

During the year under review four important 
activities were undertaken to understand (i) 
the mental health problems of the gas affected 
population, (ii) their help seeking and utilization 
of the mental health services and the effectiveness 
of the services; (iii) preparation of the Manual of 
Mental Health Care for Medical Officers, and (iv) 
adaptation of the mental health research tools for 
future research. 

In a follow-up of 90 psychiatric patients, identified 
and diagnosed during the 1985-1994 longitudinal 
epidemiological study were followed up by home 
visits and evaluated for their clinical status, the 
treatment needs and other associated needs. Over 
80% were continuing to be symptomatic and their 
treatment experiences were unsatisfactory. Many 
social and economic needs were identified in this 
patient population.

The analysis of the clinical records of patients 
showed that only about 25% were regular in 
treatment and the patients had many problems like 
transport, high expense on medicines, lack of time 
from the treating personnel in providing good mental 
health care. From this it can be concluded that the 
current way of uncoordinated and adhoc approach 
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is not meeting the needs of the psychiatrically ill 
patients. 

The Manual of Mental Health Care for Medical 
Officers has been prepared, involving 12 Mental 
Health professionals of Bhopal city. This will be 
utilized to train all the primary care medical officers 
in the public and private sector during the next year 
work.

The psychiatric assessment tools like Self Reporting 
Questionnaire(SRQ) suitable for screening of the 
general population for psychiatric problems, the 
WHO Disability Assessment Scale(WHO-DAS) 
and WHO-Quality of Life (WHO-QOL) have been 
adapted to the needs of the Bhopal population. 
These will be valuable for the two studies planned 
for the next year, namely, the screening of general 
medical clinic attenders for mental disorders and 
the population survey for prevalence of mental 
disorders. 

Congenital Malformations 

A total of 780 children with congenital malformations 
were found during random screening of the three 
mild, moderate and severely gas affected localities. 
The patients were registered with Chingari Trust, an 
N G O and the patient visiting the O P D of Hamidia 
Hospital from January to March, 2012 were also 
included to compare the distribution of congenital 
malformations among the various population Group. 

It was found that there was not much or minimal 
difference in distribution of malformation in the 
various groups. The study revealed that the most 
commonly involved anatomical region was head 
& neck, the most commonly involved system was 
the nervous system. The hand and lip deformities 
were more common congenital malformations in 
the Muslims.

The likely contributing environmental factors 
for precipitating congenital malformation were 
major nutritional deficiency, very high level of 
consanguinity.

Extramural Research
task force on Vector-borne diseases and 
climate change

While studying the effect of climate change, analysis 
of change in temperature and relative humidity from 
1961 to 1990 for whole states of Uttarakhand, Assam 
and Mizoram based on PRECIS model revealed 
that transmission windows (TWs) increased up to 
two months in a span of 30 years. The increase was 
more pronounced in Mizoram. The TW of malaria 
for Almora (Uttarakhand), Kolasib and Aizawl 
West (Mizoram), based on meteorological  data 
collected from local weather stations from the year 
1990 to 2009, also showed increase in opening of 
TWs by 1-3 months.
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In the area of non-communicable diseases the 
Council’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 (NCdIR), Bengaluru was given status 
of a new permanent institute of the ICMR in March 
2011. The NCdIR is the outcome of the sustained 
and successful run of the National Cancer Registry 
Programme since 1981. Other studies included Jai 
Vigyan Mission Mode Project on community control 
of RF/RHd , research studies on diabetes, stroke 
,mental health and orthopaedics. Major highlights 
of various programmes undertaken by the Council 
in the area of non-communicable diseases during 
the year 2011-12 are given below.

Intramural Research

INSTITUTE OF CYTOLOGY AND 
PREVENTIVE ONCOLOGY, 
NOIDA
The Institute is adopting multi-disciplinary 
approach to find the role of causative factors like 
environmental, behavioral, genetic as well as their 
interaction for the prevention of cancers. another 
strategy for the prevention and early detection 
of cancer is by way of finding molecular genetic 
markers. 

Epidemiological Studies and Screening Activities 
for Cervical Cancer

development of cost cutting measures for cytology 
screening for resource limited settings. The Institute 
evaluated test characteristics of different screening 
modalities as also developed a magnifying device 
with an inbuilt source of light for visualizing cervix 
in field conditions. In another field based study in 
dadri for studying the comparative performance of 

the three modalities (ICMR- funded project) was 
conducted. In a multi-centric field-based study in 
collaboration with PaTH, evaluation of new test 
kit (Care HPV) for detection of HR- HPV (High 
Risk 14 HPV types) is near completion. The 
Institute has developed a magnifying device named 
“Magnivisualizer. a non disclosure agreement and 
an agreement on technology transfer were signed 
between ICMR and M/S Swart Scientifics. a 
project on validation study of “Magnivisualizer” 
was initiated.

In the field of molecular screening for cervical 
cancer, the ICPO has been recognized as a National 
Referral Centre for HPV & Cervical Cancer 
Screening. The Institute has developed multiplex 
PCR to detect various HPV types in one PCR 
reaction saving biological material, cost and time, 
as also detection of variant HPV types in Indian 
population for the purpose of developing HPV 
vaccines. 

Studies on therapeutic strategies for HIP infection 
include i) phase I clinical trial of polyherbal neem 
cream and tablet- Praneem in women with HPV 
infection and demonstrated that the Polyherbal 
formulation possessed potent anti HPV properties. 
The project is concluded. ii) dST funded multicentre 
trial for studying the anti HPV properties of 
Curcumin. The trial is concluded. 

In prophylactic vaccines against HPV, the ICPO 
has been selected as one of the trial sites for HPV 
vaccine (GaRdaSIL) Merck as also the Institute 
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 

Non-Communicable Diseases
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variant conctructs of HPV L1 and one of E6 gene 
are cloned.

WHO’s Regional HPV Reference Laboratory 
(HPV-LabNet Programme in South East Asian 
Countries):Since there is an urgent global need for 
harmonization of laboratory assays for HPV dNa 
diagnostics and serology for HPV surveillance 
for implementation and monitoring of vaccine 
response, ICPO has been recognized as WHO’s 
Regional HPV Reference Laboratory to strengthen 
HPV-LabNet programme in South East asian 
countries.

HPV DNA Based Assays:ICPO has participated 
in WHO’s international collaborative HPV 
study coordinated by NIBSC, UK (The National 
Institute for Biological Standards and Control) 
for establishment of international standards in 
harmonizing HPV 16 and HPV 18 dNa NaT-
based assays. Currently ICPO has the expertise 
to use various methodologies to detect HPV dNa 
like Hybrid capture II, Multiplex PCR, PCR using 
consensus primers and sequencing, etc.

HPV Serology:In HPV serology, RRL-ICPO 
participated in collaborative HPV 16 pre-study 
and established ELISa test for HPV16 antibodies 
at ICPO. We analyzed as per the SOP provided 
by Global Research Laboratory (GRL), Sweden, 
a panel of 19 serum samples from HPV 16 dNa 
positive women and virginal women, including 
the new IRR serum for HPV16. The samples were 
analyzed on HPV16 VLP-coated plate and control 
plate was coated with PBS. To analyze the sero-
reactivity, Od response at 415 nm for 30 min was 
taken and PLL value was calculated. 

Recently HPV Serology Proficiency study was taken 
up for testing of antibodies against HPV 16 and 
HPV 18 using ELISa with a panel of serum samples 
comprised of 90 human sera. The analysis was 
done as per the SOP provided by GRL, Sweden. To 
analyze the sero-reactivity, Od response at 415 nm 
for 30 min was taken and PLL value was calculated. 
data were sent to GRL, Sweden for evaluation.

Genetic Susceptibility Studies

Role of Genetic polymorphism of Genes Involved 
in Phase I and Phase II Detoxification System, in 
Susceptibility to Various Cancers: Several case 

control studies are being carried out at ICPO to 
determine the role of polymorphisms of some of 
the genes involved in Phase II detoxification and 
susceptibility to various cancers. GSTM1 and 
GSTT1 genes have unique polymorphism where 
the whole of gene is deleted and homozygous null 
individuals are frequent in population. One third of 
Indian population is homozygous null for GSTM1 
null and 10-20 % homozygous null for GSTT1 
null. Since in homozygous null individuals there 
is no enzyme they are unable to remove certain 
chemical from body and hence make individuals 
more prone to toxic effects of those chemicals, 
when exposed. 

Genetic Alterations

Since cancer is outcome of uncontrolled cell 
proliferation study of genetic changes (Single 
Nucleotide Polymorphisms; SNPs) in such genes 
may give an idea of mechanism of particular cancer 
development. SNPs may be used as genetic markers 
in different cancers.

Genetic Markers

attempts are being made to find out molecular 
markers that are indicators of precancerous and 
cancerous stages of the cell. This is followed by 
detection of such markers at single cell level using 
sophisticated modern techniques : i) Nucleic acid 
microarray techniques can identify at one go 
thousands of genes that are either altered, expressed 
more or inactivated in cancer cells as compared to 
normal non cancerous cells. Once the potential genes 
are identified they are validated in detail to come to 
final conclusion. This work is going on at ICPO to 
study gene involved in cervical precancerous and 
cancerous lesions. ii) Genetic alterations in genes 
involved in known pathways of cell proliferations: 
two studies are ongoing in this regard viz., 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.

Development of Cervical Cancer Gene 
Database

For the first time a manually curated database termed 
Cervical Cancer Gene dataBase (CCdB, http://
crdd.osdd.net/raghava/ccdb) has been developed 
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that contains information of experimentally 
validated genes that are known to be involved in 
the different stages of cervical carcinogenesis. In 
spite of the large women population that is presently 
affected from this malignancy still at present, no 
database existed that catalogs information on genes 
associated with cervical cancer. Therefore, the ICPO 
scientists have compiled 537 genes in CCdB that 
are linked with cervical cancer causation processes 
such as methylation, gene amplification, mutation, 
polymorphism and change in expression level, as 
evident from published literature. 

NATIONAL CENTRE FOR 
DISEASE INFORMATICS AND 
RESEARCH, BANGALORE
The National Centre for disease Informatics and 
Research (NCdIR), at Bengaluru was given status 
of a new permanent institute of the Indian Council 
of Medical Research in March 2011. The new centre 
was the outcome of the sustained and successful 
run of the National Cancer Registry Programme 
since 1981.

The following are the current thrust areas of 
NCdIR:

	 Cancer Registries – National Cancer Registry 
Programme (NCRP)

	 Patterns of Cancer Patient Care and Survival

	 development of Software applications 
Programmes

	  The major achievement of the centre are listed 
below :

	 	Collection of disease data in a systematic 
way and providing actual incidence (not 
estimates) as per international standards and 
quoted.

	 	Sustained programme for over 25 years 
providing valid estimates of the burden and 
patterns of cancer.

	 	The cancer atlas project helped map patterns 
of cancer in a cost effective way using recent 
advances in information technology.

Translational Research including Software 
Development

Major highlights are as follows : 

Population Based Cancer Registries (PBCRs): 
Enhanced mechanisms of duplicate checking/
matching through phonetics [names in any order (first, 
middle, last); registry defined checks; and filtration 
of duplicate sets to eliminate repetition of same sets 
at succeeding checks (dictionary 1.9 lakh cases; 4 
zones)]; statistical quality parameters as defined by 
cancer incidence in five continents (CIV) – IaRC 
including variation in cases from various sources 
of registration (both off-line and on-line); sub-site 
specific annexures; and export programmes.

Hospital Based Cancer Registries (HBCRs) and 
Patterns of Care and Survival Studies (POCSS): 
These include quality checks and generation of 
reports; SMS alert to both patient and physician; 
appointment scheduler; waiting time; demographic 
and clinical follow-ups; Kaplan Meir survival 
analysis; comparative tables/analysis only for 
Coordinating Unit; on-line generation sub-site 
annexures; and split up of head and neck cancers 
by individual sites.

Cancer Atlas: 

This includes Punjab cancer atlas (both off-line and 
on-line) with pathology and radiotherapy forms 
(both off-line and on-line).

The project on Translational Research under NCRP 
started with the objective of finding out how the 
large volume of epidemiological data on cancer be 
suitably translated into research activities that would 
benefit the cancer patients and the society at large. 

The top priority programmes and the other 
programmes under the project on translational 
research is NCRP software module for cancer 
registration and patterns of cancer patient care.

The Other Programmes include magnitude & 
patterns of tobacco related cancers (TRCs); cancer 
survival in developing countries; and site specific 
studies on oesophagus and stomach. PBCRdM 
software has been deployed in 22/27 PBCRs, the 
last being at Pasighat PBCR in arunachal Pradesh.
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Magnitude and Patterns of Tobacco Related 
Cancers 

The cancer sites (IaRC 1987) which were included 
under tobacco related cancers (TRCs) were: lip 
(C00), tongue (C01-C02), mouth (C03-C06), 
other oropharynx (C10), hypopharynx (C12-C13), 
pharynx unspecified (C14), oesophagus (C15), 
larynx (C32), lung (C33-C34) and bladder (C67). 

The summary of observations arising out of the 
analysis of the data is as follows: 

	Based on age adjusted incidence rates of TRC of 
males, the negisteries were cotegorized as low 
(<35), medium (35-50) and high (>50). Majority 
of NE registries fell in high TRC group.

	Out of old five urban registries, the registries of 
Chennai & delhi showed an increasing trend in 
the rates of TRCs. 

	The sites which showed an increasing trend in 
both Chennai and delhi registries were lung, 
tongue, other oropharynx and urinary bladder. 

	 In case of females, the Lung cancer showed an 
increasing trend in the registries of Bangalore, 
Chennai and delhi.

	Tongue and mouth cancers have shown an 
increasing trend particularly among younger 
age group (<45 years). 

Cancer survival in developing countries: Based on 
the response received from the registries, the status 
of this study was discussed in the XXVII Annual 
Review Meeting held in November 2011. The 
availability of computerized all cause mortality data 
was also reviewed and the status is as follows. 

	 For six PBCRs (Bangalore, Chennai, Bhopal, 
delhi, Tripura and Nagaland) all cause mortality 
computerized data are readily available and 
The PBCRs at delhi, Bhopal, Sikkim, Tripura 
and ahmedabad have submitted the all cause 
mortality data. 

	 For five PBCRs (ahmedabad Urban, Kollam, 
Thiruvananthapuram, Wardha and Mumbai) 
the computerized data is partly available.

	 For the remaining 13 PBCR areas this is not 
available. However, some of them like Sikkim can 
manually abstract the details from registers / records 
kept in the Birth / death registration units. 

Site specific studies on oesophagus and stomach: In 
the XXVII Annual Review Meeting, the following 
risk factors were recommended for investigations: 
a) Helicobacter pylori, b) dietary factors, c) Genetic 
factors – E-Cadherin, P53 mutations, glutathione S – 
transferase , d) smoking and e) alcohol.

Extramural Research
ONCOLOGY
National Cancer Registry Programme 

The 27th Population Based Cancer Registry was 
commenced at Government Medical College, 
Patiala and the seventh Hospital Based Cancer 
Registry was commenced at Postgraduate Institute 
of Medical Education and Research, Chandigarh. 
a project on “development of an atlas of cancer 
in Punjab’’ was also initiated. So far data on about 
5000 cases have been received.

With the development of software modules , 31 centres 
have started using the Hospital Based Cancer Registry 
data Management Programme. These centres have 
contributed data on 16,000 cancer cases. 

The complete list of collaborating centres with the 
NCRP network is given in the Table and Figure 1a) 
and Figure 1b depicts the cancer atlas of Punjab.

Population Based Cancer Registries 

The progress report/data for the years 2009-10 was 
presented at the XXVII annual Review Meeting. 
Besides the information provided by the data 
itself discussions were held on the completeness 
of coverage and the quality of data including 
collection of mortality data. Figure 2 provides the 
age adjusted incidence rates of all anatomical sites 
of cancer in males and females.

Hospital Based Cancer Registries and Patterns of 
Care and Survival Studies (POCSS):

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 setting as also getting correct information on 
clinical stage and details of cancer directed treatment. 
Though all of this information would be available 
in a limited number of cases that are of interest to 
an individual clinician for the HBCR as a whole 
that accounts for all the cases registered in a given 
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hospital such information is far from complete. 
Only the latter would provide a true picture of 
cancer patient care in the given hospital. against 
this limitation the POCSS was commenced for 
three sites of cancer viz., cancer breast, cancer 
cervix and head & neck cancers. In cancer breast 
of the 9,270 patients, 471 (5.1%) were in stage 
1. The waiting time for diagnosis was less than 
one month in 90.4% of patients. The time taken 
between the diagnosis and date of commencement 
of treatment was less than one month in 66% 
of patients. Multi modality treatment (surgery, 
radiotherapy, chemotherapy, hormone therapy) 
was given in over 60% of patients and 12 month 
follow up was 84%. The 12 month survival 
varied from 91.6% in stage I to 68.6% in stage IV. 
Breast conservative surgery was practiced in 39% 
of patients in stage 1 disease. In cancer cervix 
microscopic confirmation of diagnosis was seen 
in 98%, stage I disease in 15.8%, waiting time for 
commencement of treatment less than one month 
in 61.5 % and radiotherapy with or without 
chemotherapy in 88% of patients. In head and 
neck cancers the major sites were tongue, mouth, 
pharynx, nasopharynx and larynx. Surgery 
followed by radiotherapy and/or chemotherapy 
was the predominant type of treatment. 

Translational Research including Software 
Development

The software development was under taken in the 
programme developed for PBCRs and HBCRs 
in order to update the mechanisms of duplicate 
checking/matching through phonetics.

Table. The number of centres and data sets under 
the Network of the NCRP “Cancer Registration in 
India – 2012”

Centres data Sets
1. PBCRs 27+1(Hyd) 260 27
2. HBCRs 09 09
3. POCSS (incl. 5 

HBCRs)
17 45

4. Cancer atlas NE 17 17
5. HBCR-dM-SW 50 (36) 23
6. Punjab cancer 

atlas
 96 38

7. Kerala cancer 
atlas

(8) 0

Total 181 159

Fig. 1 (a). NCRP Network 2012.

Fig. 1 (b). Cancer Atlas – Punjab State
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FEMaLES

Fig. 2. Comparison of age adjusted incidence rates (AARs) of 
all PBCRs.

aLL SITES (ICd-10: C00-C96) 

Breast Cancer
Under the Task Force project “Establishment of 
breast cancer cell line,” 25 breast tumor specimens 
were collected and used for initiation of primary 
cultures. Two primary cell lines were completely 
purified, characterized and passaged several times 
so as to establish continuous cell lines.

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 and cervix are being updated. 

CARDIOVASCULAR DISEASES 
Jai Vigan Mission Mode Project on “Community 
Control of RF/RHD”

Epidemiological studies of streptococcal sore throat 
and impetigo, prospective surveillance of RF/RHd 

and registry-based control projects and school-
based sample surveys were carried out to advance 
understanding about the biology of streptococci, 
the magnitude of RF/RHd, and the feasibility of 
implementing RF/RHd control program through 
the existing health infrastructure as part of ICMR’s 
Jai Vigyan Mission Mode Project on “Community 
Control of RF/RHd”. The study was carried out in 
10 centres across the country. Prevalence of GaS 
was 2 to 25% in children with sore throats and 0.5 
to 23.4% in children with no sore throat. GaS in 
impetigo cases (studied only in two centers) ranged 
from 0.05% in Chandigarh to 29.4% in Vellore. 
Prevalence of RHd in 5-14-year-old students ranged 
from 0.2 to 2.2/1000 (median 1.1). Most centres 
reported high rate of secondary prophylaxis provided 
to registered patients. Large number of RHd cases 
needed interventions which were available at most 
of the centers but high treatment cost was cited as 
common reason for not availing these interventions. 

Foetal Origin of Coronary Artery Disease

A multicentric study titled “Relation of candidate 
gene variants regulating triglyceride metabolism 
to serial changes in childhood body mass index 
and coronary artery disease risk factors in young 
adulthood” has been imitiatedaimed to determine 
the frequency of polymorphisms in APOA-V gene, 
hepatic lipase and PPAR γ in subjects of Delhi cohort 
and their relation to changes in body mass index (at 
different stages of growth). The risk allele of APOA5 
(-1131C) resulted in 23.6 mg/dl higher triglycerides 
as compared to normal allele (P < 0.001). Risk allele 
of HL (-514T) was associated with significantly 
higher HDL2 levels (P = 0.002). None of the 
polymorphisms had any significant relationship with 
birth weight or serial changes in anthropometry from 
birth to adulthood in this cohort. 

Web Based Management for Acute Coronary 
Events (MACE) Registry Network

The Task force on “Management of acute 
Coronary Events (MaCE) Registry” has 
completed the phase I study in 13 centres around 
the country. The objectives of the phase I was to 
establish multicentric hospital based registry of 
acute coronary events and to develop an efficient 

MaLES
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electronic data management system amenable 
to be an ultimately web based system and test its 
feasibility. The eCRF for this feasibility study was 
developed by ICMR and operationalized through 
establishment of information systems and secure 
storage of data. Based on the experiences of 
feasibility study a new eCRF has been prepared and 
loaded on the website for MaCE registry. The web 
eCRF has all data confidentiality mechanisms. The 
13 centres in feasibility study collected data from 
1609 aCS cases. data analysis is being carried out 
through indigenous software developed by ICMR. 
detailed reports on demographics of aCS patients, 
reasons for delay in presentation, door to needle 
time, door to balloon time, mode of payments, drug 
prescription and relationship of these parameters to 
final outcome (death or any other event) are being 
provided online to all centres. 

ICMR - INSERM Collaboration in Cardiovascular 
Diseases - Development of Biobank for CVD

a project “designing a biobank for biological 
samples collected from a mega study on acute 
coronary events in Indians” was initiated under 
ICMR INSERM collaboration in year 2009. The 
aim of this study was to develop a protocol for 
developing a biobanking facility for biological 
samples collected from acute coronary syndrome 
cases in MaCE registries and validate the protocol 
by undertaking a study in three of the MaCE 
registries. The Biobank is located within the 
premises of ICPO, NOIda and collaborates with 
St John’s, Bangalore, PGIMER, Chandigarh, and 
aIIMS, New delhi which act as centers for data and 
biological specimen collection from aCS cases and 
controls. The study is using standardized protocols 
for sample collection, transport and storage. The 
challenge was to see that each sample is processed 
in exactly the same manner and all information 
related to the biological sample, whether clinical or 
laboratory data or that regarding sample collection, 
transportation and storage, is linked to the sample. 
The biobank has collected, transported and stored 
blood, dry blood spots, urine and saliva samples 
from aCS patients and hospital controls along 
with data. The study suggests that setting up of a 
biobank is feasible through use of well standardized 
protocols.

NEUROLOGICAL SCIENCES
Population Based Urban Stroke Registry

a feasibility study with the objectives to evaluate the 
feasibility of establishing a population based stroke 
registry for finding the burden of stroke, stroke 
types and risk factors for stroke in urban city of 
Ludhiana, Punjab is ongoing. data collection from 
city births and deaths division, selected health care 
institutions and scan centres is being undertaken. 
The registry has registered 2749 stroke cases of 
which 1529 patients were from Ludhiana city and 
990 from outside the city. a large number of these 
patients were from private hospitals (n=826) and 
scan centres (n=506). datasets regarding patient’s 
demographic details, risk factors, type of stroke, 
diagnostic method used, outcome at discharge and 
28 day follow up were collected by this registry. 
There were 18% stroke patients in the age group of 
18 to 45 years. a total of 249 deaths occurred due 
to stroke. 

DIABETES 
ICMR Advanced Centre for Genomics in Type 2 
Diabetes Mellitus

The ICMR’s advanced Centre for Genomics in 
Type 2 diabetes Mellitus was initiated at Madras 
diabetes Research Foundation, Chennai. Two 
projects entitled,” Study of genes related to maturity 
onset diabetes of the young (MOdY) and early onset 
diabetes,” and,” Study of genes implicated in ion 
channel dysfunction in diabetes,” were completed. 
about 9% of clinically diagnosed MOdY patients 
had HNF1A (MODY 3) gene mutations. about 
3.4% of clinically diagnosed MOdY patients had 
HNF4A gene (MODY 1) mutations. The novel 
HNF1A gene mutation Arg263His was found in 
diabetic members and not with the NGT members 
in the large family proving its co-segregation 
with diabetes. The mutant R263H showed lack 
of dNa binding activity which was revealed by 
transactivation assay and subcellular localization 
studies. discovery of the R201C mutation in one 
of the PNdM patients made it possible to switch 
over this patient from insulin therapy to oral 
sulfonylurea. 
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Genomic Analysis of MHC Genes (HLA and non 
HLA) in Type 1 Diabetes (T1D) in the Indian 
Population

The project was initiated with the aim to understand 
the genomic characterization of multiple 
autoimmune favoring HLa-dR3 haplotypes in 
type 1 diabetes (T1d) in different ethnic groups of 
India (North, South and Kashmiri populations of 
India) and their comparison with similar haplotypes 
in Western Caucasians. The findings reveal that 
T1d shows a strong association with dR3 in all 
the three population groups, the strongest being in 
the North Indian and Kashmiri population. T1d 
patients from South India also revealed a positive 
association with dR4, similar to that observed in 
the North american and North European Caucasoid 
populations. 

ICMR-Indian National Diabetes Study (ICMR-
INDIAB)-Phase I

The ICMR-INdIaB study (Phase I) covered 
the three states [Tamil Nadu, Jharkhand and 
Maharashtra] and one Union Territory [Chandigarh] 
of India. a multi-stage stratified random sampling 
design was used to survey individuals aged ≥20 
years with the primary objective to determine 
the prevalence of diabetes and prediabetes in 
India. Of the 16,607 individuals enrolled for the 
study, 14,277 [86%] individuals participated. The 
overall weighted prevalence of diabetes (both 
known and newly diagnosed) in Tamil Nadu was 
10.4%, Jharkhand, 5.3%, Chandigarh, 13.6% and 
Maharashtra, 8.4%. The prevalence of prediabetes 
was 8.3, 8.1, 14.6 and 12.8% respectively. The 
prevalence of hypertension, dyslipidemia and 
metabolic syndrome were highest in Chandigarh 
compared to other States. In terms of glycemic 
control, urban Jharkhand and rural Maharashtra 
had the highest proportion of diabetic subjects 
with good glycemic control. Maharashtra had 
the highest prevalence of coronary artery disease 
among diabetic subjects compared to other States. 

Camel Milk and Diabetes

The Council has initiated a Task Force on “Camel 
Milk and diabetes” with the aim of looking at the 
multidisciplinary aspects of camel milk in Raika 
community of north-west Rajasthan, a preliminary 

report of which indicated the beneficial effects of 
camel milk in diabetics. 

Specifically, the results of the project on “Effect of 
camel milk on glucose metabolism in adults with 
normal glucose tolerance and type 2 diabetes in 
Raika community: a cross over study”, showed that 
in type-2 diabetics, camel milk reduces FBS, post-
prandial glucose and Hba1c. aUC-insulin and 
aUC-glucose also decreased significantly along 
with HOMa-IR. 

The study on HLa Profiling in Raika Community 
of Rajasthan was initiated at two centres viz; delhi 
and Bikaner with the aim to investigate the HLa 
class I and Class II genes in the Raika Community 
of Rajasthan and non-Raika community living 
in the same geographic region and evaluate the 
occurrence of known predisposing and protective 
alleles for type 1 diabetes (T1d) in these 
communities. The frequency of the HLa-dRBI*03 
allele in Raika and non-Raika population was 
found to be significantly higher in comparison to 
the north Indian population. The frequency is four 
times higher in Raika (57.5%) and among non-
Raikas it was twice (31%) the frequency observed 
in North Indians (14.05%). as per published 
literature, Raika is the only population in the 
world that has such a high frequency of dRB1*03 
allele and associated HLa-a and B alleles that 
confer risk of Type1 diabetes in India and in most 
populations. although there was high occurrence of 
autoimmunity favoring HLa alleles and haplotypes 
among both Raika and non-Raika communities, 
this did not have a comparable incidence of Type 1 
diabetes and/or other autoimmune diseases in the 
two groups. 

another study on understanding genetic basis of 
resistance to diabetes in the Raika community was 
aimed to (i) evaluate association between genetic 
polymorphism of candidate genes implicated in 
type 2 diabetes in the Raika community, and (ii) 
compare the susceptible genetic polymorphism in 
Raika community and non- Raika communities 
residing in the same geographical area. The 
multicentric study was initiated at three centres 
viz: SP Medical College, Bikaner; IGIB, delhi; 
and NIN, Hyderabad. It was observed that there 
was significant difference in FBS and OGTT of 
non- Raika and Raika groups showing lower FBS 
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in Raika, whereas both the groups belong to same 
lifestyle and environment. Others parameters did 
not show any significant difference in the levels. 
On studying the distribution of GLUT-4 genotype it 
was observed that both populations did not have any 
major difference in genotype distribution and allele 
distribution and in both the groups, aa genotype 
(known to be associated with mutation) was not 
present. The results obtained did not show any 
difference both, for genotype or allele distribution 
among Raika and non-Raika communities. 

However, the comparison of genotype distribution 
showed significant difference at variants in MTHFR, 
PAX4, CAPN10, LEP and CDKAL1 (p<0.05) among 
Raika and non- Raika population.No difference at 
other loci was found among Raika and non- Raika 
communities. Preliminary analysis suggests that 
the protection of Raika community against type 2 
diabetes might be because of the higher prevalence 
of protective alleles. 

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 
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 10,000 subjects 
have been collected which includes information 
on diabetes types prevalent, complications, types 
of treatment, etc. 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. 

MENTAL HEALTH
Suicide Behaviour

The Task Force project was carried out at delhi 
and Vellore with the aim to find out the prevalence 
of suicidal ideation and suicidal attempt in the 
community. The study has been carried out in the 

purposively selected two communities at each 
centre.

at delhi centre, the prevalence of current suicidal 
ideators was 3.36% and lifetime prevalence was 
11.1%. being 11.6% in the Vellore centre. Prevalence 
of attempters was 0.36% at delhi and 0.50% at 
Vellore, which is somewhat below the range (0.4-
4.2%) reported in internationally published studies. 
There was no completed suicide reported in the field 
areas in the study in delhi though three deaths were 
found at Vellore due to suicide. Incidence of suicidal 
ideation in two field areas at delhi  over two year 
follow up was 2.09%  while at Vellore centre it was 
higher than delhi. The study revealed the following 
risk factors at delhi : Female gender, unemployment, 
economic stress, poor educational level along with 
high levels of psychosocial stress, hopelessness, 
relationship difficulties with spouse were the risk 
factors for suicidal ideation. Significant proportion 
of persons with current and lifetime suicidal 
ideation had diagnosable psychiatric disorder with 
depression being the commonest. Little over one 
third proportion of persons had no psychiatric 
disorder. The Vellore centre’s main findings were 
that suicidal ideation is widely prevalent and is 
associated with both psychiatric as well as multiple 
psychosocial factors. The risk factors for  suicidal 
ideation were female gender, lack of formal 
education, poverty, high levels of psycho social 
stress, stressful life events, problems in relationship 
with spouse, domestic violence against women, high 
levels of psycho- social stress, stressful life events, 
suicidal ideation and poor integration with family. 
at Vellore causes of death as per Verbal autopsies 
of 36  deaths were examined, of which death by 
suicide were three due to  failure in exam; poisoning 
associated with alcohol dependence; poisoning and 
depression due financial problems; drug overdose. 
death due to physical illness were 33. The study also 
revealed correlates of new suicidal ideation (n=87) 
being marital discord, domestic violence in women, 
alcohol use in men, lower socioeconomic status. 
The study also provided insight into the correlates 
of suicidal attempts. 

ORTHOPAEDICS
National Task Force study on “Epidemiology of 
musculo-skeletal disease conditions in India” was 
carried out from July 2007-2012 across three centres 
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viz. delhi, Jodhpur and dibrugarh to estimate the 
prevalence figures of the select disease conditions 
(Ra,Oa, and spine). The data from approximately 
31,000 subjects were collected. The study showed 
that the prevalence of MSds was 7.08% in delhi, 
11.52% in dibrugarh and 9.53% in Jodhpur. The 
prevalence of Ra in delhi was 0.17%, it was 

0.19% in dibrugarh and 0.62% in Jodhpur study 
areas. The prevalence of Oa in delhi was 3.28%, 
5.81% in dibrugarh and 6.52% in Jodhpur. The 
prevalence of spinal disorder in delhi was 4.8%, 
in Jodhpur 5.42% and 5.76% dibrugarh. The final 
report has been brought out and is available on the 
Council’s web site.
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Research in the field of basic medical sciences 
was carried out at Council’s National 
Institute of Pathology (NIOP), New Delhi 

and National Institute of Immunohaematology 
(NIIH), Mumbai and various other centres 
during the year under report. Studies were done 
in the field of tumour biology, pathology of 
infectious diseases, environmental toxicology and 
haematological disorders as part of intramural 
research. Extramural research was conducted in the 
fields of pharmacology, cell and molecular biology, 
genetics, traditional medicine, biochemistry, 
immunology and stem cell research.

Intramural Research
NATIONAL INSTITUTE OF 
PATHOLOGY, NEW DELHI
The Institute attained the status of National Institute 
of Pathology on May 1, 2012, its foundation day 
based on research achievements and services 
provided to nation.

TUMOUR BIOLOGY

 The focus of research in the area of tumour biology 
was on the identification of diagnostic, predictive 
and prognostic biomarkers, new drug targets and 
gene-environmental links mainly in breast, prostate, 
urinary bladder and brain cancers, lymphomas and 
leukemias, and cancers prevalent in Northeast 
region of India. 

Breast Cancer

To highlight the genetic changes associated with 
development of breast cancer in young women, gene 
expression and methylation profiles were studied 
in 20 early and 20 late onset breast cancer patients 
using microarrays leading to identification of 

several genes that are differentially expressed. The 
genes from several gene families such as those of 
SLC, TMEM, Cadherins, FOX, and some of genes 
involved in chromatin modification, and replication 
were found to be differentially expressed in early 
onset or late onset cancers . The identification of 
potential breast cancer stem cells is important as 
the characteristics of stem cells suggest that these 
are resistant to conventional forms of therapy and 
responsible for relapse. To elucidate characteristics 
of breast cancer stem cells, the breast cancer cell line 
MCF7 was grown as an adherent culture. The cells 
were stained with ALDH antibody using Aldeflor 
kit and sorted using FACS ARIA II (Fig.1). The 
sorted ALDH+ cells were then cultured in non-
adherent, non-serum conditions at 37°C in 5% CO

2
 

to form mammospheres. Primary mammospheres 
were dissociated with trypsin to obtain single cells. 
These sphere forming single cells, enriched for 
breast stem and early progenitor cells were used 
for serial passage (secondary and tertiary sphere 
formation) to test the functional definition of 
stem cells for self renewal. Dissociated cells from 
these mammospheres were again analyzed for the 
presence of ALDH+/bright cells and were sorted using 
FACS. 

Fig. 1. Representative picture depicting the exptression of ALDH+ 
marker by FACS

To study the effect of siRNA mediated androgen 
receptor (AR) gene silencing on androgen signaling 

Basic Medical Sciences
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pathways in breast cancer, breast cancer cell lines 
MDAMB 453 (AR+) with or without 10nM DHT 
exposure and MDA MB 231(AR-) were subjected 
to Annexin-V binding assay before transfection 
and following transfection with AR siRNA, and 
were analyzed by FACS (Fig. 2). DHT promoted 
apoptosis in MDAMB 453 cells and the effect was 
reduced after AR gene silencing. The MDAMB 
231 cells did not respond to DHT. 

Urinary Bladder Cancer

To characterize the host immune profile associated 
with progression of superficial transitional 
cell carcinoma (TCC) of urinary bladder, gene 
expression was studied by real-time PCR (SYBR-
Green) for 84 genes of the cytokine network and 
84 genes of the NFκB pathway. Cytokine gene 
expression in tumour tissue revealed upregulation 
of IL-17A, Th2 cytokines IL-4 and IL-9, INH 
and Stat1 genes and downregulation of SOCS1 
and IL-6R. In non-muscle invasive urothelial 
cancer (NMIUC), eight genes were dysregulated 
and included IL-4 and GATA3 (Th2), IL-17A, 
and STAT1. In muscle invasive urothelial cancer 
(MIUC), the Th1/Th2 balance showed polarization 
towards Th1. Gene expression of NFκB pathway 
showed downregulation of EDARADD and 
HTR2B in both NMIUC and MIUC. Akt1 was found 
downregulated in MIUC and TBK1 was found 
upregulated in NMIUC indicating the activation of 
the non-canonical NFκB pathway.

Cancers in North-East India

Studies were undertaken to investigate the role of 
tobacco and pesticides for high incidence of oral, 
lung and gastric cancers in North-East region. 
Targeted re-sequencing of 169 functionally relevant 

and potentially important genes in oral cancer 
showed a large number of mutational changes 
including 96 SNPs (50 novel and 46 known SNPs) 
and 46 Indels (29 novel and 17 known Indels). Most 
of the known SNPs with high read depths (>50) 
were located in tumour suppressor genes in addition 
to some SNPs in non-coding regions. Application 
of multi-analytical approach, including logistic 
regression (LR), classification and regression tree 
(CART) and multifactor dimensionality reduction 
(MDR) to explore high order interactions among 
xenobiotic metabolizing genes and environmental 
risk factors in lung cancer cases showed 
smoking as the predominant risk factor, while 
individually, CYP1A1*2A polymorphism was 
found significantly associated with increased lung 
cancer risk, the EPHX1 Tyr113His and SULT1A1 
Arg213His conferred reduced risk. MDR analysis 
identified two distinct predictor models for the 
risk of lung cancer in smokers (tobacco chewing, 
EPHX1 Tyr113His, and SULT1A1 Arg213His) 
and non-smokers (CYP1A1*2A, GSTP1 Ile105Val 
and SULT1A1 Arg213His) with testing balance 
accuracy (TBA) of 0.6436 and 0.6677, respectively. 
In gastric cancers, targeted resequencing showed 
a total of 178 SNPs and 23 indels (12 insertions 
and 11 deletions). Most of the observed SNPs were 
known SNPs, however, a few novel SNPs were 
also found in the in-coding regions of genes that 
may have functional relevance in the pathogenesis 
of gastric cancer. 

To study the immunogenetic profile of 
nasopharyngeal carcinoma in North-East region 
standardization of 31 microsatellite markers was 
done during the year by using FAM labelled forward 
primer and unlabelled reverse primer at gradient 

After transfectionBefore transfection 
Fig. 2. MDA MB 453 cells exposed to 10 nM DHT labelled with Annexin VFITC 
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temperatures. Following the confirmation of 
amplification, samples were prepared for fragment 
length analysis in a DNA sequencer using a master-
mix containing PCR product, GeneScan -500 LIZ 
Size Standard and Hi-Di formamide (Fig. 3). The 
capillary electrophoresis was performed using the 
Applied Biosystems ABI PRISM 3130xl genetic 
analyzer with Data Collection Software Version 
2.0 USA. Analysis of preliminary results was done 
using Gene Mapper software which showed many 
allelic variants for all the 31 micosatellite markers. 

Fig 3. Agarose gel showing PCR amplification of microsatellite 
marker RING 3CA in seven different samples of North-East India. 
The size of the band was expected around 210-220bp

For detection of EBV in tissue/ blood samples 
EBV positive cell line B95.8 (marmoset blood 
leukocytes EBV transformed cell line that releases 
high titres of transforming EBV) and EBV-positive 
Raji cell line were obtained, and standardization of 
the optimum PCR conditions for detection of EBV 
was done. 

In oesophageal cancer, studies were continued to 
investigate link between genetic variations, tobacco 
consumption and familial aggregation by genome 
wide analysis of copy number variations. In the 
preliminary study, five tumour tissue and blood 
samples (germ line DNA) from the same patients 
were processed. All patients had a history of betel 
quid chewing and smoking.

Brain Tumours

 Malignant gliomas are the most frequent and lethal 
cancers originating in the CNS. Mutations in the 
gene encoding isocitrate dehydrogenase (IDH1) 
have been reported in acute leukemias and gliomas. 
Screening of 195 gliomas for IDH1expression was 
done using a tissue microarray-based approach to 
assess the role of IDH1 protein in these tumours 

with respect to different histological types and 
correlate IDH1 immunoexpression with p53 and 
EGFR expression (Fig. 4).

IDH1 is a useful immunohistochemical marker 
to differentiate reactive gliosis from low-grade 
astrocytoma, has potential as an independent 
prognostic marker and also helps in distinguishing 
primary from secondary glioblastoma. Its sensitivity 
and specificity need to be assessed by simultaneous 
sequencing and its validation on clinically annotated 
samples.

PATHOLOGY OF INFECTIOUS 
DISEASES
Chlamydiasis

During the period under report, the in situ expression 
of Cu, Zn-SOD and Mn-SOD was studied by 
immunohistochemistry in the endometrium of 
women throughout the menstrual cycle, and in 
the endometrial curettage tissue during early 
pregnancy and in Chlamydia trachomatis infected 

Fig. 4. Photomicrograph of TMA cores showing IDH1 expression 
in DA(A), GBM (B),OLIG (C),  p53 in GBM(D), EGFR in GBM 
(E) and p53 in DA (F) (x100)
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spontaneous aborters to study the role of oxidative 
stress. The epithelial cells showed a positive 
immunostaining for Cu, Zn-SOD and Mn-SOD 
in the endometrium throughout the menstrual 
cycle and in early pregnancy. In the stroma, weak 
immunostaining for Cu, Zn-SOD and moderate 
immunostaining for Mn-SOD were observed in the 
pre-decidual cells in the late secretory phase, but no 
immunostaining was observed in the stromal cells 
from early proliferative phase to mid-secretory 
phase. Decidual cells in early pregnancy showed 
strong immunostaining for Cu, Zn-SOD and Mn-
SOD. In curettage tissue from spontaneous aborters 
diagnosed as C. trachomatis positive, moderate 
immunostaining for Cu, Zn-SOD was observed in 
the cytotrophoblast while endothelial cells exhibited 
occasional staining. 

 Study on role of cox-2 in recurrent aborters showed 
upregulated (2.0-fold) mRNA expression of cox-2 
gene in C. trachomatis infected women undergoing 
recurrent spontaneous abortion in comparison with 
those women undergoing MTP and were found 
C. trachomatis-negative (1.5-fold). The study is 
continuing to quantitate the chlamydial load by real-
time PCR in spontaneous aborters with increased 
cox-2 expression and to compare the prostaglandin 
E receptor gene expression pattern in infected 
recurrent spontaneous aborters and uninfected 
women undergoing surgical abortion.

 Reactive arthritis (ReA) is an inflammatory joint 
condition triggered by an extra-articular bacterial 
infection. C. trachomatis is the most common cause 
of ReA in the course of a urogenital tract infection. 
This study was aimed to determine the frequency 
of C. trachomatis in synovial samples from patients 
diagnosed with ReA and axial spondyloarthropathy 
(AS) by utilizing a nested PCR. During the year 
under report, among 53 patients registered for 
this study 38 ReA/ AS patients with mono and 
oligoarthritis fulfilled ESSG criteria for ReA/AS. 
Eight of these 38 ReA/ AS patients were positive 
for C. trachomatis MOMP/ plasmid genes by 
conventional PCR. Nested PCR for C. trachomatis 
plasmid gene showed 10.5% patients to be positive 
for this microorganism. C. trachomatis-specific 
IgA antibodies were found in the synovial fluid of 
31.5% patients while 15.7% patients were positive 
for serum anti-C. trachomatis IgA antibodies. All 

patients positive by nested PCR for C. trachomatis 
were IgA-positive. 

Leishmaniasis

Miltefosine, an oral drug with a long half-life, has 
been introduced as the first line treatment in the 
Indian subcontinent. It is feared that resistance may 
emerge rapidly, threatening control efforts under the 
visceral leishmaniasis (VL) elimination programme. 
In vitro susceptibility towards miltefosine and 
paromomycin in Leishmania donovani isolated from 
VL and PKDL, pre- and post-treatment cases, was 
measured using an amastigote-macrophage model. 
Miltefosine susceptibility of post-treatment isolates 
from cured VL cases was comparable whereas that 
from relapses was significantly higher to that of 
the pre-treatment group. In PKDL, post-treatment 
isolates exhibited significantly lower susceptibility 
than pre-treatment isolates. Overall, PKDL 
isolates exhibited significantly higher tolerance 
to miltefosine than VL isolates (Fig. 5). Point 
mutations in the miltefosine transporter (LdMT) 
and its beta subunit LdRos3 genes previously 
reported in parasites with experimentally induced 
MIL resistance were not present in the clinical 
isolates. Further, the mRNA expression profiles of 
these genes were comparable in the pre- and post-
treatment isolates of VL and PKDL. 

Fig. 5. In vitro miltefosine susceptibility of VL and PKDL isolates 
before and after Miltefosine treatment. 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.

Efforts have been made to develop non-invasive, 
simple and rapid diagnostic method for PKDL. 
Q-PCR determined parasite load in slit aspirate and 
tissue biopsy was comparable with a significantly 
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high correlation. Slit aspirate Q-PCR assay provides 
a least-invasive, simple, rapid and reliable assay for 
diagnosis of PKDL, subsequent to initial screening 
with slit aspirate rk39 strip test, with potential for 
field application and assessment of cure. 

The precise immunological cause of PKDL outcome 
remains obscure, although, overlapping counter-
regulatory responses with elevated IFN-γ and IL-10 
have been reported. Investigation of ex vivo mRNA 
and protein analysis of natural regulatory T-cells 
(nTreg) markers (Foxp3, CD25 and CTLA-4) and 
IL-10 levels in lesion tissues of PKDL patients at 
pre- and post-treatment stages showed significantly 
elevated mRNA levels of nTreg markers and IL-
10 in pre-treatment PKDL cases compared to 
controls which were restored after treatment. The 
accumulation of nTreg cells was evident as Foxp3 
positive cells in lesion tissues of PKDL patients 
(Fig. 6). Analysis of nTreg cell markers and IL-10 in 
different clinical manifestations of disease revealed 
elevated levels in nodular lesions compared to 
macules/papules. Further, Foxp3, CD25 and IL-10 
mRNA levels directly correlated with parasite load 
in lesion tissues. Data demonstrated accumulation 
of nTreg cells in infected tissue and a correlation of 
both IL-10 and nTreg levels with parasite burden 
suggesting their role in disease severity in PKDL.

Fig. 6. Immunohistochemical analysis of Foxp3 in lesions of 
PKDL patients. Distribution of Foxp3 cells following DAB 
staining in dermal lesion tissue sections at pre-treatment, post-
treatment stages and normal skin of healthy individuals. Panel A 
(10X), Panel B (40X) magnification

Oral miltefosine (50 mg thrice daily for 60 days 
or twice daily for 90 days) was shown to have a 
beneficial effect in PKDL in a large series of 
patients. Twenty six patients confirmed by slit-skin 
smear, histopathology and molecular tests were 

enrolled in the study. They received miltefosine 
capsules 50 mg thrice daily after food. Treatment 
was for 60 days with a provision to increase by 30 
days if a responder had not attained a cure. Cure 
was ascertained by clinical and histopathological 
examination, and measuring parasite burden using 
real-time polymerase chain reaction. Twenty three 
patients achieved a cure giving an initial cure rate 
of 96% (95% confidence interval 79–99%). Sixteen 
patients were cured with 50 mg thrice daily,13 in 
60 days and three within 90 days (Fig. 7). In seven 
cases, miltefosine had to be reduced, because of 
gastrointestinal intolerance, to 50 mg twice daily 
to a total of 180 capsules. Lesional parasites 
were undetectable at one month post-treatment. 
Treatment was safe with no relapses at 1-year 
follow up. Thus, oral miltefosine, 50 mg thrice 
daily for 60 days or twice daily for 90 days, could 
be an effective treatment for PKDL.

Fig. 7. Images of a patient’s face showing. a. Papulonodules 
and plaque at start of therapy, b. Regression at mid-therapy,  
c. Improvement at the end of therapy (2 months), d. Appearance 
at 1-year follow up

Leprosy

To study clinic-pathologic determinants in leprosy 
T1R, 120 patients of clinically diagnosed leprosy 
T1R and 50 cases from non-reactional leprosy were 
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included in a study. The relevant clinical parameters 
like clinical diagnosis according to Ridley-Jopling 
classification, presence or absence of nerve 
tenderness and neuritis, clinically detectable oedema 
in the lesion, and whether new lesion appeared and 
additional features like scaling and treatment were 
noted. Expression of i-NOS, cxcl10/IP10 and NF-
kappa B antibodies were studied on 60 skin biopsies 
selected with consensus among three pathologists 
after seeing the hematoxylin-eosin stained slides. 
For expression of i-NOS, NFkB, CXCL10 and 
CXCR3 in confirmed T1R biopsies versus non-
reaction leprosy, biopsies were divided into three 
groups. Group 1 included BT and BT-T1R, group 
2 included BB and BB-T1R while group 3 included 
BL and BL-T1R. The immunohistochemical scores 
were then analyzed by determining the odds ratio 
and 95% confidence interval (CI) for each of the 
marker so as to find out any statistically significant 
correlation that can differentiate a reaction from 
non-reaction. The results are being evaluated 
further and immunolocalization of these markers 
will be studied by immunofluorescence. 

ADULT STEM CELL BIOLOGY
Earlier studies have demonstrated that the actual 
effectiveness of mitomycin C (MMC) approach 
is dependent on the calculated availability of the 
drug to the cells present at the time of exposure in 
a ‘numerical’ dose-dependent manner using a co-
culture model comprising of NIH 3T3 fibroblasts 
as feeders and human epidermal keratinocytes as 
target stem cells. Subsequently, similar approach 
was initiated by using Swiss 3T3 cells as feeders 
with the aim to standardize the complex protocol 
of generating human cultured epidermal autograft 
(CEA) towards clinical application in burns patients. 
Until now, it has been shown that the effective 
growth arrest of Swiss 3T3 cells by MMC was 
dependent on exposure cell density of Swiss 3T3, as 
determined by the post-exposure cellular extinction 
rate which was proportional to the arithmetically 
derived doses of MMC per cell. Out of a myriad 
of arithmetically derived doses tested, four doses 
under each of two intermediate concentrations 
yielded maximal dose dependent significant 
differences in cell extinction rates within each of 
these concentrations as compared to the lower and 
higher concentrations. The regression analysis on 
extinction rates induced by all the four doses of 

mitomycin C under intermediate concentrations 
over 12- day period showed significant fall in 
cell number proportionate to the increase in dose. 
Concomitant to the arithmetically calculated dose 
dependent cellular extinction of Swiss 3T3 cells, the 
human epidermal keratinocytes plated along with 
these feeders showed similar dose dependent cell 
proliferation but in a negatively correlated fashion.

A study was undertaken to understand the crucial 
mechanisms of differential growth stimulation of 
keratinocytes achieved by modulating the feeder 
cell growth arrest employing MMC with an 
innovative dosimetric protocol. Swiss 3T3 cells 
were differentially growth arrested employing 
novel MMC protocol and their cell extinction rates 
in DE and routine 2-D culture, were estimated. The 
results indicated varied cell extinction patterns in 
a concentration as well as dose-dependant manner 
similar to the 2-D experiments. Additionally, the 
basic methodology of preparing the organotypic co-
culture skin model consisting of 3T3 fibroblasts in 
Type-I collagen gel as DE and an epithelialization 
of the same using human epidermal keratinocytes 
(Fig. 8) was accomplished The differentially 
growth arrested 3T3 cells exhibited periodic cell 
extinction patterns similar to what was observed 
with 2-D culture technique.

Fig. 8. H&E stained paraffin sections of organotypic co-cultures. 
In vitro constructed organotypic skind model consisting of dermal 
equivalent (DE) prepared using Swisss 3T3 fibroblast cells 
(arrows) infused into collagen gel followed by epithelialization 
(E) using human epidermal keratinocytes plated over DE

ENVIRONMENTAL TOXICOLOGY

Phthalates are a class of multifunctional chemicals 
used in a variety of consumer and personal care 
products. Urinary concentrations of phthalate 
metabolites have been used as a biomarker of 
exposure to the precursor phthalate diesters. 
During the year under report, estimation of levels 
of phthalate metabolites by HPLC was done in 
the urine of both infertile and fertile subjects to 
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investigate its role in male infertility. Out of five 
metabolites screened, only two metabolites i.e. 
MEHP and MBP were found in urine samples with 
average level of MEHP to be 113.46µg/ml and that 
of MBP 138.19 µg/ml.

Pesticides are extensively being used in tea bushes 
of North Eastern regions of India and tea garden 
workers are exposed to these pesticides. Pesticides 
were detected and quantified in a total of 167 
samples of placenta and blood (maternal and cord) 
samples by GC and HPLC. Placental tissue as well as 
maternal and cord blood samples showed presence 
of predominantly organophosphorus pesticides 
such as acephate, parathion, malathion, ethion and 
phosalone in addition to organochlorine pesticides, 
viz. heptachlor, DDT, chlordane, etc. The study 
further revealed correlation between presence of 
pesticides and different clinical manifestations such 
as headaches, dizziness, blurred vision, nausea and 
vomiting, stomach cramps, diarrhoea, excessive 
salivation and sweating, tightness of the chest, 
muscle twitching, etc.

The association between levels of cadmium and 
lead and intrauterine growth retardation (IUGR) 
was assessed. Samples of placenta, maternal blood 
and cord blood were collected from 126 cases of 
IUGR delivery and 88 appropriate for gestational 
age (AGA) deliveries. Estimation of Cd and Pb in 
the placental digest, maternal and cord serum digest 
was done by ICP-MS. After excluding all the known 
factors responsible for IUGR except genetic factors, 
significantly high concentration of Cd and Pb were 
observed in all the three biological samples, viz. 
placenta, maternal and cord blood serum, collected 
from the mothers who delivered IUGR foetus than 
samples collected from the mothers delivered AGA 
foetuses. Detection of moderate concentration Cd 
and Pb in cord blood serum explains that placenta 
is not acting as a perfect barrier for toxic elements.

NATIONAL INSTITUTE OF 
IMMUNOHAEMATOLOGY , 
MUMBAI
Haematogenetics

Newborn Screening for Haemoglobinopathies

The Indo-US project on newborn screening for 
sickle cell disease among tribals was successfully 

completed this year. Education and awareness 
programmes for paediatricians, gynaecologists, 
PHC doctors and health care workers working in 
tribal areas were initially conducted. Training was 
given for collection of heel prick samples from 
newborn babies on Guthrie cards. A total of 5601 
newborns from the four tribal districts in South 
Gujarat were screened for sickle cell disease by 
HPLC followed by confirmation of homozygotes 
and heterozygotes by DNA analysis. Forty 
five sickle homozygous babies were identified 
and followed up periodically. Apart from mild 
hepatomegaly and/ or splenomegaly in 10 babies 
and mild to moderate anaemia (Hb - 6.0 – 11.5 g/
dl) there were no major sickle related complications 
seen during the follow up upto the age of 1 to 2 
years. This project demonstrated the feasibility 
of undertaking newborn screening for sickle cell 
disorders in tribal populations in a rural area. 

Neonatal Screening Approaches for Sickle Cell 
Disease 

A targeted screening approach was used to screen 
newborn babies of sickle heterozygous mothers 
delivering at Government Medical College, Nagpur. 
The women mainly belonged to non-tribal groups 
like Mahars and Budh where the prevalence of 
Hb S is high. This year, 795 newborn babies were 
screened and 30 additional babies with sickle cell 
disease were identified. Thus 69 babies with sickle 
cell disorders are being followed up. In this group, 
the disease was more severe than among tribals in 
Gujarat with an early presentation in many babies. 
Eighteen babies required hospitalization either for 
severe anaemia requiring transfusion or for other 
problems like painful events, acute febrile illness, 
dectylitis sepsis and sequestration crisis. 

Prenatal Diagnosis of Haemoglobinopathies 

Prenatal diagnosis of β-thalassaemia and sickle 
cell disorders was offered to 104 couples referred 
from different parts of the country. In a few couples 
unusual mutations like the poly A (TC) which 
led to a normal HbA

2
 or the presence of Hb E 

with Hb Lepore needed particular care to avoid 
misdiagnosis. Six regional centres under the Jai 
Vigyan Phase II programme have been established 
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at Nagpur, Valsad, Surat, Kolkata, Ludhiana and 
Bangalore for prenatal diagnosis. One hundred 
and forty three couples at risk for β-thalassaemia,  
Hb- E β-thalassaemia , sickle cell anaemia and 
Hb S β-thalassaemia opted for chorionic villus 
sampling (CVS) at these centres. CVS was done 
locally and the tissue samples were sent to Mumbai 
for diagnosis. However, molecular analysis has 
now been established at all the centres and it 
was possible to identify the mutations in 50-90% 
of the quality control samples accurately. More 
experience is needed to enable these centres to 
undertake molecular diagnosis independently. 

Alpha Haemoglobin Stabilizing Protein (AHSP) as 
a Genetic Modifier for Haemoglobin Disorders

The AHSP haplotypes were studied in 
β-thalassaemia patients (40 β thalassaemia major 
and 39 β-thalassaemia intermedia). The haplotype 
H17 showed the highest prevalence in thalassaemia 
major cases (16.25%) along with a novel haplotye 
H20, whereas in the non-transfused cases, H19 
was more common (20.51%). The allele frequency 
at gene position 12391 (G/A) did not show much 
variation. In case of determinants leading to HbF 
increase, the PreG γ allele TAG was present in 
all the sickle cell anaemia cases and in 42.6% of 
thalassaemia cases as against only 13.75% cases 
of thalassaemia major. The intergenic marker 
(Aγ−δ) T allele associated with raised HbF was 
also significantly higher in the non-transfused 
group (78.20%) versus the regularly transfused 
group (26.30%). Hence, it was concluded that 
these factors might be contributing in decreasing 
the disease severity. 

Evaluation of Borderline HbA2 Levels 

During the year, 42 individuals with a borderline 
Hb A

2
 level (3.3 - 3.9%) were analyzed. The 

common alpha gene deletions – α 3.7/ αα , – α3.7/– 
α 3.7 and – α 4.2/ αα were found in three individuals, 
respectively. The most common β-thalassaemia 
mutation IVS 1 – 5 (G C) was found to be most 
prevalent in these individuals followed by the silent 
β-thalassaemia mutations Poly A (T  C) and Cap 
+1 (AC). A delta promoter region mutation - 68 
(C  T) was observed in two individuals in this 

group. A novel delta gene mutation CD 100 (C 
 T) was also identified in a family referred for 
routine tests from Gujarat.

In the reduced Hb A
2
 level group (≤ 2.0%), six of 

27 individuals studied showed presence of the delta 
promoter region mutation - 68 (C T). Two 
other individuals in this group showed presence 
of the – α 3.7/ αα  and – α 3.7/– α 3.7 alpha gene 
deletions.

Murine Monoclonal Antibody Against HbA2 for 
Detection of Haemoglobinopathies

Blood samples from normal and β- thalassaemia 
heterozygous individuals were tested by the 
ELISA method using the developed monoclonal 
antibodies. Using a cut-off value of 3.0%, β- 
thalassaemia heterozygotes could be differentiated 
from normals with the same accuracy as obtained 
using the standard HPLC method. Subsequently, 
150 individuals who came for β- thalassaemia 
carrier detection were also tested by ELISA method 
using the developed monoclonal antibodies and 
HPLC (Bio-rad Variant Hb testing system). Of 
the 77 cases normal by HPLC, 74 were normal by 
ELISA while of the 76 β- thalassaemia trait cases 
picked up by ELISA, 73 were β- thalassaemia trait 
(true positive) by HPLC. Thus the false positive 
rate for ELISA using monoclonal antibodies was 
4%. ELISA showed the sensitivity of 94.8 % and 
specificity of 97.9 % with a positive predictive 
value of 98.0 % and negative predictive value of 
94.6 %.

Role of Hydroxyurea in Reducing Iron Overload

Seventy BALB/c mice were overloaded with 
iron and then given hydroxyurea, deferiprone 
or deferasirox and a combination of these to 
evaluate the effect of hydroxyurea on reducing iron 
overload. Hydroxyurea alone resulted in reduction 
in serum ferritin as well as heart and liver tissue 
iron content in iron overloaded mice proving its 
role in iron chelation. In combination with other 
iron chelators, hydroxyurea had a synergistic effect 
in further reduction in serum ferritin and heart and 
liver tissue iron.
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Unexplained Hyperbilirubinemia in 
Haemoglobinopathies 

A total of 125 cases of different haemoglobinopathies 
(sickle cell disease, sickle β-thalassaemia, β 
thalassaemia and HbE- β thalassaemia cases) were 
studied. Of these 69 cases had hyperbilirubinemia 
(serum bilirubin levels varied from 23.9 to 124.8 
μmol/l) and 56 were with normal bilirubin levels (1.7 
to 18.8 μmol/l). Screening for (GT)

n
, (TA)

n
 repeats 

and RIIA polymorphisms in the HMOX1, UGT1A1 
and Fcγ receptor genes respectively revealed a 
preponderance of mutant alleles among the cases 
with hyperbilirubinemia than the cases with normal 
bilirubin levels. Presence of mutant alleles either 
in homozygous or heterozygous condition had a 
significant effect on the bilirubin levels.

Molecular Basis of Hyperbilirubinemia Among 
the Neonates

A total of 126 neonates who developed serum 
total bilirubin (STB) > 15 mg/dl were enrolled as 
cases. In addition, 181 babies who did not develop 
clinical jaundice and the peak STB was <15 mg/
dl were enrolled as controls. Of the 126 babies in 
the hyperbilirubinemic group, 50 (39.7%) needed 
phototherapy and two (1.6%) underwent exchange 
transfusion.

Genotyping in the promoter and coding regions 
of the UGT1A1 and OATP2 genes revealed that a 
significantly higher proportion of the neonates in 
the hyperbilirubinemic group had variations in the 
three UGT1A1 promoter and two OATP2 coding 
polymorphisms as compared to the control group. 
Presence of mutant alleles either in homozygous or 
heterozygous condition had a significant effect on 
the development of neonatal hyperbilirubinemia. 
Exon-wise sequencing revealed two novel single 
base point mutations along with some unreported 
rare variants from India. None of these mutations 
were found to have a significant effect on STB 
levels except one (633AG) in OATP2 gene.

Red Cell Enzymopathies and Membranopathies

A simple method for estimating pyrimidine 5’ 
nucleotidase activity in human erythrocytes using 
an ELISA reader was developed. Screening of 
cases of undiagnosed haemolytic anaemia, neonatal 
jaundice and methemoglobinemia was continued 

and uncommon enzyme deficiencies like PK, P5’N, 
GPI and NADH – Cyb5R deficiency were identified 
with a very heterogenous mutation profile. 

Transfusion Medicine

RhD variants were identified and classified amongst 
antenatal women labelled as RhD negative.

RhD discrepant cases were referred to NIIH for 
confirmation of Rh grouping. 

Weak D are quantitative variants of D antigen 
having less number of D antigenic sites. The study 
was aimed to find incidence of weak D 1-5 in 
serologically confirmed Rh negatives by PCR-SSP. 
During this year, PCR-SSP was standardized for 
weak D type 1, 2, 3, 4 and 5 and 100 RhD negative 
samples were screened.

A non-invasive method for foetal Rho typing from 

maternal plasma was developed. Nested PCR 
assays for RHD gene, Y chromosome and beta 
globin gene were standardized. The method will 
now be used for noninvasive prenatal assessment 
of fetal RHD group in RhD negative immunised 
women and in antenatal RhD negative women to 
limit the amount of prophylactic anti-D needed to 
prevent immunisation during pregnancy.

PCR-SSP was standardized for Kell, Kidd and 
Duffy blood group antigens. Antenatal women (47) 
and 68 donor samples were serologically tested 
for Duffy, Kell and Kidd antigens and molecular 
genotyping is in progress. 

Immunology and Leukocyte Biology

Facilities for diagnosis and characterization of 
primary immunodeficiency disorders (PID) like 
LAD-I, X-HIGM, SCID, etc were established. More 
than 950 cases were investigated for PID and 152 
cases of distinct PIDs were diagnosed. Facilities 
were also established for second trimester prenatal 
diagnosis for some severe forms of PID. Prenatal 
diagnosis was performed for seven couples at risk. 
Diagnostic algorithms for diagnosis of PID were 
developed.

A rapid assay based on whole blood flow cytometry 
technique for diagnosis of genetic haemophagocytic 
lymphohistiocytosis (HLH) was developed at NIIH, 
Mumbai. This assay is currently being validated for 
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diagnosis of genetic HLH patients. A total of 100 
cases of HLH were investigated and 35 cases of 
genetic HLH were identified.

Normal ranges of different lymphocyte subsets in 
different healthy paediatric populations from birth 
to 18 years of age are being established. During the 
year, immunophenotypic characterization of normal 
haematopoietic stem cells and leukemic stem cells 
was standardized. Expression of different cell 
signaling molecules in haematopoietic stem cells so 
as to utilize their abnormal pattern for identification 
of leukemic stem cells is being standardized.

Thrombosis and Haemostasis

A sensitive and specific sandwich ELISA was 
developed for the diagnosis of Glanzmann’s 
thrombasthenia (GT) and the heterozygote carriers 
of the disease from whole blood platelets using anti-
CD36 antibody and a bioengineered disintegrin/
alkaline phosphatase hybrid protein specific for GP 
IIb/IIIa. This novel and simple test can be widely 
used for heterozygote detection besides diagnosing 
GT cases without using a sophisticated flow 
cytometer or a platelet aggregometer. 

A two tube method i.e. 5M urea /1% 
monochloroacetic acid with CaCl

2
 and 2% 

acetic acid with 10U/ml thrombin was used to 
differentiate between mild and severe factor XIII 
deficiency which otherwise was not possible by 
the conventional assays presently being followed 
in most of the laboratories.

A novel c.G269C mutation causing a Cysteine 
to Serine substitution in codon 90 of the primary 
prothrombin protein was identified. This mutation 
adds valuable data to the knowledge available 
on prothrombin mutations. The data have been 
registered in the Rare Bleeding Disorders Registry 
(www.isth.org). As this mutation was identified in 
Mumbai, it was named as “Prothrombin Mumbai”.

The IL10 promoter ‘GCC’ haplotypes overall , and 
‘GCC/ATA’ haplotype, associated with high and 
intermediate IL10 production, were significantly 
higher in inhibitor positive patients, whereas the 
‘non-GCC’ haplotypes overall and ‘ATA/ATA’ 
haplotype associated with low IL10 synthesis, 
were significantly higher among inhibitor negative 
patients. The TNFA rs1799724 C/T heterozygote 
prevalence was significantly higher in the inhibitor 

positive group, while the other polymorphisms 
showed no statistically significant association with 
the presence of inhibitors. 

The macrothrombocytopenia observed widely in 
West Bengal and other North Eastern States was 
genetically found to be a highly heterogeneous 
disorder. Subtractive hybridization and RT-PCR 
experiments showed differential expression of 
myotubularin and a tubulin genes. These genes 
need to be sequenced and screened for mutations.

Overall, 44.4% of patients on warfarin were found 
to be carriers of warfarin sensitive alleles and 
required low warfarin dose as compared to wild 
type allele carrier i.e. 6.25 mg vs 3.1 mg (±1.3mg) 
once daily. Out of these warfarin sensitive allele 
carrier patients, 62% patients faced bleeding 
problems while on warfarin indicating that these 
patients were slow metabolizers of warfarin and 
required low warfarin dose as compared to wild 
type allele carrier patients.

About 15% of severe von Willebrand disease 
(VWD) patients were found to have Arginine hotspot 
mutations. Two common founder mutations and a 
mutation possibly predisposing to VWF inhibitors 
were also found. Mutations were detected in 57 
patients by CSGE and direct DNA sequencing. 

Cytogenetics
Chromosomal breakage and Western blotting 
of FANCD2 protein was carried out in 161 
patients suspected to have Fanconi anaemia (FA). 
Complementation analysis of FA genes was carried 
out in 35 FA patients. FA complementation group 
A was detected in 62.85% patients. The FA-C 
and FA-G complementation groups were detected 
in 14.58 and 22.85% patients, respectively. 
Mutation analysis using MLPA performed on 12 
FA-A group patients revealed 5 unique deletions 
in 5 patients (41.66 % - Ex 8-27 del, Ex 21 del, 
Ex 22 del, Ex 30 del, Ex 1-8 del), including two 
large intragenic deletions. Three of these deletions 
were novel (Ex 8-27 del, Ex 21 del, Ex 22 del). 
Sequencing analysis revealed a previously reported 
homozygous mutation, 163C>T (p.Q55X) in exon 
2 of FANCA gene in one patient.

During the last one year among 59 chronic myeloid 
leukemia (CML) patients diagnosed, 49 (84%) 
showed a classical Philadelphia pattern. Mutation 



IndIan CounCIl of MedICal ReseaRCh

annual RepoRt 2011-12 146

analysis study was carried out in these 49 patients 
at the time of diagnosis and only one patient 
showed exon 7 deletion. No mutation was detected 
in the remaining patients. Follow up of these 
patients will be done at the interval of three months 
using haematologic, cytogenetic and molecular 
parameters. Mutation analysis was also carried out 
in 32 imatinib resistant patients and 44% patients 
were found to harbour mutations in the BCR/ABL 
kinase domain, predominantly in the P-loop (8/14, 
57%) of the kinase domain. Two novel mutations 
were reported: a tri-nucleotide insertion GAA at 
357th amino acid position of the catalytic region of 
the kinase domain and a 185bp deletion mutation 
(D363-W423) of the activation loop. From the 
in vitro studies carried out on BCR/ABL kinase 
domain using random mutagenesis method the 
following mutants were isolated: L248R, Q252H, 
T315I, Y253H, Y253F. 

The deletion of 9q34 (ABL gene) was detected in 
17.75% CML patients. The microRNA expression 
study of MIRN 219-2 and MIRN 199b showed 
downregulation of miR-199b associated with poor 
prognosis. 

Extramural Research

CENTRES FOR ADVANCED 
RESEARCH
Advanced Clinical Pharmacodynamic Centre 
for Evaluation of Pharmacodynamic Effects of 
Drugs at Nizam’s Institute of Medical Sciences, 
Hyderabad

This centre was set up in 2008 to develop clinical 
pharmacology centre; to develop a specialized 
facility for carrying out simple, non-invasive 
pharmacodynamics screening methods; to 
investigate the effect of drugs on cardiovascular 
and central nervous system functions; and to 
conduct annual training programme in clinical 
pharmacodynamics methodologies. This centre has 
carried out studies on evaluation of the effect of beta 
-1- blocker, nebivolol, on central aortic pressures 
and arterial stiffness in patients with essential 
hypertension; evaluation of arterial stiffness indexes 
in acute ischemic stroke patients; evaluation of 
effect of zolpidem and caffeine on saccadic eye 
movements and saccadic peak velocity; effect 

of zolpidem and caffeine on psychomotor tests; 
validation of various pain models - using hot air, 
cold pressure technique, using Ugo Basile analgesic 
meter; correlation of invasive and non invasive 
central aortic pressures in patients undergoing 
diagnostic coronary angiography, etc. Several 
new models have been developed for pain, CVS, 
saccadic movements, etc . These methods need to 
be patented and efforts are being made to transfer 
the technology to the medical equipment industry.

Centre for Advanced Research in 
Pharmacogenomics at JIPMER, Puducherry

The centre carried out studies on polymorphisms 
in various drug metabolizing enzymes. The 
prevalence of CYP3A5, CYP2A6, CYP2E1, TPMT, 
UGT1A1 and MDR1 polymorphisms in the south 
Indian population was markedly distinct from other 
world populations. OCT1 gene polymorphisms 
were not associated with the therapeutic efficacy 
of metformin in south Indian patients with type 2 
diabetes. However, metformin showed significant 
beneficial effects on BMI, waist circumference, lipid 
parameters and BP. The genetic polymorphisms of 
CYP2C9 (*2 and *3) and MDR1 (3435C>T) did 
not influence the plasma levels of glibenclamide 
in diabetic patients of south India. However, the 
genetic polymorphisms had an influence on the 
control of diabetic status of type 2 diabetes mellitus 
patients on therapy with glibenclamide. Reduced 
CYP2D6 activity was found to be associated with 
poor treatment outcomes, in terms of increased risk 
of recurrence and shorter recurrence free survival, 
in breast cancer patients on adjuvant tamoxifen 
therapy. Patients with CYP2C19 (*2 or *3) genetic 
polymorphisms had higher residual platelet 
activities and CYP2C19 (*2 or *3), CYP3A5 (*3) 
and P2Y12 (-1744T>C) gene polymorphisms were 
found to be associated with a reduced antiplatelet 
response to clopidogrel. CYP19A1 (rs727479) 
gene polymorphism was significantly associated 
with response to adjuvant letrozole therapy in 
postmenopausal breast cancer patients.

Advanced Research in Cancer Genetics and 
Genomics at ACTREC, Tata Memorial Centre, 
Mumbai

This centre, established in May 2007, conducts 
research and genetic testing of high penetrance 
cancer predisposition genes implicated in various 
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hereditary cancer syndromes. To date, genetic 
screening of 900 families with various hereditary 
cancer syndromes has detected 152 mutation 
carrier families from various geoethnic origins. The 
families are issued clinically relevant genetic testing 
reports in a detailed post test counselling session. 
As a part of translational research based on the 
correlation of the genetic testing and demographic 
data “Founder mutations” have been identified in 
various geoethnic groups with hereditary cancer 
syndromes which have led to community based 
genotype phenotype screening, counselling and 
mutation specific clinical management. A short 
panel of four STR markers as a rapid and cost-
effective algorithm suited for Indian population 
was developed for monitoring of chimerism status 
following allogenic haematopoetic stem cell 
transplantation. Till date, 125 patients with various 
haematological malignancies have undergone 
allogenic haematopoetic stem cell transplantation. 
In addition, the usefulness of γ-δ T cells in acute 
lymphoblastic leukemia (ALL) and role of micro 
RNA in the pathogenesis of medulloblastoma were 
established. This advanced centre has provided 
training to over 20 persons in hereditary cancer 
risk assessment using clinical genetic criteria and 
mathematical modeling; counselling techniques 
covering ethical, legal and social implications 
(ELSI) unique to the Indian settings; DNA 
banking; mutation screening and analysis using 
direct sequencing; clinically relevant genetic test 
reporting and medical management of mutation 
carriers.

GENOMICS AND MOLECULAR MEDICINE
Glycated HDL as an atherosclerotic risk index 
was evaluated at University of Mysore. This 
study was designed to address whether non 
enzymatic glycation could modify HDL associated 
paraoxonase, and whether modified paraoxonase is 
found in diabetics having cardiovascular diseases. 
Paraoxonase was isolated and purified form pooled 
human serum. It was subjected to modification by 
non enzymatic glycation in vitro using glucose and 
its metabolites like glyoxal. Modified HDL was 
used to raise antibodies in rabbit. In vitro glycation 
of HDL resulted in loss of PON1 activity. However 
surprisingly, high glucose was protective. Glyoxal 
also brought about time and dose dependent 

inactivation of PON1 activity. A study involving 
about 120 diabetics showed that HbA

1
c did not 

correlate with PON1 activity suggesting that the 
loss of PON1 was not confined only to glycation, 
but there could be other mechanisms as well. 

ALLERGY
Food allergens play a pivotal role in the manifestation 
of atopic disorders like asthma, rhinitis, eczema 
and other skin reactions among children. A study 
done at Department of Natural Science, West 
Bengal University of Technology, Kolkata, was 
aimed to determine 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. Eighty children 
of age ranging from 5 to 12 years with respiratory 
allergy and history of worsening symptoms by 
consumption of specific food items were recruited 
in this study. Of these 80 children, 61 showed 
positive skin test which was substantiated by oral 
food challenge. Specific IgE and IgG4 levels were 
determined by ELISA and immunobloting which 
showed that most of the children developed high titre 
of specific IgE against ground nut, wheat and fish 
whereas high level of specific IgG4 was observed 
in ground nut and rice. The study demonstrated 
that the prevalence of IgE –mediated food allergy 
among ashmatic children correlated with Th1/Th2 
dependent cytokine profiling. 

ANATOMY
 A study was planned to generate a digital image 
album of facial features in computer and to determine 
soft tissue thicknesses at various anatomical points 
on the face and scalp by MRI and thereafter to 
construct faces on the 3-D laser scanned skull 
images by using 3D Max software. A digital image 
library of 200 subjects’ noses, eyes and oral slits 
was prepared, which could possibly match a given 
skull, and superimposed on the reconstructed face. 
In order to reconstruct the face from a bare skull, 
facial soft tissue thickness (FSTT) was determined 
at 29 standard anthropological landmarks by MRI 
in 173 males and 127 female form northwest India. 
The facial measurements from the present data were 
applied to estimate stature which may add in to the 
information of missing person or homicide victims.
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 A study was carried out at All India Institute 
of Medical Sciences, New Delhi, to elucidate 
morphological and neurochemical effects of 
estrogen depletion (by ovariectomy) on adult female 
rat cerebellum and to determine whether it can be 
reversed by estrogen and tamoxifen therapies. Adult 
female Wistar rats (4-5 months age) exhibiting 
2-3 consecutive estrous cycles were used in this 
study. Ovariectomy ensued widespread structural 
changes in cerebellum including decrease in width 
of granule and molecular cell layers, distortion of 
Purkinje cell layer, significant reduction in neuronal 
size, decreased synaptic activity and a shift towards 
apoptotic mechanisms as observed with altered 
synaptophysin, Bcl2, Bax, pERK1/MAPK and F1-
ATPase expression. Chronic therapy of estrogen 
or tamoxifen to ovariectomized rats led to the 
reversal of ovariectomy induced cytoarchitectural 
and molecular changes and restored synaptic 
activity with a healthy neuronal status (Figs. 9 and 
10). In addition, rotarod performance test was also 
performed for the assessment of postural balance 
and showed improved postural balance and motor 
coordination following estrogen or tamoxifen 

therapy.The findings suggest that estrogen is 
neuroprotective for cerebellar neurons. 

BIOCHEMISTRY

A study on vascular endothelial growth factor 
receptors (VEGFrs) and endotheliashade particles/
microparticles (EMPs) interaction in proliferative 
diabetic retinopathy (DR) was conducted at 
Institute of Post Graduate Medical Education & 
Research, Kolkata, with the aim to investigate 
the influence of growth factors and inflammatory 
cytokines with special reference to VEGF and the 
endothelial shed particles or microparticles (EMPs) 
interaction for the pathogenesis of DR. The study 
revealed that the elevated expression of VEGF 
among the cases increased its interaction with 
its receptor 2 (KDR) which might accelerate the 
pathogenesis and severity of DR. The study further 
demonstrated that imbalance between MMP9 and 
TIMP1 (increased MMP9/TIMP1 ratio) may lead 
to the neovascularization that characterizes the 
development of retinal abnormalities in insulin 
independent diabetes mellitus (IDDM). 

Fig. 9. Sagittal sections showing the cytoarchitecture and the presence of Nissl substance in the cerebellum of female rat. A: Ovary 
Intact; B: Ovariectomized control; C: Ovariectomized rat treated with estrogen. GL: granular layer; ML: molecular layer, and arrows 
showing the Purkinje cells

Fig 10. Line graphs showing mean integrated optical density (IOD) analysis of immunohistochemical expression and optical density 
(OD) analysis of immunoblots of (a) ERα, (b) synaptophysin, and (c) Bcl-2 proteins in female rat cerebellum
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A study was conducted at Sri Ramachandra 
Medical College and Research, Chennai, to assess 
the contribution of peripheral blood markers of 
synovium, cartilage and bone in rheumatoid arthritis 
(RA). The study group consisted of 102 RA patients 
and 38 controls. Serum hyaluronic acid, YKL 40 
and MMP1 are found to be directly involved in 
the pathogenesis of the disease. Serum hyaluronic 
acid, a marker of synovium tissue damage, also 
correlated with the traditional markers of disease 
activity such as anti-CCP. The significant changes 
observed in serum hyaluronic acid in follow up 
revealed that this marker was also involved in 
progression of disease.

Studies on the regression of alcohol induced toxicity 
comparatively evaluated the anti-fibrotic and anti-
inflammatory effect of ascorbic acid and silymarin 
in the regression of alcohol induced liver toxicity in 
hepatic tissue and isolated hepatocytes and hepatic 
stellate cells from alcoholic guinea pigs (Cavia 
parcellus). Male guinea pigs were administrated 
ethanol at a daily dose of 4g/kg b.wt for 90 days. 
After 90 days, alcohol administration was stopped 
and liver toxicity markers in serum were analyzed 
to evaluate the toxicity induction. The ethanol 
treated animals were divided into alcohol abstention 
group, silymarin supplemented group (25mg/100g 
b.wt) and ascorbic acid (AA) supplemented group 
(25mg/100g b.wt) and maintained for 30 days. 
The mRNA expression of oxidative stress markers 
CYP2E1 and inflammatory markers NFkB, IL-1, 
Il-8, iNOS, TNF-α and TGF-β, in hepatocytes and 
hepatic stellate cells and activities of COX-2 and 
5-LOX in monocytes were significantly increased 
in ethanol group. Ascorbic acid and silymarin 
supplementation reduced the ethanol induced 
oxidative stress which led to decrease in NFkB 
activation. This might have decreased pro-fibrotic 
and pro-inflammatory markers in hepatocytes 
stellate cells. This reduction by AA was greater 
than by alcohol abstention and silymarin groups. 
Hence supplementation of AA can be developed as 
an economical therapeutic agent in the de-addiction 
centers.

CELLULAR AND MOLECULAR BIOLOGY
Onsite training was organized for the staff from 
different centres to solve some of the problems 
encountered in molecular analysis using CRDB, 

RFLP and ARMS for detection of various 
mutations. CRDB kits and other reagents were 
sent to the different centres from time to time as 
and when required by the centres. A total 6926 
proformas of the antenatal screening done at 
different centres were received and data entry 
was done after checking them at NIIH, Mumbai. 
DNA samples with different mutations were sent 
for quality control by NIIH, Mumbai to different 
centres. Ludhiana, Bangalore, Nagpur, Surat and 
Valsad centres analysed the DNA samples and 
sent back their results which were checked again 
at NIIH. As expertise was gained by the centres the 
number of correctly diagnosed samples increased 
in the second and third batches that were sent. 
Molecular analysis has been established at all 
the centres using ARMS. Overall, 143 prenatal 
diagnosis were done, of which 68 patients were 
from Nagpur centre, 6 from Valsad centre, 6 from 
Surat centre, 51 from Kolkata centre, 12 from 
Bangalore centre. Ludhiana did not identify any 
couples at risk requiring prenatal diagnosis and 
are yet to initiate prenatal diagnosis at their centre. 
CVS was done locally at Valsad, Surat, Nagpur, 
Bangalore and Kolkata. Valsad, Surat and Nagpur 
centres have also initiated foetal tissue analysis and 
the diagnosis was then confirmed at NIIH, Mumbai. 
VNTR analysis has been started at Valsad, Surat, 
Bangalore and Ludhiana centres. Nagpur will be 
starting the VNTR analysis shortly. Kolkata has 
started with the VNTR analysis but their results are 
yet to be confirmed by NIIH, Mumbai.

Study on transcriptome profiling for identification 
and characterization of miltefosine resistance 
associated genes of Leishmania donovani was 
conducted at National Institute of Pathology, New 
Delhi, employing genomics microarray analysis to 
compare the gene expression patterns of miltefosine 
resistant and sensitive L.donovani. Three hundred 
eleven genes representing 3.9% of the total 
Leishmania genome were differentially expressed 
in miltefosine resistant parasite that belonged to 
several functional categories including metabolic 
pathways, transporters and cellular components. 
Current results suggest several 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 



IndIan CounCIl of MedICal ReseaRCh

annual RepoRt 2011-12 150

utilization via increased lipid degradation, and 
(iv) increased antioxidant defense mechanism via 
elevated trypanothione metabolism and reduced 
oxidative phosphorylation. The study provides 
the first comprehensive insight into the underlying 
mechanism of miltefosine resistance in L.donovani 
that will help to design strategies to increase lifespan 
of this important oral antileishmanial drug.

HUMAN GENETICS

The 22q11.2 microdeletion syndrome is a 
common condition with cardiac and extra-cardiac 
manifestations. A study was designed to determine 
the prevalence of 22q11.2 microdeletion in 
congenital cardiac malformation cases referred to 
All India Institute of Medical Sciences, New Delhi, 
and to assess ability of clinical criteria to predict 
the presence or absence of 22q11.2 microdeletion. 
All infants and children below 12 years of age 

clinically suspected as DiGeorge or velocardiofacial 
syndrome; velopharyngeal insufficiency or cardiac 
anomalies face syndrome were included in the study. 
The mean age of the patients was 7.7 years. There 
were 97 males and 49 females. Among 146 cases, 
76 patients had conotruncal heart defect and 70 
had non-conotruncal heart defect. Typical clinical 
features of 22q11.2 microdeletion syndrome were 
seen in 87 cases. Isolated heart defect was seen in 
59 cases. Out of 146 patients, nine patients had 
hemizygous 22q11.2 microdeletion (6.16%); six in 
non-mosaic form and three in mosaic form (Figs. 11, 
12). No patient with isolated cardiac malformation 
was found to have a 22q11.2 microdeletion. 
Screening for 22q11.2 microdeletion should be 
considered in those cardiac malformation cases 
with extra-cardiac manifestations in particular 
facial dysmorphism and hypocalcaemia, however, 
it should be offered to all families where recurrence 
could be prevented

Fig. 11. Non-mosaic 22q11.2 microdeletion case. (A) Front view 
of face is showing broad nose, square shaped tip of nose, small 
philtrum, hypertelorism, telecanthus, squint and low set ears. 
(B) FISH image is showing one signal, indicating hemizygous 
22q11.2 microdeletion

Fig. 12. Mosaic 22q11.2 microdeletion case. (A) Front view of 
face is showing broad nose, square shaped tip of nose, small 
philtrum, hypertelorism, telecanthus, squint and low set ears. (B) 
FISH image is showing one signal (arrow) as well as two signals, 
indicating mosaicism for 22q11.2 microdeletion
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A study was carried out at SGPGI, Lucknow, to 
evaluate the impact of genetic polymorphisms 
in serotonin transporter (5-HTTLPR), MTHFR1, 
angiotensin I-converting enzyme (ACE), endothelin 
1 type A receptor (EDNRA), estrogen receptor 
1 (ESR1), progesterone receptor (PROGINS), 
ankyrin repeats and kinase domain containing 
1 (ANKK1), dopamine receptor type 2 (DRD2) 
and dopamine beta hydroxylase (DBH) genes with 
migraine susceptibility genes in migraine headache 
susceptibility. A total of 217 normotensive migraine 
patients, 179 normotensive tension type headache 
(TTH) patients and 217 healthy controls (HC) 
were recruited in the study. The results suggested 
significant role of ACEI/D, EDNRA-231 G>A, APOE 
HhaI, ESR1 PvuII, DBH 19 bp ins/del and ANKK1 
2137G>A variants in migraine susceptibility in 
the north Indian population. However, any role of 
MTHFR C677T polymorphisms in susceptibility to 
migraine, with or without aura, in migraine patients 
as well as in other headache subgroups could not 
be found. Moreover, the PROGINS polymorphism 
seemed to have a protective effect on the genetic 
susceptibility of migraine. 

In order to study genetic polymorphisms of CTLA-4 
and HLA in paediatric celiac disease (CD) the initial 
phase of the study was carried out for developing a 
cohort of patients with this disease at the Department 
of Immunopathology, PGIMER, Chandigarh. The 
objective was to develop a well characterized cohort 
of CD patients and controls and to standardize the 
technique for CTLA4 genotyping. Patients were 
diagnosed as CD using the ESPGHAN criteria. 
Against a target of 300 patients that were to be 
collected in the phase I of the study, a total of 474 
samples with a confirmed or clinically suspected 
diagnosis of celiac disease were collected, and their 
DNA extracted. All the recruited patients are being 
characterized according to the various diagnostic and 
clinical parameters fulfilling the diagnosis of CD. The 
project has completed the initial phase and has helped 
to develop one of the largest cohorts of celiac disease 
where HLA and non-HLA genetic susceptibility loci 
would be studied in the Indian population.

Rett syndrome (RTT) is a severe X-linked 
neurodevelopmental disorder primarily affecting 
females due to sequence variations in the methyl-
CpG-binding protein 2 (MECP2) gene and is one of 

the most common causes of intellectual disability 
(ID) in females. A study was carried out at All 
India Institute of Medical Sciences, New Delhi 
to investigate frequency and type of sequence 
variations of MECP2 gene in Indian patients with 
RTT, to establish genotype-phenotype correlation 
and to predict the effects of identified MECP2 
variants on MeCP2 protein. The ultimate aim was 
to evolve a strategy for a simple cost effective DNA 
based diagnosis to identify the cases and to offer 
genetic counselling and prenatal diagnosis.

A total of 115 RTT patients, 46 families, 107 patients 
with intellectual disability (ID) and 50 healthy 
female controls were included. In RTT patients, 
MECP2 sequence variations were identified 
with a frequency of 72%. Classical RTT patients 
showed highest detection rate (100%) as compared 
to atypical RTT patients (26%). Heterogeneous 
spectrum of sequence variations identified in RTT 
patients including 20 novel variations. Sequence 
variants p.R270X, p.T158M, p.R168X, p.G269fs, 
p.R255X, p.R106W p.R306C and p.P152R were 
the hotspot variants of exon 3 of MECP2 (Fig. 13). 
Genotype-phenotype correlations showed that early 
truncating variation were more severe as compared 
to late truncating. It was found that patients with 
missense sequence variations and the patients 
having large deletion had more ability to walk 
as compared to patients with nonsense sequence 
variations who did not walk at all. 

Fig. 13. Results of DNA sequencing analysis of exon 3 of MECP2 
gene
(A) Electropherogram showing variant c.397C>T (p.R133C) in 
exon 3 of MECP2 gene. Position of change is shown by arrow. 
(B) Electropherogram showing variant c.401C>G (p.S134C) in 
exon 3 of MECP2 gene. Position of change is shown by arrow.
(C) Electropherogram showing variant c.413T>C (p.L138S) in 
exon 3 of MECP2 gene.
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This was the first Indian study which helped in 
establishing the molecular diagnosis of RTT. 
Based on this study, a conclusion can be drawn on 
the strategy for screening of sequence variations 
in Indian patients with RTT . Exon 3 of MECP2 
should be screened first followed by exon 2 
and 4 using PCR based techniques followed by 
quantitative analysis. The patients negative for 
sequence variations in MECP2 gene using all the 
techniques should be considered for detection of 
variants of other gene like CDKL5. 

Department of Medical Genetics, Sanjay Gandhi 
Postgraduate Institute of Medical Sciences, Lucknow, 
has been holding 2 week long courses in Medical 
Genetics and Genetic Counseling for the last 10 years. 
Till date, 10 such courses have been successfully held. 
More than 300 clinicians from various backgrounds 
and at various levels of their careers have been 
trained in clinically applicable aspects of genetics. 
The course has evolved a model of short term course 
to bridge the gap between lack of medical genetics 
training in our current medical curriculum and the 
advancing knowledge in this subject. 

HEMATOLOGY 
Most cases of leukemia show hTERT gene 
overexpression. However, role of this gene in 
progression of chronic myelocytic leukemia (CML) 
has not been very well explored. The objective of the 
present study was to study hTERT gene expression 
in CML, at diagnosis and during follow-up, on STI 
therapy. Two hundred and thirteen peripheral blood 
samples (baseline and follow-up) were obtained: 
188 from chronic phase (CP), six from accelerated 
phase (AP) and 19 from blast crisis (BC) patients. 
There was a highly significant difference in the 
expression of BCR-ABL and hTERT among the 
three major groups, CP, AP, and BC, being directly 
proportional to disease progression (higher in 
CML-AP and -BC compared to CML-CP), thus 
advocating their role as important prognostic 
markers. The results showed that hTERT gene 
expression analyses provided relevant information 
for the understanding of disease progression and 
indicated its possible usefulness as a surrogate 
marker for treatment monitoring.

A study was designed to find out the prevalence 
of haemoglobinopathies and thalassaemias among 

the autochthonous inhabitant of malaria endemic 
zones of northeastern region, to evaluate the role 
of haemoglobinopathies and thalassaemias in 
protecting Plasmodium. falciparum malaria and to 
find out the possible relationship of elevated foetal 
haemoglobin (HbF) in subjects with haemoglobin 
E (HbE) and β-thalassaemia mutation pattern in 
malaria endemic areas of northeast India. Analysis 
of samples from high risk malaria endemic and 
non-endemic zones of Assam and Arunachal 
Pradesh indicated that Hb E was the major variant 
haemoglobin among the autochthonous inhabitants 
of this part of the country. In addition to Hb E, 
β-thalassaemia and Hb E/ β-thalassaemia carrier 
state among the study populations were observed. 
A significant difference in Hb F level was observed 
in subjects carrying homozygous βE- globin gene 
in high risk malaria endemic belt in relation to 
non-endemic belt (Figs 14 and 15). It was further 
observed that, the increase of Hb F level was 
mostly associated with the Xmn I polymorphism 
of the β-globin gene. IVS I (G→C) was identified 
as the common mutation pattern associated in 
subjects with β-thalassaemia as well as Hb E / β 
–thalassaemia carrier state. With limited samples, 
a declining trend of mean (± SD) parasite was 
observed in heterozygous and homozygous state of 
Hb E when compared with the normal haemoglobin 
pattern (Hb AA) . 

Fig 14. Prevalence of haemoglobinopathies and thalassaemia in 
malaria endemic and non-endemic zones of Assam.

Fig 15. Prevalence of haemoglobinopathies and thalassaemia in 
malaria endemic and non-endemic zones of Arunachal Pradesh
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IMMUNOLOGY

A study undertaken at International Centre of 
Genetic Engineering & Biotechnology (ICGEB), 
New Delhi, reported splenic CD4+ T cells from 
mice immunized with non-replicating immunogens 
like OVA or recombinant blood stage P. falciparum 
antigens, PIMSP-3 and PIMSP-1

19
 or crude parasite 

antigen (PfAg) underwent sequential T cell 
activation, proliferation followed by activation-
induced cell death (AICD) in a dose and time-
dependent manner after Ag re-stimulation. While 
PIMSP-3 and OVA-induced AICD was mediated 
through a death receptor-dependent apoptotic 
program, PIMSP-1

19 
and PfAg-induced AICD was 

via a mechanism dependent on the activation of 
mitochondria apoptosis signalling pathway through 
Bax activation. These results provided insights into 
the mechanisms through which two blood stage 
merozoite antigens trigger different apoptotic 
programmes of AICD in splenic CD4+ T cells.

A study on biomarkers and their correlation with 
acute coronary syndrome was carried out at Center 
for Biomedical Sciences and Technology, Frontier 
Mediville, Thiruvallur . Six hundred and seventy five 
patients were included who could be differentiated 
into acute myocardial infarction (270) (STEMI and 
NSTEMI), unstable angina (135) and non cardiac 
chest pain (135). The findings suggested that 
monitoring of ischemia modified albumin (IMA) 
and neopterin levels might be helpful in the early 
diagnosis of acute coronary syndrome. This is the 
first report on salivary neopterin in patients with 
ACS and will find a good diagnostic application 
and clinical management. 

Study of antigen presenting cells in human 
reproductive organs was done at Christian Medical 
College, Vellore, with the aim to demonstrate 
the morphology and distribution of DCs in 
human female reproductive organs (FROs) by 
histochemistry, immunohistochemistry and electron 
microscopy. Exocervix, vagina, uterus and uterine 
tube specimens were processed for histochemistry, 
immunohistochemistry and electron microscopy. 
In the exocervix, in addition to the typical DCs, 
nondendritic ZIO positive cells were identified. The 
nondendritic cells were significantly larger than 
typical dendritic cells . CD1a positive DCs were 
of typical dendritic morphology. In cancer cervix, 

the DCs had lost their dendritic processes. In the 
vagina, ZIO positive cells were sparse, while CD1a 
positive cells were abundant. The CD1a positive 
LCs had smaller cell bodies but had more number of 
Type IV and Type V LCs when compared to cervix. 
In the uterus, CD1a positive cells were identified in 
the epithelium, uterine glands and stroma. In the 
uterine tube, ZIO positive DCs were more than the 
CD1a positive cells. ZIO positive DCs were more 
abundant in postpartum uterine tubes than in normal 
uterine tubes. M cells were identified in the uterine 
tube by electron microscopy. Both ZIO and CD1a 
positive DCs were found to be different in their 
morphology and location. In FROs, the apposition 
of CD4 positive T cells and CD8 positive T cells 
with the CD1a positive LCs demonstrated by 
double immunostaining confirmed the role of the 
antigen presentation of DCs to T cells. 

TRADITIONAL MEDICINE
A study on molecular and phytochemical 
characterization in a few anti-cancer drug yielding 
plants was completed at Ranipat Herbarium and 
Centre for Molecular Systematic, St. Joseph’s 
College, Tiruchirapalli. The study revealed distinct 
genetic diversity in Vitex negundo L., an anti cancer 
drug yielding plant collected from five locations of 
Kanya Kumari district of Tamil Nadu. 

A study on effect of anti-diabetic compound isolated 
from Eugenia jambolana fruit-pulp on various 
diabetic complications in experimental animals 
was completed at UCMS, Delhi. The objectives 
of the study were to isolate antidiabetic compound 
(FIIc) from fruit pulp of Eugenia jambolana. For 
the isolation of active principle, aqueous fruit 
pulp extract was subjected to purification by ion 
exchange column chromatography. Homogeneity 
of purified compound was checked by HPLC. 
Phytochemical investigation of FIIc by various 
structural spectra like UV, NMR and IR showed 
that purified compound is a hydroxyl succinamic 
acid. Purified compound was assessed for its anti-
thrombotic, anti-atherosclerotic effect. Purified 
compound was also assessed to study its protective 
effect, if any, on diabetic nephropathy, galactose 
induced cataract, angiogenesis and on fructose 
induced insulin resistance. Rats were divided into 
four groups (n=5) i.e. healthy control, diabetic 
control, diabetic + active compound (15 mg/kg) 
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and diabetic + glibenclamide (600 µg/mg). After 
30 and 60 days treatment, fasting blood samples 
were taken to estimate biochemical parameters and 
tissues (liver and kidney) were excised out for the 
histomorphological studies.

Study on herbal formulation from common 
medicinal plants used against vector snails in Tarai 
region of eastern Uttar Pradesh was carried out 
at Gorakhpur University, Gorakhpur. The results 
showed that active moieties Euphorbia tirucalli 
and Codiaeum variegatum had potent molluscidal 
activity against the freshwater snail Lymnaea 
acuminate and Indoplanorbis exustus. Binary 
mixtures of these plants can be used to control the 
population of snail at lower doses, which may make 
the environment more eco-friendly.

A study on possible antihyperglycaemic effects 
of active ingredient(s) present in effective extract 
of seed of Tamarindus indica in streptozotocin 
(STZ) induced diabetic rats and its chemical 
characterization was done at Vidyasagar University, 
Midnapore. The study was carried out to evaluate 
antidiabetic and both in vivo and in vitro antioxidant 
activities of n-hexane fraction of Tamarindus indica 
Linn. in STZ induced diabetic rat. Phytochemical 
studies revealed the presence of flavonoids, 
alkaloids, terpenoids and steroids in said fraction 
which is responsible for the possible antidiabetic 
and anitoxidative actions. Acute toxicity study in 
rats did not show any signs of toxicity upto the dose 
of 3000 mg/kg body weight in rats.

A study on development of an herbal package with 
anti-diarrhoeal activity and its popularization in a 
rural community was carried out at Foundation for 
Medical Research, Mumbai. Aegle marmelos (L.) 
Correa has been widely used in indigenous systems 
of Indian medicine due to its various medicinal 
properties. Hot aqueous extract (decoction) of dried 
unripe fruit pulp of A. marmelos was evaluated 
for its antimicrobial activity and effect on various 
aspects of pathogenicity of infectious diarrhoea. 
The decoction showed bactericidal activity against 
Giardia and rotavirus wheareas viability of none 
of the six bacterial strains tested was affected. The 
decoction of the unripe fruit pulp of A. marmelos, 
despite having limited antimicrobial activity, 
affected the bacterial colonization to gut epithelium 
and production and action of certain enterotoxins. 

A study was done on inhibitory effects of Terminalia 
arjuna on platelet activation in vitro in healthy 
subjects and patients with coronary artery disease 
(CAD). Twenty patients with angiographically 
present CAD were included in Group I and 20 age 
and sex-matched controls were included in Group 
II. The study demonstrated in vitro effects of its 
ethanolic bark extract (TAE) on platelet function 
indices. TAE was able to significantly inhibit 
platelet aggregation both in patient and control 
groups. The possible mechanism of action could 
be by desensitizing platelets to the agonist by 
competing with platelet receptor or by interfering 
with signal transduction. Thus, TA can be exploited 
for its therapeutic potential in CAD and related 
cardiovascular disorders.

A study on health seeking behaviour and cost of 
treatment for tribals in Jharkhand and the North 
Eastern Region was completed. The study was 
aimed at assessing the attitude towards sickness 
among the tribals, their faith, belief and health 
seeking behaviour. It was found that poor health 
infrastructure coupled with mistrust in the existing 
health system had led the traditional healers continue 
to play a meaningful role in the tribal society. 
With changing awareness levels and attitudes, 
more tribal people were seeking modern methods 
of treatment since these are gradually regarded as 
more effective as compared to other methods. The 
preference for service provider differed from village 
to village. The present investigation can prove to be 
a valuable reference point for policy makers and 
plan implementers while developing a tribal health 
strategy. It is necessary to ensure quick availability 
and accessibility of health care services for tribals 
in Jharkhand and the North Eastern Region.

A study on neurophysiological correlates of 
phases of wakefulness and sleep in meditators 
was conducted at Swami Vivekananda Yoga 
Research Foundation, Bangalore . In meditation 
with focusing during dharana the changes were 
different and distinct from those with meditation 
without focusing – dhyana. During dhyana – 
there was no change in sensory transmission at 
the brainstem level; while it was prolonged at the 
level of the thalamus, mesencephalon and primary 
auditory cortices. Dhyana was also characterized 
by sympathetic withdrawal and parasympathetic 
dominance. The P300 task performance was better 
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following dhyana. The polysomnography studies 
showed that both as an immediate and long term 
effect meditation reduced the stage I and II sleep, 
increased slow wave sleep (SWS) and on the whole 
reduced arousals and increased the subjective 
feeling of being refreshed on awakening. The 
results suggested application of meditation to 
enhance performance and reduce stress in people 
of all ages and both genders. 

STEM CELL RESEARCH
A study on ex vivo expansion of human CD34+ 
cells manipulated with a mixture of cytokines 
and stromal cell derived factor 1 was conducted 
at Advanced Centre for Treatment, Research & 
Education in Cancer (ACTREC), Navi Mumbai. 
Attempts were made to extensively investigate the 
ex-vivo expansion and in vivo engrafting potential 
of HSPC from mobilized peripheral blood stem 
cell (PBSC) harvest that have been cultured for 
eight days in medium containing growth factor 
(GF: Flt3L + TPO + SCF) and homing-defining 
molecule Stromal cell-derived factor 1 (SDF1). 
HSPC were enriched from PBSC harvest of cancer 
patients and healthy related donors by negative 
selection using immunomagnetic beads. Ex vivo 
expanded HSPC cells were injected in tail vein 
of 8-10 week old mice. For evaluation of homing 
of transplanted HSPC, CD45+ human cells which 
had migrated through endothelial vasculature were 
identified in circulating blood in mice 72-h post-
transplantation. This study may provide optimized 
data for use of chemokine-activated CD34+ stem 
cells during transplantation of patients with solid 
cancers, haematological neoplasms and other 
blood disorders. However, current knowledge in 
immunobiology of expanded HSPC and ethical 
issues need to be strengthened further for their 
successful application in clinical therapy. 

A study of the biology and the growth characteristics 
of human corneal limbal stem cells at Vision 
Research Foundation, Sankara Nethralaya , Chennai, 
was focused on culturing limbal stem cells from 
the cadaveric limbal tissues by explants method. 
The study identified the presence of receptors and 
ligands known to play roles in Notch signaling in 
adult human limbal epithelium. Two Notch receptors 
(Notch1 and Notch2) and two Notch ligands (Delta1 
and Jagged1) were identified in adult human corneal 
epithelial cells at the gene level, indicating that Notch 

signaling is likely to be involved in the orchestration 
of adult human limbal epithelium.

BIOETHICS
In Ethical Review, Strategic Initiatives for 
Developing Capacity (SIDCER) is a project 
of the WHO-TDR, Geneva. The purpose is to 
bring a change towards the improvement in the 
quality and functioning of ethics committees. A 
SIDCER Survey training was conducted at SGPGI, 
Lucknow which was attended by members of the 
ethics committees, researchers along with national 
and international experts and faculty members. 
The international experts from Phillipines and 
Sri Lanka surveyed the functioning of the ethics 
committee in line with the standard operating 
procedures (SOPs) of the ethics committee. The 
training course was held from November 1-4, 2011 
and was coordinated by the Council in association 
with Forum for Ethical Review Committees in Asia 
and Western Pacific Region (FERCAP). A SIDCER 
Recognition certificate was awarded to the SGPGI 
ethics committee in the FERCAP Conference 
held at Daegu, South Korea from November 20-
23, 2011. Participating in this course has helped 
to bring up the quality standard in the functioning 
of the SGPGI –IEC and to ensure that the review 
procedures followed by the IEC are at par with the 
International standards. 

SHORT TERM STUDENTSHIP (STS) 
Short Term Studentship programme provides 
a unique opportunity to undergraduate medical 
students to familiarize themselves with research 
methodology by undertaking short duration research 
projects. It is very popular among undergraduate 
MBBS or BDS students and is the first programme 
under ICMR which has become online and paperless. 
During 2011 about 4000 students registered on 
ICMR website and 2332 applications were received 
from the students. These were reviewed online by 
84 subject experts and 802 students were selected 
who completed their research during the vacations. 
The Council received 681 completed reports from 
about 328 medical and dental colleges from various 
parts of country. The reports were categorized 
into 56 subject categories. The students who 
successfully complete their research are awarded 
with a stipend of ` 10,000/- for two months along 
with a certificate.
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Regional Medical Research Centres 
(RMRCs) have been established by the 
ICMR primarily to address the local/

regional health and research problems in remote 
and inaccessible areas of the country. The six 
RMRCs located at Belgaum, Bhubaneswar, 
Dibrugarh, Jabalpur, Jodhpur and Port Blair have 
been very successful in their mandate in closely 
working with the local/state administration 
with a clearly focused mutually agreed health 
agenda. In addition to addressing local needs, the 
RMRCs have also been carrying out high quality 
research on the disease prevalence, outbreak 
investigations and undertake interventions as 
needed and network with the local institutes to 
improve the local/regional research capacity 
building that help the state administration in the 
long run. During the year, studies were carried out 
on the use of medicinal plants, malaria, filariasis, 
leptospirosis, cancer, haemoglobinopathies and 
other health problems of the tribals and local 
communities.

REGIONAL MEDICAL 
RESEARCH CENTRE, BELGAUM 
Ethnomedicobotany and Development of Quality 
Control Parameters for Selected Medicinal Plants 
of Belgaum Region

Total of 140 traditional practitioners were 
visited personally during ethnobotanical survey 
and information regarding their age, place of 
practice, experience, learning of practice, disease 
they treat and mode of diagnosis, storage and 
usage of plants, etc. were collected through semi 
structured interviews and questionnaires. Consent 
was obtained from traditional practitioners before 
interview and documentation. About 150 medicinal 
plants were documented for their use in different 

ailments belonging to 60 families. During this study 
a new plant species Achyranthes coynei Santapau 
has been reported from Karnataka state, which is 
endemic to India and was believed to be restricted 
to Maharashtra. This plant is used for different 
disorders like kidney stones, cancer, wounds and 
ring worm, etc. Few selected medicinal plant 
species have been taken up further for developing 
quality control parameters.

Elucidating Anti-Anrthritic Potential of Selected 
Medicinal Plants and their Fractions in Wistar 
Rats 

The study aimed to develop an effective, safe 
and cost effective anti-arthritic agent, in which 
the lead has been obtained from the community 
based traditional healing system. In preliminary 
investigations, the root paste of Plumbago 
zeylanica and bark paste of Holoptelia integrifolia 
have shown significant anti-inflammatory activity 
and suppression in the secondary sign of arthritis 
(Complete Freund’s adjuvant) in CFA induced 
arthritic animals. It is assumed that the efficacy 
of these drugs can be potentiated by using 
systemic route that may lead to significant anti-
arthritic activity as evidenced by biochemical, 
immunological and molecular parameters. Roots 
of P. zeylanica and barks of H. integrifolia were 
washed and dried. The coarse powders of the same 
were subjected for soxhlet extraction with three 
different solvents viz. petroleum ether, acetone and 
hydroalcoholic (70:30). In-vitro cyclooxygenase I 
and cyclooxygenase II assays have been carried out 
for these extracts (Fig.1). The activity was measured 
by following the oxidation of TMPD at 600 nm in a 
microtiter plate format. Acute toxicity studies were 
carried out as per the OECD guidelines. 

REGIONAL MEDICAL RESEARCH CENTRES
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Genetic Profiling of Feronia elephantum Corr. 
Showing Difference in Chemoprofiles

Feronia elephantum Corr. (Rutaceae) is a widely 
used medicinal plant. Through in vivo studies, the 
use of this plant was validated as a hypoglycemic 
agent. In one of the studies on chemoprofiling of 
different individuals of the same species, marked 
difference was noted in two plants. The plants 
were morphologically confirmed as F. elephantum. 
However, keeping in view the difference in 
chemoprofiles (Fig.2) the plants were subjected to 
molecular genetic characterization in comparison 
with other individuals of the same species collected 
from the same locality.

Leaves from a total of 5 individual plants of F. 
elephantum. including the individuals in question 
were collected and the DNA was extracted 
following modified Doyle’s method. Extracted 

Fig1 (a) and (b). In vitro assay of extracts (acetone AC; hydroalcoholic HY and petroleum ether PE) of P. zeylanica (PZ) and 
H.integrifolia (HI) for inflammation on COX-I (a) & COX-II (b)

Fig.2. GC analysis of 5 individuals of F.elephantum

DNA was purified and treated with RNAse and 
estimated spectrophotometrically. Purified DNA 
from each plant was subjected to Inter- Simple-
Sequence-Repeat (ISSR) fingerprinting that 
targets the variability in the satellite regions of the 
chromosomes. ISSR primers (Set # 9, University 
of British Columbia, Canada) were used for this 
study. Optimized PCR conditions were used and 
the products were electrophoressed under standard 
conditions on 1% agarose gels. The genetic 
studies (Fig.3) show that three individuals of F. 
elephantum had the same genetic pattern while the 
4th one differed marginally. One individual was 
completely different. Phytochemical investications 
also revaled that this individual had a different 
chemoprofile despite being morphologically 
identical with the other F. elephantum individuals. 
This study established the genetic diversity of the 
particular individual of F. elephantum from the 
others in the same population. 
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Development and Characterization of 
Microsatellite (Ssr) Based Molecular Markers 
for Identification, Authentication and Analysis 
of Variations In the Medicinal Plant Saraca 
asoca (Roxb.) De Wilde.

Total 160 samples (leaves/bark) were collected 
from 10 different cohorts of S. asoca plants for 
population genetics studies. Ten samples each of P. 
longifolia as well as M. ferrea were also collected 
from different locations in and around Belgaum 
for characterization of genus specific markers. 
Sample size of approximately 30 plants per cohort 
or population had been chosen for population study 
of Saraca asoca, whereas for the comparison of 
genus-specific markers of common adulterants, 
Mesua ferrea and Polyalthia longifolia sample size 
of 10 plants /genus had been taken. In populations 
where the number of individuals are below 30, 
the maximum number of plants available has 
been taken into the study. 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 ISSR and RAPD fingerprints of two 
plants each from all the 10 locations (Fig. 4) and 
fingerprints for differentiation of S. asoca from the 
adulterants M.ferrea and P.longifolia (Fig. 5 and 
Fig. 6)) were developed.

Flavonoids as Antidiarrhoeal Agents 
Against Highly Virulent Clinical Isolates of 
Enteropathogenic Bacteria

Several anti-diarrhoeal plants used in folklore 
medicine contain flavonoids. Five flavonoids 
were tested for activity against clinical bacterial 
isolates harboring virulence genes. Activity of 
quercitin, morin, naringin, rutin and catechin 
was first tested in vitro by disc diffusion and well 
diffusion methods on enteroaggregative (EAEC), 
enteroinvasive (EIEC), enteropathogenic (EPEC) 
strains of Escherichia coli, Shigella dysenteriae 1, 
S. flexneri 2a, S. sonnei, and Klebsiella pneumoniae. 
On the basis of preliminary results, activities of 
morin and catechin were further studied in Wistar 
rats after inducing diarrhoea with these organisms. 
Fecal weight was recorded before and after 
induction of diarrhoea and compared statistically 
in test, control and standard (ciprofloxacin) groups. 
While quercitin, naringin and rutin showed no 

Fig.3. ISSR fingerprints of 5 individuals of F.elephantum

Phytochemical Screening and In Vitro Studies 
in Ancistrocladus heyneanus Wall. Ex Grah. and 
Achyranthes aspera L. 

Two plants namely Ancistrocladus heyneanus and 
Achyranthes aspera were selected for study, with 
special reference to their distribution, identification 
elite populations, isolation of active constituents/
fractions and their sustainable mode of production 
by tissue culture technique. Three sites were 
sampled with different geographical and seasonal 
distinction. For tissue cultural studies leaves, mature 
and immature fruits of Ancistrocladus heyneanus 
and leaves, stem, seeds of Achyranthes aspera 
were collected. Various extraction techniques for 
different parts of Ancistrocladus heyneanus were 
carried out and analyzed for optimizing yield of 
betulinic acid (BA) (Table 1). The extracts obtained 
were subjected to RP-HPLC analysis using standard 
methodology for its detection and quantification,in 
collaboration with Shivaji University, Kolhapur. 
Similarly, standard methodologies for tissue culture 
studies were carried out in the plants under study 
with a few modifications.

Table 1. Extraction of betulinic acid (BA) by various 
techniques & plant parts of Ancistrocladus heyneanus

Plant parts
Technique

SE USE CSE MAE

Green leaves/ 
Brown leaves/ 
Stem

120 6 15 1

180 12 30 3

240 30 45 5
Figures in table indicate time period in min. SE: Soxhlet 
Extraction; USE: Ultrasonic Extraction; CSE: Continuous 
Shaking Extraction; MAE: Microwave Assisted Extraction
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Fig 4                                                      Fig 5

Fig. 4. ISSR fingerprints of S. asoca plants using primer 834, Lane M: Mol. wt markers, 
N: Negative control, Lane 1-20 S. asoca samples from all the 10 locations (two individuals 
each). Fig. 5. RAPD fingerprints of S. asoca plants using primer RPI 2, Lane M: Mol. wt 
markers, N: Negative control, Lane 1-20 S. asoca samples from all the 10 locations (two 
individuals each)

anti-microbial activity in vitro, catechin showed 
significant activity against EAEC and S. dysenteriae 
1, whereas morin showed significant activity 
against EAEC only. Catechin was found to have 
significant anti-diarrhoeal activity against EAEC 
and S. dysenteriae 1 which are organisms sharing 
some common mechanisms of action in producing 
inflammatory diarrhoea. These flavonoids were 
not active against other pathogens tested. It was 
concluded that plants containing catechin are 
likely to be useful in treatment of inflammatory/

invasive diarrhoea and dysentery 
caused by the very potent EAEC 
strains and S.dysenteriae 1.

Status of Methicillin Resistant 
Staphylococcus aureus (MRSA) 
infections and estimation of 
frequency of Panton Valentine 
Leukocidin producing strains in 
Belgaum

A total of 70 strains of 
Staphylococcus aureus isolated 
from samples obtained from 
various clinics, diagnostic 

laboratories and hospitals in and around the city 
of Belgaum were taken in the study. These isolates 
were identified and phenotypically characterized 
as methicillin resistant / sensitive using Kirby 
Bauer disc diffusion using oxacillin discs (1 µg) 
and by multiplex polymerase chain reaction (PCR) 
for mec A and fem B genes. PCR was subsequently 
carried out on both MRSA and MSSA isolates to 
detect LukS-PV and LukF-PV genes, the markers 
for potential producers of PVL toxin. Twenty 
seven out of 70 isolates (38.6%) were confirmed as 
MRSA by PCR for mecA. The prevalence of PVL 
gene was 85.1 and 48.8% in MRSA and MSSA 
respectively. The overall prevalence of PVL gene 
was 62.85%. Study showed very high overall 
presence of MRSA amongst Staphylococcus 
aureus isolates in Belgaum. PVL positivity was 
high in MRSA strains as well in MSSA strains, 
much higher than most reported worldwide. In 
the backdrop of many bacterial strains gaining 
resistance to wide spectrum of antibiotics recently, 
the study warrants further epidemiological studies 
in hospitals and community levels in the region 
(Table 2). 

Study on Cholera Outbreak in Hubli, 2011

A total of nine suspected strains of Vibrio cholerae 
were received by RMRC for identification and 
characterization from KIMS, Hubli. These isolates 
were obtained from an outbreak of watery diarrhoea 
in Hubli. Five isolates were identified as Vibrio 
cholerae by standard biochemical and serological 
tests using commercial antisera. Multiplex PCR 
confirmed the strains as V.cholerae serotype O1 

Fig. 6. ISSR fingerprints (primer 876) Lane M: Mol. 
wt marker, Lane 1: S. asoca (SAD02),Lane 2: S. asoca 
(SANAG1), Lane 3: P. longifolia (PLJ1), Lane 4: P. 
longifolia (PLG1),Lane 5: M. ferrea (MFR1), Lane 6: M. 
ferrea (MFR2)
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Table 2. Status of MRSA positivity and PVL positivity among clinincal isolates of S.aureus

MRSA (mecA +ve) MSSA (mecA –ve) 

femB +ve femB –ve 
PVL 

positivity 
femB +ve femB –ve 

PVL 
positivity 

LukPV (PVL) +ve 19 4 
23/27 

(85.1%) 

19 2 
21/43 

(48.8%) 
LukPV (PVL) –ve 2 2 11 11 

Total 21 6 30 13 

Ogawa biotype El Tor. All possessed the ctxA-tcpA 
virulence markers.

Investigation of an Outbreak of Hepatitis E in 
Turmuri Village on the Outskirts of Belgaum

An outbreak of hepatitis E was reported from  
village Turmuri, located on the outskirts of Belgaum. 
A team comprising of the medical personnel from 
Belgaum Institute of Medical Sciences (BIMS), 
district health officials (DHO) and scientists from 
Regional Medical Research Center investigated 
the outbreak to understand the epidemiology and 
to identify the potential sources of contamination. 
A house to house survey was conducted in the area, 
to collect blood samples as well as the information 
about the illness. Blood samples collected from 11 
patients were subjected to enzyme linked immune 
sorbent assay (ELISA) and all were found positive 
for hepatitis E by ELISA IgM. Serum samples 
have been stored at -20°C for further PCR based 
identifications and/or characterization. Nine water 
samples were also collected aseptically from 
different drinking water sources for determining 
the contamination levels by a rapid H

2
S strip test 

(Hi-Media Laboratories, Mumbai) and by using the 
multiple-tube Most Probable Number (MPN) test. 
Analysis of water samples by both the methods 
revealed that seven of the nine water samples 
collected from various sources including borewells 
and dig wells were heavily contaminated with fecal 
coliforms indicating gross fecal contamination.

REGIONAL MEDICAL RESEARCH 
CENTRE, BHUBANESWAR
Establishment of New Field Units

The centre has established field units at Raygada 
district headquarter hospital, Raygada and at district 

headquarter hospital, Bhawnipatna of Kalahandi 
district to study and improve the health indicators 
of the tribal populations of respective districts in 
collaboration with the state government. 

Lymphatic Filariasis

Mass drug (DEC) administration is being 
undertaken in the country targeting elimination of 
lymphatic filariasis by 2015 as per national health 
policy statement of 2002. The programme was 
based on mass administration of single annual dose 
of DEC in the recommended dosage of 6mg/kg 
body weight averaged for three age groups i.e. 2-5, 
5-14 and >14 years. But the population compliance 
of the programme is limited largely due to fear of 
side reaction due to DEC drug regimen and also 
by confusion in three strengths of the drug dosage 
distributed by volunteers to various age groups. 
The five year open ended field trial conducted by 
the centre in three endemic villages has indicated 
that 100 mg of DEC given uniformly to all ages 
is well tolerable and as efficacious as 200 and 
300 mg in reducing Mf load in the community 
and microfilariaemic individuals (Fig. 1). Side 
reaction frequency and severity was significantly 
low with 100 mg of DEC used in MDA (Fig. 2). 
This was also supported by similar decline in the 
vector infectivity rate, which indicated comparable 
effect on transmission that is targeted during LF 
elimination programme (Fig. 3). Therefore, a 
uniform low dose (100 mg) of DEC can be used 
as an alternative to current MDA dose, to enhance 
population compliance while maintaining efficacy 
of the current MDA regimen.

The current mass drug annual administration 
(MDA) programme uses DEC (300 mg) with 
Albendazole (400 mg) to eliminate filariasis within 
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5-6 years. While DEC is known to be a powerful 
microfilaricide, Albendazole is believed to have 
sterilizing effect on adult worms that possibly 
suppress the resurgence of Mf. No effective regimen 
is available that can kill an adult worm. Hence effort 
has been made to identify a more effective MDA 
regimen by increasing the dose of Albendazole (800 
mg against 400 mg ) or rhythm (annual/ bi-annual) 
used in MDA through a randomized open clinical 
trial. The comparative efficacy of the four arms (S1: 
DEC (300 mg) +Alb(400) annual, S2: DEC(300 mg) 
+ Alb(400) biannual ,H1: DEC(300 mg)+Alb(800) 
Annual , H2: DEC(300 mg)+ Alb(800) Biannual) 
is being studied, recruiting 104 microfilarimics. 
The four arm open clinical trial indicated that the 
arm that used high dose Albendazole (800 mg) with 
DEC (300 mg) given biannually was superior to 
the current MDA regimen in terms of microfilaria 
and adult worm clearance without addition of side 
reactions due to increased Albendazole dose. This 
showed higher Mf suppression action and effect 

on adult that has the potential for use in the MDA 
programme as a superior regimen with usefulness 
in reducing the period of MDA programme for LF 
elimination. 

To understand any development of lymphatic 
pathology during this clinically silent phase i.e. in 
early phase of life in paediatric age group where 
infection is acquired, a study has been 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 have been enrolled in the study. 
Out of 102 subjects, 50 were symptomatic and 
rest of the children were asymptomatic, but with 
detectable mf and/or antigenimia. All the subjects 
enrolled at baseline (n=102) had undergone 
lymphoscintigraphy and ultrasound examination 
and 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 eight 
subjects. All the enrolled children were given 
first dose of 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 of the 102 
children enrolled at baseline 79 children completed 
6 month follow up, 38 completed follow up for 
12 month,27 completed 18 month follow up and 
16 subjects have completed 24 months follow up. 
Result of repeat lymphoscintigram at these time 
points compared with the baseline status has shown 
improvement in lymphatic pathology in terms of 

Fig. 1. Mf clearance among microfilariaemics at different periods 
of follow up. 

Fig. 2. Frequency of side reaction to DEC in three regimen groups 
in 5 successive annual rounds

Fig 3. Mf count (geometric mean) in the microfilarimic at 4th, 
12th, 24th, 36th, 48th & 60th month follow up
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lymphatic flow in 71, 94 and 85% of children who 
had baseline abnormality and followed at 6th, 12th and 
18th month period respectively (Fig. 4). The study 
is ongoing. However, the initial finding suggests 
that it may serve as a tool for advocacy to improve 
the compliance rate of MDA amongst children and 
asymptomatic cases in the community. 

Although host genetic polymorphism and other 
environmental factor(s) may influence susceptibility 
to infection and disease, filarial infection in mothers 
has been considered a risk factor for increased 
susceptibility to infection in the offsprings. 
Measurement of filaria specific IgG antibodies to 
carbohydrates as well as lipids in cord blood of 
infected mother were shown to be significantly high 
compared to uninfected mothers (Fig. 5 A and B), 
which indicates that filarial specific antibodies to 
carbohydrate as well as lipid are produced during 
in utero sensitization. 

Further, significantly high proliferative response 
to purified carbohydrate antigen in cord blood 
mononuclear cells (CBMC) of uninfected mothers 
(Fig. 6) indicated that transfer of filarial antigens 
influences the cellular proliferative response of the 
newborns.

In a separate study,the role of B-1 cells in 
human lymphatic filariasis is being evaluated. 
Significantly low levels of IgM antibodies to actin 
and LPS in microfilaria carriers (known to be 
immunologically hyporesponsive) compared to 

     Fig.4. 30, 60, & 120 minute image of lymphoscintigraphy of a 15 yr male (asymptomatic and Mf negative)

Pre Treatment Post Treatment

Fig. 5. Filarial specific IgG response against purified carbohydrate 
and lipid antigen 
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technique for the diagnosis of malaria, an attempt 
was made to optimize the LAMP assay. With 
continuous effort it has been possible to optimize 
the reaction conditions using Loop Amp DNA Kit 
(Fig. 8). The study is in progress to find out the 
sensitivity and specificity of this assay system.

Fig.8.Visualization of LAMP product after adding Sybr safe DNA 
gel stain under UV

    +ve               +ve              -ve                -ve 

Dirrohoea 

Diarrhoea, is one of the important cause of 
high morbidity and mortality in most parts of 
the Odisha. Oral cholera vaccine is an effective 
choice to prevent cholera. Therefore to determine 
the feasibility, acceptability and costs associated 
with the introduction of the modified killed whole 
cell oral cholera vaccine in India when given in a 
public health setting, a pilot study was undertaken 
in Satyabadi block of Puri district because of high 
incidence of severe diarrhoea since 2005 (Fig. 9). 
A bivalent killed whole cell oral cholera vaccine 
developed by IVI , manufactured and marketed as 
Shanchol ® by Shantha Biotechnics, Hyderabad was 
used. The 1st dose of mass vaccination was received 
by 31,551 and 2nd dose by 23,751 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. A total of 2839 rectal swab 
samples and 77 environmental water samples were 
collected and analyzed for presence of V. cholerae 
and other entero-pathogens after the vaccination. 
Out of total samples tested 114 (4.0%) were found 
to be V.cholerae positive. Out of the positive cases 
only two were from the study area and others from 
peripheral adjacent area not covered by vaccine. Out 
of these two cases detected positive for V.cholerae 
one is vaccinated and another is non-vaccinated. 

Fig. 6. Proliferative responses of cbmc induced with purified 
antigens of filarial parasite 

patients with chronic filarial disease and endemic 
normals (immunologically hyper responsive) raises 
the possibility of poly reactive property of these 
antibodies. Demonstration of polyreactive property 
of ss-DNA antibodies in this study further indicates 
an important role for these antibodies to provide 
host protection against filarial infection. Further a 
positive correlation between levels of B-1 cells and 
IgM antibodies to ss-DNA (Fig. 7) indicates that 
CD5+ B cells appear to be involved in the synthesis 
of polyreactive naturally occurring antibodies. The 
role of B-1 cells in cytokine responses by filarial 
carbohydrates/ protein antigen in human filariasis 
is being evaluated. 

Fig. 7. Correlation between % of B1 cell and antibodies to 
ssDNA

Malaria

Though the PCR method of detection of malaria 
parasites is highly specific and sensitive, yet it is not 
easy to perform at peripheral level. In order to find 
out an easy to operate nucleic acid amplification 
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Out of 77 environmental water sample collected 
and tested from the study, 14 (18%) were found 
positive for non O1/O139. The post vaccination 
surveillance indicates definite protection of OCV 
amongst the community vaccinated during the 
mass vaccination campaign. The oral cholera mass 
vaccination in the Satyabadi block, Puri district 
in Odisha was successfully completed with active 
involvement of all the stakeholders. It was shown 
that mass vaccination with two doses of Shanchol 
was feasible and well accepted by the community. 

Further, during 2011-12 the centre carried out 
outbreak investigations of severe diarrhoea in 
different blocks of Rayagada district.The causative 
organisms were found to be mostly V .cholerae 
O1 (Ogawa-2, Inaba-2) El Tor variant followed 
by E.coli, Shigella spp and Aeromonas in Cuttack 
and Kolnara blocks. MAMA PCR results on V. 
cholerae revealed that all the strains isolated from 
stool and water were El Tor variant of V. cholerae. 
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.

Preparations are ongoing by the Government of 
India for the phased introduction of a pentavalent 
vaccine (DPT-Hep.B-Hib) in selected states of 
the country as part of Universal Immunization 
Programme. 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 (Pentavalent Vaccine).For this purpose 

a sentinel surveillance unit has been established 
at SVPPGIP, Cuttack. So far 123 cases between 
the age group of 1 and 59 months suspected for 
meningitis have been enrolled in the study. Of the 
total samples three cases were culture positive for 
Staphylococcus aureus and one was positive for 
Salmonella typhi and one was latex positive for 
group B streptococcus. One new borne was positive 
for S. pneumoniae. Antibiotic sensitivity testing 
revealed that all the organisms were sensitive to 
chloramphenicol, cotimoxazole, linezolid and 
resistant to cefotaxime and erythromycin.

Viral Infections

Investigations of viral infections under Virology 
Network has shown presence of dengue serotype II, 
CHIKV of genotype ECSA, rota virus of different 
genotypes; P Type: P4, P8, P9, P10, P11 and G 
Type: G1,G2, G4 , G8, G9,G10 (Fig. 10). The other 
enteric viruses detected were noro G1, noro G2 , 
astro, adeno , HAV and HEV. Among the cases 
of jaundice screened for hepatitis virus infection, 
HBV and HCV were detected serologically in 4.7 
and 0.1% respectively and genotyping was done 
in 16.5 and 3% of cases respectively where HBV 
genotype D and HCV genotype 1b were identified 
as the genotypes circulating in this region. Human 
Papiloma Virus was detected in 5% of cases through 
PCR.

The respiratory viruses detected were flu A(29.4%), 
H1N1(18.6%), rhino(25%), para influenza(14.3%) 
and Adeno(21.5%). Emerging viruses like Boca, 
HMPV and Parecho viruses were detected with low 

Fig. 9. The number of diarrhoea cases and severe diarrhoea cases seen in the government hospital in Satyabadi. Severe diarrhoea cases 
appear to increase during the month of May and during the monsoon season from July to October (2005-07).
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Fig. 10. Rotavirus P and G genotype P[4] G9

prevalence. Among air borne diseases measles IgM 
was detected in 17.5% of the cases and varicella 
IgM was detected in 84.9% of cases during 
outbreak. IgG antibody for rubella virus infection 
was noted in 81% of cases. Herpes simplex virus 
I was detected in 7.8%, Herpes simplex virus II 
in 5.2% and Japanese encephalitis was detected 
in 1.5% subjects. Outbreaks due to mealsels, 
varicella, HAV & HEV, dengue and chikungunya 
were investigated with request from State health 
department & recommendations were made for 
control.

Other Areas

Under surveillance of drug resistance TB in Raygada 
district, out of 73 sputum samples subjected for 
drug susceptibility testing with the four first line 
drugs, the results were available for 63 samples. It 
was observed that only four samples showed mono 
resistance to isoniazid or streptomycin and all other 
samples were sensitive to 1st line drugs. 

A study was undertaken in two tribal dominated 
districts; Kalahandi (Dharmagarh and Junagarh) 
and Rayagada (Jamadehipentha) to assess the 
knowledge, attitude and behavior practices on 
reproductive health problems of adolescents, 
quality of care at adolescent friendly health clinics, 
accessibility and utilization of health care services 
by adolescents. The preliminary results of the study 
indicates that for adolescents, knowledge on RTI/
STD is 22-33%, a majority of them were unaware 
of the symptoms of acquiring RTI/STD. Most of 
adolescents were aware about HIV/AIDS, but 
knowledge on symptoms, routes of transmission 
and preventive methods of HIV/AIDS is more in 
older adolescents.

During the year eight districts were surveyed for 
Chik virus in human & vectors based upon the 

record of Chik infection and recent epidemics. 
Entomological survey revealed that Aedes 
albopictus was the most abundant with very high 
container and Breteau indices, thus proving to be 
the main vector in this region. Serum samples were 
collected from patients in areas where outbreaks 
were continuing. Chikungunya virus infection 
was identified in 70% of cases by both IgM and 
RT-PCR. Phylogentic analyses of partial E1 gene 
revealed the circulation of ECSA genotype in the 
affected areas. Molecular phylogenetic analysis 
revealed that all CHIKV isolates from serum and 
mosquitoes collected from six districts of Odisha 
belonged to the Indian Ocean Lineage (IOL) 
group within the ECSA genotype.From the results, 
it can be concluded that the recent outbreaks of 
chikungunya in Odisha have been caused by viral 
strains of IOL group of the ECSA genotype with 
E1-A226V, E2-I211T and E2-L210Q mutations, 
which in turn has favored Ae. albopictus to 
be the main arboviral vector in this region  
(Figs 11&12).

Fig. 11. Phylogenetic tree of 1014 bp sequence of E 1 gene of 
different genotypes of chikungunya virus showing all CHIKV 
sequences from Odisha belong to East Central South African 
genotype
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Fig. 12. Phylogenetic tree of 768 bp sequence of E 2 gene of 
different genotypes of chikungunya virus showing all CHIKV 
sequences from Odisha belong to East Central South African 
genotype

Hypertension

A study on genetic aspects of essential hypertension 
in different population groups of Odisha has shown 
that there is an association between ACE I/D 
gene polymorphism and expression of essential 
hypertension. It has been observed that DD 
polymorphism and the D genotype was associated 
with increased blood pressure (Fig. 13).

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 ingested by the vector. By another tool 
all different serogroups of V. cholerae causing 

Fig. 13. ACE, eNOS and 11βHSD gene polymorphism

cholera can be detected in a single PCR test. 
Efforts are being made for translation of these 
techniques for field use. These tools are now 
being field tested.

During the year 306 cases of lymphatic 
filarial diseases and 192 cases suspected 
for haemoglobinopathy disorder have been 
investigated. 

Nutrition

The National Nutrition Monitoring Bureau 
(NNMB) has been carrying out diet and nutrition 
surveys on a regular basis in rural, tribal and urban 
areas. 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 as well as dry blood samples 
(DBS) for genetic study were also collected. The 
data collected on sample of 2400 HHs, diet survey 
on 1200 HHs, 1553 DBS and fasting blood sugar 
estimations are being analysed.
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Cancers

Risk factors for primary lung cancer in Manipur 
and Mizoram: A case-control study

Epidemiological information was collected from 
a total of 207 cases (Manipur 110, Mizoram 97) 
and 349 age-sex matched controls (Manipur 220, 
Mizoram 129). The majority of lung cancer cases 
were over 60 years of age and belonged to rural 
areas in Manipur as against urban areas in Mizoram. 
Cancer was detected in C34.1 Upper lobe of the 
lung in majority of cases (34.8%) and 63.3% were 
non-small cell carcinoma type. Majority (37.2%) 
of the patients were identified at the stage I a/b. As 
many as 21.3% cases and 2.9% controls had history 
of any type of cancer in their family whereas 6.4% 
cases and 0.5% controls had family history of lung 
cancer. Tobacco smoking and tobacco chewing 
habits were common in lung cancer cases. More 
than 56% cases were addicted to betel nut chewing 
mixed with lime and tobacco whereas Zozial, 
a locally made bidi, and cigarette were the main 
smoking items. Use of alcohol was relatively less 
as compared to smoking and chewing both in cases 
(33.8%) and controls (20.1%). The prevalence of 
GSTM1 null genotype was higher in Manipur than 
Mizoram and more prevalent in females (54.5%) 
than males (41.9%). CYP1A1 lle/lle and CYP1A1 
Mspl homozygous were equally distributed among 
cases and controls.

Study of genetic and molecular epidemiology of 
breast cancer in four north-eastern states (Assam, 
Meghalaya, Mizoram and Tripura) 

This study is focusing on prevalence of breast 
cancer risk factors, genetic polymorphism to 
BRCAl, and p53 gene alterations by single 
nucleotide polymorphism, level of expression of 
c-ErbB2/HER/neu in familial and sporadic cases of 
breast cancer patients in different ethnic groups of 
the 4 north-eastern states viz. Assam, Meghalaya, 
Mizoram and Tripura. For case-control study a 
detailed questionnaire was administered to the study 
subjects of these states and relevant information 

was collected. A total of 111 blood samples and 
47 tumor biopsies in Assam & Meghalaya and 170 
blood samples and 65 tumor biopsies in Mizoram 
& Tripura were collected. Betel nut chewing with or 
without tobacco emerged as an important risk factor 
for breast cancer. No association of family history 
or genetic polymorphism of BRCA1 and XRCC1 
genes with increased risk of breast cancer was 
found. While family history was found associated, 
age at menarche was not found associated with 
breast cancer.

Study of genetic and molecular epidemiology of 
oral cancer in Assam and Meghalaya 

The epidemiological information has been 
collected from 186 cases of oral cancer and equal 
number of controls. Preponderance of oral cancer 
in males (68.8%) was noted. Major sites of oral 
cancer found were gum (38.6%, C 03) followed by 
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), hard and soft palate of the oral 
cavity (2.2%, C 05). Ulceration (59.1%), swelling 
(23.1%), bleeding from oral cavity (23.7%), 
difficulty in swallowing (22.2%) and patchy 
discoloration in the oral cavity (14.0%) were the 
major clinical presentations. Higher number of cases 
were from rural areas (59.0%) followed by semi-
urban (33.3%) and urban areas (7.7%). Over 94% 
cases were married and 54.8% cases were literate 
up to primary and middle level. Tobacco chewing 
habits were reported from majority (94.6%) of 
cases (90.2% past chewers, 9.8% current chewers) 
and majority of them used betel nut & betel leaf 
with lime (51.1%). Habits of alcohol consumption 
(28.5%) and smoking (27.9%) were relatively 
less in comparison to chewing. The overall 
distribution of GSTM1 null genotype was 48.7% 
among the cases and 45.1% among the controls 
with significantly higher prevalence in male cases. 
GSTT1 null genotype was found in 32.8% cases 
and 24% controls. The distribution of CYP1A1 
MSPI wild type, homozygous and heterozygous 
genotypes was 36.7,9, 20.2 and 43.1%. 

Study of genetic and molecular epidemiology of 
stomach cancer in Mizoram 

A total of 327 whole blood and serum samples 
(75 cases, 252 controls) were collected during the 
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study period. Information was collected on socio-
demographic and other risk factors from gastric 
cancer cases and controls. Unconditional logistic 
regression analysis showed that the consumption of 
preserved foods presented a higher risk of stomach 
cancer whereas consumption of leafy vegetables 
was preventive of stomach cancer. Though cigarette 
smoking showed no significant association with 
stomach cancer yet synergistic interaction was 
found between cigarette and meiziol smoking. 
Tuibur consumption was significantly associated 
with stomach cancer in males. The risk of stomach 
cancer was two times higher in female meiziol 
smokers than male meiziol smokers. Persons taking 
both tuibur and meiziol have 4 times higher risk 
of stomach cancer than control group. Genotyping 
of GSTM1, GSTT1 and CYP2E1 genes has 
been carried out in 291 samples. While GSTM1, 
GSTT1 and CYP2E1 gene polymorphisms were 
not significantly associated, mutations in P53 at 
codon 72 of exon 4 increased 4.7 times risk of 
stomach cancer. Persons with variant allele of 
CYP2E1 and smoked meiziol had very high risk 
of stomach cancer. A total of 87 serum samples 
from the recruited subjects were processed for 
the prevalence of Helicsbacter pylori. Based on 
detection of antibodies against H. pylori using IgG 
sandwich ELISA the prevalence of H. pylori in 
rural population was found 58.1%. H. pylori sero-
positivity was higher (61.7%,) in elderly (age > 50 
years) than younger (age ≤ 49 years) (prevalence 
55.0%). 

Haemoglobinopathies

Understanding the unexplained hyperbilirubinemia in 
haemoglobinopathies

A total of 177 blood samples were screened during 
the year to detect hyperbilirubinemia. Nearly one-
third (33.9%) samples were found with normal 
haemoglobin (Hb AA) pattern. The haemoglobin 
variants observed were Hb E – heterozygous 
(41.2%), Hb E – homozygous (14.7%), sickle 
cell heterozygous (3.4%) and suspected Hb E / 
β-thalassemia carrier state (6.8%). Only seven 
subjects (3.9%) viz. Normal (Hb AA)–1, Hb 
E heterozygous–1, Hb E–homozygous–2 and 
suspected Hb E/β-thalassemia carrier state–3 were 
found with total bilirubin level > 1 mg/dl (range 1.1-

2.3 mg/dl). DNA of the samples were extracted and 
sent to National Institute of Immunohaematology 
(ICMR), Mumbai to find out the association of 
UGT 1 A 1 polymorphism, heme oxygenase 1 gene 
polymorphism, Fc receptor γ II polymorphism and 
complement receptor III polymorphism. 

Baseline studies on prevalence of anaemia and its 
determinants among adolescent girl students of 
Assam 

Prevalence of anaemia and its associated 
determinants among the adolescent girl students 
was studied in Dibrugarh, Borpeta, Bongaigaon 
and Kamrup districts of Assam. A total of 
4,457 adolescent girl students (mean age 13.62 
±1.1 years) were screened for anaemia. Mean 
haemoglobin level was found 11.02 ± 1.79 SD 
g/dl. Hb level < 12.0 g/dl was present in 71.5% 
subjects indicating high prevalence of anaemia. 
HbE was the major variant haemoglobin with 
0.188 frequency for βE-globin gene. βE-globin gene 
frequency was highest in Dibrugarh district (0.266) 
followed by Bongaigaon (0.239) and Kamrup 
(0.173) while it was lowest in Barpeta district 
(0.071). Other variant haemoglobins like HbS, 
HbD and double heterozygous state of Hb ED were 
observed in very low frequency. The mean serum 
ferritin level was 20.94±7.3 mg/dl. A statistically 
significant difference of mean haemoglobin level 
was observed in different types of haemoglobin 
variants, particularly Hb E. After examining 2,499 
stool samples helminthic infestation was observed 
in 16.7% students. Overall, Ascaris lumbricoides 
was the most frequently observed helminthic 
infection (10.6%), followed by Trichuris trichiura 
(6.2%) and hookworm (3.9%) infestations. Multiple 
regression analysis revealed haemoglobin type (Hb 
E) is the important determinant of anaemia among 
adolescent girl students of Assam.

Mosquitoes and Mosquito Borne Diseases

Novel approach to determine geographical and 
genomic barriers to gene flow in a major malaria 
vector 

During the year further collections of An. baimaii 
were carried using the landscape genetics sampling 
frame in the states of Tripura and Mizoram raising 
the number of individuals collected to 246 from 
81 defined georeferenced spots in the seven north-
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eastern states. Further, four restricton site associated 
digestion (RAD) libraries, each involving individuals 
of An. baimaii from north-east India, were prepared 
and sequenced through high-throughput solex 
sequencing platform. Phylogeography was studied 
by genotyping 144 individuals, sampled from eight 
populations of An. baimaii in the north-east India, 
using seven nuclear markers developed last year. 
The least diversity indices were seen with the enol 
gene whereas est6, a pseudogene, recorded the 
highest diversity for all indices for all populations. 
Very little genetic structuring for all the loci was 
observed among the studied populations. However, 
William Nagar and Deomali populations were found 
significantly differentiated from other populations 
at some loci. Though non-significant yet negative 
values of Tajima’s D, significantly high Fu’s Fs 
values, smooth unimodal mismatch distribution 
of pairwise differences among haplotypes and the 
starlike network suggested population expansion in 
An. baimaii. 

Ecological succession of anopheline and other 
mosquitoes in north eastern states of India

During the year mosquito surveys were carried out 
in two districts each in the state of Mizoram (Aizawl, 
Lunglei) and Tripura (North and South Tripura) 
from different ecological settings. In Tripura, 17 
places in north district (belonging to 7 PHCs) and 
22 places in south district (belonging to 6 PHCs) 
were surveyed and a total of 36 mosquito species 
were recorded under eight genera viz. Anopheles (19 
sp.), Aedes (2 sp.), Culex (9 sp.), Heizmania (1 sp.), 
Mansonia (2 sp.), Topomyia (2 sp.), Toxorynchites 
(1 sp.) and Uranotaenia (1 sp.). In Mizoram, seven 
spots in Aizawl district (belonging to 5 PHCs) and 
eight spots in Lunglei district (belonging to 5 PHCs) 
were surveyed yielding 21 species of mosquitoes 
under 5 genera viz. Anopheles (13 sp.), Aedes (1 
sp.), Armigeres (1 sp.), Culex (4 sp.) and Mansonia 
( 2 sp.). Only An. baimai in the dirus complex, An. 
minimus in the minimus complex and An. maculatus 
in the maculatus gp. was detected in both the states. 
Among the members of the annularis group, An. 
philippinensis and An. nivipes were identified in 
both the states whereas An. annularis was collected 
only in Tripura. In none of the species malaria 
parasite was detected. 

Morphological variation and molecular 
characterization of An. minimus species complex 
in Assam and Arunachal Pradesh

This study characterized the prevalent member 
species of An. minimus complex, their distribution 
pattern and vectorial importance in relation to 
ecological situations in the two north-eastern 
states. Entomological surveys were carried out in 
seven sites in Assam and six sites in Arunachal 
Pradesh. A total of 1,284 female Anopheles 
mosquitoes were collected of which 230 were 
identified morphologically belonging to funestus 
group. Among these 230 specimens only 120 
were confirmed as mosquitoes under funestus 
group through ASPCR method viz. 61 (53.8%) An. 
minimus A , 32 (26.7%) An. aconitus, 25 (20.8%) 
An. jeyporiensis and 2 (1.7%) An. varuna. No 
variations in the wing characters among the An. 
minimus A individuals from various Assam was 
noted. Palpi of the two morphologically identified 
specimens of An. minimus from Arunachal Pradesh 
were similar to An. fluviatilis, in species diagnostic 
PCR it was found to be species T of An. fluviatilis 
complex but when sequenced both specimens 
turned out to be An. minimus A. 

Cluster-randomized village scale phase III 
evaluation of deltamethrin SC 62.5 g ai/L  
for indoor residual spraying against A. minimus 
s.l., the major malaria vector in north-east  
India

A study, requested and funded by WHOPES, 
Geneva, was carried out to evaluate a new insecticide 
formulation deltamethrin SC (62.5 g a.i./L) at 20 
and 25 mg ai/m2 doses for indoor residual spraying 
against the major malaria vector Anopheles 
minimus in comparison to deltamethrin WG (250g 
ai/kg) at 25 mg ai/m2 dose. Study area comprised 
of nine eco-epidemiologically homogenous and 
comparable malaria endemic villages belonging to 
PHC Dolamara in Karbi Anglong district and PHC 
Bokakhat in Golaghat district. Indoor spraying 
of the households with deltamethrin in the study 
villages, carried out during July 2011, achieved a 
coverage of 99% households and 95.3% dwelling 
rooms. Except minor and transient irritation in about 
1% population no other side effects after spraying 
were perceived by the householders or experienced 
by the spraymen. Mosquito densities by various 
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methods in 4 index houses in each study village 
at fortnightly interval were monitored and contact 
bioassays using WHO plastic cones on common 
surfaces at monthly frequency were carried out. 

Folate metabolism pathway gene polymorphism 
among symptomatic and a symptomatic malaria 
patients from north-east India: A possible genetic 
selection from malaria 

Folate metabolison pathway gene polymorprison 
among symptomatic and asymptomatic malaria 
from north-east India : A possible genetic selection 
from malaria

Blood samples were collected from 77 fever cases 
in Dibrugarh, NC Hills, Karbi Anglong and Chirang 
districts of Assam of which 36 were found positive 
for malaria. Haematological assessment of the 
malaria positives mainly revealed anaemia in 89.5%, 
iron deficiency anaemia in 63.2%, leucocytosis in 
15.8%, leucocytopaenia in.26% and granulocytosis 
in 30.6% subjects. Thrombocytopenia (11.1%), 
lymphocytopenia (8.3%), thrombocytosis, 
monocytosis were other haematological conditions 
observed. Assessment of other parameters viz.
ferritin, homocysteine, etc. are in progress.

Aetiology of acute encephalitis syndrome (AES) 
in India and establishment of ICMR sample bank 
of AES cases -a multisite prospective initiative 

A total of 94 blood and CSF samples from the 
patients suspected with acute encephalitis syndrome 
(AES) were screened to determine the aetiology. Of 
these, 57.5% were found positive for JE. Among 
the JE negative samples, 2.5% were positive for 
dengue, 2.6% for chikungunya, 29% for leptospira 
and 3.7% for rubella. Mortality among AES cases 
was found 23.4% during the follow up. A majority 
of the suspected AES patients (89.4%) had fever. 
Other major symptoms included headache (68%), 
unconsciousness (58.5%), behaviour change 
(30.9%), mental changes (27.7%),vomiting (16.%) 
and stiff neck (10.5%). Abnormal MRI (5.3%) and 
EEG (2.1%) were recorded in a few cases. Majority 
of the suspected cases were males (71.3%). Contact 
with animals (mostly with dog, cow, pig and 
chicken) was recorded in 63.8% cases. 

Evaluation of safety and immunogenicity of single 
dose of live attenuated Japanese encephalitis 
vaccine SA 14-14-2 in adults in Assam

Prior and subsequent to the administration (3rd/4th 
week of October, 2011) of single dose of JE vaccine 
SA 14-14-2 in adult population aged >15 years 
in Sibsagar district of Assam by the State Health 
Department follow up of the vaccinated population 
was carried out in about 1500 persons in Demow 
block. In the first round, before vaccination, 1,292 
blood samples were collected whereas in the second 
round, 28+7 days post vaccination, 1,042 samples 
were collected. A total of 1,075 subjects were 
followed up for any adverse reaction following the 
vaccination. Mild adverse reactions such as like 
redness, rash, irritability, running nose and fever 
in four vaccinated subjects. PRNT assays are in 
progress. 

GIS mapping of mosquito vector borne diseases 
in NE India

Geo correction of village level map of Assam was 
completed. GPS surveys were carried out in the state 
of Assam (covering Golaghat, Jorhat, Sivasagar, 
Dibrugarh, Tinsukia, Dhemaji, North Lakhimpur, 
Kamrup Metro, Kamrup Rural and Goalpara 
districts), Nagaland (Mon district), Arunachal 
Pradesh (East Siang district) and Meghalaya 
(West Garo Hill district). Surveys are going on in 
malaria endemic sub centers, Japanese encephalitis 
endemic areas and scrub typhus reporting areas. 
Marking of dengue, chikungunya, west nile and 
kala azar reporting areas in the study states has 
been completed. 

Trematode / Cestode Infestation

Prevalence and molecular diagnosis of human 
paragonimiasis in north eastern region of India

A total of 6,324 blood samples, 3,446 stool 
samples and 1,631 sputum samples were collected 
in community based surveys in Assam (Sonitpur 
and Karbi Anglong districts); Meghalaya (West 
Garo Hills, Jaintia Hills) and Arunachal Pradesh 
(Changlang, East Siang, Tirap, East Kameng, West 
Kameng and Lohit districts) to investigate disease 
burden due to paragonimiasis in NE India. Overall 
positivity for paragonimiasis was found 1.9% 
with the highest prevalence recorded in Arunachal 
Pradesh (3.7%) followed by Meghalaya (1.8%) 
and Assam (1.1%). In hospital based surveys 1.4% 
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positivity of paragonimiasis was found. Overall, 
4 types of lung flukes-3 belonging to Westermani 
complex (P. westermani genotype 1, P. westermani 
genotype 2, P. siamensis like) and P. heterotremus 
were detected. A total of 10,314 crabs of different 
species were collected from the different study areas 
and examined. The prevalence of Paragonimus 
metacercarial infection in crabs varied from 1.0 to 
18.5%. A new genotype of Paragonimus siamensis 
like metacercariae were isolated from a new crab 
host from Assam. Near complete mitochondrial 
genome sequencing of P. westermani genotype 1 
was accomplished.  

Bacterial Diseases

Serotype distribution and antimicrobial sensitivity 
pattern of Streptococcus pneumoniae isolates 
from children with pneumoccal diseases

The serotype distribution and antimicrobial 
susceptibility pattern of Streptococcus pneumoniae 
isolates in Dibrugarh district, Assam was 
investigated. The prevalence of S. pneumoniae was 
found 13.2% (133/1010) along with 22 circulating 
serotypes among asymptomatic children in the 
community based surveys. The most common 
serotypes were 33, 19, 23, 8, 6 and 1. In the hospital 
based study covering 170 symptomatic and 
suspected cases a total of eight isolates belonging 
to serotypes 3 and 39 were obtained. Penicillin 
resistance was found among both asymptomatic 
(13.7%) and symptomatic (62.5%) children. 
Pneumococcal isolates showed highest resistance 
to co-trimoxazole (62.7% in colonizing and 87.5% 
in hospital isolates). Isolates of serogroup/types 
8, 23,33,11,19 and 6 were resistant to most of the 
antibiotics. 

Survey of the prevalence of anti-tuberculosis 
drug resistance and evaluation of risk factors for 
tuberculosis and status of HIV/AIDS in the tea 
garden workers of Assam, India

This study determined the prevalence of drug 
resistance in `new’ and `previously treated’ smear 
positive pulmonary tuberculosis patients, socio-
demographic risk factors for tuberculosis and status 
of HIV infection among the tuberculosis patients 
in the tea garden populations. House to house 
surveys in tea garden communities, covering 5,079 
households, were conducted in nine tea gardens 
of Dibrugarh district besides collecting data from 
the tea garden hospitals. Microscopy Center of 

Department of TB & Chest Diseases, AMCH, 
Dibrugarh was also included for sample collection. 
A total of 164 AFB positive cases were registered, 
including 22 cases with previous TB history. As 
many as 145 cultures showed bacterial growth. 
MDR prevalence was found 9.1% after testing 
completed for 22 sputum samples. To determine 
socio-demographic risk factors for pulmonary 
tuberculosis in tea garden communities a matched 
case-control study recruiting 246 TB cases and 
492 age and gender matched healthy controls was 
carried out. Multivariate logistic regression analysis 
revealed that household possessions and history 
of TB in family were independently associated 
with pulmonary tuberculosis in the tea garden 
communities of Assam. 

Viral Diseases

Multi-site epidemiological and virological 
monitoring of human influenza viruses in India

Nasal/throat swab samples were collected from 
495 subjects (males 226, females 269) from four 
PHCs (Barbaruah, Grahambazar, Mohonaghat & 
Lahoal) of Dibrugarh district and Assam Medical 
College & Hospital, Dibrugarh. The samples were 
tested by real time PCR and the positive samples 
were inoculated into the MDCK cell lines for virus 
isolation. A total of 101 samples (20.4%) were 
PCR positive for influenza-A (n=56, 55.5%) and 
influenza B (n=45, 44.5%). From PCR positive 
clinical samples, 46 influenza virus isolations were 
made viz. influenza A/H3N2 (n=20, 43.5%) and 
type B (n=26, 56.5%). 

Study on occult hepatitis B infection and immunity 
status in region of hyperendemic hepatitis B 
infection of Arunachal Pradesh

A total of 1,508 subjects from Upper Dibang Valley 
and Lower Dibang Valley districts of Arunachal 
Pradesh were enrolled. The overall hepatitis B 
surface antigen (HBsAg) positivity, detected by 
MONOLISA HBsAg ULTRA, Bio-Rad ELISA 
kit), was 7.9% (9.8% in Upper Dibang Valley, 
6.8% in Lower Dibang Valley) with significantly 
higher prevalence in males (11.2%) than females 
(6.0%). Wild type HBV infection with HBeAg was 
found among 31% of HBsAg positive subjects. 
The prevalence of past or present HBV infection, 
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denoted by detection of HBcAb, was 49.8%. Occult 
hepatitis B (OHB) infection, screened in 1,004 
subjects, was detected in 6.2% subjects. OHB 
was also detected in 23.8% cases seronegative 
for anti-HBc. The overall protective antibody 
against hepatitis B virus (HBsAb > 10mIU/ml) was 
detected in 57.8% subjects. In HBV whole genome 
sequencing (n=6) precore (G1896A), core promoter 
mutants (A1762T and G1764A) were not detected, 
however, vaccine escape mutant at position 145 of 
“a” determinant region was detected in one sample. 
Genotyping, done in 50 random samples revealed 
C1, C2, and D5 circulating genotypes along with 
a novel genotype ‘I”. Partial S gene sequencing 
also reveal samples with genotype G or G/C 
recombinant.

Molecular epidemiology of human respiratory 
syncytial virus in Dibrugarh, Assam

Two-step RT-PCR detection and RSV isolation 
by tissue culture was standardized and validated 
on archived 250 influenza negative samples of 
nasal / throat swab from persons with influenza 
like illness (ILI) in Dibrugarh district screened by 
two-step RT-PCR. RSV was detected in around 
3.0% cases along with human metapneumo virus 
in 8.0% , and para-influenza (type-3) virus in 2.4% 
samples. Another 155 samples collected from 
children under 5 years of age with ILI symptoms 
from Dibrugarh during the year were screened 
by real time qRT-PCR for RSV detecting RSV 
infection in 20% specimens. 

Outbreak Investigations

Diarrhoeal disease outbreak investigations in 
Sonitpur district, Assam 

An outbreak of diarrhoeal disease involving about 
5,000 population in five villages of Gohpur sub-
division, Sonipur district, Assam was investigated 
during May, 2011. Between 4-20 May, 2011, 127 
cases of diarrhoea were hospitalized at Gohpur 
civil hospital with no death report. The affected 
subjects were mostly adolescent and adults with the 
median age of 25 ±16.2 years. A total of 13 rectal 
swabs were collected from the acute cases of which 
five were found positive for Vibrio cholerae O1 El 
Tor Ogawa. A stream flowing through the affected 
villages was the main source of drinking water. 
Water samples from this stream showed heavy 

growth of coliform bacteria. Practice of open field 
defecation was widespread and virtually there was 
no sanitary latrine in the affected villages. 

Another outbreak of diarrhoeal disease during  
July, 2011 in Pavoi tea garden, Biswanath Chariali 
sub-division, Sonitpur district, Assam was 
confirmed to be due to cholera. Sixteen numbers of 
rectal swabs, collected from the hospitalized cases, 
showed Vibrio cholerae 01, El Tor Ogawa which 
were sensitive to ofloxacin, tetracycline, ampicillin 
+ sulbactum, erythromycin, ceftriaxone, amikacin, 
and resistant to cotrimoxazole and amoxycillin.

Bacterial skin infection outbreak investigation in 
Dibrugarh district, Assam 

An outbreak of suspected severe bacterial skin 
infection in Mancotta tea garden near Dibrugarh 
town, Assam was investigated during September, 
2011. A total of 13 swab samples (wound and pus) 
were collected from 22 cases of severe superficial 
bacterial infection over face, neck, scalp, buttocks, 
body and extremities and processed for culture and 
sensitivity. Clinically 59% cases presented with 
non-bullous, 36.4% bullous impetigo and 4.6% 
generalized skin rash. The most common site of 
lesions (41%) was head & neck region.The culture 
showed pure growth of Staphylococcus aureus after 
24 hours of aerobic incubation which was found 
sensitive to ciprofloxacin, amikacin, azithromycin, 
clindamycin, cefepime, vancomycin, and resistant 
to amoxycillin + clavulanic acid and oxacillin. All 
the cases recovered within 2-3 weeks after medical 
treatment. Poor personal and peri-domestic hygiene 
supplemented with poor socio-economic condition 
and false community beliefs on disease accounted 
for the outbreak. 

OTHER AREAS

Fish Borne Trematode

The study on fish-borne trematode infections 
in north-eastern region, India investigated the 
prevalence and molecular identification of fish 
borne trematode infections  in Assam and Sikkim 
states and the role of fish borne trematodes in chronic 
hepato-biliary diseases through serodiagnostic 
approach. A total of 489 fishes of 27 species were 
found infected with different species of trematode 
metacercariae. Fishes from Sikkim showed no 
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evidence of trematode metacercariae. No human 
infection was found.

Sexual Behaviour and Contraceptive Use in HIV 
Positive People

A study explored the changes in the sexual 
behaviour and contraceptive use among HIV 
positive people after knowing their HIV status, 
and the factors influencing it, in Guwahati and 
Dibrugarh district of Assam and Aizawl district of 
Mizoram. After knowing their HIV status the fear 
of spreading the HIV virus resulted in 20% decrease 
in penovaginal sex and promoted indulgement 
in non-penetrative sexual practices (40%) by the 
respondents. Condom usage increased from 4.6 to 
83.6%. Contraceptive prevalence rate (CPR) among 
married and unmarried respondents was noted to 
be 92 and 79% respectively. About 38.6% of the 
married study participants had at least one risky 
sexual behavior and 4% respondents had all three 
types (mild, moderate, severe) of risky behaviors.

REGIONAL MEDICAL RESEARCH 
CENTRE FOR TRIBALS, JABALPUR

Assessment of the effectiveness of intensive 
intervention measures on malaria control 
programme, Balaghat, Madhya Pradesh

Cross sectional rapid fever surveys were carried 
out door to door in Balaghat, a highly malarious 
district in Madhya Pradesh. Baiga primitive 
tribes are the ethnic group in Birsa CHC. Both 
Plasmodium vivax and P. falciparum are common, 
with a preponderance of P. falciparum. The study 
was undertaken in collaboration with State Vector 
Borne Disease Control Programme (SVBDCP). 
Finger prick blood smears were made from all 
fever cases and cases with history of fever. All 
P. falciparum positive cases were given ACT 
(artesunate + SP) and primaquine (PQ), and all P. 
vivax cases were given CQ and PQ as per NVBDCP 
guidelines. Anopheline mosquitoes were collected 
by hand catch, pyrethrum spray collection and light 
trap catches in six indicator villages following 
standard techniques. 

Two thousand five hundred sixty-six fever cases 
screened between April 2011 and March 2012 
revealed 1426 malaria positive cases (208 Pv, 
1111 Pf, 26 Pm and 81 mixed). P. malariae was 
detected for the first time from Balaghat and was 
also confirmed by species specific nested PCR 
and DNA sequencing. The phylogenetic analysis 
carried out for 18 s rRNA from samples (BA0250) 
revealed the presence of type-I ribosomal rRNA 
belonging to the Africa and Myanmar lineage (Fig. 
1). The SPR, SFR and Pf % were 55.2, 46.5 and 

Fig. 1. Phylogenetic tree of 18S ribosomal RNA gene of Plasmodium malariae (showing genebank accession numbers, title and 
country of each sequence).
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84.2% respectively. The efficacy of artemisinin-
based combination therapy (ACT) showed 
(105 patients were enrolled) adequate clinical 
and parasitological response (ACPR) in 100% 
samples (86/105). Average per man hour density 
of An. culicifacies was high (26.0) in March while 
highest density of An. fluviatilis was found (2.2) in 
December. An. culicifacies and An. fluviatilis were 
assayed by ELISA for detection of Plasmodium 
circumsporozoite protein (CSP). Twelve specimen 
of An. culicifacies were found positive for sporozoite 
(sporozoite rate 1.6%) 8 for Pf and 4 for Pv. Two 
specimen of An. fluviatilis were found positive for 
Pf (sporozoite rate 4.0%).

Deltamethrin (ITMN) treated mosquito nets 
distributed between March and May 2010 were not 
re-impregnated after six months or later as required 
resulting in no mortality of An. culicifacies. In 
addition, yearly survey showed 65 % nets were 
found torn. In view of this, it is now proposed to 
distribute LLIN / durable lining in these villages.

Effectiveness of intensive interventions on malaria 
prevalence in Dindori, MP

Dindori is a highly malarious tribal district in 
Madhya Pradesh where both Plasmodium vivax and 
P. falciparum are common, with a preponderance 
of P. falciparum. 

Based on earlier studies, routine IRS insecticide 
(alpha-cypermethrin) was replaced by 
lambdacyhalothrine due to declining sensitivity. 
Long lasting insecticide treated nets (> 7000, 
PermaNet 2.0) were distributed during the months 
of January – March 2012 by state health department. 
Cross sectional rapid fever surveys were carried out 
door to door in the study areas. Finger prick blood 
smears were made from all fever cases and cases 
with history of fever. All P. falciparum positive 
cases were given ACT (artesunate + SP) and 
primaquine (PQ), and all P. vivax cases were given 
CQ and PQ as per NVBDCP guidelines. Anopheles 
resting catch and light trap catches sampled 
following standard techniques. An. culicifacies and 
An. fluviatilis were assayed for vector incrimination 
and sibling species determination. Heads and 
thoraces of these mosquitoes were tested for species 
specific circumsporozoite protein (CSP) of Pf, Pv 
210 and Pv247 using the enzyme-linked immune-

sorbent assay (ELISA). Other parts were used to 
identify sibling species using polymerase chain 
reaction (PCR).

Rapid fever surveys carried out from May 2011 to 
March 2012 revealed a total of 284 malaria positive 
cases (236 Pf, 47 Pv and 1 mixed infection of Pf 
and Pv) out of total 2442 fever cases screened. 
The SPR, SFR and Pf% were 11.6, 9.7 and 83.1% 
respectively. Spleen rate was 27%.

The anopheline fauna of these villages consisted 
of 13 species, among which An. culicifacies, An. 
subpictus, An. fluviatilis, An. annularis and An. 
vagus were commonly found in indoor resting 
collection, total catch and light trap catches. 
Remaining eight species were collected in very 
small numbers. The mean density of Anopheles 
caught per man hour was 13.7 of which the density 
of An. culicifacies and An. fluviatilis was 9.8 (71%). 
In total catch collections, the numbers per catch of 
total anophelines was 10.7 of which An. culicifacies 
and An. fluviatilis was 7.0 (65%). During light trap 
catches per trap catch of total anophelines was 8.9 
in indoors and 16.8 in outdoors. An. culicifacies 
and An. fluviatilis was 65 and 52% respectively in 
indoor and outdoor light trap catches.

Evaluation of biomarkers to assess malaria 
severity due to Plasmodium falciparum malaria 
in central India

Severe malaria-related pathogeneses impacts 
a broad spectrum of host system and multiple 
organs. Up to 20% of fatal cases are due to cerebral 
malaria (CM) and other severe forms of malaria 
such as severe malaria anemia (SMA). The precise 
mechanisms responsible for fatal CM-induced 
brain damage are unclear. Biomarkers which can 
discriminate patients at higher risk of mortality 
are therefore required to ameliorate the burden of 
cerebral malaria. 

This study is being done in Maharani Medical 
College Hospital Jagdalpur, Chhatis Garh (Site 
1) and District Komaldev Hospital Kanker, CG 
(Site 2). Patients were enrolled under mild malaria 
(MM), non cerebral severe malaria (NCSM) and 
cerebral malaria groups. Based on the outcome, 
CM patients are classified as CM survivors (CMS) 
and CM non survivors (CMNS). Healthy controls 
subjects are also being enrolled to compare the 
levels of biomarkers with malaria group. 
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Biomarkers IP-10, IL-1ra, VEGF, sTNFR1, 
sTNFR2, sFas, Fas-L were analyzed using Luminex 
multiplex suspension array (Millipore).Data 
were analyzed using special software to calculate 
sensitivity and specificity of particular biomarkers.

Over 19000 patients were screened for malaria 
parasite at site 1 and 5000 at site 2. SPR was 7.4% 
(3.3 – 15.3) and 4.4% (2.9 – 7.2) respectively at site 
1 and 2. One hundred forty-one patients of cerebral 
malaria and 47of non-cerebral severe malaria were 
recorded. Overall mortality was 34.5% among 
severe malaria patients. So far more than 300 
subjects have been enrolled into the study. 

Biomarker investigations

Plasma levels of IP-10, VEGF, IL-1ra, sFas, •	
Fas-L, sTNFR1, sTNFR2 were analysed with 17 
HC, 25 MM, 13 NCSM, 45 CMS and 16 CMNS 
(cerebral malaria non survivors) plasma samples.

Three time point assessment of biomarkers •	
(i.e., at admission, 48 hours after treatment and 
discharge) was carried out on 23 CM cases, 7 
NCSM cases and 10 MM cases.

Trends of the various biomarkers reveals that 
IL-1ra showed significant up regulation among 
CMNS than other groups (P<0.0001). sFas also 
showed significant up-regulation in CMNS than in 
CMS, MM and HC (P<0.01). All other biomarkers 
tested did not show any change. All biomarkers 
tested declined 48h post treatment. Interestingly, 
VEGF showed a severity dependent decline with 
parasitemia higher than 4% (Fig. 2). 

Fig. 2. Shows plasma levels of IL-ra among groups stratified by 
severity at different time points Study indicates that IL-1ra can 
potentially be used as biomarker for identifying malaria severity. 

Protection provided by haemoglobinopathies in 
uncomplicated and severe P. falciparum malaria 
– A cohort study

Under this ongoing study in 10 villages of Baiga 
Chak area of Dindori district of Madhya Pradesh 
to examine the protective phenomenon of common 
haemoglobinopathies against P. falciparum malaria, 
weekly door to door active fever survey was carried 
out to determine the incidence of malaria. Abnormal 
haemoglobin, raised foetal haemoglobin and 
β-thalassaemia were identified by electrophoresis 
and HPLC. G-6-PD deficiency was done by DCIP 
declourizing method. α+ thalassaemia was typed 
by allele specific amplification. Fever surveys 
showed slide positivity rate (SPR) of 40.3% with 
predominance of P. falciparum infection (>80%). 
The SPR varied from 26 to 65% with various 
seasons. In all, 1336 individuals were examined for 
the presence of haemoglobinopathies and analysed 
for the protective phenomenon against P. falciparum 
infection. High prevalence of sickle cell trait (15%) 
and α+ thalassaemia (82%) was observed in the 
study population. In contrast, the prevalence of 
G6PD deficiency, β-thalassaemia trait, and raised 
foetal haemoglobin were relatively low i.e.2.1, 2.4 
and 5.9% respectively. The prevalence of -α3.7allele 
was most common (90%) as compared to -α4.2 
allele. The proportion of individuals with two gene 
deletion (-α/-α) was significantly (P<0.0001) high. 
Sickle haemoglobin, β-thalassaemia trait, G-6-PD 
deficiency, raised level of foetal haemoglobin (HbF) 
showed significant protection against P.falciparum 
infection. 

The sickle cell trait and raised HbF provides 
maximal protection. Sickle cell trait children 
(<14 years) showed highest protection against 
P.falciparum infection (OR- 0.288, 95% CI 0.156-
0.534). Protective effect against P. falciparum 
infection increases with increase in number of 
deletion of alpha globin gene. Persons with two 
gene deletion (-α/-α) showed higher protection 
against malaria as compared to persons with one 
gene deletion (-α/αα). In contrast, α+ thalasasemia 
did not show any protective effect in children 
below 14 years, but showed a higher degree of 
protection against malaria in adult population 
(14+ years). 
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Mapping and bionomics of sibling species of 
malaria vectors 

This is an ongoing study in Balaghat, Sidhi 
and Shivpuri districts of M.P. Sibling species 
composition revealed that species C of An. 
culicifacies was the predominant species in all 
the three areas (81-88%) followed by species B 
(7-12%). Proportions of species A and D together 
accounted for about 6%. Blood meal analysis of 
245 specimens of species C showed that species 
C is predominantly zoophilic (98.8%). Sporozoite 
rate for An. culicifacies from all 3 districts indicated 
comparatively higher rates in Shivpuri district 
(0.5%) followed by Balaghat (0.4%) and Sidhi 
districts (0.2%). Among An. fluviatilis, sibling 
species composition in Sidhi and Balaghat districts 
species T was found to be predominant.

Grade II Virology Laboratory 

A diagnostic virology laboratory was established 
in Jabalpur (central India) as part of ICMRs viral 
diagnostic network. As part of service project, the 
diagnosis is provided for diseases such as dengue, 
chikungunya, Japanese encephalitis, measles, 
rubella, influenza and hepatitis. (ELISA and/or RT 
PCR, PCR). This laboratory is equipped to provide 
any viral disease outbreak investigations with the 
objectives: to establish serological and molecular 
diagnostic services for important arboviral  
(dengue, chikungunya, Japanese encephalitis) 
diseases present in central part of India, establish 
serological and molecular diagnostic facilities for 
measles, herpes simplex virus, influenza viruses, rota 
virus, rubella virus and hepatitis viruses and attend to 
outbreaks of suspected viral origin in the region

Dengue

Serum samples collected from patients of 
dengue fever (suspect) were tested by previously 
standardized nRT PCR. The samples collected after 
5 days of onset of fever were subjected to IgM 
ELISA using National Institute of Virology’s (NIV) 
Kit provided by NVBDCP. The PCR products of the 
samples found positive by nRT PCR are subjected 
to sequencing for further confirmation. In 2011-
12, 138 samples were received from 13 districts 
for diagnosis of dengue and were tested by ELISA 
or nRT PCR. Twenty one samples from 4 districts 
were found to be positive for dengue infection. The 
district of Narsinghpur was most affected, wherein 

15/31 samples were found positive for dengue. 
Dengue virus 4 was detected from this district. The 
positive samples by RT-PCR were tested by nested 
PCR for determining serotype of the virus. It was 
significant to note that dengue virus 1 along type 4 
virus was detected circulating in and around Jabalpur 
area. One sickle cell disease patient’s sample from 
Jabalpur was concomitantly infected with two 
dengue virus serotypes (Fig. 3) and malaria. The 
infection was confirmed by nRT PCR, sequencing 
and BLAST. 

Chikungunya

Dengue and chikungunya both are transmitted by 
same vector mosquito Ae. aegypti and show similar 
symptoms, therefore efforts are being made to 
distinguish the diseases. Retrospective study was 
taken up to find out chikungunya infections in dengue 
samples. Chikungunya specific MAC ELISAs 
were done on the serum samples using NIV’s kit. 
The samples collected in acute phase of illness 
were subjected to nRT PCR for RNA detection. 
Only two samples were received for chikungunya 
diagnosis and both were found negative. However, 
a retrospective study carried out for dengue samples 
revealed 13 positive for chikungunya infection. All 
these samples belonged to Jabalpur district. 

Dengue virus 1 and dengue virus 4 were found 
circulating in Jabalpur and neighboring districts. 
Study demonstrated the presence of chikungunya 
in Jabalpur in central India. The chikungunya 
positivity in the samples suggests that dengue 
negative samples should be tested for chikungunya 
to identify the true burden of chikungunya. Regular 
surveillance would help in controlling the outbreaks 
that may lead to large epidemics. 

Fig. 3. The results of nRT PCR on the dengue suspected serum 
sample. Lane A= No template control Lane B= RT PCR product 
showing dengue virus presence Lane C= nested PCR showing 
dengue virus 4 specific band Lane D= nested PCR showing 
dengue virus 1specific band Lane E = Molecular wt. marker
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Swine flu (H1N1 P 09) 

The samples collected from category C patients as 
per definition of Government of India were tested 
by the programme recommended standardized real 
time RT PCR. In year 2011-12, 92 samples with 
severe influenza like illness (ILI) were received. Of 
these 4 samples were positive for H1N1 P 09.

DESERT MEDICINE RESEARCH 
CENTRE, JODHPUR
Dengue

Translational research for development and 
testing of ICMR-DMRC module of dengue control 
for Rajasthan

Translational research for development of dengue 
control module for Rajasthan was carried-out in 
nine districts covering 5761 houses.Examination 
of 31,609 containers for Aedes breeding revealed 
1362 (4.3 %) to be positive for breeding, which 
included 690 (2.1%) houses +ve for dengue virus 
activity in larvae. 

Development of probe to detect dengue 
transmission or blocking proteins in mosquitoes 
as early warning tool of transmission risk of 
dengue in endemic areas

An early warning system of virus activity was 
developed in collaboration with state health 
department. A mosquito protein myosin, heavy 
chain of 224 kDa consisting of 1962 amino acids 
was identified associated with blocking of dengue 
virus to pass through mosquito systems. 

Studies on dengue outbreak in Jodhpur

Dengue outbreak in Jodhpur was investigated 
and molecular diagnosis of sero-positive cases 
was provided. Referred throat swab samples were 
diagnosed for H1N1 viruses. 

Field efficacy trials of extracted latex of Calotropis 
procera for its public use as bio-larvicide against 
dengue vectors

Work involves testing of efficacy and feasibility 
of small scale application of chemically extracted 
latex of Calotropis procera in mosquito positive 
breeding habitats of different socio-economic areas 

of Jodhpur city for the control of dengue vectors. No 
major difference was observed in the comparative 
efficacy of latex against dengue vectors from 
different areas of arid Rajasthan, however, the 
efficacy of latex was observed to be low in polluted 
water as compared to clean water. Developed 
herbal composition has been found effective and 
feasible in all natural breeding containers. Cement 
tanks, coolers and clay pots were observed to be 
key containers for Aedes breeding.

Study on the age determination of field collected 
mosquitoes by quantitative reverse transcriptase-
PCR (qRT-PCR)

The glucose-6-phosphate dehydrogenase activity 
of female Ae. aegypti was found to be decreased 
up to 25 days in both the cases of field collected 
and laboratory reared mosquitoes. The glucose-6-
phosphate dehydrogenase activity of field collected 
male Ae. aegypti was found to be decreased up to 
20 days and increased thereafter. 

Malaria

Development of molecular markers for the 
identification of biological forms of An. stephensi 
prevalent in arid areas of Rajasthan

Insecticide susceptibility tests revealed that An. 
stephensi type and var. mysorensis have developed 
resistance against DDT and malathion, however, 
against synthetic pyrethroid cyfluthrin, both were 
found susceptible. The insecticide susceptibility 
status of larvae of An. stephensi var. mysorensis 
was determined against two common larvicides, 
abate and Baccilus thurigiensis var. israelensis 
(Bti) and the species was found susceptible to both 
abate and Bti. 

Current status of susceptibility of Ae. aegypti and 
An. stephensi against larvicides/insecticides being 
used in national programme in Rajasthan

Insecticide susceptibility tests, conducted against 
An. stephensi adults in Jodhpur district revealed 
that the species was susceptible to fenitrothion 
and intermediate resistant to propoxur, however, 
in Bikaner the species was found susceptible to 
cyfluthrin. Against temephos larvicide the species 
was found totally susceptible in Ajmer, Bikaner, 
Jaisalmer and Jodhpur districts. Aedes aegypti adults 



IndIan CounCIl of MedICal ReseaRCh

annual RepoRt 2011-12 178

in Barmer, Jaisalmer and Udaipur, were tested for 
their insecticide susceptibility status against DDT, 
malathion and cyfluthrin, and tests conducted in 
Jaisalmer and Udaipur districts revealed that Ae. 
aegypti adults are still susceptible to all the three 
adulticides, whereas, the adults in Barmer were 
found susceptible to malathion and cyfluthrin, but 
resistant to DDT. 

Evaluation of some plant species found in the 
arid region for the larvicidal/ repellant potential 
of their oils against the major mosquito vectors

Study was carried out with the objective to determine 
the larvicidal activity of Withania somnifera after 
extraction in different organic solvents. 24 LC

50 

values as observed for An. stephensi, Ae. aegypti 
and Cx. quinquefasciatus to aqueous extracts of 
green fruits were 350.9, 372.4 and 576.9 mg/l 
respectively. 24 LC

50 
values with methanol extracts 

were 115.0, 197.1 and 554.6 mg/l, while the 
corresponding values for petroleum ether extracts 
were 154.9, 312.0 and 1085.0 mg/l respectively 
which revealed that larvae of An. stephensi were 
more susceptible followed by Ae. aegypti and Cx. 
quinquefasciatus with all the aqueous and organic 
solvents. The efficacy was better in organic solvents 
than the aqueous solvent. Larval susceptibility to 
methanol and aqueous extracts of leaves and root 
revealed that even at 500 mg/l, a mortality of 20 to 
40% was observed, indicating that active larvicidal 
principle may be present only in the fruits. 

Polymorphisms in duffy blood group genes of 
Plasmodium vivax malaria patients and control 
population

Duffy phenotypes of the malaria patient of the 
desert region were determined by the indirect 
antiglobulin technique. Three duffy phenotypes 
Fy(a+b-), Fy(a-b+) and Fy(a+b+) were reported in 
the malaria cases. However, the population with 
Fy(a+b+) phenotypes were more susceptible for P. 
vivax infection than the other two phenotypes. 

Treatment seeking behaviour for malaria and its 
management in children 

A total of 894 children from 20 villages (10 
command villages+10 non-command villages) in 
Ramgarh PHC of Jaisalmer district were studied 
during the reported period. The preliminary data 

reveals that mother often failed to identify fever in 
their children, consulting medical practitioner and 
in providing antimalrial treatment. 

Japanese Encephalitis

Risk assessment of Japanese encephalitis (JE) 
virus emergence in two paddy growing districts of 
Rajasthan 

Field visits were made to Sri Ganganagar and 
Hanumangarh districts, with a view to monitor JE 
vectors population. A total of 266 adult specimens 
comprising 6 species were collected from different 
villages/localities viz., Tibi, Lakhuwali, Makassar, 
(Hanumangarh) and Central Cattle Breeding 
Farm (Suratgarh-Sri-Ganganagar). Among the 
species collected, Cx. tritaeniorhynchus, Cx. 
quinquefasciatus and An.subpictus were found to be 
JE vectors. Cx. quinquefasciatus was predominant 
species whereas population of Cx. tritaeniorhynchus 
was recorded extremely low. This low prevalence 
could be attributed to the non- availability of paddy 
fields during drier months of the year (December-
January). However, during paddy season (August-
September), Cx. tritaeniorhynchus (major vector 
of JE) was encountered in large numbers and it’s 
per man hour density was recorded 116.4 and 128 
respectively. Besides this, 20 mosquito pools were 
prepared from the field collected specimens for 
detecting JE antigen. 

Tuberculosis

Pyrazinamide sensitivity of M. tuberculosis as 
compared to nicotinamide sensitivity 

Smear positive sputum samples of patients of K. 
N. Chest Hospital, Jodhpur, were collected and 
inoculated on drug free LJ medium. When sufficient 
growth of M. tuberculosis was observed on LJ 
slants, sensitivity tests with proportion method 
using varying concentrations of nicotinamide were 
carried out. Results were observed after 42 days of 
inoculation. Sensitivity to pyrazinamide by Wayne 
method (Gold Standard) was studied. Wayne 
method was positive (sensitive to pyrazinamide) 
for 78 and negative (resistance to pyrazinamide) 
for 13. Specificity of nicotinamide method was 
82.0% and sensitivity was 83.3% at 1.0 mg/ml LJ 
medium, which might be in acceptable limits. 
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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 2890 households and 5500 individuals 
were covered from 67 villages of Jodhpur, Barmer 
and Pali districts of Rajasthan The majority 
(89.9%) of the Raika households have animals. 
Of them only 10.6% households have camels. In 
non-Raika households i.e. 77.2% having animals of 
which 2.4% had camels. The consumption of camel 
milk was higher (12.5%) in Raika households as 
compared to non Raika households (1.7%). The 
majority of Raika individuals were vegetarian 
(99.0%) compared to non Raika individuals 
(75.4%) and majority consumed camel milk in 
their life time (61.3%) and consumption in last 
12 months was only 10.0% while in non Raika 
individuals, it was 10.0 and 1.3% respectively. A 
total of 31 (0.6%) diabetics were detected from the 
surveyed individuals, of which 22 (0.5%) belonged 
to Raika individuals and 9 (0.9%) from non Raika 
community. Out of 31 diabetics, 12 were known 
diabetics, of which 9 belonged to Raika and three 
were non Raika individuals. Out of 31 diabetics, 
18 consumed camel milk, of which nine consumed 
camel milk during last 12 months.

Nutrition

Study of food and nutrient consumption pattern 
with reference to pearl millet, its processing, 
cooking and their effect on iron, zinc, phytate and 
polyphenols retention in women of child bearing 
age and under five children in Nagaur district of 
Rajasthan 

Study revealed that five varieties of pearl millet 
were consumed in Nagaur district i.e. ‘desi bajra’, 
‘pro agro hybrid’, ‘MH-169 (commonly consumed) 
and ‘118+154 ghua seed’, and pioneer’ (rarely 
consumed). The most common recipes prepared 
from pearl millet in the study villages were sogra, 
rab1 (pearl millet grains), rab2 (pearl millet 
flour), kadhi and khitchri (kheech). Five samples 
each of raw varieties and five cooked recipes 
mentioned above along with mixed flour of three 
raw varieties of pearl millet commonly consumed 
by the villagers i.e. desi bajra, pro agro hybrid, 

and MH-169, were tested for iron, zinc, phytate, 
and polyphenol retention. It was observed that 
maximum iron was found in ‘mixed flour (5.99 
mg/100 g) and MH-169’ variety, followed by ‘desi 
bajra’ (4.89mg/100g). Maximum zinc was observed 
in ‘mixed flour’ i.e. 3.64mg/100g, followed by 
desi bajra (3.39mg/100g). Phytate was maximum 
in ‘desi bajra’ (468.2mg/100g), whereas, total 
phenols in ‘118+154 ghua seeds’ (380mg/100g). 
In the cooked recipes retention of zinc and iron 
increased in rab1 (Pearl millet grains) preparation 
i.e. 3.64 to 4.40 mg/100g and 5.99 to 10.5mg/100g 
respectively. Trends indicated that MH-169, mixed 
flour and desi bajara varieties of pearl millet 
were observed to be good as the contents of total 
phenols and phytate were less and iron was more in 
comparison to other varieties.

Iodine deficiency disorders, anaemia and nutrition 
intervention in school age children of Jodhpur 

The supplementation of pearl millet products 
had improved haemoglobin levels and declined 
anemia. Significant increase in non anemic 
children was observed after supplementation in 
rural school children residing in desert areas of 
Rajasthan who are in a constant state of stress due 
to extreme environmental conditions of desert. The 
supplementation of pearl millet products has reduced 
anemia, on the basis of haemoglobin estimation, 
from 79.4 to 61.8 % i.e. decline of 17.6%. After 
supplementation, decline was observed in moderate 
category of anemia i.e. from 21.9 to 6.0% and no case 
of severe anemia was found after supplementation. 
Decline in anemia was more in case of girls than 
boys. The overall percentage of non anemic 
children increased significantly from 20.6 to 38.2% 
after supplementation. For cognitive development 
intelligence level of children, colored progressive 
matrices test (CPM) grades were assessed before 
and after the supplementation. Analysis showed that 
supplementation has shifted 42% children from IV 
grade (below average) to III grade (average) which 
is good impact on the cognitive development & 
intelligence level of children. Analysis revealed 
that overall 84.6% children showed increase in 
CPM grades after supplementation.
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Nutrition monitoring survey on NNMB pattern in 
Jodhpur district 

Analysis of 2729 individuals (600 households) 
revealed that stunting was low (51.7%) as 
compared to DMRC phase I (71.6 %), phase II 
(62.1 %), phase III (57.1%) and phase IV (59.5%). 
Underweight was 59.3% and a declining trend 
has been observed in underweight in comparison 
to phase I (71.6%), phase II (59.5%) study but 
higher than phase III (58.3 %), and phase IV (49.8 
%) study. Chronic energy deficiency (CED) in 
adults was also high (32.2 %). The consumption 
of cereals and millets in males and females was 
observed marginally low, whereas, of fats and 
oils, pulses and legumes, and leafy vegetables was 
observed extremely low. Trends revealed that there 
is gradual decline in stunting and underweight in 
preschoolers and slight decline in chronic energy 
deficiency. 

Nutritional status along with morbidity and 
mortality of under five children – a follow up 
study of earlier infants up to 5 years

This is a continuation of the earlier project on 
‘nutritional status along with morbidity and 
mortality of neonates in Jodhpur district. This 
follow up study’ will be continued on earlier 
registered 300 infants from Luni Panchayat Samiti 
of Jodhpur district which will be followed upto 5 
year of age group at the interval of 6 months. Thus 
regular survey was initiated from June 2010. So far 
300 infants at the interval of 6 months have been 
completed. They were examined clinically for 
morbidity, mortality and nutritional deficiency signs, 
anthropometry (height, weight, arm circumference, 
chest circumference, head circumference and 
fat fold triceps following standard techniques of 
WHO) and feeding practices.

REGIONAL MEDICAL RESEARCH 
CENTRE, PORT BLAIR
Leptospirosis

Burden of leptospirosis in south andaman

The present study was undertaken with the 
objective of estimating the burden of leptospirosis 
and facilitate policy makers for optimal utilization 
of resources. The disease outcomes of survived 

patients were graded as mild, severe with 
pulmonary involvement, severe with hepato-renal 
involvement and severe with both pulmonary and 
hepato-renal involvement. Disability factors of 0.1, 
0.4, 0.2 and 0.4 were assigned to these outcome 
grades respectively. YLL, YLD and DALY due 
to leptospirosis was estimated following standard 
procedure. There were 16 deaths due to leptospirosis 
in south Andaman during the period giving a case 
fatality ratio (CFR) of 2.2%, which is much lower 
than the CFR reported in hospitalized studies. Out 
of the 722 patients identified, 611 (84.6%) had mild 
disease, 93 (12.9%) had pulmonary involvement 
and 4 (0.55%) had hepato-renal involvement. 
Another four patients (0.55%) had both pulmonary 
and hepato-renal involvement. The years of life 
lost (YLL) due to deaths of the 16 patient added 
up to a total of 655.8 years. Based on the data on 
duration of illness of each patient and the severity 
grade of the disease, the total days lost to disability 
to these 722 patients were 654.4 (YLD=1.8 years). 
DALY due to leptospirosis, which is the sum of 
YLL and YLD, was estimated as 657.6 years. The 
total population of South Andaman district as per 
2011 census was 2,37,586 and therefore DALY per 
1,000 population due to leptospirosis was estimated 
as 2.8 years. This is the first systematic effort to 
estimate the disease burden in India (Fig. 1). 
 

Fig. 1. Distribution of cases by age and gender 

Whole genomic sequencing of leptospiral strains 
recovered from patients with variable severity and 
at different points of time

It was not clearly understood whether the variation 
in the clinical presentation during epidemics and 
sporadic occurrences is due to genotypic differences 
in the infecting agents, host and ecological factors, 
or the interplay of both. The leptospiral strains DS-
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15, DS-18 and CH-31 showed maximum genetic 
similarity with the chromosome I and II of Leptospira 
interrogans serovar Lai. Several new genes and 
majority of the gene sequences were identified as 
hypothetical gene sequences which did not show 
any similarities with already available sequences 
of the leptospiral strains. The gene density was 
comparatively more in the strains DS-15 & DS-18  
compared to CH-31. Since, CH-31 was isolated 
about eight decade’s back which could probably be 
due to acquisition genes on evolutionary time scale. 
It is interesting to notice that the CH-11 was isolated 
from a patient blood who had presented with severe 
form of leptospirosis with intense jaundice. Out of 
28 leptospiral isolates recovered during the 1929 
common source outbreak, 24 belonged to group 
Andamans A. CH-11 comes under the Andamans A 
and majority of these isolates were recovered from 
the severe cases of leptospirosis. Whereas, CH-31 
which was considered to be pathogenic associated 
with mild form of leptospirosis. Moreover, CH-11 
did not show any reactivity in MAT the antisera 
raised against Patoc 1, indicating that it may not 
belong to serovars of serogroup Semeranga, which is 
considered as a saprophytic leptospires. Therefore, 
the pathogenic nature of the strain CH-11 cannot 
be ruled out. Since the evidence of prophage called 
LE I was found to be associated with L. biflexa 
serovars and the presence of this prophage varies 
from strain to strain, this could have played a role 
in the acquisition of virulence of strain CH -11 
through prophage mediated gene transfer. 

Bio-fertilizers for the biological control of 
leptospires : laboratory based observations

Numerous species of soil bacteria flourish in the 
rhizosphere of plants known as plant growth 
promoting rhizobacteria (PGPR) and efforts 
to exploit them commercially as bio-fertilizers 
are in rapid pace. Recent studies propose 
that environmental abiotic and biotic factor 
(microorganisms) can favour multiplication or 
destruction of some microorganisms as well as 
some species of pathogenic leptospires. To explore 
the possibility of using bio-control agents for 
the control of leptospires, the present study was 
initiated to assess the effect of different PGPR 
on the persistence and survival of leptospires in 
surface water of agricultural fields. Two isolates 

R1 and R10 exhibited significant properties like 
siderophore production, IAA production and 
phosphate solubilisation. Further, these isolates 
were identified as Pseudomonas spp. and Bacillus 
spp. respectively and these isolates were designated 
as Pseudomonas spp.R-1, Bacillus spp. R-10. 
Preliminary laboratory based observations indicate 
that two isolates of Pseudomonas and Bacillus 
spp show inhibitory potentials against leptospires. 
However, further indepth studies are needed to 
confirm the findings. This could be an important 
milestone in the control of leptospirosis (Fig. 2).

Fig.2. The percentage (%) reduction of L. interrogans and L. 
biflexa, when treated with different biofertilizers strains like 
Pseudomonas spp. R-1(100%), Bacillus spp. R-10 (100%), 
P. fluorescens MTCC-4828 (100%), B. megatherium MTCC-
3353 (100%), B. licheniformis MTCC-7445 (99±0.04%), A. 
chroococcum MTCC-446 (75±5%), A. berjerinckii MTCC-123 
(72±3%) and A. brasilense MTCC-125(22±5%). The (*) indicates 
the percentage increase in leptospires ml-1 when treated with 
Azotobacter berjerinckii MTCC-123. (p value in each case ≤ 
0.005)

Motile structures mimicking leptospira under 
dark ground microscope in the serum samples of 
febrile patients

Out of 317 serum samples screened by dark field 
microscopy, 132 were positive for motile structures 
resembling pleomorphic motile microorganism. 
Morphologically these were longer and thicker 
compared to leptospira, and have blunt ends with 
swollen tips. The counts were observed 3-10 per 
field. There was no difference in the number of such 
structures per field between mild and severe cases. 
However, the number was comparatively higher 
in fatal cases. No growth was observed in any of 
the culture media inoculated with the sample, nor 
was any identification possible through staining 
technique. These pleomorphic motile structures 
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lead to false positive results in the diagnosis of 
leptospirosis if DFM is used as sole diagnostic 
tool. The videos circulating in video sharing sites 
are often misinterpreted as that of leptospirosis. 
This would misguide the inexperienced viewer. 
The possibility of these structures being naturally 
occurring opportunistic pleomorphic bacteria 
cannot be ruled out. Further studies on this bacteria 
are essential with respect to disease causation 
potential. 

Diarrhoeal Diseases

Microbiological, clinical and epidemiological 
study of childhood diarrhoea 

Study was initiated in March 2009 and is being 
continued currently, with an overall objective 
to estimate the proportional morbidity ratio of 
childhood diarrhoea due to infection with different 
enteric pathogen, assess the emergence of drug 
resistance among bacterial enteric pathogens 
and understand the molecular mechanism of 
drug resistance. Study indicates the presence of 
plasmid mediated quinolone resistant as a stepwise 
phenomenon following the multiple mutations in 
quinolone resistant determining region, which 
perhaps play an important role in increasing the 
resistance towards fluroquinolones among Shigella 
isolates in these islands. The study highlights the 
role of active efflux in the development of resistance 
in Shigella sp. The presence of the dhfr genes 
(that are commonly encoded on mobile genetic 
elements) in Shigella is a cause of concern as these 
genes can be easily transferred to other organisms 
and extend the resistance. Particularly, dfrA1 has 
spread rapidly on the transposon Tn7 to become the 
most prevalent gene responsible for trimethoprim 
resistance. Overall, the study identified emergence 
of multiple drug resistance among the bacterial 
enteric pathogens viz. Shigella spp, Salmonella 
spp, Vibrio’s and pathogeneic E.coli

Circulation of unusual genotypes of rotavirus 

The present study is a part of on-going childhood 
diarrhoeal surveillance in these islands. The 
objective of this study was 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 260 samples were 

collected and processed from patients of age group 
6- 60 months of which, 31 (12%) of the samples 
were found positive for group A rotaviruses by RT-
PCR of VP6 gene. Genotyping of these samples 
showed the prevalence of G1, G2 & G9 among 
G genotyping, and P4 & P8 among P genotyping. 
In this study the most frequent G/P genotype 
combinations detected were G1P[8], G2P[4] and 
G9P[4]. Among these, 16 (52%) samples belong 
to G2P[4], 4 (13%) samples belong to G9P[4], 
7 (23%) samples were G1P[8], 2 (6%) samples 
belong to G1P[4] and 2 (6%) samples had mixed 
genotype. 

Viral Infections

Molecular characterization of H1N1

The novel H1N1 was reported in these islands in 
2009. In the present study an attempt was made to 
understand the emergence of this virus and assess 
if there are any mutations conferring resistance to 
oseltamivir reported elsewhere, in these remote 
islands of India. Phylogenetic analysis of NA 
partial gene sequence of novel H1N1 virus from 
these islands and different part of the world 
showed the formation of four different clusters 
indicating that there were four clades of pandemic 
H1N1 virus in the world. The sequences of 
Novel H1N1 virus from Andaman and Nicobar 
Islands were clustered in the cluster-1 with that of 
mainland Indian isolates and that of Mexico city, 
Italy, Denmark, California, Rome and Malaysia. 
Therefore, the H1N1 virus reported in India 
including these islands and the countries in the 
cluster one belongs to the same clade. None of the 
isolates, showed any evidence of having mutation 
representing oseltamivir drug resistance. The 
phylogenetic analysis of the virus isolated from 
these islands reveal that the circulating pandemic 
H1N1 influenza virus strain was brought to these 
remote islands from mainland India or from 
European and North American countries. Since 
the resistance towards oseltamivir has already 
been reported from several parts of the world 
lying in the same clade with these islands, there 
exists an impending threat of possible mutation 
for development of drug resistance among the 
circulating virus strains in these islands. 
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Clinico-pathological study of arthropathy and 
acute flaccid paralysis following chikungunya 
virus infection

It is known that chikungunya disease presents 
with varied clinical manifestations. During the 
outbreak in 2006 of chikungunya infection in the 
Andaman Islands, there were more than 10 cases 
with acute flaccid paralysis simulating Guillian 
Barre Syndrome. The pathophysiology of this 
neurological event is also not well understood. 
In view of this, investigations to understand 
patho-physiology in chikungunya infection were 
initiated. Five patients showed the presence of 
IgM antibodies (two were equivocal) against 
chikungunya virus, seven patients showed IgG 
antibodies. The MRI findings were joint effusion 
(10/14), bony erosion (6/14), persisting erosions 
(4/14), new erosions (2/14) and tendinitis (4/14) 
were observed among the fourteen patients with 
post CHIKV infection. Persisting bony erosion 
was observed in four patients in shoulder, knee, 
hand and ankle joints. Twenty ELISA negative 
samples were screened for CHIKV antigen by RT-
PCR and ten (50%) were positive. TNF-α, IL-6, 
IL-10 IFN-γ and IL-2 cytokines were analysed in 
three different groups of samples (n=10 per group). 
While IL-2, IL-4 were not significantly elevated 
in arthritis patients when compared to other two 
groups, IL-6, IL-10, IFN-γ levels were elevated in 
RNA positive samples when compared to controls. 
Increased levels of TNF-α was observed in ELISA 
positives patients. On 4th day post infection the 
test group mice started suffering from weight loss 
and difficulty in movements. The positive control 
showed positive, negative controls showed negative 
and the splenocyte from C57BL/6 mice infected 
with chikungunya virus showed release of both 
IFN-γ and IL-4 significantly higher than control. 
While the control mice splenocytes pool did not 
release IFN-γ, even when stimulated with virus or 
E1 protein, the spelenocytes from test mice released 
IFN-γ significantly irrespective of stimulation. It 
was also observed that the IFN-γ level was quite 
high following stimulation with chikungunya E1 
protein than the others. Similarly the release of IL-4 
were also analysed and the results revealed that the 
test mice splenocytes released significantly higher 
levels than the control. Stimulation with virus or E1 
protein did not alter the release of IL-4 in test mice 

splenocytes. The study reveals that the IFN-γ plays 
a significant role in the elimination of the virus 
through cell-mediated immunity. It also indicates 
that the release of IL-4 might have a significant 
role in mediating humoral responses to reduce the 
circulating virus in the blood. Investigation suggests 
that HLA-DRB1 and HLA-DQB1 alleles might 
have role in CHIKV pathogenesis. Since CD4+T 
cells are activated towards the end of acute phase 
of infection, it is probable that HLA class II alleles 
might also influence disease severity .

A Serological and molecular survey of hepatitis 
B among the Nicobarese of Car Nicobar 10 
years after inception of the universal hepatitis B 
vaccination

Considering the high endemicity of hepatitis B 
among the Nicobarese, a sample of the population 
was vaccinated against hepatitis B. Three years 
after vaccination the proportion of sero-protected 
people dropped to less than 85%. To study the 
status of hepatitis B infection among them and the 
non-vaccinated population, a sample survey was 
conducted.

A total of 775 persons including 211 persons 
belonging to the original cohort another 49 persons, 
though not part of the cohort, reported that they 
were vaccinated and 515 persons who were not 
vaccinated were included in the study. Among the 
775 study subjects 64 (8.3%, 95%CI: 6.4, 10.4) 
were positive for HBsAg. HBsAg positivity was 
9.5% (49/515) (95%CI: 7.1, 12.4) among the non-
vaccinated persons, 8.2% (4/49) (95% CI: 2.3, 19.6) 
among those who claimed to have received vaccine 
but was not part of the original cohort and 5.2% 
(11/211) (95% CI: 2.6, 9.1) among the vaccinated 
persons who belonged to the original cohort. There 
is a substantial decrease in the HBsAg carrier rate 
among both the groups from the 23% observed 
about 10 years back. It appears that the overall 
reduction in the pool of HBsAg carriers because of 
the vaccination programme had helped in reducing 
the HBsAg carrier rate among the non-vaccinated 
also, probably due to an increase in herd immunity 
and reduction in the source of infection. 

Among the 209 vaccinated persons tested for anti-
HBsAg antibodies, 180 (86.1%, 95%CI: 80.7, 90.5) 
had protective levels of antibodies (10 mIU/ml 
or more) whereas among the 411 non-vaccinated 
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persons tested, 213 (51.8%, 95% CI: 46.9, 56.7) 
had protective levels of antibodies. PCR for 
amplification of S-gene was performed on serum 
samples of a total of 627 subjects including 211 
belonging to the vaccinated cohort and 416 to non-
vaccinated cohort. Among the vaccinated cohort, 
16 (7.6%) (95% CI: 4.4, 12.0) showed presence of 
HBV DNA whereas among the non-vaccinated, 73 
(17.5%) (95% CI: 14.0, 21.6) showed presence of 
HBV DNA. The 8.1% of the study subjects who 
were positive for both anti-HBsAg antibodies 
at levels ≥ 10 mIU/ml and HBV DNA are likely 
to be infected with strains of HBV with altered 
surface antigen as a result of mutations in S-gene. 
Apparently, vaccination reduced the risk of HBV 
carrier state from 25 to 8% among those who 
developed protective levels of antibodies. But, the 
risk among non-responders remained the same as 
that among non-vaccinated persons. Moreover, the 
8% prevalence of infection with apparently mutant 
strain of the virus could pose a serious setback for 
the vaccination programme for control hepatitis B 
infection among the Nicobarese.

Mosquito Borne Diseases

Lymphatic filariasis

Situation analysis to assess the current status of 
diurnally sub periodic filariasis in Nancowry group 
of Islands

Diurnally sub periodic form of Wuchereria bancrofti 
(DspWB), transmitted by Ochlerotatus niveus is 
endemic only in a small pocket of seven islands 
viz., Nancowry group of islands of the Nicobar 
district in India. Six rounds of MDA have been 
accomplished in these islands, since the inception 
of elimination programme in 2004. Information on 
the current status of microfilaraemia prevalence 
and parasite load is not known. In view of this, a 
situation analysis was undertaken to assess the mf 
prevalence and parasite load in Nancowry group of 
islands. A total of 2561 individuals (23.89% of the 
population of the villages studied) were examined 
on the five islands. Coverage for the survey 
ranged between 12.91% (Katchal) and 34.29% 
(Chowra) among the islands surveyed. Of the 2561 
Nicobarese surveyed, microfilaraemia was detected 
in 84 individuals with an overall prevalence of 
3.28% (95% CI 2.6-4.1). The mf rate was found to 

be zero in Katchal and highest in Chowra (5.3%). 
Of the five islands surveyed, the microfilaria count 
was found to range between 0 (Katchal) and 441 
(Chowra), community mf load was 0 in Katchal 
and 1.006 in Nancowry. The mean mf load among 
the microfilaraemics was found to range between 0 
(Katchal) and 22.5 (Nancowry). The microfilariae 
count ranged from 1 to 211 per 20mm3 of blood 
sampled. Survey results indicate that there is 
persistent transmission of DspWB in the Nancowry 
group of islands. Typical eco-geographical location 
of the island situation with closed communities and 
the tribal chieftains wielding enormous control 
over the community, well-organized public health 
infrastructure, and public distribution system in 
these islands augurs well for putting in place a 
rational strategy for tackling this problem through 
mass DEC-fortified salt programme 

Impact of thermal stress on survival in immature 
stages of Ae. aegypti and Ae. albopictus

Wild caught and colony reared late third instar 
larvae of Ae. aegypti and Ae. albopictus were 
exposed to a range of temperatures viz., 37°, 39°, 
41°, 43° and 45°C respectively. In both the species, 
all larvae survived at 37° and 39° up to 360 and 
320 minutes respectively while variable mortalities 
were observed at other higher temperatures. Current 
study, on adaptive thermotolerence in Ae. aegypti 
and Ae. albopictus revealed that among the larvae 
pre-adapted at 37° and 39°C when re-exposed to 
higher temperatures of 430C and 450C, larvae pre-
adapted at 390C were more thermotolerent than 
larvae pre-adapted at 370C in a dose dependent 
behaviour with respect to temperature and time 
of exposure. In depth laboratory, field based 
investigations and understanding expression of 
various HSPs in different developmental stages for 
overall comprehension of response of mosquitoes 
to heat shock and other environmental stress 
are central to establish that the environmental 
thermal stress on the immature stages may have 
consequence on the vector competence from this 
region.

Prevalence of dengue and chikungunya vectors in 
Car Nicobar island

Dengue and chikungunya have been reported from 
the Andaman district. Frequency of transportation 
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from Andaman Islands to Nicobar is through the 
shipping services. It is possible that Aedes spp. 
could get infiltrated into this island groups. Quite, 
recently one of the blood sample collected from 
Car Nicobar was found positive for DEN IgM 
antibody. No systematic effort was undertaken 
to understand the prevalence of Aedes spp in 
this island. Post tsunami, eco-geographical 
changes could have impact on the prevalence and 
abundance of these vectors. Therefore, studies 
were initiated to determine the extent of infestation 
of these vectors in Car Nicobar. Almost 55% of the 
surveyed containers were syntax tanks. The other 
major breeding habitat recorded was plastic drums 
and metal drums constituting about 12-14%. Aedes 
albopictus was the predominant species recorded 
followed by Ae. aegypti. The primary vector of 
dengue, Ae. aegypti was found breeding in plastic 
tank which are numerous in each village. Both the 
Aedes spp., which are the vectors of DENV and 
CHKV were found to be prevalent in the water 
containers of the villages of Car Nicobar. In view of 
these factors, these villages are receptive to dengue 
and chikungunya infection. The present initiative 
comes under the activities of grade I diagnostic 
virology laboratory (Fig. 3).

Fig. 3. Summary of Aedes infestation indices in Car Nicobar

Other Areas

Assessment of nutritional status of preschool 
children 

This study was initiated to know the prevalence 
of under nutrition and micronutrient deficiency, 
food insecurity, hunger and understand the factors 
responsible for such conditions. There wasn’t any 

significant difference in the proportion stunted 
among male and female children. The sample 
consists of 531 male and 541 female children. 
Four-hundred and eighty-two children were from 
the district of Middle and North Andaman and 
the remaining 590 from South Andaman. Urban 
children in the sample were only 79. A total of 55 
villages/urban wards were covered. Overall, 69.4% 
of the children were normal in weight for their age, 
21.5% had moderate under-nutrition and 9.1% 
severe under-nutrition. A slight increasing trend 
in the prevalence of under-nutrition with age was 
observed. There was no substantial difference in the 
prevalence of under-nutrition among rural and urban 
children. Overall proportion of under-nutrition was 
32.7% in North and Middle Andaman while it was 
slightly lower at 28% in South Andaman.

Generation of traditional knowledge from tribal 
population on usage of medicinal plants and sea 
weeds for their medicinal values and assessing 
antimicrobial potentials 

More than 150 floral and faunal species are endemic 
to these islands. Digital database on plant resources 
of these islands indicates over 200 plant species, 
herbs, shrubs, trees, climbers, epiphytes and 
lithophytes under different families with medicinal 
values. Traditional healers in Car Nicobar and 
Mayabunder were interviewed and usages of 142 
medicinal plants that are being prescribed to cure 
52 different ailments were documented. All these 
plants were collected for preparation of herbarium 
and plant parts, known to possess medicinal values, 
for undertaking laboratory studies. Community 
Bio-diversity registers (CBDRs) for Karen’s and 
Nicobarese have been prepared and circulated. 
This information will facilitate in protecting 
intellectual property rights of the indigenous 
tribes. Copies of these CBDRs will be given 
to the respective traditional knowledge healer/
folk healers, tribal chieftains and tribal council. 
Preliminary assessment of extracts from various 
plants, seaweeds and sponges show some activity 
against the human pathogens.
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During the year, the National Institute of 
Epidemiology (NIE) at Chennai and 
National Institute of Medical Statistics 

at New Delhi continued to provide statistical 
support and services to the ICMR HQ and its other 
Institutes/Centres. ICMR School of Public Health 
continued imparting training to aspirants of MPH 
degrees. Modernization of ICMR libraries and 
information network was carried out. International 
collaboration between India and other countries 
in medical and health research was intensified by 
signing of new Agreements and Letters of Intent 
during the year.

NATIONAL INSTITUTE OF 
EPIDEMIOLOGY, CHENNAI
ICMR School of Public Health
The ICMR School of Public Health at the National 
Institute of Epidemiology is offering the Master 
of Applied Epidemiology course since 2001 and 
Master of Public Health programme has been 
initiated since 2008.

Master of Applied Epidemiology

In 2001, the NIE, initiated the two-year field 
epidemiology training programme (FETP) leading 
to the award of Master of Applied Epidemiology 
(MAE) degree. In 2010, NIE integrated the MAE and 
MPH (Health Services Development and Research) 
[ongoing since 2008] programmes, building on 
their respective strengths, into a single competency-
based Master of Public Health (Epidemiology for 
Health Systems) programme with a focus on applied 
epidemiology and health systems. 

Uniform multi-drug therapy (UMDT) regimen for 
all types of leprosy patients

NIE coordinated a WHO-TDR supported multi-
centric trial to assess efficacy of a six month UMDT 

for all types of leprosy patients with the primary 
objective to assess treatment response at 6 months. 
The study enrolled 3396 patients from November 
2003 to November 2008. The lesions were inactive 
in 73, 88, 95, 97.2 and 97.8% at the end of 1st, 2nd, 
3rd, 4th and 5th year respectively in PB patients. In the 
MB group, the corresponding figures were 45, 64, 
79, 85 and 87% during the corresponding period. 
UMDT appears to be promising in achieving 
remarkable suppression in activity of skin lesions 
of both PB and MB leprosy.

Efficacy of single-dose chemotherapy (rifampicin, 
oflaxacin and minocycline-ROM) in PB leprosy 
patients with 2 to 5 skin lesions : Randomised 
double-blind trial

NIE, Chennai conducted a trial among PB leprosy 
patients with 2 to 5 lesions to study the end-points 
of cure and relapse after ROM treatment compared 
against WHO recommended regimen with a period 
of follow-up of 4 years. The study enrolled 1526 
patients at 5 centers [ROM – 762, WHO MDT – 764]. 
Complete clearance at 36 months was comparable 
(72% vs. 72.1%; p=0.95). Clinical scores declined 
steadily and equally in both the arms. Difference 
in relapse rates was statistically significant [ROM 
– 1.13 and WHO MDT – 0.35 per 100 PY]. Single-
dose ROM can be an alternative regimen to treat 
PB leprosy patients with 2-5 lesions with adequate 
follow-up.

Prevalence of HIV/STIs and associated risk 
factors among wives of truck drivers in Namakkal, 
Tamil Nadu

The objectives of this study were to estimate the 
prevalence of HIV, HSV-2 and STI; describe the 
sexual and other risk behaviors; and delineate the 
knowledge, attitudes and risk perception related 
to STIs and HIV/AIDS among the truck drivers 

Supporting Facilities
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and their wives. The quantitative study was 
conducted among 473 truck drivers and 486 wives 
using color-coded audio computer-assisted self 
interviews. Blood samples were tested for HIV 
and herpes simplex virus type 2 (HSV-2). A need 
to inform the Indian heterosexual population about 
the greater risk of HIV infection consequent to anal 
intercourse was identified. 

Nutrition status of HIV-positive and HIV-negative 
injection drug users in Chennai – A longitudinal 
study

The study objectives were to determine the effect 
of HIV, co-morbidities, HAART use and drug 
use on the prevalence and incidence of nutritional 
and metabolic abnormalities among IDUs in 
Chennai, determine the consequences of co-
morbidities and poor nutritional and metabolic 
status on clinical outcomes, by HIV status and/
or HAART use and examine the independent 
contributions of adherence to HIV medications, 
psychosocial factors, and socioeconomic factors 
to the development or persistence of nutritional 
and metabolic abnormalities. The high levels of 
food insecurity and alcohol use in this population, 
regardless of HIV status, indicates critical need for 
intervention. Improving nutritional status in those 
who are infected with HIV prior to initiation of 
antiretroviral treatment will help patients to reap 
the full benefits of therapy. 

Cross- sectional survey on the use of household 
pesticides and related factors in a village of Tamil 
Nadu

NIE, Chennai conducted a survey to estimate the 
prevalence of use of household pesticides in a rural 
setting of Tamil Nadu to describe the practices 
associated with the safe use of household pesticides; 
use of non-chemical methods of pest control and to 
describe the household pesticide-related health risk 
perception. Use of household pesticides was highly 
prevalent in this rural community. Prevalence of 
unsafe practices while handling them was also 
high. It is important to educate users of household 
pesticide about their health hazards and about safe 
practices and promote non- chemical methods of 
pest control.

End line evaluation of hypertension opportunistic 
screening and management in two districts 
in Tamil Nadu: Tamil Nadu Health Systems 
Project
Diseases of circulatory system accounted for 24.4% 
of the deaths in rural Tamil Nadu in 45-59 year age 
group in a recent verbal autopsy study. Government 
of Tamil Nadu has been implementing community 
based and clinic based interventions as pilot project 
for cardiovascular disease prevention in two 
districts namely Virudhunagar and Sivagangai of 
Tamil Nadu since 2007. Screening was feasible in 
both PHC and GH settings and treatment was given 
as per the guidelines. 

Evaluation of Comprehensive Emergency 
Obstetric and Neonatal Care (CEmONC) Centers 
of Tamil Nadu

The Institute evaluated the CEmONC programme 
in Tamil Nadu based on the data available in the 
system, with reference to the WHO indicators of 
EmONC evaluation and according to a logic model. 
The Institute also performed the quality assessment 
of the programme and the accuracy of the data 
by field investigation. As of 2009, the project 
had achieved 90% of the minimum acceptable 
number of centres. The caesarean section rate had 
increased over the four years, which may represent 
an increase in the utilization of the centres for 
emergency care. 

NATIONAL INSTITUTE OF 
MEDICAL STATISTICS, NEw 
DELHI 
The National Institute of Medical Statistics (NIMS), 
New Delhi is a premier institute of biostatistical 
education and research in the field of health covering 
areas of statistical research methodology, survey 
methodology and programme evaluation, clinical 
trials data repository and HIV/AIDS epidemiology. 
Is also provide statistical services and assistance 
to researchers in the field of health. It undertakes 
surveillance to ensure statistical adequacy and 
validity in programmes of the Ministry of Health 
and Family Welfare and other departments and 
conducts training in health statistics to young 
researchers.

NIMS has been acting as the nodal institute for 
monitoring and evaluation of NACO’s HIV sentinel 
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surveillance (HSS) and estimation of HIV burden 
in the country since 2003 in conjunction with the 
National Institute of Health & Family Welfare 
(NIHFW) and AIIMS, New Delhi and WHO and 
UNAIDS.

During the year, the Institute handled 9 research 
projects and completed “End-line survey of home 
based management of young infants (HBMYI) in 5 
states, namely Bihar, Maharashtra, Orissa, Rajasthan 
and Uttar Pradesh”. The intervention aimed at 
demonstrating impact of home-based interventions 
delivered by village level workers in reducing 
neonatal and infant mortality rates in 5 states. The 
key findings indicated that the population receiving 
intervention package delivered by Shishu Rakshak 
had a significant decline in neonatal mortality rate, 
post-neonatal mortality rate. Infant mortality rate, 
young infant mortality rate in the population were 
compatable to control areas.Population serviced 
by Anganwadi workers also showed a decline in 
IMR compared to control population but it was 
statistically not significant. 

In another study conducted in collaboration with the 
Public Health Nutrition and Development Centre 
(PHNDC), the NIMS examined the association 
between nutritional status among children below 
2 years and availability of health and nutrition 
services to mothers and children. The results 
clearly highlight the need for a strategy to focus 
improving infant and child feeding practices. Also, 
postponement of age at first birth, and improvement 
in educational status of women is the key of all the 
implementation strategies.

The Institute has been working for/ maintaining the 
following : Clinical Trial Registry – India (CTRI); 
Estimation of maternal mortality ratio in Orissa 
and Rajasthan; Estimation and prediction of HIV/
AIDS in India using deterministic Asian epidemic 
model (AEM): A case of Mumbai and Chennai; The 
Prevention of HIV/STI among married women in 
urban India; Knowledge network on HIV/AIDS.

The institute is providing statistical consultancy 
to faculty and PG students of different medical 
colleges in Delhi. The NIMS has been involved in-
review of study proposals from NARI and RMRC 
(T), Jabalpur, epidemiological studies conducted 
by the Calicut Medical College in endosulfan 

affected areas at Kasargod district, Kerala 2010-11, 
epidemiological school based study on the health 
status of adolescents in areas exposed to endosulfan 
spraying in Kasargod district, Kerala, 2010-11 (a 
school based study) and estimation of endosulfan 
residues in human blood at Kasargod district, 
Kerala 2010-11 (a bio-monitoring of endosulfan 
residues in human blood).

INTERNATIONAL HEALTH 
DIVISION
The International Health Division (IHD) in ICMR co-
ordinates international collaboration in biomedical 
research between India and other countries as well 
as with national and international agencies such 
as Ministry of Science and Technology, Indian 
and foreign missions and WHO, etc. There are 
few specific agreements signed by the Ministry of 
Health and Family Welfare with other countries 
and rest are those signed directly by ICMR with 
international organizations/ institutions such as 
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) and London School of 
Hygiene and Tropical Medicine (LSHTM) in UK, 
Karolinska Institute (KI) in Sweden, etc.

The purpose of these memoranda of understanding 
(MoU) and joint statements has been for 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.

The regular meetings of Joint Working Group 
(JWG) or Joint Steering Committee (JSC) 
with various countries/international institutes/
organizations are organized to review, develop and 
finalize joint collaborative programmes, decide 
future plans of action and identify priorities for 
bilateral cooperation. 

During the year JWG and JSC meetings under 
various MoUs & joint statements were: ICMR-HGF 
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(Germany) in June, 2011 at Berlin, MoU between 
ICMR with Medical Research Council,  UK in July, 
2011 at New Delhi, Indo-US Joint Statement on 
Environmental and Occupational Health in India in 
August, 2011, ICMR – INSERM in October, 2011 
at New Delhi, Indo-US Joint Statement on HIV / 
AIDS at USA in October, 2011

In addition to these meetings, the International 
Health Division has also represented ICMR in 
various Joint S&T Committee meetings with 
countries like Bulgaria, South Korea, Sweden, 
The Netherlands, Switzerland, Russia, Tunisia and 
Brazil etc. organized by Ministry of Science and 
Technology, Govt. of India.

The Council also facilitated the organization of 
international workshops such as ICMR – MRC (UK) 
Expert Panel on Non-Communicable Diseases in 
July, 2011, Indo-US Workshop on Environmental 
and Occupational Health at Mumbai in August, 
2011, Indo-France Workshop on Diabetes in 
October, 2011, ICMR – HGF (Germany) Workshop 
on Translational Research in Infectious Diseases in 
November, 2011. All the workshops were held in 
India during the year 2011–12.

New Memoranda of Understanding and Letters 
of Intent

The existing MoUs such as ICMR-HGF (Germany) 
in May, 2011, Indo-US Joint Statement on HIV/ 
AIDS in October, 2011, ICMR – University of 
Minnesota (USA) in November, 2011 were signed 
for renewal of collaboration.New MoUs with 
Global Alliance for Chronic Diseases (GACD) 
in April, 2011, Foundation for Innovative New 
Diagnostics (FIND) in July, 2011, Geneva as well 
as an ICMR – NIH Letter of Intent for collaboration 
in Diabetes Research in December, 2011 were 
signed during 2011-12. As a follow up of a Letter 
of Intent (LOI) between ICMR and INSERM 
for setting up of an International Associated 
Laboratory (IAL) in the field of Immunology / 
Haematology which was signed in December 2010 
during the visit by delegation of His Excellency, 
the President of France to India, the collaborative 
project document for cooperation between labs of 
INSERM and ICMR was signed in October, 2011 at 
New Delhi for implementation. Further in response 
to another Letter of Intent (LOI) signed between 

ICMR and European Union in March/April, 2011 
for collaboration in cancer and neurodegenerative 
diseases, a call for proposal was launched.

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 73 exchange visits of scientists/ 
officials to and from India were arranged under 
various international collaborative programmes / 
projects.

The Secretariat of South Asian Forum for Health 
Research (SAFHeR) was transferred to ICMR, 
New Delhi in July, 2011 from NHRC, Kathmandu. 
Accordingly in February, 2012 the ICMR 
organized 4th meeting of the South Asian Forum for 
Health Research (SAFHeR) to facilitate regional 
collaboration by addressing common health 
problems towards sustainable solutions. The theme 
of this meeting was “Empowering through sharing 
– Working towards implementation of regional 
health research priorities”. The representatives for 
member countries participated in the meeting.

The research projects involving foreign assistance 
and/or collaboration in biomedical/health research 
are submitted by the Indian investigators to ICMR 
for approval of Govt. of India through Health 
Ministry’s Screening Committee (HMSC). The 
International Health Division of ICMR acts 
as the Secretariat for HMSC. During the year, 
four meetings of Health Ministry’s Screening 
Committee were organized wherein 140 projects 
for international collaboration / assistance with 
agencies from USA, Germany, France, Canada, 
Australia, UK, WHO, European Union and several 
other foundations and foreign universities were 
approved by the Committee. Of which, 33 projects 
were funded by ICMR under different bilateral 
collaborative programmes.

The mission of the virtual Indo-German Science 
Centre for Infectious Diseases (IG-SCID), 
established at ICMR is to co- ordinate 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 
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Infectious Diseases” which is in operation with 
IHD. Under this programme four collaborative 
projects have been approved and funded. 

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 2011-12. 

Visits of scientists to ICMR from foreign countries / 
agencies such as Bill & Melinda Gates Foundation, 
USA; Cambridge & Oxford Universities, UK; 
Academy of Finland; Government of Queensland, 
Australia; Govt. of Saskatchewan, Canada; Govt. 
of Colombia; Govt. of The Netherlands; Uniformed 
Services of University of Health Sciences (USUHS), 
USA, etc were also organized.

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 (covering about 1916+ 
journals) has been renewed for one more year for 
four ICMR institutes including ICMR Hqrs. The 
subscription has been renewed for JCCC@ICMR 
(J-Gate Custom Content for Consortia) (providing 
access to content of about 1941 journals) and 
J-Gate as the usage of these databases are found 
satisfactory. The ICMR has continued as a member 
of ERMED Consortia, an initiative taken by DGHS 
providing easy access to 2754 medical journals. 

TRANSLATIONAL RESEARCH 
PROGRAM OF ICMR 
The concept of translational research at ICMR 
has received a greater impetus to identify leads 
that could be translated into products, processes 
and technologies for improving the health care 
delivery services. Translational research cells were 

established at the 27 ICMR Institutes/Centres with 
appropriate expertise with a Co-ordinating Cell at 
ICMR Hqrs. 

Of the 200 leads received from various ICMR 
Institutes/Centres, 102 flagship technologies/ 
programmes were identified. The 75 leads/
programmes in addition to 3 HFM special initiative 
programmes (diagnostics for diabetes mellitus, 
production of H1N1 reagents and indigenous H1N1 
vaccines) are on development of new tools for vector 
control, diagnostic methods for various infectious 
diseases including dengue and chikungunya, lung 
fluke, tuberculosis; new treatment methods to 
improve the treatment of tuberculosis, leprosy, 
cancer, malaria, diabetes mellitus, prevention of 
occupational hazards, etc. and vaccines for different 
infectious diseases. Of these, 28 technologies may 
be ready within 1-2 years. 

Keeping in view the importance of translational 
research and to process new projects on a fast track 
basis, fresh guidelines for funding of these projects 
were formulated and implemented. 

INTELLECTUAL PROPERTY 
RIGHTS
A total of 11 patents were filed during Fiscal Year 
2011-2012 with the Indian Patent Office. Among them 
nine were from ICMR Institutes/Centers while two 
extramural patents from ICMR supported research. 

Patents originated from permanent institutes of 
ICMR 

i) Superior and simple method to isolate VSELs 
without the use of flow cytometery, NIRRH, 
Mumbai

ii) An improved method of resazurin reduction 
test (RRT) to predict sperm fertilizing potential, 
NIRRH, Mumbai 

iii) Peptides of the autoimmune targets in non 
invasive diagnosis of early endometriosis, 
NIRRH, Mumbai 

iv) An antibacterial and antiviral compound, 
NIRT, Chennai 

v) Infant care unit, division of reproductive and 
child health, ICMR(HQ) 



IndIan CounCIl of MedICal ReseaRCh

annual RepoRt 2011-12191

vi) A PCR method for the detection of Chlamydia 
trachomatis, NIRRH, Mumbai 

vii) An agent and a method for the prevention 
of cervical cancer in high risk HPV infected 
women, NIRRH, mumbai 

viii) A method and agent for the prevention of 
cervical cancer, NIRRH, Mumbai 

ix) An assay for detection of nucleotide 
substitutions in genomes of sabin oral 
poliovirus vaccine viruses, ERC, Mumbai 

Patents originated as a research outcome funded 
by the Councils extramural research program: 

i) Development of an immunoassay based on 
recombinant Mycoplasma pneumoniae P1 
fragment, AIIMS, Delhi ii) Isolation and 
purification of shikimic acid from plant sources, 
NCL, Pune.

Patents granted from intramural and extramural 
research 

i) Magnivisualizer for detecting cancerous lesions 
of uterine cervix by Dr. Aditya Parashari et al., 
ICPO, Noida. 

ii) Transportation device by Dr. C.K. Pradhan & 
Dr. Sridhar Thakur, ROHC, Kolkata, and 

iii) Mutants of mycobacteria and process thereof 
by Dr. A.K. Tyagi et al., University of Delhi, 
Delhi

Commercialization of ICMR technologies 

Two technologies have been transferred to Indian 
companies : 

(i) Monoclonal antibody for Chlamydia trachomatis 
from NIOP, Delhi by Dr. Aruna mittal et al., 
to M/s Accurex Biomedical Pvt. Ltd., Mumbai 
through licensing agreement executed between 
BCIL, NIOP (ICMR) and the company; 

(ii)  Reproductive hormones by Dr. I.M Khatkhatay 
et al., NIRRH, Mumbai has been transferred to 
M/s HLL Life Care Ltd., Trivandrum through 
a licensing agreement executed on 22nd July, 
2011. 

During the year, some technologies assigned 
to NRDC and BCIL for development and 
commercialization purpose have made progress. 
These include the RDB kit, magnivisualizer and 
redesigned model of cycle rickshaw. Centers have 
been identified for carrying out the validation 
process and the quality check of the samples is 
going on.

For some ICMR technologies that have 
commercial potential negotiations are ongoing 
with the industries. These are: Leptospirosis 
detection kit from Regional Medical Research 
Centre ,Port Blair; A process for preparation 
of a mixture of hypoglycemic compounds from 
University College of Medical Sciences, Delhi; 
A process for isolation of novel anti-neoplastic 
compound useful for pharmacological purpose 
from University of Kolkata (UCST); Resazurin 
reduction test (RRT) for the assessment of semen 
quality in men from NIRRH, Mumbai; Novel 
primers for a PCR-RFLP assay for identification 
of pathogenic mycobacteria from NJIL&OMD, 
Agra.

Few technologies are placed on the ICMR website 
and a transitmycin based technology for NIRT, 
Chennai has shown promising response by the 
companies and negotiations are underway. Two 
more companies were given license on BTI 
technology developed by VCRC, Puducherry 
with the total number of companies receiving the 
manufacturing technology touching nine. 

Regulatory issue

The common protocol and standard operating 
protocol (SOP) to conduct the field trial of 
biopesticide and biolarvicide is being revised. The 
revised common protocol and SOP is expected 
to provide robust and transparent system for 
introduction of public health related products 
like biopesticides, biolarvicides, insect growth 
regulators (IGRs), chemical insecticides, long 
lasting insecticidal nets (LLINs) etc. that are widely 
used in various national control programmes. In 
the revised protocol and SOPs preparation all 
the main stakeholders including NVBDCP, CIB, 
industries and the public were given opportunity 
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to send suggestions for incorporation in the revised 
document.

HUMAN RESOURCE 
DEVELOPMENT
During the period under report the Council 
conducted 11th National level examination for 
selecting JRFs to augment biomedical research in 
the country. Number of candidates appeared in the 
year 2011-12 was appox. 20,000. The examination 
was conducted at 8 centers (Chandigarh, Chennai, 
Delhi, Guwahati, Kolkata, Mumbai, Hyderabad 
and Varanasi). So far 1056 JRFs have joined and 
there are 696 ongoing JRFs (2007-2012). 

Total publications each year by second JRF batch of 2002

Top 5 states in terms of productivity

increases steadily from 2003 to year 2006. After 
2006, the total publications decrease till 2010-11. 
The average IF per paper for the overall publications 
output by 2002 batch was 1.98. Comparing the IF 
per paper on annual basis, it varied between 1.22 
and 2.62 during the eight years period from 2003 to 
2010, the highest being in 7th year at 2.62 in 2009

In all, 36 institutions participated in the research 
carried out by 2002 JRF batch. Bulk of the 
contribution (59%) came from few select institutions 
(10 institutes). State-wise analysis shows that 
Delhi and Chennai account for 43% of the research 
publications followed by Uttar Pradesh accounting 
for 11% of the total research output

Financial assistance to MD/MS/DM/MCH thesis 
in priority areas of biomedical research. (50/Yr.)

Financial assistance of Rs.25,000/- is provided (50/
year) to MD/MS/DM/MCH students who are in the 
2nd year of course. The committee recommended 
financial assistance to a total of 366 MD/MS/DM/
MCH thesis out of 1063 proposals received so far.

The impact of the publications output by India 
in biomedical research has been studied on two 
indicators: (i) average impact factor per paper, which 
is based on the impact factor of journals publishing 
research output, and (ii) average citations per paper, 
which is computed on cumulative citations received 
by research papers upon publication in journals till 
Jan 2011(2nd batch).

A total of 146 papers were published by the 2002 
batch of 65 research fellows.  The number of 
publications along with average impact factor Preferred medical research area ( Top 15)
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MD, Ph. D. programme 

Programme was revived to identify young medical 
graduates with brilliant academic record for pursuing 
post graduation and later to absorb them in its research 
cadre. 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 centres i.e. King George University, Lucknow, 
NIMHANS, Bangalore and Sri Ramachandra 

Medical College, Chennai. During 2011-12 out of 
15 allotted slots 11 were selected. 

International conference/training / workshops to 
non ICMR scientist support scheme

One of the major mandates of the Council is capacity 
building of biomedical scientist of the country by 
providing them financial assistance for participating 
in international conferences/training programmes/ 
workshops, etc. A total of 443 applicants were 
supported for international conference/training / 
workshops, etc during 2011-12.

Post doctoral fellowship programme

Under the programme to identify and support young 
Ph. Ds. for the conduct of research using ICMR 
institutes in priority areas of health research, five 
candidates were selected from NICED, Kolkata, 
NIRRH, Mumbai and NIIH, Mumbai.

So far 43 candidates have joined this programme. 

Participating institutes (top 10)
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During the year a number of activities were 
carried out for dissemination of health 
information among the masses as well as 

medical professionals, scientists and students. The 
Council continued to bring out Indian Journal of 
Medical Research, ICMR Bulletin, ICMR Patrika 
and Monographs on Medicinal Plants. A number 
of video films were prepared on various disease 
conditions during the year. As part of centenary 
celebration a number of publications were brought 
out. Some of them are available at ICMR website.

PUBLICATIONS
Indian Journal of Medical Research

The Indian Journal of Medical Research (IJMR) is 
one of the oldest (established in 1913) biomedical 
journals of the country, and is about to complete 99 
years of its uninterrupted existence. The Journal is 
available full-text free on the website www.ijmr.
org.in, and archive having full text articles since 
1913 on http://ijmr.in with a searchable menu. The 
journal continued to publish 12 issues in 2 volumes 
per year and was indexed and abstracted in all 
major global indexing and abstracting services. 
In addition to quality original research articles as 
well as review articles the IJMR published review 
articles invited from eminent scientists from India 
and abroad. Articles under newly added sections 
viz. View Points, Perspectives, Systematic Reviews 
with meta analysis, and Students’ IJMR were also 
published.

Since February 2010 the editorial processing of 
articles submitted to the IJMR is now done by web 
based online manuscript management software 
(OMMS). This has led to an increase in submission 
rate, more submission from countries outside India, 
a wider dissemination, and a decrease in processing 
time.There has been a continuous increase in the 

number of hits, visits and downloads on the Journal’s 
website. The impact factor (IF) of the IJMR was 
1.826 in 2010 and it rose to 1.837 in 2011.

A special section on “Haemoglobinopathies” 
was brought out in October 2011 with Dr Dipika 
Mohanty as guest editor. Ten review articles 
contributed by eminent experts in the area were 
published. A special issue on “HIV/AIDS Research” 
was brought out in December 2011. Dr Kenneth 
Mayer was the guest editor of this special issue. 
This special issue carried 16 review articles, five 
original research articles and one correspondence.

Annual Report

The Council brought out both English and Hindi 
versions of Annual Report of ICMR (2010-11) 
and Annual Report of the Department of Health 
Research (2011-12) during the year under report. 
These reports can be accessed at the ICMR website 
www.icmr.nic.in

ICMR Bulletin

The Council continued publishing the monthly 
semi periodical-the ICMR Bulletin. The copies of 
the Bulletin are beeing mailed to varioos groups 
of readers, including professors and students of 
medical colleges of the country. The Bulletin can 
be a accessed on the ICMR website.

HINDI PUBLICATIONS 
ICMR Patrika

Publication of ICMR Patrika, an in-house monthly 
periodical was continued. During the year under 
report some of the articles published included: 
Nutraceuticals: Madhumehaj Jatiltaon ko kam karne 
mein sambhavit bhumika, Kshetriya Ayurvigyan 
Anusandhan Parishad, Belgaum: Herbal Chikitsa 

Publications and Information
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par Shodhrat (Theme article on RMRC, Belgaum), 
Jalvayu Parivartan: ICMR Patrika: Pragati 
ke 25 Varsh; Anuvanshik Anusandhan Kendra, 
Mumbai: Anuvanshik Vikaron par Shodhrat 
evam Sevarat (Theme article on GRC, Mumbai) ; 
Swasthya Anuvanshiki ke Kshetra mein Rashtriya 
Janpadikrogvigyan Sansthan,; Khadya Padarthon 
mein Probiotics ke Moolyankan hetu ICMR-DBT 
Dishanirdesh; ICMR Shatabdi Varsh Samarohon 
ki Gatividhiyan; Bharat mein Madhumeh ki 
Rashtravyapi Vyapakata ka Satik Aklan: Ek 
Rashtriya Adhyayan ki Avashyakata, Orrisa ki 
Janajatiya Bahul Abadi mein Vyapt Svasthya 
Samasyayen, HIV Sahsankramit Rogiyon mein 
Kshayarog ka Nidan evam Ilaj.

While three articles were originally written in 
Hindi, the article on Neutraceuticals was adapted 
from ‘Nutrition News’ Jan., 2009 and the articles 
published in the October, December 2011 & March 
2012 issues were adapted from the IJMR. As part 
of the ICMR centenary celebrations, three theme 
articles were brought out based on the activities & 
achievements of the Council’s Institutes. 

It was also made available at ICMR website in pdf 
format for wider outreach.

Pictorial Identification Key of Indian 
Anophelines 

The booklet entitled “Pictorial Identification Key 
of Indian Anophelines” was originally prepared in 
English ( by NIMR) and translated into Hindi by 
ICMR Hqrs in 2007. On the recommendation of 
Scientific Advisory Group of the P & I Division this 
booklet was translated into 3 regional languages 
viz. Telugu, Oriya & Bangla for use by NIMR 
Field Units.

Malaria Anusandhan se Rog Samadhan ( March 
2012)

The Council brought out a 600 page book in Hindi 
titled ‘Malaria Anusandhan se Rog Samadhan’. 
which is the Hindi version of the original research 
papers on Malaria Research by Dr V. P. Sharma, 
former Director of NIMR and Addl DG, ICMR. 

MONOGRAPHS ON INDIAN 
MEDICINAL PLANTS
The programme on ‘Monographs on Indian 
Medicinal Plants’ aims at consolidation of Indian 

research contributions (published information) at 
various national laboratories/institutions across the 
country in the area of medicinal plants and present 
the compiled information in series as Reviews on 
Indian Medicinal Plants. 

During the year Vol. 10 (with botanical names 
Ec-Ex) has been published covering monographs 
on about 422 medicinal plants species carrying 
multidisciplinary information as part of series 
on Reviews on Indian Medicinal Plants. The 
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, 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.

Quality Standards of Indian Medicinal Plants 
The programme aims at development of quality 
standards of important Indian medicinal plants and 
preparation of monographs there of. 

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, 
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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. 9 as part 
of series on Quality Standards on Indian Medicinal 
Plants. 

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.

The second volume of Phytochemical Reference 
Standards of Selected Indian Medicinal Plants 
containing monographs of 30 marker compounds 
was published.

INFORMATICS AND 
COMMUNICATION
Scientometric Studies

The annual document ‘2010 Research Output of 
ICMR Institutes’ with analysis of publications 
from all the institutes including Regional Medical 
Research Centres was brought out. A total of 533 
papers were published by the ICMR institutes 
during the calendar year 2010. The National 
Institute of Cholera and Enteric Diseases (NICED), 
Kolkata topped the tally with 87 papers followed 
by the National Institute for Tuberculosis Research 
(NIRT), Chennai (53), National Institute of Malaria 
Research (NIMR), New Delhi (51), National 
Institute of Nutrition (NIN), Hyderabad (38) and 
National Institute of Virology (NIV), Pune (32) . Of 
the 533 papers, 78.76 % were covered by SCI/JCR 

2010, while 79.61% were covered during 2009. In 
this category of SCI/JCR 2010 covered papers, top 
five institutes were as follows : NICED, Kolkata 
(71), NIMR, New Delhi (45) ,NIRT, Chennai (39) , 
NIV , Pune (30) and National Institute for Research 
in Reproductive Health (NIRRH), Mumbai (27). 
The average IF/paper of the Council continues to 
remain over 2.000.

During 2011-12 the work on up-dating and analysis 
of the Database of Research Papers published by 
ICMR institutes in scholarly journals with value 
addition has been completed for all the institutes/
RMRCs till 2010. The consolidated data of the 
papers in journals, from the inception (1919) till 
2010, is indicating an increasing trend of papers 
on a decadal analysis from 87 (1919-1930) to a 
maximum of 4760 during 2001-2010. During the 
period of 1991-2000 a total of 3728 papers appeared 
in different scholarly journals. An analysis from 
Journal Citation Reports (JCR), for the Council has 
indicated an increasing percentage contribution, 
over the years along with selection of journals with 
relatively high impact factors. 

As part of ICMR centenary celebrations a 
“Compendium of ICMR Research Papers (1919-
2010)- A consolidation” has been published on the 
basis of data collected for the above database. PDF 
of the publication is available on ICMR website 
http://icmr.nic.in/Publications/centenary_books/
compendium/index.htm.

In the year of the centenary, the Council decided to 
bring out a publication as an anthology of ‘Citation 
Classics’-the already published scientific papers 
acclaimed by ICMR, as befitting tribute to the 
authors. Towards achieving this goal, the task of 
identifying, archiving and retrieving the scientific 
papers as full text (pdf) from websites of the 
respective Journals in which they had first appeared 
was completed. As the citation tool was developed 
much later the exploration could be possible only 
from the year 1945 and onwards. With the help of 
this tool the papers presented in the volume could 
be captured. The intent was to identify (through 
Science Citation Index -SCI) a core set of (year-
wise) ICMR articles published in a research journal 
that were frequently cited by other authors. The 
citations were collected online from the Science 
Citation Index for each year, individually. The most 
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frequently cited articles were then sorted by year 
to identify a “Classic Paper” for that year. Finally 
a publication was brought out namely “ICMR’s 
Most Cited Research Papers : A Chronicle (1950-
2010)” available on http://icmr.nic.in/Publications/
centenary_books/Most20  Cited%20Rearch%20
Papers/index.htm

In this series in each of the identified 20 priority 
areas, top most five papers were identified to be 
included in yet another centenary publication of 
ICMR “Citation Classics of ICMR’s Research 
Papers (1950-2010) –Five Most Cited Papers in 
Priority Area of the Council”. The PDF of the 
document can be accessed on http://icmr.nic.in/
Publications/centenary_books/citations_classic/
index.htm.

The Council documented the details of more than 
800 Health Research Institution from India which 
belong to, CSIR, DST, DRDO, DSIR, Department 
of Biotechnology, Ministry of Health & Family 
Welfare, Department of AYUSH, Department 
of Pharmaceuticals, Ministry of Social Justice & 
Empowerment, and Medical Colleges with active 
research activity, NGOs and Private Organizations. 
The details have been entered in a database. A “user 
friendly software” for the database storage and 
retrieval on a CD and internet version has been also 
developed. The database is on the DHR web site 
(http://202.141.106.123/httpdocs/DHRI/DHRIDefault.
aspx).

A project awarded to the Council, from NSTMIS 
(DST) entitled “Accessing Science & Technology 
(including Medicine) Research Output on the basis 
of Major Global Secondary Services and Indian 
Science Abstract as a Tool and Total Research 
Papers from Indian Journals in the Field : A Pilot 
Study for “Indian National Science Indicators” 
based on 5 years data (2005-2009) is on going. So 
far data has been captured from MEDLINE, CABI 
including Global Health and BIOSIS , SCOPUS 
and SCI. The work for capturing the data from CA 
and INSPEC is in progress.

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 Divisions, etc. The internet, intranet and 

videoconferencing facilities are provided by BIC 
to ICMR Headquarters and institutes. The ICMR 
website is updated regularly. During the year 2011-
12 various interactive forms have been designed and 
online data have been collected using these forms 
through ICMR website. The BIC worked as Nodal 
Point for all ICMR institutes and the Headquarters 
for ePublishing of tenders on Central Public 
Procurement Portal of Government of India. The 
BIC continues to provide programming services to 
different Technical Divisions.

BIC continued to work on project of creating Data 
Repository of large amount of scientific data which 
have been generated by ICMR institutes over the 
years. 

HINDI DAY SYMPOSIUM (21ST 
SEPTEMBER, 2011)
As a part of ICMR Centenary celebrations and on the 
occasion of Hindi day/ Hindi fortnight the council 
organized a symposium in Hindi on the topic “ Jivan 
shaily se sambaddh rogon ka chikitsa-praband : 
ek update ( management of lifestyle diseases: An 
update)” at ICMR Hqrs on 21st September, 2011. 
Dr Rakesh Yadav, Addl Prof, Department of 
Cardiology, AIIMS, New Delhi delivered a popular 
lecture in Hindi on “ Jivan shaily aur hriday rog”. 
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Dr Ashok Kumar Jhingan, Visiting Consultant, Sir 
Ganga Ram Hospital, New Delhi spoke on “Jivan 
shaily men badlav aur madhumeh”. Dr Shridhar 
Dwivedi, Dean & Principal, Jamia Hamdard 
Medical University, New Delhi delivered a lecture 
on “Jivan shaily aur vayo vriddhi”. 

Dissemination of Biomedical Information
Indian Council of Medical Research participated in 
a state of art S & T Exhibition “Pride of India Science 
Expo” organized as part of 99th Session of Indian 
Science Congress at KIIT, University,Bhubaneswar 
during January 3-7,2012.The Council showcased 
research achievements, contributions and research 
activities in different priority areas of biomedical 
sciences undertaken by ICMR institutes/centres 
spread across the country. Scientists of the Council 
explained the exhibits and answered the queries of 
the visiting delegates, students and scientists from 
various parts of the country as well as from abroad. 
Many senior scientists, academicians, policy makers 
visited ICMR pavilion and appreciated the research 
activities/contributions of ICMR. ICMR pavilion 
was adjudged the Most Informative Pavilion based 
on the feedback of visitors.

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 .This system has 
started functioning w.e.f. January 2012.Now all 
function related to the processing of extramural 
ad hoc proposal ie submission, receipt, reviews 
by experts,sanction,release of funds, report 
submission, and final closure of the project would 
be through web-based system. All stake holders 
i.e. principal investigators,programme officers, 
experts,ICMR management and disbursing officers 
would be interacting through this web-based system 
( available through the link available on the ICMR 
website). This system will eliminate the paper-
based manual system which had been in operation 
in the Council so far.

In the new web-based system, extramural projects 
are being received in two stages- first as a concept 
proposal or preproposal and later the selected 
preproposals are being submitted as the detailed 
proposals. Every stakeholder is expected to log in 
into system after registering and communicate with 
each other through web-based online system. The 
system is being developed and refined.

Till March 31, 2012 around 400 preproposals 
have been received on line.

Visitors at ICMR Pavillion
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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



IndIan CounCIl of MedICal ReseaRCh

annual RepoRt 2011-12 202

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



IndIan CounCIl of MedICal ReseaRCh

annual RepoRt 2011-12203

1. ICmR advanced Centre for Research in Reproductive and Genetic  
 Toxicology, National Institute for Research In Reproductive Health,  
 mumbai

2. advanced ICmR Clinical Pharmacodynamic Centre for  
 the Evaluation of Pharmacodynamic Effects of Drugs,  
 Nizam's Institute of medical Sciences,
 Hyderabad

3. Center for advanced Research in Yoga and Neurophysiology, 
 Swami Vivekananda Yoga anusandhana 
 Samsthana (SVYaSa),
 Bangalore 
 
4. Centre for advanced Research in Cancer Genetics and Genomics, 
 advanced Centre for Treatment, Research & Education in Cancer,
 Navi mumbai 

5. ICmR advanced Centre for Reverse Pharmacology in Traditional medicine, 
 Kasturba Health Society,
 Sevagram 

6. National Tumour Tissue Repository, Tata memorial Centre 
 Tata memorial Hospital, 
 mumbai 

7. Center for advanced Research in Pharmacogenomics, 
 Jawaharlal Institute of Postgraduate medical Education
 and Research, 
 Puducherry

8. ICmR advanced Centre for 
 Genomics of Type 2 Diabetes mellitus, madras Diabetes Research 
 Foundation & Dr.mohan's Diabetes Specialities Centre, 
 Chennai

ICMR Centres for Advanced Research
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9. ICmR advanced Center for Research and Training in 
 Evidence Based Health Care, 
 Christian medical College and Hospital, 
 Vellore

10. Hepatocyte Progenitor Cells Isolation From Various 
 Sources, Characterization Expansion and Transplantation, 
 Government Stanley medical College and Hospital, 
 Chennai

11. Centre for advanced Research on Environmental Health: 
 air Pollution, Sri Ramachandra University, 
 Chennai 

12. ICmR advanced Centre for Newborn Health Research, 
 all India Institute of medical Sciences,
 New Delhi

13.	 Identification	and	Functional	Characterization	of	Individual	
	 Microns	Specifically	Associated	With	Myocardial	Hyperglycemic
 Condition in Cardiomyocytes, Postgraduate 
 Institute Of medical Education and Research, 
 Chandigarh

14. Center for molecular medicine, Sanjay Gandhi Postgraduate 
 Institute of medical Sciences,
 lucknow

15. Centre of Excellence In molecular medicine,
 all India Institute of medical Sciences, 
 New Delhi


