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MISSION
To understand the mechanisms of chemical–induced injury through basic, clinical, translaƟonal and 
community research and to develop diagnosƟc and therapeuƟc tools to chemical threat agents 
including toxic industrial and agricultural chemicals, toxins and other chemicals

VISION
(i) To address immediate health research needs of gas exposed populaƟon with focus on 

respiratory diseases, eye related diseases, renal diseases, reproducƟve & women's health, mental 
health (ii) Research on cancers, geneƟc disorders, health status of 2  and 3  generaƟon children in nd rd

the exposed populaƟon and community building to cope with the disaster effects at the populaƟon 
level (iii) To establish a NaƟonal InsƟtute of excellence in Environmental Health with emphasis on (a) 
epidemiology & Public Health Research (b) Clinical & TherapeuƟc Research (c) Biomedical research 
(iv) Rapid response

CURRENT FOCUS OF RESEARCH
(i) To address immediate health research needs of gas exposed populaƟon with focus on 

respiratory diseases, eye related diseases, renal diseases, reproducƟve & women's health, mental 
health (ii) Research on cancers, geneƟc disorders, health status of 2  and 3  generaƟon children in nd rd

the exposed populaƟon and community building to cope with the disaster effects at the populaƟon 
level (iii) To establish a NaƟonal InsƟtute of excellence in Environmental Health with emphasis on (a) 
epidemiology & Public Health Research (b) Clinical & TherapeuƟc Research (c) Biomedical research 
(iv) Rapid response
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STAFF POSITION
 
Director& ScienƟst G : Dr. R. R. Tiwari   
ScienƟst G : Dr. Anil Prakash  

Epidemiology Division
ScienƟst E : Dr. Y. D. Sabde   
ScienƟst B (Med) : Dr. (Mrs.) R. Galgalekar   
ScienƟst B (Med) : Dr. K. K. Soni     
Technical Assistant : Mr. A. M. Khan   
Technical Assistant : Mrs. M. Chaturvedi           
Technical Assistant : Mrs. A. N. Bhavsar            
Technical Assistant : Mrs. H. Saxena                  
Technical Assistant : Mrs. S. Khare                     
Technical Assistant : Md. S. Khan                       
Technical Assistant : Mr. V. S. Rathore                
Technical Assistant : Mr. U. S.  Chauhan             
Technical Assistant : Mrs. R. Sen                         
Technical Assistant : Dr. (Mrs.) A. Shukla           
Technical Assistant : Mrs. R. Yadav                    
Technical Assistant : Mrs. S. Azhar                      
Technical Assistant : Mr. D. S. Shukla                 
Technical Assistant : Mr. R. K. Srivastava           
Technical Assistant : Mr. B.K. Dixit                    
MTS (Tech) : Mrs. A. Khan    
MTS (Tech) : Mrs. R. Lalwani  
MTS (Tech) : Mr. M . S. Kachhwahaq (w.e.f 19-04-2017)  

Molecular Biology Division  
ScienƟst E : Dr. P. K. Mishra  
ScienƟst C :  Dr. D. K. Sarma (w.e.f 08-02-2018) 
ScienƟst B : Dr. A. K. Tripathi  
Technical Assistant :  Mr. A.  Aglawe  
Technical Assistant :  Mr. A. Rahman (w.e.f 09-06-2017) 

Biochemistry Division
ScienƟst E : Dr. K. C. Pandey  
ScienƟst B : Dr. R. Ahirwar  
Technical Assistant :  Ms. Kamini Arya (w.e.f 02-06-2017) 

Pulmonology Division  
ScienƟst E : Dr. Sajal De  
Technician A :  Mr. Gagandeep Singh Kushwaha (w.e.f 10-04-2017) 
Technician A :  Mr. Dharmendra Dharway (w.e.f 03-05-2017) 
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Microbiology Division
ScienƟst C :  Dr. Manoj Kumar (w.e.f 03-11-2017) 
Technical Assistant :  Md. Asif Mansoori (w.e.f 03-11-2017) 

StaƟsƟcs Division
ScienƟst B : Mrs. M. Sharma (on study leave)  
ScienƟst B :  Dr. S. Devika    (upto 23-02-2018) 
Technical Assistant : Mr. S. Khare   
MTS (Tech) : Mr. M. Ahmed   

Computer& BioinformaƟcs Division
ScienƟst C :  Dr. S. Singh              
ScienƟst B : Dr. Sindhuprava Rana  
Technician C :  Mr. R. Chandrasekhran Pillai 
Technician C : Mr. S. Sharma                  
Technician C : Mr. A. K. Kori   
Technician A : Mr. R. K. Pandey    

Engineering Division  
Junior Engineer (Civil) :  Mr. Vivek Narware (17-04-2017) 
Junior Engineer (Electrical) :  Mr. Sonu Kumar (01-08-2017) 

AdministraƟon
AdministraƟve Officer (JG) : Mr. Yogesh Kumar (w.e.f. 11-04-2017) 
Private Secretary : Mr. Krishnadas V.K.  
SecƟon Officer(AccƩs) : Mr. Mohan Waldhurkar 
SecƟon Officer (Admn.) :  Mr. Sudhir Shrivastava (superannuated on 30-10-2017) 
Assistant : Ms. Priyanka Gupta (w.e.f. 01-08-2017)  
Assistant : Mr. Ankit Kumar Mishra (w.e.f. 07-08-2017)  
Assistant : Mr. Abhishek Saraf (w.e.f. 23-08-2017)  
Assistant : Mr. Anees Vyas (w.e.f. 16-10-2017)  
Assistant : Mr. Pushpak Shrivastava (w.e.f.16-10-2017)  
Upper Division Clerk : Mr. S. K. Vinodiya (upto 30-11-2017) 
Technician B : Mr. R.Kerala Varma Thampuran  
Technician A : Mrs. Anitha S. Pillai 
MTS (Gen) : Mr. S. Mishra           
Consultant (F & A) : Mr. S. S. Asthana 
Advisor : Dr. N. Banerjee 

UƟliƟes
MTS (Gen) : Mr. D. Ugave   
MTS (Gen) : Mr. P. Patva   
MTS (Gen) : Mr. A. Husain   
MTS (Gen) : Mrs. K. Bai   
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AƩachment from BMHRC, Bhopal
Assistant Professor :  Dr. R. M. Samarth 

Project staff   
Dr. Arpit Bhargava : DTH-PDF  
Dr.  Sambhavi Tiwari : Junior Medical Officer  
Dr. Shatrughan Singh : Technical Officer (Physiotherapist)  
Mrs. Durga Mahor : Senior Research Fellow  
Ms. Pranjali Borkar : Senior Project Research Fellow  
Ms. Radha DuƩ Singh : Senior Project Research Fellow (w.e.f 10-11-2017)  
Ms. Neha Bunkar : Senior Research Fellow (w.e.f 20-07-2017)  
Dr. Harsha Lad : Senior Research Fellow  
Ms.Ruchita Shandilya  Junior Research Fellow (w.e.f 01-02-2018) :
Ms. Vaishali Yadav : Junior Research Fellow (w.e.f 23-02-2018) 
Mr. Aditya Banerjee :  Research Assistant     
Mr. Peeyush Asthana : Computer Programmer  
Ms. Jaishree Sakre :  Computer Programmer  
Mr. Pushpendra Gupta : Field Worker (w.e.f 04-07-2017) 
Mr. Rishi Badal : Lab Technician (w.e.f 05-02-2018) 
Mr. Lalit Lodhi : Technician – B (w.e.f 12-09-2017) 
Mr. Ravindra Nath Biswas :  MulƟ Tasking Staff 
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From Director's Desk

It  gives me immense pleasure to present the Annual Report 2017-2018 of the insƟtute. This 
annual report is an evidence of longer strides taken by NIREH towards accomplishing its mandate for 
being an state of art facility for research on environmental health issues of the country.

 The long term epidemiological study entered into its eight year aŌer NIREH coming into 
existence. This yearly cycle of study again suggested that most of the morbidiƟes have now reached a 
plateau and not much year to year variaƟon was observed. The respiratory illness is sƟll the leading cause 
of morbidity.  The mortality among the exposed group and unexposed populaƟon also did not differ 
significantly. Another study for triangulaƟng the morbidity data from three major data sources namely 
Kamala Nehru Hospital, BMHRC and NIREH revealed that cardiovascular disorders were common cause 
for morbidity followed by ophthalmologic problems.

This year three studies on air polluƟon or environmental chemical exposure related changes in 
epigeneƟcs also progressed as per schedule and preliminary results were available. These preliminary 
results gives an indicaƟon that changes at DNA, miRNA and mtDNA occur in those exposure to area 
which has high degree of air pollutants. 

 Significant progress was made in manpower and infrastructure capacity of the insƟtute. While 
the new campus of NIREH is on the verge of compleƟon, few more scienƟfic staff was included in the 
current year adding new zeal and knowledge to the NIREH academic pool. The laboratories were also 
strengthened with procurement of several high end and sophisƟcated equipments. In consonance with 
the NaƟonal programmes such as Swachha Bharat Abhiyaan, NaƟonal Environmental Day, etc. the social 
contribuƟon of NIREH conƟnued this year also through distribuƟon of dustbins, water filters and cloth 
bags. 

 I express my graƟtude to the visionary leadership of ICMR- DG, ICMR, Sr. DDG (Admn), Sr. 
Financial Advisor and Head, NCD for their constant support to NIREH. Special graƟtude is expressed to 
the learned members of the ScienƟfic Advisory CommiƩee and various Research Expert Groups for their 
relentless efforts to take best out of the scienƟfic staff of NIREH. Last but not the least I am thankful to my 
fellow scienƟsts, technical, administraƟve and supporƟng staff of NIREH for their dedicated contribuƟon 
to the insƟtute. 
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ExecuƟve summary
Research Works

1. PopulaƟon based long term epidemiological study

2. A cross-secƟonal study on current health status of gas affected individuals of
 Bhopal: Phase I-Data triangulaƟon to understand health status of gas exposed
 survivors of Bhopal

3. EffecƟveness of insƟtuƟonal versus domiciliary implementaƟon of standard
 pulmonary rehabilitaƟon module in Bhopal gas exposed survivors having COPD

4. CytogeneƟc profiling of paƟents with chronic kidney disease: EvaluaƟon of
 Genomic instability

5. Development of a mito-epigeneƟc carcinogenic risk assessment model for
 environmental chemical exposures: A pilot study

6. Aberrant circulaƟng epigenomic signatures: Development and validaƟon of
 minimal-invasive biomarkers for trans-generaƟonal monitoring of air polluƟon
 related cancers7. Development of quantum dots based nano-biosensors for
 detecƟon of circulaƟng  cell-free Mi RNAs in environmental associated lung
 carcinogenesis

8. Biochemical basis of pathogenesis of chronic obstrucƟve pulmonary disease

9. CharacterizaƟon of prevailing chronic respiratory morbidiƟes among
 severely gas exposed populaƟon

 Post-graduate students’ dissertaƟons & summer training programme
 Other acƟviƟes 
 Important events 
 Library 
 ConstrucƟon of NIREH Campus at Bhauri  
 Phase II Staff recruitment
 MeeƟngs/Seminars/Trainings aƩended 
 PublicaƟons  
 InsƟtuƟonal commiƩees 
 DisƟnguished visitors
 Budget
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ExecuƟve Summary

 The frequency of survey was changed from 6-monthly to yearly w.e.f January 2017 in the 
PopulaƟon based long term epidemiological study on the health effects of the toxic gas 
exposure. In the 54  round (January-December 2017) any morbidity recorded was nearly the th

same in severely (15.6%) and mildly (15.7%) exposed cohorts while in mildly exposed cohort 
(9.04%) it was liƩle lesser than the non-exposed cohort (10.8%). Overall mortality rates 
recorded were 5.3/1,000 populaƟon in the exposed and 6.7/1,000 populaƟon in non-exposed 
cohort. 

 Data mining and triangulaƟon of 3 available databases dealing with the health of gas exposed 
survivors i.e. IPD records of BMHRC (2010-2015), Gas rahat hospital data base (Jan 2015-May 
2017) and NIREH data base (2011-2016) was done and clilinal profilie of 17,321 gas exposed 
individuals was prepared under the Phase I of the study Ɵtled A cross-secƟonal study on current 
health status of gas affected individuals of Bhopal. The highest number of morbidiƟes belonged 
to the cardio-vascular system (22.4%) followed by ophthalmic morbidity (16.9%). 

 A study comparing the EffecƟveness of insƟtuƟonal versus domiciliary implementaƟon of 
standard pulmonary rehabilitaƟon module in Bhopal gas exposed survivors having COPD was 
iniƟated. A total of 180 gas exposed COPD subjects were provided common training on standard 
pulmonary rehabilitaƟon module and randomized in to 2 groups of 90 paƟents each . viz
InsƟtuƟonal rehabilitaƟon and domiciliary rehabilitaƟon. The pulmonary rehabilitaƟon under 
the supervision of a qualified Physiotherapist for one-hour at pulmonary rehabilitaƟon centre 
(Group I) and  pulmonary rehabilitaƟon daily for one hour at residence (Group II) was conƟnued 
along with monitoring of compliance twice a week. 

 Under the study  a total of 108 adult CytogeneƟc profiling of paƟents with chronic kidney disease
gas exposed CKD paƟents (Group I ) and 49 adult unexposed CKD paƟents (Group II) were 
recruited for cytogeneƟc profiling through karyotype analysis, cytogeneƟc endpoints and to 
study genomic instability through chromosomal aberraƟon analysis, frequencies of sister 
chromaƟd assay and micronuclei assay.

 A pilot study on Development of a mito-epigeneƟc carcinogenic risk assessment model for  
environmental chemical exposures was iniƟated. Blood  samples from 15 subjects exposed to  
broad chemical class of pro-oxidants at  stage and 15 age and gender matched control in utero  
were collected and analyzed for circulaƟng cell free DNA, miRNA, circulaƟng nucleosomes,  
mtDNA copy number, inflammatory cytokines, DNA methyl transferases, global DNA   
methylaƟon profile etc. Preliminary results indicated that prenatal exposure of environmental  
pro-oxidants not only impairs the mitochondrial nuclear cross talk but also modulates the fetal  
epigenome through aberrant regulaƟons of DNA methylaƟon and histone modificaƟons. 

 The extramural study under IMPRINT scheme of MHRD Ɵtled Aberrant circulaƟng epigenomic 
signatures: development and validaƟon of minimal-invasive biomarkers for trans-generaƟonal 
monitoring of air polluƟon associated cancers was iniƟated to characterize the epigenomic 
signatures in saliva and urine among people exposed to varying quantum of parƟculate maƩer 
residing in high-risk, mid-risk and low-risk based on the air quality index. A total of 60 pairs of 
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samples (mother and son) have so far been collected and analyzed. Preliminary results inidated 
relaƟvely higher  levels of circulaƟng DNA, circulaƟng nucleosomes, circulaƟng miRNA and 
circulaƟng mt DNA in populaƟon living in high-risk region. 

 Another extramural collaboraƟve study under ICMR-RFBR (Russian FoundaƟon for Basic 
Research) iniƟaƟve Ɵtled Development of quantum dots based nano-biosensors for detecƟon of 
circulaƟng cell-free miRNAs in environmental associated lung carcinogenesis was iniƟated 
during the year.  Complete profiling of 21 ccf miRNAs was undertaken in lymphocytes isolated 
from healthy individuals and treated with different concentraƟons of known environment 
associated carcinogenic pollutants. Preliminary results suggested a significant alteraƟon in the 
expression of several miRNAs belonging to the tumor suppressing miRNAs and involved in the 
regulaƟon of apoptoƟc pathways such as Let-7e, miR-202, miR-98, miR-16, miR-27, miR-29 and 
miR-155 in the lung cancer paƟents. 

 The study Ɵtled , Biochemical basis of pathogenesis of chronic obstrucƟve pulmonary disease
iniƟated during the year is aiming to idenƟfy unusual proteases and analyzing differenƟal 
protein expression in stable COPD paƟents. Blood samples were collected from 30 stable COPD 
paƟents and 15 healthy persons and 2 CKD paƟents (as negaƟve control). The expression level of 
caspases-3, DPP IV, MMP-9, MMP-2, nutrophil elastase were esƟmated and serum of limited 
number of COPD paƟents was analyzed for differenƟal protein expression analysis. 

 A total of 5 ScienƟfic cadre (3 ScienƟst C, 2 ScienƟst B), 7 AdministraƟve cadre, 5 Technical cadre 
and 2 Engineering cadre incumbents joined the insƟtute under Phsae II Staff recruitment of 57 
permanent posts of NIREH.
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dk;Zikyu la{ksfIkdk

 Hkksiky xSl =klnh ds nkSjku fudyh fo"kSyh xSlksa ds LokLF; ij izHkko ls lacaf/kr tula[;k vk/kkfjr 
nh?kZdkfyd tukifnd v/;;u ds los Z{k.k dh vkof̀Rr dks tuojh 2017 ls N%ekgh ls cnydj okf"kZd fd;k 
x;kA 54osa pØ ¼tuojh&fnlEcj 2017½ ds nk Sjku vR;f/kd izHkkfor {ks=ks a ds O;fDr;ksa ¼ ½ ,oa e/;e 15.6%
izHkkfor {ks=ksa ds O;fDRk;ksa ¼ ½ ds lewg easa vLoLFkrk ¼ ½ yxHkx leku ikbZ xbZA lk/kkj.k 15.7% Morbidity
izHkkfor {ks=ksaa ds O;fDr;ksa esa ;g vLoLFkrk  Fkh tks fd vizHkkfor {ks=ksa ds O;fDRk;ksa ds lewg ls 9.4% (10.8%) 
FkksM+k gh de FkhA bl losZ{k.k esa eR̀; qnj 5-3@1]000 xSl izHkkfor {ks=ksa ds yksxksa esa rFkk 6-7@1000 vizHkkfor 
O;fDr;ksa ds lewg esa ikbZ xbZA   

 vkWdM+ksa ds [kuu ¼ ½ ,oa xSl izHkkfor thfor yksxks a ds LokLF; ds laca/k esa miyC/k 3 MkVkcsl Data mining
tSls&Hkksiky Lekjd vLirky ,oa vuqla/kku dsUnz ds vkbZ-ih-Mh- fjdkMZ~l ¼2010&2015½( xSl jkgr 
fpfdRlky;ksa dk MsVkcsl ¼tuojh 2015&ebZ 2017½ ,oa jk"Vªh; Ik;kZoj.kh; LokLF; vuqla/kku dsUnz dk e-
MsVkcsl ¼2011&2016½ dk Vªkbaxqys'ku ̂ ^, dzkl lSD'kuy LVMh vkWu djSUV gSYFk LVSVl vkWQ xSl vQSfDVM 
baMhfotqvYl vkWQ Hkksiky** ds ds vUrxZr fd;k x;kA bl v/;;u ds nkSjku Ok"kZ esa 17]321 xSl Phase-I 
izHkkfor O;fDRk;ksa dk fpfdRlh; [kkdk rS;kj fd;k x;kA xSl izHkkfor thfor O;fDr;ksa esa (clinical profile) 
dkfMZ;ks&oSLdqyj flLVe ¼ ½ ,oa us=h; flLVe ¼ ½ ls lac af/kr vLoLFkrk lokZf/kd ikbZ xbZA   22.4% 16.9%

 ^^bQsfDVousl vkWQ baLVhV~;w'kuy olZl Mksehfl;yjh bEiyheSUVs'ku vkWQ LVSUMMZ iYeksujh fjgSfcfyVs'ku 
ekWM~;wy bu Hkksiky xSl ,DliksLM lokZbZolZ gSfoax lhvksihMh** uked v/;;u ds vUrxZr laLFkkxr ,oa ?kjsyw 
iYeksujh fjgsfofyVs'ku dh izHkko'khyrk dk rqyukRed v/;;u o"kZ ds nk Sjku izkjEHk fd;k x;kA dqy 180 
xSl izHkkfor lhvksihMh O;fDr;ksa dks ekud iYeksujh iquokZl ekWM~;wy dk iz f'k{k.k nsus ds Ik'pkr~ nks lewgksa esa 
vdzfedj.k ¼ ½ fd;k x;kA laLFkkxr iquokZl ,d ;ksX; fQft;ksFksjkfiLV ds Ik;Zo s{k.k esa  randomization
iYeksujh  iquokZl  dsUnz  ij ¼lewg&1½ ,oa vf/koklh iquokZl ejhtksa }kjk Lor% ¼lewg&2½ ,d ?k.Vk jkstkuk 
fd;k x;k rFkk lIrkg esa nks ckj fuxjkuh vuqikyu fd;k tk jgk gSA

 ^^lkbZVkstSusfVd izksQkbfyax vkWQ islsUV~l foFk dzkW fud fdMuh fMlht** v/;;u ds vUrxZr dqy 108 izkS<+ 
xSl&izHkkfor lhdsMh jksfx;ksa ¼lewg&1½ ,oa 49 izkS<+ xSl&vizHkkfor lhdsMh jksfx;ksa ¼lewg&2½ dks 
dSfj;ksVkbi fo'ys"k.k] lkbZVkstSusfVd ,.M ikWbUV rFkk dzksekslksey ,scjs'ku fo'ys"k.k ds v/;;u gsrq HkrhZ 
fd;k x;kA

 ^ f̂MosyiesaV vkWQ , ekbVks&,ihtsusfVd dkjlhukstsfud fjLd vlslesaV ekWMy QkWj ,uokW;jksUeasVy 
dsfedy ,Dlikstj**] uked ,d vxzxkeh v/;;u ¼ ½ bl o"kZ essa izkjEHk fd;k x;kA Pilot study
izks&vkWDlhMsUV~l O;kid Js.kh ds vUrxZr vkus okys jlk;uks a ls xHkkZoLFkk essa  15 O;fDr;ksa ds jDr exposed
uewus ,oa 15 vk;q ,oa fyax feyku fu;af=r O;fDr;ksa ds uewus fy, x, rFkk Unexposed circulating cell free 
DNA  miRNA, circulating nucleosomes, mtDNA copy number, inflammatory cytokines, DNA methyl transferases, ,
global DNA, methylation profile bR;kfn dk fo'ys"k.k fd;k x;kA vkjfEHkd ifj.kkeksa ls fofnr gqvk fd 
Ik;kZoj.kh; izh&vkWDlhMsaV~l dk u dsoy ekbVk sdkW f.Mª;y&U;wfDy;j dks {kfr preenatal exposure cross-talk  
igqWpkrk gS cfYd xHkZLFk bihthukse dks fu;eu ds ek/;e ls ,oa aberrant  DNA Methylatin histone  
modification }kjk izHkkfor djrk gSA     
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 ekuo lalk/ku fodkl ea=ky; dh ;kstuk ds vUrxZr ,d ,DLVªkE;wjy v/;;u ^^,cjasV IMPRINT 
ljdqysfVax ,ihthuksfed flxusplZ % fMosyiesaV ,.M osyhMs'ku vkWQ fefuey buosflo ckW;ksesfVªd QkWj 
Vªkal&tsujs'kuy ekWuhVfjax vkWQ ,vj ikWY;w'ku ,lksfl,fVM dsallZ** orZeku o"kZ esa izkjEHk fd;k x;kA 
bldk mn~ns'; ds vk/kkj ij oxhZd̀r mPPk tksf[ke] e/; tksf[ke] ,oa fuEu tksf[ke {ks=ksa esa air quality index 
jgus okys yksxksa ds jDr ,oa ew= ds uewwwuksa es a  gLrk{kjksa dk fu:i.k djuk gSA vHkh rd 60 tksM+ksa epigenomic
¼ekW ,oa larku½ ds uewus ,d= ,oa fo'ysf"kr fd, x, gSaA vkjfEHkd ifj.kkeksa eas mPPk tksf[ke okys {ks= esa 
fuokl djus okyh tula[;k esa ljdqysfVax U;wfDy;kslksEl] ljdqysfVax  ,oa circulating DNA, miRNA 
ljdqysfVax  dk vis{kkd̀r mPPk Lrj fn[kkbZ fn;k gSA mtDNA

 vkbZlh,evkj&vkj,Qchvkj ¼ ds lg;ksx ds vUrxZr ,d v/;;u Russian Foundation for Basic Research) 
^ f̂MosyiesaV vkWQ DokaVe MkWV~l csLk~M usuks&ckW;kslsallZ QkWj fMVsD'ku vkWQ ljdqysfVax lsy Qzh  bu miRNAs
,uokW;jksUesaVy ,lksfl,fVM yWx dkjlhukstsusfll** o"kZ ds nkSjku izkjaHk fd;k x;kA LoLFk O;fDr;ksa ds jDRk 
ls dks ìFkd dj Ik;kZoj.kh; dSalj iSnk djus okys dh fofHkUu ek=kvksas esa mUgsa Lymphocytes pollutants  
mipkfjr dj 21 dh  rS;kj dh xbZA vkjfEHkd ifj.kke ;g crkrs gSa fd cgqr lkj s ccf mi RNAs Profile tumor  
suppressing miRNAs Let-7e, miR-202, miR-98, miR-16, miR-27, miR-29 miR-155 expression  tSls fd  ,oa ds  esa 
egRoiw.kZ cnyko vk;k gSA 

 orZeku o"kZ esa ̂ ^ckW;ks&dsfedy csfll vkWQ iSFkkstsusfll vkWQ dzksfud vkCLVªfDVo iYeksujh fMlht** uked 
v/;;u vlk/kkj.k dh igpku djus rFkk  jksfx;ksa esa dk proteases differential protein expression  stable COPD
fo'ys"k.k djus gsrq izkjEHk fd;k x;kA rhl  jks fx;ksa] 15 LoLFk O;fDRk;ksa ,oa 02  jksfx;ksa ls staable COPD CKD
jDr ds uewus ,df=r fd, x;s rFkk muesa ,oa U;wVªksfQy byklVsl Caspases-3, DPP IV, MMP-9, MMP-2, 
ds Lrj dk vkdyu fd;k x;kA lkFk gh dqN  jksfx;ksa ds uewuksa esa dk COPD differential protein expression 
fo'ys"k.k fd;k x;kA 

 orZeku o"kZ eas fuj sg esa 57 LFkkbZ inks a ds fy, dh HkrhZ ds vUrxZr 5 oSKkfudksa ¼3 oSKkfud&lh ,oa 2 Phase II  
oSKkfud&ch½] 7 iz'kklfud dkMj] 5 rduhdh dkMj ,oa 2 vfHk;kaf=dh dkMj ds deZpkjh@vf/kdkjhx.k us 
laLFkku eaas dk;ZHkkj xzg.k fd;kA

N IR E H
An nu a l
Re p o r t 
2017-18



5

Research Works

N IR E H
An nu a l
Re p o r t 
2017-18



6

N IR E H
An nu a l
Re p o r t 
2017-18



7

PROJECT 1

PopulaƟon Based Long Term Epidemiological Study on the Health Effects of the Toxic 
Gas Exposure in BhopalInvesƟgators, DuraƟon and Funding

InvesƟgators, DuraƟon and Funding  i. Team BGDRC(Jan 1985 to May 1994) : ICMR

      ii. Team CRS (Jan 1996 to Jan 2011) : GoMP

      iii. Team NIREH (Feb 2011 onwards) : ICMR

InvesƟgators from NIREH   Dr. Y. D. Sabde, Dr. N. Banerjee, Dr. S. Singh,

      Dr. K. K. Soni, Dr. R. Galgalekar, Mrs. M. Sharma

 The populaƟon based long term epidemiological study on the health effects of the toxic gas 
exposure was conƟnued during the year. In this over 3–decades  long study the morbidity and mortality 
data is being collected in the assembled cohort of gas exposed and unexposed (control) families using a 
structured health survey quesƟonnaire by the  trained staff. However, since January 2017 the frequency 
of survey has been modified to once yearly in place of twice in a year in view of nearly flat trend of 
morbidiƟes for the last 3-4 years. 

 To recapitulate, aŌer the occurrence of Bhopal gas disaster in 1984 this study was launched in 
1986 under Bhopal Gas Disaster Research Centre, ICMR (BGDRC) on a cohort of 62,706 individuals from 
gas exposed areas (19,260, 28,261 and 15,185 from severely, moderately and mildly exposed areas 
respecƟvely) and 13,526 individuals from non-exposed areas (Control) of Bhopal. The study under 
BGDRC conƟnued Ɵll 1994 and was later conƟnued (1996-2010) by the Centre for RehabilitaƟon Studies 
(CRS), Govt. of M.P. following the same protocol on a cohort of 34,480 individuals from exposed areas 
(10,816 from  severely, 14,137 from  moderately and 9,527 from  mildly exposed areas) and 7,990 
individuals from unexposed control areas which were part of the original cohort.  In 2011, when NIREH 
took over the study from CRS, a substanƟal part of the cohort was already lost due to a variety of reasons 
such as shiŌing of populaƟon to different places, marriage related migraƟon, deaths etc. and only the 
cohort of 16,860 exposed individuals (5,658, 6,533 and 4,669 from severely, moderately and mildly 
exposed areas respecƟvely) and 5,741 individuals from the non-exposed control areas was available for 
the follow up by NIREH. Special drives undertaken during 2013-2016 resulted in tracing and addiƟon of 
about 8,380  individuals from the lost cohort. 

1.1 MorbiditypaƩern – 54  roundth

 During the year the 54  round (January-December, 2017) of survey was undertaken. In this round th

23,379 individuals from exposedareas  severely exposed (7,813), moderately exposed (8,304) and viz.
mildly exposed (7,262) areas;and 6,310 individuals from unexposed control areas were followed up. Any 
morbidity recorded was same in severely (15.6%) and mildly (15.7%) exposed areas while in moderately 
exposed areas (9.04%) it was even lesser than the control areas (10.8%) (Fig-1). Similarly, highest 
magnitude of respiratory disorders (7.2%)  were also recorded in mildly exposed areas while it was near 
idenƟcal in mildly exposed (2.0%) and unexposed control areas (1.9%).
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Glimpses of epidemiological survey

1.2 Mortality paƩern– 54  roundth

 Overall mortality rates in the 54  survey were 5.3/1,000 populaƟon in the exposed and 6.7/1,000 th

populaƟon in control areas (Table-1). 

Fig-1: Morbidity paƩern recorded in 54  round of survey t h
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Cause of death  Number (%)  
Exposed Area  Control Area  

Accident &Injuries  03(2.4%)  04(9.5%)  
Child birth & Pregnancy  02(1.6%)  0(0.0%)  
Fever 04(3.3%)  01(2.4%)  
DigesƟve  disorders  06(4.9%)  00(0.0%)  
Respiratory  disorders  35(28.5%)  06(14.3%)  
C.N.S. disorders  05(4.1%)  02(4.8%)  
C.V.S. disorders  16(13.0%)  12(28.6%)  
Other  system disorders  19(15.5%)  07(16.7%)  
Senility  21(17.1%)  06(14.3%)  
Cause unknown

 
12(9.8%)

 
04(9.5%)

 
Total deaths

 
123

 
42

 
Mortality rate (per 1,000) 5.3 6.7

Table-1 : Primary causes of death recorded in 54  round of surveyth

1.3. Mortality data analysis (2012 - 2016)  

A total of 1,292 deaths occurring during 2012-2016 in the registered followed up cohort (males 
803, 62.2%, females 489, 37.8%) were analyzed. DistribuƟon of deaths according to gas exposure 
cohorts is given in Table 2. Of the 1,011 persons died in exposed areas, 595 (58.8%) died before 70 years 
of age. ProporƟon of deaths before 70 was in fact higher in unexposed control areas (64.1%) though the 
difference was not significant. Significantly higher proporƟon (71.3%) of deaths before 70 years was 
contributed by males.

Table - 2 : Different exposure level area wise deaths in before and aŌer 70 years of age

Age at 
death (yrs) 

Severe 
 

Moderate 
 

Mild 
 

Control 
 

Total 

 No % No % No % No % No % 
Upto 69 206 66.5 237 55.8 152 55.1 180 64.1 775 60.0 
70 and 
above 104 33.5 188 44.2 124 44.9 101 35.9 517 40.0 

Total  310  425  276  281  1292     100.0 

1.3.1 Cause of death

  The most prevalent cause of death was vascular diseases (52.4%). Majority of the vicƟms of 
vascular diseases died with acute myocardial infarcƟon (80.8%) followed by cerebral haemorrhage 
(11.9%). The proporƟon of deaths claimed by vascular diseases was similar among males and females 
(53.4% and 52.4% respecƟvely).  However, the proporƟon of males dying due to vascular diseases before 
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70 years (67.5%) was significantly higher as compared to their female (54.3%) counterparts (p < 0.01, 
Pearson Chi-Square test df = 1). Chronic respiratory ailments i.e. chronic lung condiƟons and tuberculosis 
claimed 4.68% and 4.41% deaths respecƟvely. The proporƟon of lives claimed by chronic lung condiƟons 
was higher in severely exposed areas as compared to unexposed control areas (p < 0.001) (Table-3)

Table-3 : Top 10 causes of death in age 30 - 69 years

Rank  Cause of Death No %
Severely exposed area

1  Cardiovascular diseases 111 53.9
2  Respiratory diseases 24 11.7
3  Malignant and other Neoplasms 20 9.7
4  Tuberculosis 13 6.3
5  DigesƟve diseases 8 3.9
6 Genito-urinary diseases 7 3.4
7 Diarrhoeal diseases 4 1.9
8 UnintenƟonal injuries: Motor Vehicle Accidents 4 1.9
9 IntenƟonal injuries: Suicide 4 1.9

10 All other causes 11 5.3
Total 206

Moderately exposed area
1 Cardiovascular diseases 141 59.5
2 Malignant and other Neoplasms 22 9.3
3 Tuberculosis 15 6.3
4 Respiratory diseases 14 5.9
5 Diarrhoeal diseases 9 3.8
6 DigesƟve diseases 9 3.8

7
Ill-defined/ All other symptoms,signs and abnormal clinical and 
laboratory findings 9 3.8

8 Genito-urinary diseases 7 3.0
9 Respiratory infecƟons 2 0.8

10 All other causes 9 3.8
Total 237

Mildly exposed area

1 Cardiovascular diseases 93 61.2
2 Diarrhoeal diseases 14 9.2
3 DigesƟve diseases 9 5.9
4 Malignant and other Neoplasms 7 4.6
5 Respiratory diseases 6 3.9
6 UnintenƟonal injuries: Motor Vehicle Accidents 5 3.3
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7 Respiratory infecƟons 4 2.6
8 IntenƟonal injuries: Suicide 4 2.6
9 Tuberculosis 3 2.0

10 All other causes 7 4.6
Total 152

Unexposed area (Control)
1 Cardiovascular diseases 84 46.7
2 Malignant and other Neoplasms 21 11.7
3 DigesƟve diseases 12 6.7
4 Tuberculosis 8 4.4
5 Genito-urinary diseases 8 4.4
6 IntenƟonal injuries: Suicide 8 4.4
7 Respiratory infecƟons 7 3.9
8 UnintenƟonal injuries: Other Than Motor Vehicle Accidents 7 3.9
9 Diarrhoeal diseases 6 3.3

10 All other causes 19 10.6
Total 180

 The analysis suggested that the exposed cohort didn’t differ much from the unexposed 
populaƟon in terms of CDR and SMR. The distribuƟon of top 10 causes of death is also similar among all 
exposure categories and similar to the naƟonal data.
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PROJECT 2

A cross-secƟonal study on current health status of gas affected individuals
of Bhopal: Phase I- Data triangulaƟon to understand health

status of gas exposed survivors of Bhopal 

InvesƟgators : Dr. Anil Prakash (PI) ; Dr. N. Banerjee, Dr. S. Singh, Dr. R. Galgalekar, Dr. K. 

   K. Soni, Mrs. M. Sharma (NIREH, Bhopal) ; Mr. K. K. Dube,

   Dr. Sanjay Jain (KN Hospital, Bhopal);  Mr. NiƟn BhaƟa (BMHRC, Bhopal)

DuraƟon           : 1 ½ Years (January 2017 – June 2018)

Funding : ICMR (IM)

Health care to the gas exposed survivors and their progenies is being provided free of cost by Gas 
Rahat Department of Govt of MP through its six well equipped hospitals & 18 Day Care Centres; and 
Bhopal Memorial Hospital and Research Centre (BMHRC), a 350-bedded super specialty hospital of Govt 
of India along with its 8 mini units. Consequently, the informaƟon on the health condiƟons of gas 
exposed survivors is although voluminous yet fragmented lacking synergy among the available data 
bases due to various operaƟonal and technical constraints. As a result clarity is missing on the extent of 
the adverse health effects being experienced by the gas exposed survivors. Therefore, this study, 
aƩempted to document the paƩern of morbidiƟes with parƟcular reference to the intensity of exposure, 
disease chronicity among available gas exposed survivors in Bhopal through data mining, triangulaƟon 
and linking of the available major data bases. 

Three databases related to the health of gas exposed survivors (i) randomly selected 38,527 IPD 
records (belonging to 17,321 gas exposed survivors) obtained from BMHRC (2010-2015) (ii) Gas Rahat 
hospitals data base (Jan 2015-May 2017) and (iii) NIREH database of Long term epidemiological study 
(2011-2016) were linked aŌer bringing as much uniformity as possible in the 3 data bases. From Gas 
Rahat hospitals database, 2,997 subjects and from NIREH's database, 584 subjects could be linked to 
BMHRC data base and aŌer data cleaning three data bases were merged to form a single master list and 
disease profile of 17,321 gas exposed survivors was prepared. The highest no. of morbidiƟes belonged to 
the cardio-vascular system (22.4%) followed by ophthalmic morbidity (16.9%) (Fig-2). 

* includes ENT, blood disorders, poisoning, injury etc.
Fig-2: System wise distribuƟon of morbidiƟes (based on 38,527 visits of 17,321 individuals)
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Among cardiovascular system related morbidiƟes almost half (50%) of the subjects had chronic 
ischemic heart diseases  (Fig-3).

* others include pulmonary embolism, non-rheumaƟc valve disorder, cardiac myopathy, cardiac arrest, 
heart failure, haemorrhoids

Fig-3: DistribuƟon of cardiovascular system related morbidiƟes (n=8,629)

Nearly 85% individuals (14,700 of the 17,321 subjects whose disease profiling was prepared) 
were found to be suffering from a single chronic morbidity  while mulƟ morbidity (2 or >2 chronic morbid 
condiƟons)  accounted for 15% cases. The distribuƟon paƩern of single chronic morbidity is shown in Fig-
4.

Fig-4 : DistribuƟon of single chronic morbidity paƩern  (n=14,700 morbid individuals)

The study is progressing. Linking and disease profiling of another 11,000 paƟents is underway. 
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PROJECT 3

EffecƟveness of InsƟtuƟonal versus domiciliary implementaƟon of standard 
pulmonary rehabilitaƟon module in Bhopal gas exposed survivors having COPD 

InvesƟgators : Dr. Ruma Galgalekar (PI) ; Dr. Lalit Kumar, Dr. Mahesh Rathore (BMHRC)

DuraƟon : 2 Years 3 months (Jan 2017 - March 2019)

Funding : ICMR (IM)

As   pulmonary  rehabilitaƟon  is a lifelong process, emphasis  should  be to develop community 
based  pulmonary  rehabilitaƟon programmes near the residence  of  such  paƟents  so that  conƟnuous  
rehabilitaƟon  and educaƟonal programmmes can be provided to them. This    study   is comparing the 
effecƟveness of pulmonary rehabilitaƟon among gas exposed survivors in the management of COPD 
cases in two different seƫngs  under supervision in a health facility and unsupervised at domesƟc viz.
level. For providing supervised rehabilitaƟon a Pulmonary RehabilitaƟon  Centre, equipped with  
rehabilitaƟon kit  comprising of staƟonary bicycle, Treadmill, Quadriceps chair, shoulder wheel, portable 
oxygenator, T.E.N.S., T-pully, weight cuffs, spirometer(triflo), was established in JLN Gas Rahat Hospital 
which is in close vicinity of  the gas exposed localiƟes, thus, providing beƩer accessibility to the 
enrolledsubjects. Enrollment of 180 gas exposed COPDsubjects belonging to different exposure 
categories saƟsfying inclusion and exclusion criteria has been completed (Table-5).AŌer providing 
common training on standard pulmonary rehabilitaƟon module the recruited subjects were randomized 
in to 2 groups of 90 paƟents each. One group conƟnued to undertake rehabilitaƟon exercises under the 
supervision of a physiotherapist (insƟtuƟonal rehabilitaƟon) while the other group was asked to 
conƟnue the pulmonary rehabilitaƟon at their home (domiciliary rehabilitaƟon). During follow ups 2 
subjects in InsƟtuƟonal Group and 6 subjects in Domiciliary Group were found expired, thus,leaving 88 
and 84 subjects in the two Groups respecƟvely. The study is conƟnuing. 

Table-4 : Details of the subjects enrolled in the study

Exposure category InsƟtuƟonal   Group  Domiciliary  Group  
Mildly exposed 37 29  
Moderately exposed 22 28  
Severely exposed

 
31

 
33

 
TOTAL 90 90
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PROJECT 4

CytogeneƟc profiling of paƟents with chronic kidney disease:
EvaluaƟon of genomic instability 

InvesƟgators : Dr. R. M. Samarth (PI) ; Dr. Gopesh Modi (Nobel Hospital, Bhopal),

   Dr. Sharique Hasan (BMHRC, Bhopal), Dr. M.L. Banjare,

   Dr. Sanjay Jain (KN Hospital, Bhopal)

 Jain 3 Years (Oct 2016 - Sept 2019DuraƟon : 

Funding : ICMR (IM)

 In paƟents with chronic kidney disease (CKD) the presence of massive genome damage has been 
repeatedly demonstrated, possibly due to accumulaƟon of uraemic toxins, oxidaƟve stress mediators 
and other endogenous substances with genotoxic properƟes. Therefore, it is necessary to explore the 
factors associated with the presence and background levels of geneƟc damage in CKD cases.The present 
study is aiming to prepare cytogeneƟc profile of toxic gas exposed and non-exposed paƟents with 
chronic kidney disease through karyotype analysis and cytogeneƟc endpoints. Further, the genomic 
instability in paƟents with chronic kidney disease is being assessed through chromosomal aberraƟon 
analysis (CAA), frequencies of sister chromaƟd exchange (SCE) and micronuclei (MN) assay.

 CKD paƟents, fulfilling the inclusion and exclusion criteria, belonging to four groups  Adult viz.
exposed CKD paƟents (Group-I); Adult unexposed CKD paƟents (Group-II); Adult exposed non-CKD 
paƟents (Group-III) and Normal healthy adults (Group-IV) are proposed to be enrolled in this study. 
During the year a total of 157 CKD PaƟents aƩending Department of Nephrology, Kamla Nehru Hospital, 
Bhopal /Nobel Hospital, Bhopal, belonging to Group-I i.e. Adult exposed CKD paƟents (n=108:59 males, 
49 females) ;  and Group-II Adult unexposed CKD paƟents (n=49: 31 males, 18 females)were recruited 
aŌer obtaining wriƩen consent. From each subject 3 ml peripheral blood was collected in sterile sodium 
heparin vacutainer by vene-puncture for chromosomal study. 0.5 ml peripheral blood was cultured, aŌer 
adding 4 ml RPMI 1640 medium supplemented with 20% fetal bovine serum and phytohaemaggluƟnin 
(PHA), at 37 C for 72 hrs. Cultures were set up in duplicates and in three separate sets for each individual. o

Preliminary analysis of chromosomal aberraƟons in 62 subjects was carried out (Table-5).

Table-5: Frequency of chromosomal aberraƟons in cultured peripheral blood lymphocytes of toxic 
gas exposed and non exposed CKD paƟents

Parameters
Non-exposed CKD subjects Exposed CKD subjects

Male
(n=13)

Female
(n=10)

Total
(n=23)

Male
(n=26)

Female
(n=13)

Total
(n=39)

Mean Age 53.56±3.62 51.33±3.23 52.44±2.37 45.85±3.22 43.69±3.40 45.79±2.41 

MI 7.12±0.26 7.34±0.29 7.22±0.19 

 

7. 83±0.22 

 

7. 87±0.32 

 

7.84±0.18 

 

Dic. 1.46±0.22 1.40±0.27 1.43±0.16 

 

1. 35±0.11 

 

1. 23±0.23 

 

1.31±0.10 

 

Rings 0.92±0.21 1.20±0.36 1.04±0.19 

 

0. 88±0.22 

 

0. 69±0.31 

 

0.82±0.18 

 

C. Breaks 0.77±0.32 0.70±0.21 0.70±0.20 

 

1. 35±0.27 

 

2. 15±0.46 

 

1.62±0.24* 

 

Fragments 2.23±0.48 2.40±0.48 2.30±0.34 

 
2. 81±0.33 

 
3. 31±0.35 

 
3.33±0.27* 

 

*p<0.05 
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PROJECT 5

Development of a mito-epigeneƟc carcinogenic risk assessment model for 
environmental chemical exposures: A pilot study 

InvesƟgators : Dr. P. K. Mishra (PI) ; Dr. K. C. Pandey, Dr. Y. Sabde, Dr. Sajal De

DuraƟon : 3 Years (February 2017 - January 2020)

Funding : ICMR (IM)

 There has been substanƟal progress with regard to prevenƟon and treatment opƟons for certain 
cancers, however the burden of this disease is increasing owing to a growing number of environmental 
risk factors. The rising toll of cancer-related mortality due to different accidental or occupaƟonal 
environmental exposures necessitates early idenƟficaƟon of exposed vicƟms for their appropriate 
therapeuƟc intervenƟon. However, this is mainly restricted by lack of precise biomarkers and effecƟve 
detecƟon methodologies. Since, mitochondria are the prime target of different environmental chemical 
exposures, this sub-cellular organelle offers possibiliƟes of using it for developing effecƟve exposure 
associated strategies. The presence of unique inheritance paƩern, rapid evoluƟonary rate, low 
recombinaƟon rate, higher copy number and resistance to degradaƟon make mtDNA an important and 
indispensable tool for human exposome analysis. Earlier work from our laboratory has provided 
mechanisƟc insights in to the understanding of intricate molecular mechanisms of toxico-genomic 
implicaƟons invoked upon exposure to environmental stress signals and bio-transforming agents, 
especially pro-oxidants.Our findings have demonstrated that the risk of developing an environmental 
associated aberrant disease phenotype, such as cancer, involves complex interplay of mitochondria-
retrograde signaling-induced epigeneƟc reprogramming which are maternally inherited. First twelve 
weeks of pregnancy is the criƟcal window of developmental vulnerability as majority of mitochondrial-
linked epigeneƟc reprogramming takes place during this stage. Therefore, in this study we proposed to 
translate this knowledge into an invesƟgaƟve framework to develop and validate a mito-epigeneƟc 
model of carcinogenic risk assessment for environmental chemical exposures in subjects exposed to 
highly reacƟve environmental pro-oxidants. 

 We collected blood samples from fiŌeen subjects from those exposed to broad chemical class of 
pro-oxidants at  stage.  An equal number of age and gender matched healthy controls were also in utero
recruited for this study.Various parameters were examined based on the procedures previously 
standardized in our laboratory. Mean levels of circulaƟng cell free DNA was recorded to be significantly 
higher in the exposed subjects as compared to age and gender-matched healthy control individuals 
(p≤0.01). The circulaƟng cell free DNA levels in exposed group was 46.50 ± 3.16 ng/ul as compared to 
11.58 ± 1.80 ng/ul in age and gender matched controls (Fig-5a and b). Quantum of miRNA in exposed 
group when compared to controls (Fig- 5c and d) did not show appreciable changes. However, mean 
circulaƟng nucleosomes was significantly (p≤0.05) elevated in exposed subjects [0.89 ± 0.24 AU] with 
respect to controls [0.20 ± 0.03 AU](Fig-5e). It is understood that the balance between mitochondrial 
dysfuncƟon and mitochondrial nuclear cross talk is reflected by mtDNA copy number, therefore, we 
assessed the mtDNA copy number using a quanƟtaƟve real Ɵme PCR based approach. The result showed 
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Fig - 5:  (a) QuanƟtaƟve measurements of circulaƟng cell-free DNA; (b) Agarose gel profile of 
circulaƟng cell-free DNA (c) QuanƟtaƟve measurements of circulaƟng miRNA; (d) Agarose gel profile 
of miRNA (e) QuanƟtaƟve measurements of circulaƟng nucleosomes in control and exposed samples

significantly lower (p≤0.01) mtDNA copy numbers in exposed subjects in comparison to controls (Fig-6a-
c). The mtDNA copy number in exposed subjects was 322.23 ± 143.26 as Fig-6:RelaƟve copy number of 
circulaƟng mtDNA using RT PCR in control and exposed group compared to controls 2255.42 ± 269.91. A 
significant increase in inflammatory cytokines tumor necrosis factor (TNF)-α, interleukin (IL)-6 and 
interferon (IFN)-γ, was observed in exposed subjects as compared to healthy controls.  In exposed 
individuals, mean concentraƟons of these circulaƟng cytokines TNF-α, IL-6 and IFN-γ were 184.30 ± 

Fig-6: RelaƟve copy number of circulaƟng mtDNA using RT PCR in control and exposed group

Fig-7: QuanƟtaƟve assessment of tumor necrosis factor (TNF)-α, interleukin (IL)-6 and interferon 
(IFN)-γ by ELISA in plasma samples of controls and exposed individuals.
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45.68, 18.58 ± 2.50 and 230.31 ± 42.30 pg/ml respecƟvely while the levels of these cytokines in controls 
were 21.28 ± 11.39, 3.96 ± 1.04 and 7.44 ± 1.41 pg/ml respecƟvely (Fig-7). The expression of DNA methyl 
transferases ( ,  and  were assessed using reverse transcriptase PCR. Our DNMT-1 DNMT-3A DNMT-3B)
results showed a marked increase in the expression of and  in exposed subjects as DNMT-1, 3A  3B
compared to control group. Similar results were observed at protein expression level when assessed 

Fig- 8: (a-c) Gel pictures showing standardizaƟon of DNMT (DNMT 1, 3A and 3B) primers.  (d and e) 
RepresentaƟve picture of RT-qPCR profile and (f) Western blot profile showing comparaƟvely high 
expression of DNMT gene in exposed subjects in contrast to the control

Fig-9:Bar graph shows global DNA methylaƟon (5-mC %) levels in control and exposed groups
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using Western blot (Fig-8a-f). Covalent addiƟon of methyl groups to cytosine in CpG dinucleoƟde 
mediated by DNMTs result in methylaƟon of the genome. The result showed a significant (p≤0.05) 
increase in the global DNA methylaƟon profiles in exposed group as compared to control group. The DNA 
methylaƟon (5-mC%) in exposed group was 42.22 ± 8.77, while the level of DNA methylaƟon in control 
group was 9.54 ± 4.4 (Fig-9). Post-translaƟonal histone H3 modificaƟons that include methylaƟon, 
acetylaƟon and phosphorylaƟon were also measured using end-point protocols. A significant increase in 
methylated histone marks (H3K4me1, H3K4me3, H3K27me1, H3K36me1 and H3K79me2) and a 
phosphorylaƟon paƩern (H3Ser10 and H3Ser28) in exposed subjects was noted with respect to controls 
(Fig-10a and b).

 The results obtained so far indicate that prenatal exposure of environmental pro-oxidants not 
only impairs the mitochondrial-nuclear cross talk but also modulates the fetal epigenome through 
aberrant regulaƟons of DNA methylaƟon and histone modificaƟons. Further studies are ongoing to 
understand the specific epigeneƟc modificaƟon paƩerns involved in the mito-epigenomic axis evoked 
upon environmental pro-oxidant exposure.

Fig-10: (a) SDS PAGE profile of total histone proteins extracts. (b) Histogram depicƟng comparaƟve 
analysis of 21 histone H3 modificaƟons in control and exposed individuals
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PROJECT 6
Aberrant circulaƟng epigenomic signatures: Development and validaƟon of minimal-invasive 

biomarkers for trans-generaƟonal monitoring of air polluƟon associated cancers 

InvesƟgators : Dr. P. K. Mishra (PI- NIREH) ;  Dr. Koel Chaudhury (PI-IIT Kharagpur)

DuraƟon3 : 3 Years (March 2017 - February 2020)

Funding :  EM (MHRD : Under IMPRINT scheme- domain Healthcare)

 ParƟculate maƩers of different micron size are the major consƟtuent of air polluƟon that triggers 
a diverse array of human pathologies. We have recently demonstrated that exposure to parƟculate 
maƩer (PM) (coarse-PM10; fine-PM2.5 and ultrafine-PM0.1) impairs mitochondrial redox homeostasis 
and acƟvates phosphaƟdylinositol 3-kinase mediated nuclear DNA damage in human lymphocytes that 
can well extend beyond the genome. Despite progress in the idenƟficaƟon of biomarkers, gene mutaƟon 
based approaches sƟll face formidable challenges as the disease evolves from a complex interplay 
between environment and host. Therefore, idenƟficaƟon of an epigenomic signature might be useful for 
early diagnosis with the potenƟal to reduce the environmental-associated disease burden. Non-invasive 
'liquid biopsy' based epigenomic screening has recently emerged as a methodology which has potenƟal 
to characterize tumor heterogeneity at iniƟal stages. EpigeneƟc signatures (methylated DNA, miRNA, 
and post transcripƟonally modified histones), known to reflect the vital cellular changes, circulate at 
higher levels in the individuals with cancer. Extending this idea that chromaƟn modificaƟon paƩerns are 
associated with different funcƟonal sequences that might manifest as aberrant epigenomic signatures in 
peripheral circulaƟon, in this study we aimed to characterize the epigenomic signatures in biological 
fluids such as saliva and urine among defined populaƟon sets  those who were exposed to varying viz.
quantum of PM residing in high-risk, mid-risk and low-risk air-polluƟon zones of our country. Using a pan-
India approach, ciƟes were categorized as low-risk, mid-risk and high-risk based on the air quality index 
(AQI) ≤60, 60-120 and ≥120, respecƟvely. Selected high-risk ciƟes were Delhi and Gwalior; mid-risk ciƟes 
were Bhopal and Jaipur; and low-risk ciƟes were Sagar and Mandla. A total of 60 pairs of samples 
(mother and son) have so far been collected and analyzed.

 Our preliminary results showed that the levels of circulaƟng DNA (p≤0.0001), circulaƟng 
nucleosomes (p≤0.01), circulaƟng miRNA and circulaƟng mtDNA (p≤0.0001) in populaƟon living in high-
risk region is comparaƟve higher (Fig-11). Trends showed significantly higher circulaƟng nucleosomes 
levels among mother and son from the high-risk zone as compared to the mother and son from low-risk 
zone. Mean levels of circulaƟng nucleosomes in mother and son in high-risk, mid-risk and low-risk ciƟes 
were 3.177±0.270, 2.313±0.227; 2.914±0.318, 2.127±0.521; and 1.025±0.384, 0.696±0.264 respecƟvely 
(p≤0.01) (Fig -12). The levels of circulaƟng mtDNA copy number was significantly higher in the high-risk 
zone as compared to the low-risk zone (p≤0.0001). The maximum mtDNA copy numbers were observed 
in the mother & son from high-risk zones i.e. 1319.10±107.41, 1179.94±125.77, while mtDNA copy 
numbers in mother & son from mid-risk and low-risk ciƟes were 204.95±40.04, 139.50±12.64 and 
18.49±3.57, 14.02±1.45 respecƟvely (Fig.-13). ComparaƟvely higher levels of 5-methyl Cytosine (5-mC) 
was observed in the high-risk group as compared to the low-risk group. Upon quanƟtaƟve analysis, mean 
levels of 5-mC in the mother & son from high-risk zones measured were 20.36±2.78, 24.05±1.93. For 
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Fig-11:  ScaƩer plot showing the levels of circulaƟng DNA (ng/uL), in mother & son from high-risk, mid-
risk & low-risk ciƟes

Fig-12: Graph showing the levels of circulaƟng nucleosome (AU) in mother & son from high-risk, mid-
risk & low-risk ciƟes
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Fig-13: (A) Graph showing the levels of circulaƟng mtDNA copy numbers in mother & son from high-
risk, mid-risk & low-risk ciƟes. (B) Gel image of ND-1 and β-acƟn in mother (M) and son (S) from high-
risk, mid-risk & low-risk zones. LMW; {ND1 [high-risk] - Lane 1, mother; Lane 2, son]; [mid-risk - Lane 3, 
mother; Lane 4, son]; [low risk] - Lane 5, mother; Lane 6}; ne 1, mother; Lane 2,  {β-AcƟn [high-risk] - La
son]; [mid-risk - Lane 3, mother; Lane 4, son]; [low risk] - Lane 5, mother; Lane 6}. (C) Real-Ɵme PCR 
analysis of mtDNA copy number in high-risk, mid-risk and low-risk zone

Fig- 14: Graph showing global % 5-mC in circulaƟng DNA of mother & son from high-risk, mid-risk & 
low-risk ciƟes.
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mid-risk and low-risk ciƟes, 5-mC were 14.75±0.76, 12.50±2.20; 8.88±0.60, 11.24±0.49 respecƟvely 
(p≤0.01) (Fig-14). RelaƟve gene expressions of DNMT1 and DNMT3a in high-risk, mid-risk & low-risk 
ciƟes were quanƟfied by RT-PCR using cellular mRNA with respecƟve primers. Higher band intensity 
observed among high-risk group as compared to the low-risk (Fig-15). Total 21 H3 modificaƟons 
including mono-, di- and tri-methylaƟon of lysine 4, 9, 27, 36 and 79; acetylaƟon of lysine 9, 14, 18 and 

Fig-15: RepresentaƟve gel images display the comparaƟve levels of (A) DNA methyltransferase 1 
(DNMT1) and (B) DNA methyltransferase 3a (DNMT3a)
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Fig- 16: (A) SDS-PAGE gel image of histone extracts. Protein marker; Lane 1, high-risk mother; Lane 2, 
high-risk son; Lane 3, mid-risk mother; Lane 4, mid-risk son. (B) Histogram shows changes in histone 3 
modificaƟons.

Fig- 17: Graph showing the secreted levels of pro-inflammatory cytokines i.e. tumor necrosis factor-α 
(TNF- α), interferon-γ (IFN-γ), and interleukin-6 (IL-6) of mother & son from high-risk, mid-risk & low-
risk ciƟes
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56; phosphorylaƟon of serine 10 and 28 were studied in mother and son belonging to the high-risk and 
mid-risk zones. Higher levels of histone modificaƟons were observed in the mothers of both zones in 
contrasts to their sons (Fig.-16). Status of secreted levels of pro-inflammatory cytokines such as 
interleukin-6 (IL-6), interferon-γ (IFN-γ), and tumor necrosis factor-α (TNF- α) in mothers and sons from 
high-risk, mid-risk & low-risk air polluƟon zones showed an increasing trend (Fig-17). Upon 
measurement of oxidaƟve DNA damage marker 8-OH-dG (ng/mL), we observed higher formaƟon of 
modified nucleoƟde base among high-risk group as compared to the low risk (p≤0.0001) (Fig- 18). 
Results of glutathione-S-transferase M1 and T1 (GSTM1/T1) gene polymorphism with internal control β-
acƟn showed interesƟng findings as few individuals were detected having wild type of genotype in 
contrast to the higher number of mutated or mixed type of genotypes (Fig 19). The study is conƟnuing.

Fig-18: Bar graph shows higher formaƟon of 8-hydroxy-2-deoxyguanosine (ng/mL), a modified 
nucleoƟde base among high-risk group as compared to the low risk

Fig-19: A representaƟve image showing the glutathione-S-transferase M1 and T1 (GSTM1/T1), and β-
acƟn gene polymorphisms done using mulƟplex polymerase chain reacƟon (PCR). Lane M, 50-bp DNA 
low molecular weight marker; Lane 1, GSTM1/T1 (+/+) genotype; Lane 2, GSTM1/T1 (+/-) genotype; 
Lane 3, GSTM1/T1 (-/+) genotype; Lane 4, GSTM1/T1 (-/-) genotype
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PROJECT 7

Development of quantum dots based nano-biosensors for detecƟon of circulaƟng 
cell-free Mi RNAs in environmental associated lung carcinogenesis

InvesƟgators : Dr. P. K. Mishra (PI- NIREH) ;  Prof. Irine Yu Goryacheva (RFBR-SU-RUSSIA)

DuraƟon : 3 Years (July 2017 - June 2020)

Funding : EM (Russian FoundaƟon for Basic Research, Russia)

 Clinically recommended diagnosƟc and screening modaliƟes for lung cancer include low-dose 
computed tomography (also called a low-dose CT scan, or LDCT), biopsy, magneƟc resonance imaging 
(MRI) and Positron emission tomography (PET) which are associated with several limitaƟons such as 
over-diagnosis, excessive cost, and risks associated with radiaƟon exposure that quesƟons their 
applicaƟon for reliable populaƟon-based screening of lung carcinogenesis. Therefore, the idenƟficaƟon 
of a non-invasive biomarker, able to detect the presence of lung malignancy or to predict tumor 
aggressiveness, might be useful for early diagnosis with the potenƟal to reduce disease burden. 

 microRNAs (Mi RNAs) are short, non-coding, single stranded RNAs with ~22-23 nucleoƟde that 
play an essenƟal role in gene expression and several cellular processes. However, they exhibit unique 
expression paƩerns in various pathophysiological condiƟons such as cancer, providing an ease in 
differenƟaƟon in cancerous and healthy Ɵssues. Presence of circulaƟng miRNA in the body fluids has 
emerged as a potenƟal biomarker for the development and implementaƟon of clinically relevant 
minimally-invasive technology for risk assessment, early detecƟon and monitoring therapeuƟc 
responses in lung cancers. Evidence of disease-specific circulaƟng cell-free miRNAs in different patho-
physiological condiƟons such as lung cancer could act as a potenƟal biomarker for diagnosƟc 
applicaƟons. Despite the availability of various methods for the detecƟon of miRNA such as qPCR 
method in the biological samples where the miRNA templates are amplified and measured using 
fluorescent probes, detecƟon through NIR imaging via quantum dots based strategy in the biological 
system preferably eliminates the need for PCR and other complicated techniques and its variants. 
Quantum dots are semiconductor nanomaterials that exhibit size-tunable fluorescence along with 
photostability superior to convenƟonal fluorescent dyes presenƟng their potenƟal candidature as 
effecƟve biosensors. In this study we are aiming to develop quantum dots based nanosensors for 
detecƟng lung cancer specific circulaƟng cell free miRNAs.

 The isolaƟon of circulaƟng cell-free miRNAs from the plasma samples was done as per our 
laboratory’s standardized protocols. The profiling was carried out using convenƟonal and one step PCR 
method. For validaƟon of the study lymphocytes were isolated from healthy individuals and treated with 
different concentraƟons of known environmental associated carcinogenic pollutants such as 
benzopyrene (B[a]P), a non-carcinogenic compound, anthracene (ANT) and air-borne parƟculate maƩer 
(PM 10, PM 2.5 and PM 0.1). Subsequently, miRNAs were isolated, characterized and complete profiling 
was carried out for 21 ccf miRNAs (U6, Let-7a, Let-7b-5p, Let-7d, Let-7e, miR-202, miR-98, miR-221, miR-
17, miR-200c, miR-29a, miR-128-2, miR-34a, miR-155, miR-24, miR-27, miR-28-5p, miR-150, miR-142-
5p, miR-16-5p, miR-451a). The profiling exhibited significant changes in the expression of some miRNAs 
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under observaƟon. While miR-98, miR-200c, and miR-29a were found to be down-regulated , miR-202 
and 221 were significantly up-regulated (Fig-20). For the validaƟon of the obtained results, expression 
profiles of the above-menƟoned miRNAs were assessed through real-Ɵme qPCR method.  Through the 
real-Ɵme qPCR method, the expression profiles of several miRNAs showed noteworthy changes such as 
downregulaƟon of miR-98, miR-24, miR-34, miR-128, miR-155, miR-16 and miR-29 with 0.33, 0.28, 0.48, 
0.058, 0.22, 0.49 and 0.02 fold change respecƟvely (Fig- 21). B[a]P treatment of the lymphocytes 
resulted in substanƟal alteraƟon in the expression profiles of Let-7e, miR-98, and miR-202. UpregulaƟon 
of expression miR-16, miR-27 and miR155 down-regulated expression was observed (Fig. 22 & 25). ANT 

Fig-20: ccf-miRNA profiling of lung cancer samples through convenƟonal PCR with enblocked bands 
represenƟng the specific miRNA posiƟons.
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Fig-21: ccf-miRNA profiling in lung cancer samples through quanƟtaƟve one-step PCR method with 
enblocked bands represenƟng the specific miRNA posiƟons.
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treated lymphocytes exhibited increased expression profiling of miR-98 (Fig-23), miR-16, miR27, miR-29, 
and miR-155 (Fig. 23 & 25). Lymphocytes treated with different concentraƟon of PM (0.1, 2.5, 10) 
demonstrated a significant increase in the expression of miR-7d along with miR-16, miR-27, and miR-
155. A reducƟon in the expression profile of miR-29 was also observed (Fig. 24 & 25). Early observaƟons 
from this study suggested a significant alteraƟon in the expression of several miRNAs in the lung cancer 
paƟents such as Let-7e, miR-202, miR-98, miR-16, miR27, miR-29, and miR-155, that belong to the tumor 

Fig-22: Cellular miRNA profiling in B[a]P treated lymphocytes through convenƟonal PCR method. The 
enblocked bands represent the specific miRNA posiƟoning

Fig - 23: Cellular miRNA profiling in ANT treated lymphocytes through convenƟonal PCR method. The 
enblocked bands represent the specific miRNA posiƟoning
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suppressor miRNAs and are involved in the regulaƟon of EMT signalling pathways. This altered 
expression suggested a direct relaƟonship with the regulaƟon of apoptoƟc pathway, cell proliferaƟon, 
migraƟon and invasion. Studies are in progress.

Fig-24: Cellular miRNA profiling in PM-treated lymphocytes through convenƟonal PCR method. The 
enblocked bands represent the specific miRNA posiƟoning

Fig-25: Cellular miRNA profiling in lymphocytes through convenƟonal PCR method following B[a]P, 
ANT and PM treatment. The enblocked bands represent the specific miRNA posiƟoning
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PROJECT 8

Biochemical basis of pathogenesis of chronic obstrucƟve pulmonary disease
InvesƟgators : Dr. K.C. Pandey (PI),  Dr. Sajal De, Dr. R. Galgalekar, Dr. P. K. Mishra, 
   Dr. Y. D. Sabde (NIREH, Bhopal) ; Prof. A. K. Saxena (JNU, Delhi)

DuraƟon : 3 Years (December 2016 - November 2019)

Funding : ICMR (IM)

 Chronic obstrucƟve pulmonary disease (COPD) is enhanced inflammatory response of airways as 
well as lung parenchyma to harmful parƟcles or gases. It is generally associated with progressive 
destrucƟon of airways and lung parenchyma. The inflammaƟon causes structural damage, narrowing of 
airways, and the destrucƟon of lung parenchyma (emphysema). The airflow obstrucƟon in COPD is not 
fully reversible and usually progressive. COPD broadly encompasses two pathologic enƟƟes i.e., 
emphysema and chronic bronchiƟs. Various factors play an important role in the development and 
progression of COPD, like imbalance of proteases, environmental and geneƟc factors and oxidaƟve 
stress. In this study we are aiming at idenƟfying unusual proteases and analyzing differenƟal protein 
expression in stable COPD paƟents vis-a-vis healthy individuals.

 Blood samples (3 ml) were collected from 30stable COPD paƟents and 15 healthy persons under 
asepƟc condiƟons. AŌer serum seperaƟon, Indirect Enzyme-Linked Immunosorbent Assays were 
performed for esƟmaƟng levels of serum proteases/biomarkers. Obtained values were ploƩed and 
analyzed using PRIZM soŌware. All esƟmaƟons were carried out in duplicates including controls. 
Average values were used for staƟsƟcal graphical presentaƟon.

8.1 IdenƟficaƟon of unusual proteases 

 For this objecƟve, samples from 2 chronic kidney disease (CKD) paƟents were also included (as 
negaƟve control) in addiƟon to samples from 30 stable COPD paƟents and  15 healthy persons as 
menƟoned above.The expression level of caspases-3, a cysteine protease enzyme, was found uniformly 
distributed in paƟents and healthy individuals (Fig-26)

We esƟmated the concentraƟon of the enzyme Serum DipepƟdyl PepƟdase IV (DPP IV), a serine 
exopepƟdase that catalyses the release of the N-terminal dipepƟde, in COPD paƟents. We did the 
quanƟtaƟve analysis of DPP IV, using specific detecƟon kit. The esƟmaƟon of secreted DPP IV was done 
using a standard curve (Fig-27). The concentraƟons of DPP IV was found in the range of 1200-1800 ng/ml 
in healthy person. However, in 9 COPD paƟents the concentraƟons were in between 1200-1500 ng/ ml, 
and in 11 paƟents theconcentraƟon ranged from 900-1100 ng/ml.  

 We further esƟmated the concentraƟon of Matrix Metallo Protease 9 (MMP-9), using specific 
anƟbody against this enzyme.The levels of this enzyme was high in only three COPD paƟents as 
compared to healthy subjects (Fig-28).  

 We found the concentraƟons of MMP-2 (Fig-29A)  and Neutrophil Elastase, a serine protease, 
(Fig-29B) higher in COPD paƟents compared to healthy subjects. 

 We also invesƟgated the protease acƟvity by qualitaƟve zymography in limited number of COPD 
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Fig-28: A bar graph showing the expression profile of MMP-9 inhealthy persons (bar 1 to 15), stable 
COPD paƟents (bar 16 to 45) and CKD paƟents as negaƟve control (bar 46 and 47 )

Fig-26:A bar graph showing the expression profile of caspase-3 in healthy persons (bar 1 to 15), stable 
COPD paƟents (bar 16 to 45) and CKD paƟents as negaƟve control (bar 46 and 47 )

Fig-27: Standard curve  showing the conc. of DPP IV in ng/ ml (x axis) and OD values (y axis) 
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Fig -29:Bar graphs showing the expression profiles of MMP-2 (A) and neutrophil elastase (B) in healthy 
persons (bar 1 to 15), stable COPD paƟents (bar 16 to 45) and CKD paƟents as negaƟve control (bar 46 
and 47 )

A                                         B

Fig- 30: Zymography analysis showinghigher expression of matrix meƩloprotease-2 (MM-2, 82 Kda) in 
COPD sample nos.  16, 27 as compared to normal serum

paƟents' and foundhigher MMP-2 acƟvity in sample no. 27 and sample no. 16 (Fig-30). To confirm that 82 
Kda band is MM-2, we processed the sample for mass spectrophotometry.  
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8.2 DifferenƟal protein expression 

 Serum of limited number of COPD paƟents was analyzed for differenƟal protein expression 
analysis. Large SDS page gel electrophoresis was run to get beƩer resoluƟon of serum samples (Fig-31). 
Different spots appeared as higher expression compared to healthy serum samples were processed for 
Mass-Spectrophotometry in Delhi University for detail characterizaƟon of proteins. Detail analysis of 
proteins is under progress.

Fig-31: A SDS gel picture with COPD paƟents samples (samples no. 6,7,15,16,26,28) for differenƟal 
protein expression compared to normal sera 
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PROJECT 9

CharacterizaƟon of prevailing chronic respiratory morbidiƟes among
severely gas exposed populaƟon

InvesƟgators : Dr. Sajal De (PI) , Dr. Anil Prakash, Dr. N. Banerjee, Dr. R. Galgalekar, Dr. K. K. Soni

DuraƟon : 2 Years (February 2018 - January 2020)

Funding : ICMR (IM)

 Respiratory morbidiƟes have been reported to be the most common health problem among 
survivors of the Bhopal gas disaster. However, the prevalence of various respiratory disorders such as 
bronchial asthma, chronic bronchiƟs etc., and the lung funcƟon of gas exposed survivors  has not been 
systemaƟcally evaluated for the last two decades. The present study is aiming at characterizing the 
prevailing respiratory morbidiƟes among severely exposed cohort of the ongoing Long term populaƟon 
based epidemiological study of NIREH using validated INSEARCH quesƟonnaire, and thereaŌer 
evaluaƟng the lung funcƟon by spirometry and Forced OscillaƟon Technique. It is expected that this study 
will bring out the prevalence and paƩern of lung funcƟon abnormaliƟes, especially small airway 
funcƟons, among severely gas exposed survivors to guide appropriate management. 

 It is proposed to include approximately 4,000 severely exposed individuals who were covered 
under 54  round of survey (2017) of the Long term populaƟon based epidemiological study of NIREH. th

The recruitment has been iniƟated and so far128 individuals have been enrolled. 



36

Post-graduate students' dissertaƟon
and summer training programme

ICMR-NIREH conƟnued the Post-graduate students' dissertaƟon and short-term summer training 
programme in Environmental Biotechnology as part of the human resources development iniƟaƟve of 
the insƟtute. Five students completed the 6-months dissertaƟon course (January to June, 2017).

DISSERTATIONS

1. EpigeneƟc dimension of oxygen radical injury following exposure to airborne 
parƟculate maƩer : an  studyin vitro

 Student: Ms. Anushi Shukla, M.Sc. (Applied Microbiology and Biotechnology),

   Banasthali Vidyapith, Rajasthan

 Supervisor: Dr. P. K. Mishra, Sc E

 Air polluƟon is a grievous threat to the human populaƟon. Long term exposure to air polluƟon 
triggers premature death and diverse health problems. Indisputably anthropogenic acƟviƟes 
deteriorate and negaƟvely impact the air quality. Air pollutants such as parƟculate maƩer (PM) are 
hazardous to human health as they possess the potenƟal to invade into the human airway and lungs, 
thus, resulƟng in inflammaƟon and onset of various diseases such as cancer, lung ailments and cardiac 
afflicƟons. PM has been categorised as a Group 1 carcinogen by IARC (InternaƟonal Agency for Research 
on Cancer). The size and composiƟon of PM are incriminaƟng aƩributes for analyzing their biological 
effects. The ability of PM to induce various toxicogenomic effects are aƩributed to their pro-oxidant 
nature which is contributed by the presence of organic fracƟon of compounds such as Polycyclic 
AromaƟc Hydrocarbons (PAHs), quinones along with the water soluble fracƟon of metals. These 
components of PM possess the capability to cause damage by means of generaƟng free radical species 
(ROS). The over expression of ROS in any system to levels much higher than the system’s limit results in a 
condiƟon of oxidaƟve stress where the system is unable to neutralize or eliminate these elevated ROS 
levels. 

 Excessive generaƟon of oxidaƟve stress leads to proteins and lipids oxidaƟon, along with other 
variaƟons in their structure and funcƟons while the major impact is exhibited on the DNA which 
undergoes alteraƟon resulƟng in sporadic mutaƟon. The profusion of ROS triggers acƟvaƟon of various 
redox-sensiƟve mechanisms, thus, generaƟng responses which might prove fatal to the cells. PM fosters 
a condiƟon of redox imbalance consequenƟally leading to oxidaƟve burst that further alters molecular 
mechanisms of cellular metabolism and cell funcƟoning besides inducing geneƟc variaƟons. Apart from 
these alteraƟons the conjured redox imbalance might also introduce epigeneƟc variaƟons. These 
generated ROS effectuates various alteraƟons in the epigenomics such as hypomethylaƟon or 
hypermethylaƟon of CpG sites of DNA causing transfiguraƟon in the DNA methylaƟon paƩerns, 
modificaƟons occurring in the histone proteins, deregulaƟon of miRNA expression and alteraƟons 
occurring in the nucleosomal posiƟoning on exposure to PM. The reacƟve oxygen species generated 
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through PM exposure leads to impairments such as DNA damage due to oxidaƟve stress, nucleosomal 
release corresponding with cell death along with imparƟng noxious aberraƟons in the mitochondria that 
are mediated by enzymes such as caspase 3 or through membrane depolarizaƟon ulƟmately leading to 
the apoptoƟc fate of the affected cell. This study comprehends the repercussions of PM induced oxygen 
radical injury and aims to determine the mechanisƟc aƩributed for insƟgaƟng various epigeneƟc 
modificaƟons and mitochondria associated cytotoxic impairments.                                                                                                                                        

 In this study PM were analyzed using an array of techniques incorporaƟng isolaƟon and 
quanƟficaƟon of DNA, RNA and protein from the cultured lymphocyte cells and semi quanƟtaƟve 
methods adapted for analysis. The experimental design included analysis of parameters which 
determine the impact of ROS generated as a consequence of PM exposure. To study epigeneƟc 
modificaƟons DNA methylaƟon, miRNA profiling along with DNMT expression analysis were done. The 
variaƟons were further examined under two fields which included alteraƟon in the mitochondrial 
integrity and inflammaƟon which were occurring due to PM exposure, thus, resulƟng in apoptosis or cell 
death. The PM samples were categorised on the basis of their aerodynamic diameter into PM 0.1 
(ultrafine parƟculate maƩer), PM 2.5 (fine parƟculate maƩer) and PM 10 (coarse parƟculate maƩer).

 The study demonstrated (Fig 32-37) higher generaƟon of ROS and higher DNA damage within the 
cells when cells were exposed to PM 0.1 as compared to PM 10 thus, proving that PM 0.1 is more 
genotoxic in nature. The deregulaƟon of miRNA expression and higher levels of DNA methylaƟon 
confirmed the ability of PM 0.1 in inducing epigeneƟc alteraƟons as well. The flow cytometric analysis 
also demonstrated the disƟncƟve ability of PM 0.1 to induce mitochondrial damage and cell apoptosis 
along with a decrease in mitochondrial copy number. Thus, conclusively PM 0.1 is the most harmful of 
the three classes selected for analysis as it inherently procures a smaller size and larger surface area 
allowing it to penetrate deeper into the cells closely followed by PM 2.5 whereas PM 10 subsists as a 
larger parƟcle and prevail at the superficial levels thus, geƫng eliminated or restrained from causing 
various ill effects.

Fig-32: Inflammatory cytokines release on PM exposure (A) TNF-a (B) IFN-g (C) IL-6
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Fig-33: Cytotoxicity and genotoxicity of PM 
(A) Cell death(B) OxidaƟve DNA damage

Fig-34: DNA methylaƟon alteraƟon amidst PM 
exposure

Fig-35: miRNA expression profiling (A) miR let7a (B) miR let 7D (C) miR let 7e (D)miR 29a (E) mir 155
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Fig-36: Analysis of DNMT expression against internal control (U6) aŌer PM exposure (A) DNMT 1 (B) 
DNMT 3a (C) DNMT 3b

Fig-37: Mitochondrial membrane depolarizaƟon induced by PM 0.1
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2. AmelioraƟon of parƟculate maƩer-induced impairment of mitochondrial-
retrograde signaling by nano-engineered flavonoids

 Student:      Ms. Janhavi Gawande, M. Sc. (Biochemistry), Devi Ahilya University, Indore

 Supervisor: Dr. P. K. Mishra, Sc E

 According to World Health OrganizaƟon, air polluƟon resulted in approximately 7 million 
premature deaths worldwide in 2012. Clinical and epidemiological studies have mutually established a 
close link between air pollutant exposure and different respiratory tract disorders including chronic 
obstrucƟve pulmonary disease, asthma, and cancer of lungs. The environmental polluƟon can be natural 
or anthropogenic, carcinogenic and non-carcinogenic caused by pollutants most commonly as 
parƟculate maƩer, benzo(a)pyren, and anthracene that further lead to development of degeneraƟve 
diseases as a result of geneƟc and epigeneƟc modificaƟons through mitochondrial nuclear cross talk in 
human lymphocytes. Mitochondria, play a precise role in regulaƟon of different cellular funcƟons. 
Disturbances in mitochondrial metabolism results in augmented oxidaƟve stress that consequently lead 
to alteraƟon in the mitochondrial-nuclear crosstalk and causes disturbances in epigeneƟc machinery to 
further, iniƟate the process of carcinogenesis. Importantly, cancer cells possess higher levels of inherent 
reacƟve oxygen, which significantly declines their anƟoxidant capability and makes them more 
vulnerable to oxidaƟve stress. Since, mitochondria are one of the major cellular sources of ROS this 
misregulaƟon can be controlled by targeƟng mitochondria through redox acƟve compounds capable of 
limiƟng excessive ROS generaƟon.

 Natural plant metabolites have drawn aƩenƟon towards designing novel cancer prevenƟve 
strategies. Flavonoids, the ubiquitous bioacƟve phytochemicals derived from plant secondary 
metabolites through phenyl propanoid pathway, possess the ability to interact with different biological 
macromolecules. This property of flavonoids has been widely explored for clinical benefits against 
several environmental and age-associated degeneraƟve pathologies including cancer. Earlier studies 
have shown that flavonoids own the ability to restrict cell growth and provoke apoptoƟc response 
against various types of cancers. The anƟ-carcinogenic property of flavonoids was mainly aƩributed to 
their ability to check aberrant cell cycle regulaƟon, maintain anƟ-oxidant defence and restrict reacƟve 
oxygen species (ROS). The acƟve funcƟonal groups present in flavonoids counter the elevated oxygen-
radicals and chelate transiƟon metal ions to downregulate the redox reacƟons. Moreover, the 
maintenance of cellular integrity is Ɵghtly regulated by epigeneƟc mechanisms which underlie cellular 
differenƟaƟon and homeostasis. Interference in any of these acƟviƟes, due to oxygen-radical injury may 
trigger the process of oncogenic transformaƟon. It is also suggested that oxidaƟve stress induced 
disturbances in epigeneƟc machinery, broadly affects vital transcripƟonal processes and may result in 
abnormal cellular homeostasis and uncontrolled proliferaƟon. Importantly, cancer cells are known to 
possess higher levels of ROS along with a weaken anƟoxidant defence system and are more vulnerable to 
oxidaƟve stress. Mitochondrion being the sole source of electron transport chain is considered as a 
major contributor for this increased oxidaƟve stress. It has been recently shown that mitochondrial 
oxidaƟve stress induced deregulaƟon of epigeneƟc machinery iniƟate the process of carcinogenesis. 
Thus, designing strategies to acƟvely target mitochondria and modulate ROS levels may certainly help to 
maintain redox imbalance and their resultant effects. In this regard, uƟlizing natural bioacƟve 
compounds like flavonoids may be an appropriate opƟon. However, the less bioavailability of dietary 
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flavonoids restricts their broader therapeuƟc applicaƟons. This is mainly because our body recognizes 
flavonoids as other xenobioƟc compounds like drugs and toxins and removes them through involvement 
of gastrointesƟnal tract. These compounds are iniƟally metabolized (glucuronidaƟon sulfaƟon and 
methylaƟon) in small intesƟne followed by their removal in liver. Therefore, the therapeuƟc outcome of 
flavonoids is limited, which is due to reduced bioavailability as a result of limited solubility, poor 
permeability and pre-systemaƟc metabolic effect. The other mechanisms involved in limiƟng the 
applicaƟon of flavonoids includes metabolism of the administered flavonoids by gut microflora, its 
absorpƟon across the intesƟnal wall, acƟve efflux, and also suscepƟbility to modificaƟon by 
environmental factors such as temperature, pH and light. Thus making a nano-carrier based system for 
the mitochondrial targeƟng would offer a suitable strategy. In the present work, the protecƟve ability of 
mitochondria-induced-epigeneƟc modificaƟon potenƟal of a SLNP encapsulated flavonoid fracƟon 
isolated from Selaginella bryopteris (Sanjeevani) was assessed. 

 We carried out a set of in vitro studies to catalogue the epigeneƟc protecƟve mechanisms of the 
encapsulated fracƟon (NP.SB) through a mitochondrial-targeted therapeuƟc strategy. The results of this 
study (Fig 38 - 42) demonstrated that the mito-protecƟve acƟvity of NP.SB is dose-dependent when 
tested in human lymphocytes following exposure to air-borne parƟculate maƩer and polycyclic aromaƟc 
hydrocarbons, a known and potenƟal source of environmental carcinogens. Smaller size, rapid 
internalizaƟon, faster mobility and site specific delivery conferred significant cancer protecƟon in 
cultured cells. Notably, this encapsulated flavonoid supplementaƟon  prevented aberrant regulaƟon of 
miRNA expression profile, DNA methylaƟon and histone modificaƟons following mitochondrial 
oxidaƟve stress-induced aberrant epigeneƟc modificaƟons. 

  The results conclusively demonstrated that flavonoids could be a possible alternaƟve of 
convenƟonal chemoprevenƟve agents with reduced associated toxiciƟes. Nano engineering of 
flavonoids significantly increased their bio-availability and reduced the induced toxicity evidencing 
effecƟve mitochondrial targetability, thereby maintaining the normal mitochondrial funcƟon and 
epigenomic integrity and thus offering aƩracƟve opportuniƟes for the effecƟve, safe and targeted 
delivery of flavonoids in to the mitochondrial framework reshaping the epigenome parƟcularly in case of 
cancer therapeuƟcs.
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Fig-38: RestoraƟon in miRNA expression profiling in presence of NPSB amid exposure (A) miR 29a (B) 
miR 155 (C) miR 202
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Fig-39: PrevenƟve effects of NP.SB on the mt DNA copy number following exposure of  (A)PM 2.5 (B) 
Ant 10 (C) BaP 10

Fig-40: RestoraƟon in methylaƟon paƩerns in the presence of NP.SB amid exposure (A) PM 2.5 (B) BAP  
9C) Ant

Fig-41: JC-1NP.SB mediated prevenƟon of membrane 
integrity compromised due toPM 2.5 exposure 

Fig-42: CombaƟn g Caspase-3 med iated 
apoptosis by use of NP.SB
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3. An  assessment of mitochondrial mediated immunotoxicity by landfill in vitro
leachate 

 Student:  Ms. Priyal Gupta, M.Sc. (Biotechnology), InsƟtute for Excellence in Higher EducaƟon,  
Bhopal    

 Supervisor: Dr. P. K. Mishra, Sc E

 GeneraƟon of municipal solid waste is growing faster than the rate of urbanizaƟon which is 
posing serious threat worldwide. It is esƟmated that by 2025 there will be a generaƟon of 1.42 kg of 
waste per person per day by about 4.3 billion urban residents making management of solid waste 
management a huge problem. Due to ease and economic advantages land filling is the most common 
strategy for solid waste management in both developing as well as developed countries. Unlined 
sanitary landfills used for solid waste management in majority of developing countries like India have 
been responsible for the discharge of extensive amount of dangerous and injurious chemicals to the 
groundwater and the air, by means of leachate and landfill gases, respecƟvely. Due to its composite 
configuraƟon (incorporaƟng heavy metals, macro-inorganic compounds, xenobioƟc compounds), 
leachate leads to several mechanisms of toxicity in the cell.

 Mitochondria are regarded as the primary focus of several toxicants which can affect its 
funcƟonality leading to alteraƟons in the cellular homeostasis. These environmental stressors can lead 
to the generaƟon of reacƟve oxygen species (ROS) in the mitochondria by distorƟng the electron 
transport chain. AccumulaƟon of this ROS with Ɵme and inability of anƟ-oxidant system to manage it 
leads to the oxidaƟve burst. This superoxide anion poses serious threat to several lipids, proteins and 
DNA within mitochondria itself. mtDNA is highly suscepƟble to this oxidaƟve stress as it lacks protecƟve 
histones leading to deregulated coding of several ETC proteins, reduced OXPHOS capacity and increased 
ROS. However, mitochondria undergo several quality control mechanisms like fusion, fission in order to 
maintain mitochondrial homeostasis. These alteraƟons also induce a retrograde signaling pathway 
mediated through mitochondrial ROS as an adapƟve response. Accumulated oxidaƟve stress triggers 
mitochondria to iniƟate the cell demise mainly in the form of apoptosis. DysfuncƟonal mitochondria are 
largely associated with several metabolic disorder, neurodegeneraƟve and cardiovascular diseases. It 
has also been speculated that mitochondrial consƟtuents may funcƟon as damage associated molecular 
paƩerns (DAMPs) that could trigger innate immune reacƟons during pathological condiƟons. Variety of 
stress signals like metabolic dysregulaƟon can lead to mtROS, mtDNA release which can alter several NF-
κB, MAPKs, and IRF signaling pathways ulƟmately regulaƟng the expression of several pro-inflammatory 
cytokines (such as TNF, IL-1β/IL-18), type I interferons (IFNs), chemokines. The main objecƟve of this 
study was to evaluate the mechanisƟc role of mitochondria that oŌen triggers the innate immune 
responses among the cells exposed to landfill leachate generated through municipal landfill sites. 

 The leachate was prepared from the soil samples collected from the ‘Bhanpur khanƟ’, municipal 
dumping site of Bhopal (Fig- 43). The molecular mechanisms of mitochondrial toxicity induced by the 
landfill leachate was analysed using several in-vitro experiments which includes several fluorimetric and 
colorimetric parameters. Studies were conducted to assess both dose-dependent and Ɵme-dependent 
response of the leachate. Results (Fig-44 to 49) indicated the potenƟal of landfill leachate to induce 
oxidaƟve stress in dose dependent manner which was evaluated using 8-Oxo-2'-deoxyguanosine (8-oxo-
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dG), an oxidized derivaƟve of deoxyguanosine used as the potenƟal biomarker of oxidaƟve damage. This 
oxidaƟve stress poses serious threat to the mitochondria which is clearly demonstrated by the reducƟon 
in the mitochondrial DNA copy number. DysfuncƟonal mitochondria can induce several signalling 
pathways in order to combat the toxic insults and can trigger cell towards apoptosis which was shown 
through cell death detecƟon ELISA where landfill leachate induced cell death. This was also 
substanƟated by the parameter incorporaƟng the analysis of the acƟvity of caspase 3 (Fig-48) and 
mitochondrial membrane depolarizaƟon (Fig-49) which showed an increase in the Ɵme-dependent 
manner. Caspase 3 belongs to the cysteinyl aspartate-specific proteases family. AcƟvaƟon of these 
caspases is largely associated with cell damage. Caspase 3 is an acƟvated death proteases, which is 
commonly used as the hallmark of apoptosis. DysfuncƟonal mitochondria are also associated with the 
release of several inflammatory cytokines which in our study is clearly indicated by the increased release 
of TNFα, IL-6, IFNϒ on exposure to landfill leachate (Fig-44).

Fig- 43 : CollecƟon of soil samples from Bhanupur landfill area and preparaƟon of leachate in the 
laboratory
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 In conclusion the results obtained from the present study provide insights to the comprehension 
of immunotoxic potenƟal of landfill leachate at the genomic level. The heavy metals, xenobioƟc 
compounds and several organic and inorganic components which makes the consƟtuents of the landfill 
leachate has the property to get accumulated with Ɵme, leading to the extensive damage in cellular 
machinery. Results demonstrated that mitochondria, the most versaƟle organelle is highly vulnerable to 
the landfill leachate leading to the onset of several molecular cascades. Eventually, our results clearly 
demonstrated that landfill leachate potenƟally induces oxidaƟve stress via generaƟng enormous 
amount of ROS, leading to DNA damage, increased level of pro-inflammatory cytokine response via 
acƟvaƟng several mitochondrial mediated pathways, ulƟmately leading cell towards relentless cell 
death. All these evidences suggest that the exposure of landfill leachate via contaminated ground water 
can severely impact the human health.

Fig-44: Inflammatory cytokines release during exposure of landfill leachate (A) TNF-a (B)  IL-6 (C) IFN- Y

Fig-46: Electrophoresis of ND1 and Beta-AcƟn for 
mtDNA damage evaluaƟon

Fig-45:Landfill leachate induced cell death (A) 
Dose dependent (B) Time dependent
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Fig-48: Caspase 3 mediated  apoptosis  
induced by leachate

Fig-47: Genotoxic effects of landfill leachate via 8 
oxo-dg analysis (A) Dose-dependent (B) Ɵme 
dependent

Fig-49: Mitochondrial menbrane depolarizaƟon by landfill lechate exposure
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4. Aberrant regulaƟon of micro RNA expression following exposure to carcinogenic 
and non carcinogenic polycyclic aromaƟc hydrocarbons (PAHs)

 Student:  Mr. Rajat Kumar, M.Sc. (GeneƟc Engineering), Devi Ahilya University, Indore

 Supervisor: Dr. P. K. Mishra, Sc E

 Polycyclic AromaƟc Hydrocarbons (PAHs), which contribute to majority of air polluƟon, are a 
large class of organic compounds that contain carbon and hydrogen with two or more fused aromaƟc 
rings. Reports and literatures show that PAHs possess mutagenic, teratogenic and carcinogenic 
properƟes. Omnipresent PAHs are known to amend gene expression paƩerns but the mechanism 
underlying these alteraƟons are largely unknown. Densely populated country like India is found to have 
greater levels of PAHs in the environment, mainly in urban areas where vehicular traffic, industrial 
processes and waste incineraƟon are the major sources. According to the latest reports it has been found 
that 80% of all registered human health effects are related to roughly 10% of the BaP, DahA, and Flu 
ouƞlow and an affirmaƟve linear associaƟon has been established between these and mortality from 
malignant tumors, as well as from heart, nervous system, and cerebral vascular diseases. PAHs primarily 
occur as mixtures of two or more compounds rather than occurring individually in the environment 
where they are present in both vapor and parƟcle phase. Some PAHs promptly dissipate into the air and 
tend to last for a considerable length of Ɵme as they don't burn easily and travel long distances. The 
effects of PAHs on human health is difficult to predict as it depends on their intrinsic toxicity and 
exposure levels.

 PAHs are known to trigger three kinds of chemical responses which result in a broad mélange of 
physical, chemical and toxicological aƩributes. Inhaling ambient indoor air, drinking water, eaƟng grilled 
or charred food, soil, dust parƟcles or smoking cigareƩes etc. are the routes through which PAHs enter 
into our body. Skin contact with soil having high levels of PAHs or with heavy oils or other products can 
lead to the entry of PAH in the body. IQ deficiencies, cogniƟve developmental deferrals, decreased 
gestaƟonal size, and respiratory effects are connected with in utero PAH exposures. InteracƟon with 
hormone system, probable effects on reproducƟon and potenƟal to depress immune funcƟons are some 
of the alarming concerns related to PAHs. PAHs also cause oxidaƟve stress by disrupƟng the anƟoxidant 
defense system and disturb cell homeostasis by forming electrophilic metabolites and other reacƟve 
oxygen species (ROS) during metabolic acƟvaƟon of PAHs by cytochrome P 450 (CYP) 1A1-catalyzed 
reacƟons. Certain PAHs mimic steroid hormones as paradigm of environmental estrogens and endocrine 
disrupƟon is thought to be a repercussion of human exposure to non-steroidal environmental estrogens.  
It is speculated that exposure to these contaminants may contribute to exacerbated geneƟc and 
epigeneƟc alteraƟons. MicroRNAs (miRNAs) are key regulators of various genes that play a crucial role in 
modulaƟng cellular responses towards geneƟc damages and oxidaƟve stress which are oŌen triggered in 
presence of these environmental pollutants. The connecƟons between miRNA dysregulaƟon and human 
ailment have been delineated in virtually all fields of medicine. MiRNAs have a potenƟal to serve as 
stable non-invasive markers of exposure to environmental pollutants such as PAHs.

 The present study invesƟgated the associaƟon of PAHs with miRNA in cellular moieƟes and their 
potenƟal of being used as an epigeneƟc marker of exposure. A two stage in vitro study was performed to 
idenƟfy differenƟal expression profiles of cellular miRNAs in cultured human lymphocytes when 
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exposed to two different classes of PAHs i.e. carcinogenic and non-carcinogenic. The PAHs selected for 
the study were; Benzo(a)pyrene (BaP) which is a carcinogenic PAH and Anthracene (Ant) which is a non-
carcinogenic PAH. MiRNA profiling was done by using pri miRNA specific PCRs and densitometric analysis 
of their expression levels in various cell populaƟons which were exposed to different concentraƟons of 
BaP and Ant. The miRNA panel used in this study were mainly known to be associated with tumor 
suppressor genes, DNA damage signaling, ROS mediated responses and apoptosis. The miRNAs selected 
here have previously been reported in many trials conducted for determining potenƟal of miRANs as a 
biomarker for detecƟon and progression of lung cancer.

 Results show (Fig 50 to 58) that when exposed to BaP miRNA expression profile of cultured 
lymphocytes displayed significant up-regulaƟon of miRNA 155 (Fig-58) which is a known oncomiR while 
the miRNAs which are tumor suppressors in nature i.e. miR let 7a (Fig-50) & miR let 7e (Fig 52) were 
significantly downregulated.  MiR let 7d (Fig-51) was also upreguated in BaP treated samples due to its 
highly anƟ-estrogenic properƟes. During Ant exposure, miRNAs involved in apoptosis i.e. miR let 7e (Fig-
52), miR 16 (Fig-55), miR 27 (Fig-56) and oxidaƟve stress i.e. miR let 7b (Fig-54), miR 29 (Fig-57) were 
highly upregulated. miR let 7d (Fig-51) was slightly upregulated due to the weak anƟ-estrogenic nature 
of Ant. The contrasƟng nature of miRNAs also helps in tesƟfying a novel mechanism mediaƟng the 
effects of PAH exposure.  Results indicated that Benzo(a)pyrene induced miRNA expression alteraƟons 
promulgate cells towards a cancerous kismet whereas Anthracene induced miRNA expression 
alteraƟons doom cells towards an apoptoƟc fate.

Fig-50: miRlet7a expression (A) A nt                      Fig-51: miRlet 7d expression (A) A nt
exposed cells (B) BaP exposed cells                        exposed cells (B) BaP exposed cells

 The present study suggested that miRNAs have a potenƟal to serve as stable non-invasive 
diagnosƟc and prognosƟc biomarker of exposure to environmental pollutants such as PAHs and may help 
the clinical translaƟon of these epigeneƟc signatures for early diagnosis, real Ɵme monitoring of 
therapeuƟc responses and drug resistance. PreparaƟon of biosensors with certain unique physical-
chemical-biological interfaces based on these miRNAs can be applied in clinical real samples with high 
sensiƟvity and selecƟvity for assessing effectuaƟon of PAH mediated lung carcinogenesis which can 
supplement and enhance current procedures for disease recogniƟon and overall survival of paƟents.
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Fig-52: miRlet 7e expression (A) Ant exposed 
cells (B) BaP exposed cells

Fig-53: miR 98 expression (A) Ant exposed 
cells (B) BaPosed cells

Fig-54: miR let 7b expression Fig-55: miR 16 expression in Fig-56: miR 27 expression in  
in Ant and BaP exposed cells Ant and BaP exposed cells Ant and BaP exposed cells  
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Fig-57:miR 29 expression in Fig-58: miR 155 expression in Ant
Ant and BaP exposed cells and BaP exposed cells
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5. To study the cytogeneƟc damage in chronic kidney paƟents through micronuclei 
and chromosomal aberraƟon assay analysis 

 Student:  Ms. Upasna Tomar, M.Sc. (Microbiology), Career College (Affl. BU, Bhopal)

 Supervisor: Dr. R. M. Samarth, AssƩ Prof, BMHRC

 Chronic kidney disease (CKD) is the presence of abnormalityof kidney structure or funcƟonfor >3 
months with implicaƟons for health. Kidney funcƟons in humans are indicated by Glomerular FiltraƟon 
Rate (GFR)the value of which should be 120ml/min in a healthy person. According to recent internaƟonal 
guidelines CKD is characterized by decreased kidney funcƟon(GFR of less than 60 ml/min per 1·73 m²). 
CytogeneƟc biomarkers are commonly used endpoints in human populaƟon studies. CytogeneƟc 
studies have been useful in idenƟfying persistent types of abnormaliƟes related to specific disease. The 
present study was aimed to study the cytogeneƟc damage in chronic kidney disease paƟents through 
micronuclei and chromosomal aberraƟons assay analysis. 

Peripheral blood (3 ml) was collected from CKD paƟents (n=10) and normal healthy individuals 
(n=10) by venepuncture method in a heparin coated vials The standard method was followed for . 
preparaƟon of the chromosomal aberraƟon (CA)assay.Peripheral blood (0.3 ml) was added to 4.5 ml 
RPMI 1640 medium supplemented with 20% fetal bovine serum and phytohaemaggluƟnin (PHA) and 
maintained at 37 C for 72 hrs. The cells were treated with CP (1, 2.5, and 5 µg/ml) for 48 h aŌer iniƟaƟng o

the culture. The cells were exposed to colchicine (0.06 µg/mL) 2 h before harvesƟng. At the end of the 
incubaƟon, cells were centrifuged at 1200 rpm for 15 min. Then, the cells were treated with 0.075 M KCl 
(37°C) as the hypotonic soluƟon and methanol: glacial aceƟc acid (3:1) as the fixaƟve (at room 
temperature 22°C ± 1°C); fixaƟve treatments were repeated three Ɵmes. The cells were centrifuged at 
1200 rpm for 15 min aŌer each fixaƟve treatment. The staining of the air-dried slides was performed 
following the standard methods using 5% Giemsa stain for CA. Totally 200 metaphases per individual 
were evaluated for CA and frequency was expressed as percentage (%).

For the analysis of micronuclei (MN) in binucleated lymphocytes, 0.3 mL of fresh whole blood 
was used to establish the cultures which were incubated for 68 h. To block cytokinesis, cytochalasin-B 
was added at 44 h of the incubaƟon at a final concentraƟon of 6 µg/mL. AŌer addiƟonal 24 h incubaƟon 
at 37°C, cells were iniƟally harvested by centrifugaƟon at 1200 rpm for 15 min and further processed 
idenƟcally as described for the preparaƟon of CA. The cells were hypotonically treated with 7 ml of cold 
(4°C) 0.075M KCl to lyse red blood cells and centrifuged immediately 1200 rpm for 8 min. Finally, the 
slides were stained with 10% Giemsa. In all 5000 binucleated lymphocytes were scored from each 
concentraƟon for MN frequency, MN frequency expressed as MN/1000 (‰). A total of 1000 cells were 
scored to calculate the nuclear division index (NDI) using the formula: NDI = ([1 × M1] + [2 × M2] + [3   
× M3] + [4 × M4])/N;where M1–M4 represent the number of cells with one to four nuclei and N is the 
total number of the cells scored.

No significant differencesin mitoƟc index were observed in CKD and control groups (Table-
7).Higher number of chromosomal aberraƟons such as breaks, fragments, rings and dicentrics were 
observed in CKD group in comparison to control group. Higher  percentage of aberrant cells was 
observed in CKD group (Table-7; Fig-59). The chromosomal aberraƟons were significantly higher in CKD 
males than CKD females. The nuclear division index (NDI) value in CKD group was found to be 
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2.05±1.39,which was higher than the value of 1.98±1.41 in the control group (Table-8). The values of NDI 
in males and females of CKD group were higher than the control group. The micronuclei frequency in 
binucleated cells was significantly higher in CKD group than the control (Table 2; Fig 2) with higher values 
in females than males in both the groups.

Group  Breaks  Fragments Rings Dicentric Aberrant cells MI 

Control  2.2±0.1  2.4±0.1  - - 0.42±0.22 5.02±1.93

Male  2.0±1.0  2.1±0.8  - - 0.50±0.18 5.55±1.27
Female 2.0±0.1 2.0±0.4 - - 0.40±0.15 4.53±1.35

CKD 5.21±1.3
P<0.001

6.10±1.6
P<0.0001

1.2±0.12
P<0.001

0.8±0.1
P<0.001

7.88±1.6
P<0.001

5.64±1.37

Male 5.10±1.42 6.5±1.92
P<0.001

1.4±0.2
P<0.001

1.0±0.66
P<0.001

7.60±1.84
P<0.001

5.94±2.34

Female 4.70±1.22 5.60±1.86 1.2±0.1 0.08±0.38 6.80±1.64 4.76±1.41

Table-6: MitoƟc Index (MI) and Chromosomal aberraƟons of CKD Vs Control Group

Each value represents Mean ±SE. The student's “t ” test was used to make comparison between the groups

Table-7: Nuclear Division Index (NDI) and MN frequency CKD Vs Control Group

 

GROUP NDI MN/1000 (‰) 

Control 1.98±1.41 4.21±0.67 
Male 1.99±0.12 4.22±0.45 

Female 1.88±0.55 4.36±0.68 
CKD  2.05±1.39 16.69±2.45 P<0.001

 Male
 

2.08±0.25
 

14.70±1.64
 Female 2.09±0.31 16.62± 1.96

Each value represents Mean ±SE. The student's “t ” test was used to make comparison between the groups.
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 Results revealed a remarkable increase in structural chromosomal aberraƟons, suggesƟve of 
genomic instability, and relaƟvely higher cytogeneƟc damage in CKD paƟents in comparison to control. 

Fig-60: Binucleated lymphocytes (A) without and (B) with micronuclei

Fig-59 : RepresentaƟve Metaphase plates showing chromosomal aberraƟons (A-B  CKD Group, C-D in 
Control group)

A B

C D

A B
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School of

 
Life Sciences, Devi Ahilya Vishwavidyalaya, Indore

Ms. Nikhat Khan
 

School of Life Sciences, Devi Ahilya Vishwavidyalaya, Indore
Mr. Snehil Waghade

 
Department of Applied Aqua Culture and Zoology,

 Barkatullah University, Bhopal
 Ms. Sidra Nafees

 
Department of  Biotechnology, InsƟtute for Excellence in
Higher EducaƟon (IEHE), Bhopal

 Mr. Harshit Nanda

 
School of Biotechnology ,VIT University, Vellore

 Ms. PraƟksha Tripathi

 

Department of  Biotechnology, St. Aloysius' College, Jabalpur
Dr. Anagha 
Puntambekar

 

Jawaharlal InsƟtute of Postgraduate Medical EducaƟon and 
Research (JIPMER), Puducherry

 
Dr. Neerav Khare

 

Jawaharlal InsƟtute of Postgraduate Medical EducaƟon and 
Research (JIPMER), Puducherry

 
Dr. Aakash Choudhary Jawaharlal InsƟtute of Postgraduate Medical EducaƟon and 

Research (JIPMER), Puducherry

SHORT TERM SUMMER TRAINING

 A short term summer training Programme (5-17 June, 2017) in Environmental Biotechnology was 
organized which was aƩended by 12 students 
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1. NIREH Respiratory Clinic 

 Under this programme gas exposed willing subjects having respiratory ailments, idenƟfied 
during the epidemiological surveys, are transported to NIREH pulmonary clinic where they are clinically 
examined and advised treatment.  Their blood invesƟgaƟons and X-ray are done at Kamla Nehru Hospital 
while ECG and PFT are carried out at NIREH. The exisƟng PFT facility in NIREH was upgraded during the 
year by installing (i) Forced OscillaƟon Technique (FOT) System for measuring lung mechanics during 
normal breathing process. In this technique, small-amplitude pressure oscillaƟons are superimposed on 
the Ɵdal breath and resultant changes in flow and pressure are calculated to determine lung impedance. 
The advantage of this technique is noninvasive, versaƟle, and requires minimal cooperaƟon of the 
paƟent. This instrument is very useful to diagnose airways abnormaliƟes especially small airways in 
disease like COPD, bronchial asthma, and occupaƟonal/environmental lung diseases (ii)  Portable Forced 
Exhaled Nitric Oxide measuring instrument (FeNO) to measure non-invasively the level of nitric oxide gas 
in exhaled air, eosinophilc inflammaƟon of bronchial, alveolar and nasal mucosa. FeNO has clinical, 
occupaƟonal, and epidemiological applicaƟons ranging from diagnosing and asthma management to 
the detecƟon of air polluƟon related health effects.

During this  year 508 new paƟents aƩended  the NIREH respiratory clinic.

2. Services to Kamla Nehru Gas Rahat Hospital Pulmonary OPD

 The Pulmonologist of NIREH started providing OPD services in the Kamla Nehru Gas Rahat 
Hospital twice a week. During the reporƟng year a total of 1,371 gas exposed paƟents having respiratory 
diseases were examined in the Kamla Nehru OPD and advised treatment.

3. Community based health services 

 Community based health services being provided by NIREH to the gas exposed people conƟnued 
during the year. Under this programme on every Friday needy morbid subjects in the severely exposed 
areas, idenƟfied during the epidemiological surveys, are examined by a physician of NIREH  at their door 
steps and, if needed, transported to Bhopal Memorial Hospital and Research Centre (BMHRC)or referred 

Forced OscillaƟon Technique System Forced Exhaled Nitric Oxide measuring instrument
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to other government gas rahat hospitals for invesƟgaƟons and treatment. A total of 166 paƟents were 
benefiƩed during the year by availing this service.

4. Respiratory Physiotherapy Centre 

 NIREH since its incepƟon had been providing community based pulmonary rehabilitaƟon service 
at Kenchi Mini Unit of BMHRC. In January 2017 the locaƟon of the Centre was shiŌed to Jawahar Lal 
Nehru Gas Rahat Hospital due to the space constraint at earlier place and also to provide beƩer access to 
the paƟents. Under this acƟvity a qualified full Ɵme Physiotherapist, assisted by a field aƩendant, has 
been providing pulmonary physiotherapy services on regular basis to the gas exposed COPD paƟents 
idenƟfied by NIREH physicians at this well equipped centre. A total of 180 paƟents received respiratory 
physiotherapy in this centre during the year.

COPD paƟents receiving respiratory physiotherapy
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1. WORLD ENVIRONMENT DAY 2017

 The World Environment Day was celebrated at ICMR-NIREH, Bhopal on 5th June 2017.  On this 
occasion, the insƟtute organized two invited Lectures and an Essay CompeƟƟon. The guest speakers for 
the scienƟfic lectures were Prof. Ramya Sunder Raman from the Department of Earth and Environmental 
Sciences, Indian InsƟtute of Science EducaƟon and Research (IISER), Bhopal and Prof. Rajnish Joshi from 
Medicine Department, All India InsƟtute of Medical Sciences (AIIMS), Bhopal.  At the outset, Dr. R. R. 
Tiwari, Director NIREH, in his welcome address, explained the need to address the prevailing 
environmental health concerns and emphasized upon a parƟcipatory and proacƟve approach. He 
menƟoned that environmental literacy which encompasses not only the knowledge but also the 
changed aƫtude, skills and habits about environment and environmental hazards, needs to be improved 
among ciƟzens. He also stressed that conservaƟon of nature requires mulƟ-pronged approach. 

 Prof. Ramya Sunder Raman, in her talk Ɵtled Tiny parƟcles and their influence on the Earth 
System, discussed the challenges posed by the growing concentraƟon of aerosols in the atmosphere and 
their impact on the earth system. She highlighted the deleterious effects of aerosols on visibility, climate 
and human health. Dr. Rajnish Joshi spoke on Changing built environment for healthy life style. He 
explained the co-relaƟon between various aspects of built environment and the growing prevalence of 
non-communicable diseases such as obesity, diabetes and cardiovascular diseases. He emphasized upon 
the need for a shiŌ in environmental health policy from assessment to intervenƟon. Seconding the views 
expressed by Dr. Tiwari, he emphasized the importance of behavioral change amongst the public at large 
in addressing the key environmental issues.     

 On the occasion of World Environmental Day 2017 the InsƟtute had organized an Essay 
CompeƟƟon for students on the theme For the Sake of our Future, Nurture Mother Nature.  The winners 
– Mr. Shubham Tiwari, IISER, Bhopal (First Prize), Ms. Tanisha Kasliwal, DAVV, Indore (Second Prize), and 
Mr. Vivian Lobo, ICMR-NIRRH, Mumbai (Third Prize) were awarded their prizes. 

 The programme ended with a vote of thanks by Dr. Anil Prakash, ScienƟst-G. Emphasising upon 
the importance of living in harmony with Nature, he reminded everyone of their duty to contribute 
towards conservaƟon of environment and natural resources.

 The members of the NIREH family then proceeded to the upcoming campus of the InsƟtute at 
Bhauri and planted trees in the upcoming campus.

2. INTERNATIONAL YOGADAY 2017
 The InternaƟonal Day of Yoga was observed at the insƟtute on 21st June 2017. On this occasion, 
two special yoga sessions were conducted. Dr. Anil Prakash, In-charge Director & ScienƟst-G, while 
welcoming NIREH family members on InternaƟonal Day of Yoga explained the significance of yoga in 
maintaining sound physical and mental health and advised everyone to inculcate the habit of pracƟcing 
yoga on a regular basis.      

 The first yoga training session was led by Mrs. Seema Khare, Technical Assistant, ICMR-NIREH – a 
trained yoga teacher, who demonstrated various yogasanas and described the correct way of pracƟcing 
each asana. NIREH staff members enthusiasƟcally pracƟced these asanas and got their doubts clarified 
from her. This was followed by another session by Shri Dilip Dasgupta, a well-known and veteran yoga 
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expert who delved into the philosophy of yoga – a synthesis of body, mind and soul. Further, he explained 
the underlying scienƟfic basis of important yogasanas and stressed upon the importance of their health 
benefits. He advised everyone to consider their strengths and weaknesses while choosing and pracƟcing 
various asanas. He also took quesƟons from NIREH family members and addressed their queries and 
concerns related to different yogasanas and their health benefits. 

3. ORIENTATION TRAINING OF DOCTORS OF GAS RAHAT HOSPITALS ON MENTAL 
HEALTH CARE MANUAL DEVELOPED BY NIREH

 In pursuance of the recommendaƟon of the Hon’ble Supreme Court  appointed Advisory 
CommiƩee during its meeƟng held on 17/05/2017 an OrientaƟon Training Programme on Manual of 
Mental Health Care for Medical Officers of Bhopal, developed and released by ICMR-NIREH in 2016, was 
held on 9th July, 2017 in its CommiƩee Hall  for the Superintendents and General Duty Medical Officers 
of Gas Rahat Hospitals, Bhopal. AŌer 32 years of  the Bhopal gas disaster there is a conƟnuing high 
prevalence of various mental disorders in the general populaƟon/survivors of gas disaster in Bhopal 
whereas  the number of expert mental health professionals to provide specialist care in the Bhopal city is 
limited. As a result a vast majority of the paƟents with mental disorders are receiving care from the non-
specialists - both general pracƟƟoners and other medical specialists. Recognizing this fact ICMR-NIREH 
prepared a self-instrucƟonal Mental Health Manual under the guidance of Prof. R. S. Murthy, Retd. Prof. 
and Head of Psychiatry Department, NIMHANS, Bangalore along with well known Mental Health Experts 
of the country to share the diagnosƟc and treatment skills for mental health disorders with non-mental 

Glimpses of InternaƟonal Yoga Day 2017 at NIREH
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health doctors of Bhopal so that general duty doctors can provide appropriate primary level of mental 
health care to the needy Bhopal populaƟon.    

 A total of 18 doctors  from Kamla Nehru gas rahat hospital (4), Jawahar Lal Nehru gas rahat 
hospital (3), Shakir Ali Khan gas rahat hospital (4), Indira Gandhi gas rahat hospital (4) and ICMR-NIREH 
(3) aƩended the training. 

 Dr. R. R. Tiwari, Director, ICMR-NIREH welcomed the parƟcipants and enlightened them on the 
objecƟves of the training. He gave the background of the preparaƟon of the Mental Health Manual, 
contents of the Manual and hoped that the training will enable them to diagnose paƟents with various 
mental disorders and treat them suitably. Before starƟng the technical session parƟcipants were 
subjected to pre-training assessment of their knowledge on elementary mental health care.

 Dr. J. P. Agrawal, Associate Professor (Psychiatry), Gandhi Medical College, Bhopal apprised the 
parƟcipants about the types and ICD-10 classificaƟon of various psychiatric disorders. He discussed in 
details the assessment of a psychiatric paƟent, general principles of history taking and techniques of 
mental status examinaƟon. Prof.  R. N. Sahu, Head, Department of Psychiatry, Gandhi Medical College, 
Bhopal spoke on PsychoƟc Disorders. He explained the mechanism of development of psychosis, various 
sub-types of psychosis, symptomatology of psychoƟc disorders, their diagnosis and treatment. With 
various examples he explained how to differenƟate and deal with delusions and hallucinaƟons, 
pharmacotherapy of the aggressive paƟents, health monitoring of paƟents receiving anƟpsychoƟc drugs 
etc. Dr. Rajni ChaƩerji, Consultant Professor and ex-HOD, Department of Psychiatry, BMHRC, Bhopal 
deliberated on Mood Disorders. Explaining ̀ Mood’ and ̀ Affect’ she touched upon epidemiology of mood 
disorders. She dealt at length with eƟology of depression, mania, and bipolar disorders- their 
symtomatology, management, pharmacological intervenƟon, ECT and psychosocial treatment. Dr. 
Baibhav Dubey, Associate Professor (Psychiatry), Peoples Medical College, Bhopal discussed Substance 
Related  Disorders. HighlighƟng various substance use disorders he gave a detailed talk on alcoholism, 
withdrawal symptoms and management of alcoholic paƟents. All the lectures during the technical 
sessions were interacƟve, largely based on the Mental Health Manual and the faculty shared their day-
to-day experiences with the parƟcipants  in dealing with paƟents with mental disorders from the general 
populaƟon as well as Bhopal gas survivors. ParƟcipants were encouraged to ask queries and clear their 
doubts.

 ParƟcipants felt that training has been useful for them but in the absence of availability of 
common psychotropic drugs in the gas rahat hospitals it  will not be possible to treat the paƟents of 
common mental disorders. ParƟcipants requested to include the common psychotropic drugs in the list 
of essenƟal drugs in the stores of gas rahat hospitals. ParƟcipants also felt that for this type of orientaƟon 
training younger doctors who have recently joined the gas rahat hospitals should be nominated by the 
authoriƟes because senior doctors are also involved in various administraƟve jobs as well. The 
programme ended  with the vote of thanks was by Dr. N. Banerjee, Advisor, ICMR-NIREH to the 
parƟcipants and faculty members.
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4. MEETING OF BASIC SCIENCES RESEARCH EXPERT GROUP of NIREH

 First meeƟng of the Basic Sciences Research Expert Group of ICMR-NIREH was held on 21st July, 
2017 in the CommiƩee Room of ICMR-NIREH, Bhopal. The meeƟng was chaired by Prof. N. K. Mehra and 
aƩended by members- Dr. Mitali Mukerji, IGIB, New Delhi, Dr. Poonam Salotra, NIP, New Delhi, Dr. Rahul 
BhaƩacharya, DRDE, Gwalior, Dr. Tanvir Kaur, ICMR, New Delhi and Dr. R. R. Tiwari.

Glimpses of OrientaƟon training on Mental Health Manual at NIREH

Glimpses of  BSREG meeƟng at NIREH
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 The Group reviewed two new projects submiƩed by the scienƟsts of NIREH related to 
environmental  toxicology and health and also appraised themselves on the ongoing studies related to 
the field of basic sciences.

5. TRAINING ON IMPLEMENTATION OF e-OFFICE
 A training programme on e-office was organized by the e-Governance cell of ICMR, New Delhi on 
16 August, 2017 at ICMR-NIREH, Bhopal. The training programme was aƩended by 16 parƟcipants from 
3 insƟtutes of ICMR located in central regions viz. ICMR-NITRH, Jabalpur, ICMR-JALMA Agra and ICMR-
NIREH, Bhopal.  The programmestarted with the introductory remarks by Dr. Anil Prakash, scienƟst – G, 
NIREH.  Mr. Sanjeev Kumar, PS (e-Governance), Office of Sr. DDG (A), ICMR, New Delhi deliberated on 
three modules namely, IntroducƟon to e-File (File management system), e-Leave (Leave management 
system) and KMS (Knowledge management system). The parƟcipants  were taught step wise 
implementaƟons like creaƟon of Email ID and how to check them, steps to register with LDAP Server, how 
to open e-Office portal, steps to create e-Office users, create Post for the users, e-Leave and updaƟng of 
leave balance.  In the aŌernoon session parƟcipants were provided hands on online experience to 
pracƟce  e- office followed by an interacƟng session. The programme ended with vote of thanks by Dr. N. 
Banerjee, Advisor, NIREH.

Glimpses of training on e-office at NIREH

6. THIRD MEETING OF THE INSTITUTIONAL ETHICAL COMMITTEE OF NIREH

 The 3rd InsƟtuƟonal Ethics CommiƩee (IEC) meeƟng of ICMR-NIREH, Bhopal was held on 28 
August, 2017 in the CommiƩee Room of NIREH. The meeƟng was chaired by Dr. P. S. Chauhan and 
aƩended by members - Dr. S. C. Dubey, Prof. N. P. Mishra, Prof. Reeni Malik, Dr. Rakha Arya,  Dr. Ranjana 
Shrivastava,  Pt  A. K. Dwivedi, Dr. R. R. Tiwari and Dr. P. K. Mishra.
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7- fgUnh i[kokM+k 2017 

 laLFkku eas 01&15 flrEcj 2017 rd fgUnh i[kokM+k vk;ksftr fd;k x;kA bLkds vUrxZr fuca/k ,oa 
Jqrys[ku izfr;ksfxrk,sa vk;ksftr dh xbZaA 14 flrEcj 2017 dks ^ f̂gUnh fnol lekjksg** dk dk;ZØe laLFkk ds 
funs’kd MkW- vkj- vkj- frokjh dh v/;{krk esa lEiUu gqvkA dk;ZØe ds eq[; vfrfFk ,o oDrk MkW - f’kopUnz nqcs] iwoZ 
la;qDr funs’kd] mPp lqj{kk Ik’kqjksx iz;ksx’kkyk] Hkksiky FksA

Glimpses of IEC meeƟng at NIREH

uhjsg fgUnh i[kokM+s lekjksg dh dqN >yfd;k¡
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 dk;Zdze dk vkjEHk laLFkk ds oSKkfud lykgdkj MkW- ukyksd cSuthZ }kjk dk;Zdze esa mifLFkr leLr 
izc q}tuksa ,oa fe=ksa dks fgUnh fnol dh 'kqHkdkeuk,a nsus ,oa eq[; vfrfFk dk ifjp; djkus ls gqvkA mUgkasus vius 
oDRp; esa dgk fd fgUnh esa ftruk vf/kd dk;Z fd;k tk;xk ,oa fgUnh cksyh tkosxh, ns’k&izns’k dk mruk gh fodkl 
gksxk A fgUnh esa leLr Hkk"kkvksa dks lkFk ysdj pyus dh ,d vuwBh fo’ks"krk gS A vius v/;{kh; mn~cks/ku esa MkW frokjh 
us laaLFkku }kjk fgUnh esa fd;s tk jgsdk;Zdykiks a ds ckjs esa voxr djk;kA mUgksaus lHkh dks fgUnh ds izxkeh iz;ksx vkSj 
rduhdh ikfjHkkf"kd 'kCnkoyh lh[kus gsrq iz sfjr fd;kA ys[ku o mPpkj.k dh 'kq)rk cuk;s j[kus gsrq orZuh laca/kh 
fu;eksa dk ikyu bZekunkjh djus ,oa vius ifjos’k esa fgUnh dk egRo c<+kus gsrq lrr~ iz;kl ds fy, muds }kjk lHkh 
dks izsfjr fd;k x;kA 

 dk;Zdze ds eq[; vfrfFk MkW- nqcs }kjk ̂^rduhdh fgUnh ys[ku dk fodkl’khy i{k** fo"k; ij viuk O;k[;ku 
izLrqr fd;k x;kA mUgksaus fgUnh Hkk"kk esa oSKkfud 'kCnkoyh dk iz;ksx ,oa uohu 'kCnksa  dk O;kdj.k lEer fuekZ.k djus 
ls lacaf/kr Kkuo/kZd tkudkjh nh A Kku foKku dh 'kCnkoyh x<+us ds fy, ekud fgUnh orZuh ds fu;e] rduhdh 
'kCnkoyh] 'kCndks"k] Lukrd ,oa LukrdksRrj fgUnh ikB~;dzeksa dk vHkko] fgUnh ds misf{kr igyw] fgUnh lkfgR; esa 
Ik;kZ; dk egRo] jksxksa ds uke esa ,d:irk dSls yk;h tk;s bR;kfn ij egRoiw.kZ tkudkjh mUgksaus nhA lkFk gh fgUnh 
Hkk"kk esa i zpfyr ukeksa ds laf{kIr :Ik] lkFkZd milxZ ;k izR;; }kjk ikfjHkkf"kd 'kCnksa dh jpuk rFkk Hkk"kkuqla/kku ,oa 
Hkk"kkuq’kklu dh vko’;drk ij MkW - nqcs us lkjxfHkZr Hkk"k.k ds mnkgj.k fn;s lfgr fn;k A var esa fuca/k ys[ku 
izfr;ksfxrk ,oa Jqrys[ku izfr;ksfxrk esa fotsrk izfrHkkfx;ksa dks eq[; vfrfFk }kjk iqjLdkj forfjr fd;s x;s A 

      lekjksg ds var esa MkW- vfuy izdk’k] oSKkfud&th }kjk /kU;okn Kkiu izLrqr fd;k x;kA

8.  NIREH FOUNDATION DAY 

 NIREH observed its 8th FoundaƟon Day on 11th October 2017.  Professor Pramod Verma, Vice-
Chancellor, Barkatullah University, Bhopal graced the occasion as the Chief Guest and delivered the 
NIREH-FoundaƟon Day-2017 OraƟon. Dr. Aparup Das, Director, ICMR-NaƟonal InsƟtute for Research in 
Tribal Health, Jabalpur and Dr. Prabha Desikan, Director, Bhopal Memorial Hospital & Research Centre 
were the Guests of Honour. Dr. Anil Prakash, ScienƟst G presided over the funcƟon. The programme was 
aƩended by dignitaries, invitees, eminent personaliƟes from Bhopal, besides ICMR-NIREH fraternity.

 In his welcome address, Dr. Prakash greeted the NIREH family on the occasion. He briefly 
highlighted the ongoing research acƟviƟes and significant contribuƟons of the insƟtute. On the occasion 
he urged all members of the NIREH family to take a pledge to create an environmentally sustainable 
society that meets human needs. 

 Delivering the FoundaƟon Day OraƟon lecture on the topic Search of water in space, Professor 
Verma portrayed the presence of water in extra-terrestrial bodies through a series of laboratory-based 
evidences. He shared his own experience of working with cuƫng-edge technologies such as, infra-red 
and gamma spectrophotometer uƟlized for exploring the possible existence of life out of planet earth. 

 Dr. Aparup Das arƟculated his views on how rising temperatures, changing precipitaƟon 
paƩerns, and higher frequency of extreme weather events associated with climate change are expected 
to alter the geographic and seasonal distribuƟons of exisƟng vectors and vector-borne diseases. Dr. 
Desikan spoke about the role of potenƟal environmental risk factors and social determinants associated 
with pulmonary and extra-pulmonary mulƟ-drug resistant tuberculosis.
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9. VIGILANCE AWARENESS WEEK

 The Vigilance Awareness Week-2017 with the central theme My Vision-CorrupƟon Free India (esjk 

y{;  Hkz"Vkpkj eqDr Hkkjr ) was observed with enthusiasmin NIREH from 30/10/2017 to 04/11/2017.  On 
30th October, 2017 Dr. R. R. Tiwari, Director administered the pledge to the staff of NIREH. Speaking on 
the occasion Dr. Tiwari emphasized the importance of vigilance in research insƟtuƟons. He stressed on 
the need of Fairness, Accountability and Transparency (FAT) in any system and observed that being a 
government servant one must uphold highest standards of honesty and integrity and follow the rule of 
law in all the official acƟviƟes.

 On 1st November 2017, a talk on the themed topic of My Vision-CorrupƟon Free India was 
delivered in NIREH by Shri Padamvir Singh, reƟred IAS and current Director General of Atal Bihari 
Vajpayee InsƟtute of Good Governance and Policy Analysis, Bhopal. Shri Singh highlighted the current 
posiƟon of India in CorrupƟon PercepƟon Index (CPI) and emphasized that corrupƟon is an output of 
system problems, complex procedures, and lack of transparency and insufficient delegaƟon of power 
that has reduced individual values and believes. MenƟoning money, power and fame as the root causes 
of low values and believes in the society, he said that simplifying government procedures, privaƟzaƟon 
of non-public goods, delegaƟon and decentralizaƟon, strengthening insƟtuƟons like Lokpal, proacƟve 
disclosure, right to informaƟon, strict and quick acƟon against powerful but corrupt individuals and 
training and educaƟon to raise moral values can help to remediate the corrupƟon problems. Discussing 
on moral values, he suggested that the ulƟmate goal of every individual should be a happy life. He 

Glimpses of NIREH FoundaƟon Day 2017

The programme concluded with vote of thanks by Dr. P.K. Mishra, ScienƟst E. 
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Glimpses of Vigilance Awareness Week at ICMR-NIREH

discussed the PERMA theory of happiness comprising of five elements viz. PosiƟve emoƟon (feeling 
good), Engagement (finding flow), RelaƟonship (authenƟc connecƟons), Meaning (purposeful 
existence) and Accomplishment that can help people to aƩain a meaningful life of fulfillment and 
happiness. Emphasizing on "free will over determinaƟon" for a corrupƟon free life, Shri Singh concluded 
by quoƟng that "man is nothing than the ensemble of his acts" and moƟvated the NIREH staff members 
to develop an inspiring powerful nature to live a happy life. AŌer the lecture vote of thanks was given by 
Dr. Anil Prakash.

10. SWACCHTA ACTION PLAN

 Under Swacch Bharat cleaniness in the office premises and out side the premises by shramdaan  
was maintained rouƟnely throughout the year. Under Swacchta AcƟon Plan (SAP) a village named 
Berkheda Bondar, near uncoming permanent campus of NIREH in Bhauri area, was adopted for carrying 
out various health and hygiene related acƟviƟes under SAP. The populaƟon of the village is about 1,200 
in 220 houses This village 

Swacchta Awareness meeƟng in Berkhedi Bondar High School

 An interacƟve meeƟng to create awareness on cleanliness and health was organized in the High 
School of Berkheda Bondari village, Bhauri, Bhopal on 27/09/2017. The meeƟng was aƩended by about 
60 students of class IX and X along with teachers of the school. The importance of maintaining cleanliness 
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in the individual households, its surroundings and the village to improve the environment and promote 
health was highlighted  during the meeƟng. Dr. Y. D. Sabde, ScienƟst E deliberated on water borne 
diseases and simple Ɵps to prevent them. It was stressed  to make use of toilets and avoid open 
defecaƟon by every one. Dr. Anil Prakash, ScienƟst G spoke on various mosquito borne diseases and 
prevenƟve measures to reduce mosquito breeding and biƟng. Dr. Sandhuprava Rana, ScienƟst B 
addressed the issues of personal hygiene and reproducƟve health with the females students. Two short 
Hindi animaƟon films on `Cleanliness and Drinking water’ and `Cleanliness and waste disposal’ were 
screened during the programme which were highly appreciated by the audience. Students and teachers 
put up several queries which were answered by ICMR-NIREH scienƟsts. Pamphlets and posters on 
cleanliness and health promoƟon were distributed to the students. Further, two big sized plasƟc 
dustbins were provided by NIREH to the school under the Swacchta AcƟon Plan. 

Glimpses of Swacchta Awareness MeeƟng in Berkhedi Bondar High School

Swacchta Awareness MeeƟng in Berkheda Bondar Middle & Primary School

 To create awareness and promote concept of general and personal hygiene a joint meeƟng  
involving about 100 students and teachers of Middle and Primary Schools  in  Berkheda Bondari village 
was organized on 17/10/2017. Students were appraised about the ongoing Swacch Bharat Abhiyan of 
Govt of India and how can they contribute to this programme was explained by Dr. Sindhuprava Rana. 
Various water borne diseases and Importance of personal hygiene and safe drinking water to reduce 
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these diseases was elaborated to the students by Dr. N. Banerjee. Role of mosquitoes in spreading 
diseases such as Dengue and Malaria and simple doable measures by common person to fight these 
diseases were detailed by Dr. Anil Prakash. Realizing the felt need of safe drinking water in these schools, 
2 plasƟc tanks of 200 litre capacity each to the middle school and primary school were giŌed by NIREH 
along with 4 dustbins each to the schools for solid waste disposal under Swacchta AcƟon Plan. In 
addiƟon, short Hindi animaƟon films on `Cleanliness and Drinking water’ and `Cleanliness and waste 
disposal’ were screened during the programme which were appreciated by the students.

PromoƟon of clean drinking water 

 An advocacy meeƟng with the villagers in Berkheda Bonder village to promote clean drinking 
water was held on 09/03/2018. In this meeƟng various health problem associated with drinking water 
were discussed and emphasis was given on inculcaƟng the habit of proper hand washing before taking 
food and consuming clean drinking water for avoiding water borne diseases. Realizing the felt need of 
the villagers, 200 non-electric water filters were distributed @ 1 each for every house hold

Glimpses of Swacchta Awareness MeeƟng in Berkheda Bondar Middle School
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11. SEVENTH SCIENTIFIC ADVISORY COMMITTEE MEETING OF NIREH

 The seventh ScienƟfic Advisory CommiƩee (SAC) of ICMR- NIREH, under the Chairmanship of Dr. 
V. K. Vijayan, Kozikhode met on 21/12/2017in the guest house of the under-construcƟon NIREH campus 
at Bhauri, Bhopal. Expert members/nominees including Prof. N. K. Mehra, Prof. J. S. Thakur, Prof. I. S. 
Thakur, Dr. Manoj Murhekar, Dr. K. Krishnamoorthy, Dr. Rajesh Malik, Dr. Prabha Desikan, Dr. R. R. Tiwari 
and officials from the Council such as Dr. R. S. Dhaliwal and Dr. Tanvir KauraƩended the meeƟng. The 
CommiƩee reviewed a total of 11 ongoing / completed projects and 6 new projects and provided 
valuable advice on various maƩers and scienƟfic acƟviƟes of NIREH. 

Advocacy meeƟng to promote clean drinking water in Berkheda Bonder village

Glimpses of 7th SAC meeƟng of NIREH
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12. WORKSHOPS ON BASICS OF GEOGRAPHICAL INFORMATION SYSTEM (GIS) 
APPLICATIONS FOR PUBLIC HEALTH PRACTICENERS

 NIREH organized a total of 3 Hands-on-workshops on 13 February, 20 February and 16March 
2018 on Basics of Geographic InformaƟon System (GIS) applicaƟons for Public Health PracƟƟoners. 
These Workshops were aƩended by 41 researchers/faculƟes from medical colleges in Bhopal, Mysuru, 
Delhi, Jabalpur, Wardha etc. ParƟcipants were exposed to basics of GIS applicaƟon in Public Health 
research using hands on exercises and case studies.

 Each Workshop was divided in to four broader secƟons viz. (i) GIS data: Where different types and 
sources of GIS data were explained (ii) GIS soŌware: Different proprietary and open access GIS soŌware 
were introduced. As an example set up of QGIS version 2.18.16 was installed in the personal laptops of 
the parƟcipants. ParƟcipants were also provided with sample data for hands on pracƟce on GIS tools 
during the subsequent secƟons (iii) Hands on pracƟce: The third secƟon included hands on pracƟce of 
some important procedures in GIS using the installed version of QGIS and sample data. For this five 
different tasks (small projects) were given to the parƟcipants to facilitate learning by doing procedures 
like, creaƟng layers of feature classes in GIS, coordinate capture, managing layer properƟes, managing 
aƩribute tables, using print  composer, geo processing and geo staƟsƟcal applicaƟons. All the 
parƟcipants successfully completed the tasks through an acƟve interacƟon with the faculty as well as 
other parƟcipants (iv) Case studies: Real life experiments of GIS applicaƟons were shared through 
presentaƟon of different published scienƟfic studies. The studies included GIS applicaƟons in infecƟous 
diseases, health system research, maternal and child health, emergency transport and criƟcal care 
access.  

Glimpses of GIS Workshops
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LIBRARY
ICMR-NIREH library, currently having a very basic infrastructure due to space constraint, is 

equipped with a computer along with internet facility to fulfill the need of the researchers,scienƟsts, 
doctors and students to persue their academic acƟviƟes. Library is having access to all journals available 
in e-consorƟa of ICMR. In addiƟon, the library is also subscribing a couple of internaƟonal journals 
related to environmental health.  Presently NIREH library is maintaining a core collecƟon of more than 
200 books on various areas like Bhoapl Gas Disaster, Biomedical Science, CytogeneƟc, Epidemiology, 
Pathology, Computer science, BioinformaƟcs, etc.The library will be upgraded in the upcoming 
permanent campus of NIREH at Bhauri.

                                                               A view of the library

NIREH library organized demonstraƟon-cum workshop on ICMR e-ConsorƟa & J Gate Plus for the 
scienƟsts of NIREH on 15  September 2017. In this workshop a representaƟve of J- Gate Plus provided th

hands on training to the parƟcipants in retrieving full length arƟcles from the data base in order to 
promote maximum uƟlizaƟon of e- resources among the scienƟstsof NIREH.
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ConstrucƟon of NIREH Campus at Bhauri
ConstrucƟon of  the core building of the upcomingNIREH campus on a 20.0acres of plot at Bhauri 

village on Bhopal-Indore by pass road under the consultancy of Capital Project AdministraƟon, Govt. of 
M.P. conƟnued during the year. For construcƟon purpose the core building, housing main laboratories 
and administraƟon part, has been divided in to 12 blocks and the civil work in all 12 blocks is in various 
stages of construcƟon and finishing. The construcƟon work is being monitored regularly by the Building 
Advisory CommiƩee and Building ConstrucƟon Monitoring CommiƩee of NIREH. It is expected that by 
December 2018 the core building will be ready for occupying.

Under construcƟon ICMR-NIREH campus at Bhauri
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Phase II Staff Recruitment
 A total of 183 permanent posts belonging to ScienƟfic cadre (66), Technical cadre (84), 
AdministraƟve cadre (26) and Engineering cadre (7) were sancƟoned by the Government of India for 
ICMR-NIREH. Process is on for Phase II recruitment of 57 scienƟfic, administraƟve, technical and 
engineeringposts. As per Government direcƟves wriƩen tests for 7 scienƟfic, 7 administraƟve, 12 
technical and 1 Engineering post, adverƟsed in Phase II by NIREH, were conducted during the year. 
Consequently, 5 ScienƟfic cadre (3 ScienƟst C,2 ScienƟst B (Medical), 7 AdministraƟve cadre, 5 Technical 
cadre and 2 Engineering cadre incumbents joined the insƟtute during the year. 
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MeeƟngs / Trainings / Seminars aƩended
Dr. R. R. Tiwari, Director

1. Faculty in Training programme for PME doctors of Central Coalfields Limited, Ranchi (3-7 April, 2017) at 
NaƟonal InsƟtute of OccupaƟonal Health, Ahmedabad 

2. Delivered lecture on "OccupaƟonal Health"  during Student-Expert meeƟng (PFA) during Global Health 
Symposium 2017 (23 April, 2017) at Manipal University, Manipal 

3. Guest faculty in ICMR-WHO CollaboraƟve Expert Group meeƟng on PrevenƟon and Management of Lead 
Poisoning (14-16 June, 2017)  at ICMR-NIOH, Ahmedabad. Delivered lecture on “Lead exposure in ship 
breaking workers”

4. MeeƟng of the Directors and Division Heads of ICMR InsƟtutes (18 July, 2017) at Indian Council of Medical 
Research, New Delhi 

5. Delivered lectures on occupaƟonal health topics (22-23 July; 29-30 July and 19-20 August, 2017) for the 
students of Masters in Industrial Hygiene and Safety, Sardar Patel University, Anand

6. ParƟcipated in InteracƟve session on OccupaƟonal Health (6 August, 2017) for Distance learning 
CerƟficate Program on Health, Safety and Environment Management at IIPH, Gandhinagar 

7. Workshop on AnƟmicrobial Resistance (13 November, 2017) at Hotel Palash Residency, Bhopal  

8. Workshop on Molecular diagnosƟcs a step towards capacity building in rapid diseases idenƟficaƟon and 
their prognosis (17-19 November, 2017) at AIIMS, Bhopal

9. Media Training Workshop of ICMR-East (5 December, 2017) at ICMR-NaƟonal InsƟtute of Cholera and 
Enteric Diseases, Kolkata 

10. Resource Person for Silicosis in Rajasthan Conclave 5 (13-16 December, 2017) at ICMR-Desert Medicine 
Research Centre, Jodhpur

11. Guest of Honour in the Inaugural funcƟon of NIMH-DGMS NaƟonal Workshop on "DetecƟon of 
Pneumoconioses and Use of ILO ClassificaƟon 2000” (29 January, 2018) at Hotel Pride, Nagpur. Delivered a 
lecture on  Overview of Pneumoconiosis as the Guest Faculty

12. Deliver lectures to  Masters in Public Health (EOH) students  (31 January – 4 February, 2018) at Manipal 
University, Manipal 

13. AƩended training programme on “Climate change and carbon miƟgaƟon” (19-23 February, 2018) at 
Indian Council for Forest Research and EducaƟon, Dehradun

14. Chairperson for SelecƟon CommiƩee meeƟngs for the posts of Senior Residents, Junior Residents and 
Consultants held from Ɵme-to-Ɵme at Bhopal Memorial Hospital and Research Centre, Bhopal

Dr. Anil Prakash, ScienƟst G

1.  SelecƟon CommiƩee MeeƟng as Member for the posts of ScienƟst B and ScienƟst C (1 -2 May, 2017) at 
CRME, Madurai

2. Site Monitoring CommiƩee meeƟng and visit to Jalna, Maharashtra (23 October, 2017) as a Member of 
the CommiƩee consƟtuted by DepƩ of Biotechnology, GOI for monitoring the large cage study(ies) on 
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OX513A RIDL strain of Ae. AegypƟ under contained condiƟons being conducted by M/S/ GBIT, Jalna. 

3. SelecƟon CommiƩee MeeƟng as Member for the post of Consultant (Public RelaƟon) at BMHRC (25 
October, 2017), Bhopal 

4. Workshop on CombaƟng AnƟmicrobial Resistance (AMR) in Madhya Pradesh : Towards an Agenda for 
AcƟon (13 November, 2017) organized by Directorate of  Health Services, Govt of M.P. at Hotel Palash, 
Bhopal

5. Media Training Workshop  of ICMR-East (5-6 December, 2017) organized at NaƟonal InsƟtute of Cholera 
and Enteric Diseases, Kolkata

6.  First meeƟng of the Independent Enquiry CommiƩee (15 January, 2018) as a Member to enquire in to 
purchase procedure of BMHRC, Bhopal

7. Second MeeƟng of the Inquiry CommiƩee (24 January, 2018) as a Member to invesƟgate recruitments 
done aŌer 2010 in BMHRC, Bhopal

8. Second meeƟng of the Independent Enquiry CommiƩee (7 February, 2018) as a Member to enquire in to 
purchase procedure of BMHRC, Bhopal

Dr. Kailash C. Pandey, ScienƟst E

1. Invited speaker in  (9-14 September, 2017) at   Marine Biological XIII Molecular Parasitology meeƟng
Laboratory Woods Hole, MassachuseƩs, USA

2. Guest speaker in  11  Symposium on FronƟers in Biomedical Research; Challenges  in  Human Health; th

Diagnosis, PrevenƟon and Care (19-21 February, 2018) at  Delhi   University

3. External Examiner for Ph.D. viva voce ( 27 Feb, 2018) at Dept. of Life Sciences, School of Natural Sciences,  
Shiv Nadar University

4. External Examiner for Ph.D. viva voce (19 March, 2018) at Dept. of Biotechnology, Goa University  

Dr. P. K. Mishra, ScienƟst E

1 Plenary talk in  (22-24  August, 2017)  . InternaƟonal Conference on Environment, Genes, Health and Disease
at Bharathiar University, Coimbatore

2. Invited talk in  (8-9  September, NaƟonal Conference on Environmental Impact on ReproducƟve Health
2017) at  Punjab Agricultural University, Ludhiana

3. Invited talk in  (19 September, 2017) held at Indo-German Workshop on Advances in Cancer Research
German Embassy, New Delhi

4. Invited talk in  (11 November, 2017) at Narsee Moonjee Workshop on New Horizons in Nanomedicine
InsƟtute of Management & Studies, Shirpur

5. Invited talk in   (23– 25 February, 2018) at Indian InsƟtute of  World Congress on ReproducƟve Health
Chemical Technology, Hyderabad

6. Invited  talk in UGC sponsored  (26-27  NaƟonal Workshop on Molecular Biology: Theory & PracƟce
February , 2018) at , Central University, Sagar

7. Invited talk  in  (15-16 March, 2018, at Rani DurgavaƟ  33rd Madhya Pradesh State Young ScienƟst Congress
University, Jabalpur
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Dr. Sajal De, ScienƟst E

1. NaƟonal Conference on OccupaƟonal Respiratory Disorders held at Raipur InsƟtute of Medical Sciences 
on 21-22 April 2018.

2. AƩended training on measurement of environmental volaƟle compounds and parƟculate maƩers at 
Regional OccupaƟonal Health Centre, Bangalore on 23-26 May 2017. 

Dr. Sushil Singh, ScienƟst C

1. OrientaƟon  programme on  SPSS soŌware (22 May, 2017)  at NIREH, Bhopal

2. Completed  (9June - 8 Dec, 2017) Online SPSS training program

3. OrientaƟon for e-office users (16 August, 2018) organized by ICMR, New Delhi at NIREH, Bhopal

4. held under the aegis of the ICMR -NIMS, New Delhi Public Health Dynamics Workshop (5-7 March, 2018) 
and University of PiƩsburgh -Graduate School of Public Health, USA at New Delhi

5. Workshop on Simplified secrets of Geographic InformaƟon System for beginners  (16 March, 2018) at  
ICMR-NIREH, Bhopal. 

Dr. Manoj Kumar, ScienƟst C

1. InternaƟonal conference on AnƟmicrobial Resistance (19-20 January, 2018) organized by the Centre for 
Research in InfecƟous Diseases (CRID), School of Chemical and Biotechnology, SASTRA Deemed University 
at Thanjavur (TN)  

2. DST sponsored training programme (29 Jan – 2 Feb, 2018) on  Environment and Natural Resources 
Management at Indian InsƟtute of Forest Management (IIFM) Bhopal

Dr. Ruma Galgalekar, ScienƟst B

1. OrientaƟon  programme on  SPSS soŌware (22 May, 2017) at NIREH, Bhopal

2. OrientaƟon training to Gas Rahat Hospitals doctors on Mental  Health  Manual  developed by  NIREH (9 
July, 2017) at NIREH, Bhopal  

Dr. Amit Kumar Tripathi, ScienƟst B

1.  (10-14 InducƟon Training Program for ICMR ScienƟsts on Research Methods and Research AdministraƟon
July, 2017) at ICMR-NIE, Chennai 

2.  (18-22 September, 2017) conducted by Harvard School of Public Short course on Principles of Toxicology
Health and Public Health FoundaƟon of India at Gurugram

3.  NaƟonal Seminar on Aquaculture ProducƟon & Biodiversity ConservaƟon and Environmental Toxicology
(30-31 August, 2017) at Dept. of Zoology, Sri Venkateswara University, TirupaƟ. 

4.  (16 March, 2018) at   Workshop on simplified secrets of Geographic InformaƟon System for beginners
ICMR-NIREH, Bhopal 

5  (5-7 March, 2018) . Public Health Dynamics Workshop held under the aegis of the ICMR -NIMS New Delhi 
and University of PiƩsburgh -Graduate School of Public Health, USA  at New Delhi
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6.  (26-28 March, 2018) at InsƟtute for BioinformaƟcs and Applied  Hands-on-Workshop on RNA Sequencing
Biology, Bengaluru

Dr. Sindhuprava Rana, ScienƟst B

1.  (3-7 InducƟon Training Program for ICMR ScienƟsts on Research Methods and Research  AdministraƟon
April, 2017) at ICMR-NIE, Chennai

2.   (8 May –2 July, 2017). Worked  in the project Ɵtled Med-Tech internship in Computer Vision Lab, IIT-KGP
Computer-aided detecƟon (CAD) and clinical decision support system (CDSS) for radiologists for lung 
nodules in CT images using content-based image retrieval

3.  (16 August, 2018) organized by ICMR, New Delhi at ICMR NIREH,  OrientaƟon programme for e- office users
Bhopal

4.  Completed  (9June – 8 Dec 2017) Online SPSS training program

5.  ParƟcipated in  (9-12 February, 2018) at BHEL ground Bhopal 7  Bhopal Vigyan Mela th

6.  (16 March, 2018) at  Workshop on Simplified secrets of Geographic InformaƟon System for beginners  
NIREH, Bhopal

Dr. Rajesh Ahirwar, ScienƟst B

1. Short course on Environmental Health (25-29 September, 2017) organized jointly by Indian 
InsƟtute of Public Health, Gandhinagar (IIPHG) and T.H. Chan School of Public Health, Harvard 
University at Gandhinagar

2. ParƟcipated in 7  Bhopal Vigyan Mela (9-12 Feb 2018) at Bhopalth

Mrs. Kamini Arya, TA

1. Short course on Environmental Health (25-29 September, 2017) organized jointly by Indian 
InsƟtute of Public Health, Gandhinagar (IIPHG) and T.H. Chan School of Public Health, Harvard 
University at Gandhinagar

Mr. Aniket Aglawe, TA

1. NaƟonal Training on Host-Pathogen InteracƟon  (9-13 Jan 2018) at Nagpur Veterinary College, 
Nagpur

Mr.Dharmender Dharway, Technician 

1. Short course on Environmental Health (25-29 September, 2017) organized jointly by Indian 
InsƟtute of Public Health, Gandhinagar (IIPHG) and T.H. Chan School of Public Health, Harvard 
University at Gandhinagar
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PublicaƟons

Research papers 

1. Ahirwar R, Sharma JG, Nahar P, Kumar S. ImmobilizaƟon of cellulase on three engineered 
polymer surfaces.  2017; 11: 248-215 Biocatalysis and Agricultural Biotechnology (Indexed)

2. Banerjee A, Mansoori IH, Soni KK. Are environmental toxins responsible for biochemical and 
physiological changes in emphysema? InternaƟonal Journal of Medical Science and Clinical 
InvenƟon 2017; 4: 3274-3280 (Indexed)

3. Bhargava A, Bunkar N, Aglawe A, Pandey KC, Tiwari R, Chaudhury K, Goryacheva IY, Mishra PK. 
EpigeneƟc biomarkers for risk assessment of parƟculate maƩer associated lung cancer. Current 
Drug Targets 2018 (doi: 10.2174/1389450118666170911114342). [Epub ahead of print] (IF 3.11)

4. Bhargava A, Khare NK, Bunkar N, Chaudhary NK, Pandey KC, Jain SK, Mishra PK. Cell free 
circulaƟng epigenomic signatures; Non-invasive Biomarker for cardio vascular and other age 
related chronic diseases.  2017: 23; 1-13 Current PharmaceuƟcal Design (IF 2.757)

5. Bhargava A, Pathak N, Seshadri S, Bunkar N, Jain SK, Kumar DM, Lohiya NK, Mishra PK. Pre-clinical 
validaƟon of mito-targeted nano-engineered flavonoids isolated from  Selaginella bryopteris
(Sanjeevani) as a novel cancer prevenƟon strategy.  AnƟcancer Agents in Medicinal Chemistry
2018 (doi: 10.2174/1871520618666171229223) (IF 2.556)

6. Bunkar N, Bhargava A, Chaudhury K, Sharma RS, Lohiya NK, Mishra PK. Fetal nucleic acids in 
maternal plasma: from biology to clinical translaƟon. 2018 (Landmark Ed); FronƟers in Bioscience 
23: 397-431 (IF 2.484)

7. Dandona L, Dandona R, and . NaƟons within a naƟon: GBD 2016 Mortality Collaborators
variaƟons in epidemiological transiƟon across the states of India, 1990–2016 in the Global 
Burden of Disease Study.   2017 ; 390 (10111) : 2437-2460 The Lancet  (IF 44.002)

8. Dar HY, Lone Y, Koiri RK, Mishra PK, Srivastava RK. MicrocysƟn-leucine arginine (MC-LR) induces 
bone loss and impairs bone micro-architecture by modulaƟng host immunity in mice: 
ImplicaƟons for bone health.  2018 ; 238:792-802 Environmental PolluƟon (IF 5.099)

9. Dar HY, Pal S, Shukla P, Mishra PK, Tomar GB, ChaƩopadhyay N, Srivastava RK.  Bacillus clausii
inhibits bone loss by skewing Treg-Th17 cell equilibrium in postmenopausal osteoporoƟc mice 
model. 2018; 54: 118-128 NutriƟon (IF 3.734)

10. Dar HY, Shukla P, Mishra PK, Anupam R, Mondal RK, Tomar GB, Sharma V, Srivastava RK. 
Lactobacillus acidophilus inhibits bone loss and increases bone heterogeneity in osteoporoƟc 
mice via modulaƟng Treg-Th17 cell balance.  2018; 8: 46-56 Bone Reports (Indexed)

11. Dar HY, Singh A, Shukla P, Anupam R, Mondal RK, Mishra PK, Srivastava RK. High dietary salt intake 
correlates with modulated Th17-Treg cell balance resulƟng in enhanced bone loss and impaired 
bone-microarchitecture in male mice.  2018; 8(1): e2503. ScienƟfic Reports (IF 4.259)

12. De TD, Sharma P, Thomas T, Singla D, TevaƟya S, Kumari S, Chauhan C, Rani J, Srivastava V, Kaur R, 
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Pandey KC, Dixit R. Interorgan molecular communicaƟon strategies of “Local” and “Systemic” 
innate immune responses in mosquito .    2018  Anopheles stephensi FronƟers in Immunology
(doi.org/10.3389/fimmu.2018.0014820) (IF 6.429)

13. De TD, Thomas T, Verma S, Singla D, Chauhan C, Srivastava V, Sharma P, Kumari S, TevaƟya S, Rani 
J, Hasija Y, Pandey KC, Dixit R. A synergisƟc transcripƟonal regulaƟon of olfactory genes drives 
blood feeding associated complex behavioral responses in the mosquito .  Anopheles culicifacies
FronƟers in Physiology 2018 ; 9 : 577   doi: 10.3389/fphys.2018.00577 (IF 4. 134)

14. Goryacheva OA, Mishra PK, Goryacheva IY. Luminescent quantum dots for miRNA detecƟon. 
Talanta 2018; 179: 456-465 (IF 4.244)

15. Gupta BK, Sahoo KK, Ghosh A, Tripathi AK, Anwar K, Das  P, Singh AK,  Pareek A, Sopory SK and  

Singla-Pareek  SL. ManipulaƟon of glyoxalase pathway confers tolerance to mulƟple stresses in 
rice. 2018 ; 41: 1186-1200 ( )Plant Cell and Environment  IF 6.17

16. Gupta H, Sabde Y. Medicosocial characterisƟcs as predictors of school achievements in students 
with intellectual and developmental disabiliƟes: A follow-up study in Ujjain and Shajapur districts 
of Madhya Pradesh, India.  2018; 62: 39-46. Indian Journal of Public Health (Indexed)

17. Joshi R, Sahoo KK, Tripathi AK, Kumar R, Gupta BK, Pareek A, Singla-Pareek SL. Knockdown of an 
inflorescence meristem-specific cytokinin oxidase – OsCKX2 in rice reduces yield penalty under 
salinity stress condiƟons. 2018 ; 41: 936-946 ( ) Plant Cell and Environment IF 6.17

18. Kumar M, Rana S, Kumar H, Kumar P, Dikhit MR, Rani M, Kumar J.  ComputaƟonal, structural and 
funcƟonal aspects of hypotheƟcal protein of  Pheromone Receptor Pre-A (PRP-Aspergillus flavus
A).   2017; 7 :  89-97 Journal of Applied PharmaceuƟcal Science (Indexed)

19. Mahato JP, Rana S, Kumar S, Sarsaiya M. Homology modeling of  Enolase Leishmania donovani
and its molecular interacƟon with novel inhibitors. Journal of Pharmacy and Bioallied Sciences 
2017; 9 :  99-105 (Indexed)

20. Maneesh K Rana S Harish K, Jainendra K, Rani M.  InhibiƟon of product template (PT) momain of , , 
aflatoxin producing PolykeƟde Synthase Enzyme of .  Aspergillus parasiƟcus LeƩers in Drug 
Design & Discovery 2017; 14 :  811-818 (IF 0.924)

21. MiƩra I, Samant U, Sharma S, Raghuram GV, Saha T, Salunkhe S, DuƩ S, Mishra PK, Khare NK, Nair 
NK, DuƩ A. Cell-free chromaƟn from dying cancer cells integrate into genomes of bystander 
healthy cells to induce DNA damage and inflammaƟon.  2017; 3: e17015Cell Death Discovery

22. Pant A, Pasupureddy R, Pande V, Seshadri S, Dixit R, Pandey KC. Proteases in mosquito borne 
diseases: new avenues in drug development. 2017; 17: Current Topics in Medicinal Chemistry 
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24. Rana S, Mahato JP, Kumar M, Sarsaiya S. Modeling and docking of Cysteine Protease-A (CPA) of 
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Research work abstracted/presented

1. H. Lad, R. R. Tiwari, P. K. Mishra. Development and validaƟon of a mito-epigeneƟc carcinogenic 
risk assessment model for environmental chemical exposures. In World Congress on Cancer 
(February 3-5, 2018), organized by Mahatma Gandhi University of Medical Sciences & 
Technology, Jaipur, India

2. H. Lad, S. Maravi, A.S. Aglawe, P. K. Mishra. Development and validaƟon of a mitochondrial DNA 
based approach for rapid idenƟficaƟon of environmental chemical exposed vicƟms. In 
InternaƟonal Conference on NextGen Genomics, Biology, BioinformaƟcs and Technologies 
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(October 2-4, 2017), organized by Kalinga InsƟtute of Industrial Technology, Bhubaneswar, India

3. N. Bunkar, K Chaudhury, P.K. Mishra. A pan-India study to isolate and characterize aberrant 
circulaƟng epigenomic signatures from high-risk, mid-risk and low-risk air polluƟon zones. In 
World Congress on Cancer (February 3-5, 2018), organized by Mahatma Gandhi University of 
Medical Sciences & Technology, Jaipur, India 

4. P.K. Mishra. A next generaƟon point-of-care nanobiosensor for early diagnosis of environmental 
associated cancers - from biology to clinical translaƟon. In InternaƟonal Conference on 
Environment, Genes, Health and Disease (August 22-24, 2017), organized by Bharathiar 
University, Coimbatore, India 

5. P. K. Mishra. Air polluƟon-associated  adverse  reproducƟve  health outcomes: who  is  really  at  
risk ? Proceedings of the NaƟonal Conference on Environmental Impact on ReproducƟve Health 
(September 8-9, 2017), organized by Punjab Agricultural University, Ludhiana, India 

6. P.K. Mishra. Q-Dot based nanobiosensor for characterizaƟon of cell-free circulaƟng epigenomic 
signatures in air-polluƟon associated cancers. Proceedings of the Indo-German Workshop in 
Advances in Cancer Research (September 19, 2017), organized by German Embassy, New Delhi, 
India

7. P.K. Mishra. Nanoengineered dendriƟc cells for targeƟng tumor re-iniƟaƟng cells (TRICS) in 
environmental associated cancers: From biological framework to clinical translaƟon. In NaƟonal 
Conference on New Horizons in Nanomedicine (November 11, 2017), organized by Narsee 
Moonjee InsƟtute of Management & Studies, Shirpur, India

8. P.K. Mishra. Cell-free foetal nucleic acids in maternal plasma: a novel epigeneƟc resource for non-
invasive prenatal diagnosis. Presented in World Congress on ReproducƟve Health (February 23-
25, 2018), organized by Indian InsƟtute of Chemical Technology, Hyderabad, India 

9. P.K. Mishra. Nano-engineered flavonoids: TargeƟng mitochondrial-induced epigeneƟc 
modificaƟons for cancer protecƟon. In UGC sponsored NaƟonal Workshop on Molecular Biology: 
Theory & PracƟce (February 26-27, 2018) organized by Central University, Sagar, India.

10. R.D. Singh, I.Y. Goryacheva, P.K. Mishra. Quantum dot based nano-biosensors for detecƟon of 
circulaƟng cell-free miRNAs in environmental associated lung carcinogenesis: From biological 
framework to translaƟonal opportuniƟes. In World Congress on Cancer (February 3-5, 2018), 
organized by Mahatma Gandhi University of Medical Sciences & Technology, Jaipur, India

11. R.M. Samarth, T. Khan, A. Vishwakarma, S. Srivas, P.K. Mishra,  RR Tiwari. EvaluaƟon of 
cytogeneƟc damage induced by landfill leachate and Cyclophosphamide in human peripheral 
blood lymphocytes: an in vitro evaluaƟon of genotoxicity. In InternaƟonal Conference on Fight 
Against Cancer  (5-7 October, 2017)  at CSJM University Kanpur,

12. S. Singh,  N. Banerjee, K.K. Soni,  R. Galgalekar, A. Prakash, R. R. Tiwari. Morbidity differenƟals in 
affected and  control area in   reference to socio-economic parameters in cohort PopulaƟon. 
Annual conference of Indian Society of Medical StaƟsƟcs (2-4  November, 2017) at SGPGI, 
Lucknow
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InsƟtuƟonal CommiƩees

7thScienƟfic Advisory CommiƩee

1 Dr. V.K. Vijayan, Kozhikode Chairperson
2 Prof. N.K. Mehra, New  Delhi Member
3 Dr. Padam Singh, New Delhi Member
4 Dr. Raj Lakshmi Gope, NIMHANS, Bangalore Member
5 Dr. Kalpana Balakrishnan, SRU, Chennai Member
6 Dr. H.N. Saiyed, Ahmedabad Member
7 Dr. J.S. Thakur, PGIMER, Chandigarh Member
8 Dr. I.S. Thakur, School of Environmental Sciences, JNU, New Delhi Member
9 Prof. Y.K. Gupta, DepƩ of Pharmacology, AIIMS, New Delhi Member
10 Director / Nominee CSIR-NEERI, Nagpur Ex Officio Member
11 Director / Nominee CSIR-NITR, Lucknow                                  Ex Officio Member
12 Director, NaƟonal InsƟtute of Epidemiology, Chennai                Ex Officio Member
13 Director, NaƟonal InsƟtute of OccupaƟonal Health, Ahmedabad Ex Officio Member
14 Director, NaƟonal InsƟtute for Environmental Health, Bhopal     Member Secretary
15 Director General, ICMR, New Delhi ICMR Headquarters
16 Sr. DDG (Admn)/Sr Financial Advisor, ICMR, New Delhi         ICMR Headquarters
17 Head, Division of NCD, ICMR, New Delhi ICMR Headquarters
18 Programme Officer for NIREH, ICMR, New Delhi                     ICMR Headquarters
19 Dean, Gandhi Medical College, Bhopal Special Invitee
20 Director, Kamla Nehru Gas Rahat Hospital, Bhopal Special Invitee
21 Director / Nominee, AIIMS, Bhopal Special Invitee
22 Director, BMHRC, Bhopal Special Invitee

Epidemiologic Research Expert Group 

1 Dr. Padam Singh, New Delhi  Chairperson
2 Dr. S.N. Dwivedi, DepƩ of BiostaƟsƟcs, AIIMS, New Delhi  Co-chair
3 Prof. B. Mishra, DepƩ of PSM, CMC, Bhopal Member
4 Dr. J.S. Thakur, PGIMER, Chandigarh  Member
5 Director, NaƟonal InsƟtute of Epidemiology, Chennai  Ex-Officio Member
6 Director, NaƟonal InsƟtute of Medical StaƟsƟcs, New Delhi Ex-Officio Member
7 Director, NaƟonal Centre for Disease InformaƟcs & Reasearch,   Ex-Officio Member
 Bengaluru
8 Programme Officer, Div of NCD, ICMR, New Delhi Member
9 Dr. R. R. Tiwari, Director, NIREH, Bhopal Member Secretary
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Clinical Research Expert group 

1 Dr. V. K. Vijayan, Kozhikode Chairperson
2 Dr. Anant Mohan, AIIMS, New Delhi Member
3 Dr. Raj Kumar, Vallabh Bhai Patel Chest InsƟtute, New Delhi Member
4 Prof.  N. P. Mishra, Former. Dean, GMC,, Bhopal Member
5 Dr. R. S. Murthy, Retd. Prof. NIMHANS, Bengaluru Member
6 Dr. Sidhartha Ramji, Maulana Azad Medical College, New Delhi Member
7 Dr. L. K. Dhaliwal, PGIMER, Chandigarh Member
8 Dr. Ravi Mehrotra, Director, NICPR, NOIDA Ex-Officio Member
9 Dr. R. S. Dhaliwal, Head, Div of NCD, ICMR, New Delhi Ex-Officio Member
10 Dr. R. R. Tiwari, Director NIREH, Bhopal Member Secretary

Basic Research Expert group

1 Prof. N. K. Mehra, AIIMS, New Delhi Chairperson
2 Dr. Mitali Mukherji, IGIB, New Delhi Co-chair
3 Dr. R. BhaƩacharya, DRDE, Gwalior  Member
4 Dr. Sudhir Goel, AIIMS, Bhopal  Member
5      Director, NIOP, New Delhi                                                          Ex-Officio Member
6   Dr. Tanvir Kaur, ICMR, New Delhi                                                                Ex-Officio Member
7 Director, NIREH, Bhopal Member Secretary

GeneƟcs Research Expert Group

1 Dr. Rajlakshmi Gope, NIMHANS, Bengaluru Chairperson
2 Dr. B. K. Thelma, DU,New Delhi Member
3 Dr. Madhulika Kabra, AIIMS, New Delhi Member
4 Dr. Suraksha Agarwal, SGPGI, Lucknow Member
5 Dr. Bidyut Roy, ISI, Kolkata  Member
6 Dr. Meenakshi Sharma, ICMR, New Delhi Ex-Officio Member
7 Director, NIREH, Bhopal  Member Secretary

Environmental Health Research Expert Group

1 Dr. H. N. Saiyed, Ahmedabad Chairperson
2 Dr. Kalpana Balakrishnan, SRMCRI, Chennai  Member
3 Dr. I. S. Thakur, JNU, New Delhi Member
4 Dr. A. T. Kannan, OƩapalam, Kerala Member
5 Director, NIOH, Ahmedabad  Ex-Officio Member
6 Director/Nominee, NEERI, Nagpur Ex-Officio Member
7 Director/Nominee, NITR, Lucknow Ex-Officio Member
8 Dr. R. S. Dhaliwal, Head, Div of NCD, ICMR, NEW Delhi Ex-Officio Member
9 Dr. R. R. Tiwari, Director, NIREH, Bhopal Member Secretary
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InsƟtuƟonal Ethics CommiƩee

1 Dr. P. S. Chauhan, Former District & Session Judge, Bhopal Chairperson
2 Dr. S. C. Dubey, Ex Jt.Director, NIHSAD,, Bhopal (Basic Science) Member
3 Dr. N. P. Mishra, Former Dean, GMC, Bhopal (Clinician) Member
4 Prof. Reeni Malik, HOD, Pathology, GMC, Bhopal (Clinician) Member
5 Prof. Ravi Kant, DepƩ of Surgery, AIIMS, Bhopal (Clinician) Member
6 Dr. Raka Arya, AssƩ. Prof. NLIU, Bhopal (Legal Expert)) Member
7 Prof. Ranjana Srivastava, Govt. MLB College, Bhopal (Soc Scien) Member
8 Dr. Nandini K. Kumar, Ex DDG (SG), ICMR, Chennai (Ethicist) Member
9 Pandit A.K. Dwivedi, Mahakal, Shiv Mandir, Bhopal(Lay Person) Member
10 Dr. P. K. Mishra, ScienƟst E, NIREH, Bhopal Member Secretary

Building Advisory CommiƩee

1 Prof. N. K. Mehra, Ex Head, DTI & I, AIIMS, New Delhi Chairperson
2 Dr. H. Murugkar, Prin. Scient. & Biosafety Officer, NIHSAD, Bhopal       Member
3 Prof. Savita Raje,Head, DepƩ of Architecture, MANIT, Bhopal Member
4 Prof. Subrata Roy, Head, Civil & Envirn Engineering, NITTTR, Bhopal Member
5 Sr. DDG (Admn), ICMR Headquarter, New Delhi                                       Member
6. Sr.  Financial Advisor, ICMR Headquarters, New Delhi Member
7. Head, Division of NCD, ICMR Headquarters, New Delhi                      Member
8. ExecuƟve Engineer/ RepresentaƟve of CPA , Bhopal Member
9. Dr. Anil Prakash,, ScienƟst G, NIREH, Bhopal Member
10. Dr. R. R. Tiwari, Director,, NIREH, Bhopal Member Secretary 

Building ConstrucƟon Monitoring CommiƩee

1 Dr. R. R. Tiwari, Director, NIREH, Bhopal Chairperson
2 Dr. J. P. Tegar, Head, Civil & Environ. Engr., NITTR, Bhopal Member
3 Mr. Devendra Singh, Sr. Mgr (Engr. Serv), BMHRC, Bhopal Member
4 Dr. Anil Prakash, ScienƟst G, NIREH, Bhopal Member
5 Dr. V. S. Rathore, TA, NIREH, Bhopal Member
6 Mr. Yogesh Kumar, Admn Officer (JG), NIREH, Bhopal Member Secretary

Purchase / Technical/Technical SpecificaƟon CommiƩee

1 Prof. Sudhir Goel, DepƩ of Biochemistry, AIIMS, Bhopal  Chairperson
2 Dr. DeepƟ Chaurasia, DepƩ of Microbiology, GMC, Bhopal Member
3 Mr. Arun Agarwal, Consultant, BMHRC, Bhopal                                      Member
4. Dr. R. R. Tiwari, Director, NIREH, Bhopal Member
5 Dr. Anil Prakash, ScienƟst G, NIREH, Bhopal Member
6 Mr. Yogesh Kumar, Admn Officer (JG), NIREH, Bhopal Member
7 Dr. R. Ahirwar, ScienƟst B, NIREH, Bhopal                      Member Secretary
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Local Procurement/Purchase CommiƩee

1 Dr. R. Galgalekar, Sc B, NIREH, Bhopal Chairperson
2 Dr.  R. Ahirwar, ScienƟst B, NIREH, Bhopal                      Member
3 Mr. Yogesh Kumar, Admn Officer (JG), NIREH, Bhopal  Member
4 Mr. R. K. Verma, Technician B, NIREH, Bhopal Member
5 Mr. M. Waldhurkar, SO (AccƩs), NIREH, Bhopal Member Secretary

Staff Grievance CommiƩee

1 Dr. Sushil Singh, ScienƟst C, NIREH, Bhopal Chairperson
2 Mrs. Moina Sharma, TO (B), NIREH, Bhopal Member
3 Mr. Sudhir Srivastava, SO, NIREH, Bhopal Member
4 Dr. V. S. Rathore, Technical Assistant, NIREH, Bhopal Member
5 Mr. Anand Kori, Technician C, NIREH, Bhopal Member
6 Mr. Shrikant Mishra, MTS (Gen) NIREH, Bhopal Member
7 Mr. Dilip Kumar Ugwe, MTS (Gen), NIREH, Bhopal Member 

Transport CommiƩee

1 Dr. Amit Kumar Tripathi, ScienƟst B, NIREH, Bhopal Chairperson
2 Mr. Mohd. Shoaib Khan, TA, NIREH, Bhopal Member
3 Mr. Gagandeep Singh Kushwaha, Technician A, NIREH, Bhopal Member
4 Mr. Yogesh Kumar, Admn Officer (JG), NIREH, Bhopal Member Secretary

Internal CommiƩee on Sexual Harassment of Working Women

1 Dr. R. Galgalekar, Sc B, NIREH, Bhopal  Chairperson
2 Prof. Manju Toppo, DepƩ of PSM, GMC, Bhopal  Member
3 Mrs. ArƟ Bhawa, Kala Vihan Art & Welfare Society, Bhopal Member
4 Dr. Sindhuprava Rana, ScienƟst B, NIREH, Bhopal Member
5 Mrs. Moina Sharma, ScienƟst B, NIREH, Bhopal Member
6 Dr. Anita Shukla, TA, NIREH, Bhopal  Member
7 Dr. K. K. Soni, ScienƟst  B, NIREH, Bhopal  Member Secretary

Swacch Bharat CommiƩee

1 Dr.  Sindhuprava Rana, ScienƟst B, NIREH, Bhopal Chairperson
2 Dr. S. Devika, ScienƟst B, NIREH, Bhopal, NIREH Member
3 Mr. Yogesh Kumar, Admn Officer (JG), NIREH, Bhopal Member
4 Mr. Krishnadas V.K., Private Secretary, NIREH, Bhopal Member
5 Mr. Vivek Narware, TA (JE-Civil) Member
6 Mr. Dharmendra Dharway, Technician A, NIREH, Bhopal Member
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Maintenance CommiƩee

1 Dr. Y. D. Sabde, ScienƟst E, NIREH, Bhopal Chairperson
2 Mr. Yogesh Kumar, Admn Officer (JG), NIREH, Bhopal Member
3 Mr. D. S. Shukla, TA, NIREH,  Member
4 Mr. V. S. Rathore, TA, NIREH, Bhopal Member
5 Mr. D. Ugawe , MTS, NIREH  Member
6 Mr. Mr. Vivek Narware, TA (JE-Civil) Member Secretary

ScienƟfic CommiƩee

1 Dr. P. K. Mishra, ScienƟst E, NIREH, Bhopal Chairperson
2 Dr. Y. D. Sabde, ScienƟst  E, NIREH, Bhopal Member
3 Dr. K. C. Pandey, ScienƟst E, NIREH, Bhopal Member
4 Dr.  Sajal De, ScienƟst E, NIREH, Bhopal Member
5 Dr. Amit Kumar Tripathi, ScienƟst B, NIREH, Bhopal Member
6 Dr. S. Singh, ScienƟst C, NIREH, Bhopal Member Secretary

Official Language ImplementaƟon CommiƩee

1 Dr. R. R. Tiwari, Director, NIREH, Bhopal Chairperson
2 Dr. Anil Prakash, ScienƟst G, NIREH, Bhopal Member
3 Head, Regional Rajbhasha ImplementaƟon Office, Bhopal Ex-Officio Member
4 Mr. Yogesh Kumar, Admn Officer (JG), NIREH, Bhopal Member
5 Mr. Shoaib Khan, TA, NIREH, Bhopal Member
6 Mr. Anand Kori, Tech C, NIREH, Bhopal Member
7 Dr. R. Galgalekar, Sc B, NIREH, Bhopal Member Secretary

Medical Reimbursement CommiƩee

1 Dr. Sajal De, ScienƟst E, NIREH, Bhopal Chairperson
2 Dr. K. K. Soni, ScienƟst B, NIREH, Bhopal Member
3 Dr. R. Galgalekar, ScienƟst  B, NIREH, Bhopal Member
4 Mr. Yogesh Kumar, Admn Officer (JG), NIREH, Bhopal Member Secretary

CondemnaƟon CommiƩee
1 Prof.  R. Nigam, DepƩ of Pathology, GMC, Bhopal  Chairperson
2 Mr. Atul Jain, DD (Finance), BMHRC, Bhopal  Member
3 Mr. Dennu Abraham, AssƩ Registrar (Stores), MANIT, Bhopal Member
4 Mr. Pramod Nilange, Biomedical Engineer, BMHRC, Bhopal Member
5 Mr. Yogesh Kumar, Admn Officer (JG), NIREH, Bhopal Member
6 Dr. Amit Kumar Tripathi, ScienƟst B, NIREH, Bhopal Member Secretary
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Nodal Officers

1 Central Public InformaƟon Officer (I) Dr Anil Prakash,ScG
2 Central Public InformaƟon Officer (II) Dr  Y.D. Sabde, Sc E
3 Vigilance Officer Dr  Sajal De, Sc E
4 Liaison Officer for SC/ST Dr Sushil Singh, ScC
5 Liaison Officer for OBC Dr  R. Ahirwar, Sc B
6 Nodal Officer for e-Governance Dr Sushil Singh, ScC
7 Nodal Officer for Court Cases Dr Sushil Singh, ScC 
8 Nodal Officer for Disciplinary Proceedings Dr Anil Prakash,ScG
9 Nodal Officer for Aadhar Based AƩendanceSystem Mr Krishnadas, PS
10 Nodal Officer for Public Financial Management System MrYogeshKumarAO
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1. Dr. Saumya Swaminathan, Secretary DHR & DG, ICMR, New Delhi

2. Mrs. Sarita MiƩal, Jt Secretary, DHR, New Delhi

3. Mrs. Gauri Singh, IAS, PS Gas Relief & RehabilitaƟon Department, Govt. of MP

4. Mr. K. G. Tiwari, IAS, Commissioner-cum-Director, BGTDRD, Govt. of M. P.

5. JusƟce V. K. Agarwal, Chairperson, Supreme Court Monitoring CommiƩee, Bhopal

6. Mr. Padamvir Singh, IAS, Director General, ABVIGGPA, Bhopal

7. Dr. Pramod  K Verma, Vice Chancellor, Barkatullah University, Bhopal

8. Dr. V. K. Vijayan, Former Director, Vallabh Bhai Patel Chest InsƟtute, New Delhi

9. Prof. N. K. Mehra, New Delhi

10. Prof. J. S. Thakur, PGIMER, Chandigarh

11. Prof. I. S. Thakur, Jawahar Lal Nehru University, New Delhi

12. Dr. Aparup Das, Director, ICMR-NIRTH, Jabalpur

13. Dr. Manoj Murhekar, Director, ICMR-NIE, Chennai

14. Dr. Poonam Salotra, Director I/C, ICMR-NIP, New Delhi

15. Dr. Prabha Desikan, Director, BMHRC, Bhopal

16. Prof. Mitali Mukerji, CSIR-IGIB, New Delhi

17. Dr. Rahul BhaƩacharya, ScienƟst G, DRDE, Gwalior

18. Prof, Ramya Sunder Raman, IISER, Bhopal

19. Prof. Rajnish Joshi, AIIMS, Bhopal
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