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DIAGNOSIS OF FRAGILE X SYNDROME - ANALYSIS OF
EXPRESSION OF FMRP IN BLOOD SMEARS

Thefragie X syndrome (FXS) is the mast common,
spediic monogencX fedcasedmenaigackion
in humans and has a prevalence of 1 in 4000 amongst
merigly reiarded boys and 1. in 6000 gils
makes tend 10 have a long face wih lrge anevered
ears and mandibular prognathism, macro-orchidism,
speech defeds along wih ladk of eyetoeye contact
andmoderate o profound menial retardation. Aflected
gsmenlypreseniwihanxely andeardefeds 2 The
fiagie X menial retardation 1 (AVIRY) gere s locaied
in the DNA on X chromasome. This gene contains the
genelicinomationforhowiosynihesize AVIRP (iagie
X mental relardation proien). The flagie X syndome
occurswhen FRMPismissing. The FIMR 1 gene contains
a CGG repeat at the 5 regon that is polymaphic in
the nomal popuiation and varies from 654 repeats.

Premutation alleles show the CGG repeats between 52

and 200 repeats whie ful mutation aleles show a

number beyond 200 *. The knowledge about this
expansion of CGG repeats within exon 1 of the AIVIRL
gene has resulted in the development of reliable

L RaceX

dagnosicmethodshy using drect DNAanalysis I

expansion of CGG repests leads to hypermethyiation,
which leads to silencing of the FMR1 gene thus

prevening proen producion. The ldk of exqression

ofAVIRL geneis responsbie forthe menial retardation.
The FMIR1 gene is expressed in almost every tissue
wih the highest exaression being in bran and esies.
Sneethedsoovarydfithegenedeiectthermoecr
diagnasis of FXS has been caried out mainly by the
use of southem hiat hybidization or PCR analysss »
seven days. The present wite-up desaribes a non-
invasie antioody st 1o idenify FXS paiienis. This
fest requires only 1o drops of blood and the resuls
o te et ae adlte wihn 24 hous
The female premuiaion cartiers heve a high isk of
having affected sons and daughiers. Thereisastong
conektion between the length of the premuiation and
the 1isk for expansion o ful muiaion in the next
gereion ®. The kdhood d gedt ey oessss
with the repeat number. Theesroeqaran dte
pamuemaseotetimmiisiersriad
wineerhavealieoeddiden 9. Thesemenare caled
nomal fransmiting males because d therr daughiers
wil inhextt therr fether's unchanged expansions and
hencetheybecomefemale premuiaion cartiers et ik
of having ofigaings wih Ul muiaion



kauri
Stamp


46 ICMR Bulletin

Ths wieyp repars the evelision of antoody £t
by determination of FVIRP exqressionin 5S00blood smears
from healhy indvuals and sueds suspeded o be
dedwhPS Treaketndesteueda
monoclonal antibody against FMR1 protein-FMRP in
perpherd blood smear 9 h nomd indvdLes IVIRP B
deeded as a prk predplaie in the oiopesm of the
bphooyeswhienymphooyescimelsfegeXpeerss
fee’s o peduise (Sce poen s it eqessed)

I bbod reas fom aonid indvidL e ard cariars
wih premuiaion, AVIRP can be deieded in oyigpesm of

mphocytes, whereas mphocytes of male FXS patients
are devod of AVIRP, Honever,ts dosned tetsome
ymphooytes of afiected makes expressed AVIRP posshly
d.e bapemusion nte posidy Bosed o o,

The Ly presenied herewes caried ot ata schod
in Pune and 18 spedal schoals of Mumbai Municipal
Capaaion Thearibodyestwescatisdouin?Snamel
daugatddeass

Theindredtakaine phogpheteseiednigueenpoyed
nte sy wes esssEy Srro te ae desabed
by Wemem e n 195 © whste modeos
Blood smears were mede fom one or two drops of blood
dedly afer beeding and subseuenty soed & -20
beloe processig wiin cnewesk The siesswee ar
diedardixedin01MphospheebulierpH 7.3 corniaining
3% paraiomaldehyde for 15 min. at room temperature.
Fute.  the s were pamestiized by tegiment wih
100% methend for 20 min. a room temperature. Afier
weshing wih phospheie bufiered saine conianing 015%
gyane and 05% bovine seum aboumin, the ymphooytes
AVRL pden for 16h a4 °C. Ve datody
aniigen complex wes achieved by an indrect akaline
phosphatase technique using goat antimouse
immunoglobuiin conjugated with biotin (60 Min) and
Vi) as secondary and teriery sieps respedively. Tre
new fuchsin substrate-chromogen system was used for
Imnteidsagsepuiagaarepogieese
ativity. Lavamsoe wes adked n he subsiaie solion
(19/40mi) to block endogenous akaline phospahatase
ativity,. S wee aouer $Had wh G Heemeogh
and mounted with agua mourt.

RVIRP expression was seen in ymphocytes of nomnal
SUgeds whereas no o vaty bw expresson wes seenin

°C

yrphooyes dfege X peiens: hevay bood amear

100 lymphocytes were examined and scored for the
presence of FMRP. The number of ymphooytes Beed
for AVIRP was expressed as a percentage of the toial

ymphooytessareened. Themeanand SDdftheperceniage
of AVIRP expresson in nomal makes and afieded makes

wes caloubed

The menialy rearded chidensuspededibhave FXS
by antbody et were sUbeced o diedt arelyss ad
Souhen b whichsonedmusin: Tremerily
retarded makes wih Ul muaion hed 520% hmphooyies
positive for AIMRP whie nommal males showed 85-95%
posiecsk BqessndAVRP nnamelardieaded
makes soned adeer at demarcaion. T
negaive for FXS by anbody test and processed for DNA
adssperagersk hdtdpadeaat
dfpatsusadfrdegost s Bebwteatd
patterdvilelsa gededbles lBgiomPS
Theauofiparthesbeendeaminediohe2 oioralieced
males and 85% for nammal. The antbody test showed
10065y, 9756spediaty andacouracywhenused
ayformeks

To cee the derticaion of FXS peiers have been
caried aut by drect DNA aralyss and PCR areyss ad
Souhembos: For soeening brge number of petients
anboy et saneiatard itk metod b daedt
FXS n saeening progammes. i makes the siatisicdl
adssddsaarinsithsrdlydte AVRPEs
Deta fom afieded mekes show high spediy, a5
thetthe AVIRP et can disainreie betneen afleced ad
normal males on the basis of FMRP expression in
lymphocytes. However, pemuigion cariers canat ke
cdeeced wih s £t as the preceniage of eqaessn
was between 50-60%.

Tre abody €& deied nee s dony de
roqaay bwexqressonofAVIRP posive mphooyes:
AteDrepiearicsveepodetr VRPNt
hhooes Tretestsessy byt ineqeraead
can be used on sved sampes nashatime and he
ek enbe ddanednaday. Honel, geetsed
snotanBLISA hemoosogacevel e dymphooyes
is needed because of endogenous akaline phosphatase
ativity.

Themenisly drelengedindvidleisevalieiedintis
Stdy were nat tesied for BXS earfer by DNA anelyss.

wenty samples
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Al the samples where the FIMRP expression was <70%
were suced by Souhem biotanelyss for conimaion.

Maximum of 8% FMRP expression was observed in
ymphocytes of afiected group.

Nat many reparts are avalete flom Inda reveding
fequeyiothistaderamogrsiLiorelzedmently
reladed popusion exagt avery ew in Dehiwhere a
goup of scentst reported it o be around 7.7% and
andher atthe Al India insiiuie of Medical Saences,

New Dehi reparted the frequency of FXS to be around
2.2% . The frequency inthe presert study wes around
48%. Ths varigtion in frequency may be due b the
smal sample szes n each goup.

The rapd anbody test enables dsaimination of
nomelindvolels fomalieced ane meldng tasuiske
etorsieengdmend ieacaes ngoec sthoos
frdtenwhkeangdsbies Trsetmeyao
be used for soreening neonates enabling counseling
for parents and diden.

FXcaersoeangsidesnisadinaig 14334
womenhesshoanthatthecostafhetestismuchdhesper
tente st deime caeframanidy delaged
person dLe o the higher prevalence afthe condion n
generd population 2

The antbody et employed in the present Sudy 5
vay et gu 9k adaog dde r ey
lrge number of cases. This could be inroduced inio
the schod health programmes in developing counties,
oty aieced ndvioleks and SUbseo ety cairs
dtePXmusin Alidpeirswinesdole
referred 10 a dical genelics centie 10 aow gereic
oounseing diamy ndved. Fuher evelisionwl
aviomeicaly induoe DNA arelyss for carer deedin
Forpeiersandfamissacoeddegosssess
and leads D avalahily of adequiaie suppart for the
behavioural and physical prablems. In addiion, more
femeke carriers canbeneltfiom genetic counsging wih
et oteikirte dgigwhangin
prenaial degnosss and for themselves about premeture
oeentlewhteqoiondaneghatmss
ealy.
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ABSTRACTS
Some Research Projects Completed Recently

Development and synthesis of UV
phosphorus for phototherapy

The siudy wes planned with the am o syrihesize
commercialy used phasphorus for UV therapy lamps
and slandardze the synthesis method; synthesize new
aiterion espedaly required in UVB therapy and test
igaodLady, oostefiedivenessanduse dfindgenous
raw maietiss n the synhess.

lamp

PhosphorusSIA1IF5:Ce 3*,Gd 3*andPiF3.Ce
prepared by a novel low temperature soft chemistry

S*were

rerdy. Very strong Ce emission in UV region was
absenved in d the samples induding above.

As Gd hes is exdiation bend below 306 nm, thes
a good overlap emission spectrum of Ce.  Codoping
with Gd vielded phosphorus with very strong
narrowband emission.

The study could produce a very good lamp
phosphorus substitute in CO-504 Sr0.8ce0.1Gd0.1A1FS
where niendly is vety large (more than commerdal UV
lamp phosphorus) and the synihesis method isa.singe
sepbwvempeaesakdaTEyoUe ishersoe
a strong candidate for UV lamp phosphours in UVB
regon. Simiaty CO 506 Pr 85CelGd05F3 s also a
potential canddate as lamp phosphours in UVB region.

Apatfrom being siable and reprodudbe, the lamp
phosphorus wes found highly cost effecive.

Charusheela P. Joeh
Department of Physics

Ramdeobaba Kamla Nehru

Engineering Colege

Nagpur.

Carcinoma associated antigens (Tn, s-Tn and T}

Efficacy in detecting and monitoring patients with

squamous cell carcinoma of oesophagous
The study was undertaken with the main aim of

analyzing the early glycobidlogical changes in the
oesophageal squamous epithelial carcinoma (OSEC)

binding TF antigen (Galb 1-3 GalNAC) was chosen as
amaiker nths sLoy.

Al pefieris were carelly Seged acoodg b he
standard rues of TNM, HGO and WHO dassification.
About 10 mi of blood sample was collected before and
affer tretiment (Sugaty,
peieriswih dierent Seges FOSEC. Theareyssdf
TFantigen expression in OSEC was caried out by
hexose assay,
muon assay) for the quieniication of preiminaty deia
forthesudydimucninthebloodsanmplesofthecancer
peiers
was done by () SDSPA G E, immunaoblot analysis
Westem biat analyss of Tn, STn and T aniigen using
WA, Limuin and PNA, dat biot analysis of Th, S-Tn
and T antigen using WA, Limulin, and PNA,
doubleimmunodiffusion, counterimmunoelectrophoresis
andergymelrnkedlednassay (BLLA). The serdogeal
usig fluorescence abeled ledin Stdies.

Increased dirculating levels of THantigen was
observed in the sera of OSEC patients compared to
healhy contras. Higher levels of simple sugars and
mudn were found n OSEC petients. Blating analyss
o TRantigen wih ledin PNA revedks thet the higher

o et i Lir
lecin wes cbserved increasingly in the OSEC petients.
Light micrasocopical analysis of membrane TF artigen
levelshonedanincreased expressionn OSSC patients.
Alered hisblogical eqresson of TF antigen n OSEC
patents didnt retum o nomal levels of healthy
oesophaged tssue. The siudy dearly reveded a trerd
ntheatered expresson of TFanigenanalyzed by PNA
wih fissue as wel as sera of OSEC paiiens.

and chemafradiatherapy) of

hexosamine assay, scadassayad

K. Sankaranarayanan

H. Devargj

Department of Zoology
Universty of Madras

Chennai.
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Mutational Screening of rhodopsin gene in
patients of autosomal dominant retinitis
pigmentosa (RP) and RPE65 gene in patients of
childhood onset autosomal recessive retinitis
pigmentosa and lebers Congenital Amaurosis

Thestudywescartiedouttodeterminethefrequency
of rhodopsin gene (Rho) mutations in autosomal
dominant retiniis pigmentosa (adRP) and retinal
pigmentosa epitheliem 65 (RPEGS) gene mutations in
autosomal recessive retiniis pigmontosa (@rRP) and
leberscongenitalamaurosis LCA cases. Codingregions
and intron exon boundaries of Rho (53 adRP & 50
sobedMwaresteenedhyakegpedicPCR retidin
fragment length polymorphusim (RFLP), single strand
conformational polymorphism (SSCP) and RPEG5 gene

NS0LCA, 15arRP and 50 unrelaied healthy conras by
direct sequencing. Two pathogenic mutations,
Gly106Arg in Rho and Pro471Leu, a novel missense
muiation in RPE5 wes deteded in a LCA petiert. The
findings o the study suggested thet Rho contiouie o
2% ofadRP and RPE 6510 2% of LCA in our population.
it was conduded that Rho and RPEGS do nat seem o
be the common causative pathogenic genes in RP and
LCA in our population.
G. Kumaramanickanel
SN ONGC Department of Genetics &
Molecular Bidlogy
Vision Research Foundation
Sankara Nethralaya

Chennai.

ICMR NEWS

Thefdoning meetings df various technical groups/

commitees were held:

Scientific Advisory Committees (SACs):

SAC o Natordl IndliLie of Jy 7, 2006
Malaria Research

SAC of Regional Medical August 3, 2006
Research Centre for T s

Jabalpur

Task F orces (TFs)/Advisory Groups (AGs)/
Working Groups (WGs)/ and Other Meetings held
at New Delhi:

TF on Epidemiology of
VidHgesn T (05

of Orissa, Madhya Pradesh
and Chattisgarh

WG on Communicable and

Non-communicable Diseases
for 11h Pen

dy 14, 2006

Uy 25, 2006

EG of the TF on Mental Health
Needs and Senvice Deivery
Model on Disaster Affiected
Popuiation n Guiarat

Proect Advisory Commiiee of
ICMR Coordinated Project on
SubCinca Viamin A Deficency

iy 28, 2006

August 5, 2006

EG on Task Force Proet on
Relationship between Genetic
Polymorphism in Drug Metabolizing
Enzymes CYPIAland GSTMI and
Risk of Developing Oral Precancer

and Cancer among Consumers of
Tobacco and Chewing Products

August 8, 2006

TF on Intervention
Programme to Reduce the Risk
Factors on CHD in Indian Population

August 10, 2006

TF on Inbom Metabolic August 22, 2006

Disorders

I Amnual Review of
TF Proect on MuiSie

ceriotonical and Vot
Monitoring of Human Influenza
Suveliance Network in IndiaPhased

August 25, 2006

Sub-Committee on Review of
Management Guidelines on
Buccal Mucosa Cancer and
Chronic Myeloid Leukaemia

August 30, 2006

EG on Indo-German
Workshop on Cancer Research

August 30, 2006

TF on Mulicentric Study on
HospitaHiased Surveilance on
Roavius Darhoea in Inda

September 1, 2006
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EG on Stem Cel
Research and Therapy

September 5, 2006

Indo-US Meeting on Emerging
and Re-emerging Infectious
Diseases and Disease Suvellance

September 6, 2006

Technical Committee on
Fomuiiation of Guideines

for Use of Double

Fariied Sat as a Messue ©
Reduce Prevalence of Anaemia

September 8, 2006

EGand T ranngW orkshop
on ICMR Coordinated Project

in North-East Region on

Nutiion Profle OF Assam,

Manipur,  and Meghalaya

September 9-10, 2006

TF on Remote Sensing and
Geographical Information
System

September 14, 2006

TF on Immunology September 14, 2006

Bxpert Committee to
Assess the Source of

Infecion in Outtoresk of
Avian Infuenza in Maharashira

September 20, 2006

Indo-US Joint WG on
Meatemal and Chid Health

And Human Development
Research

September 21-22, 2006

TF on Camel Mik and September 26, 2006

Diabetes

EG on Muliicentric Open
Randomized Controlled
a-dTr id of
Combination Therapy with

September 27, 2006

Project Review Committees(PRCs)/Project Review
Groups (PRGs) held at NewDelhi:

PRC on ather Microbial Juy 5 2006
Diseases and Viral Diseases
PRC on Leprosy, Tuberculosis Juy 14, 2006

and Other Chest Diseases

2006

PRC on T telHesh Juy 25, 2006
PRC on Otorhinolaryngology August 3, 2006
PRC on Pharmacology August 17, 2006
PRC on T radiond Meddne August 18, 2006
Special PRC on North-East August 22, 2006

Proeds

PRC on Environmental Hygiene August 23,
and Occupational Health

PRC on Malaiia, Haia and September 9, 2006
Leishmaniasis

PRC on Oncology and September 9, 2006
Pathology

PRG on Nutiion September 15, 2006

PRC on Ophthalmology September 25, 2006

W orkshops/Training Programmes:

A WHO Wirkshop on Road T @t huies
Survellance was arganized at New Dehi during July
11-12, 2006.

A Training on Cancer Registiraion was organized
a Shimia duing July 2527, 2006,

An ICMR/FERCAP/WHO TrainngCourseonSiandard
Operating Procedures for Ethics Committees was
organized at Mumbai during August 30 - Septermber 1,

2006.

ICMR/AGBIOS, Canada and BCIL, Delhi Workshop
onSafety AssessmentofFoods Dervedfrom Genetically
Modified Crops were organized at Hyderabad and
Lucknow during September 18-22 and 25-29, 2006
respecively.

Participation of ICMR Scientists in Scientific

Events:
Dr. V. A. Arankale, Deputy Direcior and Dir. MS.

(NNV), Pure, participated in the Xl Intemational
Symposiumon Vil Hepeatiis and Liver Discase at Paris
(Quy 15, 2006)
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Dr. Sunia Saxena, Dredor and Dr. Sugla Kapoor,
partidpeted in the UICC Word Canoer Congress 2006 at
Weastingion DC. (uly 812, 2006)

Dr. L. K.Yemnen, Senor Research Offioer, IOP, New
Dehi, paridpeied in the XM nienaiondl Congress o
Intemational Organization for Mycoplasmology at
Cambice Quly 914, 2006).

Dr. PK.Neg Deputy Diedor (Sernior Giack), Neiordl
Institite of Occupational Health (NIOH), Ahmedabad,

paricpaied in the XV World Congress on Brgonamics at
Meestioht Uy 10414, 2000)
Dr. BN Muty, Depuy Diecar, Nereed

Epdemidogy,  Cramg  paijesd n te X4 hered
Bometic Conierence a Manired (July 1621, 2006).

D.. LRY e, Serior Reseach Ofoer \V, Pug,
pariteedinheLaboaoyWakshopanAeninbenza
a Northetui (L 1721, 2006)
Dr. Aun Lata M, Depty Diect, 0P, New Deti
pericioeted in e XV IUST! - Asa Padic Corleence
2006 &t Kugia Lumpur (uly 27:30, 2006),

Dr. Auna Deven, Deputy Diecior (Serior Gradk) and
Si AB Pad Seir Resach Ok,  NIOH,Ahmedabad,
paripeied in the V Asia Padiic Assodision Medical
Technology (APAMT) Congress at Caombo (August 4-8,

206

Dr. Roshan B. Colah, Deputy Director, e ed
Immunohaematology (IH), Mumbei, paricpated in the
Asian Thalassaemia Network meeting and Novartis
Sympasium on Thalassaemia, at Brishane (August 6-7,
2000,

Dr. XK. Samg, Asssant Diea, Regordl Medicd
Research Centre (RMRC), Dibrugarh and Dir. Meky B
Mukheree and Dr. V. Babu Rao, Seror Research Oficer,

IH Mumbei paricioeied inte X emeiorel Congless
of Human Geretics at Brishane (AugLst 6-10, 2006).

Dr. J. Mehenig, Diecor, RMRC, Diougarh, Dr.SK.
Ghosh, Deputy Director, Neiordl Irsiivie of Mebia
Research(NIMR), Dehiand Dr. RepevY  adavand DrCK.
Dola, Research Oficers, RMRC for T ek, Jebelur,
patipeecinheXnersireCorgessaPaessogy
at Gasgow (August 6-11, 2006).

Dr. Nasreen Z. Ehtesham, Assistant Director,
National Institute of Nutriion (NIN), Hyderabad,
paricpatedinthe Biotechnology Asia2006 Canference
at Kuala Lumpur (August 911, 2006).

Dr. Soumya Swaminathan, Deputy Director (Senior
Grade), T  uberculosis Research Centre (TRC), Chennai
andDr.SP.  Tiety, Deputy Director and Dr.
Sahay, Senior Research Officer, National AIDS
Research Institie (NARI), Pune, particpated in the
XV Intemational AIDS Conference at T
1348, 2006).

Dr. Dipka. Sur, Nationdl Instiute of Cholera &
Enieric Diseases (NICED), Kokata, parficipeted inthe:
Investigators meeting for the Multi Centre Severe
Dianhoeal Disease Burden and Etiology Study and
Microbiology T raining Session at Balimore (August
21-23,2006). Dr. T. Ramamurthy, Deputy Director,
NICED, Kolkata, participated in the meeting and
Training Session from August 21- September 2, 2006.
Dr.RK. Nandy, Senior Research Officer, NICED,
Kokata, paricipated in the meeting and T faining
Session during August 24 - September 2, 2006.

Dr.SurendraK ~ umarand ShriDineshK umar, Seror
Research Officers, RMRC for T ribals, Jabalpur,

participated in the X1 World Congress on Cdlective
Health at Rio de Janero (August 21-25, 2006).

Dr.RSP  aangpe Dredo; Dr. SM. Mehendale,
Deputy Director (Senior Grade), and Dr. Seema Sahay
and Dr.  Madhuri Thakar, Senior Research Officers,

NARI, Pune and Dr. Shekhar Chakraborty, Deputy
Director (Senior Grage), NICED, Kokata, perticipeted

in V AIDS Vaccine Intermational Conference at

Amsterdam (August 29 - September 1, 2006). Dr.

Paranjape also participated in the Intemational

Conference on HIV/AIDS and Business: Challenges

for Sustainable Development, at London (September

78, 2006).

Dr. Kamlesh Sarkar, Assistant Diredor,
Kolkata, paricipated in the Intemational Conference

on Hepatitis C at Stockham (September7-11, 2006).

Dr. P. PadK umaran, Senior Research Officer, TRC,
Chennai, particpated nthe Amnual T raining Seminar
and Annual Board Meeting of Westem Institutional
Review Board at Seatle (September 89, 2006).

Seema

oronto (August

NICED,
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Dr. P. Raghu, Research Officer, NIN, Hyderabad, IMorid Congress of Pubic Healh Nutrion at Barosiona
partidpeted in the workshop on Sandardization of | n (September 28-30, 2006).
Vo Digestion/Caco2 Cel Method for Micronutrient
Bioavaiabity at Columbus (September 12-13, 2006). Training/Course

Dr. A. P.Dech Diedtr, VR, Deti paticpeied in Dr. M V.Grae, SenoReseachOficer, NARIP  ure,
a Disaussion for Colboraiive Adiviies between NIVR avaledtraining on Neuropsychologcal T estBateryand
and CDC at Aarta (September 1823, 2006). W%&mamﬁw?

Dr. A. Roy Chowdhury, Deputy Director (Senior

Grade), NIOH, Ahmedabed, pariicipeted in the XLl DrSMBSK . ke, SerorRessach Ofcey, NARL
Congress of the European Society of Toxioology and Pma on b
Ml Congess of Toxicology in Developing Courties at Medical Centre, Durham for 40 days w. ef. Alg a7,
DubrovkiCaet, Croatia (Septermber 20-24, 2006), 206
Dr. Jayaria Bretedrarya, Assstant Diedo,
patpebdnamergdnerere T axF oo .14 Envelop Protein and Appication of Assays
Pestode Samping and Detecton in Soft Dirks at Measure Neuralizing Anibody Response o HIV at Duke
Minneapais (September 21-22, 2006). Universty Medical Centre, Durham for 40 days . ef.
Dr. Sudershan Rao, Senior Research Oficer, NN AUgLELT, 2006
Hyderabad, participated in the 2006 Food Safety Dr MThomesNeiorelrsiiedMedcatSeics,
Education Conference: Reaching at Risk Audiences and New Dehi, paricipated in a Course on Epidemiclogy
Todays Other F ood Safety Challenges at Denver andContrlofinfecious Diseasesatl ondon(Septermber
(September 2529, 2006). 315 2006).
Dr. MB. Sigh, Asssiant Diedor, Desat Meddne Dr. Sugla Kapoar, IOP, NewDehiaveked T ednca
Research Centre, Jodhpur and Dr. N Alppa, Senor Training for Automatic Slide Processor at Michigan
Research Officer, NIN, Hyderabed, paricpaied in the (Septemboer 4-7, 2008).
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