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CSIR-IITR, a leader in toxicology research, endeavours to mitigate problems of human health 
and environment.The institute aims to accomplish its goals through the following objectives : 
• Safety evaluation of chemicals used in industry, agriculture and everyday life.
• Mode of action of toxic chemicals/pollutants.
• Remedial/preventive measures to safeguard health and environment from pollutants.
• Occupational health hazards due to exposure in chemicals industries, mines,
agricultural fields and environment.
• Simple/rapid diagnostic tests for disorders caused by industrial and environmental
chemicals
• Collect, store and disseminate information on toxic chemicals.
• Human resource development for dealing with industrial and environmental problems.
• Provide a platform to public and entrepreneurs to address queries and concerns
regarding safety/toxicity of chemicals, additives and products.
The present Toxicology Research Bulletin is a representation of our all the activities appeared
in peer reviewed and refereed scientific publications.

सीएसआईआर-आईआईट�आरक �वष�व�रनक अनुसंधरनक म�क अग्ीक ी क ै रक मरनवक ववरववाक ै रक पारावर्क ््क
समवारांक क् क नवरर्कीकैुकपारकनशीलकी क।कसंव रनकअपनककललायक्ोक ननन्ल�लैकत उक्ायक क् कसर कपाररक्रनकक
्रकधाकाकरलैरकी क-
• त ाोो, ्ृ�षकएवंकउ  न्कजीवनकम�कतपाोोकम�कलरएकजरनककवरलककरसरानयक्रकसुर�रकमालारं्नक्रनर।
• �वषरलुकरसरानो/पउाष्यक््क� ारक�वाधक्ोक नधरानरैक्रनर।
• पउाष्यकसककववरववाकएवंकपारावर्क््कसुर�रकीकैुकतपुररररम्/ नवरर्कतपरायक्रकसुझरवकउकनर।
• रसरानकत ाोोय, लरनय, ्ृ�षक�कतयकएवंकपारावर्कम�कजो�लमक क् क्रर्कीोनककवरलककलारवसर ा्कववरववाक
लैरयक््कपीुरनक्रनर।
• औ ाोाो्कएवंकपारावनर्करसरानयक क् क्रर्कतरपतन �व्ररयकीकैुकसीज/शीघकन उर न्कजरजुक्रनर।
• �वषरकैकरसरानयक््कसाुनरक्रकसंगी्, भंडरर्कएवंकपसररक्रनर।
• औ ाोाो्कएवंकपारावर्कसंसंधीकसमवारंांकसकक नपटनककीकैुकमरनवकसंसरधनक�व््सैक्रनर।
• रसरानय, ाोजाकै रकतरपरउयक््कसुर�रक/�वषरलुैरक क् कसंउभाकम�कप्नयकऔरकाुंै रांकीकैुकुुराक्रनकक क् क
्लएकजनैरकऔरकत ा्मायक्ोकमंुकतपललधक्ररनर।
वैामरनक�वषर�व�रनकअनुसंधरनकप�त्रकसंव रन क् कव �र न्कप्रशनयक्रकअवलो्नकी क
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CSIR-IITR RESEARCH HIGHLIGHTS 
सीएसआइआर-आइआइट�आर अनुसधंान उपलिबध्य क्   खु् आ्षकष 

 
Systems toxixicology and health risk assessment 
पषाल� �वष�व�ान नर रवारव् ्ो्ख   �ख्ां्न 
Differential responses of trans-resveratrol on proliferation of neural progenitor cells and 
aged rat hippocampal neurogenesis 
The plethora of literature has supported the potential benefits of Resveratrol (RV) as a life-
extending as well as an anticancer compound. However, these two functional discrepancies 
resulted at different concentration ranges. Likewise, the role of Resveratrol on adult 
neurogenesis still remains controversial and less understood despite its well documented health 
benefits. To gather insight into the biological effects of RV on neurogenesis, authors evaluated 
the possible effects of the compound on the proliferation and survival of neural progenitor cells 
(NPCs) in culture, and in the hippocampus of aged rats. Resveratrol exerted biphasic effects on 
NPCs; low concentrations (10 μM) stimulated cell proliferation mediated by increased 
phosphorylation of extracellular signal-regulated kinases (ERKs) and p38 kinases, whereas 
high concentrations (>20 μM) exhibited inhibitory effects. Administration of Resveratrol 
(20 mg/kg body weight) to adult rats significantly increased the number of newly generated 
cells in the hippocampus, with upregulation of p-CREB and SIRT1 proteins implicated in 
neuronal survival and lifespan extension respectively. Authors have successfully demonstrated 
that Resveratrol exhibits dose dependent discrepancies and at a lower concentration can have a 
positive impact on the proliferation, survival of NPCs and aged rat hippocampal neurogenesis 
implicating its potential as a candidate for restorative therapies against age related disorders. 
Kumar V, Pandey A, Jahan S, Shukla RK, Kumar D, Srivastava A, Singh S, Rajpurohit CS, 
Yadav S, Khanna VK, Pant AB. Sci Rep. 2016; 6:28142. 
  
raf=dk dksf'kdkvksa vkSj o`) pwgs fgIiksdSEil ds U;wjkstsusfll ij Vªkal&jslfoVkWy dh ÁfrfØ;k 
miyC/k lkfgR; us jslfoVªkWy dh Hkwfedk dks ,d thou dks foLrkj nsus okyk rFkk lkFk gh ,d dSalj fojks/kh ;kSfxd 
ds :i esa lefFkZr fd;k gSA gkykafd] ;g nks dk;kZRed folaxfr;k› vyx lkUnzrk ij ÁkIr gksrh gSaA blh rjg] 
o;Ld U;wjkstsusfll ij jslfoVªkWy dh Hkwfedk vHkh Hkh fooknkLin vkSj de vPNh rjg ls Áysf[kr gSa tcfd blds 
LokLF; ykHk ds ckjs es iwoZ es mYysf[kr fd;k tk pqdk gSA U;wjkstsusfll ij vkj-oh- ds tSfod ÁHkko esa var–Zf"V 
bd–k djus ds fy,] geus raf=dk dksf'kdkvksa vkSj o`) pwgksa ds fgIiksdSEil ij vkj-oh- ds laHkkfor ÁHkkoksa dk 

ewY;kadu fd;kA jslfoVªkWy ,uihlh ij ckbZQsfld ÁHkko Mkyrk gSa vkbZMhbZ ek=k esa (10 ekbZØkseksy] dksf'kdh; 
Álkj cká  ladsr fofu;fer dkbZust+ djrk gSa vkSj ih38 dkbZust+ dh o`f) dh QksLQksjkbys'ku }kjk e/;LFkrk dks 
Ásfjr djrk gSa tcfd mPp lkUnzrk 20 ekbZØkseksy fujks/kkRed ÁHkko dk Án'kZu djrk gSaA jslfoVªkWy nsus ij 20 
feyhxzke@fdxzk 'kjhj ds out ds o;Ld pwgksa ds fgIiksdSEil esa dkQh uo l`ftr dksf'kdkvksa dh la[;k esa o`f) 
gqbZ Øe'k% U;wjksuy vfLrRo vkSj thou dky ds foLrkj esa ih lhvkjbch vkSj lVZ 1 ÁksVhu dh Hkh c<+ksrjh gqbZA 
geus lQyrkiwoZd fn[kk;k gS fd jslfoVªkWy fuHkZj folaxfr;ksa vkSj ,d de [kqjkd ij ,dkxzrk esa Álkj] ,uihlh ds 
vfLrRo vkSj o`) pwgs fgIiksdSEil U;wjkstsusfll dh c<+ksrjh gksrh gS rFkk jslfoVªkWy mez ls lacaf/kr fodkjksa ds 
f[kykQ –< mipkj ds fy, ,d mEehnokj ds :i esa viuh {kerk n'kkZrk gSaA 
dqekj oh] ik.Ms; ,] tgk› ,l] 'kqDyk vkj ds] dqekj Mh] JhokLro ,] flag ,l] jktiqjksfgr lh ,l] ;kno ,l] 
[kUuk oh ds] iUr , ch] lkbafVfQd fjiksV~lZ] 6] 28142] 2016 

Photosensitized 2-amino-3-hydroxypyridine-induced mitochondrial apoptosis via 
Smac/DIABLO in human skin cells 
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The popularity of hair dyes use has been increasing regularly throughout the world as per the 
demand of hair coloring fashion trends and other cosmetic products. 2-Amino-3-
hydroxypyridine (A132) is widely used as a hair dye ingredient around the world. Authors are 
reporting first time the phototoxicity mechanism of A132 under ambient environmental UV-B 
radiation. It showed maximum absorption in UV-B region (317 nm) and forms a photoproduct 
within an hour exposure of UV-B irradiation. Photocytotoxicity of A132 in human 
keratinocytes (HaCaT) was measured by mitochondrial (MTT), lysosomal (NRU) and LDH 
assays which illustrated the significant reduction in cell viability. The role of reactive oxygen 
species (ROS) generation for A132 phototoxicity was established photo- chemically as well as 
intracellularly. Noteworthy, formation of tail DNA (comet assay), micronuclei and cyclobutane 
pyrimidine dimers (CPDs) (immunocytochemistry) formation confirmed the photogenotoxic 
potential of dye. Cell cycle study (sub-G1peak) and staining with EB/AO revealed the cell 
cycle arrest and apoptosis. Further, mitochondrial mediated apoptosis was corroborated by 
reduced MMP, release of cytochrome c and upregulation of caspase-3. Release of 
mitochondrial Smac/DIABLO in cytoplasm demonstrated the caspase dependent apoptotic cell 
death by photolabile A132 dye. In-addition increased Bax/Bcl2 ratio again proved the 
apoptosis. Thus, study suggests that A132 induces photogenotoxicity, phototoxicity and 
apoptotic cell death through the involvement of Smac/DIABLO in mitochondrial apoptosis via 
caspase dependent manner. Therefore, the long term use of A132 dye and sunlight exposure 
jointly increased the oxidative stress in skin which causes premature hair loss, damage to 
progenitor cells of hair follicles. 
Goyal S, Amar SK, Dwivedi A, Mujtaba SF, Kushwaha HN, Chopra D, Pal MK, Singh D, 
Chaturvedi RK, Ray RS. Toxicol Appl Pharmacol. 2016; 297:12-21.  
 
फोटोसकनसीटाइइ र ्/�््ाबलो क्   ाा्  सक  ानव ववता ्ो श्ाश ं  ं 2-अ ीनो-3-ह्दोरसी 
पाईरा्ीन पकरर�  ाइटो्ॉिन््ा ्�  ा्रस�ा सक ्ो श्ा  वृ् ु
सरलक रंोनकक म�कसरल रंो (रंज्) क्  तपाोोक््कलो्�पाैरकऔरकअताकस�उााकपसरधनो ््कमरंोकउ ुनारकभरकम�क
 ना्मैकरपकसककसढ़ैीकजरकरी�की ।क2-अमीनो-3-ीादोकसीकपरईररडीन (A132) लारप्करपकसककउ ुनारकभरकम�कए्क
सरलकडरईकघट्क क् करप म�कइवैकमरलक�्ारकजरैरकी ।कीमकपील�कसरर इसकक सैरकरीककी� �् पनरवकशकपारावर्काावी-सीक
�व�्र्क क् कैीैकA132 ््कप्रशक�वषरकैरक्र ैंत ी ।काीकाावी-सीक�कतक(317 एनएम) म�कअाध्ैमकअवशोष्क
�उलरारक औरक ाावीक सीक �व�्र्क क् क ए्क घं टकक क् क भीैर �वघ�टैक ीो्र नाकक घट् रपय मकक सनर।क मरनव 
�्रक�टनोसरइट  सकलकलरइन (HaCaT) म�कA132 क् कप्रशक�वषरकैर एमट�ट�, एनआराा,  औरकएलडीएुक�वाधक
 वरररक �्ारक ोारक  र, जोक सकलक लावीरााै रक म�क मीरवपा्ाक ्मीक ्ोक �उलरारक ।क A132 प्रशक �वषरकैर म� 
प ै� ारशीलकशकसीजनकपजर ैायक(आराएस) ््कत�प��कअंैः्ो्श््   एवंक ररसरा न्क क् करपकपरारकोारक
 र।कतललकलनीाकी , डीएनए � ैक (्ॉमकटक�वाध), सालमनर्भ् औरकसीकपीकडीक क् कोठनक्ोकडरईक््कप्रशीाक
जीनककककक�वषरकैरक््कसंभर�वैकपुिषटक्् ोाी।क्ो्श्र ु कअधाानक(तप-जी-1 पी्) औरकईसीक/ एकाक क् क
सर कअपोटो्ससक(्ो्श्रकमरृाु) ्रकपैरकुलर।कइस क् कअलरवर, मरइटो्ॉित्ार मधाव ैरकअपोटो्सस,  एमएमपी 
म�क ्मीक ीोनर, सरइटो ोमक औरक ्वपरसकक 3 ््क   अपक रकगाुलकशनक  वरररक पुिषटक ््क ोाी।क ्ो्श्रक दलाक म�क
मरइटो्ॉित्ालकवम्/�डारललोक क् क नरल�जकसक A132 डरईक वरररक्वपरसकक नभारक्ो्श्रकमरृाुक्रकपउशानक�्ार। 
स कस/सीसीएल-2 क् कअनुपरै म� अ ैनरकैकव ृाधक ीुईक  िजससकक �फरकसककअपोटो्ससक्ो सर�सैक्रक �उार।कइसक
प्रर, अधाानक सकक पैरक ुलैरक ी क �्क A132 ्वपरसकक क् क मरधामक सकक मरइटो्ॉित्ाल अपोटो्सस म�क
वम्/�डारललोक््कभरोीउरर�क क् कमरधामकसकक प्रशीाकजीनक�वषरकैर, प्रशीा�वषरकैर औरक्ो्श्रकमरृाुकलरैीक
ी ।कअै:, A132 रंज्ककएवकंसौर �व�्र् ाककसंाुकैकरपकसककरवुरकम� समाकसककपीलककसरलयक क् कझड़नक, सरलयक क् क
रोमक क् कपावाजक्ो्श्रांक्ोकनु्सरनकम�कव ृाधकपराीकोाी।   
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ोोालकएस, अमरकएस,  �ववकउ�ककए, मुजैसरकएसकएफ, ्ुशवरीरकएु, ुोपड़रकडी, परलकएम क् , ्सींकडी, ुैुव�उ�क
आर क् , रराकआर एसकटो्सी्ोकअपलरइडकफरमरा्ॉलॉजीक15 अप लक2016; 297: 12-21              
 
Photoprotective efficiency of PLGA-curcumin nanoparticles versus curcumin through 
the involvement of ERK/AKT pathway under ambient UV-R exposure in HaCaT cell line 
Curcumin (Cur) has been demonstrated to have wide pharmacological window including anti-
oxidant and anti-inflammatory properties. However, phototoxicity under sunlight exposure and 
poor biological availability limits its applicability. Authors have synthesized biodegradable and 
non-toxic polymer-poly (lactic-co-glycolic) acid (PLGA) encapsulated formulation of 
curcumin (PLGA-Cur-NPs) of 150 nm size range. Photochemically free curcumin generates 
ROS, lipid peroxidation and induces significant UVA and UVB mediated impaired 
mitochondrial functions leading to apoptosis/necrosis and cell injury in two different origin 
cell lines viz., mouse fibroblasts-NIH-3T3 and human keratinocytes-HaCaT as compared to 
PLGA-Cur-NPs. Molecular docking studies suggested that intact curcumin from nanoparticles, 
bind with BAX in BIM SAHB site and attenuate it to undergo apoptosis while upregulating 
anti-apoptotic genes like BCL2. Real time studies and western blot analysis with specific 
phosphorylation inhibitor of ERK1 and AKT1/2/3 confirm the involvement of ERK/AKT 
signaling molecules to trigger the survival cascade in case of PLGA-Cur-NPs. Our finding 
demonstrates that low level sustained release of curcumin from PLGA-Cur-NPs could be a 
promising way to protect the adverse biological interactions of photo-degradation products of 
curcumin upon the exposure of UVA and UVB. Hence, the applicability of PLGA-Cur-NPs 
could be suggested as prolonged radical scavenging ingredient in curcumin containing 
products. 
Chopra D, Ray L, Dwivedi A, Tiwari SK, Singh J, Singh KP, Kushwaha HN, Jahan S, Pandey 
A, Gupta SK, Chaturvedi RK, Pant AB, Ray RS, Gupta KC. Biomaterials. 2016; 84:25-41.  
 
्र्ु  न बना  पीएल्ीए-्र्ु  न ननैो्षय क्  प्ाशी्रय् दय�ा ्ा, ईआर क् /ए क् ट� ्� 
भागीदार� क्   ाा्  सक ्�वी–आर  ं हक क् ट सकल लाइन सक आ्लन     
्र्ु्मन एंट�-शकसीड�टकऔरकएं�ट-इत्लरमकशनकस�ीैकलारप्कऔषधीाकोु्ंकपउशानक्रैरकी क।कीरलरं�्, धापक क् क
ैीैकप्रशीा�वषरकैर औरकलररसकज �व्कतपललधैरक क् क्रर्कइस््कतपाोाोैरकसी्मैकी क।कीमनककज वीावीघटन 
औरको रक�वष लकक150 एनएमकआ्ररक क् कसीुल्कपरल�क(ल िकट्-सी-गला्य्ल्) ए्सडक(पीएलजीए) ्र्ु्मन ्ोक
सं्लक�षैक�्ारक।कप्रशीारसरान मुकैक्र्ु्मन पीएलजीए-्र्ु्मन-न नो््क््कैुलनरकम�कआराएस, ्ल�पडक
परशकसीडकसन तरपतनक्रैरकी कऔरकाावीएकऔरकाावीसीक क् कैीैकलररसकमरइटो्ॉित्ाल ्रााक क् कमधाव ैरकसकक
सकलकुोटकऔरकसकलकमृै ुक्रैरकी क इनकउोकमीरवपा्ाकअलोकमालक्ो्श्रकलरइनकमरतसक �फबोललरवट-एनआईएुक
3ट�3 औरक मरनवक क् रटकनयसरईटस- ीक क् ट. आिणव्क डॉ�्ंोक अधाानक ्रक सुझरवक ी क �्क न नो््यक सकक सर्रररक
्र्ु्मन, सीआईएम-एसएएुसीकसरइटकम�कसीएएकसक क्  सर कसरजधकीोैरकी कऔरक्मकएपोपटो्सस ्रनकक क् क ्लएक
एपोपटो�ट् �वरोधीकजीनक्ोकसीसीएल-2 ्ोकसढर उकैरकी ।आरट�-पीसीआर औरकवकवटना ललोटकअधाानकनककईआर क् -
1औरकए क् ट�-1/2/3 क् क �व्शषक्फोवफोररइलकशनकअवरोधक क् कसर कईआर क् /ए क् ट� सं क् ैनकअ्ुांक््कभरोीउरर�क््क
पुिषटकीुईकजोक््कपीएलजीएक्र्ु्मन- एनपीएसक क् कउरवररकसकलकजीवनक्ोकसढ़नककम�कसीाोोीकी ।कीमरररक नष्षाक
ाीकउशराैरकी क �्कपीएलजीए-्र्ु्मन-एनपीएसक क् कउरवररक  नननकवैरकसकक  नरंैरक्र्ु्मन ््क  न्लनरकए्क
आशरजन्कैर�्रकीोकस्ैरकी क्र्ु्मन क् काावीएकऔरकाावीसीक क् कैीैकत�पनकप्रशकतरपरउक्रकज �व्क््यक
सककप ै ा् लक� ारकसकक।कइस्लए, पीएलजीए- ्र्ु्मन-एनपीएसक््कपाोजाैरक क् करपकम�क्र्ु्मन ाुकैकतरपरउयक
म�कलंसककसमाकै्कसफरईकघट्क क् करपकम�क पाोोक्रनक ्रकसुझरवक�उारकजरकस्ैरकी । 
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ुोपड़रक डी,  रकक एल,  �ववकउ�कए,  ैवरर�कएस, ्सींकएस; ्सींक क् पी, जीरनकएस, परडंकक ए, ोुपैरकएसक , ुैुव�उ�क
आर क् , पंैकएसी, रराकआरकएस, ोुपैरक क् .सी. सराोम �टनरालस,  2016, 84: 25-41 
 
Ambient UV-B exposure reduces the binding of ofloxacin with bacterial DNA gyrase and 
induces DNA damage mediated apoptosis 
Ofloxacin (OFLX) is a broad spectrum antibiotic, which generates photo-products under 
sunlight exposure. Previous studies have failed to explain the attenuated anti-bacterial activity 
of OFLX. The study was extended to explore the unknown molecular mechanism of 
photogenotoxicity on human skin cell line (HaCaT) under environmental UV-B irradiation. 
Photochemically OFLX generates ROS and caused 2'-dGuO photodegradation. Authors have 
addressed the binding affinity of OFLX and its photo-products against DNA gyrase. 
Significant free radical generation such as (1)O2, O2

(•-) and (•)

Singh J, Dwivedi A, Mujtaba SF, Singh KP, Pal MK, Chopra D, Goyal S, Srivastav AK, 
Dubey D, Gupta SK, Haldar C, Ray RS. Int J Biochem Cell Biol. 2016; 73:111-26.  

OH reduces antioxidants and 
demonstrated the ROS mediated OFLX phototoxicity. However, the formation of micronuclei 
and CPDs showed photogenotoxic potential of OFLX. OFLX induced cell cycle arrest in sub-
G1 peak. OFLX triggers apoptosis via permeabilization of mitochondrial membrane with the 
downregulation of anti-apoptotic Bcl-2 and caspase-3 whereas, upregulation of pro-apoptotic 
Bax and Cyto-C proteins. This study illustrated that binding affinity of OFLX photo-products 
with DNA gyrase was mainly responsible for the attenuated antimicrobial activity. It was 
proved through molecular docking study. Thus, study suggests that sunlight exposure should 
avoid by drug users especially during peak hours for their safety from photosensitivity. 
Clinicians may guide patients regarding the safer use of photosensitive drugs during treatment. 

 
पररवकश ्�वी बी ्ीवाषु क्  ्ीएनए ग्रस सास शफ़लॉरसा सन क्  बधंन ्ो ्  ्र�ा है नर ्ीएनए ्� य�� 

्�  ा्रस�ा सक एपोपटो सस ्र�ा है  
ा्लॉकसर्सन ( ाएफ़एलएकस ) ए् लारप् रपक सकक तपाोोक ीोनकक वरलरक एंट�सराो�ट् ी , जो सााा क्  प्रश ््क
तपिव  ै मक प्रशकतरपरउ तरपतन ्रैर ी । �पछलक अधाानय नक ाएफ़एलएकस ्् स कट�नराल �वरोधी ्म ो ै�वाध 

क् कपीछकक्रर्क्ोकसमझरनककमककनर्रमकरीक । ीमररर अधाान मरनव रवुर ्ो्श्र लरइन ( HaCaT ) पर पारावर् ाावी 
सी �व�्र् क्  ैीै  प्रशीाकिजनक�वषक्ैरक क्  अ�रै आ्�व् प� ार ्र पैर लोरनक क्  ्लए सढ़र �उार ोार  र । 
ाएफ़एलएकस ््क प्रशरसरानीाक � ारक क् क वजीक सकक आराएस तरपतन ्रैर ी  िजसनकक 2'- dGuO प्रशीाक
�वघटनक�्ार । ीमनक ाएफ़एलएकस और डीएनएकगारसकक क्  सर  अपनी प्रश तरपरउय क्  संधन �मैर ्ो ्रकअधाान 
�्ार। प्रशकसव�उकनशील ाएफ़एलएकस मीरवपा्ा मुकै र �ड्ल तरपतन �्ार ज सक �् 1O2, O2•− और •OH िजसनकक
एंट�शकसीड�ट क् कवैरक्ोक्म ्र �उारकऔर आराएस मधाव ैर सक ाएफ़एलएकस प्रशक�वषक्ैरक्ोकउशराार। 

ीरलरं�्, अ ैकसालम �् �द्र और CPDs क्  ोठन सककाएफ़एलएकसकप्रशीाकिजनक�वषक्ैर ्् �मैर सर�सैकीुईक। 

ाएफ़एलएकस नकक  तप -G1 अवव रकम� सकल ु  ्ोकसराधैक�्ार। मरइटो्ॉित्ारक�झलल� ्् भकउनकझमैरकसड़रक क्  
ाएफ़एलएकस  नकक मस धक्ो्श्रकमरृाुक्ोकपकनरै �्ारकसर की�कसर क मस धक्ो्श्रकमरृाुक�वरोधी सीसीएल -

2 और ्वपरसक -3 क्  घटककीुएकवैर और   मस धक्ो्श्रकमरृाुक क् कसम ा्  सीएएकस और सरटो -सी पोट�न क् कसड़ककीुएक
वैरक्ोकभीकआ््लैक�्ारक।ीमररक अधाान सक ाी सरफ ी  �् डीएनएकगारसकक क्  सर  प्रशकतरपरउ �् सधंन झमैर 
मुखा रप सक ाएफ़एलएकसक क्  ्मज़ोर रोोर्ुरोधी ो ै�वाध क्  ्लए िजनमकउरर  र जोक्् आ्�व् डॉ�्ंो अधाान 

क्  मरधाम सक सर�सै �्ारकोार । इस प्रर, अधाान सक पैर ुलैर ी  ाु�्रस् इलरज क्  उौररन उवरां क्  सुर��ै 

तपाोो क्  संसंध म� रोाोाय मरोाउशान ्र स्ैक ी� । 
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्सीं जक;  �ववकउ� ए; मुजैसर एस एफ ; ्सीं क् पी ; परल एम क्  ; ुोपड़र डी ; ोोाल एस; शीवरवैव ए क्  ; उसुक डी ; ोुपैर एस; 

ीलउर सी ; आरएस ररा. इंटर. सराो क् म. सकलसराो. 2016 ; 73: 111-26                   
Photosensitized rose Bengal-induced phototoxicity on human melanoma cell line under 
natural sunlight exposure 
Rose Bengal (RB) is an anionic water-soluble xanthene dye, which used for many years to 
assess eye cornea and conjunctiva damage. RB showed strong absorption maxima (λmax) 
under visible light followed by UV-B and UV-A. RB under sunlight exposure showed a time-
dependent photodegradation. Results show that photosensitized RB generates (1)O2 via Type-II 
photodynamic pathway and induced DNA damage under sunlight/UV-R exposure. 2'dGuO 
degradation, micronuclei formation, and single- and double-strand breakage were the outcome 
of photogenotoxicity caused by RB. Quenching studies with NaN3 advocate the involvement 
of (1)O2 in RB photogenotoxicity. RB induced linoleic acid photoperoxidation, which was 
parallel to (1)O2-mediated DNA damage. Oxidative stress in A375 cell line (human melanoma 
cell line) was detected through DCF-DA assay. Photosensitized RB decreased maximum 
cellular viability under sunlight followed by UV-B and UV-A exposures. Apoptosis was 
detected as a pattern of cell death through the increased of caspase-3 activity, decreased 
mitochondrial membrane potential, and PS translocation through inner to outer plasma 
membrane. Increased cytosolic levels of Bax also advocate the apoptotic cell death. Authors 
propose a p53-mediated apoptosis via increased expression of Bax gene and protein. Thus, the 
exact mechanism behind RB phototoxicity was the involvement of (1)O2

Srivastav AK, Mujtaba SF, Dwivedi A, Amar SK, Goyal S, Verma A, Kushwaha HN, 
Chaturvedi RK, Ray RS. J Photochem Photobiol B; 156:87-99.  

, which induced 
oxidative stress-mediated DNA and membrane damage, finally apoptotic cell death under 
natural sunlight exposure. The study suggests that after the use of RB, sunlight exposure may 
avoid to prevent from its harmful effects. 

 
प्ाशी्सवंक�द�  पा्ृ��् ध�प क्  �ह�  ानव  कलकनो ा सकल लाइन पर रोइ बंगोल पकरर� प्ाशी्�वषार�ा  
रोज़कस�ोोलक (आरसी) परनी म� घुलनशील लीित न रंज्की , जो ्ई वष� सक आंल मकक ्ॉ नाार और ्ंजरिकैवर सकक ीुएक
नु्सरन क् कआ्लन ्रनक क्  ्लए इवैकमरल ीोकरीर ी  । RB अपनरकअवशोष् द्ा प्रश ाावी- सी और ाावी- ए मक उशराैर 
ी । सौर�्र्क क्  तपिव  ै मक आरसी समा पर  नभार प्रशीाक�वघटन  उशराैर ी ।कीमररक पनर्रम सक ाी सर�सै ीोैर ी  
�् प्रशकसव�उकनशीलकआरसी  सारज ्् रोशनी / ाावी -आर क्  तपिव  ै मककफोटो ां्म् मरोा-II क्  जनराक ्सोंलकट 

शिकसजन तरपतन ्रैर ी  जोकडीएनए � ै क् क ्लएकत�रउराी ीोैर ी । आरसी क्  प्रशीाकजीनक �वषरकैैर  ्र 
पनरुा 2'dGuO �वघटन , सालमनर्भ् ्र ोठन, और ए्ल और डसल ्ैरर डीएनए टुटनक कसकक ीुआ । NaN3 सर  

अधाान आरसी क् क प्रशीाक जीनक �वषरकैैर म� 1O2 ्् भरोीउरर� ्ो सर�सै ्रैर ी  । 1O2 ्् मधाव ैर सक 
्लनोलक न् ए्सड per परशकसीडकशनक औरक डीएनए � ै ्ोक ए्क सर क उकलरक ोार। डीसीएफ डीए अधाानक सकक
A375(मरनव मकलकनोमर सकल लरइन)  सकल लरइन म� शकसीडक�टव ्ोकआ्ल�ैक�्ारकोार ।कप्रशकसव�उकनशीलकआरसी  
अाध्ैम सकलुलर लावीरााै र म� ्मी सौरक�्र्क�फर ाावी- सी और ाावी-एक््कतपिव  ै मक उकलरकोार।  ्ो्श्र 
मरृाु क् कप ध ै ््कपीुरन ्वपरसक 3 क्  सड़ीकीुईको ै�वाध ्् क् कआ्लनकसक, मरइटो्ॉित्ाल �झलल� भक ाैर म� 
्मी और पी एस ्र भीैर� पलरजमर �झलल� सक सरीर� �झलल� पक आकजरनक कसकक््कोाी। Bax ्र सढ़रक ीुआ वैर भी 
सरइटोसो्ल् ्् पुिषटक्रैरकी । ीमनक अपनककइसकअधाान मकक  P53 ्् मधाव ैर सक  मस धक्ो्श्र मरृाु ्रक
पवैरवक �उारक िजस््क पुिषट Bax जीन और पोट�न ्् सड़ीक ीुईक ो ै�वाधक सकक सर�सैक �्ार।क इस प्रर, आरसी क्  
प्रशीाकजीनक�वषरकैैर सट�् प� ार पीछक  1O2 ्् भरोीउरर� सर�सै ीुई, जो पर्ृ ै् सौरक�्र्क क्  तपिव  ै मक 
शकसीडक�टव ैनरव क्  मधाव ैर सक डीएनए और �झलल� � ै तरपतन �्ार , अंै म�   मस ध ्ो्श्र मरृाु क् क्लएक
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पकनरैक�्ार। अधाान सक ाीपैर ुलैर ी  �् आरसी क्  तपाोो क्  सरउ, ीर न्रर् पभरव ्ो रो्नक क्  ्लए सक धाप सक 
सुनर ुर�ीाक। 

शीवरवैव ए क् ; मुजैसर एस एफ;  �ववकउ� नक ए्; अमर एस; ोोाल एस; वमरा ए; ्ुशवरीर एुक एन; ुैुव�उ� आर क् ; 
आरएस ररा फोटो क् म  .फ़ोटो सराोक 2016 ; 156 :87-99.  
 
Cypermethrin stimulates GSK3β-dependent Aβ and p-tau proteins and cognitive loss in 
young rats: reduced HB-EGF signaling and downstream neuroinflammation as critical 
regulators 
Pesticide exposure is recognized as a risk factor for Alzheimer's disease (AD). Authors 
investigated early signs of AD-like pathology upon exposure to a pyrethroid pesticide, 
cypermethrin, reported to impair neurodevelopment. Authors treated weanling rats with 
cypermethrin (10 and 25 mg/kg) and detected dose-dependent increase in the key proteins of 
AD, amyloid beta (Aβ), and phospho-tau, in frontal cortex and hippocampus as early as 
postnatal day 45. Upregulation of Aβ pathway involved an increase in amyloid precursor 
protein (APP) and its pro-amyloidogenic processing through beta-secretase (BACE) and 
gamma-secretase. Tau pathway entailed elevation in tau and glycogen-synthase kinase-3-beta 
(GSK3β)-dependent, phospho-tau. GSK3β emerged as a molecular link between the two 
pathways, evident from reduction in phospho-tau as well as BACE upon treating GSK3β 
inhibitor, lithium chloride. Exploring the mechanism revealed an attenuated heparin-binding 
epidermal growth factor (HB-EGF) signaling and downstream astrogliosis-mediated 
neuroinflammation to be responsible for inducing Aβ and phospho-tau. Cypermethrin caused a 
proximal reduction in HB-EGF, which promoted astrocytic nuclear factor kappa B signaling 
and astroglial activation close to Aβ and phospho-tau. Glial activation stimulated generation of 
interleukin-1 (IL-1), which upregulated GSK3β, and APP and tau as well, resulting in co-
localization of Aβ and phospho-tau with IL-1 receptor. Intracerebral insertion of exogenous 
HB-EGF restored its own signaling and suppressed neuroinflammation and thereby Aβ and 
phospho-tau in cypermethrin-exposed rats, proving a central role of reduced HB-EGF 
signaling in cypermethrin-mediated neurodegeneration. Furthermore, cypermethrin stimulated 
cognitive impairments, which could be prevented by exogenous HB-EGF. Data demonstrate 
that cypermethrin induces premature upregulation of GSK3β-dependent Aβ and tau pathways, 
where HB-EGF signaling and neuroinflammation serve as essential regulators. 
Maurya SK, Mishra J, Abbas S, Bandyopadhyay S. Mol Neurobiol. 2016; 53(2):968-82. 
 
्वुा त�हय  ं साइपर ��थन ्ी एस क् -3�बटा पर आधारर� ए ाइलाइ्बीटा () नर पी-�ाउ पोट�न ्ो 
पकरर� नर स�ंान� ् हा�न ्र�ा हैह:- घाटक हुए एत बी-ई्ी एफसं् क �न नर इससक न्�रोइनफ़ल कशन 
्ा गभंीर �न्तंष 
््टकनरश्क्रकतपाोोकअलजरइमर रोोक क् क्लएकए्कजो�लमक्रर्कमरनरकोारकी ।ीमनककसरइपरम�ाथन,जोकैं�त्रक
�व्रसक्ोकसराधैक्रैरकी , ््कवजरीकसककअलजरइमर क् कैरीक््कपररिनभ्कल�्यक््कजरंुक््। ीमनकक उाधक
छोड़ैकक ीुएक ाुीयक ्ोक सरइपरम�ाथनक �पलरारक (10 ्मल�गर/�्लोगर) औरक ीमनकक 45 �उनक क् क ाुीयक म�क मरतरक परक
आधरनरैकअलजरइमरक क् कमुखाकपोट�नकएमरइलरइडसीटर औरकपी-ैरत ्ोकफतटलक्ट�कसकऔरक�ीपपो  ् नपसकम�कसढ़रक
ीुआकपरार।कएमरइलरइडसीटरकप� ारकप क््कसढ़ो�र�कएमरइलरइड पृ् सारकपोट�न, पो- एमरइलरइडनजक न् पोसकिवसोंक

थुकसीटरकसक क टकज़कऔरकोरमर सक क टकज़क््कवजीकसककस नककसककीोैरकी । ैरतकप� ारकप , ैरतकपोट�नकऔरकजीएस क् -3 
सीटरकपरकआधरनरैकपी-ैरतक क् कवजीकसककीोैरकी ।कजीएस क् -3 उोनयकप यक्ोकजोड़नक वरलकक क् करपकम�कतभरक्रकआैरक
ी  जोक�् पी-ैरतकऔरकसकसक क् कघटनककसककवपषटकीोैरकी ।कजसकीमकजीएस क् -सीटरक्रक�वरो ीक्ला ामककलोररइडकउकैकक
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ी कइस््क� ार�वाधकैलरशनककसककपैरकुलरक�्क निष ाकएुसी-ईजीएएफकऔरकइस क् कनीुककएव्ोगलरइाो्ससक वरररक
ताारोइंफलमकशन, ए-सीटरकऔरकपी-ैरतक�्कसढ़ो�र�क क् क्लएकिजनमकउररकी ।कसरइपरम�ाथनकसमीपव कएुसी-ईजीएएफ 
्ोकघटरैरकी कजोकएनएफ्पपरसीकसं क् ैन औरकएव्ोसरइटक्ोकस� ाक्रैरकी ।किगलालक्ो्श्रायक�्कस� ाैरक
इंटरलाा�्नक�्कतरप��क्ोकपकनरैक्रैरकी कजोकजीएस क् -3 सीटरक क् कसर कसर कएपीपीकऔरकपी-ैरतक्ोकसढरैरकी ।क
जसक सरइपरम�ाथनक �उाकक ीुएक ाुीयक ्ोक इं्रसकनरबल अंै व�शक सकक सरीर�क एुसी-ईजीएएफक �उारक जरैरक ी क ैोक वोक लुउकक
एुसी-ईजीएएफक््क्मीक्ोकसीरलक्रकउकैरकी कऔरकताारोइत्लमकशन ्ोकघरटरकउकैरकी कऔरकइस क् कसर कए-सीटरक
औरकपी-ैरतक्ोकभीकघरटरकउकैरकी कजोकसरइपरम�ाथनक वरररकताारो�डजकनकरकशनकम�कघटककीुएकएुसी-ईजीएएफकसं क् ैनक््क
मुखाकभा्म्रकसैरैरकी ।कइस क् कअलरवरकसरइपरम�ाथन सं�रनैम् � ैकतरपतनक्रैरकी कजोक््कसरीर�क  एुसी-
ईजीएएफ उकनककसककर्कजरैरकी ।  

मौारा एसक क् , ्मशरकजक, संउोपरधाराकएस।कमौल�काालरकताारोसराोलोजी; डीाआइ 10.1007/एस12035-014-

9061-6,2015 

Food, drug and chemical toxicology 
खाद्, नष�ध एवं रसा्न �वष�व�ान 
Food is of paramount importance as it is required in sufficient quantity to provide a healthy life. 
There is increasing concern about food safety and food contamination either through 
environmental pollution or adulteration round the globe. To ensure an adequate food supply 
during non-agriculturally productive periods, it has become necessary to find methods to preserve 
and process the food. With the fast growth of food processing industries, the trend towards the use 
of various food additives added for technological purposes has also increased. New chemical 
entities are being exploited as additives in food. The adulteration of food due to deliberate mixing 
of inferior grade agents for disguising and to earn undue profits is also a serious problem. 
Furthermore, un-intentional contaminants may creep up during field production or processing and 
storage. Recombinant DNA technology for the production of GM food needs be exploited for 
adequate food supply and simultaneously, the safety of GM food/crop has to be established before 
commercialization. Based on our traditional knowledge, the beneficial effects of herbs remain a 
promising area for the encountering several toxic manifestations. Thus, toxicity/safety data for 
these chemical moieties along with GM food and traditionally used herbs need to be generated. 
The issues addressed by the group are (i) development and/or establishment of methodologies to 
quantify the potential toxic agent in different matrices; (ii) identification of phytochemicals/herbal 
preparations, which can mitigate the toxicity of above chemical moieties; (iii) to understand the 
mechanism of toxicity of new chemical entities; (iv) detection of GM food/crop and their 
safety/allergenic assessment and (v) establishment of guidelines for food and chemical safety for 
regulatory agencies. 
भोजनक्र मीरवकसव�पनरकी ककाय�्काीकववव कजीवनक ीकैुक पारा पै कमरतरकम�कआव्ा्की ।कपारकक�व्वकम�कपारावर्क
पउाष्कारक्मलरवटक क् क्रर्कलर ाकसुर�रकऔरकलर ाकसउंाष्क क् कसररककम�काुंै रकसढ़ैीकजरकरी�की ।को र-्ृ�षकतरपरउ्क
अवाधायक क् कउौररनकपारापैकलर ाकआपा ैाकसु नि्ुैक्रनकक क् क्लए, भोजनक्ोकसंर��ैकऔरकसंसराधैक्रनकक क् कैर�्यक
््कलोजकआव्ा्कीोकोईकी ।कलर ाकपसंव्र्कत ाोोयक््कैकजीकसककव ृाधक क् कसर , ै्नी््क्रर्यकसककलर ा 
पउर �कम�क�व्भतनकए�ड�टवक क् कतपाोोक््कपव�ृ�कम�कभीकव ृाधकीुईकी ।कभोजनकम�कए�ड�टलसक क् करपकनए ्रर्यकपरकभीक
�वुररक�्ारकजरकरीरकी ।क्मीकछुपरनककअ वरकअनुाुैकलरभकअिजाै क्रनककीकैुकलर ाकपउर �कम�क नननकवैरक क् कएज�टयक
्रकजरनसाझ्रक्मश्कभीकए्कोंभीरकसमवारकी ।कइस क् कअलरवर लर ाकसरमगीकम�क्मलरवटको र-जरनसाझ्रकतरपरउनक
ारकपसंव्र्कऔरकभंडरर्क क् कउौररनकीोकस्ैीकी ।कलर ाकआव्ा्ैरांक ््कआपा ैाक क् क्लएकपुनःकसंाोज्कडीएनएक
पौ ाोाो््क्रकपाोोकजीएमकलर ाकपउर �क क् कतरपरउनक क् क्लएक पाोोक�्ारकजराकोरकऔरकसर की� लावसराी्र्कसकक
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पीलककजीएमकलर ाक/ फसलक््कसुर�रकसु नि्ुैक््कजरनीकुर�ीए।कीमररककपररंपनर्क�रनक क् कआधररकपर, जड़ी-सा�टायक
क् कफराउकमंउकपभरवक्रकअधाानक्ईक�वष ल�कलाराधायक क् कतपुररक क् क ्लएकए्कआशरजन्क�कतकरीकोर।कइसकप्रर, 

जीएमकलर ा, इनकरसरानयकऔरकपरंपररोैकरपकसककपाुकैकजड़ीकसा�टायक््क�वषरकैैरक/ सुर�रकडकटरक ीकैुकअधाानक््क
आव्ा्ैरकी ।कवैामरनकम�कइसकसमाीक वरररकसंसोाधैकमु उयकपरक्रााक�्ारकजरकरीरकी क (i) अलो-अलोकम �्कसकम�क
संभर�वैक�वषरकैकएज�टक्ोकमरपनकक क् क्लएकैर�्यक्रक�व्रस/ व रपनर; (ii) तपरोकैकरसरानयक््क�वषरकैैरक्ोक्मक
्रनकक वरलककफरइटो क् ्म्लसक / ीसालकसरमगी ््कपीुरन (iii) नएकरसरानयक््क �वषरकैैरक क् क ैंतक्ोकसमझनरक (iv) 
जीएमकलर ाक/ फसलक्रकपैरकलोरनर औरकतन््कसुर�रक/ एलज� न्कमालारं्नकऔरक(v)  नारम्कएज�्सायक क् क्लएक
लर ाकऔरक रसरा न्कसुर�रक क् क्लएक�उशरक नउ�शयक््कव रपनर।क 
 
Autoantibodies against TYMS and PDLIM1 proteins detected as circulatory signatures 
in Indian breast cancer patients 
Breast cancer (BC) is the most common invasive cancer in women worldwide. Autoantibodies 
(AAbs) to tumor-associated antigens (TAAs) have a great potential for the development of 
diagnostic biomarkers in cancer. This study was performed to identify AAbs and cognate 
TAAs that may improve detection of this deadly disease. Serological proteome analysis of 
plasma samples of BC patients (N = 30) and healthy controls (N = 30) was performed to 
identify TAAs. Expressions of selected TAAs were also determined in breast tumor tissues (N 
= 10) by immunohistochemistry. An independent validation cohort (N = 124) was tested to 
determine diagnostic accuracy of selected AAbs titer by ELISA. Thymidylate synthase 
(TYMS) and C-terminal LIM domain protein 1 (PDLIM1) were found to react more 
specifically with plasma samples of BC patients. Both TAAs were also found to be 
significantly over expressed (p < 0.001) in breast tumor tissues compared to adjacent normal 
tissues. TYMS AAbs response was positively correlated (r = 0.778, p < 0.008) with TYMS 
overexpression in BC tissues. TYMS and PDLIM1 AAbs titers discriminated BC from controls 
with a sensitivity/specificity of 57.81%/95% and 73.44%/58.33%, respectively. 
High titers of both TYMS and PDLIM1 AAbs were significantly more prevalent in BC cases 
than controls. Data recommends further investigations for evaluating their potential for BC 
detection. 
Gupta P, Suman S, Mishra M, Mishra S, Srivastava N, Kumar V, Singh PK, Shukla Y. 
Proteomics Clin Appl. 2016; 10(5):564-73.  
 
Hkkjrh; Lru dSalj ds jksfx;ksa esa jDr lapkj gLrk{kj ds :i esa Vh-okbZ-,e-,l- vkSj ih-Mh- 
fye 1 çksVhu ds f[kykQ vkWVks ,aVhckWMh dh igpku 
Lru dSalj nqfu;kHkj esa efgykvksa esa gksus okyk lcls vke vkØked dSalj gSA vkWVks ,aVhckWMh ls tqM+s ,aVhtu 

AABs dSalj esa uSnkfud ck;ksekdZj ds fodkl dh {kerk j[krs gSaA bl v/;;u dk mn~ns'; vkWVks,aVhckWMh ,oa 
mlls lEcfU/kr Vh-,-,l-,l- dh igpku djuk Fkk tks bl ?kkrd chekjh dh igpku djus esa enn dj ldrk gSA 

Lru dSalj ds jksfx;ksa ds IykT+ek ds uewus la[;k 30 ,oa LoLFk fu;a=.k ds fy, daVksy ds uewus la[;k 30 dk ç;ksx 

TAAS dh igpku djus ds fy, fd;k x;kA pqus x;s TAAS ds Hkko Hkh Lru dSalj V~;wej  la[;k 10 dks 

bE;wuksfgLVks dSfeLVh }kjk fu/kkZfjr fd;k x;kA ,d Lora= lR;kiu dks gVZ 124ºdks ,ykbt+k }kjk p;fur AABs 
vuqekaid funku lVhdrk fu/kkZfjr djus ds fy, ijh{k.k fd;k x;kA FkkW;feMk;ysV flaFkst] Vh-okbZ-,e- ,l- vkSj lh 
VfeZuy fye Mksesu çksVhu 1 dks Lru dSalj ds IykT+ek uewuksa ds lkFk vf/kd fo'ks"k :i ls çfrfØ;k djus ds fy, 

ik;k x;kA nksuks TAAS Hkh Lru V~;wej ds Årdksesa vkl= P-<0-001ºlkekU; Årdk sdh rqyuk esa vf/kd gSa rFkk 
Vh-okbZ-,e-,l- çfrfØ;k esa ldkjkRed lglac) rFkk Lru dSalj ds Årdksesa Vh-okbZ-,e-,l- vksoj ,Dlçsl FkkA Vh-

okbZ-,e-,l- vkSj ih-Mh- fye 1 vkVks,aVhckWMh dk Lru dSalj esa 57.81%, 195% vkSj 73.44%/58.33% dk daVksy 
dh rqyuk esa foHksn çkIr gqvkA nksuks Vh-okbZ-,e- ,l= vkSj ih-Mh- fye 1 ds mPp vuqekaikd daVksy dh rqyuk esa 
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vf/kd FksA gekjs vkadM+s Lru dSalj dk irk yxkus ,oa mldh {kerk dk ewY;kadu djus ,oa bldh tk›p djus esa 
egRoiw.kZ Hkwfedk fuHkk;sxkA 
xqIrk ih] lqeu ,l] feJk ,e feJk ,l] JhokLro ,u] dqekj oh] flag ih ds] 'kqDyk okbZ] izfr;ksfeDl Dyhfudy 
,Iyhds'ku 10] 564&73] 2016 

 
Photosensitized 2-amino-3-hydroxypyridine-induced mitochondrial apoptosis via 
Smac/DIABLO in human skin cells 
The popularity of hair dyes use has been increasing regularly throughout the world as per the 
demand of hair coloring fashion trends and other cosmetic products. 2-Amino-3-
hydroxypyridine (A132) is widely used as a hair dye ingredient around the world. Authors are 
reporting first time the phototoxicity mechanism of A132 under ambient environmental UV-B 
radiation. It showed maximum absorption in UV-B region (317 nm) and forms a photoproduct 
within an hour exposure of UV-B irradiation. Photocytotoxicity of A132 in human 
keratinocytes (HaCaT) was measured by mitochondrial (MTT), lysosomal (NRU) and LDH 
assays which illustrated the significant reduction in cell viability. The role of reactive oxygen 
species (ROS) generation for A132 phototoxicity was established photo- chemically as well as 
intracellularly. Noteworthy, formation of tail DNA (comet assay), micronuclei and cyclobutane 
pyrimidine dimers (CPDs) (immunocytochemistry) formation confirmed the photogenotoxic 
potential of dye. Cell cycle study (sub-G1peak) and staining with EB/AO revealed the cell 
cycle arrest and apoptosis. Further, mitochondrial mediated apoptosis was corroborated by 
reduced MMP, release of cytochrome c and upregulation of caspase-3. Release of 
mitochondrial Smac/DIABLO in cytoplasm demonstrated the caspase dependent apoptotic cell 
death by photolabile A132 dye. In-addition increased Bax/Bcl2 ratio again proved the 
apoptosis. Thus, study suggests that A132 induces photogenotoxicity, phototoxicity and 
apoptotic cell death through the involvement of Smac/DIABLO in mitochondrial apoptosis via 
caspase dependent manner. Therefore, the long term use of A132 dye and sunlight exposure 
jointly increased the oxidative stress in skin which causes premature hair loss, damage to 
progenitor cells of hair follicles. 
Goyal S, Amar SK, Dwivedi A, Mujtaba SF, Kushwaha HN, Chopra D, Pal MK, Singh D, 
Chaturvedi RK, Ray RS. Toxicol Appl Pharmacol. 2016; 297:12-21.  
 
फोटोसकनसीटाइइ र ्/�््ाबलो क्   ाा्  सक  ानव ववता ्ो श्ाश ं  ं 2-अ ीनो-3-ह्दोरसी 
पाईरा्ीन पकरर�  ाइटो्ॉिन््ा ्�  ा्रस�ा सक ्ो श्ा  वृ् ु
सरलक रंोनकक म�कसरल रंो (रंज्) क्  तपाोोक््कलो्�पाैरकऔरकअताकस�उााकपसरधनो ््कमरंोकउ ुनारकभरकम�क
 ना्मैकरपकसककसढ़ैीकजरकरी�की ।क2-अमीनो-3-ीादोकसीकपरईररडीन (A132) लारप्करपकसककउ ुनारकभरकम�कए्क
सरलकडरईकघट्क क् करपकम�कइवैकमरलक�्ारकजरैरकी ।कीमकपील�कसरर इसकक सैरकरीककी� �् पनरवकशकपारावर्काावी-सीक
�व�्र्क क् कैीैकA132 ््कप्रशक�वषरकैरक्र ैंत ी ।काीकाावी-सीक�कतक(317 एनएम) म�कअाध्ैमकअवशोष्क
�उलरारक औरक ाावीक सीक �व�्र्क क् क ए्क घं टकक क् क भीैर �वघ�टैक ीो्र नाकक घट् रपय मकक सनर।क मरनव 
�्रक�टनोसरइट  सकलकलरइन (HaCaT) म�कA132 क् कप्रशक�वषरकैर एमट�ट�, एनआराा,  औरकएलडीएुक�वाध 
 वरररक �्ारक ोारक  र, जोक सकलक लावीरााै रक म�क मीरवपा्ाक ्मीक ्ोक �उलरारक ।क A132 प्रशक �वषरकैर म� 
प ै� ारशीलकशकसीजनकपजर ैायक(आराएस) ््कत�प��कअंैः्ो्श््   एवंक ररसरा न्क क् करपकपरारकोारक
 र।कतललकलनीाकी , डीएनए � ैक (्ॉमकटक�वाध), सालमनर्भ् औरकसीकपीकडीक क् कोठनक्ोकडरईक््कप्रशीाक
जीनककककक�वषरकैरक््कसंभर�वैकपुिषटक्् ोाी।क्ो्श्र ु कअधाानक(तप-जी-1 पी्) औरकईसीक/ एकाक क् क
सर कअपोटो्ससक(्ो्श्रकमरृाु) ्रकपैरकुलर।कइस क् कअलरवर, मरइटो्ॉित्ार मधाव ैरकअपोटो्सस,  एमएमपी 
म�क ्मीक ीोनर, सरइटो ोमक औरक ्वपरसकक 3 ््क   अपक रकगाुलकशनक  वरररक पुिषटक ््क ोाी।क ्ो्श्रक दलाक म�क
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मरइटो्ॉित्ालकवम्/�डारललोक क् क नरल�जकसक A132 डरईक वरररक्वपरसकक नभारक्ो्श्रकमरृाुक्रकपउशानक�्ार। 
स कस/सीसीएल-2 क् कअनुपरै म� अ ैनरकैकव ृाधक ीुईक  िजससकक �फरकसककअपोटो्ससक्ो सर�सैक्रक �उार।कइसक
प्रर, अधाानक सकक पैरक ुलैरक ी क �्क A132 ्वपरसकक क् क मरधामक सकक मरइटो्ॉित्ाल अपोटो्सस म�क
वम्/�डारललोक््कभरोीउरर�क क् कमरधामकसकक प्रशीाकजीनक�वषरकैर, प्रशीा�वषरकैर औरक्ो्श्रकमरृाुकलरैीक
ी ।कअै:, A132 रंज्ककएवकंसौर �व�्र् ाककसंाुकैकरपकसककरवुर म� समाकसककपीलककसरलयक क् कझड़नक, सरलयक क् क
रोमक क् कपावाजक्ो्श्रांक्ोकनु्सरनकम�कव ृाधकपराीकोाी।   
एस ोोाल, एसकअमर, एक �ववकउ�कक, एसकएफकमुजैसर, एु ्ुशवरीर, डीकुोपड़र, एम क् कपरल, डीक्सीं, आर क् क
ुैुव�उ�, आर एसकरराक।  टो्सी्ोकअपलरइडकफरमरा्ॉलॉजीक15 अप लक2016; 297: 12-21                                                     
 
Current perspectives of molecular pathways involved in chronic inflammation-mediated 
breast cancer 
Inflammation has multifaceted role in cancer progression including initiation, promotion and 
invasion by affecting the immune surveillance and associated signaling pathways. 
Inflammation facilitates the over-expression of cytokines, chemokines and growth factors 
involved in progression of different cancers including breast cancer progression. Deregulation 
of biological processes such as oxidative stress, angiogenesis, and autophagy elicit favourable 
immune response towards chronic inflammation. Apart from the role in carcinogenesis, 
chronic inflammation also favours the emergence of drug resistance clones by inducing the 
growth of breast cancer stem-like cells. Immunomodulation mediated by cytokines, 
chemokines and several other growth factors present in the tumor microenvironment regulate 
chronic inflammatory response and alter crosstalk among various signaling pathways such as 
NF-κB, Nrf-2, JAK-STAT, Akt and MAPKs involved in the progression of breast cancer. In 
this review, authors focused on cellular and molecular processes involved in chronic 
inflammation, crosstalk among different signaling pathways and their association in breast 
cancer pathogenesis. 
Suman S, Sharma PK, Rai G, Mishra S, Arora D, Gupta P, Shukla Y. Biochem Biophys Res 
Commun. 2016; 472(3):401-9.  
 
Lru dSalj esa th.kZ lwtu dh e/;LFkrk esa 'kkfey vkf.od ikFkos ds orZeku n`f"Vdks.k 
lwtu dSalj dh çxfr esa cgqeq[kh Hkwfedk fuHkkrh gS ;g dSalj ds rhuks pj.kksa buhls'ku] çeks'ku vkSj 
buos'ku çfrj{kk fuxjkuh vkSj lac) ladsr jkLrs dks çHkkfor djrs gSaA lwtu fofHkUu rjg ds dSalj dh 
çxfr esa 'kkfey gksdj lkbVksfdUl] dseksfdUl vkSj fodk'k ds dkjd dh n'k dks c<+k nsrh gS] vkWDlhMsfVo 
ruko] okfgdktuu vkSj Hkksth tSls tSfod çfrfØ;ksa dh <hy th.kZ lwtu ds çfr vuqdwy çfrj{kk çfrfØ;k 
k çdk'k esa ykuk rFkk lwtu dh dkflukstsusfll esa Hkwfedk ds vykok th.kZ lwtu dh nok çfrjks/k dyksuks 
ds m)o mçsj.k }k'k Lru dSalj dh cqf) LVse lsy dh rjg çsfjr djrs gSaA çfrj{k.k fulkbVksfdUl] 
dheksdkbUl vkSj dbZ vU; cqf) dkjdksa esa V~;wej ekbdksbUok;jesaV mifLFkr }kjk e/;Lrk th.kZ lwtu 

çfrfÁ ;k dks fofu;fer vkSj NF-NB ,u vkj ,Q&2 JAK STAT vkSj Lru dSalj dh çxfr esa 'kkfey 

MAPKs tSls fofHkUu ladsru iFk ds chp ladsru dks çHkkfor djrs gSaA 
lqeu ,l] 'kekZ ih ds] jk; th] feJk ,l] vjksM+k Mh] xqIrk ih] 'kqDyk okbZ] ck;ksfQftDl fjlpZ 
dE;wfuds'ku] 472] 401&409] 2016 

 
Resveratrol improves the anticancer effects of doxorubicin in vitro and in vivo models: A 
mechanistic insight 
Resveratrol (RSVL), a well known dietary compound and in combination with doxorubicin 
(DOX) has gained a global importance for cancer prevention. However, mechanism of action 
by this combination is not well understood till date. The synergistic combination of RSVL and 
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DOX might be more effective in anti-cancer activity by modulating the diverse cancer 
signaling pathways as compared to their alone treatments. The cytotoxicity of alone and 
combination doses of RSVL and DOX were analyzed by colorimetric MTT(3-(4,5-
Dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium Bromide) cell proliferation assay. The 
migration and colony forming abilities were evaluated by wound healing and clonogenic 
assays. Apoptosis was detected by Annexin V/PI and DAPI stainings. The cell cycle and 
intracellular reactive oxygen species (ROS) generation were measured by flow cytometry. The 
differential expression of genes and proteins were measured by qRT-PCR and western blotting 
analyses. Finally, in-vivo studies were performed in Ehrlich ascitic carcinoma (EAC) mouse 
model. The synergistic combination of DOX (IC20) and RSVL (IC30) was selected based on 
the combination index values in MCF-7 and MDA-MB-231 cell lines. This combination 
showed potent growth inhibition with ∼2.5 fold of dose advantage and also significantly 
decreased the wound healing and clonogenic potential of breast cancer cells. The combination 
treatment was also found to inhibit the inflammatory response (NF-kB, COX-2), autophagic 
flux (LC3, Beclin-1), redox regulation (Nrf2) and induces apoptosis (BAX: BCL-2 ratio and 
Caspase-9) in breast cancer cells. Further, combined dosages of DOX (5 mg/kg b.wt) and 
RSVL (10 mg/kg b.wt) inhibited tumor volume with increased life span (139%, p value<0.05) 
in Ehrlich ascitic carcinoma (EAC) cells bearing mice. In brief, results suggested that 
resveratrol chemosensitizes doxorubicin in combination, through inhibiting breast cancer cells 
proliferation and invasion, and inducing apoptosis via suppression of chronic inflammation and 
autophagy. 
Rai G, Mishra S, Suman S, Shukla Y. Phytomedicine. 2016; 23(3):233-42.  
 
jslozsVkWy dk bu foVªks  vkSj bu fooks  ekWMy esa MkWDlks:fcflu ds dSalj fojks/kh çHkko esa 
lq/kkj % ,d ;a=or var%n`f"V 
jslozsVkWy ,d çfl) vkgkj ;kSfxd gS vkSj MkWDlks:fcflu ds lkFk la;kstu esa dSalj dh jksdFkke ds fy, 
,d oSf'od egRo gkfly dh gSA gkykafd] bl la;kstu ls dk;ZokbZ dh fo/kk dk Kku vkt rd le> ugha 
gSA jslozsVkWy vkSj MkWDlks:fcflu ds lgdkfjd la;kstu muds vdsys ç;ksx ds rqyuk esa dSalj fojks/kh 
xfrfof/k esa vf/kd çHkkoh gksrs gSa vkSj lgdkfjd la;kstu esa ,d lkFk cgqr lkjs dSalj lEcU/kh ladsru 
jkLrksa dks çHkkfor djrs gSaA vdsys vkSj la;kstu esa jslojVksy vkSj MkWDlks:fcflu dh [kqjkd ds dksf'kdh; 
fo"kkDrrk dk fo'ys"k.k ,eVhVh dksf'kdk çlkj ij[k }kjk fd;k x;kA dSalj dksf'kdkvksa dk çokl vkSj 
dkWyksuh cukus dh {kerk dk ewY;kadu ?kko Hkjus vkSj Dyksukstksfud ij[k }kjk fd;k x;kA ,iksIVksfll 
Lrj dk ewY;kadu MSih LVsfuax vkSj ,usDlhu@ih vkbZ }kjk fd;k x;kA dksf'kdk pØ vkSj vUr% 
çfrfØ;k'khy vkWDlhtu çtkfr;ksa dk eki ¶ykslkbVksesVh fof/k }kjk fd;k x;kA thUl vkSj çksVhUl dk 

varj vfHkO;fDr dks qRT-PCR vkSj if'peh lks[rk fo'ys"k.k }kjk ekik x;kA var esa] bu fooks  v/;;u 

ds fy, bgfyZp tyksnj dkflZuksek pwgksa dk ç;ksx fd;k x;kA DOX (IC20) vkSj RSVL (IC30) ds 

lgdkfjd la;kstu ,elh,Q 7 vkSj MDA-MB-231 dksf'kdkvksa esa la;kstu lwpdkad ewY;ksa ds vk/kkj ij 
pquk x;kA bl la;kstu 2-5 xquk [kqjkd Qk;ns ds lkFk dSalj ds fodkl esa çHkko'kkyh jksd yxk;h vkSj 
Lru dSalj dksf'kdkvksa ds ?kko Hkjus vkSj dkyksuh cukus dh {kerk esa Hkh dkQh vojks/k ik;k x;kA 
la;kstu mipkj ls Lru dSalj esa nkgd çfrfØ;k vkVksQSftd çokg fjMkDl fofu;eu esa deh ik;h x;h 

vkSj ,iksiVksfll çfrfÁ ;k esa c<+ksRrjh ik;h x;hA blds vykok la;qDr Mkstst ¸DOX=5 fexzk@fdxzk 

vkSj RSVL 10 fexzk@fdxzk nsus ds ckn bgfyZp tyks/kj dkflZuksek /kkj.k djus okys pwgksa ds thou Lrj 
esa 139% dk lq/kkj ik;k x;k vkSj V~;wej ds lkbt esa Hkh deh ns[kus dks feyhA la{ksi esa gekjs ifj.kke ds 
}kjk ;g fu"d"kZ fudyk fd jslozsVkWy] MkWDlks:fclkZu ds lkFk la;kstu esa Lrj dSalj ds ç;kl vkSj çokl 
esa vojks/k çdV fd;s vkSj ;g vojks/k Lru dSalj dh dksf'kdkvksa esa ,iksIVksfll c<+kus ds lkFk&lkFk 
nkgd vkSj vkWVksQSt+h ?kVk dj gqvkA 
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jk; th] feJk ,l] lqeu ,l] 'kqDyk okbZ] QkbVksesfMlhu] 23] 233&242] 2016 

 
Immunomodulatory potential of Rhein, an anthraquinone moiety of Cassia occidentalis 
seeds 
Rhein, the most toxic anthraquinone moiety in Cassia occidentalis seeds, has been associated 
with hepatomyoencephalopathy (HME) in children. Structural and functional alterations in the 
lymphoid organs have been reported both in HME patients and experimental animals 
indicating a possibility of the dysfunction of immune system following exposure to CO seeds 
or its toxic anthraquinones (Panigrahi et al., 2014a). In the present study the mechanism of 
immune response of Rhein in splenocytes has been investigated by measuring functional 
assays of lymphocyte, cell surface receptor expression and analysis of cytokine levels. Results 
indicate that Rhein at a maximum dose of 10 μM is non cytotoxic up to 72 h in splenocytes. In 
addition to its potential to decrease the allogenic response of T-cells, Rhein significantly 
suppresses the proliferation of the concavalin A (Con A) and lipopolysaccharide (LPS) 
stimulated splenocytes. Lymphocyte receptor expression analysis revealed that Rhein exposure 
significantly down regulate the expression of CD3e, CD4, CD8, CD28, CD69 molecules in T-
cells. The expression of CD19, CD28, CD40 in B-cells were also found to be significantly 
decreased following Rhein exposure. In accordance with the functional responses, Rhein 
treatment significantly lowered the expression of IL2 and IL6 cytokines in Con A stimulated 
splenocytes, and IL6, IL10, IFNγ and TNFα in LPS stimulated splenocytes. Over all, the study 
suggests the immunomodulatory activity of Rhein and that it would be useful in understanding 
the immune response of CO seeds in human subjects. 
Panigrahi GK, Yadav A, Mandal P, Tripathi A, Das M. Toxicol Lett. 2016; 245:15-23.  
 

jhu] dsfl;k vkDlhMsUVfyl cht dk ,d ,uFkzkdqbuksu Hkkx] dh bE;wuksekMwysVjh {kerk 
jhu] tks fd dsfl;k vkDlhMsuVfyl  ds cht dk lcls fo"kkDr ,uFkzkdqbuksu Hkkx gS] mls cPpksa esa 
ghiSVksek;ks,uflQSyksiSFkh ds lkFk tksM+k x;k gSA ,p,eb jksfx;ksa vkSj Ák;ksfxd i'kqvksa esa ylhdkor~ vaxksa 
esa lajpukRed vkSj dk;kZRed ifjorZu ns[kk x;k gS] tks fd ,d lwpd ds :i esa dsfl;k vkDlhMsUVfyl 
ds cht ;k fo"kkDr ,uFkzkdqbuksu ds lsou ls Áfrj{kk Á.kkyh dh f'kfFkyrk dh laHkkouk dk ladsr nsrk gSA 
orZeku v/;;u esa jhu dh Áfrj{kk ÁfrfØ;k ds ra= dks LIyhukslkbV~l esa le>us dk Á;kl] fyEQkslkbV 
ds dk;kZRed fof/k dks ekius] dksf'kdk dh lrg ij ekStwn fjlsIVj vfHkO;fDr vkSj lkbVksdkbu Lrjksa dk 
fo'ys"k.k }kjk dh xbZ gSA ÁkIr ifj.kkeksa ls ladsr feyrk gS jhu dh vf/kdre [kqjkd 10&ekbØkseksy 72 
?kaVks ds ckn Hkh LifyukslkbV~l esa xSj lkbVksVkWfDld ik;k x;kA jhu ds Vh&dksf'kdkvksa dh ,ykstsuhd 
ÁfrfØ;k de djus dh {kerk ds vykok] jhu dksudsosyhu fyiksi‚yhlSdkjkbM~l ls mRÁsfjr LifyukslkbV~l 
dh o`f) dh {kerk dks ?kVkrk gSA fyEQkslkbV fjlsIVj vfHkO;fDr fo'ys"k.k ls irk pyk gS fd jhu ds 
laidZ ls Vh & dksf'kdkvksa esa lhMh 4] lhMh 8] lhMh 28] lhMh 69 v.kqvksa dh vfHkO;fDr Lrjks esa fxjko 
vk tkrk gSA ch dksf'kdkvksa esa Hkh jhu dk le:i ÁHkko ik;k x;kA ch dksf'kdkvksa esa lhMh 19] lhMh 28] 
lhMh 40 dh vfHkO;fDr esa deh ikbZ x;hA dk;kZRed ÁfrfØ;kvks ds vuq:i] jhu ds laidZ ls d‚u ls 
mrsftr LifyukslkbV~l esa vkbZ,y2 vkSj vkbZ,y6 lkbVksfdUl dh vfHkO;fDr esa dkQh deh gqbZ] ,oa 
,yih,l esa Ásfjr LifyukslkbV~l esa vkbZ,y6] vkbZ,y10] vkbZ,Q,u vkSj Vh,u,Q lkbVksfdUl dh 
vfHkO;fDr Lrjks esa ?kVko ik;k x;kA dqy feyk ds] bl v/;;u ls ;g le> vkrk gS fd jhu esa 
bE;wukse‚MëwysVjh xfrfof/k ekStwn gS vkSj bl fo"k; ij foLrkj :i esa v/;;u ekuo fo"k;ksa esa lhvks ds 
cht dh Áfrj{kk ÁfrfØ;k dk Kku mi;ksxh gksxkA 
ikuhxzgh th ds] ;kno ,] e.My ih] f=ikBh ,] nkl ,e] VkWfDldksykWth ysVlZ] 245]15&23] 2016  

 
PHLPP2 down regulation influences nuclear Nrf2 stability via Akt-1/Gsk3β/Fyn kinase 
axis in acetaminophen induced oxidative renal toxicity: protection accorded by morin 
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NF-E2 p45-related factor 2 (Nrf2) is a cap 'n' collar (CNC) basic region-leucine zipper (bZIP) 
transcription factor that imparts cellular defence against xenobiotic and oxidative stress evoked 
responses by inducing an array of cytoprotective genes. Essential factors that regulate Nrf2 
activity and stability during analgesic nephropathy are incompletely understood. In this study, 
authors demonstrate that acetaminophen (a classic analgesic) posit nephrotoxicity both in vitro 
and in vivo via PHLPP2 activation. Enhanced PHLPP2 levels down regulate p-Akt by 
dephosphorylating it at Ser 473 residue leading to Gsk3β activation. APAP subsided Nrf2 
nuclear accumulation by activating Gsk3β which phosphorylates Fyn kinase. p-Fyn kinase 
translocates into the nucleus and phosphorylates Nrf2 (Tyr 568) leading to its nuclear export, 
ubiquitination and degradation. Therefore, poor prognosis prevails during analgesic 
nephrotoxicity because of the defects in Akt-1/Gsk3β/Fyn-Nrf2 signaling pathway. Morin, a 
bioflavonoid given as co- and pre-treatment with acetaminophen significantly prevented the 
toxicity induced damage by constitutively stabilizing Nrf2 nuclear retention. Diminished Nrf2 
levels by APAP overdose imposed severe proximal tubular damage leading to apoptotic cell 
death. Morin, as a potent Nrf2 inducer accorded protection against acetaminophen induced 
renal damages by its molecular intervention with Akt-1/Gsk3β/Fyn kinase pathway via 
PHLPP2 de-activation. 
Mathur A, Rizvi F, Kakkar P. Food Chem Toxicol. 2016; 89:19-31.  
 
,flVkfeuksQsu çsfjr vkWDlhdkjd xqnkZ fo"kkDrrk esa ih,p,yihih2 U;wfDy;j ,uvkj,Q2 dks 
,dsVh@th,lds3 chVk@fQu dkbust+ /kqjh }kjk uhps fofu;fer djrk gS ftlesa eksfju lqj{kk 
çnku djrk gS 
,uvkj,Q 2 ,d dSi ,u dkSyj csfld U;wlhu ftij VªkUlfØI'ku dkjd gS tks fd j{kkRed thUl dks 
çsfjr djds dksf'kdkvksa dks thuksck;ksfVd rFkk vkWDlhdkjd ruko ls lqj{kk çnku djkrk gSA ,uYtsfld 
uszQksisFkh esa mu vko';d dkjdksa dh iwjh le> ugha gS tks fd ,uvkj,Q2 dh fLFkjrk rFkk lfØ;rk dks 
fu;af=r djrs gSa bl v/;;u esa geus ;g çnf'kZr fd;k gS fd ,flVkfeuksQsu ih,p,yihih2 dh lfØ;rk 
dks c<+k dj bu fooks rFkk bu foVªks   xqnksZa esa fo"kkDrrk çnku djrk gSA c<+s gq, ih,p,yihih2 ds Lrj] 
QkWLQksfQudkbZust+ U;wfDy;l esa LFkkukarfjr gks dj ,uvkj,Q 2 dk ;wfcD;wfVuksu dj mls U;wfDy;l ls 
fu;kZr djrk gS ftlls og voÁ fer u"V gks tkrk gSA vr% ,ukYtsfld xqnkZ fo"kkDrrk esa 
,dsVh&1@th,lds3chVk@fQudkbZust+ /kqjh esa =qfV gksus ls fouk'kh vkSj [kjkc :i ys ysrh gSA eksfju ,d 
ck;ks ± ysosuksbM gS ftldk iwoZ ,oa lg mipkj] ,uvkj,Q 2 dh U;wfDy;l esa fLFkjrk c<+kdj 
,flVkfeuksQsu fo"kkDrrk ls gksus okyh {kfr dks çfrcaf/kr djrk gSA ,flVkfeuksQsu dh vf/kd ek=k ls 
vi?kfVr ,uvkj,Q 2 ds Lrj] çkWDlhey dkWuokY;wfoM V~;wcyj dksf'kdk dh ,iksIVksfVd e`R;q djk nsrk 
gSA eksfju us ,d çcy ,uvkj,Q 2 ds çsjd ds :i esa ,flVkfeuksQsu ls gksus okyh V~;wcyj {kfr ls 
,dsVh&1@th,lds3chVk@fQudkbZust+ /kqjh esa vkf.od vr% nks"k dj rFkk ih,p,yihih 2 dks fuf"Á ; dj 
lqj{kk çnku dh gSA 
ekFkqj ,] fjtoh ,Q] dDdM+ ih] QwM Mx ,aM dsfedy VkWfDldksykWth] 89] 19&31] 2016 

 
Sodium benzoate, a food preservative, affects the functional and activation status of 
splenocytes at non cytotoxic dose 
Sodium benzoate (SB) is a widely used food preservative due to its bacteriostatic and 
fungistatic properties. The acceptable daily intake of SB is 5 mg/kg-bw, however, it has been 
found to be used in the food commodities at relatively high levels (2119 mg/kg). Earlier 
studies on SB have shown its immunosuppressive properties, but comprehensive 
immunotoxicity data is lacking. Studies have shown that SB was non cytotoxic in splenocytes 
up to 1000 μg/ml for 72 h, however at 2500 μg/ml it was found to be cytotoxic. Thus, 1000 
μg/ml dose of SB was chosen for the subsequent experiments. SB significantly suppresses the 
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proliferation of Con A and LPS stimulated splenocytes at 72 h, while allogenic response of T 
cells was significantly decreased after 96 h. SB did not affect the relative expression of CD3e 
or CD4 molecules following 72 h exposure, however, it downregulated the relative expression 
of CD8 co-receptor. Further, exposure of splenocytes to SB for 72 h led to reduced expression 
of CD28 and CD95, which play a vital role in T cell activation. SB also suppresses the relative 
expression of CD19, CD40 and CD95 receptors on B cells after 72 h. In addition to the 
functional responses, SB lowered the expression of IL4, IL6, IFNγ and IL17 cytokines in Con 
A stimulated splenocytes;  and IL6, IFNγ and TNFα in LPS stimulated splenocytes following 
48 h of exposure. Taken together, the present study is suggestive of the immunomodulatory 
potential of SB. 
Yadav A, Kumar A, Das M, Tripathi A. Food Chem Toxicol. 2016; 88:40-7.  
 
lksfM;e csatks,V] ,d Hkkstu laj{kd] xSj lkbVksVkWfDld [kqjkd ij LIyhukslkbV~l ds lfØ;.k 
rFkk dk;Z'khyrk dks ÁHkkfor djrk gS 
lksfM;e csatks,V viuh cSDVhfj;ksLVsfVd vkSj QaxhLVkfVd xq.k ds dkj.k ,d O;kid [kk| laj{kd esa :i 
esa Á;ksx fd;k tkrk gSA bldk Á;ksx Qyksa ds jl] vpkj ] lykn] fofHkUu eqjCcks esa vkSj vusd dkcksZusVsM 
is; inkFkksZ esa vf/kd ek=k esa ns[kk x;k gSA la;qDr ,Q,vks@MCY;w,pvks fo'ks"kK lfefr dh lykg ds 
vuqlkj bldh Lohdk;Z nSfud Lrj 5 feyhxzke@fdxzk 'kkjhfjd otu ds :i esa lsou ds fy, LohÑr 
fd;k x;k gSA gkykafd] gky ds ,d losZ{k.k ls irk pyrk gS] fd ;g Hkkstu esa cgqr mPp Lrj 2119 
feyhxzke@fdxzk ij bLrseky fd;k tk jgk gS] tks fd ,d fparktud fo"k; gSA iwoZ esa fd, x;s v/;;uksa 
ls ;g irk pyrk gS fd ,lch esa bEE;qukslIÁsflo xq.k gS] fdUrq bl fo"k; ij O;kid bE;wuksfo"kkDrrk 
tkudkjh dh deh gSA vr,o ,lch ds bE;wuksfo"kkDrrk {kerk ds foLrkj :i ls v/;;u gsrq ;g dk;Z 
<kapk rS;kj fd;k x;kA bl fn'kk esa gekjs }kjk fd;k x;k 'kks/k ;g n'kkZrk gS fd] ,l-ch- gkykafd 1000 
ekbØksxzke@feyhyhVj rd LIyhuslkbV~l esa xSj lkbVksVkWfDld Fkk ij 2500 ekbØksxzke@feyhyhVj 
lkbVksVkWfDld ik;k x;kA blfy,] ,l-ch- dh 1000 ekbØksxzke@,e,y [kqjkd ckn ds Á;ksxksa ds fy, 
pquk x;k FkkA ,lch 72 ?kaVs esa dksu&, vkSj ,yih,l ls mRÁsfjr rhoz o`f) dks dkQh vuqeku esa nck nsrk 
gS] tcfd 96 ?kaVks ds ckn gh Vh dksf'kdkvksa ds ,ykstsfud ÁfrfØ;k esa egRoiw.kZ :i esa deh ns[kh x;h 
gSA ,lch] lhMh3b ;k lhMh4 v.kqvksa ds fjysfVo vfHkO;fDr dks 72 ?kaVks rd ÁHkkfor ugha fd;k] gkykafd] 
blus lhMh 8 dksfjlsIVj ds fjysVho vfHkO;fDr dks de dj fn;kA blds vykok ,lch ds 72 ?kaVks dh 
laidZ ij LIyhuslkbV~l esa lhMh 28 vkSj lhMh 95 dh de vfHkO;fDr ik;h x;h gS] tks Vh lsy lfØ;.k 
esa ,d egRoiw.kZ Hkwfedk fuHkkrs gSaA ,lch] ch dksf'kdkvksa ij mifLFkr lhMh19] lhMh40 vkSj lhMh95 ds 
fjysVho vfHkO;fDr dks 72 ?kaVks ckn de dj nsrk gSA dk;kZRed ÁfrfÁ ;kvksa ds vykok] 48 ?kaVks ds ÁHkko 
ds ckn ,lch dksu , ls mRÁsfjr LIyhukslkbV~l }kjk mRikfnr vkb,y4] vkb,y6] vkb,Q,uth vkSj 
vkb,y17 lkbVksfdUl dh vfHkO;fDr dks de djrk gS] lkFk gh ,yih,l mRÁsfjr LIyhukslkbV~l }kjk 
mRikfnr vkb,y6] vkb,Q,uth vkSj Vh,u,Q vYQk ds Lrjks dks Hkh ?kVkrk gSA lEiw.kZ :i ls dgk tk;s 
rks orZeku v/;;u ,lch dh bE;wukse‚MwysVjh {kerk dk lwpd gS A 
;kno ,] dqekj ,] nkl ,e] f=ikBh ,] QwM dsfedy VkWfDldksykWth] 88] 40&47] 2016 
 
Environmental Toxicology/ प्ाकवरषी् �वष�व�ान 
The significant challenge in environmental toxicology area is to create efficient ways to predict 
toxic potency and exposure levels for chemicals that lack toxicological and exposure data in 
environmental settings. The demand is to assess large number of chemicals for hazard 
identification in a cost- and time-efficient manner, Therefore, the need is to generate 
highthroughput assays. The need for high-throughput toxicity assays coupled with ethical 
concerns over animal testing necessitated the pursuit of better tools for ecotoxicological 
studies. Hence, the development, validation and application of high throughput alternate 
models as well as alternative to animal models for ecotoxicity studies are high priority in 
ecotoxicology. The information on usage, exposure and effects obtained from quantitative 
structure–activity relationships, read-across methods, thresholds of toxicological concern and 
in vitro tests prior to in vivo testing are ideal routes for more rapid, efficient and cost effective 
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risk assessment of chemicals. A major challenge is the development of diagnostic capabilities 
to precisely determine the cause–effect relationships within impaired ecosystems. This will 
help in determining the extent to which existing remediation strategies/technologies are 
effective and the refinements needed in risk management. Keeping these issues in view, the 
environmental toxicology group at CSIR-IITR aims to generate knowledge/tools useful for 
protection as well as management of ecosystem integrity and to advance the understanding of 
ecotoxicological problems across different ecological strata at cellular, genetic and organismal 
levels in order to improve environmentally relevant ecological risk assessment and to mitigate 
environmental pollutants. The issues addressed by the group are: (i) mechanism of toxicity of 
environmental pollutants; (ii) remediation of hazardous and persistent chemical substances 
from soil, water and industrial wastes and (iii) ecotoxicity and environmental monitoring. 
 
पारावर्ीाक �वष�व�रनक �कतक ््क मीरवपा्ाक ुुनौैीक पारा वर्क सक�टगंसक म�क �वषरकै औरक जो�लमक डकटरक ््क ्मीक वरलकक
रसरानयक क् क्लएकइन््कमरतर औरकजो�लमक क् कवैरक्रकअनुमरनकलोरनककीकैुकसमाुुैकतपराक�व््सैक्रनरकी ।कसमाक
््कमरंोकी क �्कलैरकक््कपीुरनक क् क ्लएकसड़ीकसंखारकम�करसरानयक्रकआ्लनकलरोैकऔरकसमा-्ुशलकैर� क् कसकक
�्ारकजरए।कइस्लए, तचुकथापुटकएसक �व््सैक्रनकक््कआव्ा्ैरकी ।कपशुकपर��्कपरकन  ै्कपसंोक क् कसर कतचु-
थापाटक �वषरकैैरक ््क जरंुक ््क आव्ा्ैरक नकक इ्ोटॉिकस्ोलॉिज्लक अधाानयक क् क ्लएक सकीैरक टालक ्् लोजक ््क
आव्ा्ैरकपड़ी।कइस्लए, इ्ोटॉिकस्ोलॉजी अधाानयक क् क्लएकतचुकथापुटकव ्िलप्कमॉडलयक क् कसर -सर कपशुकमॉडलक
क् क�व्रस, सरारपनकऔरकआवकउनक्ोकई्ोटॉिकस्ोलॉजीकम�कतचुकपर ्म्ैरकी ।कमरतररम्कसंरुनर-ो ै�वाधकसंसंधक

सककपरपैकपनर्रमय, र�ड-ए ोसक�वधरां, �वषरकैैरकससंधंीकमरतर ््कसीमर, इन �ववोकऔरकइनक�व्ोकपर��्कसककपरपैक
जरन्रर�, रसरानयक क् क अाध्क ैकज़, ्ुशलक औरक लरोैक पभरवीक जो�लमक मालारं न्क क् क ्लएक आउशा कमरोाक ी�।क �सोडी 
परनरिव  ै््कप्र्लायक क् कसीुक्रर्-पभरवक क् कसंसंधयक्ोकठ ्कसकक नधरानरैक्रनकक क् क्लएकन उर न्क�मैरांक्रक
�व्रसक ्रनरक ए्क सड़ीक ुुनौैीक ी ।क ाीक मौजाउरक तपरायक ््क र्नी ैायक / पौ ाोाो�्ायक ््क पभर�वैर, जोक जो�लमक
पसंधनक म�क आव्ा्क ी�, ्ोक  नधरानरैक ्रनकक म�क मउउक ्रकोर।क  इनक मु उयक ्ोक धारनक म�क रलैकक ीुए, सीएसआईआर-
आईआईट�आरक क् कपारावर्ीाक�वष�व�रनकसमाीक्रकललाकी क�्कसुर�रक/ पारावर्क क् क्लएकतपाोोीक�रनक/ तप्र्क
क् क सर -सर क परनरिव  ै््क ैंतक ््क अलंडैरक ्रक पसंधनक ै रक ्ो्श््ा, आनुवरं्श्क औरक जीव-वैरक क् क वैरक परक

�व्भतनकपरनरिव  ै््ाकवैरयकपरकपरनरिव  ै््कसंसंधीकसमवारांक््कसमझक्ोकआोककसढ़रनककम�कपारावर्ीाकरपकसकक
परसंाो्कपरनरिव  ै्कजो�लमकमालारं्नकम�कसुधररक�्ारकजरएकऔरकपारावर्ीाकपउाष्क्ोक्मक्रनकक क् कतपराक�्एक
जरएज।कइसकसमाीक वरररकइनक�वषायकपरकधारनक क् ितदैक�्ारकजरकरीरकी : (i) पारावर्ीाकपउाष्य ््क�वषरकैैरक्रकैंत; 

(ii) मउृर, जलक औरक औ ाोाो् अप्शषटयक सकक लैरनर्क औरक ीठ  ररसरा न्क पउर �क ्रक तपुररक औरक (iii) 
इ्ोटरिकस्सट�कऔर पारावर्ीाक नोररनी। 
 
Evaluation of bioremediation potentiality of ligninolytic Serratia liquefaciens for 
detoxification of pulp and paper mill effluent 
Due to high pollution load and colour contributing substances, pulp and paper mill effluents 
cause serious aquatic and soil pollution. A lignin-degrading bacterial strain capable of 
decolourising Azure-B dye was identified as lignin peroxidase (LiP) producing strain LD-5. 
The strain was isolated from pulp and paper mill effluent contaminated site. Biochemical and 
16S rDNA gene sequence analysis suggested that strain LD-5 belonged to the Serratia 
liquefaciens. The strain LD-5 effectively reduced pollution parameters (colour 72%, lignin 
58%, COD 85% and phenol 95%) of real effluent after 144h of treatment at 30°C, pH 7.6 and 
120rpm. Extracellular LiP produced by S. liquefaciens during effluent decolourisation was 
purified to homogeneity using ammonium sulfate (AMS) precipitation and DEAE cellulose 
column chromatography. The molecular weight of the purified lignin peroxidase was estimated 
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to be ∼28kDa. Optimum pH and temperature for purified lignin peroxidase activity were 
determined as pH 6.0 and 40°C, respectively. Detoxified effluent was evaluated for residual 
toxicity by alkaline single cell (comet) gel electrophoresis (SCGE) assay using Saccharomyces 
cerevisiae MTCC 36 as model organism. The toxicity reduction to treated effluent was 49.4%. 
These findings suggest significant potential of S. liquefaciens for bioremediation of pulp and 
paper mill effluent. 
Haq I, Kumar S, Kumari V, Singh SK, Raj A. J Hazard Mater. 2016; 305:190-9.  
 
yqXnh ,oa dkxt m|ksx esa fo"kkDrrk gVkus gsrq fljsf'k;k ysDcsQsf'k;Ul  ds fyXuksfyfVd xq.k 
}kjk tSo mipkj.k {kerk 
yqXnh ,oa dkxt mn;ksx mRizokg vius xgjs jax ,oa fofHkUu izdkj ds tgjhys jklk;uksa dh mifLFkfr ds 
dkj.k ty ,oa e`nk iznw'k.k dk cgqr cM+k dkjd gSA blfy, i;kZoj.k iznw"k.k jksdus ds fy, bldk 
leqfpr mipkj vR;Ur t:jh gSA orZeku v/;;u esa geus thok.kq }kjk yqxnh ,oa dkxt mn~;ksx ds 
mRizokg dks mipkfjr fd;k gSA ;g ,d fo'ks"k thok.kq gS] ftlesa fyxfuu dks vi?kfVr djus okyh 
,UtkbZe ¸fyxfuu ijvkWDlhMstº mRiUu djus dh {kerk gSA ;g thok.kq dkxt mn~;ksx ds mRizokg }kjk 
iznwf"kr e`nk ls fudkyk x;k FkkA tSo jklk;fud xq.k ,oa vk.kfod tho foKku rduhdh v/;;u ds 
vk/kkj ij bldh igpku fljsf'k;k ysDcsQsf'k;Ul ds :i esa fd;k x;k gSA ;g thok.kq mRizokg esa Xywdkst 

(1%) ,oa isIVksu (0.5%) dh mifLFkfr esa 300C rkieku ,oa 7-6 ih ,p ij mxus esa l{ke FkkA bl 
fLFkfr esa ;g thok.kq 6 fnu ds vUnj mRizokg dk dyj] fyxfuu] lhvksMh vkSj fdufyDl Øe'k% 75%] 58%] 
85%  vkSj 95%  rd ?kVk fn;kA mRizokg mipkj ds nkSjku thok.kq fyxfuu ijvkWDlhMst ,UtkbZe dk 
mRikn fd;k ftldks veksfu;e lYQsV izsflfiVs'ku ,oa Mh-bZ-,-bZ- dkWye ØksesVksxzkQh fof/k;ksa ls 'kq) fd;k 
x;kA bl ,UtkbZe dk vk.kfod Hkkj yxHkx 28 ds Mh , FkkA ,UtkbZe dh vf/kdre xfrfof/k ih ,p 6-0 

,oa rkieku 400C ij ikbZ xbZA mRizokg tSo fufEudj.k ds i'pkr bldk fo"kkDrrk ijh{k.k dkWesV vls 
fof/k }kjk lsØksek;lht+ ljsfo,lh ;hLV ij fd;k x;kA bl v/;;u ds mijkUr ;g ik;k x;k fd thok.kq 
mipkfjr mRizokg dh fo"kkDrrk fcuk mipkfjr dh rqyuk esa 49-4% de FkhA bl v/;;u ls ;g iqf"V gksrh 
gS fd ;g thok.kq yqxnh ,oa dkxt m|ksx ds mRizokg dks mipkj djus esa l{ke gSA 
gd vkbZ] dqekj ,l] dqekjh oh] flag ,l ds] jkt ,] tuZy vkWQ gtkjMl eVsfj;y 305] 190&199] 
2016 

  
Dme-miR-314-3p modulation in Cr(VI) exposed Drosophila affects DNA damage repair 
by targeting mus309 
microRNAs (miRNAs) as one of the major epigenetic modulators negatively regulate mRNAs 
at post transcriptional level. It was therefore hypothesized that modulation of miRNAs by 
hexavalent Chromium [Cr(VI)], a priority environmental chemical, can affect DNA damage. In 
a genetically tractable model, Drosophila melanogaster, role of maximally up-regulated 
miRNA, dme-miR-314-3p, on DNA damage was examined by exposing the third instar larvae 
to 5.0-20.0 μg/ml Cr(VI) for 24 and 48 h. mus309, a Drosophila homologue of human Bloom's 
syndrome and predicted as one of the potential targets of this miRNA, was confirmed as its 
target by 5'RLM-RACE assay. A significant down-regulation of mus309 was observed in dme-
miR-314-3p overexpression strain (myo-gal4>UAS-miR-314-3p) as compared with that in 
parental strains (myo-gal4 and UAS-miR-314-3p) and in w(1118). A significant increase in 
DNA damage including double strand breaks generation was observed in exposed myo-
gal4>UAS-miR-314 and mus309 mutants as compared with that in parental strain and in 
unexposed control. A significant down-regulation of cell cycle regulation genes (CycA, CycB 
and cdc2) was observed in these exposed genotypes. Collectively, the study demonstrates that 
dme-miR-314-3p can mediate the downregulation of repair deficient gene mus309 leading to 
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increased DNA damage and cell cycle arrest in exposed organism which may affect Cr(VI) 
mediated carcinogenesis. 
Chandra S, Khatoon R, Pandey A, Saini S, Vimal D, Singh P, Chowdhuri DK. J Hazard Mater. 
2016; 304:360-9.  
 
Mh,ebZ&ehj 314&3ih eMqyu] Øksfe;e VI mtkxj MªªkslksfQyk esa ,e ;w ,l 309 }kjk Mh,u, 
dh {kfr dh ejEer dks çHkkfor djrk gSA 
ekbØks vkj ,u , çeq[k ,ihtsusfVd ekM~;wysVj ds :i esa udkjkRed iksLV VªkUlfØI'kuy Lrj ij 

mRNAs  fu;af=r  djrk gSA blfy, ;g Øksfe;e o Øksfe;e VI ,d çkFkfedrk i;kZoj.k jklk;fud] 

}kjk miRNAs dh fu;a=.k /kkj.kk tks fd  Mh,u, dh {kfr dks çHkkfor dj ldrs gSaA ;g ,d vkuqoaf'kd 
:i ls fou;'khy e‚My esa] M§kslksfQyk esykuksxkLVj] T;knk ls T;knk fofu;fer ekbØks vkj ,u ,] 

Mh,ebZ&ehj 314&3p dh Hkwfedk] Mh,u, dh {kfr ds fy, 5-0&20-0 ekbØksxzke@feyh Øksfe;e VI dk 

,Dlikstj nsdj rhljs baLVklZ ykokZ esa 24 vkSj 48 ?kaVs ds fy, tkap dh xbZA mus309] ekuo Cywe 
flaM§kse dk ,d MªkslksfQyk ltkr vkSj bl ekbØks vkj ,u , ds laHkkfor fBdkuksa esa ls ,d ds :i esa 
Hkfo";ok.kh dh xbZ] vkSj bldks 5 vkj ,y ,e ,sls }kjk tk›p djds vius y{; ds :i esa iqf"V dh xbZA 

mus309 dk ,d egRoiw.kZ Mkmu jsxqys'ku vfHkO;fá ruko ij Mh,ebZ&ehj 314&3 ih esa ns[kk x;k gS fd 

ekrk&firk dh miHksnksa xSy 4 vkSj ;w,,l ehj 314 ds lkFk rqyuk esa &3 W1118 ds e/; rqyuk dh xbZA 
Mcy gsfydhYl Mh,u, dh {kfr esa ,d mYys[kuh; o`f) ik;h xbZ vkSj tSlk fd iSjsaVy LV§su vkSj daV§ksy 

ds lkFk rqyukRed v/;;u es ik;k x;kA lsy pÓ jsxqys'ku thu CycA] CycB vkSj cdc2º esa ,d 
egRoiw.kZ Mkmu jsX;qys'ku bu ,DLikstsM thuksVkbi esa ik;k x;kA lkewfgd :i ls] ;g v/;;u n'kkZrk gS 
fd Mh,ebZ&ehj 314&3 ih es gqbZ o`f) Mh,u, dh {kfr vkSj ,Dlikst tho esa lsy pØ vjsLV] tks 

Øksfe;e  VI ls çHkkfor gksdj dSaljtuu ds fy, e/;LFkrk vkSj thu ,e;w,l 309 ejEer dh deh ds 
jsX;qys'ku dh e/;LFkrk dj ldrs gSaA 
pUnz ,l] [kkrwu vkj] ik.Ms; ,] lSuh ,l] foey Mh] flag ih] pkS/kjh Mh ds] tuZy vkWQ gtkjMl 
eSVhfj;Yl] 304] 360&369] 2016 

 
Draft genome sequence of Alcaligenes faecalis strain IITR89, an indole-oxidizing 
bacterium 
Regar RK, Gaur VK, Mishra G, Jadhao S, Kamthan M, Manickam N. Genome Announc. 
2016; 4(2). pii: e00067-16.  
We report the draft genome sequence of Alcaligenes faecalis strain IITR89, a bacterium able to 
form indigo by utilizing indole as the sole carbon source. The Alcaligenes species is 
increasingly reported for biodegradation of diverse toxicants and thus complete sequencing 
may provide insight into biodegradation capabilities and other phenotypes. 
 
vydyhtsUl QhdSfyl LV†su vkbZvkbZVhvkj&89 thok.kq ds thukse dk vuqØe.k fd;k] tks fd 
b.Mksy vkWDlhdj.k thok.kq gS 
;g vkys[k lh,lvkbZvkj&vkbZvkbZVhvkj lapkj la[;k 3375 dk izfrfuf/kRo djrk gSA ;gk›] geus 
vydyhtsUl QhdSfyl LV§su vkbZvkbZVhvkj&89 thok.kq dk thukse vuqØ e.k fjiksVZ fd;k gS tks fd ,d ek= 
dkcZu lzksr ds :i esa b.Mksy dk mi;ksx djds bafMxks cukus esa l{ke gSA vydyhtsUl iztkfr }kjk rsth ls 
fofo/k fo"kSys inkFkZ dk ck;ksMhxzsMs'ku dh lwpuk miyC/k gS bl izdkj iwjk vuqØ e.k ck;ksMhxzsMs'ku {kerkvksa 
esa varn`f"V iznku dj ldrk gSA U;wfDyVkbV vuqØe ifjxzg.k la[;kA bl vydyhtsUl QhdSfyl LV§su 
ruko vkbZvkbZVhvkj&88 thukse vuqØe ds rgr ifjxzg.k la[;k ,yD;w,,l 00000000 
bZ,ech,y@MhMhchts@thu cSad esa tek fd;k x;k gSA laLdj.k bl i= esa of.kZr izFke laLdj.k] ,yD;w,,l 
10000000 gSA 
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jSaxj vkj ds] xkSj oh ds] feJk th]tk/ko ,l] deBku ,e] ef.kDde ,u] thukse ,ukUlesUV] 4% 
b00067&16] 2016 
 
Draft genome sequence of Acinetobacter baumannii IITR88, a bacterium degrading 
indoles and other aromatic compounds 
Regar RK, Gaur VK, Mishra G, Jadhao S, Kamthan M, Manickam N. Genome Announc. 
2016; 4(2). pii: e00065-16.  
Here, authors report the 4.16-Mb draft genome sequence of an indole-degrading bacterium, 
Acinetobacter baumannii IITR88, isolated from the Bhagirathi river in India. A total of 4,069 
coding regions (CDSs), 3 rRNAs, and 52 tRNAs were predicted. Genes for the degradation of 
indoles, phenylacetaldehyde, anthranilate, and several other aromatic compounds were present. 
 
vflusVkscSDVj ckmeuh vkbZvkbZVhvkj&88 thok.kq ds thukse dk vuq‹ e.k fd;k] tks fd b.Mksy vkSj vU; 
,jkseSfVd ;kSfxdksa dk {kj.k djrk gS 
;g vkys[k lh,lvkbZvkj&vkbZvkbZVhvkj lapkj la[;k 3374 dk izfrfuf/kRo djrk gSA ;gk› geus 4-16 
,ech thukse dk vuqØe.k fjiksVZ fd;k gS tks fd b.Mksy ds {kj.k djus okys thok.kq vflusVkscSDVj  ckmeuh 
vkbZvkbZVhvkj&88 dk gS tks Hkkjr esa HkkxhjFkh unh ls i`Fkd fd;k FkkA ftlds vk/kkj ij dqy 4]069 dksfMax 
{ks=ksa  vkjvkj,u,,l dh Hkfo";ok.kh dh FkhA blesa buMksYl] gsukby vlhVyMhgkbM vkSj dbZ vU; lqxaf/kr 
;kSfxdksa ds {kj.k ds fy, thu mifLFkr FksA vflusVkscSDVj ckmeuh vkbZvkbZVhvkj&88 dk thukse vuqØe 
MhMhchts@bZ,ech,y@thu cSad vUMj ,Dls'ku ua- ,yD;w,vkj 00000000 ds rgr miyC/k gSA 
jSxj vkjds] xkSj ohds] feJk th] tk/ko ,l] deBku ,e] ef.kDde ,u] thukse vukmUlesUV] 4% 
b00065&16] 2016 
 
Metabolomic analysis provides insights on paraquat-induced Parkinson-like symptoms in 
Drosophila melanogaster 
Paraquat (PQ) exposure causes degeneration of the dopaminergic neurons in an exposed 
organism while altered metabolism has a role in various neurodegenerative disorders. 
Therefore, the study presented here was conceived to depict the role of altered metabolism in 
PQ-induced Parkinson-like symptoms and to explore Drosophila as a potential model organism 
for such studies. Metabolic profile was generated in control and in flies that were fed PQ (5, 
10, and 20 mM) in the diet for 12 and 24 h concurrent with assessment of indices of oxidative 
stress, dopaminergic neurodegeneration, and behavioral alteration. PQ was found to 
significantly alter 24 metabolites belonging to different biological pathways along with 
significant alterations in the above indices. In addition, PQ attenuated brain dopamine content 
in the exposed organism. The study demonstrates that PQ-induced alteration in the metabolites 
leads to oxidative stress and neurodegeneration in the exposed organism along with movement 
disorder, a phenotype typical of Parkinson-like symptoms. The study is relevant in the context 
of Drosophila and humans because similar alteration in the metabolic pathways has been 
observed in both PQ-exposed Drosophila and in postmortem samples of patients with 
Parkinsonism. Furthermore, this study provides advocacy towards the applicability of 
Drosophila as an alternate model organism for pre-screening of environmental chemicals for 
their neurodegenerative potential with altered metabolism. 
Shukla AK, Ratnasekhar Ch, Pragya P, Chaouhan HS, Patel DK, Chowdhuri DK, Mudiam 
MK. Mol Neurobiol. 2016; 53(1):254-69.  
 
 कटाबोला  ् �वशलकषष ्ै् ोसोोफला  कलानोगारटर  ं पमरा क् ट सक पकरर� पाो त् ससं ्सैक लयषय पर 
अ�ंदकि्ट पदान ्र�ा है 
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प ररकवरटक(पीकाा) एकसपोज़रकए्कतजरोरकीुएकजीवकम�कडोपर्मनिजा् कताारॉतसक क् कपैनक्रक्रर्कसनैरकी , जस�्क
सउलैककुारपुाकम�क �व्भतनकताारो�डोकनरक�टवक �व्ररयक््क भा्म्रकीोैीकी ।कइस्लए, ाीरकं पवैुैकअधाानकम�क
पीकााकपकनरैकपकनरैकपर� ा् तसनकज सककल�्यकम�कसउलैककुारपुाक््कभा्म्र ्ोकउशराारकोारक रकऔरकइसकैरीक क् क
अधाानयक क् क्लएक्ोसो�फलरक्ोकसंभर�वैकमॉडलकजीवक क् करपकम�कैलरशनकक क् क्लएकसनरारकोारक र।कमकटरसो्ल्क
पोफरइलक ्ोक  नां त् क म�क औरक मिकलायक म�क तरपतनक �्ारक ोारक  र, जोक शकसीडक�टवक ैनरव, डोपर्मनिजा् क
neurodegeneration, औरकलावीररकपनरवैानक क् कसाु्रं क् क् कमालारं्नक क् कसर क12 औरक24 घंटकक क् क्लएकआीररकम�क
पीकााक(5, 10, औरक20 ्ममी) �ललरारकोारक र।कतपरोकैकसाु्रं्कम�कमीरवपा्ाकसउलरवक क् कसर क�व्भतनकज �व्क
मरो�कसककजुड़कक24 ुारपुायक्ोकपीकााक्रफ्कमीरवपा्ाकपरारकोारक र।कइस क् कअलरवर, पीकााकनक तजरोरकीुएकजीवकम�क
मिवैष्कडोपरमरइनकसरमगीक्ोकैलउ�लक�्ार।कअधाानकसककपैरकुलैरकी क�्कुारपुायकम�कपीकााकपकनरैकसउलरवक
शकसीडक�टवकैनरवकऔरकताारोडकोएनकरकशनक््कारकजरैरकी किजसम�कीलुल �व्ररक क् कसर , पर� �् संसकज सककल�्यक
््कए्कफक नोटरइपकीोैीकी ।क्ोसो�फलरकऔरकइंसरनयक क् कसंउभाकम�काीकअधाानकपरसंाो्की ककाय�्कुारपुाक क् क
ररवैककम�कसमरनकपनरवैानकपीकाा-तजरोरकीुएक्ोसो�फलरकऔरकपर� �् संसक क् कसर करोाोायक क् कपोवटमरटामकनमानयकम�क
उकलरकोारकी ।कइस क् कअलरवर, इसकअधाानकम�क्ोसो�फलरक्ोकव ्िलप्कुारपुाक क् कसर कपारावर्ीाकरसरानयक क् क
पावा-व ् नोंक क् क्लएक्ोसो�फलरक क् करपकम�कपवैर�वैक�्ारकोारकी । 

शुकलरकए क् , रैनशकलरकु, प�रकपी, ुौीरनकएुएस, पटकलकडी क् , ुौधर�कडी क् , मु�उारमकएम क् ।कमोलकताारो�सालक2016; 

53 (1): 254-69। 
 
Regulatory toxicology/ �न्ा ् �वष�व�ान 
Regulatory toxicology group is involved in the generation of analytical data in different 
matrices and safety data for products. This endeavour helps the regulatory agencies to take 
decisions for the production, marketing and usage of a vast variety of industrial chemicals, 
agrochemicals, pharmaceuticals, cosmetic products and food/feed additives, etc. Compliance to 
Good Laboratory Practices (GLPs) is the key to international acceptance of safety data/reports 
on industrial and consumable products. A state of the art GLP Test facility for regulatory 
toxicology studies has been created since 2014. CSIR-IITR is the first CSIR laboratory and 
second in the Government Sector to get GLP certificate for toxicity testing. Our constant 
efforts to expand the scope of GLP Test Facility resulted into getting certification for 
“Environmental studies on aquatic and terrestrial organisms” in April 2016 which makes it the 
only GLP certified laboratory in the government sector to carry out ecotoxicology studies. The 
facility has further extended its scope for chronic toxicity studies, in vitro mutagenicity studies, 
primary skin irritation and skin sensitization tests during the re-certification of the facility this 
year. This facility has helped in supporting the cause of “Make in India” by doing safety 
assessment of chemicals, materials and products developed by small and medium enterprises 
for their global positioning. The existing facilities are being upgraded following the 
National/International guidelines to provide scientific knowledge to society, forge linkages 
with industry and for sustainable development around the world. 
Organic pollutants are ubiquitous contaminants in ecosystems. Most of the contaminants are 
lipophilic and thus can be accumulated in higher trophic level organisms, get transferred 
through the food chain to humans and finally induce harmful effects. It is, therefore, critical 
from human health perspective to continue monitoring of residues in culinary samples 
collected from various parts of ecosystem. Also, it is important to develop and validate 
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methods for rapid estimation of large number of pollutants so that timely intervention 
strategies can be planned. The issues addressed by the group are : (i) development of newer 
analytical methods for characterization and quantification of chemicals and (ii) 
toxicological/safety evaluation of chemicals and products as per GLP guidelines. 
 नारम्क�वष�व�रनकसमाी, �व्भतनकम �्कसक क् कक�व्लकष्ररम्कडकटरकऔरक�व्भतनकतरपरउयक क् क्लएकसुर�रकडकटरक  ैाररक
्रनकक म�क ्राारै ी ।क ाीक पारस,  नारम्क  इ्रइायक  ्ोक औ ाोाो्क रसरानय,  ्ृ�षरसरानय,   वरईाय/औषाधाय, 
सौतउााकपसरधनकतरपरउयकऔरकलर ाक / फ़्डकाोज्कआ�उक क् कतरपरउन, �वप्नकऔरकतपाोोक क् क्लएक न्ााकलकनककम�क 
ाोोउरनक्रैरकी कऔ ाोाो्कऔरकतपभोजाकतरपरउयकपरकसुर�रकआं्ड़यक / नरपोट�क््कअंैरररष्�ाकववी्ृ ै क् क ्लएक
त�मकपाोोशरलरकप ध ैक(जीएलपी)  ्रकअनुपरलनकमीरवपा्ाकी ।कसवं रनकम�,  नारम्क�वष�व�रनकअधाानक ीकैुक
,जीएलपीकपर��्कसु�वधरक2014 म�कव र�पैक््कोई।ककसीएसआईआर-आईआईट�आर, सीएसआईआरक््कपील�क एवकं
सर्रर�क�कतकम�कउासर�क पाोोशरलरकी क िजस्ोक �वषरकैैरकपर��्क क् क ्लएकजीएलपीकपमर्कपतकपरपैकी ।कजीएलपीक 
पर��्कसु�वधरक क् कउरारकक्रक�ववैररक्रनकक््क�उशरकम�क नरंैरकपारसयक सककअप लक2016 म�क"जल�ाकऔरकव ल�ाकजीवयक
परक पारावर्ीाक अधाान"  ीकैुक संव रनक ्ोक पमर्ी्र्क परपैक  ीुआक ी , िजस क् क पनर्रमववरप, संव रनक  इ्ो 
टोकसॉिज्ोलॉजीक पर��्क अधाानय क् क ्लएक सर्रर�क �कतक म�, ए्मरतक जीएलपीक पमर�्ैक पाोोशरलरक ी ।क इसक वषा, 
सु�वधरक क् क पुन: पमर्नक क् क उौररन, जीएलपीक पर��्क सु�वधरक म�, उ�घाक ्रल�न �वषरकैैरक अधाान, इनक �व्ो 
नााटरजक न्सट�क अधाान, पर ्म्क रवुीाक जलनक (परइमर�क िव्नक इनरटकशन) औरक रवुरक संवकउ�्र्क (िव्नक
स�सीटरईजकशन) पर��्य   ्ोकभीकजोड़रकोारकी क ।क इसकसु�वधरकनक, अपनकक गलोसलकपोिजश नोंक क् क ्लए, छोटककऔरक
मधामकत ामयक वरररक�व््सैकरसरानय, सरमगीकऔरकतरपरउयक क् कसुर�रक आं्लनकअधाानक वरररक"मक्कइनकइं�डार" 
म�कसर ा् काोोउरनक�उार ी ।कसमरजक क् क्लएकव �र न्क�रनकपउरनक्रनक, �व्भतनकत ाोोय क् कसर कससंधंकव र�पैक
्रनकक औरक �व्वक म�क �ट्र क �व्रसक क् क त उक्ाक सकक ररष्�ाक / अंैरराष्�ाक �उशर नउ�शयक्रक परलनक ्रैकक ीुएक मौजाउरक
सु�वधरांक्रकततनानक�्ारकजरकरीरकी ।कपरनरिव  ै्कैंतकम�क्रसा न्कपउाष् सवालारप्की� औरकइनमककसककअाध्रंशक
वसर�पाक(लरइपो�फ्ल्) ीोैककी�कऔरकइसकप्ररकतचुक्र�फ्कवैरक क् कजीवयकम�कजमरकीोकस्ैककी�, लर ाकशृलंलरक क् क
मरधामकसककमरनवकम�कव रनरंैनरैकीोकजरैककी�कऔरकअंैकम�कीर न्रर्कपभरवकप उरक्रकस्ैककी�।कइस्लए, परनरिव  ै््क
ैंतक क् क�व्भतनकभरोयकसककए्तकलर ा नमानयकम�कइनकअवशकषयक््क नोररनी, मरनवकववरववाक क् कपनरपकलाकसककमीरवपा्ाक
ी ।कइस क् कअलरवर, सड़ीकसंखारकम�कपउाष्यक क् कैकजीकसकक�व्लकष्क्रनकक क् क्लएकताुैक�वाधायक्ोक�व््सैकऔरकमरताक
्रनरकमीरवपा्ाकी कैर�्कसमाकपरकीवै�कपक््कर्नी ैक  ैाररक््कजरकस क् ।कइसकसमाीक वरररकसंसोाधैकमु उयकम�क
मुखाकी�: (i) �व्भतनकरसरानयक््कमरतरकएवंकतन क् कल�्यक््कजरंुक क् क्लएकनएक�व्लकष्ररम्कैर�्यक्रक�व्रसक
औरक(ii) जीएलपीकमरोा नउ�शय क् कअनुसररकरसरानयकऔरकतरपरउयक््क�वषरकैैरक/ सुर�रकमालारं् न। 

 
Selective solid-phase extraction using molecularly imprinted polymer as a sorbent for the 
analysis of fenarimol in food samples 
In the present communication, a non-covalent fenarimol-imprinted polymer was synthesized 
by precipitation polymerization technique using methacrylic acid (MAA) as a functional 
monomer, ethylene glycol dimethacrylate (EGDMA) as a cross-linker, and 
azobisisobutyronitrile (AIBN) as an initiator in different porogenic solvent. Binding study of 
molecularly imprinted and non-imprinted polymer (MIP and NIP) showed that MIP possesses 
a higher affinity towards this analyte compared to NIP. The binding affinity of MIP was 
calculated by static and kinetic adsorption study. Further, a MIP based cartridge was designed 
to use in extraction process, necessary for specific determination and quantification of the 
fungicide in food matrices. Under the optimum conditions, developed method was found to be 
linear (R(2)=0.9999-0.9994). Limit of detection (LOD) and limit of quantitation (LOQ) in 
samples were 0.03-0.06 and 0.12-0.21 μg mL(-1), respectively. The rate of recovery of 
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fenarimol was 91.16-99.52% on MIPs. The validated method of molecularly imprinted solid-
phase extraction (MISPE) cartridge was successfully applied to the food matrices and 
compared with commercial sorbent (RP18 and Oasis HLB). However authors feel, this method 
has promising applications in the routine analysis of food samples in industry. 
Khan S, Bhatia T, Trivedi P, Satyanarayana GN, Mandrah K, Saxena PN, Mudiam MK, Roy 
SK. Food Chem. 2016; 199:870-5.  
 
त्�न� ठोस तरष �न््षकष हक� ु आष�व् रप सक  ापक गए बहुल् ्ा ए् सोरबंट क्  रप  ं 
उप्ोग खाद् न �नय  ं फक नारर ोल क्  �वशलकषष क्   लए  
वैामरनक्राा म�, ए्को रकसीसंाोज्कfenarimol-अं�्ैकसीुल्कए्कसजा् क क् करपकम�कए्क्रारारम्कमोनोमरक क् क
रपकम�कmethacrylic ए्सडक (MAA), इ रइल�नकगलरइ्ॉलकdimethacrylate (EGDMA) ए्क ॉस-्लं् रक क् करपकम�, 
औरकazobisisobutyronitrile (AIBN) ्रकतपाोोक्रकैलछटकसीुल्््र्कै्नी्क वरररकसं्लक�षैक�्ारकोारक रक
�व्भतनकपोरोजक न्क�वलरा्कम�कmolecularly अं�्ैकऔरको रकअं�्ैकसीुल्क्रकअधाानकसरइं�डोंक (MIP औरक
एनआईपी) सककपैरकुलरक�्कMIP इसकanalyte एनआईपी ््कैुलनरक््क�उशरकम�कए्कतचुकआरमीाैरकरलैरकी क।क
एमआईपीक क् क सरधा्रर�कसंसंधक्रक  नधरार्क िव रकऔरक ो ैज सोलनरकअधाानक वरररक �्ारकोारक र।कइस क् क
अलरवर, एमआईपीकआधरनरैक्रट�ज ्ोक न्रसीकप� ारकम�कतपाोोक्रनकक क् क्लएक�डज़रइनक�्ारकोारक र, जोक�्क
लर ाकम �्कसकम�क�व्शषटक नधरार्कऔरकफफां उकनरश्क क् कमरतर्र्क क् क्लएकजरर�की ।कइषटैमकशै�क क् कैीै, 

�व््सैक�वाधकर �ल्क(आरक (2) = 0.9 999-0.9 994) परारकोारक र।कनमानयकम�कपीुरनक(LOD) औरकquantitation 

(LOQ) ््क सीमरक ््क सीमरक 0.03-0.06 औरक 0.12-0.21 मरइ ोगरमक प ैक एमएलक (-1)  मशक  क।क एमआईपीक परक
फक नरर�मोलक््कवसाल�क््कउरक91.16 सकक99.52%  ी।कmolecularly अं�्ैकठोसकुर्क नष्षा्  (MISPE) ्रट�ज 
््क पुिषटक �वाधक सफलैरपावा् क लर ाक म �्कसक क् क ्लएक तपाोो �्ारक औरक वर�्िजा्क sorbent (RP18 औरक
ाए्ससकHLB) क् कसर कैुलनरकम�क�्ारकोारक र।कीरलरं�्कलकल्यक्रकमरननरकी क�्कइसकप ध ैकम�कत ाोोयक क् क
लर ाकनमानयक क् क ना्मैक�व्लकष्कम�कअनुपाोोयक्र पाोो �्ारकजर स्ैर ी । 

लरनकएस, भर�टारकट�, �तवकउ�कपी, सरानरररा्कजीएन, मं् रक क् , सकसकनरकपीकएन, मु�उामकएम क् , रॉाकएस क् कलर ाक
रसरानक2016; 199: 870-5। 
 
Validation of a Rapid and Sensitive UPLC-MS-MS Method Coupled with Protein 
Precipitation for the Simultaneous Determination of Seven Pyrethroids in 100 µL of Rat 
Plasma by Using Ammonium Adduct as Precursor Ion 
United States Environmental Protection Agency has recommended estimating pyrethroids' risk 
using cumulative exposure. For cumulative risk assessment, it would be useful to have a 
bioanalytical method for quantification of one or several pyrethroids simultaneously in a small 
sample volume to support toxicokinetic studies. Therefore, in the present study, a simple, 
sensitive and high-throughput ultra performance liquid chromatography-tandem mass 
spectrometry method was developed and validated for simultaneous analysis of seven 
pyrethroids (fenvalerate, fenpropathrin, bifenthrin, lambda-cyhalothrin, cyfluthrin, 
cypermethrin and deltamethrin) in 100 µL of rat plasma. A simple single-step protein 
precipitation method was used for the extraction of target compounds. The total 
chromatographic run time of the method was 5 min. The chromatographic system used a 
Supelco C18 column and isocratic elution with a mobile phase consisting of methanol and 5 
mM ammonium formate in the ratio of 90:10 (v/v). Mass spectrometer (API 4000) was 
operated in multiple reactions monitoring positive-ion mode using the electrospray ionization 
technique. The calibration curves were linear in the range of 7.8-2,000 ng/mL with correlation 
coefficients of ≥ 0.99. All validation parameters such as precision, accuracy, recovery, matrix 
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effect and stability met the acceptance criteria according to the regulatory guidelines. The 
method was successfully applied to the toxicokinetic study of cypermethrin in rats. To the best 
of author`s knowledge, this is the first LC-MS-MS method for the simultaneous analysis of 
pyrethroids in rat plasma. This validated method with minimal modification can also be 
utilized for forensic and clinical toxicological applications due to its simplicity, sensitivity and 
rapidity. 
Singh SP, Dwivedi N, Raju KS, Taneja I, Wahajuddin M. J Anal Toxicol. 2016; 40(3):213-21.  
 
,d rst vkSj laosnu'khy ;wih,ylh&,e,l@,e,l ds lkFk ;qfXer izksVhu izsflfiVs'ku fof/k }kjk 
jDr IykTek ds lkS ekbZØksyhVj uewus esa lkr ikbjhFjksbM~l dk veksfu;e ,MDV dks fizdlZj vk;u 
ds :i esa mi;ksx dj ,d lkFk tWWkp dk ekU;dj.k 
;wukbVsM LVsV~l i;kZoj.kh; laj{k.k ,tsalh us ik;jhFkzksbM~l dh lap;h tksf[ke dks tk›p djus dh flQkfj'k dh 

gSA blhfy;s lap;h tksf[ke ewY;kadu djus ds fy;s ek=kRed tkap fof/k dh vko';drk gS tks fd ,d ;k cgqr 

lkjs ik;jhFkzksbMl dks de ek=k esa eki dj ldsa tks fd VkWDlhdksdkbusfVd LVMh dks leFkZu igqpk ldsaA 

blfy,] ,d ljy lsfUlfVo ;wih,ylh&,e,l@,e,l fof/k cukbZ xbZ gS tks fd lkr ik;jhFkzksbMl dks 

,d lkFk 100 ekbØksyhVj pwgksa dh IykTek esa eki ldsaA bl esFkM dk iwjk gksus dk le; ek= 5 feuV gS] rFkk 

,d flEiy LVsi ls uewuksa dks rS;kj fd;k tk ldrk gSA ;g fof/k lHkh ekudksa ij [kjh mrjh gSA bl fof/k 

dks lkbijesfFkzu dh VkWfDldksdkbusfVd LVMh ds fy;s lQyrkiwoZd iz;ksx djds ns[kk x;k gSA ;g fof/k vU; 

vkosnu ds fy, tSls fd Dyhfudy vkSj QkWjsafld VkWDlhdksyksthdy v/;;u ds fy, Hkh mi;ksx fd;k fd;k tk 

ldrk gSA 

flag ,l ih] f}osnh ,u] jktw ds ,l] rustk vkbZ] ogktqn~nhu ,e] tuZy vkWQ ,ukfyfVdy VkWfDldksykWth] 
40] 213&221] 2016 
  
DBS-platform for biomonitoring and toxicokinetics of toxicants: proof of concept using 
LC-MS/MS analysis of fipronil and its metabolites in blood 
A simple, sensitive and high throughput LC-MS/MS method was developed and validated for 
quantification of fipronil, fipronil sulfone and fipronil desulfinyl in rat and human dried blood 
spots (DBS). DBS samples were prepared by spiking 10 μl blood on DMPK -C cards followed 
by drying at room temperature. The whole blood spots were then punched from the card and 
extracted using acetonitrile. The total chromatographic run time of the method was only 2 min. 
The lower limit of quantification of the method was 0.1 ng/ml for all the analytes. The method 
was successfully applied to determine fipronil desulfinyl in DBS samples obtained from its 
toxicokinetic study in rats following intravenous dose (1 mg/kg). In conclusion, the proposed 
DBS methodology has significant potential in toxicokinetics and biomonitoring studies of 
environmental toxicants. This microvolume DBS technique will be an ideal tool for 
biomonitoring studies, particularly in paediatric population. Small volume requirements, 
minimally invasive blood sampling method, easier storage and shipping procedure make DBS 
a suitable technique for such studies. Further, DBS technique contributes towards the 
principles of 3Rs resulting in significant reduction in the number of rodents used and 
refinement in sample collection for toxicokinetic studies. 
Raju KS, Taneja I, Rashid M, Sonkar AK, Wahajuddin M, Singh SP. Sci Rep. 2016; 6:22447.  
 
Mhch,l IysVQkeZ }kjk fo"kkyqvksa dh tSo&tWkp ,oa VkfDldksdkbusfVDl ds fy, fodkl % jDr esa ,d 
ljy] laosnu'khy fof/k ,ylh&,e,l@,e,l }kjk tkap 
bl iz;ksx esa] fQizksfuy] fQizksfuy lYQku] fQizksfuy MkbZ lYQukbZy Mhch,l fof/k dk iz;ksx djrs gq, ekuo 

rFkk pwgs ds jDr ij ,d ljy] laosnu'khy fof/k ,ylh&,e,l@,e,l dk fodkl fd;k x;k gSA bl fof/k esa 
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ek= 10 ekbØksyhVj jDr dh vko';drk gksrh gSA bl fof/k ds }kjk ,d uewus dh tk›p ek= nks feuV esa dh tk 

ldrh gSA bl fof/k dk lQyrkiwoZd iz;ksx VkWfDldksdk;usfVd v/;;u ds fy, pwgksa ds 1 fexzk@fdxzk 

fQizksfuy MkbZlYQkukbZy dh [kqjkd nsdj fd;k x;k gSA bl iz;ksx }kjk ;g fu"d"kZ fudyrk gS] fd bl fof/k 

}kjk i;kZoj.k esa mifLFkr fo"kSys inkFkksZa dk VkWfDldksdk;usfVd ;k ck;ksekWfuVfjax v/;;u fd;k tk ldrk gSA 

bl fof/k esa vYi ek=k esa jDr dh vko';drk gksrh gS] vFkkZr 10 ekbØ ksyhVj jDr dkMZ ij fy;k tkrk gSA 

QyLo:i izkIr uewuksa dk HkaMkj.k vkSj f'kfiax izfØ ;k ds fy, vR;Ur mi;qZDr gSA bldh otg ls jDr ds uewuksa 

dks cM+h vklkuh ls nwjLFk LFkkuksa ls iz;ksx'kkyk eas tk›p ds fy, ys tk;k tk ldrk gS rFkk de ek=k esa uewus dh 

vko';drk dh otg ls ;g fof/k cPpksa esa fo"kSys inkFkkZas dh ek=k tkuus ds fy, cgqr gh mi;ksxh lkfcr gksxhA 

blds vykok Mhch,l rduhd dk iz;ksx djds 'kks/k@v/;;u gsrq vko';d pwgksa dh la[;k esa Hkkjh deh dh tk 

ldrh gSaA 
jktw ds ,l] rustk vkbZ] jkf'kn ,e] lksudj , ds] ogktqn~nhu ,e] flag ,l ih] lkbafVfQd fjiksVZl] 6]  
2447] 2016A 
 
 Nano toxicology/नैनो कट�रर्ल �वष�व�ान 
The institute has been working in the area of nanotoxicology from the past decade and has 
been able to develop expertise, with a critical mass of 40% of its scientific manpower 
contributing in this emerging area of toxicology. CSIR-IITR spearheaded two major network 
projects of CSIR on nanotechnology and was a partner in six international flagship projects of 
EU-FP7, UK, Spain and Japan. The institute took lead in the synthesis and characterization of 
engineered nanomaterials (ENMs), development of methodology/assays/techniques for toxicity 
assessment, guidelines for nanosafety, alternate models, mechanisms of action and interaction 
of ENMs with biological systems. The institute has created vibrant network in the area of 
nanotechnology with IITs, IISc, universities, research institutes and industries. To assess the 
safety/toxicity of nanomaterials, some of the most critical issues that need to be addressed 
include: i) effect of shape and size; ii) dosimetry; iii) route of delivery and tracking; iv) 
development and validation of test models; v) in vitro vs. in vivo extrapolation; vi) ecotoxicity; 
vii) computational nanotoxicity and viii) life cycle analysis. The scientists of the nanomaterial 
toxicology group aim to investigate the health and environmental effects of nanomaterials to 
delineate their toxicity and assure safe usage in consumer products, healthcare products and 
medical devices.  
संव रनक�पछलककउश्कसककन नो �वष�व�रनक क् क�कतकम�क्रमक्रकरीरकी कऔरक�वशकष�ैरक�व््सैक्रनककम�कस�मकरीरक
ी ।क संव रनक क् क40% व �र न्कइसकमीरवपा्ाकतभरैकक�वषरकैैरक क् क�कतकम�काोोउरनक्रकरीककी�।कसीएसआईआर-
आईआईट�आर, नककन नोकपर ाोाो््कआधरनरैकसीएसआईआईक््कउोकपमुलकनकटव ा् कपनराोजनरांक्रकनकैरृवक�्ारक
औरकईाा-एफपीक7, ाा क् , वपकनकऔरकजरपरनक क् कछीकअंैरराष्�ाकपमुलकपनराोजनरांकम�कभरोीउरर� ््।कसवं रनकनक, 
इंजी नाडाकन नोमकटकनराल (ईएनएम) क् कसं्लकष्कऔरकल�्कव्ानकम�कनकैृरवक�्ार, �वषरकैैरकमालारं्नक क् क्लएक
्रााप्रल�क /  ऐसक / ै्नी्क �व््सैक ््, न नो सुर�रक  क् क ्लएक �उशर नउ�श, व ्िलप्क मॉडल, ईएनएमक क् क
� ाररम्  पभरवकऔरकज �व्कप्र्लायक क् कसर कईएनएमक क् कसीसंसंधयकपरकमीरवपा्ाकक्रााक�्ारकी ।कसवं रनक
नक, आईआईट�, आईआईएससी, �व्व�व ारलाय, अनुसंधरनकसंव रनयकऔरकत ाोोयक क् कसर कन नो पर ाोाो्् क् क�कतक
म�कजीवंैकनकटव ा् कसनरारकी ।कन नोमकटकनरालसक््कसुर�रक/ �वषरकैैरक्रक आं्लन ्रनकक क् क्लए, सससककमीरवपा्ाक
म ुउयकम�कसकक्ुछक्ोकसंसोाधैक्रनकक््कआव्ा्ैरकी : i) आ्ररकऔरकमरपक्रकपभरव; ii) डोजीमक्�; iii) �वैर्क
औरक  ्�्ंोक क् कमरोा; iv) पर��्कमॉडलक क् क�व्रसकऔरकसरारपन; v) इनक�व्ोकसनरमकइन वीवोकएकस्रपोलकशनकvi) 
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इ्ोटोिकस्सट�; vii) ्नपााटकशनलकन नोटॉिकस्सट�कऔरकviii) जीवनकु क �व्लकष्।कन नोमकट�नरालकटॉिकस्ोलॉजीक
समाीक क् कव �र न्यक्रकमुखाकत उक्ाकन नोमकट�नरालक क् कववरववाकऔरकपारावर्ीाकपभरवयक््कजरंुक्रनरकऔरक
इन््क�वषरकैैर  नि्ुैक्रनरकी किजससककतपभोकैरकतरपरउय, ववरववाकउकलभरलकतरपरउयकऔरकाु�्रसरकतप्र्यक
म�कइन्रकसुर��ैकतपाोोकसु नि्ुैक््कजरकस क् ।क 
 
Photoprotective efficiency of PLGA-curcumin nanoparticles versus curcumin through 
the involvement of ERK/AKT pathway under ambient UV-R exposure in HaCaT cell line 
Curcumin (Cur) has been demonstrated to have wide pharmacological window including anti-
oxidant and anti-inflammatory properties. However, phototoxicity under sunlight exposure and 
poor biological availability limits its applicability. Authors have synthesized biodegradable and 
non-toxic polymer-poly (lactic-co-glycolic) acid (PLGA) encapsulated formulation of 
curcumin (PLGA-Cur-NPs) of 150 nm size range. Photochemically free curcumin generates 
ROS, lipid peroxidation and induces significant UVA and UVB mediated impaired 
mitochondrial functions leading to apoptosis/necrosis and cell injury in two different origin 
cell lines viz., mouse fibroblasts-NIH-3T3 and human keratinocytes-HaCaT as compared to 
PLGA-Cur-NPs. Molecular docking studies suggested that intact curcumin from nanoparticles, 
bind with BAX in BIM SAHB site and attenuate it to undergo apoptosis while upregulating 
anti-apoptotic genes like BCL2. Real time studies and western blot analysis with specific 
phosphorylation inhibitor of ERK1 and AKT1/2/3 confirm the involvement of ERK/AKT 
signaling molecules to trigger the survival cascade in case of PLGA-Cur-NPs. Our finding 
demonstrates that low level sustained release of curcumin from PLGA-Cur-NPs could be a 
promising way to protect the adverse biological interactions of photo-degradation products of 
curcumin upon the exposure of UVA and UVB. Hence, the applicability of PLGA-Cur-NPs 
could be suggested as prolonged radical scavenging ingredient in curcumin containing 
products. 
Chopra D, Ray L, Dwivedi A, Tiwari SK, Singh J, Singh KP, Kushwaha HN, Jahan S, Pandey 
A, Gupta SK, Chaturvedi RK, Pant AB, Ray RS, Gupta KC. Biomaterials. 2016; 84:25-41 
 
 ्र्ु  न बना  पीएल्ीए-्र्ु  न ननैो्षय क्  प्ाशी्रय् दय�ा ्ा, ईआर क् /ए क् ट� ्� 
भागीदार� क्   ाा्  सक ्�वी–आर  ं हक क् ट सकल लाइन सक आ्लन  
्र्ु्मन एंट�-शकसीड�टकऔरकएं�ट-इत्लरमकशनकस�ीैकलारप्कऔषधीाकोु्ंकपउशानक्रैरकी क।कीरलरं�्, धापक क् क
ैीैकप्रशीा�वषरकैर औरकलररसकज �व्कतपललधैरक क् क्रर्कइस््कतपाोाोैरकसी्मैकी क।कीमनक ज वीावीघटन 
औरको रक�वष लकक150 एनएमकआ्ररक क् कसीुल्कपरल�क(ल िकट्-सी-गला्य्ल्) ए्सडक(पीएलजीए) ्र्ु्मन ्ोक
सं्लक�षैक�्ारक।कप्रशीारसरान मुकैक्र्ु्मन पीएलजीए-्र्ु्मन-न नो््क््कैुलनरकम�कआराएस, ्ल�पडक
परशकसीडकसन तरपतनक्रैरकी कऔरकाावीएकऔरकाावीसीक क् कैीैकलररसकमरइटो्ॉित्ाल ्रााक क् कमधाव ैरकसकक
सकलकुोटकऔरकसकलकमृै ुक्रैरकी क इनकउोकमीरवपा्ाकअलोकमालक्ो्श्रकलरइनकमरतसक �फबोललरवट-एनआईएुक
3ट�3 औरक मरनवक क् रटकनयसरईटस- ीक क् ट. आिणव्क डॉ�्ंोक अधाानक ्रक सुझरवक ी क �्क न नो््यक सकक सर्रररक
्र्ु्मन, सीआईएम-एसएएुसीकसरइटकम� सीएएकसक क्  सर कसरजधकीोैरकी कऔरक्मकएपोपटो्सस ्रनकक क् क ्लएक
एपोपटो�ट् �वरोधीकजीनक्ोकसीसीएल-2 ्ोकसढर उकैरकी ।आरट�-पीसीआर औरकवकवटना ललोटकअधाानकनककईआर क् -
1औरकए क् ट�-1/2/3 क् क �व्शषक्फोवफोररइलकशनकअवरोधक क् कसर कईआर क् /ए क् ट� सं क् ैनकअ्ुांक््कभरोीउरर�क््क
पुिषटकीुईकजोक््कपीएलजीएक्र्ु्मन- एनपीएसक क् कउरवररकसकलकजीवनक्ोकसढ़नककम�कसीाोोीकी ।कीमरररक नष्षाक
ाीकउशराैरकी क �्कपीएलजीए-्र्ु्मन-एनपीएसक क् कउरवररक  नननकवैरकसकक  नरंैरक्र्ु्मन ््क  न्लनरकए्क
आशरजन्कैर�्रकीोकस्ैरकी क्र्ु्मन क् काावीएकऔरकाावीसीक क् कैीैकत�पनकप्रशकतरपरउक्रकज �व्क््यक
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सककप ै ा् लक� ारकसकक।कइस्लए, पीएलजीए- ्र्ु्मन-एनपीएसक््कपाोजाैरक क् करपकम�क्र्ु्मन ाुकैकतरपरउयक
म�कलंसककसमाकै्कसफरईकघट्क क् करपकम�क पाोोक्रनकक्रकसुझरवक�उारकजरकस्ैरकी । 
ुोपड़रक डी,  रकक एल,  �ववकउ� ए,  ैवरर�कएस, ्सींकएस; ्सींक क् पी, जीरनकएस, परडंकक ए, ोुपैरकएसक , ुैुव�उ�क
आर क् , पंैकएसी, रराकआरकएस, ोुपैरक क् .सीक; सराोम �टनरालस, 2016, 84: 25-41  
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SCENARIO OF FOOD CONTAMINATION AND ADULTERATION IN INDIA 
Mukul Das 

 
Food, one of the fundamental necessities of life, is required for growth and maintenance of our 
body.  A major concern of human societies has been the attainment of sufficient quantities of 
food to provide to their citizens. With the development of modern agricultural methodologies, 
the need for food preservation and processing was realized to ensure an adequate food supply 
during non-agriculturally productive periods. In the recent past, both developed and developing 
countries experienced many life-style changes that have led to an increased demand for 
processed foods. Processed food now represents more than half of the diet of many developed 
societies. With the fast growth of food processing industry, the trend towards the use of various 
food additives added for technological purposes has also increased. The use of additives has 
acquired legitimacy in processed foods and is justified as they serve to maintain the nutritional 
quality and enhance the shelf life of the product. Their use curtails wastage of seasonal 
surpluses, especially in developing countries, which lack modern storage and adequate 
transport facilities. Also, in tropical regions where high temperature and humidity stimulate 
microbial growth and development of oxidative rancidity of foods, the use of additives can be 
of much advantage. This has led to a global concern about food safety and unfair trade 
practices in quality, quantity and presentation. The scientific and public debates over the safety 
of chemical additives, contaminants, adulterants, and pollutants appearing in foodstuffs have 
been emphasized from time to time. Thus the demand for an essentially risk-free food supply 
has increased.  
The common pollutants, contaminants and adulterants causing concern to food industry and 
consumers could be broadly classified as (a) intentional and (b) non-intentional chemicals. The 
first category includes deliberate added chemicals like additives and adulterants, the latter for 
the purpose of disguising inferior commodities and/or earning undue profits. The second group 
of non-intentional contaminants can come during production, processing, packaging and 
storage or through absorption from soil such as DDT in the food chain and sewer irrigation 
may result in microbial/mycotic contamination as well as heavy metal contamination such as 
lead, chromium etc. In this article, an attempt has been made to highlight the commonly 
encountered food contaminants and adulterants and their health implications. 
1.     Intentionally Added Chemicals In Foodstufs: 
             1.1. Colours in foodstuffs: 
The use of colours for making foodstuffs aesthetically and psychologically attractive has been 
known for centuries. Synthetic colours are added to food commodities to replace natural color 
lost during processing, to reduce batch-to-batch variation and to produce products with 
consumer appeal where no natural color exists. Thus coloration of food allows the desired 
esthetic quality of a particular product, and for these reason it is of importance to food 
industries. Several sociological, technical and economic factors have influenced the food 
industry in the past. Hence food industry strives to provide visually appealing foods that have 
good taste and meet the consumers demand on quality and price.  
The use of an array of synthetic colours started in food industry in late 1800s without any 
knowledge of their safety. This led to the frequent usage of colours for decorative purposes and 
unfortunately to disguise low quality foods as well. Since there was no control over the use of 
colours in food, inevitably the need for legislation on the approved list of colours, meeting the 
health concerns eventually came into force in most countries. 
Under the Food Safety and Standards Authority of India (FSSAI), eight synthetic colours viz, 
Sunset Yellow FCF, Tartrazine, Ponceau 4R, Carmoisine, Erythrosine, Brilliant Blue FCF, 
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Fast Green FCF and Indigocarmine are permitted to be added to food items The increasing 
number of dyes has made their classification and nomenclature very difficult.  The dual 
classification system used in color index (CI) is accepted internationally. The unique system 
identifies each dye by a generic name (eg Basic yellow 2), which describes the application type 
(i.e. Basic) and color (eg yellow).  A specific number is also allocated which represent CI 
number.  The maximum permissible level of all food colours that can be added either 
individually or in blend form to different food is 100 parts per million (ppm or μg/g) except in 
canned food where the level of 200 ppm is allowed because of technological necessity. It is 
mandatory to declare the addition of artificial color on the label of the food item. In a 
surveillance study it was observed that almost 20 and 31% foodstuffs from urban and rural 
markets exceeded the permissible level of 100 ppm, respectively.  
The safety data of various synthetic permitted food colours has been reviewed from time to 
time by the Joint FAO/WHO Expert Committee on Food Additives (JECFA). Besides 
synthetic colours, some natural pigments are also permitted under FSSAI. It has been 
emphasized that some of the food commodities should be absolutely free from any synthetic 
colours .  
In spite of the regulatory provisions, studies have shown the use of various non-permitted 
colours and also revealed that synthetic colours are being added in foods in which they are not 
permitted. It has also been reported that same of the Hungarian ethnic foods and shrimp paste 
in Malaysia were colored with non-permitted lead salts and Rhodamine B to impart orange and 
pink shade. Recent studies have shown that the prevalence of non-permitted colours in food 
commodities is more in rural markets (38%) as compared to urban (25%). The chemical class 
and color index (CI) names of various non-permitted colours found in foodstuffs are depicted 
in Table 1. All the non-permitted colours in food commodities are generally water soluble 
except Sudan dyes, which   are encountered in powdered red chili samples. Synthetic Sudan 
colours and Ratanjot from the root of Onosma hispidum, which are not permitted, have also 
been observed in meat and vegetable curry samples sold on street- side vendors. 
Table 1: List of commonly encountered non-permitted colors in foodstuffs 

Common Name                             C.I. Name                             Chemical Class                      
                                & Number 

1. Amaranth    C.I. Food Red 9       Monoazo 
                              (16185) 
2. Auramine                            C.I.Basic Yellow 2                        Diarylmethane 
                                                               (41000) 
3. Blue VRS                              C.I. Food Blue 3                   Triarylmethane 
                                          (42045) 
4. Congo Red                             C.I. Direct Red 28                          Diazo 
                               (22120) 
5. Fast Red E                                     C.I. Acid Red 13                             Monoazo 
                            (16045) 
6. Green S                              C.I. Food Green 4          Triarylmethane 
    (Wool Green BS)                                (44090) 
7. Malachite                              C.I. Basic Green 4                Triarylmethane                          
    Green                                            (42000) 
8. Metanil Yellow                              C.I. Acid Yellow 36                       Monoazo 
                       (13065) 
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9. Orange II                              C.I. Acid Orange 7            Monoazo 
                                        (15510)  

10. Rhodamine B   C.I. Food Red 15             Xanthene             

       (45170) 

11. Sudan I                                         C.I. Solvent Yellow 14                  Monoazo 

            (12055)  

12. Sudan II                             C.I. Solvent Orange 7              Monoazo 
                     (12140) 
13. Sudan III                                     C.I. Solvent Red 23                         Diazo 
                                (26100) 
14. Ratanjot                                     C.I. Natural Red 20                          Alkanet 
     (Alkanin)                             (75530) 
 

As the unethical practice of coloration of food materials with non-permitted dyes is likely to 
expose the consumer to various health hazards, it is pertinent to give a brief toxicological 
profile of the non-permitted colours, which have been detected in food preparations. Animal 
toxicity experiments revealed that most of the non-permitted dyes inhibit the growth.  Orange 
II, Auramine, Rhodamine B, Blue VRS, Malachite green and Sudan III have been shown to 
produce pathological lesions in vital organs like kidney, spleen and liver. Metanil yellow (Gau 
Marka Rang), the most popular among the non-permitted dyes, has been shown to cause 
degenerative changes in kidney, testis, ovary, liver and spleen. This dye has also been shown to 
cause lesions in DNA generally referred to as mutagenic and cancer promoting activity. 
Administration of Congo red resulted in the abnormal accumulation of cerebrospinal fluid in 
ventricles of brain called hydrocephalus, hydronephrosis – a condition in which enlargement of 
kidney occurs due to accumulation of urine and ocular defects in fetus. Studies suggest that 
Congo red is a mutagenic compound. 
Auramine, Congo red, Malachite green, Rhodamine B and Blue VRS have been shown to 
cause cancer of lung, breast, ovary and liver; and teratogenic abnormality, a property which 
causes deformities of an embryo or fetus. It has also been observed that the toxicity of blend of 
non-permitted colours is more than the exposure to single dye. 
1.2. Adulterants in edible oils: 
Edible oils and fats serve as the only source of essential fatty acids, add special flavors and 
maintain cell membrane integrity. This commodity has attracted maximum scope for addition 
of variety of adulterants. Many a times it is the plain price variations and economic gain, which 
is the prime cause of adulteration. However, huge gaps between supply and demand of edible 
oils and shortages of particular oil also prompt the unscrupulous traders   to indulge in 
malpractice of adulteration.  
1.2.1. Argemone seed oil: 
Argemone mexicana L. (Papaveraceae) is a wild plant (Figure 1a) popularly known as 
satyanashi (Shailkanta in Bengal, Bharbhanda in Uttar Pradesh). Its seeds bear a close 
superficial resemblance to black mustard seeds (Brassica nigra) (Figure 1b). Accidental 
admixture of argemone seeds with those of mustard, growing in the same field, does not occur 
as the harvesting time of mustard (February-March) and argemone (May-June) is different. 
Argemone seeds are rich in oil (30%-35%) whose color is similar to that of mustard oil.  
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Figure 1: Argemone plant having a pod (a) containing seeds (b) 
 
 

 

 
 
 
 
 
Consumption of mustard oil contaminated with argemone seed oil is known to cause epidemic 
dropsy, a disease where fluid is accumulated in different tissue causing swelling. Argemone 
poisoning was first reported from Calcutta in 1877. Since then, several outbreaks have 
occurred in different states of India as well as in Mauritius, Fiji Islands and South Africa. The 
1998 dropsy in Delhi was possibly the largest in India so far wherein over 3000 persons were 
hospitalized and 65 lost their lives. The problem of adulteration of mustard oil with argemone 
still exists as evidenced by dropsy at Gwaliar in 2000, Kannauj in 2002 and Lucknow in 2005. 
The clinical manifestations of argemone oil poisoning include vomiting, diarrhea, nausea, 
fever, erythema, bilateral pitting edema of the lower limbs, breathlessness, tachycardia, 
hepatomegaly, crepitations in the lungs and gallop rhythm. In severe cases, glaucoma and even 
death due to cardiac and respiratory failure have been reported. Normocytic hypochromic 
anemia indicating abnormal small erythrocytes with increased erythrocyte sedimentation rate 
(ESR) is a constant feature. Pregnant women afflicted with epidemic dropsy either abort or 
give birth to stillborn fetuses.  
The toxicity of argemone oil has been attributed to its physiologically active 
benzophenanthridine alkaloids-sanguinarine and dihydrosanguinarine. Both these compounds 
are interconvertible by simple oxidation and reduction processes. The alkaloid content in 
argemone oil varies from 0.044% to 0.5%, which may be due to climatic and geographical 
factors on the toxin content of the plant. 
Detection of argemone oil in mustard oil has always been a cause for concern. CSIR-IITR, 
Lucknow has developed a qualitative test kit with a sensitivity of 100 ppm for the detection of 
argemone oil at the field level The kit is easy to perform and takes about 15-20 minutes. A 
portion of test oil is taken in a test tube and shaken with a reagent mixture. It is allowed to 
stand to separate the two layers (hot water immersion shortens separation time). A drop of 
lower layer is applied on a filter paper strip and viewed under AO kit. An orange to purplish 
fluorescent spot indicates the presence of argemone oil (Figure 2). The kit was used during 
1998 Delhi dropsy for expeditious analysis and clearance of accumulated oil samples at Delhi. 
During that time analysis of the loose mustard oil samples from outskirts of Lucknow showed 
that every fourth sample was adulterated with argemone oil, which led to ban on the sale of 
loose mustard oil. However the scenario was quite bad when oil/ fat samples from the 
consumers of Lucknow city were analyzed, which showed more than 50% samples adulterated 
with argemone oil. 
 

 

a 

b 
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Figure 2 Argemone oil detection kit 

 

Experimental studies suggest that the skin, liver, lungs, kidneys and heart are the target sites 
for argemone oil intoxication. Argemone oil causes a dilatation of the smaller arterioles and 
capillaries. ‘Capillaritis’, a condition refers to inflammation and leakage of capillaries, leads to 
the escape of serum albumin with a concomitant increase in globulin resulting in increased 
capillary permeability, which may be responsible for edema and serous effusions in the 
pericardium, lungs and pleural cavity. Studies suggest that argemone oil inactivates the hepatic 
heme protein, cytochrome P-450, which is responsible for the biotransformation of a variety of 
xenobiotics, thus impairing the clearance of argemone alkaloids from the body, resulting in 
cumulative toxicity. A green fluorescent metabolite, benzacridine formed from sanguinarine, 
was detected in the urine and feces of rats and guinea pigs even after 96 hours of oral 
intubation of sanguinarine. This metabolite has also been detected in the milk of sheep grazing 
on argemone plants. Argemone oil has also been reported to enhance the production of reactive 
oxygen species (ROS), which are highly reactive and toxic. It has been shown that ROS like 
singlet oxygen and hydroxyl radicals were involved in argemone oil toxicity which led to 
oxidative damage of proteins, lipids and DNA in the blood of epidemic dropsy patients. 
Argemone oil and its isolated alkaloid have also been shown to produce DNA lesion and 
cancer causing effects in animals. Subsequent studies have shown that AO is responsible for 
gall bladder cancer (GBC) if consumed orally, which is linked to higher incidence of GBC in 
the population of Indo-Gangetic Basin. Several bioantioxidants were shown to protect against 
argemone oil-induced toxicity in experimental animals. Based on these studies, a limited trial 
of a combination of bioantioxidants (Riboflavin and α-tocopherol) was conducted in dropsy 
patients at Barabanki. This regimen was adopted in several hospitals of Delhi, Kannauj and 
Lucknow during 1998, 2002 and 2005 epidemic dropsy, respectively, which showed beneficial 
effects in patients.  
 
 



 
Tox.Res.Bull / �वष�व.शोध.प�त्रक36 (1) 2016 

 

32 
 

1.2.2. Butter yellow: 
Light pale cheaper oils, dyed with synthetic dyes along with the addition of mustard pungency 
factor allyl isothiocyanate, are sometimes sold under the pretext of mustard oil. An earlier 
study on analysis of edible oils from the state of Uttar Pradesh showed that almost 3.5% 
samples were adulterated with a non-permitted fat-soluble azo dye, Butter yellow. However, in 
a set of over 100 mustard oil loose samples collected during July 2002 from different markets 
of Lucknow, showed that more than 50% samples were artificially colored with Butter yellow. 
Butter yellow interacts with macromolecules like DNA and proteins to initiate toxic effects at 
gene and DNA levels, referred to as genotoxic and mutagenic responses. It has been found to 
produce hepatic and skin tumors as well as cancer in respiratory tract. Due to its highly 
reactive and toxic property, this color has been banned for food usage in 1950s. 
The detection of Butter yellow is performed by reverse phase chromatography on a paraffin 
pre-coated paper sheets. A simple technology referred to as ‘MO Check’ (Mustard Oil Check 
Strip) for the detection of Butter yellow in oils has been developed (Figure 4). This is a 
chemically pre-coated test strip, which enables on the spot detection of Butter yellow in edible 
oils. The test is easy to perform, takes only a few minutes and requires only visual observation. 
The detection of butter yellow can be carried out by simply placing a drop of test oil on MO 
Check Strip. If the color of spot changes to pink, the oil is considered to be adulterated with 
butter yellow. The color of the spot can be matched with standard color printed on the cover 
sheet of strip as shown in figure 3.  
  
Figure 3 MO Check strip for detection of butter yellow in edible oil 
 

 
1.2.3. Tricresyl phosphate  
Tricresyl phosphate (TCP) is an odorless, colorless, industrial and organophosphorus chemical. 
It is used in lacquers and varnishes as a plasticizer and also in hydraulic fluid. TCP has been 
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shown to cause paralysis of hands and feet in animals and humans (68). However, its mode of 
action is not yet fully understood. It appears that ortho isomer of TCP is more toxic than its 
meta or para isomers. Outbreaks of TCP poisoning have occurred in past in the USA, 
Morocco, India, Durban and Sri Lanka. In July 1988, an outbreak through the consumption of 
adulterated rapeseed oil took place at Behala area in Southwest outskirts of Calcutta. About 
600 victims reported to hospital, of which 343 were admitted. During this period several 
rapeseed oil samples of Behala area were   analyzed   and   some them were found to be 
contaminated with TCP. Majority of the patients gave a history of gastric upset at the onset 
followed by numbness, tingling and weakness of lower limbs after 5-7 days of consumption of 
contaminated oil. The weakness in the lower limbs increased in the second week and was 
followed by the involvement of the upper limbs. Foot drop was encountered in nearly all the 
severe cases showing weakness of proximal muscle. Upper limbs were affected in more than 
half of the admitted patients, the salient feature being wrist drop. On examination, ankle jerk 
was absent and knee reflexes were poor.  
    An 18 months follow-up study of these patients revealed that only 37.9% patients 
recovered from TCP induced paralysis while the majority (62.1%) still had neurological 
deficits. The factors of age, addiction and nutritional status have been observed to be of 
importance in relation to recovery from neurological loss following TCP ingestion. Though all 
types of addictions have an adverse effect on recovery, but addiction to alcohol was found to 
be a significant factor. Even after eighteen months of the outbreak, recovery in these patients 
was extremely slow and residual neurological loss persisted. Though complete recovery in 
some of the severely affected cases is doubtful, regular physiotherapy exercises may yield 
better rehabilitation prospects. It may even leave many victims permanently disabled and 
crippled for rest of their life. It is equally important to note that no specific line of treatment is 
known so far and efforts to work out suitable remedial measures of TCP poisoning must be 
made. 
1.3. Adulterants in pulses: 
Among cereals, kesari dal (Lathyrus sativus) and its flour are at times mixed in dal arhar 
(Cajanus indicus) and dehusked Bengal gram flour (Besan). L. sativus pulse is considered as   
an   inexpensive legume, which does not require much irrigational inputs. Lathyrus sativus 
forms a staple food for the low-income group population in several parts of Central India. Its 
continued consumption in appreciable quantities for a period of 2-3 months causes progressive 
spastic paralysis of lower limbs, which is commonly referred to as lathyrism. The disease can 
be categorized in 4 stages of spastic paralysis, (i) Non stick stage: in mild cases, victims walk 
with short steps and jerky movements (Figure 4a); (ii) One stick stage: in advanced cases, 
victims walk with bent knees, raising of heels and with the support of one stick; (iii) Two stick 
stage: the victims show scissoring and crossed gait and are able to walk with the help of two 
sticks (Figure 4b) and (iv) Crawler stage: in the advanced stage of disease, the victims are 
forced to crawl on palms and knees as they cannot walk even with the support of two sticks.  

Figure 4:  Victims showing different stages of Lathyrism 
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The disease has been responsible for crippling several thousand people. There was an earlier 
report claiming about 32000 victims in Rewa and Satna districts of Madhya Pradesh alone. The 
outbreak of this disease is highly prevalent in Ethiopia, Bangladesh and Afghanistan. The 
etiological agent for neurolathyrism was found to be an unusual amino acid,  
beta oxaly amino alanine (BOAA). The content of BOAA in L. sativus is known to vary from 
0.2 to 2.5%. Due to the toxic nature of L. sativus many countries have banned its cultivation. In 
India, majority of the states have imposed restrictions on its cultivation/ sale excluding West 
Bengal, Bihar and Madhya Pradesh. During an outbreak of paralysis in some villages of Unnao 
district of Uttar Pradesh an epidemiological survey was undertaken by ITRC. Various afflicted 
persons were clinically examined (Figure 4a, b) and a batch of 45 samples of household atta 
and dal examined for the presence of BOAA. Of these 16 samples showed positive test for 
BOAA. Also, the ground water consumed by these victims contained 3-20 times higher 
concentration of manganese than the permissible levels. However, any relationship between 
manganese and lathyrism remained unresolved at that time. However, later it was observed that 
some of the pre-disposing factors like ascorbic acid deficiency and low levels of manganese 
exposure could be instrumental in producing lathyrism. However, in 2016 the ban on 
cultivation of Lathyrus sativus has been lifted that may affect the pre-disposed population. 
Thus, to ensure the good health of the citizens of our country, the ban on cultivation and sale of 
Lathyrus sativus should be continued, till we get a low toxin variety of this pulse. 
Efforts to propagate genetically engineered low toxin varieties of L. sativus by Indian Council 
of Agriculture Research (ICAR) are in progress. Once the toxin is removed, lathyrus has all the 
potential to offer not only affordable pulse for the vast section of the society but also an 
extraordinarily environmentally tolerant, pest resistant, low irrigational need, hardy crop which 
is otherwise quite rich in high protein, economical and acceptable taste. 
2. Non-Intentional Food Contaminants: 
2.1. Mycotoxins: 
Mycotoxins are ubiquitous contaminants owing to the global distribution of toxigenic fungi, 
thereby putting crops and consumers (man and cattle) at risk and causing serious problems in 
agricultural economics and international trade of a wide range of products including cereals, 
dried fruits, coffee beans and oils seeds. The level of mycotoxin contamination of such 
commodities varies from year to year depending on climatic conditions, commodity and 
location in a country as well as improper harvesting, storage and processing operation. It has 
been estimated that one quarter of world’s food crops is at risk owing to mycotoxin 
contamination. The mycotoxins produced by several toxigenic fungi lead to mycotoxicoses and 
their occurrence as contaminants of major components of diet is listed in Table 2.  
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Table 2: Occurrence of various mycotoxins in foodstuffs and their biological activities 

Mycotoxin Producing 
Genus 

Occurrence Biological activity 

Aflatoxin B1                Aspergillus Corn, Peanut, Dry fruits, Spices, 
Rice     

Carcinogenicity,  
Teratogenicity 

Citrinin Penicillium, 
Aspergillus 

Maize, Rice, Wheat, Barley, 
Flour, Oats, Rye, Peanut   

Nephrotoxicity 
 

α-Cyclopiazonic acid  Penicillium, 
Aspergillus 
 

Maize, Millet, Milk, Ham, 
Tomato, Pulses, Cheese, Peanut, 
Sausage 

Neurotoxicity 
 

Ergotoxins Claviceps Wheat, Barley, Oats, Rye, Millet, 
Maize 

Vasoconstriction,  
Neurotoxicity 

Fumonisin B1   Fusarium Maize, Rice, Navy bean 
 

Carcinogenicity,  
Neurotoxicity 

Ochratoxin A     Penicillium, 
Aspergillus 

Coffee, Wine, Beer, Cereal, 
Spices, Cocoa, Licorice    

Carcinogenicity,  
Nephrotoxicity 

Patulin   Penicillium Apple, Orange, Pear,  
Grapes, Strawberry 

Mutagenicity 
 

Penitrem-A Penicillium Corn, Cheese, Maize, Nuts, 
Processed meat 

Neurotoxicity 

Phomopsin A Phomopsis Lupinstubble Hepatotoxicity 
Sporidesmin-A Pithomyces Pastures    Hepatotoxicity,  

Photosensitivity 
Trichothecenes           Fusarium Wheat, Barley, Rye, Oats, Rice, 

Soya bean, Potatoes, Groundnuts, 
Mango 

Dermatotoxicity, 
Heamopoietic effects 

Zearalenone Fusarium Maize, Corn, Bread, Walnut Estrogenism,  
Reproductive 
irregularities 

 

Aflatoxins are a group of highly toxic and carcinogenic secondary metabolites. There are four 
main aflatoxins B1, B2, G1 and G2 denoting their fluorescence color and relative 
chromatographic mobility.  Aflatoxin M1 (AFM1), a metabolite of AFB1, has been given the 
name because of its presence in milk. Among the various aflatoxins, Aflatoxin B1 (AFB1) has 
been implicated in highly lethal episodic outbreaks of mold poisoning in exposed human and 
animal populations. Recently, AFM1 has been shown to be present in Indian infant milk 
samples (65-1012 ng/l) and liquid milk (28-164 ng/l). Almost 99% of the contaminated 
samples exceeded the European Communities recommended limits (50 ng/l) while 9 % 
samples exceeded the prescribed limits of US regulations (500 ng/l). Studies on aflatoxins have 
fastened an increasing concern about the possible health hazards engendered by the 
introduction of toxic and possibly carcinogenic compounds into foods by molds. Aflatoxins, 
fumonisins, ochratoxins, patulins, tricothecenes, zearalenone, etc. are some common 
mycotoxin groups whose limits have been prescribed and are being regularly tested in 
developed countries (Table 3). At present, FSSAI has limits for total content of aflatoxins and 
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trichothecenes. Limits for individual aflatoxins like B1/B2, M1

 

 and various other mycotoxins 
have not yet been prescribed. There is an urgent need to formulate these limits and monitor 
their levels in different food commodities. 

Table 3: Prescribed levels of various mycotoxins by different regulatory organisations 
Commodity   Mycotoxin                 Maximum limits (μg/kg) 

  Codex U.S. –FDA      EU     India 

Peanuts Aflatoxin B1       15        20       2       30 

 Cereals Ergotoxins    1000     1000     1000    No stds 

 Maize Fumonisin- B1    1000     1000     1000    No stds 

Cereals Ochratoxin-A        5        20        5    No stds 

 Apple Patulin       50        50       50    No stds 

 Lupin Phomopsin-A      5          5        5    No stds 

 Cereals Trichothecenes     No stds     500     500     1000 

 Cereals Zearalenone    1000    No stds     1000    No stds 

Codex- Codex Alimentarious is an international organization, which develop food standards, guidelines and 
related text for protecting health of consumers. 
US-FDA- United States Food and Drug Administration. 
EU- European Union countries like Austria, Belgium, Denmark, Finland, France, Germany, Italy, Netherland, 
United Kingdom, prepares food laws , which are followed collectively by them. 
2. 2. Metals: 
The rapid industrialization and use of fertilizers and pesticides in agriculture have led to 
release significant quantities of metals in our environment. Various metals have been detected 
in air, soil and water leading to absorption in food crops. Thus food and water is the main 
sources through which human exposure to metals have been observed.  
In general all the metals are probably toxic if consumed in large dose and hence it is difficult  
to  make  clear  distinction  between  essential  and  toxic  metals. Some metals like 
sodium, potassium, calcium, phosphorus have nutritional value, while the others are toxic 
(arsenic, mercury, lead, cadmium) even at low levels of intake. Few of the metals have been 
found essential for our body at low concentrations which include iron, copper, zinc, 
manganese, cobalt, molybdenum, selenium, chromium, nickel, tin and valium, but excessive 
intake of these may cause deleterious effects. The range of permissible level of various toxic 
metals in some foodstuffs under FSSAI is described in Table 4. The estimation of metals in 
foodstuffs is carried out by extraction followed by atomic absorption spectrophotometry. This 
is an instrument which measures the content of various metals in samples. 
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Table 4:  Permissible levels of toxic metal in some foodstuffs under FSSAI. 
Metal Article of food  Parts per million 

(ppm) by weight 
Lead  Infant milk substitute and infant foods 

  
0.2 

 Turmeric whole and powder, tea, dehydrated 
onions, dried herbs and spices, flavourings, 
iquid pectin, food colouring other than caramel 
and baking powder. 

 

10.0 
 

 Solid pectin 
 

50.0 

Arsenic Infant milk substitue and infant foods 
 

0.05 

 Dried herbs, clearing agents, solid pectin, 
spices, food colouring other than synthetic 
colouring 
 

5.0 
 

Tin  Infant milk substitute and infant foods, hard 
boiled sugar confectionery 
 

5.0 

 Processed and canned products, jam, jellies 
and marmalade, juices, pulp and pulp 
products, cooked ham, chopped meat, canned 
chicken, canned mutton and goat meat. 
 

250.0 
 

Cadmium Infant milk substitute and infant foods, turmeric 
whole and powder 
 

0.1 

 Other foods 
 

1.5 

Mercury Fish 
 

0.5 

 Other foods 
 

1.0 

Methyl mercury 
(Calculated as the element) 
 

All foods 0.25 

Chromium Refined Sugar 
 

20 ppb 
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The target organs of toxic metals are described in Table 5. The ill famous ‘Minamata’ disease 
in 1950s due to consumption of fish from the Minamata Bay in Japan, polluted by methyl 
mercury rich industrial effluents is well known.  Over a thousand people became ill with 
neurological deficits and more than fifty died as a result of the disease. In 1970s methyl 
mercury poisoning again occurred in Iraq, when seed grain treated with a fungicide 
containing this compound was ground into flour resulting in over 6000 cases with 600 deaths. 
The relative toxicity of methyl mercury as compared to inorganic mercury salt has been 
attributed due to its faster absorption through intestinal cells. A tolerable weekly intake of 5 
µg/kg body weight of total mercury, of which no more than 3.3µg/kg body weight should be 
methyl mercury, has been recommended.   

 
Table 5:  Target organs of toxic metals 
Metal Target organs 

 
Arsenic  Skin, lungs and kidney 
 
Cadmium  Kidney, lungs and liver 
 
Chromium Skin 
 
Lead  Haematopoietic tissue, kidney, central and peripheral nervous system 

Manganese  Central nervous system 
 
Mercury  Central nervous system and kidney 
 
 The outbreak of Itai-Itai disease in Japan following consumption of rice contaminated with 
high levels of cadmium has highlighted the risk due to inadvertent intake of such metals 
through food chain. Plants from soil readily absorb cadmium. Food crops grown on cadmium-
contaminated soils, thus, become a source of exposure for man and animals. WHO has 
recommended that the total weekly intake of cadmium should not be more than 7 µg/kg body 
weight.     
Food is the major source of lead exposure for humans. Food grains, vegetables, fruits etc 
contain variable amount of lead. Absorption of lead is higher in children and infants than 
adults. Pregnant women and developing fetuses appear to be more sensitive to lead due to 
enhanced food intake. WHO has recommended that the total weekly intake of lead should not 
exceed 25 µg/kg body weight for infants, children and adults.  
The problem of arsenic in water has been a cause of global concern. Bangladesh and West 
Bengal are one of the major endemic areas; however, in recent times Ballia town of Uttar 
Pradesh has also shown several cases of arsenic poisoning due to contaminated ground water. 
Efforts are being made to remove arsenic from ground water so as to obtain safe drinking 
water. The first episode of arsenic poisoning occurred in Japan when over 12,000 infants 
consumed contaminated dried milk along with 130 deaths. High levels of arsenic have been 
reported in vegetables due to the soil contaminated with arsenic. The tolerable daily intake of 
arsenic has been recommended to be 2µg/kg body weight.  
Chromium can also enter through food chain either through the tannery effluents or in soil rich 
in chromite ore as in Sukinda Valley.  Chromium has been detected in various foodstuffs such 
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as sugar, milk, vegetables, nuts etc. Chromium exist in trivalent state, which is inert, however, 
conversion to hexavalent state enhances the toxicity. The tolerable daily intake of chromium 
through food and water has been recommended to be 78± 42 µg.  
Nickel like many other trace elements is widespread in the contemporary human environment 
including water, soil and food. Based on nickel content in 9 different US diets, an average 
intake of 165 µg/day of nickel was calculated. The dietary nickel intake of 250 µg/day for UK 
population has been reported, which includes an estimated 100 µg/day for nickel migrating 
from metal cookware. Though studies employing certain nickel salts like subsulphide, oxide, 
carbonyl etc provide unequivocal evidence of toxicity and/or carcinogenicity in experimental 
animals and humans, no increased cancer risk have been demonstrated in workers exposed 
exclusively to metallic nickel. Nickel is used as a catalyst for the hydrogenation of edible oils 
that have to be removed. Thus, the Good Manufacturing Practice (GMP) generally governs the 
levels of residual nickel catalyst in hydrogenated vegetable oils (HVO). A survey study in 
which 1221 HVO samples were analyzed showed that 11.7% had 1ppm residual nickel, which 
indicates that by adopting GMP, the levels of contamination with nickel could be appreciably 
contained. However, almost 43% samples showed 10-30 ppm nickel putting unnecessary body 
burden load. Based on these studies 1.5 ppm in HVO was recommended under FSSAI. 
Metallic contaminants in some items, which are used in food commodities, are not known. 
Silver foil (Chandi Ka Warq) is one such item for which specifications have not been prepared 
except that it should be 99.9% pure. This leaves an unspecified margin of 0.1% or 1000 µg/g 
for contaminants. The levels of metallic contaminants in silver foil (178 samples) showed that 
90% contained silver, whilst 10% were fraudulently made up of aluminum. In the case of silver 
foils, 46% of the samples adhered to the desired purity requirement of 99.9%, while 54% had a 
lower silver content. Chromium and lead contamination was found in over 54% of samples 
with an average value of 83 and 300 µg/g. Cadmium levels were detected in 28% of the silver 
foils with an average level of 97 µg/g. Thus, Bureau of Indian Standards (BIS) and FSSAI 
have now incorporated the limits of heavy toxic metals in food-grade silver foils. 
2.3. Polycyclic aromatic hydrocarbons: 
Polycyclic aromatic hydrocarbons (PAHs) are ubiquitous environmental pollutants. They are 
formed through a number of combustion processes and are present as a complex mixture of 
many individual PAHs.  Studies of various environmentally relevant matrices, such as coal 
combustion effluent, motor vehicle exhaust, used motor lubricating oils and tobacco smoke 
have shown that PAHs in these mixtures are mainly responsible for their carcinogenic 
potential. Toxicity data of 33 PAHs, which may pose health hazard to human health, have been 
accumulated. It has been suggested that PAHs having four or less than 4 benzene rings in its 
structure, referred to as light PAHs, are relatively less toxic than that of heavy PAHs having 
more than four benzene rings.  
Exposure to soot as a cause of scrotal cancer was noted for the first time in 1775. Occupational 
exposure to tars and paraffin has been reported to induce skin cancer. The lung is supposed to 
be the main site of PAHs induced cancer whereas skin tumors have become rare because of 
better personal hygiene. Recent studies have shown that repeatedly fried oil generates 
considerable amount of PAHS which are cytotoxic due to enhanced formation of a precursor 
(BP-7, 8-diol) of ultimate carcinogenic species, diol epoxide, thereby leading to increased 
DNA binding causing carcinogenesis in experimental animals.  
The German Food Industries have recommended a maximum limit of PAHs for refined fats 
and oils to an extent of 25 μg/kg and 5 μg/kg for light (acenaphthylene, acenaphthene, 
anthracene, benzo(a)flourene, benzanthracene, fluoranthene etc) and heavy PAHs 
(benzo(a)pyrene, benzo(ghi)perylene, coronene, dibenzanthracene etc), respectively.  
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Minimum risk level (MRL) doses have been proposed by United States-Environmental 
Protection Agency (US-EPA) for anthracene (0.3 mg/kg/day), acenaphthylene (0.06 
mg/kg/day), fluoranthene (0.04 mg/kg/day), flourene (0.04mg/kg/day) and pyrene (0.03 
mg/kg/day).  
Vegetable oils are reported to be naturally free of PAHs, and contamination is due to 
technological processes like smoke drying of oil seeds or environmental sources such as 
deposition from exhaust gases of traffic. The PAHs content of native olive oils was particularly 
high. Benzo(a)pyrene was detected in 30 vegetable oils from Italy and France in 1994, 
including 17 grape-seed oils and one pumpkinseed oil. The average concentration was 59 
μg/kg and the maximum value was 140 μg/kg. The source of these high levels was the smoke 
in drying ovens. In a recently conducted study in India, 296 oil samples comprising of coconut, 
groundnut, hydrogenated vegetable, linseed, mustard, olive, palm, refined vegetable, rice bran, 
safflower, sesame, soybean, and sunflower showed that 88.5% samples were contaminated 
with different PAH. Of 262 contaminated edible oil samples, 66.4% of the samples showed 
PAH content of more than the 25 µg/kg recommended by the German Society for Fat Science. 
The total PAH content was highest in virgin olive oil (624 µg/kg) and lowest in refined 
vegetable oils (40.2 µg/kg). The maximum content (265 µg/kg) of heavy PAH was found in 
olive oil and the minimum (4.6 µg/kg) in rice bran oil. Phenanthrene was present in 58.3% of 
the oil samples analyzed, followed by anthracene (53%). Among the heavy PAH, 
benzo(e)pyrene was observed in 31.2% of the samples followed by benzo(a)pyrene (25.5%). 
The intake of PAH was highest through olive oil (20.8 µg/day) followed by soybean oil (5.0 
µg/day) and lowest through refined vegetable oil (1.3µg/day). Based on these monitoring 
studies, international and national guidelines for permissible levels of PAH can be prepared so 
as to restrict the intake of these toxic contaminants. 
The intake of individual PAHs from food has been estimated to be 0.10-10 μg/day per person 
in USA. The total daily intake of benzo(a)pyrene from drinking water was estimated to be 
0.0002 μg/person. Cereals and cereal products are the main contributors to the intake of PAHs 
from food because they are a major component of the total diet. It is estimated that exposure to 
PAHs in humans is considerably higher through food than from ambient air or drinking water. 
Cereals seemed to be the main contributors (34%), followed by vegetable (about 18%) and oils 
and fats (about 16%).  
2. 4. Pesticides: 
 Pesticides are used extensively to increase agricultural crops and have become an integral 
part of modern farming. Some of these chemicals are also employed in public health including 
control of diseases like malaria. Based on biological activity, these compounds are categorized 
as herbicides, insecticides and weedicides, nematicides etc. It has been indicated that 
herbicides are maximally used (40%) followed by insecticides (30%) and fungicides (20%). 
However, depending on their chemical structures, pesticides are classified into 
organochlorines, organophosphates, carbamates, pyrethroids and triazines. 
Due to spraying of pesticides on crops for control of pests, their residues are found in soil, 
water, air and crops. Several pesticides have been reported in various foodstuffs including 
fruits, vegetables, cereals, grains, grain products, milk and dairy products, eggs, meat, fish, 
chicken etc. Because of their wide spread use, pesticides leach into surface and ground water, 
which ultimately    becomes the source of drinking   water. Though some of the  
persistent organic pesticides are banned or severely restricted in their use, they are still found 
to be present in environment and thus pose a threat to human health. FSSAI has recommended 
permissible levels of as many as 121 insectides and pesticides in different foodstuffs.  
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Organochlorine pesticides have high persistence ability in the environment due to which they 
accumulate in the tissues of living organisms including human beings. Many of the 
organochlorine pesticides like DDT and HCH have been shown to be neurotoxic, mutagenic 
and carcinogenic at low doses. The role of haem protein, cytochrome P-450 has been 
suggested on the body burden of organochlorine residues. Because of these biological activities 
many of the organochlorine pesticides have been banned for agricultural use. 
 Organophosphorus pesticides are relatively safer as compared to organochlorines as their 
degradation is much faster in environment. However, long-term exposure has been shown to 
cause toxic manifestations in animals. In general, organophosphates have neurotoxic potential 
by acting as inhibitors of neuronal acetyl cholinesterase, an enzyme that regulates neuro-
transmission by hydrolyzing acetylcholine that accumulates at the synaptic junction during 
propagation of nerve impulses. This esterase inhibition is non-reversible and thus the recovery 
of delayed paralysis is either very slow or absent. Inhibitors and inducers of cytochrome P-450 
may modulate the toxicity of organophosphates. Some of the organophosphates e.g.; 
malathion, methyl parathion, dichlorvos etc have been shown to produce mutagenic and 
carcinogenic effects.  
Carbamate pesticides are relatively much safer as compared to organochlorines and 
organophosphates. Although carbamates cause inhibition of acetyl cholinesterase to produce 
neurotoxicity, nonetheless, inhibitory response is reversible due to which recovery occurs quite 
frequently. Carbamates like carbaryl, propoxur, thiram etc have been found to be teratogenic in 
experimental animals.  
Pyrethroids are the structural analogs of naturally occurring pyrithrins from Chrysanthemum 
plant. These compounds at low doses have severe toxicity to insects but nontoxic to mammals. 
Some of these compounds may cause neurotoxicity. The toxicity of triazines is considered to 
be mild. However few cases of human poisoning are known leading to dermatitis. 
3. Food Borne Pathogens 
Food-borne disease is a pervasive problem caused by consumption of contaminated food and 
drink. An estimated 76 million cases occur annually round the globe, resulting in 300,000 
hospitalizations and 5,000 deaths. Many disease-causing microbes, or pathogens, can 
contaminate foods leading to various food borne infections.  In addition, poisonous chemicals, 
or other harmful substances can cause food borne diseases if they are present in food. We live 
in a microbial world, and there are many opportunities for food to become contaminated as it is 
produced and prepared.  Meat and poultry carcasses can become contaminated during slaughter 
by contact with small amounts of intestinal contents.  Similarly, fresh fruits and vegetables 
become contaminated if they are washed or irrigated with water that is contaminated with 
animal manure or human sewage.  
Food-borne diseases are caused basically by bacteria, parasites, toxins, and viruses. Bacterial 
infestations to food are the most common causes for food borne diseases. The diseases caused 
by viruses are likely to occur but are seldom confirmed because of the short duration and self-
limited nature of the illness. These diseases have several symptoms but not a single 
"syndrome" is specific to a particular food borne pathogen.  Further, microbe or toxin enters 
the body through the gastrointestinal tract, and often causes symptoms like nausea, vomiting, 
abdominal cramps and diarrheas in most of the food borne diseases. Contamination of food 
usually arises from improper handling, preparation, or food storage. Good hygiene practices 
before, during, and after food preparation can reduce the chances of an illness. The action of 
monitoring food to ensure that it will not cause food borne illness is known as food safety.  
The presence of pathogenic microbes is not perceivable generally by any sensory tests and at 
times goes un-noticed. However, pathogens can enter the raw materials during processing. 
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They can also be introduced into foods during processing from the air, unclean hands, in 
sanitary utensils and equipment, unsafe water, and sewage, and through cross contamination 
between raw and cooked product. Many high-risk pathogens that cause disease in humans are 
transmitted through various food items. Due to increased illness, which leads to time lost at the 
work place and reduced productivity, food-borne diseases across the world cost billions of 
dollars annually. Because outbreaks of food-borne illnesses may be under-reported by a factor 
of 30, the number of cases of gastroenteritis (referred to as disorders in gastrointestinal tract) 
associated with food is estimated to be between 68 - 275 million per year. Even at the lower 
end of this range, food-borne disease constitutes a major public health problem. 

Assessment of the quality and safety of foods is important in

Diarrhea 
continues to plague the developing world, resulting in more than 3 million deaths. Children 
especially those who are malnourished remain at a greater risk. More than 1.5 billion episodes 
of diarrhea have been reported in the children below 5 years resulting in over 3 million deaths. 
These studies reveal that besides, contaminated water, contamination of food also plays an 
important role in the etiology of diarrhea. The chances of food contamination and cross 
contamination become higher especially in the lower socio-economic due to unsatisfactory 
environmental conditions, poor personal hygiene, poor quality and insufficient water supplies, 
unhygienic preparation storage and feeding of foods. Since personal hygiene and 
environmental sanitation are of utmost importance in the prevention of diarrhea, health 
education in food safety must receive high priority. For this reason education of caretakers 
particularly mothers, for the principles of food safety should be considered as an important 
intervention in prevention of diarrheal diseases in young children. 

 human health. Common 
pathogenic bacteria that are the causes of food-borne diseases include strains of Salmonella and 
Escherichia coli. Some of the common food borne pathogens is listed in Table 6. The 
conventional microbiological methods for detection of these bacteria usually include multiple 

subcultures and biotype- or serotype-identification steps and, thus are laborious and time-
consuming. One of the inherent difficulties in the detection of food pathogens is that they are 
generally present in very low numbers (< 100 colony forming unit, c.f.u. g–1

to a million or more
) in the midst of up  

 other bacteria. These microbes may be lost among a background of 
indigenous micro flora, and substances in the foods themselves may hinder recovery. There is 
also the difficulty of demonstrating that the strains recovered from a food sample are, indeed, 
pathogenic to human beings. Rapid and easy detection of pathogenic organisms will facilitate 
precautionary measures 

 
to maintain healthy food. 

Table 6: Some of the common food borne pathogens 

Pathogen name Food infected Disease caused Symptoms 

 

Clostridium botulinum 

 

Meats, sausages, 
vegetables, and seafood 
products 

Botulism (Food 
poisoning) 

Nausea, Vomiting 
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Campylobacter jejuni Raw milk and chicken Campylobacteriosis Diarrhea, fever, 
vomiting, nausea, 
headache and 
abdominal pain. 

Escheria coli O157:H7  Raw hamburger Hemorrhagic colitis Abdominal cramps and 
diarrhea. 

Cryptosporidium      
parvum 

Fertilizing salad 
vegetables 

Intestinal, tracheal or 
pulmonary 
cryptosporidiosis 

Fever, stomach 
cramps. 

Listeria 
monocytogenes 

Milk, ice cream, 
vegetables, sausages 
and smoked fish 

     Listeriosis Diarrhea, Fever and 
vomiting 

Vibrio cholerae Shellfish, drinking water 
contaminated with algal 
planktons 

      Cholera Abdominal cramps, 
nausea, vomiting, 
dehydration, and 
shock; after severe 
fluid and electrolyte 
oss, death may occur. 

Shigella Salads (potato, tuna, 
shrimp, macaroni, and 
chicken), raw 
vegetables, milk and 
dairy products, and 
poultry 

    Shigellosis Abdominal pain; 
cramps; diarrhea; fever; 
vomiting; blood, pus, 
or mucus in stools; 
tenesmus.  

 

Aeromonas 

hydrophilic 

Fish, shellfish and red 
meat 

  Gastroenteritis Diarrhea and a 
dysenteric illness 
characterized by loose 
stools containing blood 
and mucus. 

Salmonella Raw meats, eggs, milk 
and dairy products, fish, 
shrimp, frog legs, yeast, 
coconut, and gelatin.  

       Typhoid Nausea, vomiting, 
abdominal cramps, 
diarrhea, fever, and 
headache. 

 
The advent of gene probe techniques has allowed the development of powerful tests by which 
particular bacterial strains can be rapidly identified without the need for isolating pure cultures. 
The polymerase chain reaction (PCR) is a technique for amplification of specific segments of 
DNA by using a pair of primers.  A million-fold amplification of a particular region can often 
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be realized as a sensitive detection of specific genes in samples. PCR are used to amplify genes 
specific to taxonomic groups of bacteria and also to detect genes involved in the virulence of 
food-borne bacteria. The recently developed techniques for amplifying specific DNA 
sequences, allow the detection of very small amounts of target DNA in various specimens. By 
amplifying a sequence that is unique to the pathogenic microorganism of interest, the 

amplification methods can be used to indirectly detect 

4. Diseases Due to Unintentional Food: 

extremely low concentrations of 
microbes. 

4.1. Methylene cyclopropyl glycine, a compound present in Litchi causes hypoglycemic 
encephalopathy in undernourished children of Muzaffarpur, Bihar 
The Muzaffarpur outbreaks had been an annual feature, investigated first by National Institute 
of Communicable Diseases (currently National Centre for Disease Control, NCDC) in 1995 
and thereafter repeatedly over many years, including 2010, 2011 and 2012. They had been 
testing for various viruses, believing that the disease was encephalitis. During 2013 outbreak 
season we diagnosed the Muzaffarpur mystery disease as acute encephalopathy, with some 
children showing hypoglycemia, which was recouped following 10% dextrose infusion. 
Further, it was found from literature search that Jamaican ackee and litchi belong to one plant 
family.  Also, there are reports on the presence of methylene cyclopropyl glycine (MCPG) in 
litchi seed, an analogue of methylene cyclopropyl alanine (MCPA) found in ackee arils known 
to cause acute encephalopathy disease.  Thus, we found a biological link between the 
hypoglycemic encephalopathy and litchi, which is due to inhibition of β-fatty acid oxidation 
responsible for decrease in gluconeogenesis.  Subsequently, CSIR-IITR showed the presence 
of MCPG in litchi arils that was the missing link. Four major points have been inferred that are 
listed in these publications: (a) Association of acute hypoglycemic encephalopathy with litchi 
in under nourished or starved children; (b) the disease is due to the presence of 
methylenecyclopropyl glycine, which we named as Hypoglycin G, in litchi pulp; (c) the 
patients with unconsciousness should be given infusion of 10% dextrose for recovery; (d) 
awareness was made to the parents of the families that no child should go to bed without night 
meals. All these conclusions were re-validated in study published by NCDC during 2017. 
However, the toxic doses of MCPG are still not known. These studies and recommendations to 
Bihar Government resulted in no mortality since 2015, thus saving the lives of undernourished 
children (125 children / year) that were occurring in previous years. 
4.2. Association between children death and consumption of Cassia occidentalis seeds: 
Clinical and experimental investigations 
During the past decade an illness in young children has been observed in several adjoining 
areas of western UP and Uttaranchal (India), with the involvement of muscle, liver and brain 
resulting in almost 70% mortality. The outbreak was earlier diagnosed as acute encephalitis of 
unknown viral etiology. Our recent studies showed that the disease, hepatomyoencephalopathy 
(HME), is related to the consumption of Cassia occidentalis (CO) seeds (Figure 5). This was 
proved in an investigation where CO seeds (0.5, 1 and 2% w/w) were given to wistar rats in 
diet. After 28 days it was observed that CO seeds caused significant increases in the serum 
markers along with histopathological lesions in hepatic tissue. CO consumption also showed 
decrease in grip strength, vacuolization and myopathy of skeletal muscles along with increases 
in serum creatinine and creatinine phosphokinase suggesting muscular damage in animals. 
Neuronal damage in CO treated animals was evident by a marked increase in glial fibrilar 
acidic protein and decrease in β-tubulin. The experimental findings of CO consumption 
showed liver, muscles and brain to be the target organs, which were similar to that of the 
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clinical data of poisoning cases, and are one of the etiological factors in children population 
suffering from HME in India.  
Figure 5: Association of children death with consumption of CO seeds 

 

The toxic compounds in the CO seeds were characterized to be chrysophanol, physcion, 
emodin, aloe-emodin & rhein; and further quantified in the serum and urine samples of HME 
patients and experimental animals exposed to CO seeds. Further, rhein was found to be the 
most toxic compound followed by emodin, aloe-emodin, physcion and chrysophanol. These 
results suggest that anthraquinone aglycones are the etiological agents responsible for CO 
induced HME; and that the presence of these compounds in the urine and blood samples of 
patients and rats exposed to CO seeds may serve as diagnostic marker of the disease. Among 
the various protective agents, cyclosporine A (CSA) and N-acetyl cysteine (NAC) were found 
to be most effective in preventing the symptoms of disease by interfering in various metabolic 
pathways. These studies along with awareness program helped in saving the life of 
approximately 100 - 150 children every year due to HME disease since 2013. In a different 
geographic location Malkangiri, Orrissa several children died in 2016 due to the same cause.  

CONCLUSION 
Deliberate adulteration of food generally occurs in unorganized sector by some unscrupulous 
traders for economic gains, but some food contamination may arise in a non-intentional 
manner. In India there exists a network of 80 government food laboratories spread across the 
country. However, restricted resources and absence of manpower do not permit them to 
enlarge their test capability umbrella to cope with the rapidly changing processed food scenario 
in the country. A variety of new food additives and contaminants keep on finding their way 
into the food chain eg veterinary drug residues, acrylamide, polycyclic aromatic hydrocarbons 
etc, for which levels are not prescribed. As a measure of preparedness, we may have to take up 
capacity building programmes with the objective of strengthening food quality–testing 
infrastructures. It appears prudent that the government food analysis laboratories may have to 
re-orient themselves and change the focus from the routine, proximate and economic offence 
based testing parameters to more pressing toxic contaminants /adulterants which have wide 
range of health implications. At the same time food industries should always adopt good 
manufacturing practices (GMP) for ensuring adulterants /contaminants as low as reasonably 
achievable (ALARA) to fulfill the basic requirement of health protection. The need of the hour 
is to assess the multi-chemical exposure risk through food, as one commodity may contain   
multiple contaminants / adulterants which may potentiate or synergise or antagonise the 
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toxicity. These approaches shall help in fulfilling the basic requirement of safe food for the 
humans.  

भार�  ं खाद् संद �षष नर   लावट ्ा पररदश् 
मु्ुलकउरस 

 ीमररककशर�रक क् क�व्रसकऔरकरलकरलरवक क् क्लएकभोजनकसु नारउ�कआव्ा्ैरांकम�कसककए्की ।कपराक्कउकशक््क
ए्कपमुलक ाुंै रकीोैीकी क �्कवीकअपनक कनरोनर्यक्ोकपारापैकमरतरकम�कभोजनकतपललधक्रराक।कआधु न्क्ृ�षक
प ध ैायक क् क �व्रसक क् कसर , अनुरपरउ्कअवाधक क् कउौररनकपारापैकलर ाकआपा ैाकसु नि्ुैक्रनककीकैुकलर ाक
संर�्कऔरकपसंव्र्क््कआव्ा्ैरकमीसासक््कोई।कीरलकी�कम� �व््सैकऔरक�व्रसशीलकउकशयक क् कसउलैकक
जीवनकश ल�कनककपसं व् ृ ैक (processed) लर ाकपउर �क््कसढ़ैीकमरंोक्ोकजतमक�उारकी । पसंव्ृैकलर ाकअसक
्ईक�व््सैकसमरजक क् कआधककसककजारउरकआसरउ�क्रकप ै नाधरवक्रकरीककी�।कलर ाकपसंव्र्कत ाोोक््कैकजीक
सककव ृाधक क् कसर , ै्नी््कत उक्ायक क् क्लएक�व्भतनकलर ाकए�ड�टलस क् कतपाोोकम�कभीकसढ़ोैर� ीुईकी ।कलर ाक
पउर �कम�कए�ड�टलसक्ोक्मलनककसककतस््कपोष्कोु्व�रकसनीकरीैीकी कऔरकतरपरउक््कशकलफकलरइफकभीकसढ़ैीकी ।क
इन्रकतपाोोकमौसमीकअाधशकषयक्ोकससराउकीोनककसककसुरैरकी , लरस्रक�व्रसशीलकउकशयकम�, जीरंकआधु न्कभंडरर्क
औरक पारापैक पनरवीनक सु�वधरां क््क ्मीक ी ।क इस क् क अलरवर, तष््�टसंधीाक �कतयक म�कजीरंक तचुक ैरपमरनक औरक
आदाैरकलर ाकपउर �कम�कसालमकजीवर्ुकऔरकशकसीडक�टवक र न्स�डट�क्ोकपकनरैक ्रैकक ी�, ए�ड�टलसक्रकतपाोोक
सीुैकलरभपउकीोकस्ैरकी ।कइसकसोुकनककलर ाकसुर�रकऔरकतस क् कोु्व�र, मरतरकऔरकपवैु ैकम�कअनुाुैकलारपररक
प ध ैायक क् कसररककम�कए्कव ि्व्काुंै रक््कारकअगसरक�्ारकी ।कलर ाकपउर �कम�क�उलनककवरलककरसरा न्कपउर ा, 
संउाष्कऔरकअप्मश्क््कसुर�रकपरकव �र न्कऔरकसरवाज न्कसीसक्ोकसमा-समाकपरकजोरक�उारकोारकी ।क
इसकप्ररकअ नवरााकरपकसककजो�लमकर�ीैकलर ाकआपा ैाक््कमरंोकसढ़कोईकी । 
 पउाष्, संउाष्कऔरकअप्मश्कजोकलर ाकत ाोोकऔरकतपभोकैरांक क् क्लएकाुंै रक्रक्रर्कसनैककी�, तन्ोक
उोक वो�क म�क सरं टरक जरक स्ैरक ी ; (अ) जरनसाझ्रक (intentional) डरलकक ोएक औरक (स) ो र-जरनसाझ्रक (non-
intentional) डरलककोएकरसरान।कपील�कशक्ीकम�कजरनसाझ्रकडरलककोएकरसरानकज सकक�्कए�ड�टलस औरकअप्मश्क
शर्मलकी�, िजसमककअप्मश्क्रकतपाोोकगारउरैरकअप्ृषटकववैुांक्ोक छपरनकक क् क्लएकऔरक/ ारकअनुाुैकलरभक
्मरनकक क् क ्लएक�्ारकजरैरकी ।कउासरककसमाीक क् को र-जरनसाझ्रकडरलककोएकसंउाष् तरपरउन, पसंव्र्, प क् िजंोक
औरकभंडरर्कारक्मटट�कसककअवशोष्क क् कमरधामकसककआकस्ैककी�कज सकक�्कलर ाकपउर �कम�कडीडीट�कऔरकसीवरक
्संु रईक क् क पनर्रमववरपक सालमजीवक / मरा्ो�ट्क पउाष्क क् क सर -सर क भरर�क धरैुक क् क सं उाष्क ज सक कसीसर, 
 ो्मामकइरार�उ।कइसकलकलकम�, लर ाकसउंाष्य औरकअप्मश्यकऔरकतन क् कववरववाकसंसंधीकपभरवयक्ोकतजरोरक
्रनकक्रकपारसक�्ारकोारकी । 
1. खाद् पदासथ  ं ्ानब�ू ्र ्ालक गए रसा्न: 
             1.1 खाद्ाननय  ं रंग: 
  लर ाकपउर �क्ोकआ्षा् कसनरनकक क् क्लएकरंोयक्रकपाोोकस�उायकसकक�्ारकजरैरकरीरकी ।कपसंव्र्क क् क
उौररनकलोकजरनककवरलककपर्ृ ै्करंोक्ोकवरपसकलरनक, स ु-टा -स ु क �व�वधैरक्ोक्मक्रनक, औरकतपभोकैरक क् कमनक
्ोकलुभरनककवरल�कसरमागायक्रकतरपरउन ्रनकक क् क्लएक(जीरंक्ोईकपर्ृ ै्करंोकमौजाउकनी�ंकी ), ्ृ�तमकरंोयक्ोक
डरलरकजरैरकी ।क इसक प्ररक लर ाक सरमगीक म�क क रंोयक ्रक तपाोोक ए्क �वशक षक तरपरउक ््क वरं  छैक ्लररम्क
ोु्व�रक््कअनुम ैकउकैरकी , औरकइनक्रर्यकसककाीकलर ाकत ाोोयक क् क्लएकसीुैकमीरवपा्ाकी ।क्ईकसरमरिज्, 
ै्नी््कऔरकआा ा् क्रर्यकनककअैीैकम�कलर ाकत ाोोक्ोकपभर�वैक�्ारकी ।कइस्लएकलर ाकत ाोोकदिषटोैक
रप सककआ्षा् कलर ाकपउर ा कपउरनक्रनक क्रकपारसक्रैरकी कजोकअचछककववरउकऔरकोु्व�रकऔरक््मैकपरक
तपभोकैरां क््क मरं ोक ्ोक पाररक ्रैकक ी�।क 1800 शैरलउ�क क् क अंैक म�क लर ाक सुर�रक त ाोोक म�क ्ृ�तमक रंोयक ्रक
इवैकमरलकतन््कसुर�रक क् कसररककम�क�सनरकजरनककशुरकीुआ।कइससककरंोयक्रकअकसरकसजरवट�कपाोजनयक क् क्लएकऔरक
उभुरा गाक सकक ्मक ोु्व�रक वरलकक लर ाक पउर �क ्ोक भीक  छपरनक क क् क ्लएक तपाोोक ीुआ।क ाुं �् क भोजनक म�क रंोयक क् क
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इवैकमरलकपरक्ोईक नांत्कनी�ंक र, इस्लएकअाध्रंशकउकशयकम�कववरववाकसंसंधीकाुंै रांक्ोकपाररक्रनककीकैुकरंोयक
््कववी्ृैकसाुीकपरक्रनानीकआव्ा्ैरांक्ो अ नवरााकरपकसककलरोाक�्ारकोार। 
  भररैीाकलर ाकसुर�रकऔरकमरन्कपराध्र्क(एफकएसकएसकएकआई) क् कैीै, आठक्ृ�तमक
रंो, ज सककसनसकटकालोकएफकसीकएफ, टरर्रज़ीन, पॉतसकतक4 आर, ्ररमोइ्सन, इनरथो्सन, �ब्लांटकललाकएफकसीक
एफ, फरवटकगीनकएफकसीकएफकऔरकइं�डोो्ररमीनक्ोकलर ाकववैुांकम�कपाोोकीकैुकअनुम ैकपउरनक््कोाीकी ।क
रंज्क््कसढ़ैीकसंखारकनककतन्रकवोग्र्कऔरकनरम्र्कसीुैकमुि््लकसनरक�उारकी ।करंोकसाु्रं्क(सीकआई) 
म�कपाुकैकउोीर�कवोग्र्कप्रल�क्ोकअंैरररष्�ाकवैरकपरकववी्ररक�्ारकजरैरकी ।कअ �वैीाकप्रल�कपराक्क
रंज्क्ोकए्कसरमरताकनरमक(तउरीर्क क् क्लएकसक्स्ालोक2)  वरररकपीुरनैीकी , जोक�्कआवकउनकप्ररक(अ राै क
माल) औरकरंोक(ज सककपीलर) ्रकव्ानक्रैीकी ।कए्क�व्शषटकसंखारकभीकआवं�टैक््कजरैीकी कजोकसीकआईकनंसरक
्रकप ै नाधरवक्रैीकी ।कसभीकलर ाकरंोयक क् कअाध्ैमकववी्रााकवैरकजोक�्कअलो-अलोकलर ाकपउर �कम�क
अलो-अलोकारक्मश्करपकम�कडरलरकजरकस्ैरकी ; 100 पीकपीकएमक (पीकपीकएमकारकमरइ ोगर/गरम) ी , क् वलक
�डलसरसंउकभोजनक्ोकछोड़्र, जीरंकै्नी््कआव्ा्ैरक क् क्रर्क200 पीकपीकएमकववी्रााक वैरकी ।कलर ाक
पउर ाक क् कलकसलकपरक्ृ�तमकरंोक्ोकअं�्ैक्रनरकअ नवरााकी ।कए्कआवक�् अधाानकम�काीकपरारकोारक�्कशीर�क
औरकगरमी्कसरजररयकम�कलोभोक20 औरक31% लर ाकपउर ाक100 पीकपीकएमक क् कअनुमैकवैरकसककअाध्कपराकक
ोएकी�। �व्भतनकअनुमो�उैक्ृ�तमकलर ाकरंोयक््कसुर�रकआं्ड़यक््कसमा-समाकपरकसंाुकैकलर ाक्ृ�षकसंोठनक
(एफकएका)/�व्वकववरववाकसंोठनक (डललााकएुका) लर ाकसंवधानकससंधंीक �वशकष�कस्म ैक (जककईकसीकएफकए) 
 वरररकसमी�रक््कोईकी ।क्ृ�तमकरंोयक क् कअलरवर, ्ुछकपर्ृ ै्करंोयक्ोककभीकएफ एस एस ए आईक क् कैीैक
अनुम ैकपउरनक््कोाीकी ।कइस सरैकपरकभीकसलक�उारकोारकी क�्क्ुछकलर ाकववैुांकम�क�्सीकभीकप्ररक क् क
्ृ�तमकरंोयक्रकपाोोकनी�ंकीोनरकुर�ीए। 
  नारम्कपरवधरनयक क् कसरवजाउ, आइकआइकट�कआरक क् कअधाानोकसककपैरकुलरकी क�्क�व्भतनको र-अनुम ैकवरलकक
रंोयक्रकतपाोोकलरनक क््कववैुांकम�कीोकरीरकी कऔरकअकसरकतनकलर ाकपउर �कम�क ्ृ�तमक रंोकडरलककजरकरीककी�क
िजनम�क तन््क अनुम ैक नी�ं की ।क ाीक भीक सााुैक �्ारक ोारक ी क �्क ींोर�क क् क पररंपनर्क लर ाक पउर ाक म�क औरक
मलक्शारकम�कझींोरकपकवटकम�कनररंोीकऔरकोुलरसीकरंोकलरनकक क् क्लएको र-अनुमो�उैकसीसरक्रकलव्कऔरकरोडरमरइनक
सीकडरलरकोारक र।कीरलक क् कअधाानयकसककपैरकुलरकी क�्कशीर�कलर ाकववैुांक(25%) म�कगरमी्कसरजररयक(38%) 
््क ैुलनरक म�क ो र-अनुम ैक वरलकक रंोयक ्रक पसररक अाध्क ी क ।क लर ाक ववैुांक म�क सभीक ो र-अनुम ैक वरलकक रंोक
सरमरताैःकपरनीकम�कघुलनशीलकीोैककी�; क् वलकसाडरनकरंज्क्ोकछोड़्र, जोकलरलक्मुाकपरतडरक क् कनमानयकम�क्मलैकक
ी�क।क्ृ�तमको रकअनुम ैकसाडरनकरंज्कऔरकरैनजाोै, जोकशनोसमरक�ीस�पडमक््कजड़कसककसनरारकजरैरकी , सड़्क
�्नररकक�व क ैरांक वरररकसकुककजरनककवरलककमरंसरीरर�कऔरकशर्रीरर�कोील�कैर्रर�क क् कनमानयकम�कभीकउकलककोाककी । 
  ाुं�्को र-अनुमो�उैकरंोय क् कलर ाकपउर �कम�कडरलककजरनकक क् कअन  ै्कअअारसकसककतपभोकैरक्ोक�व्भतनक
ववरववाक संसंधीक लैरकक प उरक ीोक स्ैकक ी�, इस्लएक लर ाक पउर �क म�क पराकक जरनकक वरलकक ो र-अनुम ैक रंोयक ्रक ए्क
सं ��पैक�वषरकैैरकव्ानकउकनरकताुैकी ।कपशुक�वषरकैैरक क् कपाोोयकसककपैरकुलरकी  �्कजारउरैरको र-अनुम ैक
रंज्कसचुयक क् क �व्रसक््को ैक्ोकरो्ैीकी�।कशर�जक II, औररमीन, रोडमीनकसी, ललाकवीकआरकएस, म लर्रइटक
गीनकऔरकसाडरनकIII ोुउरा, पल�ीरकऔरकिजोरकज सककमीरवपा्ाकअंोयकम�कघरवकसनैीकी�।को र-अनुमो�उैकरंोयकम�कसससकक
लो्�पाकरंोकमकटर नलकालोक(ोौकमर्राकरंो), क् कपाोोकसककोुउरा, वषृ्, अडंरशा, ा्ृैकऔरकपल�ीरकम�कअप्षा् क
पनरवैानकपराककोएकी�।काीकरंोकडीकएनकएकम�कघरवयक्ोकप उरक्रैीकी कजोक�्कतरपनरवैा् क(नााटरिज न्) ी कऔरक
आमक ैौरक परक �् सरक ््क ो ै�वाधक ्ोक सढ़रवरक उकैीक ी ।क पशुां कमक क्रं ोोक रकडक क् क उकनकक सकक भा्क म�क मिवैष्क क् क
व��््लसक म�क मिवैष्शो क दवक ्रक असरमरताक संुाक ीोक जरैरक ी क िजसकक ीरइ्ोसकफरलसक ्ीरक जरैरक ी , 
ीरइ्ोनफो्ससक- ए्कऐसीकिव  ैकिजसम�कमातक क् कसंुाक क् क्रर्कोुउराकसड़रकीोकजरैरकी कऔरकाकाालरकउोषकीोक
जरैरकी ।कअधाानकसककपैरकुलैरकी क�्क्रंोोकरकडकए्कतरपनरवैा् काौाो्की ।कऔररमीन, ्रंोोकरकड, म लर्रइटक
गीन, रोडमीनकसीकऔरकललाकवीकआरकएसकसककफक फड़क, वैन, अंडरशाकऔरकिजोरक्रक �् सरकीोैरकी  औरकटकररटोजक न् 
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असरमरताैर; ए्कल�्कजोक ए्कभा्क््क �व्ृ ैक्रक्रर्कसनैरकी ।काीकभीकपरारकोारकी क �्को र-
अनुम ैकवरलककरंोय क् क्मश्क््क�वषरकैैरकए्लकरंोकसककअाध्की । 
 1.2 खाद् �कलय  ं   लावट: 
  लर ाकैकलकऔरकवसरकआव्ा्कफ ट�कए्सडक्रकए्मरतकतोैक क् करपकम�क्रमक ्रैकक ी�, �वशकषक ववरउक
उकैककी�कऔरक्ो्श्रक क् क�झलल�क््कअलंडैरकसनरएकरलैीकी�।कलर ाक ैकलकम�क�व्भतनकप्ररक क् क्मलरवटकीोैकक
ी�कऔरक्ईकसररक्सफा कमालाक्भतनैरकऔरकआा ा् कलरभक क् क्लएकी�क्मलरवटकीोैीकी ।कइस क् कअलरवर, लर ाकैकलक
््क आपा ैाकऔरकमरंोक क् कसीुक्रक�वशरलकअंैररलकभीकलारपरनरायक्ोकअन  ै्क्मलरवटक क् क अपररध म�क
शर्मलक्रनकक क् क्लएकपकनरैक्रैरकी । 
 1.2.1 आर्ी ोन बी् ्ा �कल: 
 आरजीमोनक म िकस्रनरक (पकपरवरकसी) ए्क जंोल�क पौधरक क ी  जोक सरारनरशीक नरमक सकक लो्�पाक ी क (सोंरलक म�क
्ारल्रजटर, त�रकपउकशकम�कभरभंडर)।कइस क् कसीजयकम�कऔरक्रल�कसरसयक क् कसीजयक(बर्स्रक नगर) म�क्र�सीकसमरनैरक
ी ।कए्की�क�क तकम�कसढ़करीककसरसयक क् कसर कआरजीमोनकसीजयक्रकउघुाटनररम्क ्मश्क नी�ंक ीोकस्ैीककाय�्क
 सरसयकफरवर�-मरुाकम�कऔरकआरजीमोनकमई-जानकम�कफलैरकी ।कआरजीमोनक सीजक्रकरंोकऔरकतससकक न्लककैकलक
(30% -35%) म�कसमरनैरकीोनकक क् क्रर्, सरसयक क् कैकलकम�कआरजीमोनक्रकैकलक्मलरारकजरैरकी । 
  आरजीमोनकैकलक्मलरवट�कसरसयक क् कैकलक््कलपै सकक‘ए�पडक् म्क्ॉपसी’ नरम्क रोोक ीोक जरैरक ी क
िजसमकक ै्यकम�कैरलकपउर ाकजमरकीोकजरैरकी कऔरकशर�रकम�कसाजनकआकजरैीकी ।कआरजीमोनकैकलक�वषरकैैरक
सससककपीलकक1877 म�क्ल्�रकम�क्मल�क ी।कैसकसक भररैक क् क�व्भतनकररजायक क् कसर -सर कमॉर�शस, �फजीक वीपक
औरकउ��् अफ््रकम�कभीकइस्रकप्ोपकउकलरकजरकुु्रकी�।क1998 म�क�उलल�कम�क्ॉपसीकसंभवैःक�व्वकम�कसससकक
 सड़रकप्ोपक र, जीरकं3000 सककअाध्कलोोकअवपैरलकम�कभैगकीुएकऔरक65 लोोयक््कमरृाुकीोकोाी।क2000 म�क
गवर्लार, 2002 म�्तनौजकऔरक2005 म�कललन कम�कीुएक्ॉपसीक क् कप्ोपकसककपैरकुलैरकी क�्कसरसयक क् कैकलक
म�क्मलरवटक््कसमवारक नरंैरकसनीकीुईकी । 
  आरजीमोनकैकलक््क�वषरकैैरकसककतलट�, उवै, ्मैल�, सुलरर, एर� कमर,  नुलककउोनयकप रयकम�क�प�टोंक
ए�डमर, सरंसक फा लनर, टर्््र�ड ाार, ी�परटोमकोरल� औरक फक फड़यक म�क साजनक क् क ्रर्क सरा-सराक आवरज़क आैीक ी ।क
ोंभीरकमरमलयकम�, गला्ोमर, हउाकरोोकएवंक ्वसनक �वफलैरक क् क ्रर्क मौैक भीक ीुईक ी ।क नॉम�सरइ�ट्क
ीरइपो ोमी्कएनी्मारकम�कव ृाधकअसरमरताकछोटककएनरथोसरइटसक्रकसं क् ैकउकैरकी कऔरकसर की�कसढ़ैी एनरथोसरइटक
अवसरउनकउरक(ईकएसकआर) ए्कआमकल�्की ।क्ॉपसीकसक पी�ड़ैकोभावैीकम�ीलरांकम�कोभापरैकभीकीोकजरैरकी क
ारक �फरक मृै क भा्यक ्ोक जतमक उकैीक ी । आरजीमोनक ैकलक ््क �वषरकैैरक क् क ्लएक � ाररम्क रपक सकक स� ा 
स�जोफ्न नथीडरइनकएल्रलॉइड-स नगाानरनरनकऔरकडरइीरइ्ोस नगाानरनरनक्ोकिजनमकउररकठीररारकोारकी ।कइनकउोनयक
ाौाो्यक्ोकसरलकशकसी्र्कऔरकताानी्र्कप� ारांक वरररकअंैरववरपक(interconvertible) �्ारकजरैरकी ।क
आरजीमोनकैकलकम�कएल्रलॉइडक््कमरतरक0.044% सकक0.5% ै्कीोैीकी , जोकजलवराुकऔरकभौोो्ल्क्रर्यक क् क
्रर्कपौधयक््क�वषरकैैरकैरवकपरकपभरवकपड़नकक क् क्रर्की । 
  सरसयक क् कैकलकम�कआरजीमोनकैकलक््क्मलरवटकीमकशरकसककाुंै रक्रक्रर्कसनीक ीुई ी ।कसीएसआईआर- 
आईआईट�आर, ललन क नक क्राा�क तक वैरक परक आरजीमोनक ैकलक ्रक पैरक लोरनक क क् क ्लएक 100 पीक पीक एमक ््क
संवकउनशीलैरक क् कसर कए्कोु्ररम्कपर��्क�्टक�व््सैक�्ारकी क।क�्टक्रकतपाोोक्रनरकआसरनकी  औरक
लोभोक 15-20 ्मनटक लोैकक ी�।क टकवटक शालक ्रक ए्क �ीवसरक ए्क टकवटक टाासक म�क ्लारक जरैरक ी क औरक ए्क
अ्भ्मा् क (Reagent) ्मश्क क् कसर क �ीलरारकजरैरकी ।कउोकपरैयक क् कअलोकीोनक क्रक इंैज़ररक �्ारकजरैरकी क
(ोमाकपरनीकम�करलनककपरकउोकपरैकजलउ�कअलोकीोकजरैरकी )।क नुल�कपरैक््कए्कसांउक�फलटरकपकपरकपटट�कपरक
डरल�कजरैीकी कऔरकएकाक�्टकम�कउकलरकजरैरकी ।कनररंोीकसककस�ोनीकरंोक्रकफलोरोस�टकवपॉटकआरजीमोनकैकलक््क
तपिव  ैकउशराैरक ी ।क 1998 म�क �उलल�क म�क ए�पडक् म्क ्ॉपसीक क् क उौररनक इ्टठकक ीुएक ैकलक क् क नमानयक क् क रवनरैक
 �व्लकष् औरक न्रसीक क् क्लएकइसक�्टक्रकतपाोोक�्ारकोारक र।कतसकसमाक क् कउौररनकललन क क् कसीमरंैक
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इलर क् कसककइ्टठकक�्एकीुएकलुलककसरसयक क् कैकलक क् कनमानयक्रक �व्लकष्क �उलरैरक ी क �्क ीरक ुौ रक नमानरक
आरजीमोनकैकलक्मलरवट�क र, िजससककत�रक पउकशकसर्ररक वरररकलुलककसरसयक क् कैकलक््क�स ्कपरकप ैसंधकलोरक
�उारकोारक र।क 
  पराोाो्क अधाानयक सकक पैरक ुलैरक ी क �्क रवुर, ा्ृै, फक फड़क, ोुउ�क औरक हउा, आरजीमोनक ैकलक
�वषरकैैरक क् क्लएकल��ैकअंोकी�।कआरजीमोनकैकलकछोट�कधम नायकऔरक क् ्श्रांक(Capillaries) क् कफ लरवक्रक
्रर्कसनैरकी ।क' क् ्श्रशो '(capillaritis), ए्कउशरकजोक क् ्श्रांक क् कसाजनक औरक नरसरवक क् क ्लए िजनमकउररक
ी कऔरकिजससककगलोलाु्लनकम�कव ृाधक क् कसर कसीरमकएलसा्मनकम�क  न्रसकीोनक कलोैरकी ।कइस क् कपनर्रमववरपक
क् ्श्रक पररोनाैरक म�क व ृाधक ीोैीक ी क और जोक पकर�्र�ड ााम, फक फड़कक औरक पल�तरलक  ् �वट�क म�क साजनक औरक ैरलक

सीरवक क् क ्लएक िजनमकउररक ीोक जरैर ी ।क अधाानक सैरैकक ी�क �्क आरजीमोनक ैकलक ा्ृैक ी�मक पोट�न, सरइटो ोमक
P450 ्ो, जोकिज़नोसराो�टकस ््कए्क�्वमक क् कसराोरपरतैर् क् क ्लएकिजनमकउररकी ,  निष ाक्रकउकैरकी । 
इसकप्ररकशर�रकसककआरजीमोनकएल्लॉइडक््क  न्रसीक्ोकरो्ैरकी , िजस क् कफलववरपकसंुाीक �वषरकैैरकीोक
जरैीकी ।कए्कीरककरंोक्रकफलोरोस�टकमकटरसोलरइटकस�जर रइ�डन, जोकस नोुईनरनरनकसककसनैरकी , ाुीयकऔरकाोनीक�पोक
क् कमौ�ल्कइनटाासकशनक क् क96 घंटकक क् कसरउकभीकतन क् कमातकऔरकमलकम�कपरारकोार।काीकमकटरसोलरइटकआरजीमोनक

पौधयकपरकुरनककवरलककभकड़क क् कउाधकम�कभीकपरारकोारकी ।कआरजीमोनकैकल प ै� ारशीलकशकसीजनकपजर ैायक(आरक
ाकएस) क् कतरपरउनक्ोकसढ़रनककम�कभीकपरारकोारकी , जोकअरााध्कप ै� ारशीलकऔरक�वषरकैकी�।काीक�उलरारक
ोारक ी क �्क आरक ाक एसक क् क प्ररक ज सकक ्सगंलकटक आकसीजनक औरक ीरइ्ॉिकसलक ््क जोक आरजीमोनक ैकल ््क
�वषरकैैरक क् क ्लएक क िजनमकउररक ी , ए�पडक् म्क ्ॉपसीक क् क रोाोायक क् क रकैक क् क पोट�न, वसरक औरक डीक एनक एक ््क
शकसीडक�टवक� ैक क् क्लएकिजनमकउररकीोैककी�।कआरजीमोनकैकलकऔरकतससककप ृ्क�्एकोएकएल्लॉइडकभीकडीकएनक
एक््क� ैकऔरकजरनवरयकम�क �् सरक क् कपभरवकप उरक्रनकक क् क्लएकस�मकी ।कआइकआइकट�कआरक क् कअधाानकसककपैरक
ुलरक ी क �्क आरजीमोनक ैकलक ्रक ा�उक मौ�ल्क रपक सकक सकवनक �्ारक ोारक ी क ैोक वीक �प�रशाक �् सरक क् क ्लएक
िजनमकउररक ी , जोक त�रक भररैक क् क ैररईक वरलकक (Indo-gangetic plain) आसरउ�क म�क �प�रशाक �् सरक ््क तचुक
लारप्ैरकसककजुड़रकीुआकी क।क्ईकसराो-शकसीडटंसकपाोोररम्कजरनवरय म�कआरजीमोनकैकलकसककपकनरैक�वषरकैैरक
्ोकसुरैीकी ।कइनकअधाानयक क् कआधररकपर, सरररसं््कम�कए�पडक् म्करोाोायकम�कसराो-शकसीडटंसक (नरसोफलर�वनक
औरकα-टो्ोफक रोल) क् कसंाोजनक्रकए्कसी्मैकपर��्क�्ारकोारक र।काीकैर�्रक1998, 2002 औरक2005 म�, 
 मशःक�उलल�, ्तनौजकऔरकललन क क् क्ईकअवपैरलयकम�कए�पडक् म्क्ॉपसीकरोाोायकम�कअपनरारकोार, िजससकक
रोाोायकम�कलरभ्रर�कपभरवकउकलनकक्ोक्मलक। 
1.2.2 बटर ्लो 
 ्भी-्भीकसवैककऔरकील क् क पीलककैकलयक्ो, ्ृ�तमक रंोयक क् कसर क रंोक्रकसरसयक क् कैकलक्रकैीलरपनक्रर्क
ए्ललकआइसो राोसरइनकटक क् कसर क्मलर्र, सरसयक क् कैकलक क् कसीरनककसकुरकजरैरकी ।कत�रकपउकशकररजाक क् कलर ाक
ैकलयक क् क�व्लकष्कपरकए्कपीलकक क् कअधाानकसककपैरकुलरकी क�्कलोभोक3.5% ैकलक क् कनमानयकम�को र-अनुम ैक
वसरक घुलनशीलकअज़ोकडरई, सटरकालोक ्मलरारकजरैरकी ।कीरलरं�्, जुलरईक2002 क् क उौररनकललन क क् क �व्भतनक
सरजररयकसककए्�तैक100 सककअाध्कसरसयक क् कैकलक क् कनमानयकम�कपैरकुलरकी क�्क50% सककअाध्कनमानकक्ृ�तमक
सटरकालोकरंोकसककरंोककीुएक क। सटरकालोकडीकएनकएकऔरकपोट�नक क् कसीृउकअ्ुांक क् कसर कअंैः� ारक(interaction) 
्रक डीक एनक एक औरक वं शर्ुक वैरक परक �वष लकक पभरवयक ्ोक शुरक ्रैरक ी , िजसकक जीनोटॉिकस्क औरक नााटरजक न्क
प ै� ारक्ीरकजरैरकी ।काीका्ृैकऔरकरवुरक क् कटाामरक क् कसर -सर क्वसनकैंतकम�क �् सरकतरपतनक्रैरकी ।क
इस््कअरााध्कप ै� ारशीलकऔरक�वषरकैकोु्क क् क्रर्, इसकरंोक्ोक1950 क् कउश्कम�कभोजनक क् कतपाोोक
क् क्लएक�व्वकभरकम�कप ैसंाधैक्रक�उारकोारक र। 

 प रर�फनकपी-लक�पैकपकपरकशीटसकपरकनरवसाकफक सक ोम टोगरफ्क वरररकसटरकालोक्रकपैरकलोरारकजरैरकी ।कैकलकम�क
सटरकालोकरंोक््कपीुरनक क् क्लएक'एमका' ुक् क(सरसयक क् कैकलक््कजरजुकपटट�) क् करपकम�कए्कसरलकै्नी्क
आइकआइकट�कआरकनकक�व््सैक््की क।काीकए्कररसरा न्कपावा-लक�पैकटकवटकिव्पकी , जोक�्कलर ाकैकलयकम�क
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सटरकालोक्रकवपॉटकपीुरननककम�कस�मकी ।काीकपर��रक क् वलकए्की�क्मनटकम�कैकलकम�कसटरकालोक्रकपैरकलोरक
लकैीकी ।कएमकाकुक् किव्पकपरकटकवटकशालक््कए्कसांउकडरल�कजरैीकी कऔरका�उकतसकव रनक्रकरंोकोुलरसीकीोक
जरैरकी , ैोकैकलकम�कसटरकालोक््क ्मलरवटकी ।कवपॉटक क् क रंोक्ोक्वरकशीटकपटट�कपरकमु�दैकमरन्क रंोकसकक
्मलर्रकतस््कमरतरक्रकअनुमरनकलोरारकजरकस्ैरकी । 
1.2.3 टाइाक साइल फॉरफक ट 
 ्रइ क सरइलकफॉवफक टक(ट�कसीकपी) ए्कोधंी�न, रंोी�न, औ ाोाो्कऔरकआरो नोफॉवफोरसकरसरानकी ।काीकए्क
पलर�टसरइज़रकऔरकीरइ्ो्ल्कैरलकपउर ाक क् करपकम�कतपाोोक�्ारकजरैरकी ।कट�कसीकपीकसककजरनवरयकऔरकमनुषायक
क् कीर यकऔरकप रयकम�कप�रघरैकीोकजरैरकी क।कीरलरं�्, इस्रक्राारपक्रकैर�्रकअभीकै्कपार�कैरीकसककसमझरक

नी�ं कोारकी ।कऐसरकपैीैकीोैरकी क �्कट�कसीकपीक क् कआ � आइसोमरकइस क् कमकटरकारकप ररकआइसोमरकसककजारउरक
�वषरकैकीोैरकी ।कसंाुकैकररजाकअमकनर्र, मोरक्ो, भररै, डरसनकऔरकशीलं्रकम�कट�कसीकपीक�वषरकैैरक्रकप्ोपक
�पछलकक्ुछकउश्यकम�कउकलनकक्ोक्मलर। 
 जुलरईक1988 म�क्ल्�रक क् कउ��्-पि्ुमकइलर क् क क् कसकीरलरक�कतकम�क्मलरवट�करकपसीडकैकलक््क�वषरकैैरक्रक
प्ोपक ीुआ।कलोभोक600 पी�ड़ैकअवपैरलकपींुुक, िजनम�कसकक343 भैगक्ररएकोएक क।क इसकअवाधक क् क उौररनक
सकीरलरक�कतक क् क्ईकरकपसीडकैकलक क् कनमानकक्रक�व्लकष्क�्ारकोारकऔरकतनमककसकक्ुछकट�कसीकपीक क् कसर कउा�षैक
परएकोए।कअाध्रंशकरोाोायकनककसंउा�षैकैकलक क् क5-7 �उनयक््कलपैकसककशुरआैकम�को िव््कपरकशरनीक््क्श्राैक
््, औरक सरउक म�क  नुलकक अं ोयक म�क सुतनैर, ्सीरनक औरक ्मजोर�क ््क �उक्ैक मीसासक ीुई।क  नुलकक अंोयक म�क
्मजोर�कउासरककसपैरीकम�कसढ़�कऔरकतस क् कसरउक पर�कअंोयकम�कभीक्मजोर�कआनककलोी।कपरिकज़मलकमरंसपक्शाय ््क
्मजोर�क क् क ्रर्क लोभोक सभीक ोंभीरक मरमलयक म�क ‘फुट्ॉप’ (ए्क ैरीक ्रक प रर्ल्सस) पराीक ोाी।क आधकक सकक
जारउरकभैगकमर�जयकम�कतचुकअंोकभीकपभर�वैक ीुए, िजसमकक ‘नरवटक्ॉप’  र।कपर��्क्रनक कपरकपरारकोारक �्क
घुटनोक््कप ै� ारएंकलररसक ीं।कइनकमर�जयक क् क18 मी�नकक्रकअनुवैगक(follow-up) अधाानकसककपैरकुलरकी क�्क
ट�कसीकपीकपकनरैकप�रघरैकसकक क् वलक37.9% रोोीकठ ्कीुएकजस�्क62.1% रोाोायकम�कअभीकभीकताारोलॉिज्लकउोषक
 र।कट�कसीकपीकअंैगाी्क क् कसरउकताारोलॉिज्लकनु्सरनकसककठ ्कीोनकक क् कसंसंधकम�कतउ, लासनकऔरकपोष्कसंसंधीक
्रर्कमीरवपा्ाकी ।कीरलरं�्कसभीकप्ररक क् कलासनयक्रकताारोलॉिज्लकपुनपरािपैकपरकप ै ा् लकपभरवकपड़ैरकी , 
लक�्नकशररसक्रकलासनकए्कमीरवपा्ाक्रर्कसर�सैकीुईक ी। सीमरर�कफ लनक क् कअठररीकमी�नयक क् कसरउकभी, इनक
रोाोायकम�कठ ्कीोनकक््को ैकसकीउकधीमीक ीकऔरकअव्शषटकताारोलॉिज्लकनु्सरनक्रामकरीक।का ा�पकोंभीरक
रपक सकक पभर�वैक मरमलयक म�क सकक ्ुछक म�क ठ ्क ीोनरक सं �उगधक �वषाक  र,  ना्मैक भौ ै्क ाु�्रस्क अअारसक
(physiotherapy) सकीैरकपुनवरासकसंभरवनरएंकउककस्ैककी�।काीकसीमरर�क्ईकपी�ड़ैयक्ोकव राीकरपकसककअ�मकऔरक
जीवनक क् कसर््कसमाक क् क्लएकअपंोकभीकछोड़कस्ैरकी ।काीकधारनकरलनरकभीकतैनरकी�कमीरवपा्ाकी क�्कतपुररक
््क्ोईक �व्शषटकरपकरकलरकअसकै्कनी�ं की कऔरकट�कसीकपीक �वषरकैैरक क् कताुैकतपराक क् कपारसक �्एकजरनक क
ुर�ीए। 
1.3 दालय  ं   लावट 
 लकसरर�कउरलक(ल  रइरसकस टरइवस) औरकइस क् कआटकक्ोक्ईकसररकअरीरक््कउरलक(  ् जरनसकइं�ड्स) औरकुनकक््क
उरलक क् कसकसनकम�क्मलरारकजरैरकी क।कलकसरर�कउरलक्ोकसवैीकफल�क क् करपकम�कमरनरकजरैरकी , िजस क् क्लएकजारउरक
्संु रईक््कआव्ा्ैरकनी�ंकीोैीकी ।कमधाकभररैक क् क्ईक�ीवसयकम�क्मकआाकवरलककआसरउ�क क् क्लएकलकसरर�कउरलक
ए्कमुखाकभोजनक र।क2-3 मी�नक क््कअवाधक क् क ्लएकपारा पै कमरतरकम�कइस््क  नरंैरकलपैक क् क्रर्क नुलकक
अंोयकम�क ्म्क(progressive) वपरिवट्कप�रघरैकीोैरकी , िजसककआमैौरकपरक‘ल  रइनरगम’ ्ीरकजरैरकी ।करोोक
्ोकवपरिवट्कप�रघरैक क् क4 ुर्यकम�कवोग्ृैक �्ारकजरकस्ैरकी , (i) �सनरकछड़ीकुर्: मरमाल�कमरमलयकम�, 
इसमककपी�ड़ैकलािकैकछोटककछोटककऔरकझट क् कसकक्उमक क् कसर कुलैरकी ; (ii) ए्कछड़ीकुर्: अगवैगकमरमलयकम� 
पी�ड़ैकमुड़ककघुटनयक क् कसर , एड़ीक्ोकतठर्रकछड़ीक क् कसीररककसककुलैर ी ; (iii) उोकछड़ीकुर्: पी�ड़ैक क् कप रक्रंपैकक
ी कऔरकप रकसीधककनकपड़क्रक �् ुीक््कैरीकआड़क ैरछककपड़ैककी कऔरकतसककउोकछड़ीक क् कसीररककुलनरकपड़ैरकी कऔरक
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(iv) र�ोनककवरलरकुर्: सीमरर�क क् कततनैकुर्कम�, पी�ड़ैयक्ोकी क्लायकऔरकघुटनयक््कमउउकसककर�ोनरकपड़ैरकी क
काय�्कवककउोकछ�ड़ायक क् कसीररककभीकनी�ंकुलकस्ैक।काीकरोोक्ईकीजररकलोोयक्ोकपंोुक्रनकक क् क्लएकिजनमकउररकी ।क
ए्क पावाक नरपोटाक क् क अनुसररक क् वलक मधाक पउकशक क् क र�वरक औरक सैनरक िजलयक म�क लोभोक 32000 पी�ड़ैक  क।क
इा ाो�पार, सरंगलरउकशकऔरकअफोर नवैरनकम�कइसकसीमरर�क्रकप्ोपकसकीउकपु्लैकी ।  
 ताारोल  रइनरगमक क् क ्लएक ए्क असरमरताक ए्मनोक ए्सडक सीटरक आकज़र्ललक ए्मनोक एलर ननक (सीक ाक एक ए) 
िजनमकउररकपरारकोारकी ।कलकसरर�कउरलकम�कसीकाकएकएक0.2 सकक2.5% ै्कपरारकजरैरकी ।कलकसरर�कउरलक््क�वषरकैक
प्ृ ैक क् क्रर्क्ईकउकशयकनककइस््कलक ीैकपरकप ैसंधकलोरक�उारकी ।कभररैकम� भी अाध्रंशकररजायकनकक(पि्ुमक
संोरल, �सीररकऔरकमधाकपउकशक्ोकछोड़्र) इस््कलकैी/�स ्कपरकप ैसंधकलोरकीुआक रकजोक2016 म�कीटरक्लारक
ोारकी ।कत�रकपउकशक क् कततनरवकिजलकक क् क्ुछकोरंवयकम�कप�रघरैक क् कप्ोपक क् कउौररनकआइकआइकट�कआरकनककए्क
व �र न्कसव��्क�्ार  र।क�व्भतनकपी�ड़ैकलािकैायक््काु�्रसीाकजरंुक््कोाीकऔरकघरकलाकआटरकऔरकउरलक
क् क45 म�कसीकाकएकएक््कतपिव  ैक््कजरंुक््कोई।कइनमककसकक16 नमानयकम�ककसीकाकएकएक््कतपिव  ैकपराीक

ोाी।क इस क् क अलरवर इनक पी�ड़ैयक  वरररक सकवनक �्ारक ोारक भाजलक म�क अनुमकाक वैरक ््क ैुलनरक म�क 3-20 ोुनरक
म�ोनीजक््कअाध्कमरतरकपराीकोाी।कीरलरं�्, तसकसमाकै्कम�ोनीजकऔरकल  रइनरगमक क् कसीुक्ोईकभीकसंसंधक
नी�ंक्मलरक र।कसरउकम�काीकपरारकोारक�्क्ुछकपावा- नषपरउनक(pre-disposing) ्रर्कज सककएव्ॉ�सा् कए्सडक््क
्मीकऔरकम�ोनीजक्रक नननकवैरकपरकएकसपोजर, ल  रइनरगमकरोोकम�कमीरवपा्ाकभा्म्रक नभरैरकी ।कइस्लएक
लकसरर�कउरलक््कतपज़कपरकरो्कलोरनरकअ नवरााकी । इं�डानक्रतं्सलकशफकएगी्लुरकनरसुाक(आईकसीकएकआर) 
 वरररकलकसरर�कउरलक््कआनुवं्श्करपकसककइंजी नारडक्मक�वषकवरलककपजर ैायक्ोकतोरनकक््क्ो्शशक््कजरकरी�क
ी ।कए्कसररक�वषकर�ीै ीोकजरनकक क् कसरउ, लकसरर�कउरलकम�कनक क् वलकआा ा् करपकसकक्मज़ोरकवोाक क् क्लएकसवैीक
उरलकसर�सैकीोोीकसिल्कए्कअसरधरर्करपकसककपारावर्कस�ीष्ु, ््टकप ैरोधी, ्मक्संु रईकवरलर, तचुकपोट�नक
सम ृध, �्फराैीकऔरकववर�उषटकमजसाैकफसलकीोोी। 
 
 2. गैर-्ानब�ू्र खाद् सदं�ष्: 
 2.1  ाइ्ोटॉिरसन: 
  मरइ्ोटॉिकसनक �वष लकक ्व्कसकक  न्ल�क सवालारप्क संउाष्क ी�, जोक फसलयक औरक तपभोकैरांक (मरनवक
औरकपशु) ्ोकनु्सरनकपींुुरैीकी कऔरक�व्भतनकप्ररक क् कतरपरउयकज सककअनरज, सालककफल, ्ॉफ्कसीतसकऔरकैकलयक
क् कसीजक क् कअंैरररष्�ाकलारपररकम�कोंभीरकसमवारएंकप उरक्रैीकी�।कऐसीकववैुांकम�कमरइ्ोटॉिकसनकपउाष्क्रक

वैरकीरकसरलकजलवराुकपनरवैान, ववैुकऔरकव रनक क् कआधररकपरकऔरकअनुाुैकसंुान, भंडरर्कऔरकपसंव्र्क
क् कआधररकपरकअलो-अलोकीोैरकी ।काीकअनुमरनकलोरारकोारकी क�्कमरइ्ोटॉिकसनकसककउा�षैकीोनककपरक�व्वक््क

लर ाकफसलयक्रकए्कुौ रईक�ीवसरकसं्टकम�कपड़कजरैरकी । 
 �वष ल�क्व्क वरररकतरपर�उैकमरइ्ोटॉिकसनक‘मरइ्ोटॉकसी्ॉ्सस’ नरम्करोोकीोकजरैरकी ।कजसक्व्कसंउा�षैक
भोजनक्रकसकवनक�्ारकजरैरकी , ैोकाककमनुषाकऔरकजरनवरयकम�क्ईक�वषरकैकप ै� ारएंकतरपतनक्रकस्ैीकी  । 
एफलरटॉकसीनक�वष लकक्व्यक क् कअरााध्कजीर�लककऔरक्र्सानोजक न्कुारपुायक्रकए्कसमाीकी ।कुररकमुखाक
एफलरटॉकसीनक सीक 1, सीक 2, जीक 1 औरक जीक 2 अपनकक प ैउ�िपैक रंोक औरक अपनकक ैुलनररम्क  ोम टोगर�फ्क
ो ैशीलैरक्ोकउशराैककी�।कएफलरटॉकसीनकसीक1 क् कए्कुारपाुाक(metabolite) एफलरटॉकसीनकएमक1 (एकएफ 
एमक 1) ्ोक उाधक म�क मौजाउोीक क् क ्रर्क एक एफक एमक 1 नरमक �उारक ोारक ी ।क �व्भतनक एफलरटॉकसीनक क् क सीु, 
ए्लोटॉिकसनकसीक1 (एकएफकसीक1) ्ोकमरनवकऔरकपशुकआसरउ�कम�कफफां उक�वषरकैैरक क् क्लएकसससककसड़रकमरनरक
ोारकी ।कीरलकी�कम�, एकएफकएमक1 ््कभररैीाक्शशुक क् कउाधक क् कनमानयकम�क(65-1012 न नोगर/ल�) औरकैरलकउाधक
(28-164 न नोगर/ल�) म�कमौजाउोीक�उलराीकोाीकी ।कलोभोक99% पउा�षैकनमानयकम�काारोपीाकाा नानक(ईकाा) ््क
ववी्रााकसीमरक(50 न नोगर/ल�) सककजारउरकएकएफकएमक1 परारकोारकजस�्क9% क् कनमानककअमकनर््क नामयक(500 
न नोगर/ल�) ््क  नधरानरैक सीमरक सक कअाध्क  क ।क एफलरटॉकसीनक परक अधाानक नक कलर ाक पउर �क म�क �वषरकैक औरक
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्र्सानोजक न्काौाो्यकसककतरपतनकसंभर�वैकववरववाकलैरयक क् कसररककम�कसैरारकी ।कएफलरटॉकसीन, फाामो न्सन, 
ा रटॉिकसन, पकटुल�सं , ्रइ्ो ीसीन, िज़ाररकलकनोनकआ�उक्ुछकलरसकमरइ्ोटॉिकसनकी�किजन्् सीमरक नधरानरैक््क
ोईकी कऔरकइन्रक�व््सैकउकशयकम�क ना्मैकरपकसककपर��्क�्ारकजरकरीरकी ।क�फलीरल, भररैीाकलर ाकसुर�रक
औरक मरन्क संोठनक अाध नामक (एफक एसक एसक एक आइ) म�क क् वलक एफलरटॉकसीनक औरक ्रइ्ो ी्सतसक क् क ्लएक
सीमरएंक नधरानरैकी�।कअलोकसककसीक1/सीक2, एमक1 औरकअता मरा्ोटॉकसीनक््कसीमरएंकअभीकै्क नधरानरैकनी�ंक
््कोईकी�।क �व्भतनकलर ाकपउर �कम�कइन््कसीमरांक्ोक  ैाररक्रनककऔरकतन क् कवैरक््क नोररनीक्रनकक््क
ैर्रलकआव्ा्ैरकी । 
2. 2 धा�ु: 
 ्ृ�षकम�कतवार्कऔरक््टनरश्यक क् कैकजीकसककऔ ाोाो्््र्कऔरकतपाोोकनककीमररककपारावर्कम�कधरैुांक््क
मरतरक्ोक सढ़रक �उारकी ।कीवर, ्मटट�कऔरकपरनीकसकक �व्भतनकधरैुा�कलर ाकफसलयकम�कअवशो�षैकीोैककी�।कइसक
प्ररकभोजनकऔरकपरनीकमुखाकतोैकी�, िजन क् कमरधामकसकक�व्भतनकधरैुकमरनवकशर�रकम�कपीुजुैककी�। 
 सरमरताकैौरकपरकजारउरकमरतरकम�कसकवनक्रनककपरकशराउकसभीकधरैुक�वषरकैकीोैककी�कऔरकइस्लएकआव्ा्कऔरक
�वषरकैक धरैुां क क् क सीुक वपषटक अं रैक सनरनरक मुि््लक ी ।क ज सकक ्ुछक धरैुएंक सो�डाम, पोटक्शाम,  ् िलशाम, 
फरवफोरसक म�क पौष�््क मीरवक ी , जस�्क अताक (आस� न्, पररर, सीसर,  ् ड्माम) धरैुक ्मक वैरक परक सकवनक
्रनक कसकक भीक �वषरकैक ीोैकक ी ।क ्ुछक धरैुां क्ोक ज सक कलोीर, ैरसंर, जवैर, म�ोनीज, ्ोसरलट, मोल�सकडनम, 
सकलक नाम,  ो्माम,  न्ल, �टनक औरक व ल्ामक ्मक मरतरक म�क ीमररकक शर�रक क् क ्लएक आव्ा्क परारक ोारक ी , 
लक�्नकइन््कअरााध्कमरतरकीर न्रर्कीोकस्ैीकी�।कभररैीाकलर ाकसुर�रकऔरकमरन्कसंोठनकअाध नामक क् क
ैीैक ्ुछक लर ाक पउर �क म�क �व्भतनक जीर�लकक धरैुां क क् क अनुमकाक वैरक ््क सीमर व�्ाैक ी ।क लर ाक पउर �क म�क
धरैुांक्रकआं्लनक नष्षा्कै रकतस क् कसरउकपरमर्ुकअवशोष्कवपकक्ोफोटोमक्�क(एकएकएस)  वरररक�्ारकजरैरक
ी । ाीकए्कतप्र्की कजोकनमानककम�क�व्भतनकधरैुांक््कमरतरक्ोकमरपैरकी । 
 1950 म�कप्स धकसीमरर�क'्मनरमरटर' रोोकजरपरनकम�क्म रइलकम ा् र�कपउा�षैकऔ ाोाो्कपवरीक क् क्रर्कीुआक
 र।क ाीक औ ाोाो्क पवरीक ्मनरमरटरक सकक म�क ्मलैीक  ीक जीरं कमछ्लारजक परल�क जरैीक  ी।क इनक मछ्लायक म�क
्म रइालकम ा् र�कजमरकीोकजरैरक रकऔरकतन्रकसकवनक्रनककसककाीकरोोकीोैरक र।कए्कीजररकसककअाध्कलोोक
ताारोलॉिज्लक�व्ररक क् क्श्ररकीोकोएकऔरकसीमरर�क क् कपनर्रमववरपकपुरसकसककअाध्क््कमरृाुकीोकोई।क1970 
म�क्म रइलकम ा् र�क�वषरकैैरक�फरकसककइरर्कम�कीुई, जसकए्क्व्नरशीक(िजसमककाीकाोाो्क र) ाुकैकअनरजक
क् कआटकक्रकसकवनक�्ारकोारक र, िजस क् कपनर्रमववरपक6000 सककजारउरकलोोकसीमररकीुएकऔरक600 ््कमरृाुक

ीुई।क्म रइलकम ा् र�क््क�वषरकैैरकअ्रसा न्कम ा् र�क््कैुलनरकम�कजारउरकी ककाय�्काीकआंैयक््क्ो्श्रांक
म�क ैकजीक सक कअवशो�षैक ीोैीक ी ।क ्ुलक म ा् र�क क् क 5 मरइ ोगर/�्लोगर शर�रक क् क वजनक ्रक (िजसम�क 3.3 
मरइ ोगर/�्लोगरकशर�रक क् कवजनकसककजारउरक्म रइलकपरररकनी�ंकीोनरकुर�ीए), ए्कटरलरकवलकसरपैर�ी्कसकवनक(ट�क
डललााकआइ) ््क्सफरनरशक््कोईकी । जरपरनकम�कइटरई-इटरईकरोोक्रकप्ोप, तचुकवैरक क् क  ् ड्मामकसककउा�षैक
ुरवलक क् कतपभोोक क् क्रर्कीुआक र, जोकलर ाकशृंललरक क् कमरधामकसककइसकैरीक क् कधरैुांक क् कअनजरनककम�कसकवनक
्रनकक क् क्रर्कीोैरकी ।क्मटट�कसककपौधयक्ोकआसरनीकसकक  ् ड्मामकअवशो�षैक्रैरकी ।क  ् ड्माम-उा�षैक्मटट�क
परकतोरएकोएकलर ाकफसल, मनुषाकऔरकजरनवरयक क् क्लएकजो�लमक्रकतोैकसनकजरैककी�।क�व्वकववरववाकसंोठनक
नकक्सफरनरशक््की क�्क  ् ड्मामक्रकसरपैर�ी्कसकवनक7 मरइ ोगर/�्लोगर शर�रक क् कवजनकसककअाध्कनी�ंकीोनरक
ुर�ीए। 
 मनुषाक क् क्लएकसीसरक क् कजो�लमक्रकपमुलकतोैकलर ाकी ।कअनरज, सिलजारं, फलय आ�उकम�कसीसरक््क�व्भतनक
मरतरक पराीक जरैीक ी ।क सीसकक ्रक अवशोष्क सचुयक औरक ्शशुां कम�क वाव्यक ््क ैुलनरक म�क अाध्क ी ।क ोभावैीक
म�ीलरांकऔरक�व्रसशीलकभा्कसीसकक क् क्लएकअाध्कसंवकउनशीलकीोैककी ।क�व्वकववरववाकसंोठनक वरररक्शशुां, 
सचुयक औरक वाव्यक क् क ्लएक सीसक क्रक सरपैर�ी्क सकवनक 25 मरइ ोगर/�्लोगरक क् क शर�रक क् क वजनक क् क सररसरक
ववी्ृैक््कोाीकी । 
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 परनीक म�क आस� न्क ््क समवारक व ि्व्क ाुंै रक ्रक ए्क ्रर्क ी ।क सरंगलरउकशक औरक पि्ुमक संोरलक आस� न्क
समवारक क् क्लएकपमुलकव र न्क�कतयकम�कसककए्की ; ीरलरं�्, ीरलकी�क क् कसमाकम�कत�रकपउकशक क् कस्लारकशीरकम�क
उा�षैकभाजलक क् क्रर्कआस� न्क�वषरकैैरक क् क्ईकमरमलककआएकी�।कभाजलकसककआस� न्क्ोकीटरनकक क् कपारसक�्एक
जरकरीककी�कैर�्कसुर��ैकपकाकजलकपरपैक�्ारकजरकस क् ।कआस� न्क�वषरकैैरक्रकपीलरकप्ोपकजरपरनकम�कीुआक
जसक12,000 सककअाध्क्शशुांकनककउा�षैकउाधक्रकसकवनक�्ारकऔरक130 ्शशुांक््कमरृाुकीोकोाी।कआस� न्कसकक
उा�षैक्मटट�क क् क्रर्कसिलजायकम�कआस� न्क क् कतचुकवैरक््कसाुनरक्मल�की ।कआस� न्क्रक2μg / kg शर�रक
क् कवजनक क् कसररसरकरोजरनरकसकवनक््कववी्ृ ैकउ�कोईकी । 

  ो्मामकुमड़कक क् क्ररलरनकक क् कपवरीक क् कमरधामकसककारक ोमरइटकअाव्कम�कसम ृधक्मटट�कसकक(ज सककसु�्तउरक
घरट�) लर ाकशृंललरकम�कपवकशक्रकस्ैरकी ।क ो्मामक�व्भतनकलर ाकपउर �कज सककुीनी, उाध, सिलजारं, सरउरमक
आ�उकम�कपरारकोारकी ।क ो्मामकजसक्रइव ल�टकउशरकम�कमौजाउकी , ैोक निष ाकीोैरकी , ै र�प, ीककसरवकल�टकउशरक
म�करपरं रै्क�वषरकैैरक्ोकसढ़रैरकी ।कभोजनकऔरकपरनीक क् कमरधामकसकक ो्मामक्रकउ  न्कतपाोोक78 ± 42 
मरइ ोगरमकीोनकक््कववी्ृ ैकउ�कोईकी । 
 ्ईकअताकअवशकषकैरवयक््कैरीक न�्लकपरनी, ्मटट�कऔरकभोजनकस�ीैकमरनवक क् कपारावर्कम�कलारप्की ।क9 
अलो-अलोकअमकनर््कआीररयकम�क न�्लक््कमरतरक क् कआधररकपरक न�्लक््क165 मरइ ोगरमक/ �उनक्रकऔसैक
सकवनकैाक�्ारकोारक र।क�बटकनक््कआसरउ�क क् क ्लएक250 मरइ ोगरम / �उनक न�्लक्रकसकवनकपरारकोारकी क
िजसमककधरैुक ्ु्वकारकसकक  न्लककअनुमर नैक100 मरइ ोगरमक / �उनक न�्लकशर्मलकी ।का ा�पक्ुछक न�्लक
लव्यक्रकपाोोकज सककससकसलफरइड, शकसरइड, ्रस� नलकआ�उकपराोाो्कजरनवरयकऔरकमनुषायकम�क�वषरकैैरक
औरक / ारक्र्सानोजक न्ैरक क् कवपषटकपमर्कपउरनक्रैरकी , लक�्नकश्म्यकम�क�वशकषकरपकसककधरैुक न�्लक क् क
एकसपोज़रक सकक ्ोईक �् सरक ्रक लैररक नी�ं परारक ोारक ी ।क  न�्लक ्ोक लर ाक ैकलयक क् क ीरइ्ोजनी्र्क क् क ्लएक
तरपकर्क क् करपकम�कतपाोोक�्ारकजरैरकी किजती�कीटरक�उारकजरनरकुर�ीए।कअचछरक�व नमरा्कप िकटसक(जीकएमकपी) 
आमकैौरकपरकीरइ्ोजनी्ृैकैकलक(एुकवीका) म�कअव्शषटक न�्लकतरपकर्क क् कवैरक्ोक नां�तैक्रैर ी ।  ए्क
सव��्क क् कअधाानकम�किजसम�क1221 एुकवीकाकनमानयक्रक�व्लकष्क�्ारकोारक र, पैरकुलरकी क�्क11.7% 
म�क1 पीकपीकएम अव्शषटक न�्लकी , जोकइंाोैक्रैरकी क�्कजीकएमकपीक्ोकअपनरनककसकक न�्लक क् कपउाष्क क् क
वैरक्ोकसररीनीाकरपकसकक्मक�्ारकजरकस्ैरकी ।कीरलरं�्, लोभो 43% नमानयकम�क10-30 पीकपीकएमक न�्लक
परारकोार।कइनकअधाानयक क् कआधररकपरकभररैकम�कलर ाकसरु�रकऔरकमरन्कसंोठनकअाध नामक क् कैीैकएुकवीक
ाकम�क1.5 पीकपीकएमक न�्लक््कववी्ृ ैकउ�कोईक ी। 
 लर ाकपउर �कम�कतपाोोक�्ाककजरनककवरलकक्ुछकववैुांकम�कधरैुईकसंउाष्क�रैकनी�ंकी�।क्सलवरकफ़ॉइलक(ुरजउ�क्रक
व ा् ) ए्कऐसीकववैुकी किजस क् क्लएक�व नउ�शयक्ोक  ैाररकनी�ंक�्ारकोारकी , ्सवराकइस क् क�्काीक99.9% शु धक
ीोनरकुर�ीए।काीक0.1% ारक1000 μg / गरक क् कअ न�उाषटकअंैरक्ोकछोड़कउकैरकी ।कुरंउ�क क् कव ा् क(178 नमानय) क् क
�व्लकष्कसककपैरकुलरकी क�् 90% ुरंउ�क क् कव ा् क क, जस�्क10% एलाामी नामक क् कव ा् क क।कुरंउ�क क् कव ा् क क्  
46% नमानकक99.9% ््कवरंछनीाकशु धैरक््कआव्ा्ैरक्रकपरलनक्रकरीकक क, जस�्क54% म�कुरजउ�क््कमरतरक
्मक ी।क54% नमानयकम�क ो्मामकऔरकसीसरकपउाष्क््कऔसैकमरतरक83 औरक300 मरइ ोगरमक/ गरकपरारकोारक
 र।क28% ुरंउ�क क् कफ़ॉइलकम�क  ् ड्मामक्रकऔसैकवैरक97 मरइ ोगरम / गरकपरारकोार।कइसकप्रर, भररैकम�क
लर ाकसुर�रकऔरकमरन्कसंोठनकअाध नामक क् कअंैोाै कलर ा-शक्ीकवरलककुरंउ�क क् कव ा् कम�क�वषरकैकधरैुांक््क
सीमरक नधरानरैक्रकउ�कोाीकी  िजससककतपभोकैरकजीर�लककभरर�कधरैुांक क् कसंप ा् कसककसुककरी�। 
2.3 पॉल�साइिरल् एरो ै�ट् हाइ्ो्ाबकन: 
 पॉ्लसर्ल्क एरोम �ट्क ीरइ्ो्रसानक (पीक एक एु) सवालारपीक पारावर्ीाक पउाष्क ी�।कवकक्ईक उीनक प� ारांक क् क
मरधामकसककसनैककी�कऔरक्ईकसररककपीकएकएुक क् क्मश्क क् करपकम�कमौजाउकी�।क्ोालरकउीनकपवरी, मोटरकवरीनक
 न्रस, इवैकमरलक�्ारकमोटरकाु्नरईकैकलकऔरकैंसर ा् क क् कधुएंक क् कअधाानकसककपैरकुलरकी क�्कइनक्मश्कम�क
मौजाउकपीकएकएुक्र्सानोजक  न्क�मैरक क् क ्लएकमुखाकरपकसकक िजनमकउररकी�।क33 पीकएकएुक क् क �वषरकैैरक क् क
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आं्ड़क, जोकमरनवकववरववाक क् क्लएकलैररकप उरक्रकस्ैककी�, जमरक�्एकोएकी�।काीकसझुरवक�उारकोारकी क�्कपीक
एकएुक््कसंरुनरकम�क4 ारक4 सकक्मकस�जीनक क् कछललककीोनककपरकइतीककील क् कपीकएकएुक्ीरकजरैरकी कऔरकइन््क
�वषरकैैरकभरर�कपीकएकएुक(िजन््कसंरुनरकम�क4 सककअाध्कस�जीनक क् कछललककीोैककी ) ््कैुलनरकम�क्म ीोैीकी ।क
इनकपीकएकएुक््कसंरुनरकाुतक8 म�क�उलरएकोएकी�। 
  1775 ई॰क म�क ्र्ललक क् क सं प् ा क म�क आनक कसकक अं ड् ोषीाक �् सरक ्रक लैररक पील�क सररक तललकलक �्ारक ोारक  र।क
ैरर्ोलकऔरकप रर�फनक क् कलारवसर ा्कएकसपोज़रकसककरवुरक्रक �् सरकीोकस्ैरकी ।कपीकएकएुकपकनरैक �् सरक्रक
मुखाकटरो�टकफक फडोक्ोकमरनरकजरैरकी कजस�्करवुरक �् सरकसकीैरकलािकैोैकववचछैरक््कवजीकसककउलुाभकीोकोएक
ी�क।कीरलक क् कअधाानयकसककपैरकुलरकी क�्कसरर-सररकैलरकीुआकैकलकपीकएकएु ््क्रफ्कमरतरकतरपतनक्रैरकी क
जोक�्कसरइटोटोिकस्की�ककाय�्कवोकडरइालकएपोकसरइड क् कए्कपी्सारक(सीपी-7, 8-diol) म�कव ृाधक्रैरकी कजोक
�्कडीकएनकएक क् कसरइन�डोंक्ोकसढ़रैर ी कऔरकपाोोररम्कपशुांकम�क �् सरकतरपतनक्रैरकी । 
 जमानक लर ाक त ाोोक नक कनरफ़रइंडक वसरक औरक ैकलयक क् क ्लएक पीएएुक ््क अाध्ैमक सीमरक ील क् क पीक एक एु 
(ए्सन फा ल�न, ए्सन फ ीन, एतथसीन, स�जो(ए)फलोनरन, स�जकतथकसीन, फलोर�ाथनकइरार�उ) 25 मरइ ोगर/�्लोगरमक
औरकभरर�कपीकएकएु (स�जो(ए)परइनरन, स�जोक(जीएुआइ) पकनरल�न, ्ोरोनीन, डरासकनज़रंथकसीनकआ�उ), क् क ्लएक5 
मरइ ोगर/�्लोगरमकै्क््कववी्ृ ैकउ�की क।कसंाुकैकररजाकअमकनर्र-पारावर्कसंर�्कएज�सी (ााकएस-ईकपीकए) 
 वरररकताानैमकजो�लमकवैरक(एमकआरकएल) लुरर्कएतथसीनक(0.3 ्मल�गरम/�्गर/�उन), ए्सन फा ल�नक(0.06 
्मल�गरम/�्गर/�उन) फलोर�ाथनक(0.04 ्मल�गरम/�्गर/�उन), फलोनरनक(0.04 ्मल�गरम/�्गर/�उन) औरकपरइनरनक
(0.03 ्मल�गरम/�्गर/�उन)।क क्  ्लएकपवैर�वैक�्ारकोारकी । 
 वनवप ैकैकलयक्ोकपीकएकएुकसककववरभर�व्करपकसककमुकैकसैरारकजरैरकी , औरकइनमककपीकएकएुक्रकसंउाष्क
ै्नी््कप� ारांकज सककैकलयक क् कधुएंकसककारकपारावर्कतोैकज सकक  ्�फ़्क क् कएकसजरवटको सयक क् क्रर्कीोैरकी ।क
1994 म�कइटल�कऔरकफरंसक क् क30 वनवप ैकैकलयकम�कस�ज़ो(ए)परइनरनक्रकपैरकुलरक रकिजसम�क17 गकपसीडक क् कैकलक
औरकए्कपनप�्नकसीडक्रकैकलकशर्मलक र।कपीकएकएुक््कऔसैकमरतरक59 मरइ ोगर/�्गरकऔरकअाध्ैमक
मरतरक140 मरइ ोगर/�्गरकपरारकोार।कइनकतचुकवैरयक्रकतोैकसुलरनककवरलकक ाुलीकक्रकधुआंक र।कभररैकम�कीरलकी�क
म�क�्एकोएकए्कअधाानकम�, नरनरालकैकल, माोंफल�कैकल, वनवप ैकैकल, अलसीकैकल, सरसयकैकल, ज ै ानकैकल, 
नरफरइंडक ैकल, ुरवलक ््क भासक क्रक ैकल, स फलरवरक ैकल,  ैलक ैकल, सोारसीनक ैकलक औरक सारजमुलीक ैकलक क् क296 
नमानयकसककपैरकुलरकी क�्क88.5% नमानकक�व्भतनकपीकएकएुकसककउा�षैक क।क262 पीकएकएुकपउा�षैकलर ाकैकलक क् क
नमानयकम�क66.4% नमानयकम�कजमानक�व�रनकसोसरइट�कफॉरकसरइंसक वरररकववी्ृैक25 मरइ ोगर/�्गर सककअाध्कपीक
एकएुकमरतरकपराीकोाी।क्ुलकपीकएकएुक््कमरतरकज ाैनक क् कैकलक(624 मरइ ोगरक/ �्गर) म�कसससककअाध्क ीक
औरकनरफरइंडकवनवप ैकैकलक(40.2 मरइ ोगर/�्गर) म�कसससकक्मक ी।कभरर�कपीकएकएुक््कअाध्ैमकमरतरकज ाैनक
क् कैकलकम�क(265 मरइ ोगर/�्गर) औरकताानैमकमरतरक(4.6 मरइ ोगर/�्गर) ुरवलक््कुो्रक क् कैकलकम�क्मलर।क

�व्लकष्क�्एकोएकैकलक क् कनमानयकम�क�फन नथीनक58.3% नमानयकम�कमौजाउक रकऔर तस क् कसरउकएंथरसीनक(53%) 
 र।कभरर�कपीकएकएु म�, स�जो(ई)परइर�नक31.2% नमानयकम�कउकलरकोार, तस क् कसरउकस�जो(ए)परइर�नक (25.5%) म�क
परारकोार।कैकलक क् क वरररकपीकएकएुक्रकसकवनकज ाैनक्रकैकलक(20.8 मरइ ोगरमकप ैक�उन) म�कसससककजारउरक र, 
इस क् कसरउकसोारसीनकैकलकम�क(5.0 मरइ ोगरमक / �उन) औरकनरफरइंडकवनवप ैकैकलक (1.3 मरइ ोगरम / �उन) म�क
सससकक्मक र।कइनक  नोररनीकअधाानयक क् कआधररकपर पीकएकएु क् कअनुमैकवैरयक क् क ्लएकअंैरररष्�ाकऔरक
ररष्�ाक�उशर नउ�शक  ैाररक�्एकजरकस्ैककी�कैर�्कइनक�वषरकैकउा�षैकपउर �क्रकसकवनकप ैसंाधैकीो। 
 अमर�्रकम�कभोजनकसककपीकएकएुक्रकसकवनक0.10-10 मरइ ोगरमक/ �उनकप ैकलािकैकमरनरकजरैरकी ।कपकाजलकसकक
स�जो(ए)परइनरनक्रक्ुलकउ  न्कलपैकअनुमर नैक0.0002 मरइ ोगरम / लािकैकी ।कअनरजकऔरकअनरजकतरपरउयक
्रकभोजनकसककपीकएकएुक्रकसकवनक्रनकक क् क्लएकमुखाकाोोउरनकी�ककाय�्कवकक्ुलकआीररक्रकए्कपमुलकघट्क
ी�।कअनुमरनकलोरारकोारकी क�्कमनुषायकम�कपीकएकएुक्रकएकसपोज़रकपकाकारकपरनीक क् कमु् रसलककभोजनक क् कमरधामक



 
Tox.Res.Bull / �वष�व.शोध.प�त्रक36 (1) 2016 

 

55 
 

सकक ्रफ्क अाध्क ी ।क मुखाक ाोोउरन्ैराांक म�क अनरजक (34%) सससकक पीलकक ी क औरक तस क् क सरउक सलजी (लोभोक
18%), ैकलकऔरकवसरक(लोभोक16%) म�कआैककी�। 
2.4 ्�टनाश्: 
 ््टनरश्यक्रकतपाोोक्ृ�षकफसलयक्ोकसढ़रनकक क् क्लएक�्ारकजरैरकी कऔरकाीकआधु न्कलकैीक्रकए्कअ्भतनक
अं ोक सनक ोारक ी ।क इनम�क सकक ्ुछक रसरानक मलकनरारक ज सकक रोोयक क् क  नां त् क म�क शर्मलक ी�।क ज �व्क ो ै�वाधक क् क
आधरर पर इनकाौाो्यक्ोकजड़ी-साट�कनरश्य, ््टनरश्यकऔरकलर-पैवररकनरश्य, ्ृ्मकनरश्य आ�उक क् करपकम�क
वोग्ृैक�्ारकजरैरकी ।काीकपरारकोारकी क �्कजड़ी-साट�कनरश्यक (40%) ्रकअाध्ैरकतपाोोक�्ारकजरैरकी , 
तस क् क सरउक ््टनरश्यक (30%) औरक ्व्नरश्यक (20%) ्रक पाोोक ीोैरक ी ।क ीरलरं�्, तन क् क ररसरा न्क
सं रु नरां क क् क आधररक पर, ््टनरश्यक ्ोक शो�नोकलोर�न, शरो नोफॉवफक टस, ्ररस मकटस, परारकथॉइडक औरक
्रइएिज़तसकम�कवोग्ृैक�्ारकजरैरकी । 
 ््टयक क् क नांत्क क् क्लएकफसलयकपरक््टनरश्यक क् क छड़्रवक क् क्रर्कतन क् कअवशकषक्मटट�, परनी, वराुकऔरक
फसलयक म� परएक जरैकक ी�।क फलय, सिलजाय, अनरज, अनरजक तरपरउय, उाधक औरक डकार�क तरपरउय, अंडक, मरंस, मछल�, 
ाु्नकआ�उकस�ीैक�व्भतनकलर ाकपउर �कम�क्ईक््टनरश्यक््कसाुनरकपराीकोईकी ।कतन क् कलारप्कपसररक क् क
्रर्, ््टनरश्कसैीकऔरकभाजलकम�कघुलकजरैकककी कऔरकअंैैःकपीनकक क् कपरनीक्र तोैकसनकजरैककी ।कीरलरं�्क
इनम�कसकक्ुछकउ�घाव रईकज �व्क््टनरश्यकपरकप ैसंधकलोरक�उारकोारकी कारकतन क् कतपाोोकम�कोंभीरकरपकसकक
प ैसंधकलोरक�उारकोारकी , परकवककअसकभीकपारावर्कम�कमौजाउकी�कऔरकइसकप्ररकमरनवकववरववाक क् क्लएकलैररक
प उरक ्रैकक ी�।क भररैक क् क लर ा सुर�रक औरक मरन्क संोठनक अाध नामक नकक �व्भतनक लर ाक पउर �क म�क 121 
््टनरश्यकऔरक््टनरश्यक क् कअनुमकाकवैरक््कववी्ृ ैकउ�की ।क 
शो�नोकलोर�नक ््टनरश्यक क् क वरैरवर्क म�क उ�घाव रईक ीोनकक ््क �मैरक ीोैीक ी क िजस क् क ्रर्क मनुषाक स�ीैक
जी�वैकजीवयक क् क ै्यकम�कजमरकीोकजरैककी�।कडीकडीकट�कऔरकएुकसीकएुकज सकक्ईकशोानोकलोर�नक््टनरश्यक्ोक
्मक मरतरक म�क भीक ताारोटॉिकस्, नााटरजक न्क औरक ्र्सानोजक न्क �उलरारक ोारक ी ।क शर�रक म�क शो�नोकलोर�नक
अवशकषयक क् क्रर्की�मकपोट�नकऔरकसरइटो ोमकपी-450 ््कभा्म्रकपरकअसरकपड़ैरकी ।कइनकज �व्क� ार्लरपयक
क् क्रर्क्ईक्रसा न्क््टनरश्यक्ोक्ृ�षकतपाोोक क् क्लएकप ैसंाधैक्रक�उारकोारकी । 

शरो नोफॉवफोरसक ््टनरश्क शो�नोकलोर�नक ््टनरश्यक ््क ैुलनरक म�क अपक�र्ृैक सुर��ैक ी�क काय�्क तन्रक
अव्षा्  पारावर्कम�कसीुैकैकजकी ।कीरलरं�्, लंसककसमाकै्कएकसपोज़रकसककजरनवरयकम�कजीर�लककअ्भलािकैकप उरक
ीोक जरैकक ी�।क सरमरताक ैौरक पर, शरो नोफॉवफक टसक म�क ताारोटॉिकस्क �मैरक ीोैीक ी क जोक ताारोनलक ए्सटरइलक
्ोल�नव क्सक क् कअवरोध्क क् करपकम�क्रााक्रैरकी ।काीकए्कएंजरइमकी कजोकताारो-्रंस्मशनक्ोक नां�तैक्रैरक
ी ।काीकए्सटरइल्ोल�नक्ोकीरइ्ोलरइज़क्रैरकी कजोकैं�त्रकआवकोयक क् कपसररक क् कउौररनकअतैगा नीकजंकशनकपरक
जमकजरैरकी ।काीकएव  ्सकअवरोधको र-प ैवैगकी कऔरकइसकप्ररक�वलं�सैकप�रघरैक््करोो- नव�ृ�कारकैोकसीुैक
धीमीकीोकजरैीकी कारकअनुपिव ैकरीैरकी ।कसरइटो ोमकपी-450 क् कइन�ी�सटसाकऔरकइंडाुससाकशो�नोफॉवफक टसक क् क
�वषरकैैरक ्ोक लाविव ैक ्रक स्ैकक ी�।क ्ुछक शो�नोफॉवफक टसक ज सक, म लर राोन, ्म रइलक प रर राोन, 
डरइकलोरोवरसकआ�उक्ोकतरपनरवैानीाकऔरक्र्सानोजक न्कपभरवकतरपतनक्रनकक क् क्लएक�उलरारकोारकी ।  
्रसरामकटक््टनरश्कशो�नोकलोर�नकऔरकशो�नोफॉवफक टसक््टनरश्यक््कैुलनरकम�कअपक�र्ृैकजारउरकसुर��ैकी�।क
ीरलरं�्क्रसरामकटसकताारोटोिकस्सट�क क् कतरपरउनक क् क्लएकए्सटरइलक्ोल�नवटकसक क् कअवरोध्क्रक्रर्कसनैककी�, 
इस क् कसरवजाउ, अवरोधररम्क प ै� ारकप ैवैगकी क िजस क् क्रर्करोोक  नव�ृ�कअकसरकीोकजरैी ी ।क्ररसरनरल, 
पोपो्सर, ा ररमकआ�उक्रसरामकटसकपराोाो्कजरनवरयकम�कटकररटोजक न् पराककोाककी । 
परारकथोरस ोुलउर उ�कपौधककसककपर्ृ ै्करपकसकक न्लककपरइनराथतसक्् संरुनररम्कअनुरप ी�।क्मकमरतरकम�काकक
ाौाो्क््ड़यक क् क्लएकोंभीरकरपकसकक�वषरकैकी कलक�्नकवैनधरनरायक क् क्लएको र-�वष लककी�।कइनम�कसकक्ुछकाौाो्यक
सककताारोटॉिकस्सट�कीोकस्ैीकी ।क्रइएिज़तसक््क�वषरकैैरकील््कमरनीकजरैीकी ।कीरलरं�्कमरनवकम�क्ुछकमरमलयक
म�करवुरशोधक्रक्रर्कजरनरकजरैरकी । 
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3. खाद् ्�न� रोगाषु 
उा�षैकभोजनकऔरकपकाक््कलपैक क् क्रर्कलर ाकज नैकसीमरर�कए्कलारप्कसमवारकी ।क�व्वकभरकम�कसरलरनरक
अनुमर नैक76 ्म्लानकमरमल�क उकलक कोएकी�, िजस क् कपनर्रमववरपक300,000 अवपैरलकम�कभैगकऔरक5,000 
मौ �ैकीोैीकी�।क्ईकरोोकप उरक्रनककवरलककरोोर्ुां ारकसालमजीवर्ु, �व्भतनकलर ाज नैकसं म्कप उरक्रकलर ाक
पउर �क्ोकउा�षैक्रकस्ैककी�।कइस क् कअलरवर, भोजनकम�कमौजाउक �वषरकैकरसरान, ारकअताकीर न्रर्कपउर ाक
भोजनकसककतरपतनकरोोयक्रक्रर्कसनकस्ैककी�।कीमकए्कसालमजीवकउ ुनारकम�करीैककी� औरकभोजनकसंउा�षैकीोनकक
क् क्लएकसीुैकसककअवसरकीोैककी�।कसाुड़लरनककम�कछोट�कआंैक क् कसंप ा् कम� आ्रकमरंसकउा�षैकीोकस्ैरकी ।कइसीकैरीक

ैरजककफलकऔरकसिलजारंकअोरकपशुकलरउकारकमरनवकमलजलकसककउा�षैकपरनीकसककधोारकारक्संु रईक�्ारकजरैरकी कैोक
वीकउा�षैकीोकजरैीकी�। 
लर ाकज नैकरोोकमालैःकस कट�नरार, परजीवी, �वषरकैकपउर ा, औरकवरारसक वरररकीोैककी ।कभोजनकम�स कट�नरालक
सं म् भोजनकसककतरपतनकरोोयक क् क्लएकसससककआमक्रर्की�।कवरारसक क् क्रर्कीोनककवरलककरोोक््कभीकसंभरवनरक
ी कलक�्नकसीमरर�क क् कआरम-सी्मैकप्ृ ैकऔरकछोट�कअवाधक क् क्रर्कशराउकी�क्भीकइस््कपुिषटकीोैीकी ।कइनक
रोोयक क् क्ईकल�्की�, लक�्नक्ोईकए्कभीक"्सं् ोम" ए्क�वशकषकभोजनकसककतरपतनकरोोजननक क् क्लएक�व्शषटक
नी�ंक ी ।क इस क् क अलरवर, सालमकजीवकारक �वषकजठररततकमरोा क क् कमरधामकसककशर�रकम�क पवकशक्रैकक ी�। अाध्ैरक
लर ाकज नैकसीमरनरायकम�कअकसरकमैल�, तलट�, पकटक््कऐंठनकऔरकउवैक क् कल�्कीोैककी�।कभोजनक्रकसंउाष्क
आमैौरकपरकअनुाुैकी�ड्लों,  ैारर�कारकलर ाकभंडरर्कसककतरपतनकीोैरकी ।कलरनकक््क  ैारर�कसककपीलक, लरनकक क् क
उौररनकऔरकसरउकम�कअचछ कववचछैरकअअारस, �्सीकभीकसीमरर�क््कसंभरवनरक्ोक्मक्रकस्ैककी�। 
 सालमजीवक रोोर्ुांक््कतपिव  ैक �्सीकभीकसंवकउ�कपर��्यक वरररकसरमरताकरपकसकक�रैकनी�ंक ीोैीक ी कऔरक
्भी-्भीक अोोुरक ीोक जरैीक ी ।क ीरलरं�्, पसं व् र्क क् क उौररनक रोोर्ुक ्चुकक मरलक म�क पवक शक ्रक स्ैकक ी�।क वक क
लर ाकपउर �कम�कपसंव्र्क क् कउौररनकीवरकसक, अववचछकीर यकसक, सैानकऔरकतप्र्यकसक, असुर��ैकपरनीकऔरक
सीवकजकसककै रकक्चुककऔरकप क् क ीुएकतरपरउक क् कसीु अं रैकसंउाष्क क् कमरधामकसककभीकपवकशक्रकस्ैककी�।क्ईक
�वषरकैकरोोर्ु, जोक�्कमनुषायकम�कसीमरर�क्रक्रर्कसनैककी�, �व्भतनकलर ाकपउर �क क् कमरधामकसककपसरनरैक
ीोैककी�।कसढ़�कीुईकसीमरर�, जोक्रााव लकपरकसमाक्रकनु्सरनकऔरक्मकतरपरउ्ैरक क् क्रर्कसनैीकी , उ ुनारक
भर म�कसरलरनरकअरसयकडॉलरक्रकनु्सरनक्रैीकी�।कभोजनक क् कसर कजुड़ककजठररंतीकज नैकसीमरनरायक््कसंखारकप ैक
वषाक68-275 ्म्लानक क् कसीुकीोनकक्रकअनुमरनकी कऔरकइसकैरी, लर ाकज नैकसीमरर�कए्कसड़ीकसरवाज न्क
ववरववाक समवारक ी ।क उवै, �व्रसशीलक उकशयक म�क आजक भीक मीरमरर�क क् क रपक म�क फ लक जरैरक ी , िजस क् क
पनर्रमववरपकीरकसरलक30 लरलकसककअाध्कमौ �ैकीोैीकी�। 
सचुककजोक�वशकषकरपकसकक्ुपो�षैकी�कवककअाध्कलैरककम�करीैककी�।क5 सरलकसकक्मकतउक क् कसचुयकम�कउवैक क् क1.5 
अरसकसककअाध्कपसंोकपरएकोएकी�, िजस क् कपनर्रमववरपक30 लरलकसककअाध्कमौ �ैकीुई ी�।कइनकअधाानयकसककपैरक
ुलरकी क�्, उा�षैकपरनीक क् कअलरवर, भोजनक क् कपउाष्कभीकउवैक क् कए�टालिजक(etiology) म�कमीरवपा्ाकभा्म्रक
 नभरैरकी ।कलर ारतनकसंउाष्कऔरकअं रैकसंउाष्क््कसंभरवनरक�पछड़ककआा ा् कवो�कम�कअसं ोैषजन्कपारावर्ीाक
पनरिव  ैार,ं लररसकलािकैोैकववचछैर, लररसकोु्व�रकऔरकअपारापैकपरनीक््कआपा ैा, अववचछकभंडरर्कऔरक
भोजनक क् क्रर्कजारउरकपराीकजरैीकी ।क ाुं�्कउवैक््करो् रमकम�क  नजीकववचछैरकऔरकपारावर्ीाकववचछैरक
अरांैक मीहवपा्ाक ी�, इस्लएक लर ाक सुर�रक म�क ववरववाक ्श�रक ्ोक तचुक पर ्म्ैरक परपैक ीोनीक ुर�ीए।क इसक
्रर्कसककउकलभरलक्रनककवरलयक््क�वशकष्रकमरैरां ््क्श�र, लर ाकसुर�रक क् क्स धरंैयक क् क्लएकाुवरकसचुयकम�क
उवैकसंसंधीकरोोयक््करो् रमकम�कए्कमीरवपा्ाकभा्म्रकी । 
मरनवक ववरववाक म�क ोु्व�रकऔरक लर ाक पउर �क ््क सुर�रक ्रक आ्लनक मीरवपा्ाक ी ।क आमक ैौरक परक रोोजताक
जीवर्ुकजोकभोजनकसककप उरकीोनक कवरलककरोोयक क् क्रर्कसनैक की�, तनम�कसरलमोनकलरकऔरकएवुकनर्शारक्ोलरइक (E. 
coli) क् कव �्सकशर्मलकी�।कआमकलर ाकज नैकरोोजन्यकम�कसकक्ुछकैर्ल्रक10 म�कसाु ीस धकी ।कइनकजीवर्ुांक
क् कपैरकलोरनकक क् क्लएकपरंपररोैकसालमजीव�व�रनीकैर�्यकम�कआमैौरकपरक्ईकसस्लुसाकऔरकसराोटरइप- ारक
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सीरोटरइप-पीुरनकुर्कशर्मलकी�, जोकशमसरधाकऔरकअाध्कसमाकलकनककवरलरकी�।कभोजनकरोोजन्यक््कपीुरनक
म�कअंै ना�ीैक्�ठनरइायकम�कसककए्क्रर्काीकी क�्कवककआमकैौरकपरकए्कलरलकारकअाध्कअताकस कट�नरारक क् क
सीुकम�कसीुैक्मकसंखारकम�कमौजाउकीोैककी�क(<100 ्ॉलोनीकसनरनककवरलरकइ्रई, सीकएफकााकजीक-1)।कअैःकसालमक
जीवर्ुांक््कपषृठभा्मक क् कसीुकाीकरोोर्ुकलोकस्ैककी�, औरकलर ाकपउर �कसकक न्रलनककम�कसरधरकआकस्ैीकी । 
ाीकभीकपउ्शाैक्रनककम�क्�ठनरईकीोैीकी क�्कभोजनक क् कनमानककसक परपैकीुएकरोोर्ुकवरवैवकम� मनुषायक क् क्लएक
रोोजन्की�।करोोजन्कजीवयक्रकैकजीकसककऔरकआसरनकपैरकलोरनकक क् कतपरायकसककववव कभोजनकसनरएकरलनकक््क
सु�वधरकीोोी। 
जीनकजरं कुै्नी्यक क् कआोमनकसककशिकैशरल�कपर��्क�व््सैकीुएकी किजस क् क वरररकशु धकसंवधानक्ोकअलोक
्रनकक््कआव्ा्ैरक क् क�सनरक�वशकषकरपकसककस कट�नरालकतपभकउयक्ोकैकजीकसककपीुरनरकजरकस्ैरकी ।कपोल�मरकज़क
शृंललरकप ै� ारक(पीकसीकआर) परइमरयक््कए्कजोड़ीक्रकतपाोोक्र क् कडीकएनकएक क् क�व्शषटक�कतयक क् कपवधानक क् क
्लएकए्कै्नी्की ।क�्सीक�वशकषक�कतक क् कए्कलरलकोुनरकपवधानक्रकअकसरकनमानयकम�क�व्शषटकजीनक्रकपैरक
लोरारकजरकस्ैरकी ।कपीकसीकआरक्रकतपाोोकस कट�नरारक क् कट कसोनो्म्कसमाीयक क् क्लएक�व्शषटकजीनक्ोकसढ़रनकक
औरक लर ाक ज नैक स कट�नरारक क् क लैरकक म�क शर्मलक जीनक्रक पैरक लोरनक क क् क ्लएक �्ारक जरैरक ी ।क ीरलक ी�क म�क
�व््सैकै्नी �् , �व्शषट डीकएनकएकशक्ीक्ोक�व््सैक्रनकक क् क्लए, �व्भतनकनमानयकम�कसीुैक्मकमरतरकम�क
ल��ैकडीकएनकएक्रकपैरकलोरनकक््कअनुम ैकउकैीकी�।करोोजन्कसालमजीवनक क् करझरनक क् क्लएकए्कअ �वैीाक
अनु मक्ोकसढ़रनकक क् क वररर, पवधानक�वाधायक्रकतपाोोक्रकअपरा�करपकसककरोोर्ुां क् कसीुैक्मकमरतरक्रक
पैरकलोरारकजरकस्ैरकी । 
4. असं�ु ल� भो्न क्  ्ारष रोग: 
 4.1 ल�ती  ं   साइ लन साइरलोपोपाइल गलाइसीन (ए  सी पी ्ी) सक उवपनन रोग:   
  मुजफफरपुरकम�कल�ुीक्रकप्ोपकए्कवर�षा् कप्ोपक क् करपकम�क1995 म�कपील�कसररकनकशनलकइंवट�टााटक
शफक्नाु न क् सलक�डसीजक(वैामरनकम�कनकशनलकस�टरकफॉरक�डसीजक्ं्ोल, एनकसीकडीकसी) क् क वरररकजरंुक््कोाीक
औरकतस क् कसरउक2010, 2011 औरक2012 क् क स�ीैकाीकप्ोपकसररकसररकतभर्रकसरमनक कआाी।काीक �व्वरसक
्रैककीुएक�्काीकरोोकए्कैरीक्रकएतसकफलरइ�टसक रक�व्भतनकवरारसक क् क्लएकपर��्क�्ाककोाक।क2013 क् क
प्ोपक क् क उौररनक सीएसआइआर-आइआइट�आरक नकक मुजफफरपुरक क् क रीवामाीक सीमरर�क ्ोक ्ुछक सचुयक म�क
ीरइपोगलरइसी्मारक उकलनकक क् क सरउक (जोक 10% डककस्ोजक अ ा् क सकक ठ ्क ीोक ोएक  क), एकााटक ीरइपोगलरइसी्म्क
एनसकफ लोप  ीक्रकनरमक�उार।कइस क् कअलरवर, सर�ीराकलोजकसककपरारकोार  रक�्कजम ्रक क् कअक््क(Ackee) औरक
ल�ुीकए्की�कपौधकक क् कपनरवररकसककसंसंाधैकी�।कइस क् कअलरवर, ल�ुीकसीजकम�क्म रइ्लनकसरइकलोपोपरइलकगलरइसीनक
(एमक सीक पीक जी) ््क तपिव  ैक क् क आं्ड़कक ी�, ाीक अक््क फलक क् क ोाउक म�क परारक जरनक कवरलरक ्म रइ्लनक
सरइकलोपोपरइल एलर नन (एमकसीकपीकए) ्रकएनरलॉोकी कऔरकएकााटकएनसकफ लोप  ीकसीमरर�क्रक्रर्की ।कइसक
प्रर, ीमककीरइपोगलरइसक्म्कएनसकफ लोप  ीकऔरकल�ुीकम�कए्कज �व्क्ड़ीक्मल�, जोकβ-फ ट�कए्सडकशकसी्र्क
क् कअवरोधक क् क्रर्कगलु्ो नाोजकनक्ससकम�क्मीक क् क्लएकिजनमकउररकी ।कइस क् कसरउ, सीकएसकआईकआर-आईकआईक

ट�कआरकनक ल�ुीकफलक क् कोाउककम�कएमकसीकपीकजीक््कमौजाउोीक �उलरकउ�, जोक्ड़ीकअभीकै्कलरपैरक ी।कइनक
अधाानयक सकक ुररक पमुलक  नष्षाक  न्रलकक ोएक ी�: (अ) ्ुपो�षैक ारक भालक कसचुयक म�क ल�ुीक क् क सर क एकााटक
ीरइपोगलरइसक्म्कएतसकफलोप  ीक्रकोीररकसंसंध; (स) ाीकसीमरर�कल�ुीक क् कोाउककम�क ्म रइ्लनकसरइकलोपोपरइलक
गलरइसीनक््कतपिव  ैक क् क्रर्कीोैीकी , िजसककसीकएसकआईकआर-आईकआईकट�कआरकनककीरइपोगलरइसीन-जीक्रक
नरमक�उारकी�; (स) सकीोशकीोनककवरलककरोाोायक्ोकठ ्कीोनकक क् क्लएक10% डककस्ोज़कउकनरकुर�ीए; (ड) पनरवररयक क् क
मरैर-�पैरक्ोकजरन्रर�कउ�कोईक�्कररैक क् कभोजनक क् क�सनरकसचुकक्ोकसुलरनरकनी�ंकुर�ीए।कइनकअधाानयकऔरक
्सफरनरशयक क् कपनर्रमववरपक2015 क् कसरउकसककइनकइलर्यकम�क्ोईकमरृाुकनी�ंकीुईकी कऔर इसकप्ररक�पछलकक्ईक
वष�कम�क (125 सचुयक / वषा) ्ुपो�षैकसचुयक क् कजीवनक्ोकसुरारकजरकरीरकी ।कइनकसभीक नष्ष�क्ोक2017 क् क
उौररनकएनकसीकडीकसीक वरररकप्र्शैकअधाानकम�क�फरकसककसरार�पैक�्ारकोारकी ।कीरलरं �् , एमकसीकपीकजीक््क
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�वषरकैक लुरर्क अभीक भीक �रैक नी�ं की�।क ए्क ुीज़क सं �रनक म�क लरनरक जरर�क ी क �्क ल�ुीक ववव क लोोयक क् क ्लएक
�सल्ुलकीर न्रर्कनी�ंकी कसिल्कइस क् क्ईकलरभकी ।क 
4.2ह ्ै स्ा आरसी्ंटा लस क्  बी् खानक सक बबतय ्�  वृ्ु ्ा साबंध: नैदा�न् नर पा्ो�ग् ्ांत 
 �पछलककउश्क क् कउौररनकपि्ुमीकत�रकपउकशकऔरकत�ररंुलक(भररै) क् क्ईकआस-परसक क् कइलर्यकम�काुवरकसचुयक
म�कए्कसीमरर�कउकलीकोईकी , िजसम�कमरंसपक्शाय, िजोरकऔरकमिवैष्कपभर�वैकीोैककी , िजस क् कपनर्रमववरपक
्र�सक70% मरृाुकउरकीोैीकी ।कइसकप्ोपक्ोकपीलककअ�रैकवरारलकइ�टारलॉजीक क् कएकााटकएतसकफलोप  ीक क् करपक
म�क  नउरनक �्ारक ोारक  र।क सीक एसक आईक आर-आईक आईक ट�क आरक क् क अधाानयक सकक पैरक ुलरक ी क �्क
�ीप टोमराोएनसकफ लोप  ीक (एुक एमक ई) सीमरर�,  ् ्सारक आकसीड�टर्लसक (सीक ा) सीजक््क लपैक सकक सं संाधैक ी क
(ाुतक 9)।क ाीक ए्क जरं कु म�क सर�सैक ीुआक �् सीक ाक सीजक 28 �उनयक ै्क ाुीयक ्ोक �ललरनकक सकक सीरमक मर ा् रक
एंज़रइनसकसढ़ककीुएकपराककोएकऔरकसर की�क�ीप �ट्क ै्यकम�क�ीवटोप  ोलॉिज्लकघरवक्मलक।कसीकाक््कलपैकसकक
प्ड़नकक ््क ैर्ैक म�क ्मी, व क् ्लटलक मरंसपक्शायक म� व काालरइज़कशनक औरक मराोप  ी, औरक सर क ी�क सीरमक
� ए�ट ननकऔरक� ए�ट ननकफॉवफो्रइनकजकम�कसढ़ोैर�क क् कसर कजरनवरयकम�कमरंसपक्शायक््क� ैक क् कसं क् ैक्मलक।क
सीक ाक क् क लपैक वरलकक जरनवरयक म�क गलराल �फबीलर ए्स�ड् पोट�नक (GFP) म�क तललकलनीाक व ृाध औरक सीटरक
टाासु्लनकम�क्मीकसककताारोनलकनु्सरनक क् कसं क् ैक ्मलैककी�।कसीकाकलपैक क् कपाोोररम्क नष्ष�कनक किजोर, 
मरंसपक्शायकऔरकमिवैष्क्ोकल��ैकअंोकसैरए, जोक�्क�वषरकैैरक क् कमरमलयक क् कन उर न्कआं्ड़यक क् कसमरनक क, 
औरकभररैकम�कएुकएमकईकसककपी�ड़ैकसचुयक््कइ�टाोलॉिज्लक्रर्यकम�कसककए्की । 
 सीक ाक सीजयक क् क जीर�लकक ाौाो्यक क् क रपक म�क ाुितीैक ीोनकक वरलकक एतथरिकवनोन:  रइसोफ नॉल, �फिजाोन, 
इमो�डन, एलो- इमो�डनकऔरकनरी�नक क; औरकएुकएमकईकरोाोायकऔरकसीकाकसीजक क् कसकवनक्रनककवरलककपराोाो्क
जरनवरयक क् कसीरमकऔरकमातक क् कनमानोकम� नरपककोए।कइस क् कअलरवर, नरी�नकसससककअाध्क�वष लरकाौाो्कपरारकोार, 
तस क् कसरउकइमो�डन, एलो- इमो�डन, �फिजाोनकऔरक रइसोफ नॉलकपराककोाक।कइनकपनर्रमयकसककसं क् ैक्मलैककी�क�्क
एतथरिकवनोनकएगलरइ्ोतसकए�टशलॉिज्लकएज�टकी�कजोकसीकाकपकनरैकएुकएमकईक क् क्लएकिजनमकउररकी�।कअैःकाी 
एतथरिकवनोनकजोकरोाोायकऔरकसीकाकसीजक क् कसकवनक्रनककवरलकक ाुीयक क् कमातकऔरकरकैक क् कनमानयकम�कमौजाउकपराकक
ोए, रोोकाुहन्क क् करपकम�क्रााक्रकस्ैककी�।क�व्भतनकसुर�ररम्कएज�टयकम�, सरइकलोवपोनरनकएक(सीकएसकए) 
औरकएन-ए्सटरइलक्सवट�नक(एनकएकसी) �व्भतनकुारपुाकमरो�कम�कीवै�कपक्र क् करोोक क् कल�्यक्ोकरो्नककम�क
सससककपभरवीकसर�सैकीुए।कजरोर्ैरक्राा मक क् कसर काककअधाानक2013 सककएुएमईकरोोकसककप ैकवषाकलोभोक
100-150 सचुयक क् कजीवनक्ोकसुरनककम�कमउउक्रैककरीककी�।कए्कअलोकभौोो्ल्कव रनकमल्रनाोर�कतड़ीसरकम�, 
इसीक्रर्कसकक2016 म�क्ईकसचुयक्रक नधनकीोकोारकिजस क् कफलववरपकतपरोकैकअधाानयक्ोकतड़ीसरकसर्ररक
्ोकअवोैक्ररारकोारकैर�्कताुैक्राावरी�क््कजरकस क् । 
 
�न््षक 
 जरनसाझ्रकभोजनकम�क्मलरवटकआमकैौरकपरकअसंो�ठैक�कतकम�कआा ा् कलरभक क् क्लएक्ुछकसकईमरनकलारपरनरायक
 वरररक �्ारकजरैरकी , लक�्नक्ुछकलर ाकसंउाष्को र-जरनसाझ्रकैर� क् कसककभीकतरपतनकीोकस्ैककी�।कभररैकम�क
फ लककीुएक80 सर्रर�कलर ाकपाोोशरलरांक्रकए्कनकटव ा् कमौजाउकी ।कीरलरं�्, प ैसंाधैकसंसरधनकऔरकजनशिकैक
््क्मीकनककउकशकम�कैकजीकसककसउलैककपसंव्ृैकलर ाकपनरद्ाकसकक नपटनकक क् क्लएकतती�कअपनीकपर��्क�मैरकछतक
्ोक�ववैरनरैक्रनकक्रकमौ्रकनी�ंक ्मलकपरार।क�व्भतनकनएकलर ाकए�ड�टलसकऔरकसंउाष्कज सककपशुकाु�्रसरक
उवरक अवशकषय, ए� लरमरइड, पॉल�सरइिकल्क एरोम �ट्क ीरइ्ो्रसानक आ�उक लर ाक शृंललरक म�क पवकशक ्रक जरैकक ी�, 
िजन क् कवैरकलर ाकपउर �कम�क  नधरा नरैकनी�ं की�।कइससकक  नपटनक क क् क ्लए, ीम�कलर ाकोु्व�रकवरलककपर��्यक क् क
सु नारउ�कढरंुकक्ोकसुदढ़कसनरनकक क् कत उक्ाकसकक�मैरक नमरा् क्राा मकसनरनरकपड़कोर।कसर्ररक क् कलर ाक�व्लकष्क
पाोोशरलरांक ्ोक ववांक ्ोक  ना्मै, अनुमर नैक औरक आा ा् क अपररधक आधरनरैक पर��्क मरन्यक सकक अाध्, 
�वषरकैकपउाष््रर�क/ लाुरपतनकपउर �कपरकधारनक �् �दैक्रनरकुर�ीए, िजन क् कलारप्कववरववाकसंसंधीकपभरवकी ।क
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सर की�कलर ाकत ाोोयक्ोकीमकशरकववरववाकसंर�्क््कमालकआव्ा्ैरक्ोकपाररक्रनकक क् क्लएक्मलरवट�/ उा�षैक
पउर � ्ोकसु नि्ुैक्रनकक क् क्लएकअचछकक�व नमरा्कप रांक(जीकएमकपी) ्ोकअपनरनरकुर�ीए।कसमाक््कजररैक
भोजनक क् कमरधामकसककसीु-ररसरा न्कएकसपोज़रकजो�लमक्रकआ्लनक्रनरकी , काय�्कए्कववैुकम�क्ईकउा�षैक
पउर ाक/ ्मलरवटकशर्मलकीोकस्ैककी�कजोक�वषरकैैरक्ोकसढ़रकस्ैककी�।कइनकैर�्यकसककमनुषायक क् क्लएकसुर��ैक
भोजनक््कसु नारउ�कआव्ा्ैरक्ोकपाररक्रनककम�कमउउक्मलकोी। 
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