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funs'kd dh fjiksVZ

eq>s vkbZ-Vh-vkj-lh- dh miyfC/;ksa ls Hkjs ,d vkSj mRikndrk;qDr

o"kZ dks vkids le{k izLrqr djus esa vikj izlUurk gks jgh gSA  eq>s g"kZ

gS fd eSa laLFkku dh 'kks/k ,oa fodkl esa lEiw.kZ o`fn~/k] lkekftd dk;ZØe

vkSj m|ksxksa dh lsok ls lacaf/kr tkudkjh vkils ck¡V jgk gw¡A o"kZ

2005&2006 esa gekjs laLFkku us fo"kfoKku 'kks/k vkSj vkS|ksfxd LokLF;

ds {ks=k esa mYys[kuh; :i ls fujUrj ;ksxnku fn;k gS A bl dsUnz ds

oSKkfudksa us thofoKku vkSj tSo izkS|ksfxdh ikfjfLFkfrdh vkSj i;kZoj.k]

LokLF; lqj{kk vkSj vkS"kf/k] ty lzksr vkSj izkS|ksfxdh ds {ks=k esa 'kks/k

dk;Z fd;k gSA  iz;ksx'kkyk us fu;fer :i ls usVodZ vk/kfjr dk;ZØeksa

esa iz;kl fd;k gS ftlesa ;g lqfuf'pr fd;k x;k gS fd fo'ys"k.kkREkd

vkadM+ksa ds lkFk&lkFk ;kaf=kd miyC/krk dk lkewfgd è;s; gksA gekjs 'kks/k dk ;g Hkh mn~ns'; gS

fd lqjf{kr vkSj vPNh xq.koRrk ds mRikn gksa blls ge vUrjkZ"Vªh; cktkj esa izfrLi/kkZ dj ldsaA

lefUor iz;kl ls fo'oluh; lwpuk mRiUu dj ldsa ftlls ikfjfLFkfrdh; :i ls lqn`<+ thou

lqfuf'pr gks ldsA

u;h oSKkfud lwpuk rS;kj djus dh gekjh izcy bPNk ls geus fo"kfoKku 'kks/k  esa u;s {ks=kksa

dh igpku dh gS A gekjh 'kks/k ifj"kn~ us ikWp u;s {ks=kksa dks laLFkkxr 'kks/k xfrfof/k;ksa esa 'kkfey

fd;k gS blds vykok 13 lh- ,l- vkbZ- vkj- usVodZ vk/kkfjr dk;ZØe vkSj vU; ckg~; fuf/k izkIr

ifj;kstuk,a py jgh gSa A ;g {ks=k gSa %&iz.kkyh fo"kfoKku vkSj tksf[ke vkadyu( i;kZoj.k fo"kfoKku(

VkWDlhdksthuksfeDl rFkk fuokjd fo"kfoKku( [kk|] vkS"kf/k vkSj jlk;u fo"kfoKku] rFkk vkadyu]

ekiu vkSj dkuiqj {ks=k esa Hkwfe ty esa iqu% fun'kZ djuk gSA

vkbZ-Vh-vkj-lh- us usVodZ vk/kkfjr ifj;kstuk^^vkS|ksfxd jlk;uksa ls Hkkjrh; tula[;k esa

ikWyhekfQZTe dk VkWDlhdksthuksfeDl vkSj ck;ksekdZj dk fodkl** dks lefUor fd;k gSA  blds

vykok gekjh T+;knkrj usVodZ ifj;kstukvksa us lefUor iz;kl dk 4 o"kZ iwjk dj fy;k gS vkSj

lacaf/kr 'kks/k {ks=k esa mYys[kuh; urhts@ ladsr feyus yxs gSa A

o"kZ dh 'kks/k ,oa fodkl dh mYys[kuh; miyfC/k;k¡ gSa %&

vkbZ-Vh-vkj-lh- us ?kjsyw izksVhu vkSj Mh-,u-,- vk/kkfjr uSnkfud tk¡p fodflr dh gS blls

th-,e&Qlyksa vkSj [kk|ksa dh tk¡p dh tk ldsA  blls th-,e- Qlyksa esa izpfyr VªkaltsUl

dh tkWp esa ;g ijh{k.k mi;ksxh fln~/k gksxkA

laLFkku us th-,e- Qlyksa vkSj [kk|ksa ds ,yftZd laHkkO;rk ds ewY;kadu gsrq leFkZrk fodflr

gS ¼,d flewysVsM xSLkfVªd Q~ywM Mkbts'ku vls½ th- ,e- Qlyksa esa bl izdkj dk vkadyu

mRikn ds foi.ku ds fy, mi;ksxh gksxk vkSj turk ds [kir ;ksX; gksxk A

lh-okbZ-ih-131 esa ,l-,u-ih-]1 , 2] ,fjy gkbZMªksdkcZu fjlsIVj ¼,-,p-vkj-½ rFkk ,-vkj-okbZ-

,y- gkbZMªksdkcZUl U;wfDy;j VªkalyksdsVj ¼,-,p-,u-Vh½ thUl dh igpku dh x;h gSA tks
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Hkkjrh; tula[;k esa izks&dklhZukstsUl rFkk izks&E;wVktsUl ds esVkcksfyd dk;Zdyki esa ;qDr

gksrs gSa A ,d=k dh x;h tkudkjh ls ;g irk pyk fd dkSdsfl;u vkSj ,f'k;u tula[;k esa

dk;kZRed egRoiw.kZ ,l-,u-Vh dk irk pyk gSA tks i;kZoj.k jlk;uksa ds dklhZukstsfud

izHkkoksa esa yksxksa dks iwokZuqdwy djrs gSa] ;s Hkkjrh; tula[;k esa Hkh ik;s tkrs gSa A

oSKkfud :i ls fof/kekU; LokLF; izksUur dks fodflr djus ds fy, vè;;u fd;s x;s tks fd

ijEijkxr tkudkjh ij vk/kkfjr gSaA ;g ikftfVo gsYFk izkseksVj ¼ih-,p-ih-½ QkewZys'kUl th-

,e-ih-ekud ds vUrxZr fodflr fd;s tk jgs gSa] tksfd usVodZ ifj;kstuk ds vUrxZr dh

x;h [kkstksa ij vk/kkfjr gSaA

ftaxhcj vkfQlhusy ,d O;kid :i ls iz;ksx esa yk;h tkus okyh gcZy vkS"kf/k gSa tks fpfdRlk

dh ijEijkxr iz.kkyh esa Hkh gSA  ikfjfLFkfrdh;  {ks=kksa ls izkIr uewuksa dh rqyuk esa Hkkjr ds

nf{k.k {ks=k ls izkIr jkbtkse esa mPprj ,.Vh&vkDlhMsUV],.VhekbØksfc;y xfrfof/k;k¡ vkSj

ck;ks&,fDVo ?kVd ik;s x;s gSaA ;g lwpuk uSnkfud QkewZys'kUl dh rS;kjh esa ewY;oku gks

ldrh gSA

6&ftaftjksy] tks vnjd dk ,d egRoiw.kZ ?kVd gS vkSj ftlesa ;g laHkkouk gS fd ;g izksLVsªV

dSalj esa izHkkoh dheksfizosafVo vkSj uSnkfud dkjd ds :i esa dk;Z dj ldrk gS A blh izdkj

ywfi;ksy] ,d VªkbZVjfiu tks vke esa mifLFkr jgrk gS mlus ;g n'kkZ;k gS fd blesa dSalj

dheksfizosafVo xq.k gksrs gSaA bl vè;;u us ;g n'kkZ;k gS fd ywih;ksy vkSj vke ds iYi ,DlVSªDV

lIyhesaVs'ku izksLVSV dks c<+us ls jksdrs gSa vkSj lhje izksLVSV fof'k"V ,.Vhtsu ds Lrj dks de

djrs gSa tks fd VsLVksLVsjku }kjk izsfjr gksrk gS tSlk fd izksLVSV dSalj lsy esa ,ikWiVksfVd lsy

ikiqys'ku esa o`fn~/k ds :i esa ns[kh x;h gS A

le; ds vuqlkj ,.VhvkDlhMsaV {kerk ds LFkkf;Ro esa ifjorZu vkSj fQuksfyd daVsaV ls

blds laca/k dk yksdfiz; gcZy pk; esa ewY;kadu fd;k x;kA mPp fQuksfyd daVsaV ;qDr

uewuksa ds leqfpr HkaMkj.k le; ds nkSjku ,.VhvkDlhMsaV {kerk esa FkksM+h deh fn[kkbZ nh A

;g vè;;u ;g n'kkZrk gS fd bl ckr dh vko';drk gS fd fuekZrkvksa dks gcZy pk; ds

ykHkdkjh izHkkoksa esa deh ds cxSj mi;ksx dh vof/k ds ckjs esa lwpuk miyC/k djkus dh vko';drk gSA

dkyh pk; ikWyhfQukWYl ftlesa dSVsfpUl] fFk;k:fcu rFkk fFk;kQ~ysfoUl gksrs gSa mUgksaus

eSejh vkSj blksQsxy V~;wej dks c<+k;k gS] ,slk iznf'kZr gqvk gS A

vk;qosZn esa mi;ksx esa yk;s tkus okys 1400 ikS/kkas esa ls 700 ikS/kksa ds ckjs esa fo"kfoKku ekin.M]

lfØ; ?kVd vkSj ,.VhMksV laHkkO;rk ij lwpuk ladfyr dh x;h gS vkSj bldk fof/kekU;dj.k

fd;k tk jgk gSA  uksMy iz;ksx'kkyk fulds;j ls miyC/k djk;s x;s lkQ~Vos;j ij bl

lwpuk dk fMftVy izys[ku fd;k tk jgk gSA  MsVkcsl esa 340 ikS/kksa ls lacaf/kr lwpuk igys gh

tksM+ yh x;h gSA

vkbZ-,y&6] Vh-,u-,Q-] vkbZ-,y&30 ds laca/k esa E;wfju ,;jost esa LVSV 3 dh Hkwfedk dk

ijh{k.k fd;k x;kA  tks fd ,LFkek iSFkkstsusfll esa egRoiw.kZ Hkwfedk fuHkkrk gS A ;g iznf'kZr

fd;k x;k fd buQ~yses'ku lacaf/kr lkbVksdkbUl ds ,Dlizs'ku dks LVSV 2 fljuk ds

VªkalQsD'ku lapkfyr dj ldrs gSa vkSj Fksjkih esa mi;ksx esa yk;k tk ldrk gS A
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Mksikekbu Mh-,-&Mh 2 fjlsIVj tks fd ,l-,p-okbZ-&,l-okbZ-&5 okbZ g~;weu U;wjksCykLVksek

lsy ykbu esa ca/kk gksrk gS mldk mi;ksx i;kZofjd jlk;uksa dh U;wjksfo"kkyqrk ds vkadyu esa

ekWMy ds :i esa fd;k tkrk gSA  ;g ifj.kke n'kkZrs gSa fd  Mh-,-&Mh 2 gsrq fjlsIVj O;Dr fd;s

x;s gSa vkSj ekuo U;wjksCyklVksek lsy ykbu fQft;ksykWftdyh dk;Z dj jgs gSa vkSj psrkfo"kkyqrk

ds vkadyu gsrq bu foVªks ekWMy ds :i esa iz;ksx esa yk;s tk ldrs gSa A

,d oSdfYid ,uhey bu fooks ekWMy ds fodYi ds :i esa MªkslksfQyk esykuksxsLVj dk mi;ksx

fd;k x;k D;kasfd eSeYl dh rjg bl vkxsZfuTe esa thUl dh gkseksykWth fo|eku FkhA  lsyqyj

LVªsl dh jpuk dks le>us ds fy, mnk- ,p-,l-ih- 70 vkSj i;kZofjd jlk;uksa ds fo#n~/k

LVsªsl&,Utkbe ftlesa fMDyksjoksl vkSj DyksjksikbjhQksl tk¡p jlk;uksa ds :i esa iz;ksx

fd;k x;k Fkk] ml vè;;u us lq>k;k fd DyksjksikbjhQksl dh rqyuk esa fMDyksjoksl T+;knk

ladVe; gSA

,d vè;;u us n'kkZ;k fd vks-lh-ih- ds jslhM~;w]tks fd ih-vks-ih-&isLVhlkbV lewg dk fuekZ.k

djrs gSa vkSj mUgha fuekZ.k ds fy, fiNys dbZ o"kksZa ls izfrca/k yxk fn;k x;k Fkk vkSj ns'k esa ;g

mi;ksx esa yk;k tk jgk gS vkSj xaxk ds ,ywfo;y Hkwfety ,DohQlZ esa vHkh Hkh fo|eku gSa]

ftlls LFkkuh; tula[;k ds LokLF; dks [krjk gS tks bls ty lzksr ds :i esa iz;ksx djrs gSaA

dkuiqj 'kgj ds p;fur LFkyksa esa xaxk unh ds lrg dks ty esa ,ljhfp;k dksykbZ vkSj ,UVªksdksph

ds eYVhMªx jsftLVsUV okb:ysaV bUokuZesUVy vkbZlksysV~l dk irk pyk gS A

Hkkjrh; tula[;k esa Mh-,u-,- {kfr dh ek=kk esa thuksfo"kkyqrk gsrq ekuo vuqoh{k.k vè;;uksa

us mYys[kuh; fyad vkSj thou'kSyh laca/kh fHkUurkvksa dks n'kkZ;k gSA ;g ns[kk x;k gS fd

lkekU;r;k Hkkjrh; tula[;k esa efgykvksa dh rqyuk esa iq#"kksa esa Mh-,u-,- {kfr dk lrg Lrj

T+;knk Fkk A vkxs ;g ik;k x;k gS fd /kweziku] ekalkgkjh Hkkstu vkSj dBksj 'kkjhfjd

fØ;k&dyki ls iq#"kksa esa  Mh- ,u- ,- {kfr T;knk gksrh gS A

gekjs laLFkku ds oSKkfudksa us fjQkbujh vkSj m|ksxksa }kjk mRiUu ladVe; jn~nh ds izca/ku dh

rduhd fodflr dh gSA ladVe; jn~nh ds bu&flVw fjfefM,'ku gsrq ekuo e`nk vkSj

gkbMªksvkDlh,isVkbV dk mi;ksx bekschykbftax ,tsaV  ds :i esa fd;k x;k gS tks lanwf"kr

e`nk esa Hkkjh /krqvksa dks bekschykbt djrk gS vkSj Hkwfe ty esa buds fu{kkyu dks jksdrk gSA

oSKkfudksa ds mi;qZDr ;ksxnku esa ls dqN dks fofHkUu 'kSf{kd fudk;ksa }kjk iqjLdkj vkSj lEeku

ls ekU;rk iznku dh x;h gSA  MkW- ,- ds- vxzoky dks bafM;u ,dsMeh vkWQ U;wjkslkbalsl] caxykSj

dh okf"kZd cSBd esa U;wjkslkbal ds {ks=k esa muds }kjk izdkf'kr loZJs"B isij gsrq ^^T;ksRluk ekbZ

j?kqukFk HkV~Vkpk;Z vokMZ** fn;k x;kA

MkW- vkj- ds- miszrh dks ,dsMeh vkWQ lkbalsl Qkj ,uhey osyQs;j }kjk ̂ ^lwjtkcsu tsBkyky

Bkdsj vokMZ&2005** fn;k x;k A

MkW- ,- ih- lkgw dks lkekU; :i ls i;kZoj.k foKku esa vkSj fo'ks"k :i ls fo"kfoKku ds {ks=k esa

uoEcj] 2005 esa t;iqj esa muds ewY;oku ;ksxnku dks ekU;rk nsus gsrq bafM;u ,dsMeh vkWQ

buokuZesUVy lkablsl] gfj}kj }kjk Lo.kZ ind vkSj ekun Qsyksf'ki izkIr gqbZ A
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MkW- d`".k xksiky dks Qjojh 2006 esa ck;ksOM fjlpZ lkslk;Vh }kjk ^^o"kZ dk oSKkfud** 2006

iznku fd;k x;kA

MkW- vkyksd /kou dks 2005 esa ck;ksesfMdy 'kks/k ds {ks=k esa ^^vkbZ-lh-,e-vkj- dk 'kdqUryk

vehj pUn iqjLdkj&2002** iznku fd;k x;kA

dbZ oSKkfudkas dks fofHkUu 'kSf{kd lkslk;Vh ds lnL; ds :i esa pquk x;k vkSj lykgdkj

cSBdksa esa izfrHkkfxrk] lfefr] lEesyu] odZ'kkWi esa fo'ks"kK ds :i esa vkeaf=kr fd;k x;k A

gekjs oSKkfudksa us fofHkUu ljdkjh foHkkxksa tSls%& ch-vkbZ-,l-]vkbZ-lh-,-vkj-]vkbZ-lh-,e-

vkj-]lh-vkj-vkj-vkbZ-]lh-ih-lh-ch-]Mh-,l-Vh-]Mh-th-,p-,l- dh lfefr;ksa esa dk;Z fd;k gS A mUgksaus

jlk;uksa ,oa mRiknksa ds fo"kkyqrk vkadyu ds fn'kk funsZ'k dks cukus esa lgk;rk iznku dh gS A [kk|

vkSj iSfdax lkexzh esa fofHkUu lanw"k.k vkSj vifeJd dh vuqes; lhek fu/kkZfjr fd;k A [kk| vkSj

ty esa isLVhlkbM jslhM~;w ewY;kadu fd;k gSA  'kks/k dh [kkstksa ds vk/kkj ij oSKkfudksa us fofHkUu

m|ksxksa vkSj ljdkjh vfHkdj.kksa jlk;uksa dh laHkkO; fo"kkyqrk ds fu;ked vkSj muds mi;ksx ij

ijke'kZ fn;k gSA  vkbZ-Vh-vkj-lh- us thou dh lkekU; xq.koRrk esa lq/kkj ykus ds fy, ok;q ,oa ty

vuqoh{k.k dk fu;fer losZ{k.k lapkfyr fd;k gSA

vkB iqLrdksa ds vè;k; ds lkFk vf}rh; iqujhf{kr tuZYl esa dqy 88 isij izdkf'kr gq,A

vkSlr bEiSDV QSDVj 1-545 FkkA

vkbZ-Vh-vkj-lh- us bl foRrh; o"kZ ds nkSjku ckgj ls 250 yk[k udn ds :i esa mRiUu fd;kA

5 fjlpZ Qsyks dks ih- ,p- Mh- dh mikf/k iznku dh x;hA  nks isVsaV vkosnu vkSj ,d dkWihjkbV

Qkby fd;s x;sA

laLFkku us ekuo lalk/ku fodkl esa egRoiw.kZ Hkwfedk fuHkkbZ gSA  ftlesa izf'k{k.k&dk;Z'kkyk]

laxks"Bh vkSj lEesyu] fofHkUu fo'ofo|ky;ksa ds Nk=kksa gsrq xzh"edkyhu izf'k{k.k vkSj ekuo vkSj

i;kZoj.k LokLF; laca/kh tksf[ke dh lqj{kk ls lacaf/kr dk;ZØeksa }kjk tu&tkxj.k vk;ksftr

fd;k x;k gSA

eSa] MkW- vkj- ,- ek'ksydj] egkfuns'kd] lh-,l-vkbZ-vkj- dk ân; ls vkHkkjh gw¡A eSa 'kks/k

ifj"kn ds ps;jeSu izks- oh- ,l- osfy;kFku vkSj lnL;ksa ds lq>ko vkSj fu;fer mRlkgo/kZu gsrq

d`rKrk Kkfir djrk gw¡A LFkkuh; iz;ksx'kkykvksa ds funs'kdksa ds lg;ksx dh Hkwfj&Hkwfj iz'kalk

djrk gw¡A  laLFkku ds oSKkfudksa vkSj dfeZ;ksa ds lefiZr iz;kl vR;f/kd iz'kaluh; gaS vkSj eSa bls

ân; ls Lohdkj djrk gwWA

lh- ,e- xqIrk
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Director’s Report

It gives me immense pleasure to present before you the achievements of ITRC for yet
another productive year. I am happy to share with you the all round growth of the Institute
in R&D, societal programmes and services to industries. During 2005-06 our Institute
continued contributing significantly in the field of toxicological research and industrial health.
The scientists of this centre pursued research in the sectors of Biology and Biotechnology,
Ecology and Environment, Health Care and Drugs, Water Resources and
Technology.   The Laboratory continued its efforts in networked mode programmes with
collective vision to ensure availability of mechanistic as well as analysis data.  Our research
is also aimed at safe and good quality products to enable us to compete in international
market. Concerted efforts were made to generate reliable information for ensuring
ecologically sound life.

In our quest to generate new scientific information we identified newer areas of cutting
edge toxicological research.  Our Research Council approved 5 new areas as institutional
research activities, in addition to ongoing 13 CSIR network mode and other externally
funded projects. These areas are : Systems Toxicology and Risk Assessment; Environmental
Toxicology; Toxicogenomics and Predictive Toxicology; Food, Drug and Chemical
Toxicology, and Assessment, Mapping and Remediation of Ground Water  Contamination.

ITRC coordinated the Networked Project “Toxicogenomics of polymorphism in Indian
population to industrial chemicals and development of biomarkers”.   Besides this, most of
our networked projects completed fourth year of concerted efforts and significant outcomes/
indications started appearing in respective research areas.

Significant R&D highlights of the year are:
ITRC has developed indigenous protein and DNA based diagnostic tests for detection
of GM-crops and food.  These tests would be useful in detection of transgenes that
are introduced in GM crops.

The institute developed capability for the evaluation of allergenic potential of GM
crops and foods (a Simulated Gastric Fluid Digestion Assay).  Such an evaluation in
GM crops will be useful for marketing the product for public consumption.

SNPs in CYP1A1, 1A2, Aryl hydrocarbon receptor (Ahr) and aryl hydrocarbons
nuclear translocator (Ahnt) genes were identified, these are involved in the metabolic
activation of pro-carcinogens and pro-mutagens in the Indian population.   The
information generated revealed that functionally important SNPs reported in Caucasian
and Asian populations,  which predispose individuals to the carcinogenic effects of
environmental chemicals, are also found in the Indian population.

Studies were carried out for the development of a scientifically validated health
promoter, based on traditional knowledge. Three Positive Health Promoter (PHP)
formulations are being developed under GMP norms, based on findings under a
networked project.
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Zingiber officinale is a widely used herbal drug in traditional system of medicine. The
rhizome obtained from Southern region of India was found to have higher anti-oxidant,
antimicrobial activities and bio-active constituents as compared to the samples procured
from other ecological zones. The information is valuable for preparation of therapeutic
formulations.
An important constituent of ginger, 6-gingerol was found to have the potential to act
as an effective chemopreventive and therapeutic agent for prostate cancer.  Similarly,
lupeol, a triterpene present in mango has been shown to possess cancer
chemopreventive properties. The study showed that lupeol and mango pulp extract
supplementation prevents enlargement of prostate and decreases levels of serum
prostate specific antigen induced by testosterone as evident from an increase in
apoptotic cell population in prostate cancer cells.
Changes in the stability of antioxidant capacity with time and its relation to phenolic
content was evaluated in popular herbal teas. Samples containing high phenolic content
showed lesser decline in antioxidant capacity over a considerable storage time. The
study indicates a need to provide information by the manufacturers regarding period
of use without decline in beneficial effects of herbal teas.
Black tea polyphenols that include catechins, thearubin and theaflavins were shown to
inhibit mammary and esophageal tumors.
Of the 1400 plants used in Ayurveda, information on toxicology parameters, active
constituents, and antidote potential of 700 plants has been compiled and is being
validated. Digital documentation of this information is being carried out on the software
provided by NISCAIR  the nodal lab.  Information of 340 plants has already been
added to the database.
Role of STAT3 in murine airways was examined in response to IL-6, TNF, IL-13
which plays a major role during asthma pathogenesis. It was demonstrated that
transfection of STAT2 SiRNA can regulate the expression of inflammation associated
cytokines and may be of use in therapy.
Dopamine DA-D2 receptor binding in SHy-Sy-5y human neuroblastoma cell line
was used as a model for the assessment of neurotoxicity of environmental chemicals.
The results indicate that the receptors for DA-D2 are expressed and physiologically
functional in this human neuroblastoma cell line and could be used as in vitro model
for the assessment of neurotoxicity.
Drosophila melanogaster was used as an alternate animal in vivo model because of
homology of genes present in this organism with that of mammals.  To understand the
mechanism of cellular stress viz. hsp70 and oxidative stress-enzymes against
environmental chemicals, studies using dichlorvos and chlorpyrifos as test chemicals,
suggest that dichlorvos is more hazardous as compared to chlorpyrifos.
A study showed that the residues of the OCPs which constitute POP-pesticides group
and were banned for last several years for manufacture and use in the country are still
present in the alluvial ground water aquifers of Gangetic plains, which may pose health
risk to the local population using these water resources.
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Multi-drug resistant virulent environmental isolates of Escherichia coli and Enterococci
were detected in surface waters of river Ganga at selected sites in Kanpur city.

Human monitoring studies for genotoxicity have shown significant gender and lifestyle
related differences in the extent of DNA damage among Indian population. It was
observed that basal level of DNA damage in males was higher than females generally
in Indian population. Further, smoking, non-vegetarian diet and strenuous physical
activity were found to enhance DNA damage in males.

Scientists of our institute explored the techniques for managing hazardous waste
produced by refineries and industries.  Humus soil and hydroxyapatite have been
used as immobilizing agents for in-situ remediation of hazardous waste that immobilizes
heavy metals in contaminated soil and prevents their leaching into the ground water.

Various academic bodies by way of awards and honours recognized some of the
above contributions of the scientists. Dr. A.K. Agarwal received “Jotsana Mai Raghunath
Bhattacharya Award” for the best paper published in the area of neuroscience at the Annual
Meeting of Indian Academy of Neurosciences, Bangalore.

Dr. R.K. Upreti received the “Surjaben Jethalal Thaker Award-2005” from Academy
of Sciences for Animal Welfare.

Dr A.P. Sahu received a Gold Medal and Honorary Fellowship (FIAES)  of  Indian
Academy of Environmental Sciences, Haridwar  in recognition of his valuable contributions
to environmental sciences in general and toxicology in particular, in November 2005 in
Jaipur.

Dr. Krishna Gopal received the “Scientist of the year” 2006 award from Bioved
Research Society, in February 2006.

Dr. Alok Dhawan was awarded “Shakuntala Amir Chand Prize-2002 of ICMR” in
the field of Biomedical Research in 2005.

Many scientists were elected members of various academic societies and invited to
participate in consultative meetings as experts in committees, conferences & workshops.

Our scientists also served on committees of various government departments like
BIS, ICAR, ICMR, CRRI, CPCB, DST, DGHS. They also helped in formulating the
guidelines for toxicity evaluation of chemicals and products, setting up permissible limits of
various additives and contaminants in food and packaging material, evaluation of pesticide
residues in food and water. Based on research findings, scientists advised various industries
and government agencies about the potential toxicity of chemicals for regulating their use.
ITRC undertakes regular surveys for air and water monitoring to improve the  general
quality of life.

Eighty eight papers were published in peer reviewed journals along with 8 book
chapters.  The average Impact Factor was 1.545.

ITRC generated Rs 274 lakhs as External Cash Flow during this financial year.
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Five Research fellows were awarded Ph.D. degrees. Two patent applications and
one copyright were filed.

The Institute also played a significant role in Human Resource Development by
organizing training-workshops, seminars and conferences; conducting summer training for
students of various universities and organization of public awareness programmes related
to safeguarding human and environmental health associated risks.

I wish to express my gratitude to Director-General, CSIR Dr. R.A. Mashelkar,
Chairman  Prof. V.S. Valiathan and members of the Research Council for their advice and
constant encouragement and Directors of local laboratories for their cooperation. The
dedicated efforts of scientists and staff of the centre are highly appreciated and
acknowledged.

(C.M. Gupta)
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Networked and Related Projects

Project : Toxicogenomics of polymorphisms in Indian population
to industrial chemicals for the development of biomarkers

Single Nucleotide Polymorphisms (SNPs) in Human Microsomal Epoxide
Hydrolase

Microsomal epoxide hydrolase (mEH) primarily metabolizes epoxides which  are
generated via the metabolism of xenobiotics by Cytochrome-450.  Many of the epoxides
interact with DNA and cause cancer. In the event of altered activity of human mEH, the
levels of epoxides are expected to vary, affecting their capability for cancer activation. To
understand the cancer causation in individual due to varied pattern of altered activity of
mEH in humans, the mEH genotype of different individuals in a population is important to
be determined.

Polymorphism in exon 3 of human mEH (Tyr/His 113) in 49 lung cancer patients and
137 healthy case controls was evaluated by capillary DNA-sequencing. The frequency of
His 113 was 0.375 in controls and 0.418 in lung cancer patients but no statistically significant
association was found, possibly due to small sample size. The results are in contrast with
an earlier study, where His allele at codon 113  was associated with a significantly decreased
risk of lung cancer (0.21) compared with controls (0.29).

DNA polymorphism studies in control and solvent exposed population

Studies were conducted to understand the polymorphic status of, GSTM1, GSTT1
and GSTP1 genes by PCR and RFLP protocols and CYP1A1genes using Real Time

Fig. 1 : DNA polymorphism studies in control and solvent exposed population
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PCR for high throughput screening. A total of 220 control and 25 samples exposed to
laundry solvents have been analyzed. Frequency of deleted/null genotypes for GSTM1,
GSTT1 gene was determined by multiplex PCR whereas, GSTP1 genotype by PCR
followed by restriction digestion (RFLP). The frequency of deleted/ null for either GSTM1,
GSTT1 or both null genotype among the male and female subjects were found to be
40.93%, 41.35%; 21.47%, 22.45% and 12.0%, 13.42% respectively. The frequencies
of GSTP1 isoforms having ile/ile, ile/val and val/val were 53.7%, 54.4%; 45.6% 44.9%,
and 6.7% , 5.7%, in male and female respectively. Similarly, the CYP1A1 polymorphism
is detected for codon 462 using Real Time PCR (Taq Man chemistry). The three isoforms
follows Hardy-Weinberg Equilibrium. These genes have role in metabolizing and excretion
of foreign compounds. The null genotype and val/val of GSTP1 will be having low enzyme
activity. Once the deleted/null frequency of these genes are known, then it might pave the
way towards understanding the susceptibility of an individual to the hazardous effects of
foreign compounds to which he/she may be exposed accidentally or at the work place.

Toxigenomics of genetic polymorphism in CYP1A1 gene and susceptibility
of individuals towards chemicals/diseases

Toxicogenomics explores the effect of toxicants on transcription and translation patterns
that influence the susceptibility of an individual for toxic responses. In continuation of
proteomics component of this program, analysis of plasma/serum proteome of arsenic
exposed and unexposed human population was carried out. The differentially displayed

A to G  transition leads to change in genotype which alters  the enzyme activity �A� represents
allele with ile/ile genotype at codon 462, �B� represents allele with val/val genotype at

same position
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proteins were identified using MALDI-TOF/LC-MS. Proteomics based studies were also
performed in animals exposed to varying doses of benzo(a)pyrene. Certain proteins were
found to be differentially expressed.

Another study was undertaken to investigate the presence of SNPs in p53 and
CYP1A1 genes in Indian women. Genomic DNAs were isolated from peripheral blood
samples using rapid salting out procedure from 100 healthy control women and 100 breast
cancer patients. Exon-4, 5 and 6 of p53 gene were PCR amplified with specific primers.
DNA sequencing indicated involvement of 72-codon polymorphism in exon-4 which is
responsible for onset of breast cancer even in Indian women. Additionally, insertions at
several locations in exon 5 of p53 genes were also found in breast cancer patients. Further,
four commonly occurring SNPs reported in CYP1A1 viz. isoleucine to valine substitution
at 462 codon in heme binding region in exon 7 (M2), threonine to asparagine substitution
at codon 461 (M4), T to C transition at 3801 position (M1) and T to C transition at
position 3205 (M3) in 3� non-coding region were analyzed in Indian women. Association
of M1, M2, M3 and M4 polymorphisms in premenopausal and postmenopausal women
with breast cancer risk in north Indian women using PCR-RFLP was investigated.
Polymorphism at M1 and M4 alleles was not found significantly associated with breast
cancer risk and only wild type genotype was found in case controls and  breast cancer
patients for M3 allele in north Indian women. Lack of protective association between
CYP1A1 M2 genotype was also observed, however, in postmenopausal women a
significant protective association with breast cancer risk was found. Significant alteration in
CYP1A1 expression and catalytic activity was neither observed in wild type nor in variant
genotypes both in pre- and post-menopausal patients as compared with their respective
controls.

Transcriptome profiles in the tissues of toxicant exposed and unexposed animals using
microarrays/RT-PCR was performed. Involvement of inducible nitric oxide synthase (iNOS)
and toxicant responsive gene CYP1A1 in benzo(a)pyrene induced cellular toxicity was
also assessed. A significant augmentation was observed in the expressions of iNOS and
CYP1A1 in PMNs of benzo(a)pyrene treated rats as compared to respective controls.
NOS inhibitors resulted in a significant attenuation in iNOS expression; however, no
significant alteration was observed in CYP1A1 expression.  CYP1A1 inhibitor alpha-
napthoflavone inhibited the expression of iNOS. The study suggests that CYP1A1 induces
iNOS expression and could be responsible for the augmentation of benzo(a)pyrene-induced
injury in PMNs.  Differential expression profiling to assess the differential expression of
toxicant responsive genes in the tissues of unexposed and pyrogallol and/or rifampicin
exposed animals and effect of sylimarin on pyrogallol and/or rifampicin-induced
hepatotoxicity was also initiated during this year. Upregulation in the expression and activity
of some toxicant responsive genes (as observed by RT-PCR) were observed following
treatment with hepatotoxins, however, sylimarin attenuated hepatotoxin induced toxicant
responsive gene expression and activity.
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Project: Predictive medicine using repeat and single nucleotide
polymorphisms

Single Nucleotide polymorphisms (SNPs) in the genes involved in
toxication-detoxication

Studies were carried out to identify SNPs in the genes (Cytochrome P4501B1-
CYP1B1, CYP1A2, arylhydrocarbon receptor-Ahr, arylhydro-carbon nuclear
translocator-Arnt) which are involved in the metabolic activation of procarcinogens and
promutagens in the Indian population. PCR and sequencing reactions were standardized
for each of the genes with the primers designed to identify novel SNPs in the regions in
which functionally important polymorphisms have been reported in other populations.
Sequence analysis for CYP1B1 gene, a constitutive CYP isoenzyme involved in the metabolic
activation of the carcinogens, in the 38 representative samples of contrasting Indian
population revealed 10 polymorphic sites (C903G, G1116T in exon 2 and C5090G,
T5143C, A5154G, A5160T, G6123T, T6165G, A6403G, C7299T in exon 3) in CYP1B1
gene. Two of these SNPs (A5160T and T6165G in exon 2)  could be novel as they have
not been reported in the literature or in the database (dbSNP of National Center of
Biotechnology Information, NIH, Washington, U.S.A). Likewise sequence analysis of
CYP1A2, a constitutive CYP belonging to CYP1A family, involved in the metabolic
activation of procarcinogens and promutagens, in these DNA samples revealed 8 SNP
positions (-G3859A, -2466 Tdeletion, -C993A in promoter region; -T739G, -C161A in
intron 1; C42T in exon 2; G2158A, G2320C in intron 4) in CYP1A2. Two of these SNPs
(-C993A, C42T)  could be novel.

SNPs were also found in AHR and Arnt genes to which carcinogens and mutagens
bind and are important in initiating carcinogenesis. SNP analysis revealed 7polymorphic
sites in the regions studied (T10737C in exon 2; T11033C in intron 2; A35831G, T36013C
and T36127C in intron 8;G40221A and G40268A in exon 10), of which SNP (T11033C)
found in intron 2 was novel. Likewise, sequence analysis revealed 5 positions of SNPs
which were earlier reported in other populations also.

Further studies are in progress to validate these SNP positions in these genes in a
larger sample size. However, our preliminary data have indicated that functionally important
SNPs reported in Caucasian and Asian populations and which predisposes individuals to
the carcinogenic effects of environmental chemicals are also found to be present in the
Indian population. Validation of these SNPs will further provide the necessary information
that will help in understanding the role of genetic differences and variations in susceptibility
to environment induced diseases.
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Project: Establishment of genetically modified food referral
facility (GMFRF)

Detection of GM Foods using PCR technique

To meet  the increasing demand for food, new varieties of GM crops are being
produced and likely to be imported soon in India. However, at present no GM crop is
approved to be marketed in India except Bt-Cotton,which is grown in six states in the
country. The idea is to develop  such GM crops which possess inherent capacity to cope
with adverse environmental conditions.  However, to ensure the safety of GM crops from
the view point of human consumption, risk assessment studies are warranted.  Strategically,
quick and efficient detection of transgenes introduced in GM crops are the need of the
hour to ensure the safety of crops before marketing.

ITRC has developed for detection methods of two GM crops RR Soybean and Maize
MON810. PCR and Real time PCR (SYBR Green Chemistry) based detection of 35S
promoter, Nopaline synthase terminator, Epsps and Cry 1Ab genes has been developed.
As low as 0.1% GM could be detected using PCR Technique which is in compliance with
International Labelling norms.

Detection of genetically modified maize (MON810)

RR soybean genes using a single PCR programme
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Assessment of in-silico tools for predicting potential allergenicity of novel
proteins in transgenic crops

Genetically modified crops with pest or herbicide resistance character have been
commercially exploited around the globe. Using an approach of bioinformatics, available
on several online databases, comparison of a protein to a known allergen can be carried
out. A sequence alignment programme known as FASTA was utilized here to compare the
peptide sequences inserted in transgenic crops to the sequences of known allergens.
According to the currently accepted criteria, a novel protein can be classified to be an
allergen if any of the 80 amino acid peptide protein fragments of the same protein shares at
least 35% homology with a known allergen. The studies were performed taking positive
allergenic sequences (10), negative allergenic sequences (12) and also sequences (10)
that have been inserted in transgenic crops to produce a native crop. In case of positive
allergenic sequences, the FASTA search displays an expected correlation i.e. 6-, 7-,
8-mers showed exact matches and 80-mer searches showed more than 35% homology
with known allergens. Negative sequences, as expected showed no match in case of
7- and 8-mers and not more than 35% homology to 80mers, but certain 6-mer matches
were found as compared to sequences existing on the online database. Sequences, which
have been used as an introduced trait in crop modification, have not shown exact matches
for 7-, 8-, and 80-mers. However, when 6 contiguous amino acid matches were performed,

Amplification plots for CAMV 35S promoter gene detection and confirmation of
product formation with distinct melting peak
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certain exact matches with known allergens were found. Thus, it is quite likely that 6-mer
matches may generate unacceptable levels of false positives. Hence, the previous
recommendation of WHO/FAO 2001 needs to be revived from 6-mer to 8-mer homology,
since the former involves several dubious results. Further, the results indicate that positive
sequences need to be theoretically allergenic and negative to be non-allergenic. The
importance of bioinformatics in performing pre-laboratory testing of the probable inserted
sequences has been put forth, since it requires limited resources and less tedious to perform
such searches. The sequences, which were found to be allergenic by such a database
search needs to be put under laboratory testing for validation of bioinformatics results.

Studies on simulated gastric fluid digestibility of proteins of different
legumes: A possible indicator of allergenic potential

In vitro simulated gastric fluid (SGF) digestion assay has been recommended as one
of the battery of tests to evaluate the allergenic potential of a new protein inserted into
Genetically Modified (GM) crops. Under substantial equivalence, individual characteristics
of both GM and non-GM crops have to be compared. Hence, digestibility of crude protein
extract (CPE) of native legumes was envisaged. CPE from green gram, white kidney
bean, black gram and soybean were digested in SGF digestion protocol at different time
intervals followed by identification of protein bands by electrophoresis. An optimum
concentration of 0.96% pepsin was found for digestibility of CPE. In White kidney bean
CPE, the proteins having molecular weight of 17, 45 and 50 kDa were found undigested
after 8 minutes of incubation. In Black gram CPE, 48 kDa protein was not fully digested
after 8 minutes after digestion. In Soybean CPE, two bands (6.5 and 53 kDa) were found
to be stable up to 8 minutes. In case of Green gram as many as five proteins bands having
molecular weight of 8, 16, 20, 24 and 52 kDa were stable to digestion up to 8 minutes.
The   studies may be useful in identifying of non-digestible proteins in different crops and
may find applicability in defining the allergenic potential of various proteins in crops.
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Project: Establishing advanced facility for the safety evaluation
of genetically modified/engineered drugs

A state-of-the art advanced pre-clinical toxicity evaluation facility for genetically
modified/engineered drugs has been established at ITRC-Gheru Campus. The facility is
equipped with sophisticated equipments like Fluorescence-assisted cell sorter (FACS),
ELISA, Bright-field, fluorescence, and inverted microscopes with CCD camera and image-
analyzing software, 2D-gel-electrophoresis, CO2-incubators, bio-safety cabinets, deep-
freezers, refrigerated centrifuge, water purification system, and accessory tools and
apparatus. The facility is designed and furnished to provide optimum environmental
conditions and separation of activities to establish cell/tissue cultures and in-vitro models
suited for non-clinical safety/toxicity studies of diverse molecules and products as per GLP
norms.

Applicable guidelines, open literature on protocols and SOPs for safety testing, and
available databases from the published literature and regulatory submissions have been
compiled towards creation of a �Referral Centre� for toxicity evaluation of chemicals,
drugs, bio-products, etc.

The  commitment  towards development  of  human  resource  has  been  met  through
training more than 450 scientists, students, test facility personnel, regulatory personnel and
prospective GLP-inspectors, in India and abroad, on OECD Principles of GLP and its
implementation and monitoring towards global acceptability of data from non-clinical safety/
toxicity studies.

Current efforts are directed towards generating essential pre-clinical toxicity evaluation
data as per GLP norms for currently marketed genetically modified/engineered drugs as
model/reference substance to validate the established protocols and SOPs, and those
referred by the pharmaceutical industry to render services. Attempts are also being made
to develop human resource in non-clinical safety/toxicity screening of molecules and products
through technical training in laboratory operations using established protocols and SOPs.
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Project : Newer scientific herbal preparations for global
positioning

Studies were carried out for the development of a scientifically validated health
promoter, based on traditional knowledge. The selected medicinal plants were subjected
to contaminant testing for presence of Pb, Cd, Cr, Ni, Hg and arsenic. Presence of residual
organochlorine pesticides such as isoforms of HCH, DDT and their metabolites and
endosulfan was also evaluated. Extracts of contaminant free medicinal plants were prepared
for evaluation of bioactivity. Altogether 31 selected plant extracts were screened for
antioxidant potential using five semi-automated 96 well microplate assays for SOD mimetic
activity, LPO inhibitory capacity, total thiol content, trolox equivalent antioxidant capacity
and NO quenching capacity. The extracts received for bioactivity evaluation were also
subjected to evaluation for their anti-Parkinsonian, anti-dementia, anti-depressant and anti-
anxiety potential using receptor-radioligand binding assays. Out of the 31 extracts screened
so far,  8 have been selected for antioxidant properties and 5 were found to have neuroactive
potential as evident from more than 60% inhibition of receptor binding. Two extracts were
found to have anti-anxiety activity as evident from inhibition of benzodiazepine receptor
binding. These extracts were also found to be strong antioxidants as they showed
considerable radical quenching capacity and activity on all the five screens for antioxidant
testing. All the 31 extracts were tested for their toxic potential using OECD guideline 420
for acute toxicity. None of the extracts was found to have any toxic potential and their
LD

50
 was found to be >2000mg/kg. These extracts were classified as category 5 as per

Globally Harmonised System of OECD. Based on the results obtained during the studies,
3 Positive Health Promoter (PHP) formulations are now being developed under GMP
norms by Nicholas Piramal. These formulations are health promoters for aged population
and have also anti-cancer and anti-diabetic properties. These formulations will now be
subjected to detailed in vivo exploratory studies along with long term toxicity studies. The
final product will be patented for global positioning after systematic clinical trials at hospitals
selected by the task force.

Screening of antioxidant potential of selected barks of Indian medicinal
plants using multiple in vitro assays.

Barks of  five  therapeutically  important   medicinal   plants native to    India i.e.
Crataeva nurvala Buch.�Ham., Buchanania lanzan Spreng., Aegle marmelos Corr.,
Dalbergia sissoo Roxb. ex DC. and Cedrela toona Roxb. were evaluated for their
antioxidant capacity using multiple in vitro assays. Standardised aqueous alcoholic extracts
of the selected barks were prepared and screened using multiple assays targeting superoxide
radical, peroxidative decomposition of phospholipids, nitric oxide and ABTS radical. These
extracts were also tested for total phenolic content and tannin content which was found to
be highest in C. nurvala i.e. 195 GAE mg/g and 218.3 mg/g CE.  SOD mimetic activity
was found to be highest in Crataeva nurvula, although all barks showed activity more
than 100 units/mg extract. Lipid peroxidation inhibitory potential was found to be highest
in Crataeva nurvala (83.4 % inhibition of MDA formation/10µg extract), which also
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showed comparatively high NO quenching capacity i.e. 45.5% per 10µg extract. The
highest NO quenching potential was found in Aegle marmelos i.e. 47.3% per 10µg extract.
Cedrela toona showed lowest LPO inhibitory and NO quenching capacity i.e. 50.5%
and 30.5% respectively. Buchanania lanzan, a medicinal plant extensively used for
inflammatory disorders and Dalbergia sissoo also showed 72.5% and 69.1% LPO
inhibitory potential/10µg extract. Trolox equivalent antioxidant capacity ranged between
0.24 to 0.39 mM TEAC/mg extract indicating all the barks tested had ABTS+· radical
quenching capacity. On comparison, bark of Crataeva nurvula was found to have highest
antioxidant capacity as evident from screening on multiple in vitro assays targeting different
radical species, and a positive correlation between antioxidant activity and phenolic content
was found.

Anti-microbial, antioxidant activity and chemical fingerprint profile of
Zingiber officinale from different ecological zones of India.

Zingiber officinale (Zingiberaceae) is one of the most utilized herbal drugs in traditional
system of medicine. Its therapeutic uses include protection against throat ailments, bronchitis,
dyspepsia, colic and as a stimulant. Samples of rhizomes were collected from different
ecological zones of India to study any variation in their chemical fingerprint profile and
biological activity. Aqueous alcoholic extracts of Z.officinale representing  9 locations
across the country were analysed using TLC and HPLC. Camphene and Geraniol, two
important constituents of the drug were found to be maximum i.e 98% & 40% respectively
in the sample from Madurai representing southern region. All the samples showed strong
antioxidant potential on screen for SOD mimetic activity, LPO inhibitory potential & ABTS
(2,2 Azino-bis(3-ethylebenythiozoline-6-sulphonic acid) radical scavenging assay. Madurai
sample was again found to have highest superoxide scavenging capacity. Antimicrobial
activity of these extracts was tested against seven gram +ve and gram �ve test bacteria. All
the extracts showed strong to moderate antimicrobial activities against B.cereus, B. subtilis,
S.typhi, S.flexneri, S.sonnei, S.auerus, P.aeruginosa and E.coli. The MIC values of
B.cereus and P.aeruginosa ranged from 0.01 mg/ml to 10 mg/ml indicating strong activity
against these bacteria, which was again highest in Madurai sample. The results obtained
here using semi automated microassays and modern biological tools confirm that Z.officinale
obtained from the southern region of India has higher antioxidant, antimicrobial activities
and bioactive constituents. The information can be useful while procuring the raw material
for prepartion of therapeutic formulations.

6-Gingerol promotes apoptosis in prostate as evident from the loss of
mitochondrial potential, caspases activation and DNA fragmentation

Ginger has been used as a spice in traditional oriental medicine. The rhizome of ginger
contains pungent vanillyl ketones, including 6-gingerol and 6-paradol, which are credited
for its therapeutic/preventive properties. Prostate cancer (PCA) is an attractive target for
chemoprevention because of its ubiquity, treatment-related morbidity, long latency between
premalignant to clinically evident cancers. The modulatory effects of 6-gingerol have been
observed on testosterone-induced alteration of cell growth regulatory genes in mouse prostate
and in LNCaP cells. In vivo studies showed that 6-gingerol treatment leads to restoration
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of enlarged prostate and levels of serum prostate specific antigen, wild-type and mutant
p53 levels in mouse prostate and LNCaP cells. Also, resulted in upregulation of testosterone-
depleted, pro-apoptotic proteins Bax, Caspase-3 and Caspase-9 expression. This resulted
in down-regulation of anti-apoptotic protein Bcl2 and survivin both in vivo in mouse prostate
and in vitro in LNCaP cells. Flow cytometric analysis revealed dose dependent increase
in the sub-G1 cells upto  20% by 50mM and 50% by 75mM of 6-gingerol in LNCaP cells
at 48h. administration. Further studies  revealed that 6-gingerol induced cell death of LNCaP
cells was a result of apoptosis, as indicated by depolarization of mitochondrial membrane
potential and the appearance of DNA laddering pattern in agarose gel electrophoresis. It
was concluded that 6-gingerol can modulate cell-growth regulatory genes expression, which
play vital role in progression of the PCA. Thus, 6-gingerol can act as an effective
chemopreventive and therapeutic agent for prostate cancer.

A B C

6-gingerol induces apoptosis in prostate cancer line LNCaP as assessed by fluorescence microscopy.(A)
No treatment (B) LNCaP Cells after low dose treatment with 6-gingerol () LNCaP Cells after high dose
treatment with 6-gingerol.

Chemopreventive effects of lupeol and mango pulp extract in prostate
cancer

Prostate cancer is one of the most invasive malignancy and second leading cause of
cancer related deaths in United States. Long latency period makes prostate cancer an
ideal disease for chemoprevention. Lupeol, a triterpene, present in mango and other fruits
have been shown recently to possess chemopreventive properties. In vivo studies in mouse
prostate and in vitro in human lymph node carcinoma of prostate cell line LNCaP were
conducted to understand the apoptogenic potential of Lupeol and mango pulp extract
(MPE). Subcutaneous injections of testosterone (5 mg/kg body weight) were given to
Swiss albino mice for 14 consecutive days. In the experimental groups lupeol/MPE was
given 1 hr prior to testosterone administration. Results showed that lupeol/MPE treatment
prevents the enlargement of prostate and decreases levels of serum prostate specific antigen
induced by testosterone as evident from an increase in apoptotic cell population in
hypodiploid region of prostate cells as was recorded in lupeol and MPE supplemented
groups of animals. Loss of mitochondrial transmembrane potential and DNA fragmentation
was also recorded along with induction of apoptosis. In prostate of testosterone treated
animals, upregulation of antiapoptotic protein Bcl-2 and downregulation of proapoptotic
Bax and Caspase 3 were observed. These alterations were restored by lupeol/MPE,
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indicating their apoptogenic potential. Under in vitro conditions, lupeol induced apoptosis
in LNCaP cells can be summarized as early increase of ROS, followed by induction of
mitochondrial pathway leading to death of cells. The  observations demonstrated that
lupeol/MPE were effective in combating benign hyperplasia of prostate and induction of
apoptosis of LNCaP by modulating cell-growth regulators. Mango and its constituents
therefore, deserve to be credited as  potential chemopreventive/chemotherapeutic agents
against prostate cancer.

Decline in antioxidant capacity of Indian herbal teas during storage and
its relation to phenolic content

The changes in the stability of antioxidant capacity with time and its relation to the
phenolic content were evaluated in eight Indian herbal teas. These herbal teas are claimed
to have multiple bioactivities from antistress to antihypertensive and memory enhancer.
Antioxidant capacity was determined over a period of 15 months from the date of their
procurement using assays for SOD mimetic activity, LPO inhibitory capacity and total thiol
content, which decreased positively with time. The SOD mimetic activity values in control
samples (at the time of procurement) were seen to be in the range of 54.63�93.64 units/
min/mg of extract which after 15 months of storage decreased upto 7.4-folds in some
samples. LPO inhibitory capacity was observed upto 96.75% in herbal tea E at the time of
procurement which dropped to 63.85% inhibition of MDA formation/5ml of extract after
15 months. In case of total thiol, the values were seen in the range of 0.55�1.71mg/g and
after 15 months it was from 0.12 to 0.21mg/g. In all these cases high antioxidant activity
was seen in the samples with higher phenolic content which also showed comparatively
less decline in antioxidant capacity after considerable storage time. The results have
significance, as most of  the herbal teas  available  in  the  local  markets in India do not
carry any information regarding the period of use without decline in its beneficial effects.

Toxicity studies of herbal preparations

Herbal extracts were evaluated for their acute toxicity.  Sighting study followed by
main study as per OECD guidelines was performed.  The test substances did not produce
any toxicological symptoms and mortality at the limit test dose level of 2000 mg/kg body
weight. Therefore, the acute oral medial lethal dose LD50  of substances in female rats
was evaluated to be more than 2000 mg/kg body weight.
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Project : Discovery, development and commercialization of new
bioactive and traditional preparations

A total of 3868 herbal preparations/extracts were screened in vitro for their activity
on dopamine-D2, cholinergic, muscarinic, serotonin-2A and benzodaizepine receptors to
assess their psychoactive potential.  Based on the in vitro screening of extracts on different
receptor targets, 182 extracts were found active � (Dopamine �D2 receptors- 50,
Cholinergic-muscarinic receptors � 49, serotonin-2A receptors �35, benzodiazepine
receptors � 48). The extracts/samples found active on in vitro dopamine-D2 receptors
have been recommended  for in vitro screening on mouse model of Parkinson�s disease to
IICB, Kolkata.  Extracts found active on cholinergic, muscarinic, serotonin � 2A and
benzodiazepine receptors have been recommended to CDRI, Lucknow to assess their
anti-dementia, anti-depressant and anti- anxiety activity respectively on animal models.

Anti-psychotic activity of extracts was also assessed on rat model.  A total of 48
samples were screened out of which 5 were found active.  These samples are in different
stages of drug discovery.

In another set of study, 78 coded extracts from plants, Ayurvedic, Unani and Siddha
sources were subjected to secondary screening for identification of strong antioxidants.
5 Unani extracts and 17 Siddha extracts have been selected for further studies.  Six lead
molecules found to have neuroactivity in repeat experiments were tested for antioxidant
capacity and 2 were reported to be strong antioxidants after testing on multiple screens.
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Dr. C.M. Gupta, Director, CDRI and Prof. Y.K. Gupta, Director, ITRC during the inauguration of the
TKDL facility at ITRC - June, 2005

Project  : Comprehensive traditional knowledge, digital
documentation & library

Conventional wisdom and experience  is the essence of traditional knowledge. Since
India has a rich knowledge base of traditional system of medicine and the vast biodiversity
has been conducive in providing cures to ailments including poisonings, the existing
information on medicinal plants is stored in ancient literature and among local people in the
form of traditions and local folklore preserved for many many years.  Collection and collation
of these information systematically must be preserved in an electronic format for emergent
retrieval so as to make it easily accessible to users and also to mitigate the risk of bio-
piracy by patenting the interest of the knowledge holders.

ITRC is participating in this programme of value addition and will provide toxicological
information and antidote potential of medicinal plants used in Ayurveda. A Digital Library
has been created here replete with 8 computers and 131 referral books.

Out of the 1400 plants used in Ayurveda, information on toxicology parameters, active
constituents, and antidote potential of 700 plants has been compiled and is being validated.
Digital documentation of this information is being carried out on the software provided by
the nodal lab, whereas information of 340 plants has already been added to the database.
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IICB-D6 IICT-TA-45 

IICT-TA-57 IICT-TA-62 

IICT-TA67 IICT-TA78 

IICT-TA52 IICT-TA55 

IICT-TA71 IICT-TA83 

 

Project: Asthmatic and allergic disorder mitigation mission

Prediction of acute oral toxicity (LD
50

) in rodent from IC
50 

by performing
in vitro BALB/c 3T3 Neutral red Uptake (NRU) cytotoxicity test

Based on the 3T3 NRU regression model, log (LD
50

)  = 0.506 X log (IC
50

) + 0.475,
we predicted acute oral toxicity  of 12 new drugs  provided by Indian Institute of Chemical
Biology, Kolkata and Indian Institute Chemical Technology, Hyderabad was predicted.
This model of toxicity testing helps in reducing usage of animals for generation of initial
toxic indications. Some of the coded samples tested using this in vitro method are listed
below :

Role of STAT3 in murine airways in response to IL-6, TNF-a and IL-13

The gene STAT3 is a transcription factor activated by a wide range of cytokines and
may play a role in lung development and asthma pathogenesis. Recently STAT3 has been
implicated in inflammatory and allergic airways asthma pathogenesis. This study was
conducted to examine the role of  STAT3 in murine airways in response to IL-6, TNF-,
IL-13, which play a major role during asthma pathogenesis.  Airway STAT3 activation and
over-expression in mouse asthma models which was significantly correlated with airway
inflammation, suggesting that STAT3 may play an important role in airway inflammation
and asthma treatment. Heightened expression of IL-6, IL-13 and eotaxin  was demonstrated
in the trachea and lung of induced mouse model of asthma.  Also  intra nasal delivery of
STAT3 siRNA could inhibit STAT3 gene expression and further exhibits global effect on
inflammation-associated cytokines. Silencing of STAT3 gene in 3T3 cells suppressed the
IL-6 mediated expression of TNF-a mRNA significantly. Collectively, these results
demonstrate that transfection of STAT3 siRNA  can regulate the expression of inflammation
associated cytokines and may be of use in therapy.
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Project: Animal models and animal substitute technologies

In vitro receptor binding screen for efficacy and toxicity of candidate
psychoactive drugs and environmental chemicals

Dopamine DA-D2 receptor binding in SHY-SY-5Y human neuroblastoma cell line
was used as a model for the assessment of neurotoxicity of environmental chemicals. Studies
with non-cytotoxic doses of cypermethrin (10-6M), a pyrethroid pesticide  and a known
neurotoxicant, showed time dependent dopamine mediated changes comparable to that
observed in brain. These changes were also found to be temperature and protein dependent.
The results are indicative that the receptors for DA-D2 are expressed and physiologically
functional in human neuroblastoma cell line, SHY-SY-5Y and could be used as an in vitro
model for the assessment of neurotoxicity of environmental chemicals.

Establishment and validation of primary cultures of brain cells as in vitro
model for neurotoxicity assessment

A correlation in the induction of specific expressions of CYP1A1, CYP2B1/2B2 and
CYP2E1 at both transcriptional and translational levels following exposure to known
inducers like methylcholanthrene, phenobarbital and ethanol respectively in both neuronal
and glial cells was reported earlier. In order to establish the suitability of cultured neuronal
and glial cells in vitro, the validation studies were conducted with deltamethrin (DM), a
pyrethroid insecticide, keeping in view the cell specific effects of neurotoxicants. The  studies
were carried out to see the treatment-induced changes in CYP2E1 dependent NDMA-d,
CYP1A1/1A2 dependent EROD activity  and CYP2B1 dependent PROD activity in
cultured rat brain neuronal and glial cells. Non-cytotoxic doses of DM were ascertained
first by MTT and LDH assays under in vitro condition, prior to start of induction studies.
DM demonstrated a dose and time dependent increase in EROD, PROD and NDMA-d
activity in both the cultured cells. Neuronal cells in general, exhibited higher enzymatic
activities than the glial cells. Expression (CYP2E1) studies with DM were also carried out
in cultured neuronal and glial cells using immunocytochemical dual staining technique.  Both
neuronal and glial cells cultured with DMEM medium alone or treated with deltamethrin
grown on PLL coated glass slides, immuno stained with isoform specific CYP or b III
tubulin or GFAP antibodies followed by   secondary antibodies labeled with FITC or
TRITC showed positive staining for CYP2E1. The neuronal cells exhibiting staining with b
III tubulin antibody also expressed CYP2E1 as evidenced by staining with CYP2E1
antibody. Likewise, glial cells exhibiting staining with GFAP antibody also expressed
CYP2E1. The study revealed that treatment with deltamethrin resulted in an increase in the
intensity of FITC fluorescence. These in vitro results  showed consistency  with the in
vivo studies conducted in rat model following  exposure to deltamethrin. The data suggests
the utility of cultured neuronal and glial cells as in vitro tool assess neurotoxicity.
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Immunocytochemical detection of CYP2E in cultured rat brain glial cells. A, B and C represent primary
cultures of glial cells in DMEM. D, E and F represent cultures of glial cells in DMEM+deltamethrin. A
and D show cells in culture that are positive for GFAP antibody (red-TRITC),  a glial marker. B and E
show immunoreactivity in the same glial cells with CYP2E antibody (green-FITC). C and F represent an
overlay of the two images of control and deltamethrin treated cells respectively demonstrating that the
intensity of fluorescence for CYP2E is more in treated cells as compared to the control. Original
magnification x 400, scale 20m m.

Immunocytochemical detection of CYP2E in cultured rat brain neuronal cells.  A, B  and C  represent
primary cultures of neuronal cells in DMEM.   D, E and F represent cultures of neuronal cells in
DMEM+deltamethrin. A and D show cells in culture that are positive for b-III tubulin (red TRITC), a
neuronal marker.  B and E show immunoreactivity in the same neuronal cells with CYP2E antibody
(green-FITC).  C and F represent an overlay of the two images of control and deltamethrin treated cells
as compared to the control.   Original magnification x  400, scale 20mm.
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Establishment and validation of in vitro model system for cytoxocity
assessment.

In continuation to earlier studies, validation of L929, a mouse fibroblast cell line was
carried out with the leachates of plastic and polymeric finished products following the
recommendations of ISO 10993-Part-5 and USP-23 guidelines.  The same has also been
used to assess the safety of various ready to use plastic products for industries.

 Another USP recognized and validated in vitro test system for bacterial endotoxin
detection has been utilized to detect endotoxin of various industrial products.

DNA damage by cypermethrin in Drosophila melanogaster: A mechanistic
approach

Cypermethrin,  a widely used type II pyrethroid pesticide  has been shown to induce
genotoxicity in target as well as non-target species. However, its molecular mechanism is
yet to be properly elucidated. The study was undertaken to examine the mechanism of
DNA damage by cypermethrin using different DNA repair deficient strains of D.
melanogaster viz. mus101D1 (post replication repair), rad201 (cell cycle control), mei-
9a mei-41D1 (the incision step in nucleotide excision repair, cell-cycle checkpoint) with
respect to the wild type strain Oregon R+. Third instar larvae (74 ± 2 h) of D. melanogaster
were exposed to 0.002-0.2 ppm cypermethrin mixed standard Drosophila food for 48h.
Brain ganglia from control and treated larvae were dissected out, single-cell suspensions
were prepared and Comet assay was performed. A concentration dependent increase in
the DNA damage was observed in the wild type as well as mutant strains of D.
melanogaster as evident by the Olive tail moment (OTM). The exposed larvae of mei-9a

mei-41D1 strain showed a significant DNA damage at the lowest dietary concentration of
the chemical. At this concentration, no significant DNA damage was evident in the wild
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type suggesting that cypermethrin induces single strand breaks probably by adding bulky
group to DNA which does not get repaired by nucleotide excision repair pathway (NER)
in mei-9a mei-41D1. The DNA damage induced in mus101D1 is comparable to that observed
in the wild type indicating that post replication repair does not have any significant effect on
cypermethrin mediated genotoxicity. Interestingly, DNA damage observed in rad201
(radiation sensitive strain) suggests that cypermethrin may be producing DNA double strand
breaks. Further studies are in progress to elucidate the mechanism of cypermethrin induced
DNA damage.

Thiamine ameliorates lead induced genotoxicity in vivo

Lead has long been a concern for both environmental and human health. It is a potential
carcinogen and adversely affects the central nervous system, cardiovascular system and
kidneys. The genotoxicity of lead salts is attributed to its interference with DNA repair and
also clastogenicity. Various chelating agents e.g. thiamine, calcium salt of EDTA etc, have
been used to reduce the body burden of lead and may thereby reduce its long term toxicity.
The study was undertaken to examine genotoxicity of lead as well as its amelioration by
thiamine (Vitamin B1). Lead nitrate induced genotoxicity in blood and bone marrow cells
of mice and the prophylactic as well as therapeutic effect of thiamine (Vitamin B1) was
investigated using alkaline Comet assay. Male Swiss albino mice were administered lead
nitrate intraperitoneally (i.p.) alone (3.25-15mg/kg body weight) for 24 hours, and a pre-
or post- treatment with thiamine hydrochloride (25mg/kg body weight, i.p.) for 24 hours
each. Comet assay was performed on the blood lymphocytes and bone marrow cells. The
results revealed a dose dependent increase in the DNA damage in both cell types at all
doses of lead nitrate tested when compared to the untreated controls. This was evident by
a statistically significant (p< 0.01) increase in the comet parameters (OTM, arbitrary units:
tail DNA (%) and tail length (µm)). Thiamine treatment significantly (p<0.05) decreased
lead induced DNA damage in both cell types, however, the reduction in bone marrow was
more significant as compared to blood lymphocytes. The data demonstrates that pre-
treatments with thiamine significantly ameliorates lead nitrate induced genotoxicity compared
to post-treatment. The study assumes significance in view of implementing the human health
management system in lead based industries.

Stress genes as bio-indicator against exposure to environmental chemicals

Environmental chemicals such as pesticides have been reported to elicit oxidative
stress and stress gene expression in the exposed organism. Role of primary protective
responses against various stresses suggesting a possible correlation among them warrants
investigation. This hypothesis was tested with dichlorvos and chlorpyrifos (organophosphate
insecticides), using Drosophila melanogaster as a model and quercetin (200 µM), diethyl
dithiocarbamate (1 mM) and 3�Amino-1, 2, 4-triazole (1.5 mM) as selective inhibitors of
hsp70, superoxide dismutase (SOD) and catalase (CAT) respectively. The test chemicals
of 0.015 to 150 ppb with or without inhibitors mixed in food were fed to the third instar
larvae of transgenic D. melanogaster to observe induction for hsp70 (hsp70-lacZ) for 2-
48 hrs. Expression of hsp70, activities of acetylcholinesterase (AchE) for organophosphate
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induced neurotoxicity, SOD, CAT, malondialdehyde (MDA for lipid peroxidation; LPO),
protein carbonyl (PC) content and glutathione content were performed as end points.

A time dependent induction of both hsp70 and antioxidant enzymes as compared to
the control was observed in the exposed organism. A comparison of Hsp70 expression
with SOD, CAT activities, LPO product and PC and glutathione contents under similar
experimental conditions revealed that induction of hsp70 precedes the oxidative stress
markers in the exposed organism. Concomitant with a significant inhibition of AchE activity,
significant induction of hsp70 was observed following chemicals exposure. An inhibition of
Hsp70 expression was concurrent with a significant increase in the activities of antioxidant
enzymes and a decreased LPO as compared to control with a decrease in exposure time.
Inhibition of antioxidant enzymes resulted in a significant induction of hsp70 and LPO.

The study suggests that dichlorvos is more hazardous as compared to chlorpyrifos
and  hsp70 and anti-oxidant enzymes work together for cellular defense against xenobiotic
hazard in D. melanogaster. Also, free radicals generated following organophosphates
exposure may contribute to the induction of hsp70 in Drosophila.

Assessment of estrogenic potential of chemicals of dietary sources (Plant
origin) using in vitro models

In recent years, it has been reported that a number of chemicals possess properties
that can mimic the endogenous activity of estrogen thereby causing reproductive health
hazard. In continuation to our earlier studies, estrogenic potential of dietary sources especially
of plant origin (bengal gram, soybean, cabbage and rajma) was evaluated using MCF-7
cell line. The study using E-assay suggests that soybean has the maximum and rajma the
least estrogenic potential.

Further, the possibility of using different cell lines was explored (L929, 3T3 and A431)
along with MCF-7 cell line to ascertain if the same can be used for detecting estrogenic
potential of the chemicals using 17-b-estradiol as a marker of estrogenic surge. Preliminary
observations suggests that only L929 cell line showing a doubling time close to MCF-7
cells has the potential to be used for the detection of estrogenic potential of chemicals.

Aquatic test model for ecotoxicological studies

Studies were conducted to assess the adverse effects of environmental chemicals
during embryonic development of 3-day old trochophore larva till hatching stage following
exposure to copper. Further, development of embryos after copper exposure, normally or
abnormally, was regarded as survivors. The EC

50
 values, confidence limits (95%), and

percentage mortality at different concentrations of copper and  mercury during 24 to 36
hours were determined. The developing embryos were adversely affected with the increase
in metal concentration.
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Effects of mercury and copper at various stages of embryonic development of a
freshwater cladoceran, Daphnia magna were also studied. Embryos were incubated at
20 oC with or without metal. The development time was recorded for every hatched young
animal. In addition, gross morphological abnormalities in the formation carapace, first and
second antennae, eye, digestive caecum, heart, intestine, brood chamber, shell spine and
pigmentation in the body of hatched animals were observed in mercury and copper treated
embryos. No obvious morphological abnormalities were observed in eyes, digestive caecum,
heart, intestine and brood chamber. The developed time of hatched embryos was within
two days in control and 2-3days in mercury and copper treated conditions,  respectively.

Validation of Indian earthworms for acute toxicity testing

Earthworm Eisenia foetida is approved by regulatory agencies. However, suitability
studies are needed to validate Indian strains of earthworms for acute toxicity testing of
environmental pollutants in order to assess the sensitivity of the animals towards
ecotoxicological risk assessment in Indian conditions. Acute toxicity in earthworm was
conducted as per OECD guidelines using Indian earthworm, Metaphire posthuma and in
E. foetida using carbofuran (1.0-32.0ppm) as a test chemical.   LC

50
 at 72 hr. was found

to be 1.5 ppm for M. posthuma and the same for E. foetida as 9.9 ppm respectively.
Mrophological changes like midsegmental swellings and bleeding sores were also observed.
The study suggests that M. posthuma is more sensitive than E. foetida.

Validation of Allium sativum for genotoxicity testing

Studies were conducted to validate Allium sativum as a sensitive model for
genotoxicity.  Clean healthy garlic cloves were exposed to 2.0-32.0 ppm cypermethrin for
5 days. EC

50
 was determined at 8.0 ppm  in A. sativum and 10.0 ppm in Allium cepa

respectively.  This observation indicates the better sensitivity of A. sativum as compared
to A. cepa. For genotoxicity studies, roots of garlic cloves were exposed to the above
concentrations for 24 h. Root meristem cells were examined for chromosomal and mitotic
aberrations. Cypermethrin was found to induce a significant frequency of aberrations in A.
sativum even at  its lowest concentration.  All other concentrations of the test chemical
induced  higher frequency of chromosomal and mitotic aberrations in A. sativum as
compared to A. cepa.  The  study suggests  that A.  sativum is more sensitive as compared
to A. cepa and more suitable for genotoxicological risk assessment.

A similar study to validate the above was carried out using carbofuran as a test chemical.
The study reaffirms the utility of using A. sativum for assessment of genotoxicity of
environmental chemicals.
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Project: Exploration, assessment and management of ground
water in hard rock areas

Development of techniques and methodologies for exploitation, assess-
ment and management of groundwater in  the hard rock area

Studies were conducted  to understand the soil-water interaction in the alluvium geo-
environment so as to develop geo-chemical mass transport model by assessing  the
anthropogenic pollution in the region and associated health risk due to groundwater
contamination.

The study area of Unnao district of Uttar Pradesh lies in the northern Indo-Gangetic
alluvial plains. In this region groundwater is used for domestic, agricultural and industrial
purposes.  The compositional variations and anthropogenic influence in the region have
been considered as  important problem.

The soil, surface and groundwater (post-monsoon) data set of the study region was
analyzed.

Chemometric analysis of groundwater quality data of alluvial aquifer of Gangetic
plain, north India

Water quality data set from the alluvial region in the Gangetic plain of northern India is
influenced by high fluoride levels in soil and groundwater.  It has been analysed by

Study area and sampling sites in alluvial watershed (Unnao district, UP)
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chemometric technique to investigate the compositional differences between surface and
groundwater samples, spatial variations in groundwater composition and influence of natural
and anthropogenic factors. The groundwater in this region is mainly of Na/K-bicarbonate
type. A visible differentiation between the water samples pertaining to two watersheds
(Khar and Loni) was obtained. Six discriminating variables between surface and groundwater
and also between different types of samples (dug well, hand pump and surface water)
could be identified. Distinct grouping of the surface and groundwater samples was achieved
using the PLS technique. Also, the groundwater sources have been found to be  contaminated
with various industrial contaminants in the region.

Persistent organochlorine pesticide residues in alluvial ground water aquifers of
Gangetic plains, India

Samples of groundwater (42 from dug wells and 54 from bore wells) were collected
and analysed for aldrin, dieldrin, endrin, HCB, HCH isomers, DDT isomers/metabolites,
endosulfan isomers (a and b), endosulfan sulfate, heptachlor and its metabolites,
a-chlordane, g-chlordane and methoxychlor. The aldrin residues were higher than dieldrin
and  residue of endrin ranged from BDL to 1355.2 ngL-1. Mean concentration of HCB
was higher in borewell water as compared to the dugwells. Among the chlordane isomers,
g-chlordane dominated over the a-chlordane both in terms of frequency of detection and
residue levels. a-endosulfan predominated among the isomers/metabolites of endosulfan
(a-endosulfan, b-endosulfan and endosulfan sulfate) in both  the shallow and deeper ground
water aquifers. The residues of  a-endosulfan, b-endosulfan and endosulfan sulfate ranged
between BDL-81.6, BDL-28.4 and BDL-33.7 ngL-1, respectively. Relatively higher residue
levels of  a- and b-endosulfan and absence of endosulfan sulfate suggest for fresh input of
the pesticide, while,  relatively  lower  levels of  endosulfan  isomers and presence of
endosulfan sulfate indicates the earlier use of endosulfan in the studied region. Total heptachlor
residue (sum of heptachlor and heptachlor epoxides) in dugwell and borewell water ranged
between BDL-303.6 and BDL-138.1 ngL-1, respectively. Among the HCH isomers
b- and d-HCH were detected most frequently. pp-DDE was predominant among the
isomers/metabolites of  DDT, followed by op-DDT, both in the dugwells and borewells.
Total OCPs residues were found higher in the dugwell water (285.7 ngL-1) as compared
to the borewell waters (191.2 ngL-1). It was also observed that residues of POP pesticides
viz. aldrin, chlordane, DDT, dieldrin, endrin, heptachlor and HCB, except aldrin and DDT,
are higher in the deeper aquifers (borewells) than shallow aquifers (dugwells).

The present study suggests that the residues of the OCPs, that are banned for last
several years for manufacture/use in the country, are still present in the groundwater in this
region. Their presence along with residues of pesticides still used poses health risk to the
local population using these water sources.
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Persistent Organochlorine Pesticide Residues in Soil and Surface Water of
Northern Indo-Gangetic Alluvial Plains

This study reports the concentration levels and distribution pattern of the organochlorine
pesticide (OCPs) residues in the soil and surface water samples collected from the northern
Indo-Gangetic alluvial plains. Soil and  surface water samples (54) were collected from
the study region in Unnao district covering an area of 2150 km2 and analyzed for aldrin,
dieldrin, endrin, HCB, HCH isomers, DDT isomers/metabolites, endosulfan isomers
(a and b), endosulfan sulfate, heptachlor and its metabolites, a-chlordane, g-chlordane
and methoxychlor. In both the soil and surface water samples b- and d-isomers of HCH
were detected most frequently, whereas, methoxychlor was the least detected pesticide.
The total OCPs level ranged from 0.36-104.50 ng g-1 and 2.63-3.72 µg L-1 in soil and
surface water samples respectively.

Decontamination of water

Low cost adsorbents derived from waste material (coconut shell, coconut fibers)
characterized for their physical and chemical properties were studied for removal of phenols
(phenol, 2,4-dichlorophenol) from water under various set of conditions (pH, temperature,
contact time, etc.). Major sources of phenols include coal based activities, gasoline, plastic,
rubber proofing, pharmaceuticals, steel industries, disinfectant, domestic wastewater,
agricultural run-offs, and chemical spills. The adsorption data were subjected to non-linear
and linear Langmuir modeling to evaluate the monolayer adsorption capacities of the
adsorbents.

The developed low cost adsorbents (shell activated carbons-SAC; acid treated shell
activated carbon-ATSAC) exhibited good adsorption capacities for both the phenols from
water/wastewater.

Assessment of the Gomti River Quality

In an ongoing study, to establish the baseline database for developing river pollution
control strategies, water and sediments quality of the Gomti River were monitored at ten
different locations between Neemsar and Jaunpur. The river meets about half of the total
drinking water demand of Lucknow city.

The river water quality data generated during the period Jan. 2005-March 2006
revealed that river water quality deteriorates after Gaughat, the site for intake of water for
domestic supplies of Lucknow. The spatial variation plots of biochemical oxygen demand
(BOD), chemical oxygen demand (COD) and dissolved oxygen (DO) in river water
indicated that water quality remains deteriorated up to Gangaganj, where two major
tributaries empty into Gomti river. However, the river water quality improves through natural
processes at upstream of Sultanpur. In the river stretch of about 40-50 kms, between
Gaughat and Gangaganj, the river water quality is worst in terms of high biochemical oxygen
demand, and chemical oxygen demand, bacterial  counts (MPN/100ml) and low dissolved
oxygen (DO) as it receives huge untreated wastewater through drains and tributaries.
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Project : Pollution monitoring, mitigation systems and devices

A large population in  developing countries
mostly depends on untreated water from rivers,
lakes and wells for drinking, laundry, recreation
and other domestic purposes. Unsafe water is
responsible for  diarrhoeal diseases and related
mortality,  particularly among  children. The
major source of water supply in northern India,
river Ganga and its tributaries are overburdened
due to rapid urbanization and population
growth. Also, feacal pollution and the
indiscriminate use of antibiotics is responsible
for emergence of  drug resistant bacteria.
Hence, there is an urgent need to identify
pathogens in over stressed water resources to
minimize health risks. The bacterial indicators
of water quality, Escherichia coli and
Enterococci, have pathogenic variants that
cause disease.  There is paucity of data on
environmental E. coli  and Enterococci in
surface waters of urban environment.  Hence,
the present study has focused on determination
of  anti-microbial drug resistance profiles and
virulence  gene signatures of environmental
isolates of E. coli and Enterococci from surface
waters of  river Ganga.

P
ol
lu
tio

n 
m

on
ito

rin
g 

&
 m

itig
at

io
n

P
ol
lu
tio

n 
m

on
ito

rin
g 

&
 m

itig
at

io
n

P
ol
lu
tio

n 
m

on
ito

rin
g 

&
 m

itig
at

io
n

P
ol
lu
tio

n 
m

on
ito

rin
g 

&
 m

itig
at

io
n

P
ol
lu
tio

n 
m

on
ito

rin
g 

&
 m

itig
at

io
n

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

149 bp, 
stx2 

224 bp, 
 hlyA 

m : 100 bp + 1.5 bp Ladder (Bioenzyme) 
M :  50 bp Ladder (MBI Fermentos) 

175 bp, 
ST1 

1    2    M    

324 bp 
 LT1 

M  1     2     3 

364bp, lacZ 

143bp, uidA 
179bp, lamB 

1    2    M    

1    2    M    1  2  3  4  5 m 

 PCR amplification  products of certain 

genes present in E. coli isolates 

Multiplexed 
house keeping 

genes for E. coli  

ETEC 

EHEC 

Occurrence of Enterotoxicogenic E. coli (ETEC) and
Enterohemorrhagic  E. coli (EHEC) isolates in River Ganga

47%

41%

12%

ETEC EHEC Others



27

Industrial Toxicology Research Centre

E.  coli  and Enterococci were isolated from five sites of river Ganga in Kanpur city.
The sites were selected based on human activity including domestic and recreational use.
E. coli  and Enterococci isolates exhibited multiple drug resistance. E. coli  isolates were
sensitive to norfloxacin, ciprofloxacin and gentamicin while Enterococci isolates were
observed to be sensitive to levofloxacin, teicoplanin, norfloxacin and ciprofloxacin.

Polymerase chain reaction based virulence gene fingerprinting of E. coli  isolates
revealed presence of stx1 (shiga like toxin typeI), stx2 (shiga like toxin typeII), eae (intimin),
hlyA (enterohemolysin), chuA (heme transport system), LT1 (heat labile toxin I) and STI
(heat stable toxin I) genes in isolates. The virulence gene profiles indicated presence of
Enterohemorrhagic and Enterotoxicogenic E. coli  in water. The presence of multiple drug
resistant E. coli  and Enterococci in surface waters demands  remedial measures as these
organisms have low infectious doses.
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Project: Industrial waste minimization and clean up

Immobilization of heavy metals in contaminated soil using non-humus
and humus soil and hydroxyapatite

Contamination of soil with heavy metals is a world-wide problem mostly prevalent in
industrial, mining and waste disposal sites. Techniques for  immobilization of heavy metals
at contaminated sites by using chemical additives, such as lime, phosphate fertilizers
(e.g. apatite rocks) and alkaline waste materials are feasible options. The reduction of  the
solubility of heavy metals in contaminated soils can be an inexpensive  in situ remediation
method. Column experiments were conducted to evaluate the ability of non-humus/humus
soil and hydroxyapatite to reduce the solubility of metals. Leachability was taken as an
index for immobilization. A progressive increase in the concentration of metals immobilized
was observed on increasing the concentration of hydroxyapatite from 0.5% to 5%. The
concentrations of metals in the matrix were Pb (92.8%)>Cu (91.2%)>Cr (90.4%)>Cd
(88.2%) > Fe (78.6%) > Ni (75.8%) > Zn (75.2%), Mn (74.8%). Apart from this, a
reasonable amount of the input Mn (20.5%), Zn (18.5%), Ni (17.5%), Fe (6.5%), Cd
(6%), Cr (5.5%), Cu (4.5%), Pb (3%) was leached out in the collected fractions. The
findings  suggest that amendment of  non-humus soil with humus soil and hydroxyapatite
can immobilize and reduce bioavailable metals  more than 90% in soil.

Optimization of decolourisation of distillery effluent in constructed
wetland system after bacterial pre-treatment

The  decolourisation of anaerobically digested coloured effluent (3000 Copt) was
achieved at pilot scale (500 L capacity) upto 60% at pH 7.0±0.2 and temperature 36±1oC
using a consortium of Bacillus sp.

Pilot plant for bacterial decolourisation of distillery effluent

An enhancement of bacterial decolourisation of effluent was observed on treatment of
the bacterial pre-treated distillery effluent in  the constructed surface flow wetland system
(CSFWS).  There was decrease in BOD (~95%), COD (~96%), phenol (~97 %), sulphate
(~93%), phosphate (~35%) and nitrogen (~80%) along with reduction of colour upto
92% within seven days.
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Development of bioreactors and genetic engineering tools for cleanup of
lindane based wastes

In the present study,
characterization of the plasmids and
location of lin genes involved in g-HCH
degradation was carried out. A
bacterium,  Pseudomonas aeruginosa
ITRC-5,  isolated and characterized
earlier, was found to degrade the four
major isomers of the chlorinated
pesticide, hexachlorocyclohexane. In
the bacterium Pseudomonas
aeruginosa (ITRC-5), the genes linA,
linB and linC that encode the first three
enzymes of the pathway for g-
hexachlorocyclohexane-degradation
are distributed on multiple plasmids.
Copies of the gene linA were present
on plasmids pHCH-1 and pHCH-4,
and both linB and linC were present
together on plasmids pHCH-2 and
pHCH-3.

The genes linA, linB and linC have earlier been reported to encode the first three
enzymes of the degradative pathway for gamma-hexachlorocyclohexane in Sphingomonas
paucimobilis UT26 and B90 strains. Southern blot analysis of the genomic DNA of ITRC-
5, after restriction digestion with HindIII, Pst1, BamH1 and Sal1, revealed the presence
of two or more DNA fragments that were cross-reactive with linA, linB or linC probes.
The observations suggest that two copies of each of these genes might be present in ITRC-
5, and is in agreement with earlier studies wherein two copies of linA and linC have been
reported. The genes were lost, when ITRC-5 cells were grown in non-selective LB-medium
suggesting them to be present on plasmids.

Another strain was screened for the degradation of all four HCH isomers. The lin
genes namely linA, linB, linC, linD, and linE were amplified using the genomic DNA as
template from the Sphingomonas sp. The nucleotide sequences obtained from these
amplified products revealed 95-98 % similarity to the reported lin genes. The amplification
of 16S rRNA gene from this isolated strain resulted in its identification as a Sphingomonas
sp. The 1403-bp nucleotide has  been deposited in the NCBI-Gen Bank and bears the
accession no. DQ231244.

(A) Southern blot analysis of ITRC-5 genomic DNA
using gene linA as probe, and (B) cloning of 1.3 kb
Bam H1 fragment in E.coli DH5a using the vector pUC
19
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Project: Physico-mechanical and electrical & electronic standards

This project was initiated to upgrade SI Base Units and National Standards of
Measurements and Apex Calibration Facilities as well as creation of high quality network
of testing and calibration laboratories and preparation and dissemination of certified reference
materials. During the period, 58 instruments/devices were calibrated for the NABL
accredited laboratories of ITRC and 12 equipments were calibrated for the outside parties.
In addition, new Reference Standards have been acquired, installed and used for calibration
of AC/DC voltage and current, resistance, temperature, revolution per minute, pressure,
weights & wavelengths of spectrophotometers.

Research Council meeting in progress. Seated (L-R) Prof. M.S. Valiathan, Dr. C.M. Gupta, Dr. D.K.
Saxena and Dr.  H.N. Saiyed
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R & D  Programmes

Prevention of neurodegeneration in experimental animal model of
Parkinson�s and dementia diseases using cultured neuronal and non-
neuronal cells

It was demonstrated earlier that glial cell line-derived neurotrophic factor (GDNF)
has ability to increase the cell viability of the remaining host dopaminergic neurons in
substantia nigra region in animal model of Parkinson�s disease (PD), which shortened the
functional restoration of transplanted cells for a short period of time. In order to increase
the functional viability of transplanted cells for a longer period, the idea of giving continuous
neurotropic support using paraneural tissues was visualized for restorative medical studies.
With this idea, studies were conducted to validate the role of Zuckerkandl�s organ (ZK)
cells co-transplantation with fetal VMC on long-term functional restoration and viability of
transplanted VMC in 6-OHDA lesioned rat model of PD,  as  ZK organ, (an extra adrenal
paraganglionic tissue) lies near the bifurcation of abdominal aorta and has ability to
endogenously secrete GDNF and catecholamines including dopamine and norepinephrine.
Four weeks post transplantation, functional restoration was assessed using neurobehavioral
and immunohistochemical parameters. A significant restoration in d-amphetamine induced
rotations and spontaneous locomotor activity in rats co-transplanted with VMC and ZK
cells was observed as compared to VMC alone transplanted rats. The functional viability
of transplanted VMC was confirmed by tyrosine hydroxylase (TH) expression in the striatum
and a significant restoration in TH�IR fibers density in co-transplanted animals compared
to VMC transplanted animals.

Effect of prenatal exposure to deltamethrin on the ontogeny of xenobiotic
metabolizing cytochrome P450s in the brain and liver of offsprings

Prenatal exposure to low doses (0.25 or 0.5 or 1.0 mg/kg, p.o.) of deltamethrin, a
type II pyrethroid insecticide, to pregnant dams from gestation day 5 to 21 (GD5-21)
produced dose dependent alterations in the ontogeny of xenobiotic metabolizing cytochrome
P450 (CYP) isoforms in brain and liver of the offsprings. RT-PCR analysis revealed dose-
dependent increase in the mRNA expression of cerebral and hepatic CYP1A1, 1A2,
2B1, 2B2 and 2E1 isoenzymes in the offsprings exposed prenatally to deltamethrin. Similar
increase in the activity of the marker enzymes of these CYP isoforms have indicated that
placental transfer of the pyrethroid, a mixed type of CYP inducer, even at these low doses
may be sufficient to induce the CYPs in brain and liver of the offsprings. Our data have
further revealed persistence in the increase in expression of xenobiotics metabolizing CYPs
upto adulthood in brain and liver of the exposed offsprings suggesting the potential of
deltamethrin to imprint the expression of CYPs in brain and liver of the offsprings following
its in utero exposure. Furthermore, though the levels of CYPs were several folds lower in
brain, almost equal magnitude of induction in cerebral and hepatic CYPs have further
suggested that brain CYPs are responsive to the induction by environmental chemicals.
The present data indicating alterations in the expression of xenobiotic metabolizing CYPs
during development following prenatal exposure to deltamethrin may be of significance as
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these CYP enzymes are not only involved in the expression of neurobehavioural toxicity of
deltamethrin, but have a role in regulating the levels of ligands that modulate growth,
differentiation and neuroendocrine functions.

Effect of immobilization stress on neurobehavioral toxicity of
deltamethrin

Effect of simultaneous exposure to deltamethrin (3 mg/kg/day, p.o.) and
immmobilization stress (rats placed in rat restrainer for 1 hour/day) for 10 days on certain
behavioral parameters in rats was studied. No significant change was observed in locomotor
activity (distance travelled, resting time, stereotypic time, ambulatory time, number of
stereotypic movements) in rats exposed to deltamethrin or those subjected to immobilization
stress compared to controls. No significant change in the time of fall from the rotating rod,
tested for motor coordination using Rotomax and learning acquisition tested using shuttle
box was observed in these rats in comparison to controls. Also, no significant change in
any of these parameters was observed in rats co-exposed to deltamethrin and immobilization
stress as compared to control, deltamethrin treated and stress group of rats.

In continuation to this, effect of simultaneous exposure to deltamethrin (3 mg/kg/day,
p.o.) and immmobilization stress was studied on neurotransmitter receptors to understand
the role of immobilization stress on the neurotoxicity of deltamethrin. Rats subjected to
immobolization stress or those exposed to deltamethrin alone for 10 days did not exhibit
significant change in the binding of 3H-Spiperone to striatal membrane, known to label
dopamine (DA)-D2 receptors as compared to controls. Interestingly, simultaneous exposure
to deltamethrin and immobilization stress significantly decreased the binding of striatal DA-
D2 receptors (40%) as compared to controls. A significant decrease in the binding of 3H-
Fluinitrazepam to frontocortical membranes, known to label benzodiazepine receptors
was observed in rats subjected to immobilization stress (18%) or those simultaneously
exposed to deltamethrin and immobilization stress (20%) as compared to controls. Binding
of 3H-Quinuclidinyl benzilate (QNB) to frontocortical membranes, known to label
cholinergic-muscarinic receptors was significantly decreased in rats subjected to
immobilization stress (45%) while no such effect was observed in rats treated with
deltamethrin alone. Simultaneous exposure to immobilization stress and deltamethrin in
rats also did not cause significant change in the binding of cholinergic-muscarinic receptors
as compared to controls however, the binding remained increased as compared to rats
treated with deltamethrin alone.

Simultaneous exposure to deltamethrin and immobilization stress in rats had no significant
effect on behavioral parameters.  However, changes in dopamine and benzodiazepine
receptors suggest that stress is an important contributor to enhance the neurotoxicity of
deltamethrin.

In Vitro Models of Cerebral Stroke: Tool for Evaluation of Neuroprotective
Potential of Herbal Drugs

Acute ischemic stroke is the third largest cause of mortality and the  cause of long-
lasting disability in adults, leading to 1.2% of total deaths in India. The treatment is not
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experimentally conclusive  and largely  trial and experienced  based because of poorly
understood complex pathophysiological phenomenon. Experiments have been initiated to
develop the rapid and reliable in vitro pharmacological model systems for  assessing
cerebral ischemic strokes using PC-12 cells, a rat pheochromocytoma cell line, and primary
cultures of rat brain neuronal and glial cells.  PC-12 cells (1x104 cells/well) were seeded in
poly-L-lysine pre-coated 96 well plates and allowed to adhere to the bottom under 5%
CO

2
- 95% air at 370C for 24 h. Then the cells were exposed to ischemic insult {(Oxygen-

glucose deprivation, (OGD)} for a period of 1-8 hr in a medium having no glucose, followed
by re-oxygenation period of 6-96 hr in complete medium having glucose concentrations
between 0-11mg/ml. Cells were assessed for cell viability using trypan blue dye exclusion
and tetrazolium bromide salt MTT assays. Parallel sets of cells  were also run in  identical
conditions in normoxia and served as control. A continuous decrease in cell viability (16-
96%) was observed with increase in OGD insult i.e., 1-8 hr respectively, when compared
to  normoxia control. In general, reoxygenation period of 24hr was found to restore the
maximum cell viability for batches exposed to OGD insult for different time periods  within
the available concentrations of glucose used in the study. However, best restoration was
observed in the cells which were allowed to re-oxygenate in culture medium supplemented
with 4-6mg/ml glucose. The data indicates that PC-12 cells can surrogate as an in vitro
model of cerebral ischemic stroke, if provided an OGD insult for 6hr and reoxygenation of
24 hr in medium containing 4-6mg/ml glucose.

Effect of cadmium exposure on blastogenesis and  apoptosis-study on
murine lymphocytes

Studies were conducted  to  evaluate  the  immunotoxicity by cadmium and  to ascertain
the relationship of apoptosis and  immune function in murine lymphocytes.  The effect  of
Cd on blastogenesis i.e. proliferative response to mitogens at various  time intervals was
studied. Thymocytes were  stimulated  with plant lactins-concanabalin A (Con A)  while
splenocytes with Con A and Plant lectin-Lipopolysaccharites(LPS) for proliferation.The
proliferation capacity was estimated by [3H ] thymidine incorporation into cellular DNA.

It was observed that  mitogen  stimulated  proliferation  occurred at  least  24 hr later,
while apoptosis both in thymocytes and  splenocytes  occurred  much earlier. Apoptotic
cell  death  by  cadmium  seems to delay the proliferative response to mitogens.

Evaluation of in vitro effect of antibiotics on isolated intestinal bacteria
and IEC-6 cell line.

Gastrointestinal (GI) cell lining is the prime target site of interaction for any chemical
following oral administration. Different groups of antibiotics used for curing various diseases
caused by microorganisms exert specific effects on gut bacteria. The large number of
bacteria and gut microflora found in intestinal habitat is known to play a significant role in
the host cell homeostasis. A breakdown in the relationship between intestinal epithelial
cells and bacteria results in manifestation of GI-disorders. Simultaneously, antibiotics may
also cause cellular toxicity to the functional intestinal epithelial cells leading to GI-disorders/
toxicity. Since specific cell lines are considered to be suitable for toxicity screening and

R
 &

 D
  P

ro
g
ra

m
m

e
s

R
 &

 D
  P

ro
g
ra

m
m

e
s

R
 &

 D
  P

ro
g
ra

m
m

e
s

R
 &

 D
  P

ro
g
ra

m
m

e
s

R
 &

 D
  P

ro
g
ra

m
m

e
s



Annual Report 2005-06

34

testing of chemicals, the present study was designed to evaluate and compare the in vitro
toxicity of antibiotics on rat intestinal epithelial cells, isolated intestinal bacteria and IEC-6
cell line.

In vitro interaction of Ampicillin (0.5�2.0 mg/ml), Amphotericin-B (25-200 mg/ml)
and Ciprofloxacin (50-500 ng/ml) with four isolated intestinal resident bacteria viz.
Escherichia coli, Pseudomonas sp. (gram �ve); Lactobacillus sp. and Staphylococcus
sp. (gram +ve) were studied. In vitro exposure to Ciprofloxacin showed significant dose-
dependent inhibition throughout the growth phase in both gram �ve and gram +ve bacteria.
The inhibition was more prominent (60-65%) in E.coli and Pseudomonas sp. Growth
phase studies of gram �ve bacteria with Amphotericin-B revealed  a 15-20% inhibition at
late log phase with 50 mg/ml concentration. A dose-dependent decline in dehydrogenase
(DHA) and esterase (EA) activity tests (ranging from 15-60%) was observed in both
gram (-ve) and gram  (+ve) bacteria. The antibiotic effects were in the order of
Amphotericin-B< Ampicillin< Ciprofloxacin. Lower doses of Amphotericin-B did not show
significant alterations in DHA and EA. These findings suggest a dose-dependent inhibition
of the respiratory and energy producing processes, and general heterotrophic activity of
bacterial cells, which were similar to that of rat intestinal epithelial cells as observed earlier.

In order to evaluate and validate the cellular toxicity of antibiotics in rat intestinal
epithelial cells, intestinal loops were filled with different concentrations of three antibiotics
and incubated for 30 min. in situ. Results revealed significant decrease in epithelial cell
membrane alkaline phosphatase (37%) and Ca2+-Mg2+ -ATPase (21%) at highest tested
concentration of Ampicillin. Whereas, a concentration-dependent decrease (up to 50%)
was observed in two enzyme activities with Ciprofloxacin and Amphotericin-B with an
exception of Ca2+-Mg2+ -ATPase showing dose-dependent increase in case of Ciprofloxacin.
Significant dose-dependent decline (ranging from 17-68%) in membrane structural
constituents viz. hexose, sialic acid and cholesterol contents were also evident. Similar
findings were observed earlier with intestinal bacteria.

To evaluate the effect of antibiotics in rat intestinal epithelial cell line (IEC-6), cultures
were incubated without or with the different concentrations of three antibiotics at 370 C for
24h. Findings similar to the in situ studies on rat intestinal epithelial cells were evident.
Overall findings suggest that isolated intestinal bacteria and IEC-6 cell line can be used for
preliminary in vitro screening of GI-cellular toxicity caused by antibiotics.

Studies on use of indigenous minerals/natural products for the removal
of heavy metals from drinking water

A study was conducted for removal of hexavalent chromium from drinking water by
using indigenous minerals and natural products, in order to purify the water.  Certain
adsorbents were screened and used for the purification.  Silver impregnated sand and
ground nut husk carbon were assessed for the removal of hexavalent chromium. The
maximum removal of hexavalent chromium (95%) was noticed at optimum condition.
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Drinking water disinfection by silver ionization

Technology based on silver ionization has been evaluated by estimating its bactericidal
activity for disinfection of drinking water supply in order to provide safe drinking water to
community.  Pre- and post-treated  samples were evaluated at different periods for their
disinfection efficacy under standard laboratory conditions. Simultaneously, these samples
were also analysed for their  physico-chemical characteristics and  persistent silver ions
with post-treated samples. 10-20 ppb silver ion exhibited 100%  disinfection of water
containing approx. 4800 Escherchia coli /ml even after 51 hrs of treatment.

Disinfection by silver ionization may be considered as a suitable alternative technique
to chlorination for disinfection of drinking water at community level because the
concentration of persistent silver ions were found below WHO/ EPA prescribed limits
(80-100 ppb).

In vivo DNA damaging potential of sanguinarine alkaloid, isolated from argemone oil,
using alkaline Comet assay in mice

Our earlier studies have shown that argemone oil produces genotoxic effects in mice.
Since, sanguinarine alkaloid is the major component of argemone oil, the in vivo DNA
damaging potential of the isolated alkaloid was investigated in blood and bone marrow
cells of mice using alkaline Comet assay. Swiss albino male mice were given single
intraperitoneal administration of 1.35-21.60 mg sanguinarine These results indicate that
single exposure to sanguinarine alkaloid causes DNA damage in blood and bone marrow
cells of mice, which could be responsible for the genotoxicity of argemone oil.

Oxidative damage to plasma proteins and lipids in epidemic dropsy
patients: Alterations in antioxidant status

The present study was aimed to evaluate the development of oxidative stress in terms
of oxidation of plasma proteins and lipids and its correlation to enzymatic and non-enzymatic
antioxidants in epidemic dropsy patients. Total plasma protein and globulin contents were
found to be significantly (P<0.05) enhanced with a concomitant decrease in albumin/globulin
ratio in dropsy patients when compared to controls. Total cholesterol, triglycerides, low
density lipoprotein cholesterol and very low density lipoprotein cholesterol were found to
be significantly increased with a simultaneous decrease (51%) in high density lipoprotein
cholesterol in dropsy patients. The oxidation of plasma proteins and lipid were substantially
enhanced (162-175%) in dropsy patients when compared to controls. Further, significant
decrease in superoxide dismutase, catalase, glutathione reductase and glutathione-s-
transferase with a concomitant increase in glutathione peroxidase (69%) activity was noticed
in dropsy patients. A significant reduction in plasma total antioxidant capacity, a-tocopherol,
glutathione, retinol and retinyl esters content was observed in dropsy patients. The results
suggest that there exists an unproportionate equilibrium between free radicals formation
and enzymatic and non-enzymatic antioxidant scavengers, which may cause oxidative
damage to proteins and lipids in dropsy patients.
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Correlation of DNA damage in epidemic dropsy patients to carcinogenic
potential of argemone oil and isolated sanguinarine alkaloid in mice

Sanguinarine, an active alkaloid of argemone oil (AO), has been shown to intercalate
DNA.  Therefore, a possible correlation of DNA damage in epidemic dropsy patients to
tumorigenic potential of AO and isolated sanguinarine alkaloid in mice was investigated.
Single topical application of AO (0.15-0.3ml) or sanguinarine (4.5-18 mmol) followed by
twice-weekly application of tetradecanoylphorbolmyristate acetate (TPA) for 25 weeks
resulted in the formation of tumors.  Histopathologically these tumors were of squamous
cell carcinoma type and the activities of cutaneous g-glutamyl transpeptidase  and
glutathione-S-transferase P, marker enzymes of tumorigenesis, were found to exhibit higher
expression in AO or sanguinarine/TPA treated groups. The higher expression of p53 and
p21WAF1 in skin after single topical application of AO or sanguinarine further confirms
the tumorigenic response. The DNA damage in the blood of dropsy patients was found to
be significantly higher as compared to normal population, indicating the genotoxic effects
of AO exposure. Although the genotoxic lesions may be repaired to some extent on
withdrawal of consumption of AO contaminated mustard oil, the residual genotoxic effects
caused by AO may not be expressed as signs of carcinogenesis. Environmental factors or
hormonal changes during aging process may lead to stimulate/promote the genetically altered
latent cells to form neoplastic lesions and can act as one of the etiological factors responsible
for higher incidence of gall bladder carcinoma in the population of Indo-Gangetic basin.

In vitro cytotoxicity of polycyclic aromatic hydrocarbon residues arising
through repeated use of fish fried oil in human hepatoma Hep G2 cell line

In order to understand the mechanism of toxicity of repeated use of fish fried oil
(RFFO) extracts containing a mixture of polycyclic aromatic hydrocarbons (PAHs), the in
vitro cytotoxicity assays in human hepatoma cell line, HepG2 was undertaken. In addition
to RFFO extract, benzo(a)pyrene (BP) and chrysene were used as prototype compounds
for heavy and light PAHs, respectively. Out of total content of PAHs (1240.4 mg/kg) in
RFFO, major composition is of light PAHs (854.8 mg/kg) while heavy PAHs showed the
concentration of 385.7 mg/kg. Treatment of cells with 1 mg/ml RFFO extract for 48 h
showed significant induction in ethoxyresorufin-O-deethylase (EROD) activity. Exposure
of cells to higher doses of RFFO extract (10�100 mg/ml) for 24, 48 and 72 h caused 3.5�
5.2, 4.3�8.5 and 1.8�2.3-fold enhancement in EROD activity, respectively. Further, RFFO
extract caused a dose dependent increase (2.1�3.5-fold) in aryl hydrocarbon hydroxylase
(AHH) activity at 48 h. Induction of EROD and AHH activity in HepG2 cells was found to
be relatively more following BP or chrysene treatment as compared to RFFO extract.
RFFO extract did not cause any significant effect on cell viability at 1 ìg/ml and 10 mg/ml.
However, 100 mg/ml  RFFO extract significantly decreased the cell viability at 24, 48 and
72 h. Exposure to 10 mg/ml RFFO extract reduced the colony forming ability (CFA) of
HepG2 cells with maximum decrease of 33.5% at 72 h. However, exposure to cells to
RFFO extract at highest concentration of assay (100 mg/ml) reduced CFA (35�52%) at
24, 48 and 72 h. RFFO extract (1�100 mg/ml) had no significant effect on growth inhibition
of cell up to 48 h of exposure. However, exposure of RFFO extract at all doses showed
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significant growth inhibition (20�25%) at 72 h. The results suggest that RFFO extract has
cytotoxic potential through the metabolic activation process of PAHs generated per se.

Exposure risk to contaminants in pharmaceutical and cosmetic powders

There are different types of cosmetic powders such as body powder, baby powder,
face powder, eye shadow and powdered blush as well as pharmaceutical powders available
in the market. Both the sexes of all age groups are using these powders. These are talc -
based. Talc is a mineral product and often contaminated with asbestos fibres.  The aim of
the study was to investigate the safety of such powders being sold in the market, initially by
analyzing the asbestos content.  Five branded samples of talcum powder were analysed
and all were found contaminated with asbestos fibres. Asbestos fibre contamination in
these powders ranged from 10.3 � 15.4%. Fibre length study on two samples revealed
that asbestos fibres were 22.8 � 34.7%, 48.2 � 55.1% and 17.1 � 22.1% in the range of
<10µm, 10 � 20µm, and > 20µm, respectively. The study indicates risk of human exposure
to asbestos through the use of naturally contaminated talcum powder. It is noteworthy that
asbestos takes many years to cause asbestosis and carcinogenic malignancies which are
irreversible. It also necessitates a regular monitoring and surveillance on all the cosmetic
and pharmaceutical powders  being marketed for asbestos contamination.

Genotoxicity of indigenous asbestos

Asbestos is an established carcinogen and  very little is known about the genotoxicity
of indigenous asbestos. Therefore, indigenous samples of asbestos were collected from
Rajasthan to conduct genotoxicity studies. The samples analysed showed presence of
tremolite, an amphibole variety,  more toxic than chrysotile, the commercial variety.
Genotoxicity of tremolite asbestos was assessed and enhanced formation of micronuclei
and aberrant metaphases was observed. The most common observed cytogenetic
abnormalities were chromatid gaps and breaks and chromosome gaps and breaks.
Chrysotile-exposed human lymphocytes showed significantly enhanced micronuclei and
chromosomal aberration in a concentration dependent manner suggesting genotoxicity of
tremolite asbestos.

Cancer chemopreventive properties of black tea and its constituents

In continuation of our earlier studies now we showed that black tea inhibit initiation of
tumorigenic events as evidenced by decrease in N-nitrosomethylbenzylamine (NMBA)
(0.25 mg/kg subcutaneously once per week for 15 weeks) induced esophageal tumor
incidence and multiplicity, reduced proliferative indices, and inhibition of preneoplastic
lesion formation in Wistar rats. Administration of 0.5-1.5% BTE before, during and after
NMBA treatment significantly reduced tumors multiplicity. Total number of tumor decreased
from 45.4-69.7% following 0.5-1.5% BTE treatment respectively, compared to NMBA-
treated controls. Non-NMBA-treated animals did not show esophageal tumors.

 In addition, we observed that administration of BTE before, during and after DMBA
treatment (orally single dose,  20mg/kg.b.wt.) significantly reduced tumor multiplicity in
Wistar rat mammary carcinogenesis model. The total number of tumors decreased by 46-
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75.7% with administration of 0.5-1.5% BTE respectively compared to DMBA-treated
controls. Furthermore, BTE appears to have its primary effect on tumor formation. These
data indicate that BTE may be useful in the chemoprevention of breast cancer.

Tumor suppressive effects of resveratrol on mouse skin carcinogenesis

Protective effects of resveratrol were studied in DMBA induced mouse skin complete
carcinogenesis assay as well as in 2-stage (DMBA-TPA) mouse skin carcinogenesis
bioassay.  A significant delay in tumorigenesis could be seen in the complete carcinogenesis
model in terms of total number of tumors, delay in onset of tumorigenesis as well as reduction
in tumor volume. Results of the present investigation revealed a significant delay in the
onset of tumorigenesis in the animals pretreated with resveratrol for antitumor initiating
activity as well as of antitumor promoting activity. About 40% to 60% of animals remained
tumor free till.  At the termination of the experiment. Results of the western blot analysis of
skin/tumor lysates showed that there was a marked increase in the expression of wild type
tumor suppressor p53 by topical treatment of DMBA. However, this was further enhanced
by the application of resveratrol both prior and post to DMBA treatment. No effect on the
expression of the protein could be seen in resveratrol alone treated group. An opposite
trend could be observed in case of mutant p53 expression. Expression was enhanced
significantly over untreated control in DMBA treated group. However, resveratrol
supplementation resulted in restoration of mutant type p53 expression up to the normal
levels in both given prior and post to DMBA treatment. Further, DMBA treatment alone
resulted in marked increase in the expression of proapototic Bax, Caspase 3 and Caspase
9 with concomitant increase in the expression of anti-apoptotic proteins Bcl-2 and Survivin.
Resveratrol treatment both given prior and post to DMBA treatment resulted in significant
enhancement in the expression of proapoptotic proteins Bax, Caspase 3 and 9 with
concomitant restoration of antiapoptotic proteins Bcl-2 and Survivin.

Results of the flowcytometric analysis of skin/tumor showed a marked increase in the
subG1 population of DMBA treated mouse skin tumor. However, significant increase could
be seen in the sub G1 cells population in resveratrol supplemented groups. It was upto
40% of total population. Results of the DNA gel electrophoresis further supported the
results obtained by flowcytometric analysis.  A significant DNA damage in case of resveratrol
supplemented mouse skin tumors in comparison to DMBA treated mouse skin tumors
indicative of induction of apoptosis by resveratrol both prior and post to DMBA treatment
was observed.

Flow cytometric analysis of cervix cancer

A flow-cytometry analysis of DNA ploidy was carried out in cytological diagnosed
cases of mild (79), moderate (36) and severe (12) dysplasia and �atypical squamous cells
of unknown significance� (57) along with controls (69), in order to understand its importance
in malignant progression of disease in women. Cytologically diagnosed dysplasia, which
were employed for DNA ploidy studies, 39 mild, 28 moderate and 11 severe dysplasia
cases were found to be aneuploid. Out of the 69 control subjects, 6 cases showed
aneuploidy pattern and rest 63 subjects were diploid. An aneuploidy pattern was observed
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in 8 out of 57 cases of cytologically evaluated `atypical squamous cells of unknown
significance�.

Follow up study was conducted, altogether, with all aneuploidy and cytologically
evaluated cases of dysplasia within a year of registration. The results of follow up studies
show that aberrant DNA content reliably predicts the occurrence of squamous cell carcinoma
in cervical smear that otherwise would be regarded as at very low risk in gynecological
malignancies.

Prevention of occupational respiratory disorders by functional food-
jaggery

Unhygienic environment and uncontrolled exposure from the exhaust of automobiles
on human leads to the severe adverse health effects.  In developing countries, fairly large
portion of the population is dependent on biomass fuels, wood, charcoal, agriculture residue
and animal waste.  Suspended Particulate Matter (SPM) below 2.5 micron (PM 

2.5
)  is

one of the major pollutants in this outdoor and indoor air pollution. It has been demonstrated
that jaggery is effective in the reduction of the deleterious effects induced by fine and
ultrafine particles in rural and urban environment.

Organochlorine pesticides exposure and risk of childhood aplastic anemia

Aplastic anemia is a rare hematological disorder in which all cellular components of
bone marrow origin are deficient.  Relatively little is known about its possible etiologies
and risk factors.  A hospital based case control study for the first time in India was conducted
to determine the incidence of childhood aplastic anemia in and around Lucknow keeping
in view the presence of organochlorine levels in the blood in order to establish co-relation,
if any, between the disease and pesticides exposure.  A total of 25 cases of childhood
aplastic anemia were identified as per established criteria during the study period of one
year.  The levels of organochlorine pesticides in the blood were determined using a gas
liquid chromatograph equipped with an electron capture detector.  The annual incidence of
childhood aplastic anemia in and around Lucknow was found to be 7 cases per million
which is on the higher side as compared to many other countries (e.g. France, Brazil, U.K.
and United States).   However, it was lower than those reported in Sweden, China and
Europe.  In an Israeli collaborative study, blood levels of  a-HCH, g-HCH, d-HCH, total-
HCH and p,p-DDE were higher in children with aplastic anemia as compared to controls,
except,  a-HCH which  differed significantly (p <0.05).  Although, this pilot study with
limited statistical power did not support any association between exposure to
organochlorines and risk of childhood aplastic anemia but a possible asscociation between
the two  could not be ruled out in view of  the cases so far studied.

Microarrays and proteomics based approaches to assess the modulation
of multiple genes and proteins involved in maneb and paraquat induced
Parkinson�s disease phenotype in mouse

Parkinson�s disease (PD) is a progressive multi-factorial neuro-degenerative disorder,
wherein combination of age, genetic and environmental factors plays an important role in
the onset of the disease. Degeneration of dopaminergic neurons leads to biochemical and
molecular changes in striatum. Combined exposures of maneb+paraquat enhance sensitivity
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of nigrostriatal dopaminergic neurons, leading to irreversible and progressive
neurodegeneration. Despite the neurotoxic potential of maneb and paraquat, theier combined
treatment  inducing neuronal damage at genome and proteome level, is not clearly understood.
The present study was undertaken to investigate the differential gene and protein expression
patterns in striatum of control and maneb + paraquat-induced Parkinson�s disease phenotype
in mouse using microarray and proteomics based approaches. The differential display of
proteins expressed in the striatum region of the brain in normal and maneb + paraquat
treated mice (time dependent) were performed using two-dimensional polyacrylamide gel
electrophoresis (2-D PAGE). Some differentially expressed spots were identified by mass
spectrometry. Three proteins significantly down regulated in maneb + paraquat treated
mouse striatum as compared to respective controls, were identified as a-enolase, glia
maturation factor-b (GMF-b) and complexin-I. Results obtained from the present
investigation clearly suggested the involvement of a- enolase, glia maturation factor-b
(GMF-b) and complexin-I in maneb + paraquat induced PD phenotype in mouse and also
provide a platform for potential use of proteomics in understanding the pathogenesis of
PD.

Proteomics based approaches for the development of peripheral protein
biomarker(s) and assessment of contribution of selected environmental
chemicals in the onset of Parkinson�s disease

Studies were conducted to develop a simple laboratory test procedure in order  to
diagnose a patient of Parkinson�s disease even at an early stage of development by identifying
peripheral/cerebrospinal protein biomarker(s) in human population. The study was aimed
to delineate the mechanism of involvement of peripheral or cerebrospinal proteins in the
onset and progression of Parkinson�s disease by comparing the presence of  total proteins
in the serum/plasma, isolated blood cells and cerebrospinal fluid of normal individuals
among the PD patients using modern tools of proteomics. Few differentially expressed
proteins were seen in 2D gels of blood samples. The study is expected to open an insight
for understanding the phenomenon of developing peripheral/cerebrospinal protein
biomarker(s) leading to development of  test procedure to diagnose PD patients by using
small amounts of blood/cerebrospinal fluid.

Molecular mechanism of caffeine and nicotine mediated neuroprotection
in MPTP induced Parkinson�s disease phenotype in mouse

Caffeine and nicotine are being hypothesized as protective agents, however, the
underlying mechanism explaining the involvement of caffeine or nicotine inducing  protection
in the onset of Parkinson�s disese at genomic level has not yet been clearly understood.
Therefore, the studies were conducted to delineate the mechanism involved in nicotine and
caffeine induced changes at genome level in striatum of MPTP induced PD in mouse.
Alteration in the expression of detoxification genes in striatum region of animals in presence
or absence of nicotine and/or caffeine is being studied. Expression of VMAT2 in the striatum
of control and MPTP induced PD phenotype and alteration in its expression due to nicotine
and caffeine exposure is also being investigated.
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Artificial evolution of genes for the improved degradation of persistent
pollutants

Earlier studies from the laboratory showed the  presence of homologous genes in the
bacterium Pseudomonas aeruginosa ITRC-5, isolated for the degradation of HCH-
isomers. Briefly, the genomic DNA of ITRC-5 was digested with restriction enzymes HindIII,
Pst1, BamH1 and Sal1. Southern blot analysis by probing with the gene linA, revealed
the presence of two or more cross-reactive fragments in all the digests, suggesting that two
copies of this gene might be present in ITRC-5 (Fig 3A). One copy of linA (1.3kb BamH1
fragment) gene was cloned in E. coli by using the vector pUC19 (Fig 3B).

Similarly, Southern blot analysis with gene linB revealed the presence of two or more
cross-reactive fragments in all the digests (Fig 4A). One copy of linB (1.2 kb BamH1
fragment) gene was cloned in E. coli  as above.

Nucleotide sequencing of both the cloned linA and linB genes was determined. Other
copies of both the genes are also being cloned and sequenced. These will be subjected to
�artificial evolution� for the generation of �variant forms� towards the improved degradation
of the persistent â-and ä-isomers of HCH.

Biotechnological approaches for the detection and amelioration of
pollutants

Total DNA from a pesticide contaminated soil was isolated in order to construct
metagenomic library and selection of genes for HCH degradation. PCR amplification and
sequencing of lin genes using the soil DNA suggested the presence of early genes like linA
and lin B  which were involved in ã-HCH biotransformations. After digestion of the DNA
into large sizes ~ 10 kb,  DNA have been planned to be ligated into vector (cosmid,
fosmid or BAC libraries) so as to transform packaged libraries into E. coli host cells. The
colonies harboring activity to convert b-HCH or showing increased activity towards other
HCH isomers would be selected. Thus, through this metagenomic approach an efficient
degradation of persistent HCH-isomers may be achieved leading to  eco-friendly
bioremediation of pollutants.

Genome-wide detection of microbial communities involved in pollutants
biodegradation using DNA microarray technology

The detection and monitoring of catabolic gene expression in the environment has
become integral aspects of bioremediation and microbial ecology. Microarray analysis
offers the potential to monitor and compare the expression patterns of thousands of mRNA
species simultaneously. Microarray also provides a vehicle for exploring a genome in a
way that is both comprehensive and systematic.

In order to screen effectively and monitor the biodegradative microorganisms, a 50-
mer based oligonucleotide microarray comprising genes are being constructed involved in
biodegradation and metal resistance. This array will have around 250 unique and group
specific target probes with each 50-nucleotide length. The array is being developed through
AquaBioChip LLC, Michigan, USA. Further, environmental samples from geographically
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diverse sites contaminated with varieties of chemicals such as pesticides, solvents,
agrochemicals and metals were collected. Total RNA was extracted from these samples
were run through reverse transcription reaction to   DNA. The DNA templates will be
labeled with Cy3 and or Cy5 fluorescent dyes to assess presence of degradative genes
and their expression from environmental samples.

Neurogenotoxicity assessment of lead and ethanol: an in vitro study

Occupational and agricultural exposure to pesticides is one of the primary concerns in
most of the developing countries. The metabolism and toxicity of pesticides may be
influenced by factors such as protein malnutrition, essential metal deficiencies or alcoholism.
It is well documented that ethanol could enhance the absorption efficiency of pesticides
and alcoholic persons  may be more susceptible to pesticide intoxication. However, the
modulatory effect of ethanol on pesticide intoxication is poorly understood to arrive at a
conclusion.  Therefore studies were carried out to understand the modulatory effect of
ethanol on genotoxicity of rotenone, in cultured human peripheral blood lymphocytes.
Rotenone, a widely used pyrethroid pesticide,  is known to cause detrimental effects in
brain, central nervous system and many other vital organs. Cytotoxicity studies were carried
out using various concentrations of ethanol (50mM-600mM) and rotenone (10-3M -
10-9M) for 24-72 hours. For genotoxicity studies, cells were exposed to non-cytotoxic
doses of ethanol (50mM, 100mM, 200mM, 250mM, 300mM) and rotenone (10 -6M).
Parallel sets of cells were also run under identical condition without the test compound and
ethyl methane sulphonate (EMS) serves negative and positive controls respectively.
Automated software guided karyotyping, micronucleus assay and kinetochore analysis
were selected as end points. Individual exposure to either ethanol (7MN/1000, CA 0.02%,
50mM, 5MN/1000, CA 0.01%, 100mM, CA 0.02%-200mM, 4MN/1000, 0.01%-
250mM, 7MN/1000, 0.03%-3000mM) or rotenone (10- M 9MN/1000, CA 0.04%)
showed no genotoxic effects in PBL cells, whereas, positive control (EMS 3mM) caused
a significant induction in MN (28 MN/1000, CA 7%). Interestingly, co exposure to rotenone
(10-6M) and ethanol at 200mM and 250 mM caused a dose dependent (P < 0.001)
induction in MN (27 MN/1000, 32 MN/1000) and chromosomal aberrations, as compared
to control. Aneugenic effects were observed in kinetochore study following treatment of
both rotenone and ethanol. Data indicates that independent exposure to either  rotenone
or ethanol does not cause any genotoxic damage in cultured PBL cells. However, co
exposure to ethanol and rotenone even at non-cytotoxic doses leads to a synergistic effect
and makes genetic system more vulnerable under the experimental condition.

Imprinting of cerebral and hepatic cytochrome P450s in rat offspring
following prenatal exposure to lindane

Oral administration of low doses of lindane (0.0625- or 0.125- or 0.25 mg/kg b. wt.,
p. o., corresponding to 1/1000th or 1/480th or 1/240th of LD

50
 of lindane) to the pregnant

rats from gestation day 5 (GD5) to the GD21 was found to produce a dose dependent
increase in the cerebral and hepatic cytochrome P450 (CYP) dependent monooxygenases
in the brain and liver microsomes isolated from rat offsprings at postnatal day (pnd) 21.
The increase was found to be statistically significant only at relatively higher doses of 0.125
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and 0.25 mg/kg. Interestingly, the increase in the activity of CYP1A1/1A2 dependent 7-
ethoxyresorufin-O-deethylase (EROD), CYP2B1/2B2 dependent 7-pentoxyresorufin-O-
dealkylase (PROD) and CYP2E1 dependent N-Nitrosodemethylamine demethylase
(NDMA-d) were found to persist upto pnd 45 in liver and brain microsomes from the
offsprings, though the magnitude of induction was less as compared to that observed at
pnd 21. This increase in the activity of the CYP enzymes indicates the placental transfer of
the insecticide even at these low doses and this may be sufficient to induce the CYPs in
brain and liver of the offsprings. Further studies are required to investigate the effect of
lindane on the ontogeny of cerebral CYPs.

Study of functionally important Single Nucleotide Polymorphisms (SNPs)
in cytochrome P450 2E1 gene in Indian population

Studies  were  conducted  to identify the role of SNPs in cytochrome P450 2E1 gene
in liver cirrhosis. Genomic DNA was extracted from blood samples of 40 patients suffering
from alcoholic liver cirrhosis registered at Sanjay Gandhi Post Graduate Institute of Medical
Sciences (SGPGIMS), Lucknow and equal number of age matched controls. PCR based
Restriction Fragment Length Polymorphism (RFLP) methods were standardized to detect
the Rsa I and Dra I polymorphisms, present in 5� flanking region and intron 6 region of
CYP2E1 gene respectively. The case control study data in 40 cases showed that individuals
for Rsa I polymorphism, were higher in the patients suffering from alcoholic liver cirrhosis
as compared to the controls.  However, no significant difference was observed in Dra I.
Further studies are warranted  with larger sample size for detection of homozyous variant
form for both Rsa I and Dra 1.

Safety evaluation of selected herbs used in Ayurveda and Siddha medicine

A facility has been created for safety evaluation of herbal products and contaminants
testing in terms of heavy metals, persistent pesticides and microbial load. This facility  has
been sponsored by Department of AYUSH. The studies carried out are:

Estimation of heavy metals such as Pb, Cd, Cr, Ni, As and Hg and persistent
organochlorine pesticides has been carried out in 130 samples of therapeutically important
medicinal plants supplied by different units of Department of AYUSH.

Microbial load in terms of total bacterial and fungal count has been carried out in 125
samples which were also tested for presence of E. coli, Salmonella, Pseudomonas
aeruginosa and Staphylococcus aureus as per WHO guidelines.

Heavy metal estimation was carried out in coded samples of Ayurvedic drugs randomly
selected and procured from market for Department of AYUSH, Ministry of Health &
Family Welfare.

Heavy metals and persistent pesticide analysis in selected Indian
medicinal plants-Phase II

In the phase II of the project sponsored  by ICMR, about 180 medicinal plants
extensively used by manufacturers of Ayurvedic medicines have been selected and samples
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are being supplied by five laboratories involved in the Task Force Project. Heavy metals
like Pb, Cd, Cr, Ni, As and Hg have been estimated in 213 medicinal plant samples.
Organochlorine pesticides such as isoforms of HCH, DDT, its metabolites and endosulfan
have also been estimated in 190 samples during the report period. The data is being
uploaded in the QAMP database developed during the first phase of the project.

Safety evaluation of Ayurvedic Bhasmas

Two herbo-mineral Ayurvedic drugs (bhasmas) with heavy metals as an ingredient are
being tested for their safety as per the protocol developed by Department of AYUSH.
Acute toxicity studies and 28 days sub-acute toxicity studies have been completed for
both the bhasmas in rats and mice including hematological/clinical parameters and
histopathological studies. 90 days long term studies are in progress. Locomoter activity of
these animals is being periodically monitored using Optivarimax and heavy metals in blood
is being estimated as an R & D exercise.

DNA damage and micronucleus induction by benzene and its metabolites
in mice

Benzene and other aromatics are constantly released in the environment from
automobiles as well as from industry, resulting in human exposure. In the present study,
benzene (BZ) and its metabolites [hydroquinone (HQ), p-benzoquinone (BQ) were
assessed for in vivo genotoxicity using alkaline Comet assay and micronucleus test. Swiss
albino mice (22 ± 2g) were administered 10%, 5% and 2% of LD

50 
of each compound

intraperitoneally for 10 consecutive days. Normal saline and ethyl methanesulphonate (EMS,
100mg/kg b.w. for 24 hr) served as vehicle and positive controls respectively.

Comet assay was conducted in bone marrow and blood lymphocytes while the
micronucleus assay was done in bone marrow erythrocyte cells. The data demonstrated
that benzene and its metabolites induced both DNA strand breaks and micronucleated
polychromatic erythrocytes (MNPCE) in a significant (P<0.01) and dose dependent manner
at all the doses studied. The comet assay results demonstrated that benzoquinone (BQ)
had the higher genotoxic potential in blood lymphocytes followed by BZ > HQ while in
bone marrow DNA damage was in the order BQ > HQ > BZ. However, micronucleus
induction was observed maximum with BQ followed by BZ > HQ.

The study demonstrates the utility of Comet assay and support from MN assay to
quantify in vivo genotoxicity of benzene and its metabolites in mammalian cells even at
lower doses. The study also suggests that these effects may be long term and may cause
adverse health effects in benzene exposed human population.

Evaluation of restorative potential of cryopreserved/ cultured fetal
dopaminergic neurons in rat model of Parkinson�s disease: Effect of
co-graft with trophic factors

In view of the work reported earlier showing viability of  VMC cryopreserved in
presence of GDNF in culture conditions, further, studies were conducted to assess the
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functional viability of cryopreserved VMC by transplantation in rat model of Parkinson�s
disease. Functional restoration was assessed in 6-OHDA lesioned rats, transplanted with
hibernated ventral mesencephalic cells in presence and absence of glial cell line derived
neurotrophic factor (GDNF). Rats transplanted with upto 96 hrs cryopreserved VMC
along with GDNF exhibits a significant restoration in locomotor activity and amphetamine
induced rotations as compared to rats transplanted with VMC cryopreserved in absence
of GDNF. Further, significant high expression of rate limiting enzyme for dopamine
biosynthesis, tyrosine hydroxylase (TH) was evident in striatum region of rats, transplanted
with cryopreserved VMC+GDNF as compared to cryopreserved VMC transplanted
alone. Results suggest that cryopreserved VMC could remain viable following
transplantation as GDNF helps to increase the viability of transplanted VMC leading to
long-term functional restoration. The observations give new insight into understanding the
phenomenon that cryopreserved fetal dopaminergic cells under the influence of neurotrophic
factor may be a viable approach in neural transplantation studies.

Paraneural cell transplantation in restoring the functional deficits in rat
model of Parkinson�s disease

In continuation with the earlier studies of co-transplantation of VMC and CB, long
term functional restoration (24 weeks) was assessed in 6-OHDA lesioned rat model of
PD. Primary culture of CB cells was done as described in the 3rd Report. Significant
neurobehavioral impairment (p<0.001) was observed in the 6-OHDA lesioned groups,
when compared to the sham group. VMC and CB alone transplanted group exhibited no
significant recovery. However, VMC+CB co-transplanted animals exhibited more
pronounced (p<0.001) neurobehavioral recovery as compared to the lesioned animals.
Similar to above findings, 6-OHDA lesioned group demonstrated significant (p<0.001)
neurochemical deficits. VMC and CB alone transplanted group exhibited no significant
recovery. However, VMC+CB co-transplanted animals exhibited more significant
restoration (p<0.001) of neurochemical deficits persisting upto 24 weeks post
transplantation. Functional recovery was accompanied by significantly high (p<0.001) TH
expression in the co-transplanted group, when compared to the lesioned group as well as
VMC alone transplanted group. Quantification of TH positive cells by image analysis
revealed a significant restoration in TH�IR fiber density in striatum as well as TH-IR neurons
in SNpc in co-transplanted animals as compared to VMC alone transplanted animals. Our
results exhibiting significant attenuation of neurobehavioral and neurochemical deficits in
co-transplanted group suggests that co-transplantation of CB cells along with VMC provide
better and long-term functional restoration in rat model of PD possibly by supporting the
survival of newly grafted cells as well as remaining host DA neurons.

Identification of functionally important Single Nucleotide Polymorphisms
(SNPs) in PAH responsive cytochrome P450 genes

Studies were conducted to identify the SNPs in cytochrome P4501A1 and CYP1B1
genes in order to understand the role of these genes in the susceptibility to head and neck
cancer. Genomic DNA was isolated from blood samples from 100 patients suffering from
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head and neck cancer registered at King George�s Medical University, Lucknow and an
equal number of age matched controls. PCR based Restriction Fragment Length
Polymorphism (RFLP) methods were used to detect the functionally important
polymorphisms CYP1A1 and CYP1B1 genes. The case control study data in 100 cases
showed that the frequencies of Msp1 and Ile/val polymorphisms of CYP1A1 and Ala119Ser
and Leu432Val polymorphisms of CYP1B1, were higher in the patients suffering from
head and neck cancer as compared to the controls. However, no significant differences
were observed in Arg48Gly and Asn453Ser polymorphisms. Studies are required to identify
other functionally important polymorphisms in other PAH responsive genes.

Assessment of genetic and environmental factors in causation of
Parkinson�s disease

Studies were conducted to identify the susceptibility genes and the possible genotype
combinations as one of the predisposing factors for Parkinson�s disease. Single nucleotide
polymorphisms (SNPs) in the candidate genes involved in dopamine metabolism and
regulation such as dopamine receptor-D2 (DRD2), dopamine transporter (DAT),
monoamine oxidase-B (MAO-B) were studied. Those involved in toxication-detoxication
mechanisms such as cytochrome P450 2D6 (CYP2D6) and glutathione S-transferase
(GSTs) were also studied.  Genomic DNA was isolated from the blood samples, drawn
from 50 patients suffering from Parkinson�s disease and equal number of age and gender
matched healthy controls. PCR based RFLP and allele-specific PCR methods were used
to detect the polymorphisms in above said genes. The case control study data in 50 cases
showed increased frequency of CYP2D6 (G1934A), GST-T1 (null), DAT (A1215G)
and MAO-B (intron-13A/G) polymorphisms in patients as compared to controls. Further
analysis is required to identify the causative genes as well as genotype combinations for
pathogenesis of Parkinson�s disease.

Assessment of genetic susceptibility to environmental chemicals using
molecular markers

In vitro and in vivo studies were conducted to assess the genotoxicity of lead (Pb)
and its amelioration by thiamine (Vitamin B1) using Comet assay and micronucleus assay.
Isolated human peripheral blood lymphocytes were treated in vitro with varying
concentrations (0.01-100µM) of lead acetate and lead nitrate with  pre- or post-coexposure
to thiamine (5 and 10µg/ml). Both compounds caused significant (p<0.05) DNA damage
at 0.1-10 µM,  as was observed from the increased values of Comet assay parameters viz
Olive tail moment and tail % DNA. Thiamine (5 and 10µg/ml) caused significant (p<0.05)
reduction in the lead-induced genotoxicity.

Swiss albino mice were treated intraperitoneally with lead nitrate alone (5%, 10% and
20% of LD50) and pre- or post- treatments with thiamine (25mg/kg b. wt.) for 24 hours.
The data revealed that Pb caused significant (p<0.001) increase in DNA damage in mouse
blood and bone marrow cells as evident from Comet parameters and elevated frequency
of micronucleated erythrocytes. Pre- and post treatments with thiamine significantly (p<0.05)
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ameliorated Pb-induced genotoxicity as reduction in DNA damage (in blood and bone
marrow cells) as well as frequency of micronuclei (in bone marrow) was observed.

Cellular and molecular toxicity studies with organochlorine and
pyrethroid  pesticides

In vitro studies were conducted to assess the genotoxic potential of cypermethrin,
(a broad spectrum, non-cumulative synthetic Type II pyrethroid pesticide) by  assessing
the induction in the frequency of micronucleus formation using flow cytometry. CHO cells
were exposed to cypermethrin at different concentrations (0.01- 5mM) for 3hr and 6mM
ethyl methanesulfonate was taken up as positive control. A significant induction in the
frequency of micronucleus formation at higher concentrations (1mM, 5mM) was observed.

Characterization of three novel potential aerobic bacterial strains for
kraft lignin degradation from pulp paper mill waste

Three aerobic bacterial strains Paenibcillus sp (AY952466), Aneurinibacillu
aneurinilyticus (AY856831) and Bacillus sp (AY952465) as new strains for lignin
degradation which effectively decolorize/degrade  kraft lignin, a by product of the major
pulping process and main contributor to the colour and toxicity of paper industry waste
were identified by biochemical tests and analysis using 16S-rRNA gene sequencing.
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16S rDNA gel picture of three
isolates: Lane 1: 1Kb ladder; Lane 2:
ITRC S6, Lane 3: ITRC S7; Lane 4: ITRC8 S8

Growth of bacteria

Their phylogenetic relationship is shown in the above phylogenetic tree.  In batch
decolorization experiments Bacillus sp (AY952465), ITRC S

8
 reduced the maximum colour

of lignin amended mineral salt medium at pH 7.6 by 65% after 6 days and Paenibacillus
(AY952466) ITRC S

6
 by 43%.  The High performance Liquid Chromatograph (HPLC)

analysis revealed that under these  conditions the three strains degraded the kraft lignin by
37, 33 and 30% respectively.  However, the mixed culture of its three species reduced
colour by 69%, lignin by 40% and total substrate by 50% under these conditions.
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Phylogenetic tree of the isolates and their related genera has been linked based on 16 S rDNA sequence
comparisons. Their names and respective accession numbers are given in tree.

The sharp decrease in  dissolved oxyen was found initially due to the rapid utilization
of primary growth substrate by bacteria, which established  that minimum  dissolved oxygen
was used during the biodegradation.  Likewise, initial decolourisation was triggered with
decreased pH and simultaneously increasing culture OD, the pH of medium exceeded the
initial level on subsequent incubation.  The lignin analysis from medium with HPLC indicated
degradation with biotransformation.

The kraft lignin from pulp paper  mill waste was extracted with ethyl acetate (50:50 v/
v) and further it was derivatised with trimethyl silyl (TMS) before GC-MS analysis.  The
structural  analysis of biotransformed lignin by GC-MC (Make Perkin Elmer auto system
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TIC of standard kraft lignin (a) inoculated with bacterial strains; Paenibacillus sp. (ITRC0-S
6
)

(b) A.aneurinilyticus (ITRC-S
7
) (c) and Bacillus sp. (ITRC-S

8
) (d) after six days.
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XL gas chromatograph with tubular mass spectrometer) revealed the generation of lignin
monomer structure.  The total ion chromatograph (TIC) corresponding to the compound
of ethyl acetate extractable from acidic supernatants (treated) with respect  to the strain
showed maximum production of lignin monomer by Bacillus sp.  ITRC S8 (AY952465)
which showed decolourisation of effluent up to 65% followed by A. aneurinibacillus
ITRC S7  (AY856831) while the Paenibacillus sp. ITRC S6 (AY952466) showed least
change in lignin polymer structure.  The prominent  lignin monomers were Vanillic acid (RT
16.90) guaiacol (RT 11.90), acetoguiancone (RT 15.6), vanillic acid (RT 16.9) and 3,4,5-
trimethoxybenzaldehyde (G units); gallic acid (RT 21.2), ferulic acid (RT 22.6), sinafylic
acid and coniferylic acid.  These products are expected to  have various biotechnological
applications.
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Survey studies/Societal programmes

Assessment of environmental quality of Lucknow city, during pre-
monsoon  (May�June 2005)  and post-monsoon (October-November, 2005)

Survey of air pollution in the Lucknow city was conducted during May- June 2005
and October-November � 2005 representing  pre-monsoon period and post-monsoon
period. The basic objective of these surveys is to create awareness amongst masses about
the increasing trend of urban pollution  and help the administrative agency to take remedial
measures for the improvement of environmental conditions.  The  findings of the surveys
were compiled in the form of reports and were  released on 5th June, 2005 i.e. World
Environment Day and 4th  November, 2005, ITRC Foundation  Day. The surveys included
study of air pollutants  (SPM, RSPM,  SO

2
, NO

x
, HCHO and Pb) and noise levels at

twelve locations, comprising 4 residential, 5 commercial cum traffic and 1 industrial area.
Sampling locations near traffic junctions have shown higher concentration of pollutants as
compared to other areas. SPM and RSPM levels  were found to be higher than the National
Ambient Air Quality Standards (NAAQS) at residential and commercial areas. Since the
removal of diesel operated tempos from the trunk roads and introduction of CNG tempos;
significant reduction in the concentration of the SPM and RSPM was observed.

Assessment of asbestos fibre counts in work zone area

An industry in Patiala, manufacturing asbestos Cement (AC) sheets was surveyed to
assess the �Asbestos fibre counts in work zone area�.  Asbestos fibre counts were determined
in different locations of work zone-godown, ingredient mixing, AC sheets production and
the main gate. Fibre counts in these  locations  ranged  from   0.04 � 0.07 fibre/cc,  which
were  below  the  standard value. Sludge sample was also analyzed for asbestos content
and was found to have 0.14 % asbestos. Asbestos content in two powder and from two
solid samples ranged 11.18% -11.27% whereas solid samples manifested 40.89 � 46.55%.

Association of body composition and cardiovascular risk factors among
active and sedentary population of Lucknow using Bioelectric Impedance
(BI) method

A study was undertaken to assess the Body fat %, BMR (Basal Metabolic Rate),
visceral fat level and other anthropometric measurements based on bioelectric impedance
analysis and their association with cardiovascular risk factors among active and sedentary
population of Lucknow with special reference to their age and sex. The study was conducted
on 1000  policemen of different police stations of Lucknow for active population and
comparative study  was undertaken on 113 Government officers for sedentary population
of Lucknow.  Extensive data generated is under analysis and more police personnel are
being assessed.
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Justifying the need to prescribe limits for toxic metal contaminants in
food-grade silver foils

The use of silver foils in various food preparations is a common practice in Middle
Eastern and South East Asian countries. The FAO/WHO Joint Expert Committee on
Food Additives (JECFA) has included silver in the list of food additives, but specifications
were not prepared. Indian food legislation has included food-grade silver foil and laid
down a purity requirement of 99.9%. This leaves an unspecified margin of 0.1% or 1000
mg/g for contaminants. Therefore, a study to investigate the levels of metallic contaminants
in food-grade silver foil was undertaken. Of  the 178 foils analysed, 161 (90%) contained
silver, whilst 10% were fraudulently made up of aluminium. In the case of silver foils, 46%
of the samples adhered to the desired purity requirement of 99.9%, while 54% had a
lower silver content. Copper was present in 86.3% of the silver foils, while chromium,
nickel and lead contamination was found in over 54% of samples. Cadmium was detected
in 28% while manganese in 6.8% of  the samples. In silver foils showing metal contaminants,
average levels were found for nickel (487mg/g), lead (301 mg/g), copper (324 mg/g),
chromium (83 mg/g), cadmium (97 mg/g) and manganese (43mg/g), which being appreciable
justify the need to prescribe limits for some metals in food-grade silver foil.

Drinking water quality surveillance in Lucknow City

Bacteriological quality of drinking water in residential, commercial and industrial areas
of Lucknow city was assessed under the drinking water quality surveillance programme,
2005. During pre-monsoon surveillance, bacteriological contamination in drinking water
samples was  15%, 33% and 20% in  residential, commercial and industrial areas
respectively. In post-monsoon the bacteriological quality of drinking water sample was
22%, 43% and 13%  in residential, commercial and industrial areas respectively. Thus,
24% of the water samples collected in pre-monsoon and 27% in post monsoon seasons
from Lucknow city were found to be bacteriologically unsafe for drinking purposes.

Awareness programme for school children and teachers

Environmental Awareness programme for school children was continued this year
also. Popular lectures were held on May 13, 2005 for students.  About 80 students and 10
teachers of Municipal Girls� Inter College & Playway High School  participated in the
programme. Two senior scientists of the Institute, Dr P Kakkar and Er. A H Khan addressed
the issues of water pollution and noise pollution respectively.

Poster painting and elocution competitions for school children on the occasion of
World Environment Day, 5th June,2005 were held. Children from class V-XII participated
in both the contests.

An awareness programme was coordinated with police personnel and medical experts,
specifically for teachers of local schools, in order to apprise them about the harmful effects
of firecrackers used during Diwali. This was organized a week prior to Diwali.

A collaborative programme for science teachers was organized along with Institute of
Career Studies (ICS) on Jan. 9 & 10, 2006. Twenty teachers from local schools visited
ITRC labs where several techniques, such as HPLC, AAS, microassays, etc were
demonstrated to them in the Analytical Section and Herbal Research Lab.
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New Facilities

DNA  Sequencer:

A state-of-the-art facility for DNA sequencing has been established at the centre.
Process of DNA sequencing has been upgraded with the help of advanced computer
technology.  The discovery has allowed more access to the secrets of DNA. An automated
DNA sequencer, �ABI Prism 3100 genetic analyzer� is used for determining DNA
sequencers. This is a 16-capillary automated sequencer which can sequence 16 samples
simultaneously in a single run.

DNA sequencing techniques represent a major breakthrough in biological research.
Two most popular methods are : (i) base specific chemical cleavage method of Maxam
and Gilbert and (ii) enzymatic di-deoxy terminator method also called Sanger�s method.
The automated capillary sequencer utilizes the principle of Sanger�s method.
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 The sequencing machines are capable of reading and storing the data and result in
data with lower percentage of errors.
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Denaturing High Performance Liquid Chromatography (dHPLC)

It is the robotic method to screen the variations/mutations from its wild type. dHPLC
analysis is based on the principle that from a column, partially denatured hetroduplexes will
elute earlier than non-denatured homoduplexes.

Hybridization of wild type DNA with polymorphic DNA, after denaturation and cooling,
will yield hetroduplexes. The specific nucleotide mismatch and the melting characteristics
of the surrounding bases, influences the manner in which a hetroduplex peak resolves.
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Elution profiles that differ from the wild type or reference DNA indicate the presence
of mutations or polymorphisms.
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Capabilities and Expertise

l A battery of toxicity studies as per the approved National and International guidelines.

l In vitro and in vivo test systems such as rat intestinal microorganisms, cell cultures,
transgenic Drosophila melanogaster and Bacopa monneri for the evaluation of
genotoxic, carcinogenic and mutagenic potential of xenobiotics and mechanistic studies.

l Semi automated system using 96 well microplate for testing total antioxidant capacity
of test sample using ABTS radical quenching.

l Comparative  antioxidant potential of medicinal plants using multiple semiautomated
microassays.

l Identification of specific herbal tea ingredients using  marker compounds by HPLC
and HPTLC methods.

l Receptor binding microassays by high throughput screens for neurological disorders.

l Analysis of polyaromatic hydrocarbons, dopamine , 3,4-dihydroxyphenylacetic acid,
homovallenic acid, aldehydes and aromatic hydrocarbons in biological samples and
different environmental matrices like air, water, river sediment and soil.

l Analysis of herbo-mineral and drugs of poisonous plant origin including their anatomical
features and chromatographic finger print profile.

l Flow cytometry for mechanistic studies.

l HPLC analysis of carcinogenic dyes.

l Assay of benzene, toluene and xylene in blood, air and smoke samples by GC-MS.

l Monitoring of emission from biomedical incinenators.

l Oligomer designing for PCR and real time PCR to detect water and food borne
pathogens, genetically modified crops.

l Morphotomeric analysis of the bronchoalveolar lavage fluid cells.

l Carcinogen risk assessment capability using in vitro experimental model.

l In vitro assessment of xenobiotic metabolizing P450s in cultured rat brain neuronals
and glial cells.

l In vivo genotoxicity assessment in multiple organs and tissues of mouse using alkaline
comet assay.

l Expertise in the area of  �Multivariate Statistical Modeling� and �measurements
uncertainty in chemical analysis�.

l Expertise for calibration of pressure gauges, balances and spectrophotometers.

l Capability has been developed to standardize Alloxan induced diabetes model in rats.

l Expertise on development of a database on � Traditional Plants as antidotes: Snakes
and Scorpions�.
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Services Offered/Rendered

Health and Environmental Monitoring

l Epidemiological surveys on occupational diseases in industrial workers  with suggestion
for remedial measures.

l Surveys for adulteration and contamination of food material.

l Environmental monitoring at selected sites.

l Monitoring of noise level in industrial, commercial and residential areas.

l Environmental and ecotoxicological impact assessment studies.

l Analysis of serum samples of protein malnourished children for their antioxidant status.

Safety Evaluation

l Drinking  and packaged water.

l Agrochemicals, dyes, food additives, plastics and polymers, petrochemicals ,
detergents, fibres and particulate matter.

l Herbal  products and pesticides.

Toxicity Studies

l Long term toxicity studies for neurological , reproductive, teratogenic, mutagenic,
carcinogenic and phototoxic evaluation of environmental chemicals/NCEs.

l Gastrointestinal toxicity  evaluation of petroleum products (multifunctional additives)
following oral and dermal exposure.

l GI-toxicity evaluation of extract of plastics in water/simulant.

Analysis of Pollutants and Quality Assurance

l Quality assurance for purity of herbal raw drugs and presence of contaminants.

l Analysis of residues of pesticides and metals in biological and environmental samples.

l Analysis of waste water from industries.

Disposal of Wastes

l Biodegradation of persistent pesticides and bioremediation of contaminated sites.

Information Services

l Electronic information database: Chembank, Poltox, Poisondex, IPCS-INTOX, ILO
encyclopedia, CHEMWATCH

l Updated database (DABTOX) on toxicity profile of industrial chemicals/agrochemicals;
food additives and cosmetics used in India.
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Technical and support services

Library and  Information Centre

A well established set up of library attracts and encourages the scientists and research
scholars of  an institution to devote excitingly towards R&D activities.  ITRC library tried
to become a model library through collection of rich literature encompassing state-of-the-
art information in the area of industrial and environmental toxicology.  Presently, the library
is enriched with 30,000 different categories of information materials such as books, bound
periodicals, databases, reports and specific reference material on print and electronic format.
In addition, during the period library acquired 103 periodicals, four online journals, three
international databases on CDROM-220 books, 590 bound volumes, 88 ITRC research
papers this year and annual reports of different institutions.   Full text access of 3095
periodicals of nine biomedical publishers is available to all scientist on their desk top computer
under CSIR E-journls consortium.   The abstracting services, in house bulletin and other
current awareness services are also brought out. The staff of the library also imparted
training to two students of Diploma in Library and Information Science under apprenticeship
act 1961.

Research, Planning and Business Development

Research, Planning and Business Development Division (RPBD) is the central point
to govern and project the overall activities of the centre by planning, monitoring and
evaluating the inhouse, networked and externally funded projects activities.  It also explores
the possibilities of business development by establishing liaison with industries, private and
public sector undertakings, government organizations, research institutions and universities.
Further, it interacts with International Scientific and Technology Affairs Directorate of CSIR
and other International and National agencies to organize the visits/ deputation of scientists
under various bilateral exchange programmes.  Preparation of annual scientific reports,
five year plan, proper management of intellectual material by coordination with the scientists
for identification of patentable content of the material and sending it to the Intellectual
Property Management Division of CSIR for execution, are some of the important activities
of the division.  The R&D output of six major areas namely: Preventive Toxicology, Health
Risk Assessment, Predictive Toxicology, Environmental Toxicology, Analytical Toxicology
and Inhalation Toxioclogy are compiled, collated and published yearly in the  form of
Annual Report to apprise the industry government and academia with the centre�s current
contribution towards science, economy, society and extramural human resource
development.   The division is also responsible to attend parliament questions, prepare
audit replies and arrange the meetings of Research Council (RC), Management Council
(MC) and various other scientific activities.  In addition, the division facilitates the signing
process of MOU/Agreements between the institute and outside parties related to project
related activities and training.  The division also arrange to impart training to postgraduate
students of various universities and also to arrange training for officials of national and
international organizations.
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Further, the division interacts with media to highlight various institutional programmes
and celebrations (National Technology Day, World Environment Day, CSIR/ITRC
Foundation Day, Workshops, Seminars and Conferences) by making them accessible
with the highlights of the programmes and day to day R&D activities of the institute for
proper coverage and publicity.

Biomedical Illustration and Photography

The division is well equipped with modern tools for projection and photography viz.
computers, digital interactive screen, multimedia slides and overhead projectors, SLR and
digital cameras to facilitate various activities of the institute.  It also prepares posters and
other display materials required for presentations.  Facilities exist for developing and printing
of black and white photographs and of coloured slides required for publication.  The
division organizes projection and plays important role in exhibition of our achievements at
various locations in the country.

A Distributed Information Centre on Toxic Chemicals

The main activities of the ENVIS Centre at ITRC have been constructing and
developing a data base on toxic chemicals, publication of Newsletter; and answering of
chemicals/environment related queries. The ENVIS website is being maintained Data entry
of toxic chemicals is in progress and  information on 42 chemicals related to dyes and
solvents has been compiled whereas 35 Chemicals have been updated.   In addition,
online information available : (a) Newsletters up to Feb.2006 and archives since Feb
2000. (b) Abstracts of Current Literature in Toxicology, more than  2000 are available.

Information related to priority chemicals used in the country has been compiled and
stored in the existing database. During the year, ENVIS Centre increased the list of data
profiles of chemicals to 809 in the database. Updating of the existing information in the
chemicals� database is also carried out regularly.

Abstracts of current literature in Toxicology, Vol. 16, No.3-4 (July-Dec) 2003 with
209 abstracts, Vol. 17 No. 1-2 (Jan-June) 2004, with 178 abstracts and No. 3-4 (July-
Dec) 2004 with 180 abstracts pertaining to various environmental and toxicological topics
have been printed this year.

Newsletter:  A quarterly publication, ENVIS Newsletter is brought out regularly. Vol.
12, Nos. 3 & 4 and Vol. 13, Nos. 1& 2 have been published. All publications have been
uploaded on the website.

Further, attended a total of 68 technical queries related with chemical poisonings,
toxicity and waste management, pollution aspects; from industries, govt. departments,
researchers.

A database on �Traditional plants as antidotes: snakes and scorpions� has been
developed and submitted for copyright.
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Computer Centre

Computer Centre provides central computing facility to the staff of the Institute engaged
in R&D and S&T activities. The facility includes development & maintenance of application
softwares, web sites, databases and data analysis. Computer Centre maintains a Campus
wide Local Area Network consisting of more than 100 nodes. It also manages a 512 kbps
broadband Internet connectivity which  has been provided to the scientists, technical staff
and research students  so as to assist them in their R&D and S&T work. The Centre
maintains central internet services for the students and staff members of the institute. It
houses a central DTP facility, which caters to the need of scientists for preparation of
reports and presentations. This Centre also regularly provides in-house computer software
training for human resource development.

Animal Facility

The Animal House facility at ITRC follows GLP norms where animals are being
maintained under standard conditions. Breeding of animals is supervised in order to supply
healthy animals to the scientists of the centre for R&D studies.  In-bred colonies of animals
viz mice, rats, guinea pigs, rabbits, fishes and sheep are being maintained.  Professional
veterinary services are provided to all animals as and when required during experimentation.
The animal facility is recognized by the National Accreditation Board for Testing and
Calibration Laboratories, India.  The section organizes regular meetings of Institutional
animal Ethics Committee to review proposed animal experiments along with their protocols
before giving clearance for the use of animals for research projects. King George�s Medical
University, Lucknow, B.P. Institute, Lucknow and Sri Chitra Tirunal Institute of Medical
Sciences, Trivendram are using animals for their research work from this facility.

Analytical Chemistry

The section continued its support to various R&D activities/sponsored projects of the
institute.  It is equipped with modern instruments, like, Luminescence and
Spectrophotometers, AAS, GLC, HPLC and GC-MS which are used to conduct routine
analysis of the referred samples of biological/environmental origin for the determination of
chemical pollutants/toxicants as per NABL guidelines.   Arsenic evaluation studies in water
samples of hand  pumps sponsored by U.P. Jal Nigam, Lucknow were successfully
completed.  Also, analysis of blood, urine and water samples for pesticides and metals
received from PGI, Chandigarh and Remote Sensing Application Centre, Lucknow and
heavy metals analysis in fish,  medicine samples referred by ICMR, New Delhi as desired
by Andhra Pradesh High Court were completed. Studies are going on for the analysis of
pheromones �3 (air  borne  chemical  substances  that  are   secreted externally by animal
urine, feces) in the samples of urine/cervical mucous of cows/buffaloes at different phases
of estrous period in collaboration with IVRI, Izatnagar. In addition, samples of water and
soil are also being analysed for pesticides including organochlorines and organophosphorous
compounds as well as pyrethroids, mainly cypermethrin and fenvalerate, which are used
as mosquito repellants.
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Human Resource Development

Training programme on analysis of pesticides and other organics
(SELA-2) (October 18-22, 2005)

A 5-day training programme on �Analysis of Pesticides and other Organics� (SELA-
2) sponsored by Central Pollution Control Board (CPCB), Delhi was organized  at ITRC,
Lucknow from October 18-22, 2005.  Twenty four chemists and analysts from State
Pollution Control Boards,  CPCB, Central Ground Water Board, Universities and  scientific
institutions participated in the programme.

Dr. Jai Raj Behari, the  chairman, organizing committee emphasized on the need of
correct analysis to combat the increasing trend of environmental  pollution and associated
health problems. The analysis of chemical pollutants/toxicants  in various matrices is  needed
to arrive at a sound decision of controlling such pollutants.  Dr. R.B. Raizada, Dy. Director,
ITRC, gave the genesis of the programme and spoke on the importance of pesticide analysis
in different matrices including, water, air, food, soil.  A brief account of how pesticides and
other organic chemicals like polycyclic aromatic hydrocarbons (PAH�s) directly or indirectly
affect human health was also given along with significance of  setting permissible limits of
these chemicals.

The course was designed in 5 modules which included Analytical laboratory
management, national status of organic pollutants, chromatographic systems, quality
assurance, compilation and reporting of  data.

Dr. R.B. Raizada presented the national scenario and informed about permissible
limits, the restricted use of some pesticides and  those which have already been banned.
Dr. Sushil Kumar delivered his lecture on  safety measures in laboratory work and Dr.
A.K. Srivastava  delivered the  lecture on health effects of pesticides and PAHs.  Later, in
the afternoon the participants were taken to Gomti river sites and a demonstration on
collection of water samples was given. Dr.R.C.Murthy delivered a talk on Analytical
laboratory management.  Routine problems in analytical laboratory and their solutions
were discussed with  the participants. In the afternoon, the participants were taken to
Water Analysis Laboratory at Gheru Campus of ITRC, where a demonstration on
accelerated solvent extractor system was given.

Dr. M.K.J.Siddiqui, Director, Council of Science and Technology, Uttar Pradesh,
Lucknow delivered  a talk on biological monitoring of pesticides.  Later Er.A..H.Khan
demonstrated the sampling machine for monitoring of air.  A session was devoted to
processing of water samples, spiked water samples for pesticide and PAH analysis on
GLC and HPLC respectively.  The complete solvent extraction, concentration and cleanup
of the samples were demonstrated to the participants, who interacted with zest during the
session.

During the valedictory function, Dr.C.M.Gupta in his presidential address expressed
his views on quality of analysis in relation to  chemical pollutants especially pesticides
which somehow find their way into the food chain.  He also emphasised the need of
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precise and accurate analysis of heavy metals as they are also organic contaminants in
environment.  Dr. M.Q. Ansari, Sr. Scientist, CPCB and Guest of Honour laid emphasis
on the necessity of such courses in the present environmental scenario and informed the
role of CPCB in training the manpower all over the country.  Dr. L.P.Srivastava, Scientist
EII, Pesticide Toxicology Division of ITRC and Organising secretary of the programme
while proposing the vote of thanks, expressed his happiness over  the success of the
programme, which was mainly due to interest of the participants and the cooperation of
ITRC team.

Indo-US workshop on public health and medical education (April 7-8,
2005)

A two-day Indo-US conference on Public Health and Medical Education was
organized jointly by ITRC and King George�s Medical University (KGMU), Lucknow
from 7-8th April, 2005 at Scientific Convention Centre, Lucknow. Prof. YK Gupta, Director,
ITRC, Lucknow welcomed the guests and participants. Prof. PK Dave, President, Indian
Academy of Medical Sciences and Ex-Director, All India Institute of Medical Sciences
(AIIMS), New Delhi was the chief guest. Dr E Cassimatis of USA highlighted the agenda
of Indo-US program and Dr RK Maheshwari of US discussed the genesis and overview
of the seminar. Prof. Dave spoke on �Problems in Health Care and Medical Education�
and suggested the methods of revamping medical education in India and USA. Prof. Dave
highlighted the 20-point programme of Government of India on Public Medical Health and
the role of tertiary super-speciality hospitals in each state for providing medical benefits to
each and every individual of this country. He further suggested that all the health centres of
this country must be attached with a Medical College situated locally to avoid the
unnecessary crowd in the big hospitals for easily curable diseases that can be cured even
at Primary Health Centres. The inaugural session was presided over by Dr RC Srimal, Ex-
Director, ITRC, Lucknow, Prof. Shally Awasthi of KGMU, Lucknow, delivered the vote
of thanks.

Dr E Cassimatis presented an overview of the development in medical education and
medicare in USA in the last three decades. Dr Richard Convan delivered a talk on
�Pathology: introduction to clinical medicine� that addressed issues such as  disease,
diagnosis and clinical pathologic correlation. Prof. RK Maheshwari delivered a lecture on
� Role of environmental pollutants and therapeutic agents in increased pathogenesis of
viruses�.

Dr Anoop K Singh of USUHS, USA in his talk �Cancer chemopreventive studies and
its impact on public health� highlighted the fact that since India is growing from a developing
country to a developed country, the incidence of cancer has increased. This is primarily
due to the dietary habits and lifestyle. Dr JT Stocker, USUHS, during his lecture dwelled
upon the congenital pulmonary alveolar malformation.  Dr YK Gupta, Director, ITRC
discussed �Rational use of antibiotics� and emphasized on the use, misuse and abuse of
antibiotics.

Prof. Mahendra Bhandari, Vice-chancellor, KGMU, Lucknow, presented  an overview
of the challenges and the future of medical education in India. Dr M Turner of USA spoke
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on the practice of global public healthcare and highlighted the importance of public health
with reference to epidemiology in diverse population. Dr. P Pushpangadan, Director of
NBRI, stressed on the need for revitalization of traditional remedies for primary healthcare.

Dr Shakti Gupta, AIIMS, New Delhi gave an overview on the changing role of hospitals
for the future.  Dr M Huynh of USA highlighted the major health challenges faced by USA
for human welfare and security and emphasized the need of similar approaches worldwide.
Dr R Lipnick discussed about communicable diseases and their surveillance under drastic
conditions.

Prof. CP Govilla, Vice Chancellor KG Dental University, Lucknow, delivered the
valedictory address. Dr Yogeshwer Shukla, Organising Secretary,  presented the vote of
thanks.

Prof. Y.K. Gupta speaking during the inauguration of Indo-US workshop on Public Health & Medical
Education (April, 2005)

International conference on Toxicology, Environmental and Occupational
Health (ICTEOH) (November 14-17, 2005)

Industrial Toxicology Research Centre, Lucknow and Society of Toxicology (STOX),
India jointly organized the International Conference on Toxicology, Environmental and
Occupational Health (ICTEOH-2005).  On 14th November, the Continuing Education
Courses on  selected topics for deliberation were organized and these were: Toxicogenomics
and Metabonomics; Good Laboratory Practices (GLP); Biomarkers of Toxicity and Disease
Progression and In Silico methods in toxicology. Postgraduate and doctoral level attended
the course. The courses emphasized the upcoming technologies in Toxicity and safety
evaluation of consumer products, drugs, agrochemicals, industrial and environmental
chemicals and pollutants for regulatory control and safety to human health and environment.

Professor Mahendra Bhandari, Vice Chancellor, K.G. Medical University, Lucknow
presided over while Professor A. Wallace Hayes was the Chief Guest of the inaugural
function. Dr. R. Ettlin, Chief, Basel Operations, Novartis Pharma AG, Switzerland and
Professor Tohru Inoue were Guests of Honour. Dr. C.R. Krishna Murti Honour Lecture
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was delivered  by Dr. A.
Wallace Hayes, Secretary
General, International
Union of Toxicology and
Professor, Environmental
Health, Harvard School
of Public Health, USA,
entitled �Corner-stones of
Toxicology�.  He was of
the opinion that three
axioms are central to
toxicology. These are
people differ, dose matters
and things change. The
plenary lecture on
�Benzene Induced
Leukomogenesis between
wild-type and P53 gene
knockout mice�  was delivered by Dr. Tohru Inoue, Director, National Institute of Public
Health Sciences, Tokyo, Japan and Vice President, International Union of Toxicology.
Several Scientific Symposiums on Toxicogenomics; Risk Assessment of Biotechnology
derived Products; Chemical disaster Management; Toxicity of Metals, Toxicity of
Pesticides; Environmental Health; Occupational and Environmental Diseases and Asthma;
Ecotoxicology; Preventive Toxicology and General Toxicology took place.

XXIX All India Cell Biology conference and symposium on Gene to
genome: Environment and Chemical interaction (Jan 17-20, 2006)

The XXIV All India Cell Biology Conference was organized at ITRC. In the inaugural
function held on January 17, 2006 at the Scientific Convention Centre, King George's
Medical University, Dr. V.P. Kamboj, Former Director, Central Drug Research Institute,
Lucknow and President National Academy of Sciences India, Allahabad graced the
occasion as chief guest and Dr. P.K. Seth, Former Director, Industrial Toxicology Research
Centre, Lucknow and CEO, Biotech Park, Lucknow presided over the function. Other
dignitaries were Dr. C.M. Gupta, Director, Central Drug Research Institute and Industrial
Toxicology Research Centre, Lucknow, Dr. D.K. Saxena, Vice Chairman Organizing
Committee: Prof. J.K. Roy, Executive Secretary, ISCB and Dr. D. Kar Chowdhuri,
Organizing Secretary, Industrial Toxicology Research Centre, Lucknow. More than 250
delegates attended the conference.

In summary, 6 plenary lectures, 21 invited talks, 22 selected oral presentations by
students, 4 oral presentations by senior members, 123 poster presentations were held at
the centre. The poster session saw extensive interaction among student presenters with
experts of the field everyday for three hours.

Inaugural function of International Conference on  Toxicology,
Environmental and Occupational Health - Prof. B. Dev is being
felicitated by Dr. P. Pushpangadan, Director, NBRI. Also on dais
(L-R): Dr. A.P. Sahu, Prof. R.P. Singh, Dr. C.M. Gupta and Dr. Deepak
Agarwal
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Notable among the
speakers were Prof. Rajiva
Raman, BHU, Varanasi;
Prof. Partha P. Majumder,
Indian Statistical Institute,
Kolkata; Prof. Lalji Singh,
CCMB, Hyderabad; Dr. A.
Kumar of MRDG, IISc,
Bangalore; Prof. B.K.
Thelma, Delhi University;
Prof. Balraj Mittal,
SGPGIMS, Lucknow; Prof.
G.N. Pandey, University of
Chicago, USA; Dr. Amitabh
Mukhopadhyay, NII, New
Delhi; Dr. Amitabha
Chattapadhyay, CCMB,
Hyderabad; Dr. G. Swarup,
CCMB, Hyderabad; Prof. M.M. Godbole, SGPGIMS, Lucknow; Prof. M.R.S Rao,
President, JNCASR; Prof. Anuradha Lohia, Bose Institute, Kolkata; Prof. Alok
Bhattacharya, JNU, New Delhi; Dr. J. Gaurishankar, CDFD, Hyderabad; Dr. Ramesh
Sonti, CCMB, Hyderabad and Dr. Imran Siddiqui, CCMB, Hyderabad. Other eminent
scientists who delivered the lectures were Dr. Rishi Shanker, ITRC, Lucknow; Prof. K.P.
Gopinathan, IISc, Bangalore; Dr. K. Subramanium, BSBE, IIT, Kanpur; Dr. S. Ghaskadbi,
ARI, Pune; Prof. J. K. Roy, BHU, Varanasi; Dr. David de Pomerai, Nottingham University,
UK; Prof. Umesh Varshney, IISc, Bangalore; Dr. S. Laloraya, IISc, Bangalore; Dr. D.
Parmar, ITRC, Lucknow and Dr. Satish Kumar, CCMB, Hyderabad.

A unique feature of this conference was an interactive one-to-one meet of students of
local schools (convent and Government), colleges and Lucknow University with the leading
scientists during all the three days. In the valedictory function on January 20, 2006, chief
guest was Prof. S.S. Agarwal, Former Director, SGPGIMS, Lucknow while Dr. R.C.
Srimal, Former Director, ITRC, Lucknow presided over the  function. Both the
distinguished guests in their address stressed the need to take the research programmes in
Cell and Molecular Biology that can ultimately out reach to masses.

Workshop on Genomics and Proteomics (Jan 30 to Feb 4, 2006)

The above course was designed to achieve a state-of-art understanding of modern
techniques of genomics and proteomics including a hands-on training.   Eleven young
investigators from academic institutions and research organizations like ICMR, ICAR,
CSIR and postgraduate institutions attended the course.  Eminent scientists from CCMB,
ITRC, CDRI and SGPGI delivered lectures and also discussed the experimental methods
relevant to the course.  The major focus of the training was on the detection of SNPs by
high throughput DNA sequencing and protein profiling by two dimensional (2-D) gel
electrophoresis  of samples that were exposed to various toxicants.

Inaugural function of XXIX All India Cell Biology Conference and
Symposium on Gene to Genome at Scientific Convention Centre,
Lucknow on 17th January, 2006. Release of scientific abstract book
by the dignitaries (L-F) Dr. D. Kar Chowdhari, Dr. C.M. Gupta,
Dr. V.P. Kamboj, Dr. P.K. Seth and Prof. R. Raman
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CSIR Programme  on  Youth for Leadership in Science (CPYLS) - January
24-25, 2006

On 24th and 25th of January, 2006, Industrial Toxicology Research Centre organized
the CSIR Programme on Youth for Leadership in Science (CPYLS). Out of the ten students
selected from the merit list of U.P. Board, CBSE and ICSE Boards� class X examination
of 2005, the following participated in this programme: Akash Gandotra of St Mary�s
Convent Inter College, Lucknow; Gulrukh and Kanchan Verma of New Public Inter
College, Lucknow; Shashank Tripathi of Jugal Devi Saraswati Vidya Mandir, Kanpur;
Narendra Mukherjee and Raghav Bhatt of La Martiniere Boys� College, Lucknow and
Vikas Prasad Verma of Maharani Laxmi Bai Memorial Inter College, Barabanki.

At the inauguration of the CPYLS
programme, the chief guest Prof. S.S.
Agarwal former Director,  Sanjay
Gandhi Post Graduate Institute of
Medical Sciences, Lucknow, delivered
a popular lecture. Incidentally, as all the
participating students belonged to the
PCM stream Prof. Agarwal gave them
a glimpse into the interrelationship of
physics and biology. Narrating examples
of physics in modern medicine he said
that science in itself is an ocean of
knowledge and that anybody working
diligently and patiently could achieve his
dreams. He lauded the efforts of CSIR
in popularizing science among the students through CPYLS programme and providing
motivation at the right time by �catching them young�. Before this, the Director of the
Centre Dr. C.M.Gupta while welcoming the students, their parents and the chief guest,
emphasized on the importance of scientific knowledge for the growth of the country. He
also informed that though this is a century of biology, physics and mathematical sciences
are integrated as could be seen in latest surgery and diagnostic techniques. Every child, he
said, is a born scientist having an inquisitive temperament and that it is up to us elders to
channelize and satiate his curiosity. Dr D.K.Saxena, Chairman HRDC while presenting the
genesis of the programme said that this was basically meant to encourage class X students
to continue their scientific pursuits and interest in science as they prepare for college. Dr
Farhat Jaffery, Convener of the programme, proposed a vote of thanks.

Further, a programme was chalked out for the children to visit various institutional
laboratories and facilities. The techniques for detecting and quantifying chemicals and
toxicants were shown in the Dyes & Food Adulterants Lab, Developmental Toxicology,
Petroleum Toxicology and the Analytical Toxicology labs. The application of DNA
microarray and proteomics in toxicogenomics; Polymerase Chain Reaction (PCR) technique
and its applicability in biological research; Comet assay for the qualitative and quantitative
assessment of DNA damage and repair were demonstrated to the students. The first day
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programme interacting with Dr. S.K. Bhargava during
a laboratory demonstration
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activities concluded with a talk on biotechnology by Dr Ashwani Kumar, Dy. Director,
ITRC.

On the next day CPYLS students visited the Herbal Research Lab, Environmental
Monitoring Lab and Cell Culture Facility.  Assessment of the impact of chemicals on growing
embryos; microassays for high throughput screening of antioxidant potential of natural
products and protocols for assessing the impact of occupational hazards on workers was
demonstrated to the children. This exercise was carried out so as to acquaint the students
with the modern approaches to toxicology�at molecular and genetic levels and also the
impact of toxicants and pollutants on human health with modern tools. Later, Dr.
D.N.Kachru, a senior scientist at ITRC presented a talk on genetically modified food.

A valedictory function was held later in the evening where the students expressed their
views on the experience of the two days� programme. The children were quite impressed
by the working facilities available here; the instruments and techniques particularly in the
Herbal Research, In vitro toxicology, and Environmental Monitoring laboratories fascinated
them most. While airing their opinions, generally the students expressed their satisfaction
and gratitude towards the CPYLS programme. One of the students who had plans of
becoming an engineer is �giving it a second thought� now, that is after seeing the scope in
integrating biology and physics.  All the students marveled at the patience displayed by
scientists in answering their queries.

The Director presented mementos and certificates to CPYLS participants and
concluded the event with an open invitation to them to visit ITRC anytime they wished,
interact with scientists here, and also participate in any activity organized by this Institute.

A Training Workshop on Need for innovative teaching in science under
�Faculty training and motivation & adoption of schools and colleges  by
CSIR Labs� -   March 22-24,2006

Industrial Toxicology Research Centre (ITRC), Lucknow organized a training workshop
for middle and senior school teachers, under the programme �Faculty Training and Motivation
& Adoption of Schools and Colleges� funded by Human Resource Development Group of
CSIR. This three days� course was scheduled from 22-24th March 2006 for science teachers
(chemistry, biology, environmental science, physics and mathematics) and was designed to
emphasize the need for innovative methods of teaching that would enable them to motivate
students and develop their interest in science. The intention has been that the course will
result in teachers who are better informed about the new and emerging areas in science.

A total of 28 teachers from 13 schools and colleges partook training. Teachers from
two schools that have been adopted by ITRC under the ongoing CSIR scheme also
participated. Dr. Farhat N. Jaffery and Dr. Poonam Kakkar Scientists, ITRC, coordinated
the programme.

Dr P.K.Seth, CEO, Biotechnology Park, Lucknow and Former Director of ITRC
delivered the Keynote address. He highlighted the importance of introducing biotechnology
in the curriculum of schools. There was a vast scope for the future entrepreneurs with
increasing globalization, he informed.
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Faculty training  workshop on �Need for
innovative teaching in science�, March � 2006
Sitting on the dias are L-R: Dr. P. Kakkar, Dr. P.K.
Seth and Dr. F.N. Jaffery

Teachers attending the demonstration of
techniques at Herbal Research Laboratory

The Workshop covered a wide range of topics�biotechnology, innovative methods
of teaching science, good laboratory practices, total quality management, grooming of
students to select the right and successful careers.  The faculty included renowned scientists,
Dr Nitya Anand, Former Director, CDRI and Prof. Bhumitra Dev, Former Vice Chancellor,
Gorakhhpur and Bareilly Universities besides senior scientists from ITRC. They emphasized
on innovative methods of teaching science and its application in daily life and also the value
of science teaching in building students� careers. It was explained how a scientific approach
and temperament is important in developing creativity, interest and enthusiasm among
students.

Importance of teaching intellectual property issues at school level; food safety�
particularly the adulteration and contamination of popularly sold eatables were some other
topics covered which were much appreciated by the participating teachers. Along with
lectures, online science quiz, and tours of research labs were also organized. Ample time
was allotted for interaction and discussion. The programme also included experimental
techniques and methods for applying strategies in the classroom.

The participants visited several laboratories of the Institute: Analytical, Food Toxicology,
Herbal Research and Developmental Toxicology labs. Here, the participants were shown
various instruments, their functioning and certain indigenous methodologies were also
displayed. Scientists imparted demonstrations and briefed the participants about the need
for development and adoption of cost-effective and rapid methods of testing.

Later, teachers interacted with each other to create lessons from everyday objects. In
this way, their contribution in implementing new ideas and methods in the teaching of science
in their schools was judged. After two days of intensive deliberations, a panel discussion
was held to sort out the problems faced by teachers in conveying the practical application
of theoretical lessons and ways of improving it. The programme was evaluated through
post-workshop questionnaires. These indicated a high degree of teacher satisfaction with
the quality of the training, the use of hands-on learning, and the applicability of the material
to their own classes.

A valedictory function was held at the end of the workshop where the teachers received
certificates of participation from Dr Ashwani Kumar, Deputy Director, ITRC.
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Annual Events

National Technology Day  - May 11, 2005

On the occasion of National Technology Day, the institute was opened for students
and general public. They visited the labs and interacted with scientists. A film show was
held which showcased R & D activities being carried out at ITRC.

World Environment Day - 5th June, 2005

June 5, 2005 was a historical day for Industrial Toxicology Research Centre where
luminaries from all walks of life, namely judicial and administrative services, academicians,
researchers, NGO�s, children, people from rural areas, social workers gathered to celebrate
the occasion.  While welcoming them, Prof. Y.K.Gupta, Director, ITRC expressed his
happiness on the presence of  the large gathering from diverse professions.  He said that
Lucknow,  a city of culture, which transformed into a city of culture and science, will now
be regarded as a city of culture, science and environment.  Lucknow should become a role
model for the city in caring for the environment.  He further added that all those present on
the occasion will sign the Science Environment Awareness Network (SEAN) roll and take
an oath to save the environment.  He was hopeful that the SEAN  will enroll large number
of members  in the network by the year end.

Dr. C.M.Gupta, Director, CDRI inaugúrated  the roll of SEAN and administered the
oath. Dr. Gupta  also released the following publications on the occasion:

Children participating in a  poster painting competition held on World Environment Day, 2005
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l Industrial Toxicology Bulletin

l Report on �Environmental Status of Lucknow��

l Vish Vigyan Sandesh.

A few guests of honour namely,
Mr. Bhaiyajee, Social Worker,
Dr.Seema Javed, Journalist and
Mr.Sulkhan Singh, Inspector
General, Lucknow Zone expressed
their concern about the environment.

Dr.S.C.Barman, Scientist,
ITRC presented an overview of the
�Environmental Status of Lucknow�
Dr.C.M.Gupta gave away the prizes
to the winners  of the painting and
elocution contests.  Mr.A.H.Khan,
Scientist, ITRC proposed a vote of
thanks.

A panel discussion was held in which school children posed a number of questions
before a team of panelists comprising of Dr.Krishna Gopal, Scientist,ITRC, Dr.Abhiraj
Singh, Regional Officer, Ministry of Environment & Forests, Govt. of India, Er. K.K.Sharma,
U.P.Pollution Control Board, Mr.M.M.Lal, Ex-Scientist, ITRC, Prof. Y.K.Gupta, Director
ITRC, Dr. R.C.Srimal, ex-Director, ITRC, Dr. M.Z. Hasan, ex.Scientist, NEERI, Nagpur,
Dr.S.K.Bhargava, Scientist , ITRC and Dr. P. Kakkar, scientist and moderator.

Dr. S.K. Bhargava presented the pre-monsoon environmental status report of Lucknow
and informed average concentration of RSPM in residential area was found in the range of
118.7 (Aliganj) to 170.3 (Indira Nagar), in commercial area it was 128.8 (Chowk) to
198.9   (Aminabad).  In industrial area at  Amausi 103.3. The average concentration of
SPM in residential area was found in the range of 297.3 (Gomti Nagar) to 402.6  (Vikas
Nagar), in commercial area 378.0 (Alambagh) to 471.2  (Charbagh) and only industrial
area Amausi was 273.5.

fgUnh i[kokM+k & flrEcj  14�28, 2005

vkS|ksfxd fo"kfoKku vuqla/kku dsUnz ¼vkbZ-Vh-vkj-lh½ esa fnukad 14-09-2005 dks izkr% 10%00

cts fgUnh i[kokM+k 14 ls 28 flrEcj] 2005 ds mn~?kkVu lekjksg dk vk;kstu fd;k x;kA bl volj
ij eq[; vfrfFk izksQslj :i js[kk oekZ] HkwriwoZ dqyifr] y[kuÅ fo'ofo|ky; FkhaA mUgksaus dgk fd bl
egRoiw.kZ fnu ds volj ij vkea=.k ds fy, vkHkkjh gw¡A mUgksaus dgk fd brus lkyksa ls fgUnh dks jk"VªHkk"kk
dk ntkZ fn;k x;k fdUrq blesa lw>cw> ds lkFk dk;Z fd;k tkuk pkfg,A Hkk"kk flQZ dkxtksa ij ntZ djus
okyh dksbZ fyfi ugha gksrh gSA Hkk"kk ds eeZ dks le>uk pkfg,A Hkk"kk ls gekjh ft+Unxh Liafnr gksrh gSA
;g gekjh vk'kkvksa vkSj Hkkoukvksa ,oa dYiukvksa dh thrh&tkxrh rLohj gSA Hkk"kk ds ewy vFkZ ls gh
vuqokn ugha dj ldrs gSaA vuqokn gkL;kLin ugha gksus pkfg,A laLd`rfu"B vuqokn ls ljdkjh dkedkt

World Environment Day celebration. Sitting on the dais
(L-R) : Dr. S.K. Bhargava, Dr. C.M. Gupta,

Prof. Y.K. Gupta and Er. A.H. Khan
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dh Hkk"kk cksf>y gks tkrh gSA oSKkfud ys[k  vkSj ljdkjh dkedkt ds fy, u;s 'kCn x<+us iM+saxsA viHkza'k
ls Hkk"kk fodflr gksrh gSA oSKkfud ys[ku esa vkbZ-Vh-vkj-lh- dk iz;kl dkQh ljkguh; gSA eq[; vfrfFk
dks izrhd fpUg HksaV djrs gq, dk;ZØe ds v/;{k vkSj ofj"Bre oSKkfud MkW- vf'ouh dqekj us dgk fd
Hkk"kk dh 'kqn~/krk dh vksj /;ku nsuk pkfg,A mls cksf>y ugha cukuk pkfg,A gesa fgUnh dk T+;knk ls T;knk
izpkj&izlkj djuk pkfg,A lkFk gh fgUnh ds izdk'kuksa dks T+;knk ls T+;knk i<+uk pkfg,A blls iwoZ dk;ZØe
esa MkW- Mh-ds- lDlsuk] oSKkfud us eq[; vfrfFk dk vkSipkfjd ifjp; fn;kA Jh rkfjd dqrcqn~nhu]
iz'kklu fu;a=d ,oa izHkkjh jktHkk"kk rFkk lekjksg ds vk;kstu lfpo us dsUnz ds lHkh yksxksa ls vihy dh
bl i[kokM+s ds nkSjku vk;ksftr fofHkUu izfr;ksfxrkvksa esa c<+&p<+ dj izfrHkkfxrk djsaA lkFk gh mUgksaus
lHkh ds izfr vkHkkj O;Dr fd;kA

fgUnh i[kokM+k ds nkSjku fnukad 23-9-2005 dks izkr% 11%00 cts MkW- vkj-vkj- [kku] lykgdkj]
i;kZoj.k ,oa ou ea=ky;] ubZ fnYyh dk ^^jklk;fud nq?kZVuk,a & fu;a=.k ,oa fuokj.k** ij O;k[;ku
vk;ksftr gqvkA mUgksaus crk;k fd jlk;uksa us iwjs fo'o esa ekuo tkfr dh ewy thou i)fr vkSj
rkSj&rjhdksa esa ,d Økafr yk nh gSA vuqeku gS fd vkt lekt 60]000 ls Hkh vf/kd fdLe ds jlk;uksa
dk bLrseky dj jgk gSA Hkksiky esa gqbZ xSl nq?kZVuk bl ckr dh lk{; gS rFkk ;g ;kn fnykrh gS fd gesa
viuh izkS|ksfxdh; izxfr ds lkFk&lkFk blds nq"ifj.kkeksa ds izfr lrdZ jguk pkfg,A i;kZoj.k vkSj ou
ea=ky; }kjk i;kZoj.k ¼lqj{kk½ vf/kfu;e 1986 ds rgr ifjladVe; jlk;uksa vkSj jlk;fud vif'k"Vksa
ds fofuekZ.k] Hk.Mkj.k] vk;kr] fu;kZr vkSj ifjogu ds nkSjku gksus okyh nq?kZVukvksa ds fu;a=.k ds rjhdksa
dk fodkl djus ds fy, ,d <kapk rS;kj fd;k x;k gSA cM+h jklk;fud nq?kZVukvksa ls fuiVus ds fy,
i;kZoj.k vkSj ou ea=ky; uksMy ea=ky; gSA jklk;fud vkikr fLFkfr ls fuiVus ds fy, foLr`r ladV
izca/k ;kstuk,a rS;kj djus gsrq jkT;ksa dk lg;ksx fy;k tkrk gSA Hkkjr ljdkj us 1991 esa yksdnkf;rk
chek vf/kfu;e cuk;k gSA Hkkjr ljdkj }kjk gky gh esa ykxw fd, x, fu;eksa ds dBksj dk;kZUo;u ds
ckotwn Hkh jklk;fud nq?kZVukvksa dh laHkkouk ls cpk ugha tk ldrk gSA ,slh nq?kZVukvksa ls thou] lEifRr
rFkk i;kZoj.k dks uqdlku gksrk gS ;g t+:jh gS fd dsUnz] jkT; rFkk LFkkuh; Lrj ij iz'kklu dks
nq?kZVukvksa ds ifj.kkeksa ls fuiVus ds fy, iwjh rjg ls rS;kj j[kk tk,A ifjladVe; m|ksxksa dks pykus
okys O;fDr;ksa dks ;g lqfuf'pr djus ds
fy, xfrfof/k;ksa dk vkdyu djuk pkfg,A
ewY;kadu ds fy, i;kZoj.k ea=ky; }kjk
i;kZoj.k laj{k.k rFkk vif'k"Vksa ds }kjk
gksus okyh gkfu ls cpko ds laca/k esa
vusd vf/kfu;e cuk, x;s gSaA buesa ls
izeq[k jklk;fud nq?kZVuk ¼vkink fu;kstu½
vf/kfu;e] 1996] ifjladVe; jlk;uksa
dk fofuekZ.k] Hk.Mkj.k vkSj vk;kr
¼la'kks/ku½ fu;e] 2000] cSVjh ¼izca/ku
,oa gFkkyu½ fu;e] 2001] tho fpfdRlk
vif'k"V ¼izca/k vkSj gLru½ fu;e] 1998]
iqu% pfdr IykfLVd fofuekZ.k vkSj mi;ksx

fgUnh i[kokM+k lekjksg esa eq[; vfrfFk izks- :i js[kk oekZ dks Le`fr
fpUg iznku djrs gq;s Mk- v’ouh dqekj lkFk esa Mk- Mh-ds- lDlsuk

,oa Jh rkfjd dqrqcmn~nhu
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fu;e] 1999] Q~ykbZ,s'k vf/klwpuk] 1999] vkSj ifjladVe; vif'k"V ¼izca/ku vkSj gFkkyu½ fu;e]
1989 gSA ;g lqfuf'pr djuk jkT; ljdkj dk dke gS fd izR;sd ifjladVe; m|ksx] izpkyu ;k izØe
us vku&lkbV ;kstuk,a rS;kj dj yh gSaA jkT; ljdkj }kjk fdlh m|ksx] izpkyu ;k izØe esa turk rFkk
i;kZoj.k dks izHkkfor djus okyh vkikr fLFkfr;ksa ds fy, ,d vkQ&lkbV vkikr ;kstuk rS;kj dh tkuh
pkfg,A vku&lkbV vkSj vkQ&lkbV ;kstukvksa esa bl izdkj ls lkeatL; gksuk pkfg, fd vkikr lsok,a
mi;qDr le; ij viukbZ tk ldsaA dk;ZØe esa MkW- vf'ouh dqekj] mifuns'kd us MkW- vkj-vkj- [kku
dks izrhd fpUg HksaV fd;kA dk;ZØe dk vk;kstu MkW- t;jkr fcgkjh] oSKkfud us fd;kA mUgksaus ,oa lHkh
ds izfr vkHkkj izdV fd;kA

iqjLdkj forj.k ,oa lekiu lekjksg dk vk;kstu fnukad 28-09-2005 dks vijkõ 2%00 cts dsUnz
ds izs{kkx`g esa vk;ksftr gqvkA bl volj ij eq[; vfrfFk Jh Nsnk yky] funs'kd] mRrj izns'k fgUnh
laLFkku] y[kuÅ FksA eq[; vfrfFk us dgk fd vius fopkjksa dks O;Dr djus dh {kerk flQZ ekr`Hkk"kk esa
gSA oSKkfud vkSj rduhdh {ks= esa vaxzsth esa dk;Z djus dh etcwjh gSA daI;wVj dh izxfr esa fgUnh esa dqN
lkQ~Vos;j fodflr gq, gSaA Hkk"kk dk fodkl rHkh gks ldsxk tc og jksth&jksVh ls tqM+ tk,A fgUnh esa T+;knk
ls T+;knk dk;Z fd;k tkuk pkfg,] rHkh Hkk"kk dk fodkl laHko gSA

dk;ZØe dh v/;{krk djrs gq, dsUnz ds ofj"Bre oSKkfud MkW- vf'ouh dqekj us eq[; vfrfFk dks
izrhd fpUg HksaV fd;kA mUgksaus dgk fd eSa eq[; vfrfFk dk laLFkku esa Lokxr djrk gw¡A tks Hkk"kk tuthou
ls tqM+h gS mlds fodkl esa gekjk fgr gSA fgUnh dk iz;ksx T+;knk ls T+;knk c<+ jgk gSA viuh Hkk"kk esa
T+;knk ls T+;knk izdk'ku miyC/k gksus ls ns'k T+;knk fodkl dj ik,xkA vk'kk gS ,sls dk;ZØe fgUnh dh
mUufr esa lgk;d gksaxsA

bl volj ij i[kokM+s esa vk;ksftr fofHkUu izfr;ksfxrkvksa esa fot;h izfrHkkfx;ksa dks eq[; vfrfFk us
iqjLdkj vkSj izek.k i= iznku fd;kA MkW- vf'ouh dqekj us fgUnh esa dk;Z djus dh izksRlkgu ;kstuk ds
udn iqjLdkj ds vUrxZr 18 deZpkfj;ksa dks udn iqjLdkj ,oa izek.k i= iznku fd;kA lkFk gh
vUrjkZ"Vªh; oSKkfud fgUnh laxks"Bh] oSKkfud fgUnh dk;Z'kkyk vkSj jktHkk"kk dk;kZUo;u ds fy, Hkh izek.k
i= iznku fd;kA lekjksg ds vk;kstu lfpo Jh rkfjd dqrcqn~nhu] iz'kklu fu;a=d us fo'ks"k :i ls dsUnz
ds funs'kd] MkW- lh- ,e- xqIrk dk vkHkkj izdV fd;k ftuds dq'ky usr`Ro] ekxZn'kZu ,oa izsj.kkLo:i bl
i[kokM+s dk lQy vk;kstu laHko gqvkA mUgksaus bl dk;ZØe ds vk;kstu gsrq lHkh lacaf/kr ds lg;ksx gsrq
ân; ls vkHkkj izdV fd;kA

CSIR Foundation Day - 26th September 2005

CSIR Foundation Day was celebrated on September 26, 2005. An essay competition
was held on environmental issues for children of CSIR staff.   An exhibition showcasing
major achievements of the four Lucknow based CSIR laboratories, the Industrial Toxicology
Research Centre, Central Drug Research Institute, Central Institute of Medicinal and
Aromatic Plants and National Botanical Research Institute was jointly organized at Central
Institute of Medicinal and Aromatic Plants.  The exhibition was inaugurated by Dr. Deepak
Pental, Vice Chancellor, University of Delhi.  The exhibition remained open for one week.
Many dignitaries, farmers, students of various schools and general public visited the exhibition
site and discussed their concern with the experts.
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All the four laboratories jointly organized the foundation day lecture at 3.00 p.m. at
the Scientific Convention Cente, Shahmeena Road, Lucknow.  Dr. Deepak Pental, Vice
Chancellor, University of Delhi delivered a lecture entitled �Molecular biology and precision
breeding of crops�.

Dr. P.L. Gautam, Vice Chancellor, GB Pant University of Agriculture and Technology,
Pant Nagar presided over the function.  Besides the scientific activities, prizes and cash
awards were given to children for winning essay competition and securing meritorious
positions in various examinations.  Members of the staff, who had superannuated in the last
one year were awarded certificates and shawls whereas staff members who completed 25
years of service were awarded wrist  watches.

40th  Foundation Day of ITRC

Industrial Toxicology
Research Centre (ITRC)
celebrated its 40th Foundation Day
on 3rd November, 2005.  Earlier
in the day the 9th Prof. S.H. Zaidi
oration was delivered by Prof. A.K
Tyagi, Deptt. of Biochemistry,
University of Delhi South Campus.
While delivering the lecture entitled
�Mycobacterium tuberculosis: a
pathogen that refuses to be tamed�,
Prof. Tyagi said that tuberculosis
claims between 2-3 million lives
every year and one-third of the
world�s population is latently
infected with Mycobacterium
tuberculosis.  Dr. V.P. Kamboj,

Former Director, Central Drug
Research Institute (CDRI),
Lucknow while presiding the
function suggested that
extracellular signaling studies
which recognize the
Mycobacterium tuberculosis in
a human body may be elaborated.
In the afternoon the Foundation
Day was celebrated.  Dr. C.M.
Gupta, Director, ITRC welcomed
the chief guest, Dr. S.S. Agarwal,
Former Director SGPGI,
Lucknow and Dr. Nitya Anand,

CSIR Foundation Day celebration. Seated on the dais :
(L-R) Dr. D.K. Saxena, Prof. S.S. Agarwal;

Dr. Nitya Anand and Dr. C.M. Gupta

Prof. S.H. Zaidi oration : Sitting on the dais (L-R) :
Dr. Poonam Kakkar, Prof. A.K. Tyagi, Dr. C.M. Gupta and

Dr. GSD Gupta. Dr. V.P. Kamboj is addressing the audience
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Former Director, CDRI, Lucknow
and other dignitaries.  Dr. Gupta
focused on the ongoing R&D
activities related to thirteen
Networked projects and a few
important major in-house
programmes.  He informed that ITRC
is coordinating in one of the CSIR-
Networked projects entitled
�Toxicogenomics of genetic
polymorphism in Indian population
exposed to industrial chemicals for the
development of biomarkers�.  He
stated that proteomics approach for identification of blood protein biomarkers of arsenic
exposure is being employed for developing a database of protein profile in blood samples
from toxicant exposed and unexposed population.  This would help to delineate the molecular
mechanisms of actions of the test pollutants, he added.

While delivering the Foundation Day address, Dr. S.S. Agrawal explained the concept
of toxicology in the post-genomic era.  He opined that a qualitative shift has emerged in the
scope of toxicology.  He emphasized that understanding delineation of gene-environment
interaction is of great importance to all human diseases.

Dr. Nitya Anand released the report of Assessment Environmental Status of Lucknow
city � A Post Monsoon Survey.

National Science Day � 28th February, 2006

The centre observed  National Science Day on February 28, 2006 as open day for
general public and students.

School children taking keen interest in demonstrations during
exhibition on National Science Day, 2006

40th Foundation Day of ITRC : Dr. Nitya Anand being
felicitated by Dr. C.M. Gupta, Director  ITRC
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Seminars (April 2005 to March 2006)
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Sl. 
No. 

Name of speaker Topic 

1 A Jamal Khan Study of functionally important Single Nucleotide 
Polymorphisms in cytochrome P450 2E1 gene in 
Indian Population 

2 Abhishek Ojha Detection of GM Food by ELISA 
3 Alok Pandey Micronucleus assay in genetic toxicology 
4 Amita Mishra Allergenic potential of various food crops of India 
5 Amresh Mahapatra Bioinformatics: an overview 
6 Anoop Raj Tilak Genetic polymorphism of microsomal epoxide 

hydrolase and its association with cancer risk 
7 Anwar  Studies on association of functionally important 

genetic polymorphisms in cytochrome P-450 2E1 
gene with alcoholic liver cirrhosis 

8 Arvind Pratap Singh Automated DNA sequencing 
9 Ashu Johri Effect of prenatal exposure to Lindane and post 

natal expression of hepatic and brain cytochrome 
P450 

10 Ashu Johri Prenatal exposure to deltamethrin and persistent 
over expression of cerebral and hepatic 
cytochrome P450s 

11 Beer Bahadur Singh  Comparative chronic toxicity of pyridine, alpha-
picoline and beta-picoline to Lemna minor L. and 
Chlorella vulgaris B. 

12 Chaitali Sinha Developmental neurotoxicity of pyrethroid based 
mosquito repellent exposure in rat offspring 

13 Chandra Kumar Singh Genetically engineered plants: bane or boon 
14 Chandra Shekhar Seth Accumulation of cadmium and its toxicity to 

hydroporically grown Brassica campestris plant 
15 Chitra Tripathi The role of Survivin in cancer chemoprevention 
16 Chitra Tripathi Effect of 6-gingerol on testosterone induced 

alterations of cell growth regulatory genes in 
mouse prostate 

17 Devyani Bhargava Toxic potential of municipal solid waste leachates 
using Drosophila as a model 

18 Divya Gupta Identification of plasma proteins associated with 
lead exposure 

19 GC Kisku Conservation of natural resources for sustainable 
development 

20 Ghanshyam Upadhyaya An introduction to DNA microarray 
21 Hifzur R Siddiqui Validation of Drosophila melanogaster as in vivo 

model for genotoxicity assessment using modified 
alkaline comet assay 
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22 Jyoti Trace elements and breast cancer 

23 Jyoti Comparison of some trace elements concentrations 
in blood, tumor free breast and tumor tissues of 
women with benign and malignant breast lesions 

24 K Babu Influence of pyridine nucleotides and glutathione 
redox potential on erythrocyte cellular defense in 
epidemic dropsy patients 

25 Kavita Seth Possible role of astrocytes in 6-hydroxydopamine 
induced degeneration of dopaminergic neurons 

26 Kiran Verma Degradation of endosulfan by Rhodococcus 
species 

27 Madhu Lata Neurobehavioral toxicity of monocrotophos in 
developing rats 

28 Madhu Singh SNP cytochrome P450 2D6 gene 

29 Mahima Vajpayee Short term test for the evaluation of genotoxicity, 
mutagenicity and carcinogenicity of environmental 
chemicals 

30 Mahima Vajpayee Genotoxicity of endosulfan: its isomers and 
metabolites 

31 Maqsood Ahmad Ansari Environmental exposure to lead and assessment of 
associated health risks among children 

32 Munish Kumar Genetic polymorphism in CYP1A1, CYP2D6 and 
GSTs gene and susceptibility to disease following 
exposure to xenobiotics 

33 Naveen K Reddy Effect of Argemone alkaloid on cytochrome P450 
isoform profile in rats treated with P450 inducers 

34 Neelima Pathak Cadmium induced apoptosis in mouse thymocyte 
cells 

35 Neelima Pathak Cadmium induced apoptosis in murine splenocytes 

36 Neetu Kalra Modulation of ras signaling pathway by 
diallysulfide in DMBA induced mouse skin 
tumors 

37 Pankaj Chaudhary Degradation of beta-hexachlorocyclohexane by 
haloalkane dehalogenase LinB 

38 Parag P Shah  Studies on functionally important polymorphisms 
in CYP1A1 gene in head and neck cancer 

39 Pramod Kumar Mishra  Molecular approaches for early detection of gall 
bladder cancer 

40 Rajneesh K Chaturvedi Co-transplantation of fetal neural cells with 
Zuckerkandl�s cells: functional restoration in rat 
model of Parkinson�s disease 

41 Rajnish Kumar Chaturvedi Restorative potential of dopaminergic grafts in 
presence of antioxidants in rat model of 
Parkinson�s disease 
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42 Rakhi Agarwal Validation of cyclic voltammetry for the trace 
estimation of mercury in various aqueous 
samples 

43 Richard E Goodman, 
USA 

GM allergenicity assessment including the use of 
animal model: pros and cons 

44 Sahdeo Prasad Evaluation of antioxidant potential of mango pulp 
extract against testosterone induced oxidative 
stress in Swiss albino mice 

45 Sanjaya Yadav Expression of cytochrome P-44502E1 (CYP2E1) 
in rat brain 

46 Sanjaya Yadav Region specific modulation of brain CYPs by 
Lindane 

47 Shikha Tewari Round up ready: genetically modified soybean 

48 Shikha Tewari  Real time PCR based detection of GM Foods 

49 Shubha Shukla Co-transplantation of carotid body with fetal 
neural cells: functional restoration in rat model of 
Parkinson�s disease 

50 Siya Ram Drug resistance profile of Eschericia coli isolates 
from river gomati and ganga 

51 Smita Nair Study to evaluate antioxidant capacity in some 
selective herbs using primary rat hepatocytes 

52 Subhash Chandra Gupta Studies on Hsp70 expression and antioxidant 
enzymes against dichlorvos toxicity in 
Drosophila 

53 Shubha Shukla Parkinson�s disease 

54 Suman Patel Oxidative stress in Parkinson�s disease 

55 Sushila Patel Genotoxic potential of  cypermethrin in multiple 
mouse organs using Comet assay 

56 Vipul Kumar Singh Chemical and biochemical studies of the subjects 
occupationally exposed to pesticides 

57 Vipul Kumar Singh Comparison of blood polycyclic aromatic 
hydrocarbon levels in the patients of breast 
cancer with controls 

58 Virendra K Singh Study of the SNP in tumor suppressor gene (p53) 
and toxicant responsive gene and their 
association with the development of breast cancer 
in Indian women 
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Honours and Awards

Dr. Mukul Das was invited as Chief Guest on the 91st Annual Day Function of State
Public Analysis Laboratory, Lucknow on April 27, 2005.

Dr. Mukul Das was elected as Executive Committee Member of Environmental Mutagen
Society of India for 2005-2007.

Dr. G.S.D. Gupta was elected Treasurer of the Academy of Environmental Biology for
the period 2006-2007.

Dr. A.K. Agarwal has received Jotsana Mai Raghunath Bhattacharya Award for the best
paper published in the area of neuroscience at Annual Meeting of Indian Academy of
Neurosciences, Bangalore

Dr. A.P. Sahu was awarded Gold Medal and Honorary Fellowship (FIAES)  of  Indian
Academy of Environmental Sciences, Hardwar  in recognition of the valuable
contribution to Environmental Sciences in General and Toxicology in particular,
November 28, 2005, Jaipur, India.

Dr. R.K. Upreti was awarded the Surjaben Jethalal Thaker Award � 2005 by Academy
of Science  for Animal Welfare.

Dr. Krishna Gopal was awarded the �Scientist of the year 2006�  by Bioved Research
Society, Allahabad on the occasion of 8th Indian Agricultural Scientists and Farmer�s
Congress held on Feb., 21, 2006 at Banaras Hindu University, Varanasi.

Dr. Poonam Kakkar has been appointed as member of Joint Implementation Committee
by CSIR in August 2005 for monitoring collaborative research on Herbal Drugs
between CSIR and CCRUM (Central Council for Research in Ayurveda & Siddha)
under an MoU for five years.

Dr. Poonam  Kakkar was selected by CSIR as one of the 40 technopreneurs to participate
in the �Indo-US initiative on technopreneurship in academia� organized by Indo-US
Science & Technology Forum, Jan 23-25, 2006.

Dr.  Yogehswer Shukla has been elected as member of The National Academy of Sciences,
Allahabad, (India)

Dr. Yogeshwer Shukla has been elected as member of the National Academy of Medical
Sciences, New Delhi

Dr. Yogeshwer Shukla has been elected as General Secretary of Environmental Mutagen
Society of India

Dr. V.P. Sharma has been accredited as QMS Lead Auditor by Management Systems
Institute, Noida. This is registered with National Registration Board for Personnel and
Training a constituent QCI and member of IPC.

Dr. Alok Dhawan was awarded Shakuntala Amir Chand Prize 2002 of ICMR in the field
of Biomedical Research during 2005.
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Dr. Alok Dhawan has been elected as Vice President of Environmental Mutagen Society
of India.

Dr. A.B. Pant has been elected member of National Academy of Scicencs and National
Academy of Medical Sciences, India

Dr. Adekunle A. Bakare (TWAS Fellow)  won the prize for oral presentation at the
International symposium on environmental mutagenesis and public health and XXXI
Annual Conference of Environmental Mutagen Society of India, Hyderabad, Febraury
23-25, 2006.

Mr. Siya Ram, SRF received best Oral Paper award for the paper entitled �Probing
goes in Silico: Detection of diarrheagenic Escherichia coli serotypes in water by
Taqman probes� in the International Conference on Toxicology, Environmental and
Occupational Health, 14-17th  November, 2005 at  ITRC, Lucknow .

Ms. Neetu Kalra, SRF got the best paper award in 31st Annual Conference of
Environmental Mutagen Society of India held at National Institute of Nutrition,
Hyderabad for her paper entitled �Mechanism of apoptosis induction by black tea in
human prostate cancer cell line LNCaP�.

Miss Pushpa Lata, JRF received  best  Poster award for her paper entitled �Probing
enterococci in surface  waters: plate to PCR�  in the International Conference on
Toxicology, Environmental and Occupational Health, 14-17th  November, 2005
at  ITRC, Lucknow.

Mr. L.K. Dwivedi  received  best poster  award for his paper entitled Human health risk
assessment: in silico approaches at national symposium on Issues and Challenges for
Environmental Management, Vision 2025, held at BBAU, Lucknow from February
27-19, 2006.

Intellectual Property

Patent filed for a novel device for quantification of mercury in aqueous/non aqueous and
biological samples and a process thereof. Rajiv Prakash, Rakhi Agarwal and Jai  Raj
Behari (0052/NF2006).

Patent filed for a cost effective chemical process for formaldehyde removal from pyridine
containing industrial wastewater for environmental safety. R. Chandra, B.B. Singh,
K.P. Singh and Y.K. Gupta (0184/NF 2005)

Copyright Granted

For developing a working tool �Biocalculators� for the rapid and precise calculations of
biological and statistical endpoints including parameters of oxidative stress, xenobiotic
metabllizing P450s, student �t� test, ANOVA, Chi square etc. (No. 013/CR/2006/
748854).  A.B. Pant, U. Prasad, N. Garg, V.K. Khanna, V.P. Sharma
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Ph.D. Awarded
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Name of  
student 

Supervisor Title of thesis University Year of 
award 

Ms Archana 
Srivastava 

Dr. Ram Chandra Microbial 
detoxification of 
various industrial 
wastes and their 
toxicological 
evaluation for 
environmental safety 

Dr. R.M.L. 
Avadh 
University, 
Faizabad 

2005 

Mrs. Kshama 
Pandey 

Dr. Krishna Gopal Studies on water 
with special 
reference amphizoic 
amoebae 

Lucknow 
University, 
Lucknow 

2005 

Mr. Saurabh 
Chandra 

Dr. S.K. Gupta Genotoxicity studies 
of leachates of 
industrial solid 
wastes 

Dr. R.M.L. 
Avadh 
University, 
Faizabad 

2005 

Mr. K.M. Ansari Dr. Mukul Das Studies on genotoxic 
and carcinogenic 
potential of 
argemone 
oil/alkaloid 

Lucknow 
University, 
Lucknow 

2005 

Mr. Vinay Kumar 
Yadav 

Dr. Yogeshwer 
Shukla 

Mutagenic and 
carcinogenic 
evaluation of 
respirable air borne 
pollutants  

Lucknow 
University, 
Lucknow 

2006 
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Visits Abroad

Dr. A.P. Sahu, Scientist visited Beijing, China from April 19-22, 2005 to attend 10th

International Conference on Occupational Respiratory Disease (10th ICORD)

Dr. Krishna Gopal, Scientist visited Nancy, France from May 8 -15, 2005 for carrying
research work on IFCPAR project No. 2500-WI on use of natural products as drinking
water purifiers.

Dr. Krishna  Gopal visited Bangkok, Thailand for attending International training course
on Detection of environmental pollutants,  testing and screening of toxicity from January
23 to February 10, 2006.

Dr. Yogeshwar Shukla, scientist visited University of Wisconsin, Madison (USA) as visiting
Associate Professor in the Department of Dermatology.  Dr. Shukla worked on the
role of NF-Kappa B pathways in cancer chemoprevention by nutraceuticals from
September to December 2005.

Dr. Deepak K. Agarwal was invited by World Health Organisation, Geneva to attend
Refresher course for GLP Trainer at University of Ghana from August 6-12, 2005.

Dr. Deepak K. Agarwal, Scientist attended Society of Toxicology meeting held at San
Diego, USA from March 5-9, 2006.

Dr. Alok Dhawan, Scientist was deputed to United Kingdom from August 16-20, 2005 to
attend meeting under the India-UK Young Scientists Networking programme of British
Council at Lhasa Limited, U.K.

Dr. P.D. Dwivedi, Scientist visited Montreal, Canada from May 28 to June 3, 2005 to
attend second meeting of the Parties (MOP2) to the Cartagena protocol on bio-
safety preceded by a preparatory meeting and to visit Department of Animal Biology,
School of Veterinary Biology, Philadelphia from June 4th to June 10th.

Dr. P.D. Dwivedi was invited by USDA/ USGC as panelists to attend an International
Biotechnology Information Conference from October 10-14, 2005 at Iowa, USA.

Dr. P.D. Dwivedi, Scientist attended Third meeting of the Parties (MOPs) to the Cartagene
Protocol on Biosafety preceded by an preparatory meeting held at Curitiba, Brazil
from March 11-17, 2006.

Dr. Ranjan Kumar, Scientist was deputed to Seoul, South Korea from August 29 to
September 2, 2005 to attend annual meeting of TIAFT.

Mr. Kishore Babu, Sr. Research Fellow, was awarded International Redox Network
Fellowship to attend the 3rd meeting of International Redox Network from November
9-11, 2005 at Kyoto, Japan.
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Externally Funded Research Projects (2005-2006)
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Title Funding Agnecies Principal Investigator 

Neuro-genotoxicity assessment of 
lead and ethanol : an in vitro study 

ICMR, New Delhi Aditya B. Pant   

Neurotransmitter receptor 
screening of herbal extracts 

Ranbaxy Res. Lab., 
Gurgaon 

Ashok K Agarwal 

Clinical trials  with RISUG 
regarding genotoxicity and 
mutagenicity studies with RISUG 

Min. of Health & Family 
Welfare, Govt. of India, 
New Delhi 

Ashok K Agarwal 

Biotechnological approaches for 
the detection and amelioration of 
pollutants 

DBT, New Delhi Ashwani Kumar 

Assessment of oil field soil (with 
special reference to polyaromatic 
hydrocarbons) for their eventual 
remediation and reclamation 

DBT, New Delhi Ashwani Kumar 

Genetic and environmental 
interactions in Parkinson's disease 

ICMR, New Delhi Devendra Parmar 

Indo-US project: Fingerprints of 
blood cytochrome P-450 (CYPS) 
biomarker of exposure and effect  

ICMR, New Delhi Devendra Parmar 

Imprinting of cerebral and hepatic 
cytochrome P-450s (CYPs) in rat 
offsprings following prenatal 
exposure to lindane 

ICMR, New Delhi Devendra Parmar 

Third party testing and monitoring 
of stack emission, ambient air 
quality monitoring and water 
effluent testing and annual 
environmental audit of 
UPRVUNL, ATPS, Anpara 

UPRVUNL, ATPS,  
Anpara 

Ganesh C. Kisku 

Monitoring of pollution parameters 
by outside laboratory 

NTPC, RSTPS, 
Rihandnagar 

Ganesh C. Kisku 

Environmental monitoring and 
occupational health status of 
workers in asbestos-cement based 
industries : an epidemiological and 
cytogenetic approach 

ICMR, New Delhi Iqbal Ahmad  

Evaluation of arsenic in water 
samples of hand pumps 

UP Jal Nigam, Lucknow Jai Raj Behari 

Analysis of 8 pesticides in 13 water 
samples 

RSAC, UPSLR, 
Lucknow 

Jai Raj Behari 
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Identification and quantification of 
polycyclic aromatic hydrocarbons 
(PAHs) in soil and Gomti river sediments 
in Lucknow city 

Min of Env. & Forests 
New Delhi 

Jai Raj Behari 

Setting up a CDM cell and to develop 
capacity to support small scale CDM 
projects in the state 

UNDP, New Delhi Kr. P. Singh 

Analysis of ground water to ascertain 
their potability 

U.P. Ground Water 
Deptt., Lucknow 

Kr. P. Singh 

Safety evaluation of Decol for the use in 
sericulture 

Silkworm Seed 
Technology Lab., 
Bangalore 

Krishna  Gopal 

Molecular mechanism of caffeine and 
nicotine mediated neuroprotection in 
MPTP induced Parkinson's disease 
phenotype in mouse 

DBT, New Delhi Mahendra P Singh 

Microarrays and proteomics based 
approaches to assess the modulation of 
multiple genes and proteins involved in 
maneb and paraquat induced Parkinson�s 
disease phenotype in mouse 

DBT, New Delhi Mahendra P Singh 

Proteomics based approaches for the 
development of peripheral protein 
biomarker(s) and assessment of 
contribution of selected environmental 
chemicals in the onset of Parkinson�s 
disease 

ICMR, New Delhi Mahendra P Singh 

Statutory medical examination of 
employees engaged in painting and shot 
blasting operations in Tata Motors, 
Lucknow 

Tata Motors Ltd., 
Lucknow 

Mohan Das 

Genome - wide detection of microbial 
communities involved in pollutants 
biodegradation using DNA microarray 
technology 

DBT, New Delhi N. Manickam 

Development and validation of protocols 
for allergenicity evolution of GM foods. 

DBT, New Delhi Premendra D. 
Dwivedi 

Safety evaluation of selected herbs used 
in Ayurveda and Siddha medicines 

Deptt of Ayush, Min. of 
Health & Family 
Welfare, New Delhi 

Poonam Kakkar 

Heavy metal and persistent pesticide 
analysis in selected Indian medicinal 
plants � Phase II 

ICMR, New Delhi Poonam Kakkar 

Subchronic toxicity study of Namkeen 
Herbal tea and medicated soft drink 

DARL, DRDO, 
Pithoragarh 

Rajendra B 
Raizada 

Toxicological studies of herbal 
preparations 

Dabur Res. Foundation, 
Sahibabad, Ghaziabad 

Rajendra B 
Raizada 

Toxicological evaluation of Polycleanse Vikram Sarabhai Space 
Centre, ISRO, 

Rajendra B 
Raizada 
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Toxicity evaluation of PAC 
powder (30% as Al2O3) and liquid 
(9.5% Al2O3) 

Gujarat Alkalies & 
Chemicals Ltd., Distt. 
Vadodara 

Rajendra B Raizada 

Biosafety evaluation of the 
entomo-pathogenic bacterium 

Vivekanand Parvatiya 
Krishi Anusandhan 
Sansthan, Almora 

Rajendra B Raizada 

Rapid EIA of the proposed 10,000 
TCD sulfur free sugar plant in 
village Dhadha Bujung tehsil 
Hata, Distt-Kushinagar 

New India Sugar Mills, 
Gorakhpur 

Rajendra B Raizada 

Annual contract for monitoring of 
air, water, soil, effluent quality 
and process stack emission 

ITI Mankapur, Distt. 
Gonda 

Subash K. Bhargava 

Monitoring of environmental 
parameters of HIL-RPD 

Hindalco Industries Ltd., 
Renusagar, Sonebhadra 

Subash K. Bhargava 

Assessment of hazardous waste 
incinerator stack emissions, 
effluent sludge and soil analysis at 
Ranbaxy Ltd., Paonta Sahib 

State CST, HP, Kasumpti, 
Shimla 

Subash K. Bhargava 

Environmental parameters 
monitoring at GAIL, PATA 

GAIL (India) Ltd., PATA 
Distt. Auraiya 

Subash K. Bhargava 

Acute-oral toxicity of Cleanfloc-
1018 

Deioners Speciality 
Chemicals, Delhi 

Vinod P. Sharma 

Suitability of GRP pipe for 
potability of water 

Thermoset Poly Products 
(I) Pvt. Ltd., Navi, 
Mumbai 

Vinod P. Sharma 

Long term study on packaging of 
wheat and rice in PP/HDPE bags 

Indian Grain Storage 
Management & Research 
Institute, Hapur 

Vinod P. Sharma 

Antioxidant potential of black tea 
on prostate cancer 

National Tea Research 
Foundation, Kolkatta 

Yogeshwer Shukla 

Flowcytometric and cytogenetic 
analysis of cancer cervix 

ICMR, New Delhi Yogeshwer Shukla 

Potential of black tea and its 
constituents in reversal of 
multidrug resistance and as bio 
ehnacer in cancer 
chemoprevention 

DBT, New Delhi Yogeshwer Shukla 

Cancer chemoprevention 
properties of resveratrol: a 
mechanistic approach. 

ICMR, New Delhi Yogeshwer Shukla 
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Research Council (2004-2006)

Prof. M.S. Valiathan Chairman

Honorary Adviser

Manipal Academy of Higher Education

Madhav Nagar, Manipal-576119

Dr. H.N. Saiyed Member
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Dr. Krishna Gopal, Scientist  Gr. IV(4) & Head

Dr. S.P. Pathak, Scientist  Gr. IV(2)

Dr. (Mrs.) Swarn Lata, Gr. III(6)

Mr. Zahid Husain, Gr. II(4) (superannuated on 30.09.2005)

Mr. Pyare Lal, Gr. II(3)

Mrs. A.P. John, Gr. II(3)

Biomembrane Toxicology

Dr. R.K. Upreti, Scientist Gr. IV(4) & Head

Mr. A. Kannan, Scientist Gr. IV(3)

Cardiovascular Toxicology

Dr. (Mrs.) Deepa Agarwal, Scientist  Gr. IV(4) & Head

Dr. M.D. Rana, Gr. III(6)

Dr. G.S.D. Gupta, Gr. III(6)

Cell Biology

Dr. S.K. Gupta,  Scientist  Gr. IV(4) & Head

Dr. L.K.S. Chauhan, Gr. III(5)

Dr. P.N. Saxena, Gr. III(5)

Mr. Vijay Bahadur Singh, Gr.II(4) (superannuated on 28.02.2006)

Mr. Sita Ram, Gr. I(4)

Mr. Munni Lal, Gr. I(4)

Mr. Shiv Narayan, Gr. I(4)

Sta
ff

Sta
ff

Sta
ff

Sta
ff

Sta
ff



95

Industrial Toxicology Research Centre

Developmental Toxicology

Dr. A.K. Agarwal, Scientist Gr. IV(5) & Head

Dr. D.N. Kachru, Scientist Gr.  IV(4)

Dr. Devendra Parmar, Scientist Gr.  IV(4)

Dr. V.P. Sharma, Scientist  Gr. IV(4)

Dr. Alok Dhawan, Scientist  Gr. IV(3)

Dr. V.K. Khanna, Scientist  Gr. IV(2)

Dr. A.B. Pant, Scientist  Gr. IV(1)

Dr. C.S. Ojha, Gr. III(6)

Mr. Kailash Chandra, Gr. III(5)

Mr. B.K. Maji, Gr. III(4)

Mr. S.K. Shukla, Gr. II(4) (superannuated on 28.02.2006)

Mr. B.S. Pandey, Gr. II(3)

Mr. Mohd. Aslam, Sr. Stenographer

Dyes and Food Adulterant Toxicology

Dr. Mukul Das, Scientist Gr. IV(5) & Head

Dr. P.D. Dwivedi, Scientist Gr. IV(3)

Mr. R.C. Pandey, Gr. III (6)

Mrs. Sumita Dixit, Gr. III(5)

Mr. S.K. Purshottam, Gr. III(4)

Ecotoxicology

Dr. Virendra Misra, Scientist  Gr. IV(4) & Head

Dr. B.S. Khangarot, Scientist  Gr. IV(4)

Mr. S.D. Pandey, Gr. III(6) (superannuated on 31.12.2005)

Embryotoxicology

Dr. D.K. Saxena, Scientist  Gr. IV(5) & Head

Dr. D. Kar Chowdhuri, Scientist  Gr. IV(4)

Mr. Ram Narayan, Gr. III(4)

Mrs. Archana Agrawal, Jr. Stenographer
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Environmental Biotechnology

Dr. Ashwani Kumar, Scientist  Gr. IV(5) & Head

Mr. N. Manickam, Scientist  Gr. IV(3)

Dr. M.P. Singh, Scientist  Gr. IV(2)

Environmental Carcinogenesis

Dr. Sushil Kumar, Scientist Gr. IV(4) & Head

Dr. Yogeshwer Shukla, Scientist Gr. IV(4)

Dr.  (Ms) K.P. Gupta,  Scientist Gr. IV(4)

Mr. U.K. Singh, Gr. III (5)

Environmental Chemistry and Waste Water Analysis

Dr. Kr. P. Singh,  Scientist  Gr. IV(4) & Head

Dr. Dinesh Mohan, Scientist Gr. IV(1) (EOL)

Mr. Ranjan Kumar, Scientist  Gr. IV(1)

Mr. Satya Ram, Gr. II(3)

Environmental Microbiology

Dr. Rishi Shankar, Scientist  Gr. IV(4) & Head

Dr. Ram Chandra, Scientist  Gr. IV(3)

Mr. A.K. Verma, Gr. II (4)

Environmental Monitoring

Dr. S.K. Bhargava, Scientist Gr. IV(5) & Head

Mr. H.O. Misra, Scientist Gr. IV(4)

Mr. M.M. Kidwai, Scientist Gr.  IV(4)

Dr. S.C. Barman, Scientist Gr. IV(3)

Dr. G.C. Kisku, Scientist Gr. IV(3)

Er. A.H. Khan, Scientist Gr. IV(3)

Mr. Chandra Prakash, Gr. II(4)

Mr. Tajuddin Ahmad, Gr. II(2)

Mr. Pradeep Kumar Shukla, Gr. II(1)

Mr. Ram Prasad, Gr. II(4) (superannuated on 30.4.2005)
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Epidemiology

Dr. S.K. Rastogi, Scientist Gr. IV(5) & Head

Dr. A.K. Srivastava, Scientist Gr. IV(4), (On lien)

Mr. N. Mathur, Scientist Gr. IV (4)

Dr. A.K. Mathur, Scientist Gr. IV (4)

Dr. Mohan Das,  Scientist Gr. IV(4)

Dr. Vipin Bihari, Scientist Gr. IV(3)

Dr. J.S. Gaur,  Scientist Gr. IV(2)

Dr. C. Kesavachandran, Scientist Gr. IV(2)

Mr. B.S. Pangtey, Gr. III (6)

Mr. Abhimanyu Singh, Gr. III(6)

Mr. R.S. Bharti, Gr. II(4)

Fibre Toxicology

Dr. Iqbal Ahmad, Scientist  Gr. IV(4) & Head

Mr. Mohd Ashquin, Gr. III(5)

Herbal Research

Dr. Poonam Kakkar, Scientist  Gr. IV(4) & Head

Dr. A.K. Khanna,  Scientist  Gr. IV(3)

Mr. R.P. Singh, Scientist  Gr. II(4)

Immunobiology

Dr. A.K. Saxena, Scientist Gr. IV(5), Head & Scientist-in-charge, Gheru Campus

Dr. B.N. Paul, Scientist Gr. IV(4)

Dr. S.L. Nagle, Scientist Gr. IV(3)

Dr. S.C. Srivastava, Scientist Gr. IV(3)

Mrs. Balbir Kaur, Jr. Stenographer

Mr. Hari Ram, Gr. I(3)

Immunotoxicology

Dr. (Mrs.) Shashi Khandelwal, Scientist Gr. IV(4) & Head

Mr. R.S. Verma,  Gr. II (3)
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Inhalation Toxicology

Dr. A.K. Prasad, Scientist  Gr. IV(3) & Head

Dr. V. Suresh Kumar, Scientist  IV(1) (resigned)

Dr. Kewal Lal, Gr. III(5)

Mr. U. Mani, Gr. III(2)

Mr. Dheer Kumar, Gr. II(3)

Mr. Ram Kumar, Gr. I(4)

Mr. Shiv Pyare, Gr. I(3)

Neurotoxicology

Dr. Mohd Ali, Scientist  Gr. IV(5) & Head

Dr. Pramod Kumar, Gr. III(5)

Pesticides Toxicology

Dr. R.B. Raizada, Scientist  Gr. IV(5) & Head

Dr. L.P. Srivastava, Scientist  Gr.  IV(4)

Dr. M.K. Srivastava, Gr. III(5)

Mr. R.P. Singh, Gr. III(5)

Mr. K.P. Gupta, Gr III(4)

Mr. Ashok Kumar, Gr. II(4)

Mrs. Syamala Das, Gr. II(3)

Petroleum Toxicology

Dr. G.S.D. Gupta, Scientist Gr. IV(5) & Head

Dr. S.K. Goel,  Scientist Gr. IV(4)

Mr. Ram Surat, Gr II(4)

Mr. Abdul Aziz, Gr. II (4)

Mrs. Mumtaz  Jahan, Gr. II(3)

Photobiology

Dr. R.K. Hans, Scientist  Gr. IV(4) & Head

Dr. Uma Shankar, Scientist  Gr. IV(3)

Dr. Ratan Singh Ray,  Scientist  Gr. IV(3)

Dr. Mohd. Farooq, Scientist  Gr. IV(3)

Dr. R.B. Misra, Gr. III (5)
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Preventive Toxicology

Dr. A.P. Sahu, Scientist  Gr. IV(4) & Head

Mr. R.K. Tewari, Gr. II(3)

Mr. Chedi Lal, Gr. I(4)

Pulmonary Toxicology

Dr. (Mrs.) Shashi Dogra, Gr. IV(4) & Head (superannuated on 30.06.2005)

Dr. Mohd Waseem, Gr. IV(4) (superannuated on 30.6.2005)

Safety Evaluation of GM-Drugs

Dr. D. K. Agarwal, Scientist  IV(3) & Head

Toxicokinetics

Dr. Jai Raj Behari, Scientist  Gr.  IV(5) & Head

Dr. M.M. Hussain, Scientist  Gr.  IV(5) (superannuated 30.6.2005)

Dr. S.K. Hasan, Gr. III(7) (superannuated 31.7.2005)

Mr. Ramesh Chandra, Gr. III(5)

Mr. Ram Chandra, Gr. II(4)

Mr. Anees Ahmad, Jr. Stenographer

S&T Sections

Analytical Chemistry

Dr. Jai Raj Behari, Scientist  Gr. IV(5) & Head

Dr. M.M.K. Reddy, Scientist  Gr. IV(2)

Dr. D.K. Patel, Scientist  Gr. IV(1)

Dr. Rakesh Kumar, Gr. III(5)

Ms. Poonam Saxena, Gr. III(5)

Mr. Satgur Prasad, Gr. III(5)

Mr. B.K. Singh, Gr. II(4)

Animal Facility

Dr. D.C. Purohit, Scientist  Gr. IV(4) & Head

Dr. Dhirendra  Singh, Scientist  Gr. IV(2)

Dr. B.P. Choudhari, Scientist  Gr. IV(1)

Sta
ff

Sta
ff

Sta
ff

Sta
ff

Sta
ff



Annual Report 2005-06

100

Dr. Pradeep Kumar, Gr. III(4)

Mr. A.S. Prem, Gr. III(3)

Mr. P.K. Singh, Gr. III(1)

Mr. Dan Bahadur, Gr. II(4)

Mr. Swami Nath, Gr. II(4)

Mr. M.L. Kanojia, Gr. II(4)

Mr. Fazlur Rahman, Gr. II(4) (superannuated on 31.12.2005)

Mr. Rajapati Prasad, Gr. II(4) (superannuated on 31.1.2006)

Mr. Jagdish Ram, Gr. II(4) (superannuated on 30.9.2005)

Mr. Hira Lal, Gr. I(4)

Mr. Mohan Lal, Gr. I(4)

Mr. Shiv Pyare, Gr. I(3)

Chemicals and Pollutants Analysis Unit

Dr. R.C. Murthy, Scientist  Gr. IV(4), Head

Mr. G.S. Tandon, Gr. III(7)

Dr. R.K. Kanojia, Gr. III(3)

Computer Cell

Mr. Nikhil Garg, Scientist  Gr. IV(3)

Mr. Umesh Prasad, Gr. II(3)

Distillation Unit

Dr. Jai Raj Behari, Scientist  Gr. IV(5) & Head

Mr. Khalil Ahmed, Gr. II(3)

ENVIS Centre

Dr. (Mrs) F.N. Jaffery, Scientist  Gr. IV (2) & Head

Dr.  (Mrs) Anvita Shaw, Gr. III(5)

Library & Toxicology Information Centre

Dr. Ashwani Kumar, Scientist  Gr. IV(5) (Scientist-in-Charge)

Mrs. Sushma Sharma, Gr. III(7) & Head

Mr. Saaduzzaman, Gr. III(7)

Mr. Arun Kumar, Gr. III(4)
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Mrs. Rajni Ahirwar, Gr II(4)

Mrs. M. Joshi, Gr. II(3)

Mr. Girish Chandra, Gr. II(3)

Mr. Surendra Kumar, Gr II(3)

Mr. B.C. Pant, Gr. II(3)

Mr. Mohan Lal, Gr. II(3)

Mr. Ram Bahadur, Gr. II(3)

Mrs. Shanti Devi, Gr. I(4)

Mr. Kallu Prasad, Gr. I(3)

Medical Illustration & Photography

Dr. Kailash Chandra Khulbe, Scientist  Gr. IV(3) (Scientist-in-Charge)

Mr. Kishan Lal, Gr II(4)

Mr. M.C. Sharma, Gr. II(3)

Mr. Naushad Ahmad, Gr. I(2)

Quality Assurance Unit

Dr. R.K. Upreti, Quality Manager

Dr. S.K. Bhargava, Alternate Quality Manager

Dr. V.P. Sharma, Technical Operation Manager

Dr. S. Khandelwal, Alternate Technical Operation Manager

Auditors - Biological

Dr. D.K. Saxena

Dr. Sushil Kumar

Dr. Shashi Khandelwal

Dr. S.K. Gupta

Auditors - Chemical

Dr. Virendra Misra

Dr. P.D. Dwivedi

Dr. Rakesh Kumar

Research Planning & Business Development Division

Mr. B.D. Bhattacharji, Scientist  Gr. IV(4), Head
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Dr. K.C. Khulbe, Scientist  Gr. IV(3)

Mr. V.G. Misra, Scientist  Gr. IV(2)

Mr. V.K. Jain, Gr. III(6)

Dr. Sikandar Ali, Gr.III (5)

Mr. H.N. Roy, Gr. II(4)

Mr. B.D. Upadhyay, Gr. II(3)

Mr. Laxmi Kant, Gr. II(3)

Mrs. S.L. Sharma, Gr. II(3)

Mr. Budhiram Prasad, Gr. II(2)

Mrs. Shanti, Gr. I(3)

RTI Cell

Dr. D.K. Saxena, Appellate Authority

Mr. B.D. Bhattacharji, Public Information Officer

Dr. K.C. Khulbe, Asstt. Publication Information Officer

Service and Maintenance Unit

Mr. M.C. Tiwari, Scientist  Gr. IV(4) & Head

Mr. J.P. Pratap, Gr.III(5)

Mr. Indrasen, Gr. II(3)

Infrastructure

Director�s Office

Dr. (Mrs.) Chetna Singh, Scientist  Gr. IV(2)

Mr. Subedar Ram, PS to Director

Mr. B.K. Jha, Sr. Stenographer

Mr. Narendra Singh, Gr. D (Non-technical)

Administration/Establishment Section

Mr. Tariq Qutubuddin, Sr. Controller of Administration

Mr. C.P. Arunan, Section Officer

Mr. Vivek Srivastava, Security Officer

Mr. R.A. Gupta, Security Officer
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Mr. Yogendra Nath, Asstt Gr. I

Mr. Salauddin Khan, Asstt Gr. I

Mrs. Lila S. Pillai, Asstt Gr. I

Mr. D.C. Saxena, Asstt Gr. I

Mr. Ganga Prasad, Asstt Gr. I

Mrs. Kusum Lata, Sr. Stenographer

Mr. Prem Prakash, Sr. Stenographer

Mr. Kallu Ram, Sr. Stenographer

Mrs. C.K. Takru, Asstt Gr. I

Mr. S.S. Shukla, Asstt. Gr I

Mr. Samit Vij, Asstt. Gr. I

Mr. Ram Bilas, Sr. Stenographer

Mrs. Vijaya Suresh, Sr. Stenographer

Mr. C.M. Tewari, Sr. Hindi Translator

Mrs. Jai Laxmi, Asstt. Gr. II

Mr. Manoj Tiwari, Asstt. Gr. II

Mr. S.B. Singh, Asstt. Gr. III

Mr. Ajay Prasad Yadav, Asstt. Gr. III

Mr. Vijay Kumar, Gr. D. (Non-technical)

Mr. Yadu Nath, Gr. D. (Non-technical)

Mr. Mach Narayan, Gr. I(2)

Finance and Accounts Section

Mr. B.K. Misra, Finance and Accounts Officer

Mr. K.C. Paliwal, Section Officer

Mr. M.A. Khan, Asstt. Gr I

Mrs. A.T. Burrows, Asstt Gr. I

Mr. Suresh Kumar, Asstt, Gr. I

Mr. Lalit Kumar, Asstt. Gr. I

Mr. Urgrasen, Asstt.  Gr. II

Mr. Raja Lal Dubey, Asstt. Gr. II

Mr. Kamta Prasad, Asstt., Gr. II
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Mr. Tanuj Joshi, Jr. Stenographer

Mr. Mohd Ateeq, Gr. D (Non-technical)

Mr. Mahesh Yadav, Gr. D (Non-technical)

Stores & Purchase

Mr. L.R. Meena, Controller of Stores & Purchase

Mr. S.K. Singh, Dy. S.P.O.

Mr. Ram Badal, Dy. S.P.O.

Mr. Hardeep Singh, Asstt Gr. I

Mrs. Sheela Kureel, Asstt. Gr. I

Mr. S.N.A. Zaidi, Asstt. Gr. I

Mrs. Suman Yadav, Jr. Stenographer

Mr. Kushahar Prasad, Jr. Stenographer

Mr. Vikas Barua, Gr. D (Non-technical)

Mr. Raja Bux Singh, Gr. D (Non-technical)

Mr. Budhi Lal, Gr. D. (Non-technical)

Mrs. Chandra Kumari, Gr. D (Non-technical)

Engineering Unit (Civil)

Mr. Krishan Kant, Gr. III(3)

Mr. Raj Kumar Upadhyay, Gr. III(3)

Mr. A.K. Sinha, Gr. II(3)

Mr. P.S. Shukla, Gr. II(3)

Mr. Tribhuwan Dutt, Gr. II(2)

Mr. Ashok Kumar, Gr. II(3)

Mr. Amar Charan, Gr. II(3)

Mr. Shiv Kumar, Fieldman

Mr. Munsi Lal, Gr. I(4)

Mr. Hira Lal, Gr. I (4)

Mr. Mata Prasad, Gr. I(3)

Mr. Jagdish Prasad, Gr. I(4)

Mr. Putti Lal, Gr. D (Non-technical)

Mr. Anirudh, Gr. D (Non-technical)
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Engineering Unit (Electrical & Mechanical)

Mr. Yogendra Singh, Gr. III(5)

Mr. S.S. Sundaram, Gr. III(1)

Mr. Nand Kishore, Gr. II(3)

Ms. Mona Hemrajani, Gr. II(3)

Mr. Prem Singh, Gr. II(2)

Mr. Devtadin, Gr. I(4)

Mr. Ajay Kumar, Gr. II(4)

Mr. Mazhar Abbas, Gr. I(4)

Canteen

Mr. Anoop Kumar, Manager

Mr. Ashok Kumar, Counter Clerk

Mr. Mohan Lal, Halwai

Mr. Mohd Quddus, Asstt. Halwai

Mr. Rajendra Kumar, Tea/Coffee Maker

Mr. Rajendra Yadav, Tea Maker

Mr. Umesh Chand, Bearer

Mr. Ram Yagya, Tea Maker

Mr. Sinod Kumar, Bearer

Mr. Rajesh Kumar, Wash Boy

Drivers

Mr. A.P. Pathak, Gr. II(4)

Mr. Mohd. Javed Gr. II(3)

Mr. Kalimuddin, Gr. II(3)

Mr. Balkishan, Gr. II(3)

Mr. A.K. Pathak, Gr. II(3)

Mr. Parvez Ahmad Khan, Gr. II(2)

Mr. Umesh Chandra Srivastava, Gr. II(1)
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Promotions
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Sl.  
No. 

Name Present 
Group 

Group Grade 
after Promotion 

Due date of 
Promotion 

1.  Dr. A.K. Agrawal IV(4) IV(5) 01.04.2003 

2. Dr. Shashi Dogra IV(4) IV(5) 01.02.2004 

3. Dr. (Mrs.) F.N. Jaffery IV(1) IV(2) 19.05.2003 

4. Dr. Altaf Husain Khan IV(2) IV(3) 19.01.2004 

5. Dr. A.K. Khanna IV(2) IV(3) 01.02.2004 

6. Dr. P.D. Dwivedi IV(2) IV(3) 10.08.2003 

7. Smt. Sushma Sharma III(6) III(7) 01.11.2004 

8. Sh. Saaduzzaman III(6) III(7) 01.02.2006 

9. Sh. Ashok Kumar II(2) II(3) 15.10.1999 

10. Sh. Nand Kishore II(2) II(3) 15.10.1999 

11. Sh. Abdul Aziz II(3) II(4) 01.01.2004 

12. Sh. A.K. Pathak II(2) II(3) 01.01.2004 

13.  Smt. Mumtaz Jahan II(2) II(3) 01.01.2004 

14. Ms. Mona Hemrajani II(2) II(3) 01.01.2004 

15. Sh. Tajuddin Ahmad II(2) II(3) 01.06.2003 

16. Sh. Ajay Kumar II(3) II(4) 17.11.2004 

17. Sh. Fazlur Rahman II(3) II(4) 30.12.2004 

18. Sh. H.N. Roy II(3) II(4) 01.01.2005 

19. Sh. M.L. Kanojia II(3) II(4) 30.12.2004 

20. Sh. Ram Prasad II(3) II(4) 02.06.2004 

21. Sh. S.K. Shukla II(3) II(4) 30.12.2004 

22. Sh. Jagdish Prasad I(3) I(4) 27.09.2004 

23. Smt. Shanti Devi I(3) I(4) 07.11.2004 

24. Sh. R.K. Kanojia II(3) III(3) 26.12.2005 

25. Sh. Tariq Qutubuddin COA Sr. COA 07.08.2006 
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Superannuation

Name of staff Date of superannuation

Mr. Ram Prasad 30.4.2005

Dr. M.M. Hussain 30.6.2005

Dr. (Mrs.) S. Dogra 30.6.2005

Dr. Mohd Waseem 30.6.2005

Dr. S.K. Hasan 31.7.2005

Dr. (Mrs). P.P. Kaul 31.8.2005

Mr. Zahid Husain 30.9.2005

Mr. Jagdish Ram 30.9.2005

Mr. Pyare Lal 31.10.2005

Mr. Fazlur Rahman 31.12.2005

Mr. S.D. Pandey 31.12.2005

Mr. Rajapati Prasad 31.1.2006

Mr. S.K. Shukla 28.2.2006

Mr. V.B. Singh 28.2.2006

Staff Strength

Scientific Group IV 75

Technical Group III 45

Technical Group II 56

Technical Group I 21

Administration A 04

Administration B 32

Administration C 23

Administration D 16

��

Total 272
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