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 �वष�व�ान शोध प�त्ा 
38 (2) 2018 

सीएसआईआर-आईआईट�आर �वष�व�ान अनसुधंान म� अग्ी ी  ै ा मानव ववाववा ै ा पााावर् 
्� समवााां क्   नवार् ीकै ु ा् नशील ी  । सवं ान अपनक ललाय ्ो  नमननलल�ै  उदकदाय क्  
सा  परूा ्रनक ्ा धाका र�ैा ी  - 

•  उाोो, ्ृ�ष एव ंद  न् जीवन म�  पाोो म� लाए जानक वालक रसाानय ्ा सरु�ा मलूाां्न 
्रना। 

• �वषाल ुरसाानो/ दषू्य ्� � ाा �वाध ्ो  नधाानरै ्रना। 
•  दषू्य सक ववाववा एव ंपााावर् ्� सरु�ा ीकै ु पचारा्म्/ नवार्  पााय ्ा सझुाव 

दकना। 
• रसाान  उाोोय, �ानय, ्ृ�ष �कतय एव ंपााावर् म� जोल�म क्  ्ार् ीोनक वालक लाावसा ा् 

ववाववा �ैरय ्� पीचान ्रना। 
• औउाोाो् एव ंपााावनर् रसाानय क्  ्ार्  ्पतन �व्ारय ीकै ुसीज/शीघ न दा न् जाजच 

्रना। 
• �वषाकै रसाानय ्� सचूना ्ा सगंी्, भडंार् एव ं सार ्रना। 
• औउाोाो् एव ंपााावर् ससंधंी समवााांं सक  नपटनक ीकै ुमानव ससंाधन �व्नसै ्रना। 
• रसाानय, ाोजा ै ा  ्पादय ्� सरु�ा /�वषालुै ा क्  सदंभा म�  दनय और ाचंै ाां ीकै ुचचाा 

्रनक क्  नलए जनैा और  उानमाय ्ो मचं  पलबध ्राना। 
वैामान �वषा�व�ान अनसुधंान प�त्ा सवं ान क्  व �ा न्  ्ाशनय ्ा अवलो्न ी   

 

पयार् वरण ्व ्वाा 
i;kZoj.kh; fo"kkärk {ks= esa egRoiw.kZ pqukSrh tgjhys {kerk j[kus okys ,sls jlk;u ftuds 

fo"kSys çHkkoksa ds i;kZIr vkadM+s miyCèk ugÈ gS muds ,Dlikstj Lrjksa dh iwokZuqeku djus ds 

fy, çHkkoh rjhds iSnk djuk gSA blds fy, dq'ky rjhds ls cM+h la[;k esa tgjhys jlk;uksa 

dh igpku djus dh vko';drk gSA blds fy, mPp Lopkfyr ij[k dh t:jr gSA mPp 

Lopkfyr fo"kkärk ij[k vkSj i'kq ijh{k.k ij uSfrd Çprkvksa us feydj 

bdksV‚fDldksy‚ftdy vè;;u ds fy, csgrj midj.kksa dh [kkst dh t#jr trkÃ gSaA 

blfy,] mPp FkzwiqV oSdfYid e‚My ds fodkl] lR;kiu vkSj vkosnu ds lkFk&lkFk i'kq 

e‚My ds fodYi ds :i esa bdksV‚fDlflVh vè;;u ds fy, bdksVkWfDldksykWth mPp 

çkFkfedrk gSA ek=kRed lajpuk&xfrfofèk lacaèk] i<+us ds rjhdksa] fo"kSys inkFkZ dh tkudkjh 

ls çkIr mi;ksx] tksf[ke vkSj çHkko tkudkjh vkSj bu fooks ijh{k.k ls igys bu foVªks 

ijh{k.k jlk;uksa dk tksf[ke ewY;kadu ds fy, vfèkd rst+] dq'ky vkSj ykxr çHkkoh gSaA 

uSnkfud {kerkvksa dk fodkl v{ke ikfjfLFkfrd ra= ds Hkhrj dkj.k&çHkko lacaèkksa dks lVhd 

:i ls fuèkkZfjr djus ds fy, ,d cM+h pqukSrh gSA ;g ekStwnk mipkj j.kuhfr@çkS|ksfxfd;ka 
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tksf[ke çcaèku esa fdl lhek rd çHkkoh gS vkSj bles fdrus ifj'kksèku dh vko';drk gS 

fuèkkZfjr djus esa lgk;rk djsxk A bu eqíksa dks è;ku esa j[krs gq,] 

lh,lvkÃvkj&vkÃvkÃVhvkj esa i;kZoj.k fo"kkärk lewg dk y{; gS lqj{kk ds lkFk&lkFk 

ikfjfLFkfrdh ra= v[kaMrk ds çcaèku ds fy, vkSj ikfjfLFkfrdh; leL;kvksa dks lsyqyj] 

vkuqokaf'kd vkSj tho foKku Lrj ij fofHkUu ikfjfLFkfrdh; esa lqèkkjus ds fy, ikfjfLFkfrd 

tksf[ke ewY;kadu dh le> dks vkxs c<+kus ds fy, vkSj i;kZoj.k çnw"k.k dks de djus ds 

fy, mi;ksxh Kku@midj.k mRiUu djsaA lewg }kjk lacksfèkr eqís gSa% ¼1½ i;kZoj.k çnw"k.k dh 

fo"kkärk dh çfØ;k,¡( ¼2½ feêh] ikuh vkSj vkS|ksfxd vif'k"V ls [krjukd vkSj yxkrkj 

ekStwn jklk;fud inkFkks± dk mipkj vkSj ¼3 ikfjfLFkfrdrk vkSj i;kZoj.k dh fuxjkuhA 

मदययामारर्ाशाणा्एणंमर् र्ा्ाशाण(�डिस्शवरणा्ए ्ेावर) अप�्ष्ण शणसएद ूवतणस्शणपवणउगणवहेण
गेह ूँ (�ट�्�मणऐिस््मणाशल)ा्एणब�्स�ा  ए�सया  ाशल �ाणभावरण्ातओुएण�ेण ्रद्णसटेसणवेसपॉनस 

इस अधाान ्ा  उदकदा ्ड वटलर� एव ं टकनर� अपनशषट जल सदं�ूषै व लय पर  ोनक वालक ोकींू 

(�ट�ट्म ऐ वटवम एलल) एव ंसरसय (ब नस्ा जनंसाा एलल) क्  पौधय म� सभंा�वै सशकै �वष लक ै्वय 

क्   भाव ्� ज व रासाा न् मापदंडय (सााो क् नम्ल प रामीटसा) पर जाचं ्रना ी ल पौधय क्  �वदलकष् 

म� लौी(एफ़ई)  ्ा  चचैम सचंा �द�ा(ोकींू ्� जड़ म� 361एमजी क् जी एव ंसरसय ्� प��ाय म� 359 

एमजी क् जी) इस क्   परांै  ज़ं्,  ोनमाम एव ंम  गननशाम (ज़कडएन,सीआर एव ंएमएन) प�ी>ैनक>जड़ 

(ल�फ़>शटू>रट) म� �द�ाल इस क्  अ ैनरकै,  पौधय क्  नमनूय म� कलोरो��ल (सीएचएल)ए,सी  एव ं

 ् रोट�नॉाडस सामगी भी  चच पाई ोईल पनर्ामय सक ाी भी �ाै ीुआ �् टकनर� अपनशषट जल सक 

सदं�ूषै व लय पर  ोनक  वालक ोकीूज एव ं सरसय म�  ्ाश सदंलकषी सामगी(फ़ोटोस� क�ट् ्ंटकतट) 

कलोरो��ल (सीएचएल)-ए3ल92,4ल53(एमजी जी_ एफ़डसला)ू, कलोरो��ल(सीएचएल) -सी 2ल39, 1ल29 

(कलोरो��ल (सीएचएल)-ए) एव ं  ् रोट�नॉाडस 0ल28, 0ल32 (एमजी जी_एफ़डसला)ू ी ,  मशमल जस�्, 

्ड वटलर� अपनशषट क्  सा  इन पौधय म�  ्ाश सदंलकषी  सामगी- कलोरो��ल (सीएचएल)-

ए3ल43,4ल88(एमजीजी_एफ़डसला)ू, कलोरो��ल(सीएचएल) -सी 1ल12, 2ल05 (एमजी जी_एफ़डसला)ू और 

 ् रोटकनॉइडस 24: 0ल29 (एमजी जी_एफ़डसला)ू  मशम  ील इस क्  सा -सा , पौधय क्  एंजाइमय ्� 

ो ै�वाध ज सक एसाडी, एपीएकस, जीपीएकस, एमडीए, एच2ा2 एव ंसीएट� भी मान् पौधय ्� ैलुना 

म� चा नै पौधय म� अाध्  कल इस क्  अ ैनरकै, ट नर� अपनशषट सक  भा�वै सरसय क्  पौधय म�  ज़ं्> 

1 (1ल29) सााो  ् तवटकशन � कटर एव ं  ोनमाम > 10 (10ल31) टांसलो क् शन � कटर  चच  कल इस 

अधाान सक ाी  नष्षा  ारै ीुआ �् ्ृ�ष �सलय म� धाै ुसचंा क्   ा नम् कोै औउाोाो् 

अपनशषट जल ी�ल अैम  इस क्   ाचै  पचार क्  �सना इस्ो पााावर् म� नी�ं  ोड़ा जाना चा�ीएल 

इसनलए, पशाु ं और मनषुाय ्ो सभंा�वै ववाववा �ैरय सक सचानक ीकै ु ्�चड़(वलज)/नमटट�, ्ृ�ष 

ससंधंी पौधय और पानी ्� ोु् व�ा ्ा   नरंैर अनवुी�्(मॉ नटनरों) अ नवााा ी ल 
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पी चौधर�, ए ाादव, आर नसीं, आर चदं, डीपी नसीं, ए राज, आरएन भाोावल ्�मोव�क ार 2018, 206: 

122-131ल 

 
 

�श�सयाब�्सशसणस्ेेव�सणसटेाणआईआई्रआवण51 सेणवमार�श पडणा्एणहाइडर्रफब�ण� ्ाा्�शण�ेण

ाा्ण(�डसशू् ा) हेतणुइस�ाणस्कतणअापुयरग 

नलनस नस नसलस व�क नर्स आईआईट�आर 51 सक  ननमाै  रमनोनल�पड ्ा चनरत–ाचत् �्ाा ोाा  ा 

एव ंीाइडो�ो�स् ्�टनाश्य क्  नाश(्डसलशून) ्� इस्� �मैा ्ा मलूाां्न भी �्ाा ोाा  ाल 

एलल व�क नर्स नक अ नाो न्(ज व पषृ  स� ा्)सााोस�� कट�ट क्  1ल6 जी/एल  ्पतन �्ाा जो �् 

48% पाासी्र् सचू्ां् (इमलसी�� क् शन इंडककस) क्  सा  72एन / एम सक 52एन / एम ै् सफ़� स 

टकतशन ्ो ्म ्रैा ी ल सााोस�� कट�ट पीएच(4ल0-10ल0), ैापमान(4-100 ्डगीसक लसास), नम् 

सांदैा (सालट ्तसटंकशन)(2-14%) ्� �ववैृै  र�ज पर  व र पााा ोाा एव ं इस्� पीचान 

रमनोनल�पड क्  रप म� ्� ोई  ील रमनोनल�पड  नक  90 एमजी/एल सादंैा पर  α-, β-एंडोसल�ान एव ं

γ-ीककसाकलोरोसाइकलोीक्् ज़कन क्  ्डसलशून ्ो  मशम 7ल2, 2ल9 एव ं1ल8 ोनुा ै् सढ़ाााल ्�टा् ु

(स कट�नराम) नक स�जोइ् एनसड,  कलोरोस�जीन, 3- एव ं4-कलोरोस�जोइ् एनसड ्ो ्ासान क्  ए्मात 

कोै क्  रप म�  ाकुै ै ा आस� न्, सीसा एव ं  ् डनमाम ीकै ु  ैरोधी पााा ोााल इस क्  अ ैनरकै, 

प ृ् सााोस�� कट�ट नक �वनभतन रोोजन् स कट�नराा क्  �वरउध रोोा्ुरोधी ो ै�वाधाय ्ो �द�ाााल 

 ारै पनर्ाम वाधाै  ्डसलशून क्  नलए रमनोनल�पड ्�  पाोाोैा ्ो  ्ट ्रैक ी� एव ं जससक 

ज व  पलबधैा (सााोअवकलक�सनलट�) म� वउृाध ीोैी ी ल 

वी क्  ोौर, ए सजाज, आर क्  रकोर, एम ्ाम न, आरआर झा, जक क्  शीवावैव, एन म न्मल सााोनरसोसा 

टककनोलॉजील 2019, 272: 19-25ल 



 �वष�व�ान शोध प�त्ा 38 (2) 2018  

 

 
 

कशॉिसणट�डयम ासपीपील � णाईण�लंवणपराशरणा्एण मेगास्ेवाणहेकसाारइ�ाण�्परइ�णअ श उतपादाण
हेतणु शमगा खरखशेण्ाइबवण(सबममडर हॉशर-्ाइबव) मे बेाणबायरेवाक्सर �ाणउपयरगण�वााण 

इस अधाान म�, कलोवट�्डाम वटकतस  ्पा�दै बा�ूटनर् एनसड एव ंबा�ूटनर् एनसड सक मकोास�क रा 

ीककसानोइ्ा  ्पा�दै  ्  ोइ् अमल क्  सा  ए् ्ो्लचर सााो ोसकस �व्नसै �्ाा ोाा  ाल दो 

स कट�नराल वटकतस,  जनम� सक  ्ाक् ्ो प ृ् रप सक दो अलो-अलो जलमगन �ो�लक �ाइसर 

(सबमजडा ीॉलो-�ाइसर) मकमबकन सााोनरएकटसा (एस-एचए�/एमसीआरस) म� ्लट�वकट �्ाा ोाा  ाल 

 ्ाक् �् वन रसा (फ़म�टकशन बा ) ्ो मकमबकन मॉडालूस सक �फ़लटर �्ाा ोाा  ा एव ं�फ़लटर �्ए 

ोए रसा ्ो ाा ैो दसूरक नरएकटर पर पनरव ै ाै  �्ाा ोाा  ा अ वा  नम् रप सक  ारै �्ाा 

ोाा  ाल एस-एचए�/एमसीआरएस ्ा  पाोो ्रैक ीुए,  ्  ोइ् अमल ्� सांदैा सढ़्र 

10ल08जीएल- ीो ोई, सवाााध् ैीी  ्पाद्ैा 0ल69जी/एल / एच  ी, जो �् पीलक सक   ैवक�दै ्� 

ैलुना म� अाध्  ील 

एच �्म, सीएस जीऑन, ए पा डका, सीआई सांोल सॉाोनरसोसा टककनोलोजील 2018, 270: 498-503ल 
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खादयण वष्णा ए्णवसायाण ्व ्वााण 
Hkkstu lcls egRoiw.kZ gS D;ksafd LoLFk thou çnku djus ds fy, bldh i;kZIr ek=k esa 

vko';drk gksrh gSA [kk| lqj{kk vkSj [kk| çnw"k.k dh nqfu;k Hkj esa i;kZoj.k çnw"k.k ;k 

feykoV ds dkj.k Çprk c<+ jgh gSA i;kZIr [kk| vkiwÆr lqfuf'pr djus ds fy, xSj&—f"k 

mRiknd vofèk ds nkSjku] Hkkstu dks lajf{kr vkSj lalkfèkr djus dh fofèk;ksa dks <wa<uk 

vko';d gks x;k gSA [kk| çlaLdj.k m|ksxksa dh rsth ls o`f) ds lkFk] rduhdh mís';ksa ds 

fy, tksM+s x, fofHkUu [kk| ;kstdksa ds mi;ksx dh fn'kk esa Hkh o`f) gqÃ gSA Hkkstu esa 

;kstdksa ds :i esa uÃ jklk;fud bdkb;ksa dks <w<+k tk jgk gSA T;knk ls T;knk ykHk vÆtr 

djus ds fy, fuEu xzsM ,tsaVksa dks tkucw>dj Hkkstu esa feykuk ,d xaHkhj leL;k curh tk 

jgh gSA blds vykok] mRiknu ;k çlaLdj.k vkSj HkaMkj.k ds nkSjku dqN çnw"kd fcuk tkus 

cw>s fey tkrs gSaA tgka i;kZIr [kk| vkiwÆr ds fy, th,e QwM  ds mRiknu gsrq fjdksEchusaV 

Mh,u, çkS|ksfxdh ds mi;ksx dh t:jr gS ogÈ O;kolk;hdj.k ls igys th,e [kk|@Qly 

dh lqj{kk ij Hkh 'kksèk dh t:jr gSA gekjs ikjaifjd Kku ds vkèkkj ij] tM+h cwfV;ksa ds 

Qk;nsean çHkko dÃ mipkjksa ij vk'kkrhr lQyrk çkIr djrs gSA bl çdkj] th,e Hkkstu ds 

lkFk ijaijkxr :i ls bLrseky tM+h cwfV;ksa ds bu jklk;fud bdkb;ksa ds fy, 

fo"kkärk@lqj{kk MsVk dks mRiUu djus dh t:jr gSA lewg }kjk lacksfèkr eqís bl çdkj gSa 
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¼1½ fofHkUu inkFkks± esa laHkkfor tgjhys ,tsaV dks ekius ds fy, i)fr;ksa dh LFkkiuk ¼2½ mu 

QkbVksdsfedYl@gcZy tM+h&cwfV;ksa dh igpku] tks mijksä jlk;fud bdkb;ksa dh fo"kkärk 

dks de dj ldrs gSa( ¼3½ uÃ jlk;fud bdkb;ksa ds fo"kkärk ds ra= dks le>uk( ¼4½ th,e 

[kk|@Qly dk ewY;kadu vkSj mudh lqj{kk@,ytÊfud dk irk yxkuk vkSj ¼5½ LFkkiuk 

,tsafl;ksa ds fy, [kk| vkSj jlk;fud lqj{kk ds fn'kkfunsZ'kksa dh fu;ked rS;kj djukA 

म ुफ्वपवु, भावतण म�ण हाइपरगशाइसे�म�ण ानसे््शरप्् ीण �ाण �ाव�ण � ्ाा्�ण इकसपरपवण ाहरएण ह्लण
पाईमवरणा�्ओशॉि �शण�ाव�णगशाइ�साणमषे्शरासाइकशरपरपाइश ह् 

�सीार क्  ्ु   जलक, �वशकष रप सक मज़ुज़फ़रपरु  जलक, ्ो  ्ाक्  वषा ए्   ्ोप सक  भा�वै ीोनक क्  
नलए जाना जाैा ी ल  जसक व ानीा वैर पर एकाटू इंसक�क लाइ�टस नसडंोम (एईएस) ्ीा जाैा ी ल  ाी 
 चच मृ् ा ुदर एव ंज�टलैाां क्  ्ार् �सीार ्�  म�ु ववाववा ाचंै ाा ंम� सक ए् सन  ोई ी ल 
�वनभतन अतवकष्य क्  अनमुानय(ीाइपॉा नसस) म� स ट वाइरस, ऊषमाााै (ी�ट वटो्), ्�टनाश् 
एकसपोज़र एव ंल�ची म�   प व  ै ए् ाौाो् - नम ाइल�नसाइकलो ोपाइल गलाइनसन (एमसीपीजी) 
्ो  एकाटू इंसक�क लाइ�टस नसडंोम (एईएस) ीकै ु वैा�वै �्ाा ोाा ी ल जस अतवकष्य नक ल�्य, 
सं् क ैय और मीामार� �व�ान क्  आं् ड़य ्� जांच ्�, ैो स ट वाारस और ी�ट वटो् क्  अनमुान ्ो 
�ानरज ्र �दााल दो  म�ु अनमुानय(ीाइपॉा नसस): ्�टनाश्य ्ा इकवपोज़र ाा ल�ची म�  प व ै 
एमसीपीजी ीकै ुअनसुधंान ्रना शकष  ाल इसनलए  मजुफ�रपरु क्  प क्  और अधा प क्  दोनय ैरी क्  
ल�ची �लय क्  नमनूय म� एमसीपीजी ्�  प व ैी ्� जाजच ीकै ुाी अधाान ्डज़ाइन �्ाा  ोााल  
प क्  और अधा प क्  ल�ची क्  �लय क्  आवर् म� म लाा ाान (0ल18-0ल19 मागूाम/ गाम) और p'-p'-

डीडीट� (0ल022-0ल023 मागूाम / गाम) क्  अवशकष �द�ाई �दए, जस�् प्� ाा अधा प्� ल�ची क्  
ोदूक(पलप) म� �्सी भी ्�टनाश् क्  अवशकष ्ा पैा नी�ं चलाल  जससक मजुफ�रपरु क्  सचचय म� 
्�टनाश् इकवपोज़र ्� सभंावना ्ो �ानरज �्ाा ोाा ी ल ाउा�प,  अधा प क्   ल�ची �लय क्  ोदूक 
म� (0ल57 मागूाम / गाम) एव ं प क्  ल�ची �लय क्  ोदूक म� (0ल19 मागूाम / गाम) एमसीपीजी पााा ोााल 
इस क्  अ ैनरकै,  जस जंै ाुं म� मानव दशाा ं्ा अनु् र् �्ाा ोाा  ा, ैस भ�ूक चूीय,  जन्ो 
ल�ची क्  सीज �दए ोए  क,  न क्  शर�र म� भार एव ं गलू् ोज क्  वैर म� ्मी क्  ्ार् 
अलपगलू् ोसरक ै ैा (ीाइपोगलाइसीनमाा) ीो ोईल इन पनर्ामय सक पैा चलैा ी  �् मज़ुज़फ़रपरु म� 
ीाइपोगलाइसकनम्  एतसक� लोप  ी ्ा ्ार् अलपपो�षै सचचय उवारा अधा प क्  और प क्  ल�ची �लय  
क्  सकवन सक ससंांधै ी ल 

एस अव ाना, एस द���ै, ए शीवावैव, ए ्ुमार, एसपी नसीं, ए �तपा ा, एम दासल टो कस्ोलोजी लकटसा 
2019, 301: 34-41ल 



  Toxicology Research Bulletin 38(2) 2018 

 

 - 7 - 

 
 
बलब सीण माइसण म�ण ब�ुााायायाण शएपाा(षंव� ी)पर्राण स�ण (ाकसट्क्) �ाण एलकज� ननसट�  सएबए् ीण
मलूयाए�ा  

व�ृ नट "�सो आ " म� सक ी� ै ा �वदव वैर पर एलजल क्  ्ार् ीकै ु  ललकल�ै �्ए ोए ी�ल 

सु् ान नाा लानज़ान (सीएल) भारैीाय क्  उवारा  पभोो �्ए जानक वालक  म�ु व�ृ नटय म� सक ए् 

ी ल ाउा�प, सील लांज़ान सक  कनरै एलजल  ्टन क्  सारक म� सीुै ्म लोो जानैक ी�ल इसनलए, इस्� 

एलज� न् �मैा ्ा मलूाां्न �्ाा ोाा  ाल सीएल- ूड  ोट�न स�(एकसट कट) 

सवंकदनशील(स�नसटाइज़ड) सीएएलसी /सी माइस सकरा ्ा  पाोो  आईजीई  साइं्डों �मैा उवारा एलजल 

 ोट�न ्� पीचान ्रनक क्  नलए �्ाा ोाा  ाल11, 20, 23, 25, 48, 54, एव ं65 क् डीए क्  मोलककालुर 

भार क्  सा   म�ु आईजीई साइं्डों  ोट�न पााा ोााल �वनशषट आईजीई, �वनशषट आईजीजी1, 

एमसीपीट�-1, पीजीडी2 एव ं �ीवटामाइन ्ा मलूाां् न सकरा माइस म� �्ाा ोााल �वनभतन अोंय म� 

अ्ााध् माता म� म वट सकल इन�फ़लटकशन नोट �्ाा ोाा  ाल ट�एच1/ ट�एच2 टांस� रशन 

्ार्य(टांस� रशन फ़ कटसा) जीएट�ए-3, एसासीएस3 एव ं एसट�एट�-6 क्  वैर ्ो 

 पनर ना�ंतै(अपरकगालुकटकड) पााा ोाा, जस�् ट�-सीईट� अव ना�ंतै(डा नरकगालुकटकड) पााा ोााल इस क्  

अ ैनरकै, सकरा माइस म�  चच ट�एच1/ट�एच2 साइटो�्न   ै� ााएं  दक�ी ोखल सस सा  म�, इन 

  ै� ााां नक सवंकदनशील सीएएलसी / सी माइस म� सीएल-सीपीई चुनौैी पर  ्ाल�ोै एना��लक कसस 

�व्नसै �्ााल सीएएलएलसी / सी म� �्ए ोए अधाानय सक  ारै सालाय  ्� प ुषट ्रनक ीकै,ु जाचं 

्ो मानव �वषाय ै् भी सढ़ााा ोाा  ाल मान् �वषा एव ं एलजल रोोी ्वचा चुभन पर��् 

(एसपीट�) क्  अंै ोाै   कल ै्पदचाै  न पॉ ज�टव सक एसपीट� ीकै ुए्�तै सकरा  ्ो मान् क्  सा  

आईजीई इमानूोबलॉ�टों क्  नलए  पाोो �्ाा ोााल अधाान म� सीएल (सु् ाना नाा लज़ंान) क्  
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सा  जुड़क एलजल  ललक� ्ा मलूाां् न �्ाा एव ं  ो�टतस ए�टबा�ूटों सीएल-नम्डएटकड एलजल ्� 

पीचान �्ााल ाी ्ााा ट�-नटस नम्डएटकड एलजल क्   सधंन म�, �वशकष रप सक सु् ाना नाा लज़ंान 

सवंकद�्र् क्  ्ार् ीोनक वाल� एलजल क्   सधंन म� सीााैा ्र स्ैा ी ल 

एस ्ुमार, ए शमाा, आर क्  ोरुैा, ए क्  वमाा, पीडी उ�ववकद�ल इतटरनकशनल  इमानूो�ामाा्ोलॉजील 2018, 

63: 170-182ल 

 

 

पशाममाण �ेणांणााामआवणसपेकटरस�रपी-आ्ाेवतणमे्बॉशर�म�ण ्शशेवरणद्ावाण   सताण�क सवण� ण

अ्स्ाणम�णमे्बॉ�श�ण� ए् गव प ए�्एग 

वैन �् सर (सीसी) �वदव भर म� आमैौर पर म�ीलाा ं्ो ीोनक वालक सससक ोभंीर रोोय म� सक ए् ी , 

जो �् वावैव म� चाापचा(मकटसॉनल्) र� ोगानमों सक जुड़ा ीुआ ी ल ाउा�प, सीसी ए् सीुै ी� 

ज�टल एव ं ीकटरजी नअस  रोो ी , जो �् सीसी सढ़नक क्  दौरान चाापचा(मकटसॉनल्)  ो�ाइल म� 

पनरवैान सक ससंांधै ीो स्ैी ी ल इसनलए, सीसी अवव ा ्�  ो ै क्  दौरान चाापचा पनरवैानय ्� 

जांच सक सीसी क्  ्डरकगालुकटकड पा वकज़ एव ं पाोोी चाापचा(मकटसॉनल्)  नसगनकचर   ्ट ीो स्ैक 

ी�ल चाापचा क्  पनर�ान ्ो  दनशाै  ्रनक क्  नलए,  तीयनक एचल एनएमआर वपककटोव्ोपी आधानरै 

समा सक पीलक एव ंसमा क्  साद ्� अवव ा (अल� एव ंलकट वटकज) सीसी (एन = 72) क्  रकै 
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रलाजमा क्  मकटसॉलानमकस ्ो आा ु एव ं नलों क्  सा  ववव  वबजककटस (एन = 50) सक नमलान 

�्ााल इस क्  अ ैनरकै, ववव  वबजककटस ्� ैलुना म� सीलसील क्  समा सक पीलक और  समा क्  साद 

क्  चर्य म� (अल� एंड लकट वटकजस) सीुचर(मलट�वकनरएट) एव ं नॉनप रामी�ट् सां खा्�ा �वदलकष् 

्र क्  सीसी क्  पॉट�नशअल नसगनकचर ्ो   वल्ाै  (्डल� नएट)  ्रनक ीकै ु चाापचा (मकटसॉनल्) 

 ो�ाइल ्ा �वदलकष् �्ाा ोाा  ाल ववव  �वषाय सक सीसी क्  समा सक पीलक और  समा क्  साद 

क्  चर्य म� (अल� एंड लकट वटकजस) म� सोली(16) चाापचाय ्ा वैर नभतन-नभतन रप सक (पी 

<0ल05) पनरव ै ाै  ीो ोाा  ाल  नम� सक, ीाइडॉकसीबा�ूटरकट, लाइनसन, गलटूामकट, गलू् ोज, एन-एनसटाइल 

गलाइ्ो ोट�न एव ंल कटकट क्  वैर  सीसी वटकजस म� अ्ााध् असाधार्(ीाईल� ्ड वटंो गवदट)  क एव ं

नरसीवर-ऑपरक�टों ्वा सकवड डााोनो वट् मॉडल ्ा  पाोो ्र क्  अच ा सााोमा ा् र �मैा 

(पॉट�नशअल)  ्ट ्�ल इस क्  अ ैनरकै, ईसीसी ्� ैलुना म� एलसीसी म� गलटूामकट, एन-एनसटाइल 

गलाइ्ो ोट�न एव ंल कटकट क्  मी्वपू् ा मॉडुलन एव ंअच क न दा न्  दशान सीसी  ो ै( ोगकशन) म� 

 न्ो  व नशषटा  �दााल सामाता ैौर पर,  न क्  अवलो्नय सक पैा चलैा ी  �् मकटासोलाइटस क्  ाक 

प नल सीसी  ो ै ्�  समा सक पीलक सक समा क्  साद ्� अवव ा(अल� टू लकट वटकज)म� चाापचा 

क्  मी्वपू् ा ाट् क्  रप म� ्ााा ्र स्ैक ी�ल  न क्  पनर्ाम भी  मकटसॉलोनमकस द षट्ो्य क्  

उवारा समा सक पीलक एव ं समा क्  साद ्� अवव ा(अल� एंड  लकट वटकज)म� बकवट �् सर (सीसी) 

 नदान(डाागनोनसस) एव ंइंटव�शन ्� �दशा म� नए अवसर �ोलैक ी�ल 

एस समुन, आर क्  शमाा, वी ्ुमार, एन नसतीा, वाई शकुलाल जनाल ऑ� �ामाावा�ूट्ल एंड सााोमक्ड्ल 

एनानलनससल 2018, 160: 38-45ल 
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ाा्रमे्रेवयश  ्व ्वाा 
laLFkku fiNys n'kd ls uSuksfo"kfoKku ds {ks= esa dke dj jgk gS vkSj 40% oSKkfud fo"kkä 

foKku ds bl mHkjrs {ks= esa fo'ks"kKrk fodflr djus esa egRoiw.kZ ;ksxnku ns jgs gSaA 

lh,lvkbZvkj&vkbZvkbZVhvkj us lh,lvkbZvkj dh nks çeq[k uSuks izkS|ksfxdh usVodZ 

ifj;kstukvksa dk usr`Ro fd;k vkSj Ng varjkZ"Vªh; ¶ySxf'ki ifj;kstukvksa ;wjksih; la?k&,Qih 

7] fczVsu] Lisu vkSj tkiku esa Hkkxhnkj FkkA laLFkku us bathfu;MZ uSukseVsfj;Yl ¼,u,u,e½ 

ds la'ys"k.k vkSj fo'ks"krk] fo"kkärk ds fy, i)fr@,lsl @rduhdksa dk fodkl vkadyu] 
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uSukslqj{kk ds fy, fn'kkfunsZ'k] oSdfYid e‚My] vkSj tSfod ç.kkfy;ksa ds lkFk ,u,u,e ds 

ikjLifjd fØ;kfof/k n'kkZus esa vxz.kh Hkwfedk fuHkkbZA laLFkku us uSuks VsDuksy‚th {ks= esa 

vkbZvkbZVh] vkbZvkbZ,llh] fo'ofo|ky;ksa] vuqla/kku laLFkkuksa vkSj m|ksxksa ds lkFk l'kDr 

usVodZ cuk;k gSA uSukseSVsfj;Yl dh lqj{kk ,oa fo"kkärk] ewY;kadu djus ds fy, dqN 

egRoiw.kZ eqíksa dks lacksf/kr djus dh vko';drk gS] mues 'kkfey gSa% 1½ vkdkj vkSj vkdkj 

dk çHkko( 2½ M‚flesVªh( 3½ forj.k vkSj VªSfdax dk ekxZ( 4½ ijh{k.k e‚My ds fodkl vkSj 

lR;kiu( 5½ bu foVªks cuke bu fooks ,DlVªkiksys'ku( 6½ ikfjfLFkfrdrk( 7½ dEI;wVs'kuy 

uSuksV‚fDlflVh vkSj 8½ thou pØ fo'ys"k.kA uSukseSVsfj;y ds oSKkfud fo"kkä foKku lewg 

dk mís'; uSukseSVsfj;Yl ds LokLF; vkSj i;kZoj.kh; çHkkoksa dh tkap djuk gS ftlls os vius 

miHkksäk mRiknksa ds fo"kkärk dks fpf=r djsa vkSj] LokLF; ns[kHkky mRiknksa vkSj fpfdRlk 

midj.k ds lqjf{kr mi;ksx dks vk'oLr dj ldsA 

 

गा् ाण नकसाइड-कशरवरक्ीाण  ाा्र�ए  ुगे्ण आ्रफ़े ी मॉडयशेू्ाण �ेण माायमण सेण ाण 549 �क सवण
�र�्�ाओएणम�णाेकरप्र�्� मतृयणु�रणपेेवतण�वताणह् 

�् सर  करकपी म� कलोरोकवीन  (सीएचएल) नक अपनी सामवाा  एव ं गा��न ऑकसाइड (जीा) नक  ््ृषट 
टामूर-ललाी्र् �मैा, ज व-अनु् ू लैा(सााो्मप ट�सलट�)  और ्म �वषाकैैा ्ो  दनशाै  �्ाा 
ी ल लक�्य नक कलोरोकवीन  ्ो गा��न ऑकसाइड शीटस सक सां ुगमै     ्रनक ्ा  ाास �्ाा ी  
एव ं सकल नसगननलों पा वक क्  सा  ए 549 ्ोनश्ा(सकल) लाइनय पर अ सार � ाा ्� जांच ्� ी ल 
गा��न ऑकसाइड कलोरोकवीन  उवारा  कनरै ्ोश्�ा(सकललुर)-�वषाकैैा, ऑटोफ़क  ज् फलकस 
मॉडालूकशन और ्ोनश्ा मृ् ा ुैतं (सकल डक  म ् क  नजम) ्� जाचं ए 549 लाइनय पर ्� ोई ी ल 
गा��न ऑकसाइड कलोरोकवीन  ऑटोफ़क  ज् फलकस ्ो  रो् ्र ए 549 ्ोनश्ाां म� 
ऑटोफ़क ोोसोमस (मोनोडक तसल्ड वनरन वटक नों, ीर�   ैद� रै  ोट�न-ट ो एलसी 3 रला वमड एव ं 
टांसनमशन इलककटॉन माइ ोव्ोपी अवलो्न) क्  सचंा ्ो  कनरै ्रैा ी  जो �् अस�सनलों क्  नलए 
व  ् �लड क्  रप म� ्ााा ्रैा ी  ै ा नक ोरटो�ट् ्ोनश्ा मृ् ा ु्ो स� ा ्रैा ी ल ऑटो�क जी 
नक ोरटोनसस अ� ्ो ल��ै ्र क्  गा��न ऑकसाइड - कलोरोकवीन  न नो्ोजोुकट ्ो ए्  भावी 
�् सर ाच�््सीा एज�ट क्  रप म�  पाोो �्ाा जा स्ैा ी ल 

सीडी आाा, एस नम�ल, पी जोशी, ए क्  पाडंक, जकई रकनमरकज़-�व्, एसपी नसींल न नोमक् डनसन (लदंन)ल 2018, 
13: 2261-2282 
 

मरमब�ीण � ण �ा�शखण सेण उतपनाण �ाबराण ाा्र�र: भौयत�-वासायया�ण गरुश (�फ़ि �रण �े�म�शण

पाप्पप), �र�्�ाणआ ्वताण(साइ्र्ॉिकस�स्र) ा्एण ीार्ॉिकस�स्रण�ाणया्ारवरण 

इस अधाान म�, मोमस�ी ्� ्ानल� सक  ्पतन ्ासान न नो््य (सीएनपीएस)  क्  भौ ै्-

रासाा न् ोु् य, ्ोनश्ा आ�वषैा (साइटोटॉ कसनसट�) एव ंजीनोटॉ कसनसट� ्ा मलूाां्न �्ाा ोाा 

 ाल ्ासान न नो््य (सीएनपीएस)  क्   ल�् व्ान (्र कटाइज़कशन) ्रनक ीकै ु व  ्  नों इलककटॉन 

माइ ोव्ोपी, टांसनमशन इलककटॉन माइ ोव्ोप, बनूॉ र-एममकट-टकलर सफ़� स �कत एव ंरंध-आपमाप (पोर-
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साइज़) �वैर्, एकस-रक �ववैान, �ूनरार टांस�ॉमा इं ारकड एव ं रमन वपककटोव्ोपी स�ीै अनक्  

भौ ै्-रासाा न् ल�् व्ान (्र कटाइज़कशन) ै ाार �्ए ोए  कल ्ासान न नो््य (सीएनपी)  ्� 

�वषाकैैा क्   नधाार् ीकै ु  ो�प्डाम आाोडाइड अरटक्, नरए कटव ऑकसीजन वपीशीज़ एसक एव ं

�टप न बल ू अपवजान(इकसकलज़ून) एव ं ्ोमकट असक पर��् नलए �्ए ोए  कल ाी पााा ोाा �् 

्ासान न नो््य (सीएनपीएस) म� मी्वी�न(इंनस गन�� �् ट) ्ोनश्ा आ�वषैा(साइटोटॉ कसनसट�) एव ं

जीनोटॉ कसनसट� ीोैी ी  एव ं �वनभतन ज �व् एव ं पााावर्ीा अन ुाोोय म� मींोी ्म �वषाकै 

्ासान सामगी क्  �व्लप क्  रप म� इस्ा  पाोो �्ाा जा स्ैा ी ल 

एस नसीं, डी नसीं, एसपी नसीं, ए क्  पांडकल क् मोवफ़क ारल  2019, 214: 130-135ल 

पराशरण ्व ्वााणा ए्णस्ासवयण र्खमणमलूयाए�ाण 
ekuo ij i;kZoj.k vkSj nokvksa ds :i esa dbZ jlk;uksa dk çHkko iM+rk gSA ekuo LokLF;] 

nok vkSj jlk;fud tksf[ke dks le>us ds fy,] ;g vko';d gS fd ;g le>sa ;s 

thuksck;ksfVDl lkekU; dksf'kdh; çfØ;kvksa dks dSls çHkkfor dj ldrs gSa vkSj fo"kkä 

ifj.kkeksa dks tUe ns ldrs gSaA mPp F#iqV thuksfed LØhu ds vkxeu ls tSfod ç.kkyh esa 

thuksck;ksfVDl ds çHkko dh le> dh vf/kd O;kid laHkkouk çsfjr gq;h gSA blds vykok] 

thuksfed ,lsl ds vkmViqV dk thuksck;ksfVd ,Dlikstj ds :i esa mi;ksx djds tgjhys 

[krjs dh ,d ijh{k.k çfØ;k ds :i esa igpku djus dh laHkkouk gSA lewg dk mís'; ra= 

thofoKku –f"Vdks.k dks jlk;uksa vkSj fofHkUu i;kZoj.kh; rukoksa dks vyx&vyx tSfod 

laxBu ds Lrj ij ykxw djuk gS ftlls çfrdwy LokLF; ifj.kkeksa dh vksj vxzlj çeq[k 

?kVukvksa dh igpku gks ldsA lewg dk ;g Hkh mís'; gS fd tSfod ç.kkfy;ksa ds jlk;uksa 

vkSj rukoksa }kjk ijs'kkfu;ksa dk v/;;u djuk] vkf.od vfHkO;fä vkSj ikjaifjd fo"kfoKku 

ekudksa esa ifjorZu dh fuxjkuh djuk] fof'k"V fo"kkärk dh ;kaf=d le> çkIr djus ds fy, 

MsVk dks ,dh—r djuk vkSj vkf[kjdkj bu fo"kkä çfrfØ;kvksa dh Hkfo";ok.kh djus ds fy, 

ck;ksekdlZ dks fodflr djuk gSA i;kZoj.k jlk;uksa ds çfrdwy çHkkoksa dk vkdyu djus ds 

rjhdksa ds fodkl] vkdyu vkSj vkosnu ij fo'ks"k /;ku dsafær fd;k x;k gSA blds vykok] 

ruko ds rgr ,d thfor ç.kkyh ds Hkhrj gksus okyh lHkh tgjhys fØ;kvksa dk o.kZu djus 

ds fy, ijh{k.k j.kuhfr;ka vkSj ,d çtkfr esa leku ,tsaVksa dh tgjhys çfrfØ;kvksa ds Kku 

dk vU; çtkfr;ksa esa mi;ksx djus ds fy, ,dh—r ewY;kadu dk ç;kl fd;k x;k gSA lewg 

}kjk lacksf/kr eqís gSa% ¼i½ jlk;uksa vkSj ruko ls tSfod ç.kkfy;ksa ds my>u dk v/;;u; 

¼ii½ vkf.od vfHkO;fä vkSj ikjaifjd fo"k foKku ekudksa esa ifjorZu fd fuxjkuh vkSj 

fof'k"V fo"kkärk dh ;kaf=d le> çkIr djus ds fy, ,dh—r vkadM+s vkSj ¼iii½ fo"kkä 

çfrfØ;kvksa dh iwokZuqeku djus ds fy, ck;ksekdlZ dks fodflr vkSj ekU; djukA 
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पॉशरण (आई:सी) इकसपरपवण  नमर�वण  ्�ास्ीशण ंूहेण �ेण मिसतष� म� �साि्प्�ण पशािस्�स्रण  ीाण

इकसपे्ाण पेव्तराण�ेणमाायमणसेणसीखाेणा्एणसमयृतण�रण�ीरण�वताणह् 

जीवन ्�   ारंनभ् अवव ा क्  दौरान वाारल स ंम् म वैष् क्  �व्ास ्ो  भा�वै ्रैा ी  

और इस क्  पनर्ामववरप अनक् तारूो्डवकलरम�टल �व्ार ज सक �् नसज़ो क  नाा, ववल�नैा(आ�टज़म) 

एव ंववभावजता असामाताैाएं  ीोैी ी�ल ाउा�प,  जस ैतं क्  उवारा स ंम् सक द�ाा अवाध ै् 

ववभावजता दोष ीोैक ी�,  स ैतं क्  सारक म� अभी अच ा जान्ार� नी�ं ी ल इसक वपषट ्रनक क्  नलए, 

 तीयनक नस ंक�ट् पॉनलनोनस न्-पॉल�साइट�्डनल् एनसड [पॉल� (आई: सी)] ्ा  पाोो �्ाा ी , जो 

�् डीएसआरएनए अ् ु ्� ैरी ्ााा ्रैा ी  एव ं    ैर�ा  ्ाल� ्ो जागै ्रनक क्  नलए 

माइ ो गलाा ्ोनश्ाा ं क्  टोल-ज सक नरसकरटर -3 (ट�एलआर -3) क्  सा  अतैम � ाा  ्रैा ी , इस 

 ्ार वाारल स ंम् अनु् र् ीोैा ी ल  सव  परांै  7 �दन (पीएनडी) क्  च ूीक क्  सचचय(र टस परस)  

्ो पाल� (आई: सी) (5एमजी / क् जीसीडसला)ू ्� ए्ल �ुरा् द� ोई  ी एव ं  नातं् ीकै ुए्ल 

साधनल जस ाक सचचक  सढ़्र 3, 6 एव ं12 सरैाी क्   ीो ोए, ैो  न्� वपकशल एव ं��अर ्ंडीश नों 

मकमोर� �ी् ीो ोाी  ी, ज सा �्  मॉनरस वॉटर मकज़ एव ं अवाइड�स टकवट उवारा  नधाानरै �्ाा 

ोाा  ा,  मशमल आ�वष्ार्(ऑ र) नक  �ीरपो  ् मपस म� ट�एनएफ़-α क्  वटक नों उवारा   ैर�ा 

स� ा् ्� जाजच ्� और दक�ा �् पाल� (आई: सी) एकसपोज़र नक ए् सरैाी क्  चूीक म� 12ाल  

इंफाज़ून  क्  ैरंुै साद ट�एनएफ़-α पॉज़�टव ्ोनश्ाां ्� सखंाा ्ो सढ़ा �दाा ै ा ाी 3  एव ं12 

सरैाी   सव  परांै  आा ुै् सना रीाल इस क्  अ ैनरकै, पाल� (आई: सी)  नक  ललक�नीा रप सक  

3 और 6 सरैाी  चीूय क्   तटल ्ोट�कस �ीरपो  ् मपस म� ्ोनलन जा्  नरसकरटसा ीकै ुएच-काएूनसी 

साइं्डों ्ो मान् ्� ैलुना म� ्ा�� ्म ्र �दाा, परंै ु 12 सरैाी क्   चीूय म�  ललक�नीा 

पनरवैान नी�ं ीुआल आरट�-पीसीआर एव ं इमानुोबलॉ�टों पनर्ाम दशााै क ी� �् पॉल� (आई:सी) 

एकसपोज़र नक मान् ्� ैलुना म� 3 जीसी क्  चूीय क्   तटल ्ोट�कस एव ं  �ीरपो  ् मपस म� 

एमआरएनए ै ा   ोट�न वैर पर मकमोर� ससंधंी जीन (सीडीएनए�, एआरसी, ईजीआर1) क्  

 ्टन(इकव कशन)  ्ो सढ़ा �दााल ाउा�प, पॉल� (आई:सी)  भावय क्   अाध् समा ै् सनक रीनक 

सक  12 सरैाी क्  चूीय क्  म वैष् क्  दोनय �कतय म� इन जीनय क्   ्टन म�  ललक�नीा ्मी आई 

ी ल ए् सा  लकनक पर, ाी सवुपषट ी  �्  ारंनभ् जीवन म� पॉल� (आई: सी) इकवपोज़र क्  द�ाा् ानल् 

 भाव ी�  एव ंसी�नक ै ा वम ृै ्ो  भा�वै ्रैा ी ल ाी सभंवैम  चूीक क्   तटल ्ोट�कस एव ं 

�ीरपो  ् मपस म� मकमोर� ससंधंी जीन क्   ्टन म� ट�एनएफ़-α  मी्डएटकड  तारूोइतफलकमकशन एव ं

पनरवैान क्  माधाम सक ीोैा ी ल 

एमएस साकल, सी नसीं, वाई क्  धनुराा, आर क्  शकुला, एन पकटो, वी क्  �तना, आई क्  पकट ो, एम क्   ा्ुरल  

तारूोसााोलॉजी ऑ� ल न�ो एंड मकमोर�ल 2018; 155: 379-389ल 
 

आस�या�ण � ण �ड्ेशपम�्शण नयवूर्ॉिकस�स्र: नकसीड�े््ण सटेस ा्एण माइ्र�ॉिनडयशण ए् �्ाण  � ण 

सहभाषगता 
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�व्ासशील म वैष् पर आस� न् क्   तारूोटॉ कस्  भावय क्  ्ार् �प लक दश् सक आस� न् 

इकवपोज़र ्� ्म माता सक ववाववा जोल�मय क्  सारक म� ाचंै ा सढ़ ोई ी ल म वैष् �व्ास ्� 

सवंकदनशील अवाधाय क्  दौरान आस� न्- कनरै तारूोटॉ कसनसट� म� अंै  ना�ीै सी� ैतं वपषट नी� ंी , 

ाउा�प सढ़क ऑकसीडक�टव वटकसकस,  ल�्डों माइटो्ॉ तडाल ्डस�ंकशतस सीभाोी ीो स्ैक ी�ल ाीां, वक 

र�एकशनन ऑकसीजन वपीशीज़ (आराएस) एव ं ऑकसीडक�टव वटकस जकनरकशन  ्ो ीाइलाइट ्रैक ी� 

जो �् आस� न्- कनरै ्डवकलरम�टल तारूोटॉ कसनसट� म� माइटो्ॉ तडाल ्डस�ंकशन एव ं 

एपोरटोनसस ्ा ्ार् ीोैक ी�ल ाीां, मादा चूीय म� सो्डाम आस�नाइट ्� 2 ाा 4 नमल�गाम/�्गा 

शर�र भार ्� �ुरा् सक ोभा् ाल सक दगुध पान ै् (जकवटकशनल सक लककटकशनल) (जीडी6-पीडी21) 

आरलालएसल म� वउृाध ीुई,  जससक  �व्ासशील चूीय म� पीडी22 पर मान् ्� ैलुना म� ऑकसीडक�टव 

ैनाव  ्पतन ीुआ, एव ं  ंटल ्ोट�कस, �ीरपो  ् मपस एंड ्ॉपास वटकटम म� एपोरटोनसस ्�  वउृाध 

ीुईल आराएस क्  सवंाधाै  वैर माइटो्ॉ तडाल लझलल� �मैा म� ्मी एव ं माइटो्ॉ तडाल 

्ॉमरलककसकस ्� ो ै�वाध ै ा  ी मपडा एंट�ऑकसीड�ट वैरय क्  सा  जुड़क  कल इस क्  अ ैनरकै, 

तारूोनल एपोरटोनसस, ज सा �् आस� न्-इ्वपोज़ड चूीय म�  ो-एपोरटो�ट् (स कस,  ् वपकस-3), एंट�-

एपोरटो�ट् (सीसीएल2) एव ं वटकस मा ा् र  ोट�तस (पी-पी 38, पीजकएन क् ) क्   ्टन म� पनरवैान सक 

मापा ोाा, चचाा ्� ोईल मान्(्ंटोल) ्� ैलुना म� आस� न्-इ्वपोज़ड चूीय क्  अता म वैष् 

�कतय ्� ैलुना म� पनरवैान ्� दशा ्ो ्ॉपास  वटएटम म� अाध्  भावी पााा ोाा, पीडी45 पर 

इकवपोज़र ीटानक क्  साद  भील अैम  ाी पनर्ाम सं् क ै ्रैक ी� �् नवजाै (पकर�नकटल) आस� न्- 

इकवपोज़र सक आराएस, ऑकसीडक�टव वटकस और माइटो्ॉ तडाल �ंकशतस म� अचान् पनरवैान ीोैा 

ी  एव ंाी एपोरटो�ट् ्ार् चूीय क्  �वनभतन म वैष् �कतय म� इस आस� न्- कनरै ्डवकलरम�टल 

तारूोटॉ कसनसट� म� ाोोदान ्र स्ैक ी�ल 

एलपी चदंवशंी, आर ोरुैा, आरल क् ल श कुलाल सााोलो ज्ल टकस एल�म�ट नरसचाल 018,186: 185-198ल 
 

 ्�ास्ीशण ंूहशण �ेण मिसतष�ण म�ण �ॉ�शाि र�ण ा्एण डरप�माि र�ण पराशरण � ण असामानयण �ायरताण

(�डस ए् क्याएग) द्ावाणआस�या�-पेेवतणनयवूर्ॉिकस�स्र  

�वदव भर म� पकाजल  क्  माधाम सक द�ाा् ानल्� ( ो न्) आस� न् इकवपोज़र ्ो ्डवकलरम�टल 

तारूोटॉ कसनसट� ्ा ्ार् माना जाैा ी ल इसम�, लक�्य (आ सा) नक नवजाै (पकर�नकटल) आस� न्- 

इकवपोज़र क्   भाव ्� जाचं ्ॉपास  वटएटम,  तटल ्ोट�कस, �ीरपो  ् मपस म� तारूो�सी �वारल एव ं 

तारूो क् नम्ल पनरवैान पर �्ाा, जो �् मोटर एव ं ्ॉ गनशन �ंकशन म� मखुा रप सक जुड़क ी�ल 

�प लक अधाानय ्�  नरंैरैा म�, ाी अधाान दशााै ा ी  �् नवजाै (पकर�नकटल)-इकवपोज़र (जीडी6-

पीडी21) आस� न् (2ाा 4 नमल�गाम/�्गा शर�र भार, पीलाल) पीडी22 पर आस� न्- इकवपोज़ड चूीय 

म� ीाइपो-ए कट�वट� ्ा ्ार् सनैा ी ल ीाइपो-ो ै�वाध ्ो एमआरएनए एव ंडीए-डी2 नरसकरटर क्  

 ोट�न  ्टन म� ्मी क्  सा  जुड़ा पााा ोाा  ाल इस क्  अ ैनरकै, टाारोनसन ीाइडॉ कसलकस 

(ट�एच) ्ा  ोट�न  ्टन, डोपामाइन ्ा वैर, एव ं इस क्  चाापचा (मकटासोलाइटस) भी ्ॉपास 



  Toxicology Research Bulletin 38(2) 2018 

 

 - 15 - 

 वटएटम म�  ललक�नीा  रप सक �ी् ीुए  कल आस� न्- इकवपोज़ड समीूय नक मान् ीकै ु�ुरा् पर 

 नभार ैर� क्  सक वप शल सी�नक एव ंवम ृै(वप शल ल न�ो एंड मकमोर�)  ्ो औसै सक नीचक �द�ाााल 

ाीां,  तीयनक सीएचआरएम2 नरसकरटर जीन एव ं सीएचएट� क्   ोट�न  ्टन,  तटल ्ोट�कस एव ं

�ीरपो  ् मपस म� पी क् सीβ-1 ्� डक् लाखड इकव कशन ्ा मलूाां्न �्ाा, जो �् सी�नक एव ंवम ृै 

स�ीै ्ोगनीशन �ंकशन म�  म�ु रप सक स ममनलै ी�ल म वैष् क्  ्ोनलन जा्  और डोपनमन जा्  

 ्ाल� म� ववाववा लाभ ्�  व�ृ� पाई ोई, परंै ु पनरवैान जार� रीक, ाीाज ै् �् पीडी45 पर 

इकवपोज़र ीटानक क्  साद  भी सनक रीकल ए् सा  लकनक पर,  न क्  पनर्ाम सं् क ै ्रैक ी� �् नवजाै 

(पकर�नकटल) आस� न्- इकवपोज़र � �ट्ल एव ं वलनरकसल �द�ैा ी  काय�् इस अवाध क्  दौरान 

्ोनलन जा्  एव ंडोपानमन जा्   ्ाल� ्ा �व्ास जार� ी ल 

एलपी चदंवशंी, आर ोरुैा, आरल क् ल शकुलाल सााोलो ज्ल टकस एल�म�ट नरसचाल2018ल डीाआई : 

10ल1007/s12011-018-1452-5. 

 

ाेकरप्र�सस: �र�्�ाणमतृय(ुसेशणडे् ) � ण यायएफततणस ूाण ्ष् 

भू्  क्  �व्ास एव ं ऊै् ीोमोवटकनसस म� ाोजनसउध ्ोनश्ा मृ् ा ु ्� मी्वपू् ा भनूम्ा ी ल 

एपोरटोनसस एव ं नक ोनसस क्   ना�ंतै ्ोनश्ा मृ् ा ु क्  अनु् र् �वशकषैाा ं्� नक ोरटोनसस ए् 

व ्  लप् �वाध(मोड) ी ल नक ोरटोनसस ीकै ु ोट�न आरआईपी क् 3(सजून, ्ोनश्ा अ वै्व एव ंरोो क्  

रकोलुकटर क्  रप म� पीलक सक ी� सपुनराचै ी ) एव ंइस क्  अध:वैर (सबसटकट) एमएल क् एल, इस पा वक 

क्  मी्वपू् ा ्ार् ी�ल नक ोरटोनसस टोल-लाइ् नरसकरटर, डक  नरसकरटर, इंटर�क रॉन एव ं  ्ु  अता 

नम्डएटसा सक  कनरै ी ल ए् मा स मॉडल पर आधानरै साला क्  भाो (शकड) सक �ाै ीुआ ी  �् 

नक ोरटोनसस क्  डीरकगालूकशन ्ो �् सर, तारूोडीजकनकरक�टव रोोय एव ं सजून(इतज़लकमकट�) रोोय ज सक रोो 

ससंधंी दशाा ंसक जुड़ा ीोना पााा ोाा ी ल इस ाटना म लक� म�, वक नक ोरटोनसस क्  आ्�व् ैतं 

एव ंरोोय ीकै ुइस्� ससंधंैा पर �वचार-�वमशा ्र रीक ी�ल 

वाई क्  धुनराा, डी शमााल जनाल ऑफ़ तारूोइतफलकमकशनल 2018, 15: 199ल 
 

ाएथािक्ाॉा डेे व्े�्वसण�ेणमायणहाइडॉिकसशणसमहूणअएतव, पी53 �ेणनयिूकशयर-साइ्रपशि्िम�ण््�शएगण 

�ेणद्ावाण  ्�भनाण�र�्�ाणमतृय(ुसेशणडे् ) पा््ेपण�रणयायएफततण�वताणह् 

�् सर  सधंन क्  नलए अनक्   पाा �्ए जानक क्  साद भी  ाी  �वदव भर म� मौै ्ा दसूरा  म�ु 

्ार् ी ल पी53  ोट�न मखुा रप सक �् सर  पचार ीकै ुल��ै ी ल पी53 व ानी्र्(लो्लाइज़ शन) 

्ो ल��ै ्रना ्�मो करकपी म� ए्  भावी र्नी ै ीो स्ैी ी  काय�् ाी अपनक सकलालुर 

व ानी्र्(लो्लाइज़ शन) क्  आधार पर  म�ु ्ोनश्ा पा वकज़ ्ो  ना�ंतै ्रैा ी ल 

एत्ा कवनॉन  ज व स� ा ाौाो् ी�  जती� लााप् रप सक सशकै एंट� �् सर एज�ट माना जाैा ी , 

परंै ु इन क्   ्ारावाई ैतं ्ा अनवकश् अभी सा्� ी ल ाी दशाााा ोाा ी  �् एमो्डन एव ं 

� सो�क नॉल ज सक �वनभतन एत्ा कवनॉन क्  भीैर ीाइडॉ कसल समीूय ्� सखंाा ै ा  व  ै 
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इंटरमॉनलकालुर ीाइडोजन सांड ्� सखंाा ्ो दशााैी ी  जो �् इस्� ो ै�वाध ्ो  भा�वै ्रैी 

ी ल एमो्डन सी-3 म� ए् अ ैनरकै ाएच समीू ीोैा ी ,  � सो�क नॉल ्� ैलुना म� एव ं �् सर सकल 

म� �वनभतन ्ोनश्ा मृ् ा(ुसकल डक ) पा वकज़ ्ो नभतन रप सक �व नानमै ्र स्ैा ी ल वैामान 

अधाान ्ा  उदकदा मानव �क �ड़क क्  �् सर ्ोनश्ाां (ए549 सकल लाइन) म� �वनभतन सकल डक  

पा वकज़ क्  इंडकशन पर दो एं्ा कवनॉन  एमो्डन � सो�क नॉल क्   भाव ्� जाचं ्रना  ा एव ंकाा 

इन ाौाो्य क्  सीच ए्ल ाएच समीू अंै र ी ,  सकल डक  पा  ्ो �व नानमै ्रैक ी�ल 

लक�्य(ऑ सा) नक पााा �् दोनय ाौाो्य नक ए549 ्ोनश्ाां म� ए् �ुरा् पर  नभार 

साइटोटो कस्   ै� ाा ्ो दशाााा ी  जो �् ऑकसीडक�टव  वटकस सक जुड़क मा ा् रय, ज सक �् आराएस 

पीढ़� म� वउृाध, एमएमपी म� ्मी ै ा  डीएनए � ै, क्  सा  सोंमन(्ं्रकतस) म�  ाल लक�्य( 

(ऑ सा) नक ाी भी दक�ा �् दोनय ाौाो्य नक पी53  ्टन ्ो अप-रकगालुकटकड �्ाा, जीां एमो्डन क्  

्ार् ता ूकलअर पी53 ्ा व ानी्र्, एमट�ाआर  ्टन म� डा न-रकगालुकशन एव ं और ऑटो� जी 

्ो  कनरै ्रैा ी , जस�् � सो�क नल पी53 ता ूकलास म� टांसलो क् शन ्ो रो्ैा ी , एमट�ाआर 

 ्टन ्ो अप-रकगालुकट ्रैा ी  एव ंऑटो�क जी ्ो रो्ैा ी ल इस अधाान सक  ाी  नष्षा  न्ाला 

जा स्ैा ी  �् ए्ल ीाइडॉ कसल समीू ्ा  सरंचना्म् अंै र, ैतं ्ो ए् पा वक  सक दसूरक ै् 

 ववच ्र स्ैा ी , जो �् भ�वषा म� �् सररोधी  पचार (एंट� �् सर ट�टम�ट) म� सधुार ्रनक एव ंनए 

चानशील  पचारय क्  �व्ास म� सीााैा ्रनक ीकै ु पाोोी ीो स्ैा ी ल 

एम ्ानमल, ई ी्, एसएस मीर, एस इर�ान, ए ीसन, एस शक�, एस आलम, क् एम असंार�, ए नजीरल 

एंट� �् सर एज�ट इन मक् ड्ल क् नमवट� 2018ल डीाआई: 

10ल2174/1871520618666181029133041ल 

वरिपिगश्ापराण िगशयशण्ाइफबशवरणा�स�ड�णपर्राण�रणासटरसाइससण से या�ाशेणगाणांबी-ई ीाफ़ण

ा्एणपीपीाआवγ पा््ेणसेणनयवूॉनसण�ेणमाायमणसेणउपेवणयायएफततण(अप-वेगशेुसस) �वताणह्णत्ाणउचंण

्साण्ाशेणआहाव शेाेण्ाशरणमाइसणम�णापरप्र�ससण�रण�मण�वताणह्ण 

मधुमकी �वरोधी औषाध एव ं  पकरोकसीसम  ोनलफ़रकटर-ए कटवकटकड नरसकरटर-ोामा (पीपीएआरआईएसट�) 

एोो नवट, रो ज़ गलटाज़ोन, एवटोसाइट स� ा् ्ो पनरव ै ाै  ्रैा ी ,  ाउा�प,  इस क्  ैतं क्  सारक म� 

जान्ार� ्म ी ल लक�्य(ऑ सा) नक ए�पडमाल गो  � कटर नरसकरटर (ईजीए�आर) ्� सीभााोैा ्� 

पनर्लपना �्ाा, जो �् एवटोसाइट नरए कट�वट� ्ो  ना�ंतै ्रनक क्  नलए �ाै  ी ल 

लक�्य(ऑ सा) नक पील� सार पााा �् रो ज़ गलटाज़ोन  नक  ा नम् एवटोसाइटस  ै ा मा स सकरकबल 

्ॉट�कस म�  गलसल �ाइ�बलर� एनस्ड्  ोट�न (जीएफ़एपी) क्   ्टन ्ो सढ़ावा �दाा, जो �् सढ़क ीुए 

ईजीए�आर स� ा् सक जुड़ा ी ल ईजीए�आर नलो�डस ीकै ु व � नों नक एवटोसाइटस म� 

रो ज़ गलटाज़ोन-नम्डएटकड ीकपनरन-साइं्डों ए�पडमाल गो  � कटर (एचसी-ईजीए�) ्� वउृाध ्ो  ्ट 

�्ाा,  जस क्  पनर्ामववरप ्लचडा मी्डाम म� एचसी-ईजीए� नरल�ज़ ीुआ एव ं  मा स 

सकरकबोवपाइनल दव भील एचसी- ईजीए�-एसआईआरएनए एव ं ईजीए�आर   इन�ी�सटसा क्  सा   पचार 
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सक �ाै ीुआ �् जीएफ़एपी वउृाध म� भाो लकनक वालक रो ज़ गलटाज़ोन- कनरै एचसी-ईजीएफ़ एव ं पी- 

ईजीए�आर परवपर  नभार(इतट्ड ापकतडतट)  कल  तीयनक रोच् साै दक�ा �् रो ज गलटाजोन तारूॉतस म� 

सकललुर एव ं  का�वै एचसी-ईजीए� ्ो भी  कनरै ्र स्ैा ी , जो �् एवटोसाइटस म� स� ा 

ईजीए�आर- कनरै जीए�एपी ्� ार ाोोदान दकैा ी ल जाजच म� ाी दक�ैक ीुए �् काा 

रो ज़ गलटाज़ोन  क्  ाक   भाव पीपीएआरγ  सक  जुड़क ीुए  क, एचसी-ईजीएफ़ जीन क्  भीैर सशकै 

पीपीएआरγ-   ै� ााशील(रकवपयनसव) ै्वय ्ा पैा चलाल इस क्  अ ैनरकै, जकल(जीईएल)-नशफट, साइट-

 नद�नशै  ्पनरवैाजनीाैा,   ैर�्-अव�कप् एव ंलनूस�क रकज़-नरपोटार असकज़ नक पीपीएआरγ पर  नभार 

एचसी-ईजीएफ़ टासंए कटवकशन ्ा  दशान �्ााल इस क्  पदचाै,  तीयनक  चच वसा ाकुै आीार- वालक 

डाा�सट�ज़ मा स मॉडल एव ं  सामाता ्ॉ�टा्ल ्ोनश्ाां म� सपो�ट�ो ाबज़व�शन म� 

रो ज़ गलटाज़ोन  क्   भावय ्� जांच ्र क्  रो ज़ गलटाज़ोन-  कनरै जीएफ़एपी, एवटोसाइटस एव ं 

तारूोनल एचसी-ईजीएफ़ एव ं  मधुमकी(डाइअसक�ट्) माइस क्  सकनरबल ्ोट�कस म�  का�वै एचसी-

ईजीएफ़ ्� पीचान �्ााल इस क्  अ ैनरकै, रो ज़ गलटाज़ोन - पचानरै एवटोसाइट-तारूॉन ्ो्लचर 

म� कल�वकड-्ावपकज़ 3 एव ं 9 क्  वैर म� जीएफ़एपी-एसआईआरएनए  ै ा एचसी-ईजीएफ़ - 

एसआईआरएनए नम्डएटकड वउृाध  उवारा समा ाै  सढ़क ीुए एचसी-ईजीएफ़ एव ं जीएफ़एपी ्� 

 ासांो्ैा ्ा आ्लन ्रनक म� सकनरबल ्ोट�कस म� रो ज़ गलटाज़ोन  ्� एंट�-एपोरटो�ट् भनूम्ा ्ा 

पैा चलाल समवै रप सक, ाी अधाान दशााैा ी  �् पीपीएआरγ अधाान  पर  नभार एचसी-

ईजीएफ़/ईजीए�आर   नसगननलों एव ं वाधाै  जीएफ़एपी क्  उवारा  रो ज़ गलटाज़ोन म वैष् ्� र�ा 

्र स्ैा ी ल 

आर ्ुशवाीा, जक नमशा, एपी ोरुैा, क्  ोरुैा, जक �वदव्माा, एन चटटोपाधााा, जकआर ोााकन, एम 

्ाम न, एस सउंाोपाधाााल जनाल ऑफ़ तारूो  ् नमवट�ल 2018, डीाआई : 10ल1111/जकएनसील14610ल 

 
 
 



 �वष�व�ान शोध प�त्ा 38 (2) 2018  

 
वसरईण श�म�शण म�ण माइकरालबय�ूमनयूे वया �ेण सा्ण पीाांण बायरमा�र सर ा्एण गदुार (��डाी)इए वरण

बायरमा�र सर �ेणब ींणसएबए् (ासर�सा्ा): ा�णकॉसण-सेक्ाश पावए�भ�णअायया (पायश् स्डी)   

रसोई शनम्य म� माइ ोएलबानूमतानूराा क्  सा , ोदुाा (�्डनी)इंजर� सााोमा ा् सा एव ं मतू ाएच-

पीएएच चाापचाय क्  सीच ससंधं(एसोनसएशन), ्ा अधाान ्रनक ीकैु, ्ोामसटूर, भारै म�  व ै 

ए् सीुै सड़ी(मकोा) रसोई म� 120 परुष रसोई शनम्य म� ए्  ॉस-सककशनल  ारंनभ् 

अधाान(पाालट वटडी) �्ाा ोाा  ाल ए्  दनावल� म� अधाान �वषाय क्  ला कैोै एव ं  प-

न दा न् �ववर् नलए  ोए  कल माइ ोएलबानूमतानूराा क्   नधाार् ीकै ुअलबानूमन, � ए�ट नन, एव ं

एलबानूमन-� ए�ट नन अनपुाै (एसीआर) ्ो ानूरन ्डप वट् पर��् ्ा  पाोो ्र क्  मापा ोाा 

 ाल ानूरनर� ीाइडॉ कसलकटकड पीएएचएस मकटासोलाइटस (1-एनएपी,  3-एचएफ़, 2-एचएफ़, 9-पीएचएन, एव ं

1-ाएचपी) ्ो जीसी-एमएस/एमएस ्ा  पाोो ्र क्  मापा ोाा एव ं  ानूरनर� �्डनी 

सााोमा ा् सा(ाूएनजीएएल, ाूसीवाईएसट�-सी, ाू क् आईएम-1, ाूापीएन एव ं ाूट�आईएमपी-1) ्ो मलट�रलककस 

र�डर ्ा  पाोो ्र क्  मापा ोााल एमएा ू क्  सा  ो र-रसोई शनम्य ्� ैलुना म� एमएा ू क्  सा  

रसोई शनम्य म� ानूरनर� पीएएचएस मकटासोलाइटस (1-एनएपी,  3-एचएफ़, 2-एचएफ़, 9-पीएचएन एव ं1-

ाएचपी)  ै ा �्डनी सााोमा ा् सा(ाू क् आईएम-1, ाूट�आईएमपी-1, ाूसीवाईएसट�-सी  एव ंाूएनजीएएल) ्� 

सांदैा ्ा�� अाध्  ील ानूरनर� �्डनी सााोमा ा् र ज सक-  ाू क् आईएम-1, ाूट�आईएमपी-1, ाूसीवाईएसट�-

सी,  ाूएनजीएएल एव ंाूापीएन नक �सना एमएा ू क्  �्चन व ा् रय ्� ैलुना म� एमएा ू क्  सा  �्चन 

व ा् सा म�  चच मी्डएन सादंैा(्तस�टकशन) �द�ाईल 9-एचएफ़ ीकै ुाू क् आईएम-1 एव ं ाूट�आईएमपी-1 

ै ा  1-ाएचपी  क्  सा  ाू क् आईएम-1 मी्वपू् ा पॉ ज़�टव सीसमसउध दक�ा ोााल ानूरन ससंधंी 

�्डनी सााोमा ा् र क्  सा  एसीआर भी अच ा ैरी सक सीसमसउध  ाल आरासी �वदलकष् नक रसोई 

शनम्य म� अकाटू �्डनी इंजर� ्�  ारंनभ् भ�वषावा्ी ीकै ुसााोमा ा् र क्  रप म� -  ाू क् आईएम-1, 

ाूसीवाईएसट�-सी, एव ं  ाूएनजीएएल ीकै ु  चच सवंकदनशीलैा एव ं  �वनशषटैा �द�ाईल रसोई शनम्य म� 

पीएएचएस  इकसपोज़र सक �्डनी इंजर� ीो स्ैी ी ल रसोई व ा् र म� माइ ोएलबानूमतानूराा क्  सा ,  

ाी ाएच-पीएएचस एव ं �्डनी इंजर� सााोमा ा् सा म� ससंधं (असोनसएशन) सक सवुपषट  ाल 

ए नसीं, आर ्मल, आर  ैवार�, वी क्  ोौर, वी �सीार�, जीएनवी स्ानाराा्, डी क्  पटकल, पीए अज़ीज़, वी 

शीवावैव, ए असंार�, सीएन क् शवचदंनल  कल न्ा  क् नम्ा एकटा(इतटरनकशनल जनाल ऑ� कल� न्ल 

क् नमवट�)ल 2018, 487: 349-356ल 
 

�डिसश पड�ेम�ण ंूहश(व्सस) म�ण   �कअसर्  ा�सडण �ेण सएिशशष्ण (स�् �े्�)  ाााशॉगसण �ेण ाए् र-
हाइपवण�श  पड े�म�णपभा् 

�प लक अधाानय सक �ाै ीुआ ी  �्  � असोट  झाड़ी सक लाु् पतन   � असोट एनसड (एनडीजीए) 

�वनभतन  ासांो् रोड�ट मॉडल म� ्ड वलपीडकनमाा, इंसनुलन   ैरोध एव ं  चच रकैचाप स�ीै 
चाापचा(मकटसानल्) नसडंोम क्   म�ु ाट्य पर  लाभ्ार� � ााएं ्रैा ी ल इस ीकै ु   तीयनक 
एनडीजीए क्  ्ुल 6 एंट�-ीाइपरनल�पडकनम् एनालॉगस ्ो सदंलक�षै �्ाा एव ं जाजच �्ाा (व �तड)  
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ै ा  चच-�लश ा् रा आीार (ीाई- कटोज डाइट(एचए�आरडी) पो�षै ्ड वल�पड नम् र ट मॉडल म� 
ीकपक�ट् नल�पड चाापचा(मकटसोनलज़म) क्  �वरउध  न्�  भाव्ानरैा ्ा पर��् �्ााल एचएफ़आरडी 
पो�षै व को डॉवलक चूीय (र टस) ्ो एनडीजीए क्  सा   पचार �्ाा अ वा  ी एनालॉगस म� सक ए् 
्ा  पाोो �्ाा ोााल सीरम क्  नमनूय ्ा �वदलकष् रकै चाापचाय क्  नलए �्ाा ोाा  ा, जस�् 
नराल टाइम आरट�-पीसीआर उवारा �वनभतन एमआरएनए वैरय म� पनरवैान ीकै ु  ा्ृै क्  
नमनूय(नलवर) ्� माता  नधाानरै ्� ोई  ील एनडीजीए एनालॉगस 1 एव ं2 (100 एमजी / क् जी / 
�दन) क्  सा  4 �दनय   ीकै ुएचए�आरडी- पो�षै  चूीय क्  म�ुीा ननल्ा पोष्(ारल ो वकज)नक 
ीकपक�ट् टाइ गलसराइड सामगी ्ा शमन �्ाा, जस�् एनडीजीए एनालॉगस 2, 3 एव ं  4 नक, 
एनडीजीए ्� भां ै, रलाजमा टाइ गलसराइड क्  वैर ्ो 70 -75% ै् ्म ्र �दााल काआूरट�-
पीसीआर मापन सक �ाै ीुआ �् एनडीजीए एनालॉगस 1, 2, 4 एव ं 5 म� सक, एनालॉो 4 ्ु   म�ु 
एंजाइमय ै ा नलपोजकनकनसस म� नलरै टांस्ृपशन � कटर क्  एमआरएनए वैर ्ो सााधै ्रनक म� 
सससक  भावी  ाल टाइ गलसराइड सदंलकष् एव ं� ट� एनसड सढ़ाव म� नलरै  म�ु जीन ्ो लोभो 
सभी चार एनालॉगस नक समान रप सक सााधै �्ााल एनडीजीए क्    ै्ूल, �्सी भी एनालॉो नक 
ीकपक�ट् � ट� एनसड ऑकसी्र् ाा टांसपोटा क्  जीन ्ो  भा�वै नी�ं �्ााल डाटा सं् क ै दकैा ी  �् 
एनडीजीए एनालॉो 1, 2, 4 एव ं 5, �वशकष्र एनालॉो 4,  म�ु एंजाइमय ै ा नलपोजकनकनसस, 

टाइ गलसराइड सदंलकष् एव ं  � ट� एनसड वउृाध  म� नलरै टांस्ृपशन � कटर क्  न्ारा्म् 
ललाी्र्( नोक�टव टाो��टों) उवारा अपनक एंट�-ीाइपरनल�पडकनम् � ााा ं ्ो सढ़ाैा ी ल इन 
एनालॉगस म� ाच�््सीा �मैा(ा रकरा�ुट् पोट�नशअल ी ल 
एम नसीं, एस �सटनर, वाई ल�, ए �सटनर, एल ीान, वाई ्ोट�ज, एम इनााैलुला, जकड आनर�, आर 

पा ासार ी, जक राजदास, डबला ूजक शकन, एमआर  न्ोलस, ए�सी   मर, एस अज़ीरल �ब�टश जनाल ऑ� 

�ामाा्ोलॉजील 2018, डीाआई: 10ल1111/सीपीएचल14528ल 
 

�ॉकस(सीओाकस)-2 /ईपी2 – ईपी4/ईपीणβ- �े्यााण�सगा�शएगण  प्ं �शा पेेवतणआएतण�र�्�ाणपसावण
ा्एणस ूाण�रणयायएफतत(वेगयशेुसस) �वती ह् 
प चनलन  (पीएट�), ्व् �वष (माइ्ोटॉ कसन), ए्  ा्ृ ै् सदंषू् ी  जो �् पक ननसनलाम, 

ऐवप जालस एव ंसाईसोकलानमस ्� ्ु   जा ैाय उवारा  ननमाै  ीोैा ी ल पीएट� ्ा अाध् सदंषू् 

सकस एव ं सकस आधानरै  ्पादय म� ी ल पीएट� गलटूाा ाोन � ै, ऑकसीडक�टव डीएनए � ै एव ं 

्ोनश्ा वउृाध ्ा ्ार् सनैा ी ल ीाल ी� म�, इन �वटो अधाानय सक �ाै ीुआ ी  �् पीएट� 

इंटकवटाइनल ए�प ीनलाल पमलअ�सनलट� ्ो भी सढ़ा स्ैा ी , जंकशनय ्ो लाव व ै ्र स्ैा ी  

ै ा टांस- ए�प ीनलाल इलक कट्ल र जवटकतस  ना�ंतै ्र स्ैा ी ल ��र भी, �प लक �्सी भी 

अधाान नक पीएट�- कनरै आतं �वषाकैैा क्  नलए  �रदााी ैतं ाा इन �ववो दशा म� इस्� 

 ासांो्ैा ्ा मलूाां्न नी�ं �्ाा ी ल ाीा,ं �ववटार चूीय ्ो पीएट� 100 माइ ो गाम/ क् जी  शर�र 

भार (सीलडसलाटू�ल) क्  सा   सक ाा ैो अ क् लक अ वा  सकल�्ो कसस 100एमजी / क् जी  सील डसलाटू�ल क्  

सा  3 �दनय ीकै ु पचानरै  �्ाा ोाा  ाल लक�्य(ऑ सा) नक पााा �् मान् ्� ैलुना म� सीरम 

एव ंआंैय क्  ऊै्य म� पीजीई 2 क्   ललक�नीा रप सक  चच वैर ै ा सीाएकस-2 और क् आई-67 
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्ा  चच  ्टन पीएट� एकसपोज़र क्  ्ार्  ाल रोच् ाी ी  �्,  न क्  पनर्ाम दशााैक ी� �् 

सकलक्ॉ कसस  पचार पीएट�- कनरै पीजीई 2 ्ो ाटा स्ैा ी  एव ंपीएट�- कनरै आंैय ्� � ै ्ो 

्म ्र स्ैा ी ल � ाा�वाध् (मक कन वट्) द षट सक अधाान ्रनक क्  नलए, सामाता चूीक क्  

आंैय ्� ए�प ीनलाल ्ोनश्ाां (आईईसी-6) ्ो 6 ाल ीकै ु पीएट� क्  ो र-�वष लक सातद् (नॉन-

टो कस् ्ंस�टकशन(100एनएम, 250एनएम और 500एनएम) क्  सा   पचार �्ाा ोाा  ाल ाी दक�ा 

ोाा �् पीएट� एकसपोजर नक सीाएकस-2 क्   एव ं ईपी2 ै ा  ईपी4 नरसकरटसा क्   चच  ्टन एव ं

वउृाध क्  सा -सा  पीजीई2 काव ्ो सढ़ाााल इस क्  अ ैनरकै, पीएट� एकसपोज़र नक � ाा(एकट) 

 ्टन ्ो सढ़ााा,  जससक जीएस क्  -3 β सााधै एव ं β-  ् टक नन  व र ीुआल समग रप सक  इस 

अधाान सक ाी �ाै ीोैा ी  �् ्ॉकस)सीाएकस (-2 /ईपी2– ईपी 4/ ईपी β- क् ट नन नसगननलों  ् व क् ड 

पीएट� -  कनरै आतं ्ोनश्ा वउृाध एव ंसजून क्   नातं्(रकगालुकशन) म� नलरै(इतवाललड)  ी�ल 

एन नसीं, एम ससंल, एस पाल, एस आलम, पी जोदलक, ए अाानरु, क् लएमल असंार�ल टो कस्ोलोजी एंड  

एरलाइड �ामाा्ोलॉजील 2018, 356: 224-234ल 

 
 

� पयू् वर�ृतणउप�वरशण�ाणउपयरगण�वणपावए�भ�णसतवणपवणहरणघात�णअबुरद(मेशाेरमा) �ेणपताणशगााेण

�ेणबावेणम�णहाशण� णपगयत: ा�णछ ्(इमे )  ्शशेवरण�ेणपेवपेरय म� 

मकलकनोमा ्ा पैा लोानक ीकै ु प्र्य एव ंवैामान  ौउाोाो�्ाय ्�  ो ै ्� शोध-पत समी�ा 

्रैा ी ल लक�्य(ऑ र) नक �ाै  �् �व्ृ ै �व�ान (�ीवटोप  ोलॉजी) क्  सा  ााै् ााव 
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(मनलगनटं ल�ज़न)  क्  नलए आभासी समानैा क्  आधार पर ए् स�ंदगध ्वचा क्  ााव ्ा  नदान 

ीकै ु ी-टू पोवट- ोसकनसों सक लक् र  �व(इमकज) ऑपरकशन, ्ड व रटर, एव ं म�ु कलानस�ाानरार ै् 

अनक्  ्मराटूकशनल र्नी ैाय पर �वचार �वमशा �्ााल लक�्य नक व � नों ीकै ुन दा न्  प्र्य 

क्  रप म� वमाटा �ोन-आधानरै ए रल क् शन ्� वैामान  व  ै ्� समी�ा ्�ल ग ं सचूी डकटासकस: 

पीासूीएमईडी, एजकसीसी, पीएच2, ईडीआरए एव ंआईएसआईसी मकलकनोमा  ोजककट म� सांकुै ्�वडा ्ा 

 पाोो ्र क्  ए् ससंांधै सा�ी्ा ्ा सव��् �्ाा ोाा  ाल दो  म�ु मोसाइल ऑपरक�टों 

नसवटम, आईाएस एव ंऐतडॉइड  वालक अनक् मकलानोमा ्डटककशन ऐप डा नलोड �्ए ोए  क;  न क्  

मी्वपू् ा  पाोो,  म�ु चनुौ ैाा ंएव ं�वनभतन �वशकष�य ्� राा ्ा मलूाां् न ै ा �वचार �वमशा  

�्ाा ोााल लक�्य नक मकलकनोमा जोल�म एव ंइस्�  ारंनभ् जाचं ्ा अनमुान लोानक ीकै ु ्ंराटूर-

सीााैा  ारै  नदान �वाधाय पर अनसुधंान ्ा नसींावलो्न(ावलाुा)  ै ाार �्ाा ी ल डम�व्ो�प् 

 �वाां(इमकजस)नई इमकज  ोसकनसों  ौउाोाो�्ाय क्  आोमन ीकै ु सवाााध् लावीााा �व्लप ी�, 

 जन क्  आधार पर ीाल ी� म� ्वचा �् सर ्ा पैा लोानक वालक अनक् ऐप �व्नसै ीुए  ी�ल 

लक�्य(ऑ सा) नक  न क्  सभंा�वै  पाोोय, मलूाां् न मानदंडय, सीमाा ंएव ंअता �ववर्य ्ा पैा 

लोााा ी  एव ं वोल्ृै �्ाा ी ल इस  ्ार ्�  ो ै इस अ ा म� सीाा् ी  �् वक जाोर्ैा सढ़ा 

रीक ी�ल न दा न् पनरशउुधैा वमाटा �ोन-आधानरै ऐरस ्ा  म�ु �वषा ी  एव ंाी पााारै न दा न् 

अनभुव एव ंसााोरसी  � ााां ्ा व ान नी� ंलक स्ैा ी ल 

एन नसीं, एसल क् ल ोरुैाल   व्न नरसचा एंड टककनोलोजील 2018, डीाआई: 10ल1111/एसआरट�ल12622ल 
 

इा�ुशाण सेण उचंण  क्र ण �सवपण तय्ावण �वाेण हेतणु पेया�स�शयमण नकपे�श�म बी ीपीयपूीण -4 सेण

ाकसरइा�ुशासण�ेणदरणआइसर्ॉमरण� ण्दुष्णा्एणउा�ाणंेवतण्ररा(�वेकटाइपे् ा)  

पक ननसनलाम ऑकज़कनल्म सीजीपीापूी-4 क्  ्लचर बॉ   सक दो एकसोइननुलनकसकस, एकसो(ईएकसा)- I 

एव ंएकसो(ईएकसा)- II ्ो ैीन-चर् शउुाध �वाध जो �् आइसो ोपकनॉल  ीनस�पट शन, का-ूसकफ़ारोज  

एव ं सकफ़ाडककस जी -100 ्ॉलम  ोम टोगा�� ्ा  पाोो ्र क्  शउुध �्ाा ोाा  ाल 

एकसो(ईएकसा)-I एव ं एकसो(ईएकसा)-II ्ा आ्�व् भार एमएएलडीआई-ट�ाएफ़ ्ा  पाोो 

्रैक ीुए  मशम 64ल85 क् डीए एव ं 32ल54 क् डीए  नधाानरै �्ाा ोाा  ाल एकसो(ईएकसा)-I एव ं

एकसो(ईएकसा)-II नक इंसनुलन क्  नलए  चच �वनशषटैा �द�ाई एव ं  न्ा ससंांधै वीएमएएकस/ क् एम   

अनपुाै 3ल74 एव ं7ल20  ाल इस क्  अ ैनरकै, दोनय इननुलनकसकस भी ल कटोज, स ुोज ा्एण र ��नोस ीकै ु

�वनशषटैा  दनशाै  ्�ल पीएच ऑ रटमा 5ल0 क्  सा  4ल0-8ल0 ्� पीएच र�ज म� एकसो(ईएकसा)-I 

एव ंएकसो(ईएकसा)-II  व र  कल दोनय इननुलनकसकस क्  नलए इषटैम(ऑ रटमल)ैापमान 55° सक लसास  

 ा, एव ंदोनय आइसो�ॉमसा नक अपनी ो ै�वाध ्ा लोभो 50%(  ैशै) 70° सक लसास ै् सनाए 

र�ाल एजी +, एचजी+, सीए+, सीा+ू एव ं सीए+ आानय नक इननुलनकसकस ो ै�वाध पर  �कज्  भाव 

�द�ााा, जस�् एफ़ई+, एमएन+, सीा+ एव ंईडीट�ए नक एंजाइम ो ै�वाध ्ो परू� ैरी सक रो् �दााल 
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इंसनुलन सक  चच  कटोज नसरप ै ाार ्रनक ीकै ुपनरशउुध एंजाइम ्ा स�लैापवूा्   पाोो �्ाा 

ोाा  ाल 

आरएस नसीं, क्  चौीान, ए पाडंक, सी ल रोचक, जकए�  ् नकडील इंटरनकशन जनाल ऑ� सााोलॉ ज्ल 

म  ोमॉलककालूसल 2018, 118 (पीट� सी): 1974-1983. 

 

पा��� सएसण वरगण �ेण व्ससण  मॉडशण म�ण ािकसा-2 ाॉ�डाउाण डबलयाूा्र / β–�े्ेयााण �सगा�शएगण �ेण

 ्यायमा(वेगयशेु�्एग) से माइ्र�ॉिनडयशण ्् ाा (बायर ेाे�सस) ा्एण डरपा�माि र�णनयवूर ेाे�ससण

�रणणबढ़ा्ाणदेताणह् 

डसलाएूनट�एस  एव ंडसलाएूनट� / β - क् टक नन नसगननलों क्  ाट् लााप् रप सक मधा म वैष् 

(नमडबकन) म�  ्ट ीोैक ी  एव ंडोपानमन जा्  (डीएईआरजीआईसी) तारूॉतस क्  �क ट वपकनस�� क् शन ्ो 

 ना�ंतै ्रनक ीकै ुआवदा् ी ,  ए् तारूोन  सखंाा जो �्  �वशकष रप सक पा� �् ससं रोो (पीडी) म� 

्म (्डजकनरकट)  ीोैी ी ल ए्�तै साला दशााैक ी� �् माइटो्ॉ तडाल नशा लैा(्डस�ंकशन) 

पा� �् ससं रोो (पीडी)  क्  रोोजनन म� ए् मी्वपू्ा भनूम्ा  नभाैी ी ल ए कसन-2, डसलाएूनट� / 

 ् ट(सीएट�)- क् टक नन नसगननलों ्ा ए्  नोक�टव  नााम् माइटो्ॉ तडाल जीवजनन (सााोजक ननसस) 

्ो  भा�वै ्रैा ी  एव ं नए डोपानमन जा्  (डीएईआरजीआईसी)  तारूॉतस ्� मृ् ा/ुजतम ्ो  

पू् ाै ाा �ोजा  नी� ं ोाा ी ल लक�्य(ऑ सा) नक पीडी-ज सक समल�्ी (�क नोटाइरस) क्  6-

ीाइडॉकसीडोपामाइन (6-ाएचडीए)  कनरै र टस  मॉडल म� माइटो्ॉ तडाल सााोजकनकनसस एव ं

डोपानमन जा्  (डीएईआरजीआईसी)  तारूोजकनकनसस म� ए कसन-2/डसलाएूनट� / ईएन - क् टक नन नसगननलों 

्� ्ाााा्म् भनूम्ा ्� जांच ्�ल लक�्(ऑ र)  व्ान  ्रैक ी� �् मी्डाल �ॉरबकन सडंल 

(एमएफ़सी) म� 6-ाएचडीए ्ा ए्ल ा ूनल टरल इंजककशन सशकै रप सक सबसट�नशाा नाइगा पासा 

्ॉमप कटा (एसएनपीसी) म� डसलाएूनट� / β - क् टक नन नसगननलों ्ो अ ना�ंतै (्डसरकगालुकट)  ्र दकैा 

ी ल लक�्य नक प� �् सो नान चूीय म� एसएनपीसी म� डसलाएूनट� / आइएन - क् टक नन नसगननलों ्ो  पनर-

 नानमै(अप-रकगालुकट)्रनक ीकै ुए कसन-2 ्ो आनवुनंश् रप सक नॉ्डा न क्  नलए एसएचआरएनए 

ल�ट�वाारसकज़ ्ा  पाोो �्ााल ए कसन-2 ्ा जकनक�ट् नॉ्डा न प� �् सो नान चूीय म� एसएनपीसी म� 

β -  ् टक नन डीगकडकशन ्ॉमरलककस ्ो  अ व र ्र क्  डसलाएूनट� / β - क् टक नन नसगननलों ्ो  पनर-

 ना�ंतै(अप-रकगालुकटस) ्रैा ी ल डसलाएूनट� / ईएन- क् टक नन नसगननलों क्  ए कसन-2 एसएचआरएनए  

मी्डएटकड स� ा् नक लावीार ्ााक म� सधुार �्ाा एव ं पा� �् सो नान चीूय म� माइटो्ॉ तडाल 

्ााा�मैा ्ो सढ़ा्र नाइगल डोपानमन जा्  (डीएईआरजीआईसी)   तारूॉतस ्� र�ा ्�ल ए कसन-2 

एसएचआरएनए  पचार नक एपोरटो�ट् नसगननलों, ऑटो� जी एव ंआराएस  ्प��(जकनरकशन) ्ो ्म 

्र �दाा एव ं माइटो्ॉ तडाल मकमबकन  �मैा म� सधुार �्ाा जो �् पा� �् सो नान चूीय म� 

एसएनपीसी म� माइटो्ॉ तडाल सााोजकनकनसस ्ो सढ़ावा दकैा ी ल राच्र ाी ी  �् डसलाएूनट�/β -

क् टक नन नसगननलों क्   ए कसन-2 एसएचआरएनए  मी्डएटकड  पनर- नातं्(अप-रकगालुकशन) नक 

पा� �् सो नान चूीय म� एसएनपीसी म�  ोतारूल जीनय (एनाूआरआर-1, पीआईट�एकस-3, एनजीएन-2, एव ंतारूो 
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डी1) एव ंमाइटो्ॉ तडाल जीवजनन(सााोजकनकनसस) ्ो �व नामन(रकगालुक�टों) सक नकट  डोपानमन जा्  

(डीएईआरजीआईसी)   तारूोजकनकनसस ्ो सढ़ाााल इसनलए,  न्ा डकटा दशााैा ी  �् डसलाएूनट� 

नसगननलों क्  �ामाा् ोलॉ ज्ल/जकनक�ट् पनरचालन (मक नरालु शन) जो �् डोपानमन जा्  

(डीएईआरजीआईसी)   तारूॉतस ्� अंै जााै पनुर्पाद् (एंडोजकनस र�जकनरक�टव)  �मैा ्ो सढ़ाैा ी , 

पा� �् ससं रोो (पीडी) म� पनुा�जी द षट्ो्य (र�जकनरक�टव ए ोचकज़) क्  नलए  न�ीैा ा(इमरल� क् शन) ीो 

स्ैा ी ल 

एस नसीं, ए नमशा, एसजक मोीनभाई, वी  ैवार�, आर क्  चैवु�द�, एस �ुराना, एस शकुलाल  � रक्ड्ल 

सााोलॉजी एंड मक्डनसनल 2018, 129: 73-87ल 

 
 

ओवशण सक्म्सण सेशण �ा�सरारमाण �ेण  ्रद्ण बेहतवण � मर्ेवेपीण हेतणु 5-फशवूरवा�सशण ा्एण �वकय�ूमाण

ाा्रहाइफबडण्ॉ यूरश्् नसण� णसह-�डशर्वर 

्�मो करकरा�ूटकस एज�ट, 5-फलरूोरानसल (5-ए�ा)ू, एव ं ्रकानूमन (सीाआूर), ए्  ा्ृ ै् 

एंट�ऑ कसड�ट ी ,  जनम� म�ु क्  ्ानसानोमा ्ा  पचार ीकै ु लााप् औषधीा ोु्  ी�ल ाउा�प, दोनय 

औषाधाय ्� ज व पाोाोैा (सााोअवकल�सनलट�) सीनमै ी ल ाी शोध अधाान इन �वटो �वदलकष्, 

एससीसी090 (मानव जीभ) एव ं एससीसी152 (हामून ीाइपो-� नरकंस) ीकै ु �व�वध मलू सक ारल 

 ् �वट� वकव मस सकल ्ानसानोमा(ाएससीसी) ्ोनश्ाां क्  �वरउध एंट� �् सर ो ै�वाध म� 

 तनै/सधुार ्रनक क्  नलए 5-एफ़ा ू एव ं सीाआूर क्  सांोजन सक ए् न नोइमलशन (एनईएस) 

�ॉमाूाल शतस �व्नसै ्रनक ीकै ु्डजाइन ्रैा ी ल  चच-ऊजाा अलटासो न क् शन ै्नी् क्   पाोो 

सक न नोइमलशन (एनईएस) ्ो ीोमोजकनाइजकशन क्  माधाम सक ै ाार �्ाा ोााल ै ाार �्ए ोए 5-
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एफ़ाएूनई / सीाआूर-एनई / 5-एफ़ा-ूसीाआूर-एनई ्ो सकललुर ववी्ाााै ा ीकै ुाएससीसी ्ोनश्ाां क्  

नरल�ज नसवटम एव ं पचार ्ा  मलूाां्न ्रनक ीकै ु �वनभतन इन �वटो एसकज उवारा चनरत-ाचत्  

एव ं अनु् ू न �्ाा ोाा  ा, ज सक एमट�ट� एसक उवारा इन �वटो एंट� �् सर ो ै�वाध, सकल अपटक् 

अधाान एव ं  ोट�न  ्टन ससंांधै एपोरटो�ट् अधाानल 5-एफ़ाएूनई / सीाआूर-एनई / 5-एफ़ा-ू

सीाआूर-एनई स�लैापवूा्    ैपा�दै ीुआ एव ंमधा मान:  ्् आ्ार (150-200 एनएम), सैी 

आवकश (- 25ल70 सक - 37ल91 एमवी), एव ंपीडीआई (0ल194) दशााााल 5-एफ़ाएूनई / सीाआूर-एनई / 5-

एफ़ा-ूसीाआूर-एनईएस क्  इन �वटो नरल�ज पर 04 �दनय ्� अवाध ै् अनवुी�् �्ाा ोाा, 

अमल�ा पीएच नक �ार�ा पीएच ्� ैलुना म�  चच नरल�ज ्ो दशाााा, ववी्ााा  व रैा डाटा क्  

सा ल साइटोटॉ कसनसट� अधाान नक सीएलएनई ्� ैलुना म� एनईएस क्  ्म आईसी50 मलूा क्  सा  

 चच-�ुरा् पर  नभार एंट� �् सर  भाव  ्ट �्ााल 5-एफ़ाएूनई / सीाआूर-एनई / 5-एफ़ा-ूसीाआूर-

एनईएस क्  सकलालुर अपट ् अधाान नक सीएलएनई ्� ैलुना म� ्ई ोनुा अपगकड �्ाा एव ं

सशकै  सकल अरकवट �द�ाल इस क्  अ ैनरकै, सकल  ोट�न (सीएलसी2, सीएएकस, पी53, एव ं पी21) 

 ्टन ्ो सशंोाधै �्ाा एव ं्ोनश्ा एपोरटोनसस ्ो सढ़ाााल ्ॉ मसन शनल लोडकड  5-ए�ा ूएव ं

सीाआूर नक न नो�ॉमाूाल शतस  नसवटम म� ारल �् सर क्  �वरउध   तनै(इम लूड) एंट� �् सर 

ो ै�वाध दकनक म� अपनी �मैा ्ो  माल्ै �्ाा ी ल 

एस शीवावैव, एस मोीममद, एसी पंै , पीआर नमशा, जी पांडक, एस ोरुैा, एस �ार्�ल जनाल ऑ� 

म  कसलो�क नशाल एव ंारल सजार�ल 2018, 17:597-610ल 
 

मल्रपशणस�ेशेवर�ससणा्एणअल ाइमवणवरगणम�णपॉशर्ेारलसण�ेणपॉ �्�्अश ्ाग�्ण�ेणरपणम�णस्ेमणसेश 

अलजाइमर ्डज़ीज़(एडी) एव ंमलट�पल व क् लकरोनसस  म�ु तारूोडीजकनकरक�टव रोो  ी�ल ाी ऑकसीडक�टव 

ैनाव, माइटो्ॉ तडाल ्डस�ंकशन, इंपकाडा ऑटो� जी एव ं रोोजन्य(प  ोज�स) क्  ्ार् असामाता 

रोोजन्  ोट�न क्  सचंा सक ाच�तै(्रककटाइजड) ीोैा ी ,  जससक तारूोडीजकनकरकशन एव ंलावीार ससंधंी 

्नमाां ीोैी ी�ल इसम�,  तीयनक एडी एव ं �वनभतन व क् लकरोनसस म� म वैष् ्� वव-मरममै(सकल� 

नरपकअर)  क्  नलए वटकम सकल क्   सार �व नामन म� रलांट पॉल��क नोलस ्�  पाोाोैा ्� समी�ा 

्�ल पीलक  तीयनक दोनय �व्ारय क्  प  ो�� ज़ाोलॉजी म� भाोीदार आनवुनंश्, शार�नर् एव ंपााावर्ीा 

्ार्य पर चचाा ्�ल इस क्   परांै,  तीयनक  पलबध �वनभतन वटकम सकल ाच�््सा�वधान( करपी) एव ं

 ् सक वक अलजाइमर ्डज़ीज़(एडी)  एव ं�वनभतन व क् लकरोनसस क्  जंै ुमॉडल म�    पाोोी नसउध ीुए ी�, 

्�  समी�ा ्�ल अंै  म�,  तीयनक चचाा ्� �्  ् सक पॉल��क नोल वटकम सकल ्� �मैा ्ा  पाोो 

्रैक ी�,  न क्  ाच�््सीा  भाव ्ा परू्�्र्  ्रैक ी� अ वा  इन रोोय  क्  �वरउध अंै जााै एव ं

स�ीजााै तारूोजकनकनसस ्ो  �क जै ्रैक ी�ल लक�्य(ऑ सा)  ्ा सझुाव ी  �् पॉल��क नोलस 

तारूोडीजकनकरक�टव �व्ारय क्  �वरउध वटकम सकल  करकपी क्  नलए ए् पॉट�नशअल  ्  तडडकट ीो स्ैक ी�ल 

ए टंडन, एसजक नसीं, आर क्  चैवु�द�ल सााोमकड नरसचा इंटरनकशनलल 2018, 2018: 1483791ल 
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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.   

CSIR-IITR RESEARCH HIGHLIGHTS 
 

Environmental Toxicology 
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 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. 
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Stress response of Triticum aestivum L. and Brassica juncea L. against heavy metals 
growing at distillery and tannery wastewater contaminated site 
This study aimed to investigate the effects of potentially toxic elements on biochemical 
parameters in wheat (Triticum aestivum L.) and mustard (Brassica juncea L.) plants growing 
at distillery and tannery wastewater contaminated sites. The analysis of plants showed the 
highest accumulation of Fe (361 mg kg - in wheat root and 359 mg kg - in mustard leaves) 
followed by Zn, Cr and Mn in leaf>shoot>root. Further, the Chl-a, b, and carotenoids content 
was also found high in plant samples. Results also showed that photosynthetic content in 
wheat and mustard growing at tannery wastewater contaminated sites was Chl-a 3.92, 4.53 
(mg g_ fw), Chl-b 2.39, 1.29 (mg g_ fw) and carotenoids 0.28, 0.32 (mg g_ fw), respectively. 
Whereas, photosynthetic content in these plants with distillery waste was as Chl-a 3.43, 4.88 
(mg g_ fw), Chl-b 1.12, 2.05 (mg g_ fw) and carotenoids 0.24, 0.29 (mg g_ fw), respectively. 
In addition, the activity of plant enzymes such as SOD, APx, GPX, MDA, H2O2, and CAT 
was also higher in selected plants in comparison to control plants. Moreover, the high 
bioconcentration factor of Zn > 1 (1.29) and translocation factor >10 ( 10.31) of Cr in tannery 
wastewater affected mustard plants. This study concluded that industrial wastewaters are the 
primary sources of metal accumulation in agricultural crops and thus, it should not be 
discharged into the environment before its proper treatment. Hence, the continuous 
monitoring of sludge/soil, agricultural plants and water quality are imperative for the 
impediment of possible health hazards to animal and human beings. 
Chowdhary P, Yadav A, Singh R, Chandra R, Singh DP, Raj A, Bharagava RN. 
Chemosphere. 2018, 206:122-131. 

 

 

Rhamnolipid from a Lysinibacillus sphaericus strain IITR51 and its potential 
application for dissolution of hydrophobic pesticides 
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Rhamnolipid produced from a Lysinibacillus sphaericus IITR51 was characterized and its 
ability for dissolution of hydrophobic pesticides were evaluated. L. sphaericus produced 
1.6 g/L of an anionic biosurfactant that reduced surface tension from 72 N/m to 52 N/m with 
48% emulsification index. The biosurfactant was found stable over a wide range of pH (4.0-
10.0), temperature (4-100 °C), salt concentration (2-14%) and was identified as rhamnolipid. 
At the concentration of 90  mg/L rhamnolipid showed enhanced dissolution of α-, β-
endosulfan, and γ-hexachlorocyclohexane up to 7.2, 2.9, and 1.8 folds, respectively. The 
bacterium utilized benzoic acid, chlorobenzene, 3- and 4-chlorobenzoic acid as sole source of 
carbon and was found resistant to arsenic, lead and cadmium. Furthermore, the isolated 
biosurfactant showed antimicrobial activities against different pathogenic bacteria. The 
results obtained indicate the usefulness of rhamnolipid for enhanced dissolution and thereby 
increasing the bioavailability. 
Gaur VK, Bajaj A, Regar RK, Kamthan M, Jha RR, Srivastava JK, Manickam N. 
Bioresource Technology. 2019, 272:19-25. 

 

 

New coculture system of Clostridium spp. and Megasphaera hexanoica using submerged 
hollow-fiber membrane bioreactors for caproic acid production 
In this study, a coculture bioprocess was developed with Clostridium strains producing 
butyric acid and Megasphaera hexanoica producing caproic acid from the butyric acid. The 
two bacterial strains were each cultivated in two submerged hollow-fiber membrane 
bioreactors (s-HF/MBRs), separately. Each fermentation broth was filtered through the 
membrane modules, and the filtered broth was either interchanged on another reactor or 
obtained sequentially through. Using s-HF/MBRs, the caproic acid concentration increased to 
10.08 g L-, with the fastest productivity of 0.69 g / L/ h, which higher than that previously 
reported. 
Kim H, Jeon BS, Pandey A, Sang BI. Bioresource Technology. 2018, 270:498-503. 
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Food, Drug and Chemical Toxicology 
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. 
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Methylenecyclopropyl glycine, not pesticide exposure as the primary etiological factor 
underlying hypoglycemic encephalopathy in Muzaffarpur, India  
Some districts of Bihar, especially Muzzaffarpur district, have been known to be affected by 
annual outbreak, called locally as Acute Encephalitis Syndrome (AES) which became one of 
the major health concerns in Bihar, due to its high fatality and complications. Several 
hypotheses like bat virus, heat stroke, pesticide exposure and the presence of a compound - 
methylenecyclopropyl glycine (MCPG) in Litchi have been proposed by different 
investigators for AES. When the investigators examined the symptoms, signs and the 
epidemiological data, bat virus and heat stroke hypothesis were ruled out. Two major 
hypotheses which remain in question were the exposure to pesticides or MCPG present in 
litchi. Therefore, this study was designed to check the presence of both in the Muzzaffarpur 
samples of ripe and semi ripe litchi fruits. The fruit cover of ripe and semi ripe litchi showed 
the traces of Malathion (0.18-0.19 μg/g) and p'-p'-DDT (0.022-0.023 μg/g), while no pesticide 
residues were detected in the pulp of ripe or semi ripe litchi thereby ruling out the possibility 
of pesticide exposure in children of Muzzaffarpur. However, MCPG was detected in the pulp 
of semi ripe (0.57 μg/g) and ripe litchi fruits (0.19 μg/g). Further, when the human condition 
was simulated in animals, there was deprivation in body weight and glucose levels in starved 
litchi seed dosed rats, causing hypoglycemia. These results suggest that the cause of 
hypoglycemic encephalopathy in Muzzaffarpur is related to the consumption of semi ripe and 
ripe litchi fruits by undernourished children. 
Asthana S, Dixit S, Srivastava A, Kumar A4, Singh SP, Tripathi A, Das M. Toxicology 
Letters. 2019, 301:34-41.  

 
Allergenicity assessment of Buchanania lanzan protein extract in Balb/c mice 
Tree nuts are among "Big Eight" and have been reported globally for causing allergy. 
Buchanania lanzan (Bl) is one of the major tree nuts consumed by Indian population. 
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However, very little is known about B. lanzan's induced allergic manifestation. Therefore, 
evaluation of it's allergenic potential was undertaken. Bl-crude protein extract sensitized 
BALB/c mice sera were used to identify the allergic proteins by it's IgE binding capability. 
The major IgE binding proteins found with molecular weight of 11, 20, 23, 25, 48, 54, and 
65 kDa. Specific IgE, specific IgG1, MCPT-1, PGD2 and histamine were assessed in mice 
sera. Enormous amount of mast cell infiltration was noted in different organs. The levels of 
Th1/Th2 transcription factors GATA-3, SOCS3 and STAT-6 were found upregulated, 
whereas T-bet was downregulated. Furthermore, elevated Th1/Th2 cytokine responses were 
observed in mice sera. All together, these reactions developed systemic anaphylaxis upon Bl-
CPE challenge in sensitized BALB/c mice. In order to confirm the evidences obtained from 
the studies carried out in BALB/c, the investigation was extended to human subjects as well. 
Control subjects and allergic patients were subjected to skin prick test (SPT). Later sera 
collected from those positive to SPT along with controls were used for IgE immunoblotting. 
The study evaluated the allergic manifestation associated with Bl, and identified it's proteins 
attributing Bl-mediated allergy. This work may help in managing tree nuts mediated allergies 
especially due to Buchanania lanzan sensitization. 
Kumar S, Sharma A, Gupta RK, Verma AK, Dwivedi PD. International 
Immunopharmacology. 2018, 63:170-182.  
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Metabolic fingerprinting in breast cancer stages through H NMR spectroscopy-based 
metabolomic analysis of plasma 
Breast cancer (BC) is one of the most common malignancies among women worldwide, 
which is indeed associated with metabolic reprogramming. However, BC is a very complex 
and heterogeneous disease, which can relate with the changes in metabolic profiles during BC 
progression. Hence, investigating the metabolic alterations during BC stage progression may 
reveal the deregulated pathways and useful metabolic signatures of BC. To demonstrate the 
metabolic insights, they opted H NMR spectroscopy based metabolomics of blood plasma of 
early and late stage BC (N = 72) with age and gender matched healthy subjects (N = 50). 
Further, the metabolic profiles were analyzed to delineate the potential signatures of BC by 
performing multivariate and nonparametric statistical analysis in early and late stages of BC 
in comparison with healthy subjects. Sixteen metabolites levels were differentially changed 
(p < 0.05) in the early and late stages of BC from healthy subjects. Among them, the levels of 
hydroxybutyrate, lysine, glutamate, glucose, N-acetyl glycoprotein, Lactate were highly 
distinguished in BC stages and showed a good biomarker potential using receiver-operating 
curves based diagnostic models. Furthermore, the significant modulation and good diagnostic 
performances of glutamate, N-acetyl glycoprotein and Lactate in LBC as compared to EBC 
give their significance in the BC progression. In general, their observations demonstrate that 
these panels of metabolites may act as vital component of the metabolism of early to late 
stage BC progression. Their results also open new avenue towards early and late stage BC 
diagnosis and intervention implying metabolomics approaches. 
Suman S, Sharma RK, Kumar V, Sinha N, Shukla Y. Journal of Pharmaceutical and 
Biomedical  Analysis. 2018, 160:38-45.  
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Nanomaterial Toxicology 
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; 
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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. 
 
Graphene oxide-chloroquine nanoconjugate induce necroptotic death in A549 cancer 
cells through autophagy modulation 
Chloroquine (Chl) has shown its potential in cancer therapy and graphene oxide (GO) 
exhibited excellent tumor-targeting ability, biocompatibility and low toxicity. Authors have 
endeavored to conjugate Chl to GO sheets and investigated the nonproliferation action on 
A549 cell lines along with cell signaling pathways. Cellular toxicity, autophagic flux 
modulation and cell death mechanism induced by GO-Chl have been investigated on A549 
cell lines. GO-Chl induces accumulation of autophagosomes (monodansylcadaverine 
staining, green fluorescence protein-tagged LC3 plasmid and transmission electron 
microscopy observations) in A549 cells through the blockade of autophagic flux that serves 
as scaffold for necrosome assembling and activates necroptotic cell death. GO-Chl 
nanoconjugate could be used as an effective cancer therapeutic agent, by targeting the 
autophagy necroptosis axis.  
Arya BD, Mittal S, Joshi P, Pandey AK, Ramirez-Vick JE, Singh SP. Nanomedicine 
(Lond). 2018, 13:2261-2282. 
 
Candle soot derived carbon nanoparticles: Assessment of physico-chemical properties, 
cytotoxicity and genotoxicity 
In this study, an evaluation of physico-chemical properties, cytotoxicity and genotoxicity of 
candle soot derived carbon nanoparticles (CNPs) was carried out. Several physico-chemical 
characterizations including scanning electron microscopy, transmission electron microscope, 
Brunauer-Emmet-Teller surface area and pore-size distribution, X-ray diffraction, Fourier 
transform infrared and Raman spectroscopy were implemented to characterize prepared 
CNPs. Propidium iodide uptake, reactive oxygen species assay and trypan blue exclusion and 
comet assay tests were executed to determine the toxicity of CNPs. It is found that the CNPs 
have insignificant cytotoxicity and genotoxicity and could be used in diverse biological and 
environmental applications as an alternative to expensive less toxic carbon materials. 
Singh S, Singh D, Singh SP, Pandey AK. Chemosphere. 2019, 214:130-135. 
 

Systems Toxicology and Health Risk Assessment 
Humans are exposed to many chemicals through the environment and in the form of drugs. In 
order to understand the risk to human health of drug and chemical exposure, it is necessary to 
understand how these xenobiotics may affect normal cellular processes and lead to 
toxicological consequences. The advent of high throughput genomic screens has led to the 
possibility of much greater breadth of understanding of the effect of xenobiotics in biological 
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systems. Furthermore, there has been interest in the possibility of using the output of these 
genomic assays as a signature of xenobiotic exposure, and thus as a test procedure for the 
recognition of toxicological hazard. The group aims to apply a system biology approach to 
describe and predict the effects of chemicals and other environmental stressors at different 
levels of biological organization and identify key events leading to adverse health outcomes. 
The group also aims to study the perturbation of biological systems by chemicals and 
stressors, monitoring changes in molecular expression and conventional toxicological 
parameters, iteratively integrating data to achieve a mechanistic understanding of the specific 
toxicity and eventually develop and validate biomarkers for predicting these toxicological 
responses. The development of an integrated framework through the identification of 
toxicological pathways and data analysis tools is an integral part of the overall attempt to 
understand the adverse effects of chemicals and other stressors on human health and the 
environment. Particular focus has been on the development, assessment and application of 
methods to assess the adverse effects of environmental chemicals. Further, the endeavour has 
been on the evaluation of Integrated Testing Strategies to describe all the toxicological 
interactions that occur within a living system under stress and use the knowledge of 
toxicogenomic responses in one species to predict the mode of action of similar agents in 
other species. The issues addressed by the group are : (i) study the perturbation of biological 
systems by chemicals and stressors; (ii) monitoring changes in molecular expression and 
conventional toxicological parameters and integrating data to achieve a mechanistic 
understanding of the specific toxicity and (iii) develop and validate biomarkers for predicting 
the toxicological responses. 
 
Postnatal exposure to poly (I:C) impairs learning and memory through changes in 
synaptic plasticity gene expression in developing rat brain 
Viral infection during early stage of life influences brain development and results in several 
neurodevelopmental disorders such as schizophrenia, autism and behavioral abnormalities. 
However, the mechanism through which infection causes long-term behavioral defects is not 
well known. To elucidate this, they have used synthetic polyinosinic-polycytidylic acid [poly 
(I:C)] which acts as a dsRNA molecule and interacts with toll-like receptor-3 (TLR-3) of 
microglia cells to evoke the immune system, thus mimicking the viral infection. Rat pups of 
postnatal day (PND) 7 were infused with a single dose of poly  ( I:C )   ( 5 mg/kg BW)  and 
vehicle alone to controls. When these pups grew to 3, 6 and 12  weeks, their spatial and fear 
conditioning memory were impaired as assessed by Morris water maze and passive avoidance 
test, respectively. Authors checked the immune activation by staining of TNF-α in the 
hippocampus and observed that poly (I:C) exposure elevated the number of TNF-α positive 
cells immediately after 12 h of infusion in one week rat and it persisted up to postnatal age of 
3 and 12 weeks. Moreover, poly (I:C) significantly decreased the binding of  H-QNB to the 
cholinergic receptors in the frontal cortex and hippocampus of 3  and  6  weeks rats as 
compared to control but did not change significantly in  12  weeks rats. RT-PCR and 
immunoblotting results showed that poly (I:C) exposure upregulated the expression of 
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memory associated genes (BDNF, Arc, EGR1) at mRNA and protein level in frontal cortex 
and hippocampus of  3  weeks rats as compared to control. However, long-time persistence of 
poly (I:C) effects significantly decreased the expression of these genes in both brain regions 
of 12 weeks rats. Taken together, it is evident that early life exposure to poly  (I:C)  has a 
long-term effect and impairs learning and memory, probably through TNF-α mediated 
neuroinflammation and alteration in the expression of memory associated genes in frontal 
cortex and hippocampus of rats. 
Baghel MS, Singh B, Dhuriya YK, Shukla RK, Patro N, Khanna VK, Patro IK, Thakur MK. 
Neurobiology of Learning and  Memory. 2018;155:379-389. 
 
Developmental neurotoxicity of arsenic: Involvement of oxidative stress and 
mitochondrial functions 
Over the last decade, there has been an increased concern about the health risks from 
exposure to arsenic at low doses, because of their neurotoxic effects on the developing brain. 
The exact mechanism  underlying arsenic-induced neurotoxicity during sensitive periods of 
brain development remains unclear, although enhanced oxidative stresses, leading to 
mitochondrial dysfunctions might be involved. Here, they highlight the generation of reactive 
oxygen species (ROS) and oxidative stress which leads to mitochondrial dysfunctions and 
apoptosis in arsenic-induced developmental neurotoxicity. Here, the administration of sodium 
arsenite at doses of 2 or 4 mg/kg body weight in female rats from gestational to lactational 
(GD6-PD21) resulted to increased ROS, led to oxidative stress, and increased the apoptosis in 
the frontal cortex, hippocampus, and corpus striatum of developing rats on PD22, compared 
to controls. Enhanced levels of ROS were associated with decreased mitochondrial 
membrane potential and the activity of mitochondrial complexes, and hampered antioxidant 
levels. Further, neuronal apoptosis, as measured by changes in the expression of pro-
apoptotic (Bax, Caspase-3), anti-apoptotic (Bcl2), and stress marker proteins (p-p38, pJNK) 
in arsenic-exposed rats, was discussed. The severities of changes were found to more persist 
in the corpus striatum than in other brain regions of arsenic-exposed rats even after the 
withdrawal of exposure on PD45 as compared to controls. Therefore, their results indicate 
that perinatal arsenic exposure leads to abrupt changes in ROS, oxidative stress, and 
mitochondrial functions and that apoptotic factor in different brain regions of rats might 
contribute to this arsenic-induced developmental neurotoxicity. 
Chandravanshi LP, Gupta R, Shukla RK. Biological  Trace Element  Research. 018,186:185-
198.  

Arsenic-induced neurotoxicity by dysfunctioning cholinergic and dopaminergic system 
in brain of developing rats 
Chronic exposure to arsenic via drinking water throughout the globe is assumed to cause a 
developmental neurotoxicity. Here, authors investigated the effect of perinatal arsenic 
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exposure on the neurobehavioral and neurochemical changes in the corpus striatum, frontal 
cortex, and hippocampus that is critically involved in motor and cognition functions. In 
continuation of previous studies, this study demonstrates that perinatal exposures (GD6-
PD21) to arsenic (2 or 4 mg/kg body weight, p.o.) cause hypo-activity in arsenic-exposed rats 
on PD22. The hypo-activity was found to be linked with a decrease in the mRNA and protein 
expression of the DA-D2 receptor. Further, a protein expression of tyrosine hydroxylase 
(TH), levels of dopamine, and its metabolites were also significantly impaired in corpus 
striatum. The arsenic-exposed groups showed spatial learning and memory significantly 
below the average in a dose-dependent manner for the controls. Here, they evaluated the 
declined expression of CHRM2 receptor gene and protein expression of ChAT, PKCβ-1 in 
the frontal cortex and hippocampus, which are critically involved in cognition functions 
including learning and memory. A trend of recovery was found in the cholinergic and 
dopaminergic system of the brain, but changes remained persisted even after the withdrawal 
of arsenic exposure on PD45. Taken together, their results indicate that perinatal arsenic 
exposure appears to be critical and vulnerable as the development of cholinergic and 
dopaminergic system continues during this period. 
Chandravanshi LP, Gupta R, Shukla RK. Biological  Trace Element  Research. 2018. doi: 
10.1007/s12011-018-1452-5. 
 
Necroptosis: A regulated inflammatory mode of cell death. 
Programmed cell death has a vital role in embryonic development and tissue homeostasis. 
Necroptosis is an alternative mode of regulated cell death mimicking features of apoptosis 
and necrosis. Necroptosis requires protein RIPK3 (previously well recognized as regulator of 
inflammation, cell survival, and disease) and its substrate MLKL, the crucial players of this 
pathway. Necroptosis is induced by toll-like receptor, death receptor, interferon, and some 
other mediators. Shreds of evidence based on a mouse model reveals that deregulation of 
necroptosis has been found to be associated with pathological conditions like cancer, 
neurodegenerative diseases, and inflammatory diseases. In this timeline article, they are 
discussing the molecular mechanisms of necroptosis and its relevance to diseases. 
Dhuriya YK, Sharma D. Journal of Neuroinflammation. 2018, 15:199.  
 
Hydroxyl group difference between anthraquinone derivatives regulate different cell 
death pathways via nucleo-cytoplasmic shuttling of p53 
Despite a number of measures having been taken for cancer management, it is still the second 
leading cause of death worldwide. p53 is the protein principally being targeted for cancer 
treatment. Targeting p53 localization may be an effective strategy in chemotherapy as it 
controls major cell death pathways based on its cellular localization. Anthraquinones are 
bioactive compounds widely being considered as potential anticancer agents but their 
mechanism of action is yet to be explored. It has been shown that the number and position of 
hydroxyl groups within the different anthraquinones like Emodin and Chrysophanol reflects 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Dhuriya%20YK%5BAuthor%5D&cauthor=true&cauthor_uid=29980212�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sharma%20D%5BAuthor%5D&cauthor=true&cauthor_uid=29980212�
https://www.ncbi.nlm.nih.gov/pubmed�
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the number of intermolecular hydrogen bond which affects its activity. Emodin contains an 
additional OH group at C-3, in comparison to Chrysophanol and may differentially regulate 
different cell death pathways in cancer cell. The present study was aimed to investigate the 
effect of two anthraquinones Emodin and Chrysophanol on induction of different cell death 
pathways in human lung cancer cells (A549 cell line) and whether single OH group 
difference between these compounds, differentially regulate cell death pathways. Authors 
observed that both compounds depicted a dose-dependent cytotoxic response in A549 cells 
which was in concurrence with the markers associated with oxidative stress such as an 
increase in ROS generation, decrease in MMP and DNA damage. Authors also observed that 
both compounds up-regulated the p53 expression where Emodin causes nuclear p53 
localization, leads to down-regulation in mTOR expression and induces autophagy while 
Chrysophanol inhibits p53 translocation into nucleus, up-regulates mTOR expression and 
inhibits autophagy. From this study, it may be concluded that the structural difference of 
single hydroxyl group may switch the mechanism from one pathway to another which could 
be useful in the future to improve anticancer treatment and help in development of new 
selective therapies. 
Kamil M, Haque E, Mir SS, Irfan S, Hasan A, Sheikh S, Alam S, Ansari KM, Nazir A. 
Anticancer Agents in Medical Chemistry. 2018. doi: 10.2174/1871520618666181029133041. 

Rosiglitazone up-regulates glial fibrillary acidic protein via HB-EGF secreted from 
astrocytes and neurons through PPARγ pathway and reduces apoptosis in high-fat diet-
fed mice 
The anti-diabetic drug and peroxisome proliferator-activated receptor-gamma (PPARγ) 
agonist, rosiglitazone, alters astrocyte activation; however, its mechanism remains less-
known. Authors hypothesized participation of epidermal growth factor receptor (EGFR), 
known to control astrocyte reactivity. Authors first detected that rosiglitazone promoted glial 
fibrillary acidic protein (GFAP) expression in primary astrocytes as well as the mouse 
cerebral cortex, associated with increased EGFR activation. Screening for EGFR ligands 
revealed a rosiglitazone-mediated increase of heparin-binding epidermal growth factor (HB-
EGF) in astrocytes, resulting in HB-EGF release into culture medium and mouse 
cerebrospinal fluid too. Treatment with HB-EGF-siRNA and EGFR inhibitors showed that 
the rosiglitazone-induced HB-EGF and p-EFGR were interdependent, which participated in 
GFAP increase. Interestingly, they observed that rosiglitazone could induce cellular and 
secreted-HB-EGF in neurons also, contributing toward the activated EGFR-induced GFAP in 
astrocytes. Probing whether these effects of rosiglitazone were PPARγ-linked, revealed 
potential PPARγ-responsive elements within HB-EGF gene. Moreover, gel-shift, site-
directed mutagenesis, chromatin-immunoprecipitation and luciferase-reporter assays 
demonstrated a PPARγ-dependent HB-EGF transactivation. Subsequently, they examined 
effects of rosiglitazone in a high-fat diet-fed diabetes mouse model, and supporting 
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observations in the normal cortical cells, identified a rosiglitazone-induced GFAP, astrocyte 
and neuronal HB-EGF and secreted-HB-EGF in the cerebral cortex of diabetic mice. 
Moreover, assessing relevance of increased HB-EGF and GFAP revealed an anti-apoptotic 
role of rosiglitazone in the cerebral cortex, supported by a GFAP-siRNA as well as HB-EGF-
siRNA-mediated increase in cleaved-caspase 3 and 9 levels in the rosiglitazone-treated 
astrocyte-neuron coculture. Overall, this study indicates that rosiglitazone may protect the 
brain, via a PPARγ-dependent HB-EGF/EGFR signaling and increased GFAP. 
Kushwaha R, Mishra J, Gupta AP, Gupta K, Vishwakarma J, Chattopadhyay N, Gayen JR, 
Kamthan M, Bandyopadhyay S. Journal of  Neurochemistry. 2018,  doi: 10.1111/jnc.14610. 

 
Association between PAHs biomarkers and kidney injury biomarkers among kitchen 
workers with microalbuminuria: A cross-sectional pilot study 
To study the association between kidney injury biomarkers and urinary OH-PAH metabolites 
in kitchen workers, with microalbuminuria, a cross-sectional pilot study was conducted 
among 120 male kitchen workers in a mega kitchen located at Coimbatore, India. Personal 
and sub-clinical details of study subjects were collected using a questionnaire. Albumin, 
creatinine, and albumin-creatinine ratio (ACR) were measured using urine dipstick test for 
the determination of microalbuminuria. Urinary hydroxylated PAHs metabolites (1-NAP, 9-
HF, 3-HF, 2-HF, 9-PHN, and 1-OHP) were measured using GC-MS/MS and urinary kidney 
biomarkers (uNGAL, uCyst-C, uKIM-1, uOPN, and uTIMP-1) were measured using 
Multiplex Reader. Concentrations of urinary PAHs metabolites (1-NAP, 3-HF, 2-HF, 9-PHN, 
and 1-OHP) and kidney biomarkers (uKIM-1, uTIMP-1, uCyst-C and uNGAL) were 
significantly higher among kitchen workers with MAU compared to non-kitchen workers 
with MAU. Urinary kidney biomarkers viz., uKIM-1, uTIMP-1, uCyst-C, uNGAL, and 
uOPN showed higher median concentration among the kitchen workers with MAU compared 
to kitchen workers without MAU. Significant positive correlation was observed for 9-HF 
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with uKIM-1 and uTIMP-1 and 1-OHP with uKIM-1. ACR was also well correlated with 
urinary kidney biomarkers. ROC analysis showed higher sensitivity and specificity for 
uKIM-1, uCyst-C, and uNGAL as biomarkers for early prediction of acute kidney injury 
among kitchen workers. The PAHs exposure among kitchen workers can lead to kidney 
injury. This was evident from the association of OH-PAHs and kidney injury biomarkers in 
kitchen workers with microalbuminuria. 
Singh A, Kamal R, Tiwari R, Gaur VK, Bihari V, Satyanarayana GNV, Patel DK, Azeez PA, 
Srivastava V, Ansari A, Kesavachandran CN. Clinica Chimica Acta. 2018, 487:349-356 
 
Anti-hyperlipidaemic effects of synthetic analogues of nordihydroguaiaretic acid in 
dyslipidaemic rats 
Previous studies have shown that Creosote bush-derived nordihydroguaiaretic acid (NDGA) 
exerts beneficial actions on the key components of metabolic syndrome including 
dyslipidaemia, insulin resistance and hypertension in several relevant rodent models. Here, 
they synthesized and screened a total of 6 anti-hyperlipidaemic analogues of NDGA and 
tested their efficacy against hepatic lipid metabolism in a high-fructose diet (HFrD) fed 
dyslipidaemic rat model. HFrD fed Sprague-Dawley rats treated with NDGA or one of the six 
analogues were used. Serum samples were analysed for blood metabolites, whereas liver 
samples were quantified for changes in various mRNA levels by real-time RT-PCR. Oral 
gavage of HFrD-fed rats for 4 days with NDGA analogues 1 and 2 (100 mg/kg/day) 
suppressed the hepatic triglyceride content, whereas the NDGA analogues 2, 3 and 4, like 
NDGA, decreased the plasma triglyceride levels by 70-75%. qRT-PCR measurements 
demonstrated that among NDGA analogues 1, 2, 4 and 5, analogue 4 was the most effective 
at inhibiting the mRNA levels of some key enzymes and transcription factors involved in 
lipogenesis. All four analogues almost equally inhibited the key genes involved in 
triglyceride synthesis and fatty acid elongation. Unlike NDGA, none of the analogues 
affected the genes of hepatic fatty acid oxidation or transport. Data suggest that NDGA 
analogues 1, 2, 4 and 5, particularly analogue 4, exert their anti-hyperlipidaemic actions by 
negatively targeting genes of key enzymes and transcription factors involved in lipogenesis, 
triglyceride synthesis and fatty acid elongation. These analogues have therapeutic potential. 

Singh M, Bittner S, Li Y, Bittner A, Han L, Cortez Y, Inayathullah M, Arif Z, Parthasarathi 
R, Rajadas J, Shen WJ, Nicolls MR, Kraemer FB, Azhar S. British Journal of Pharmacology. 
2018, doi: 10.1111/bph.14528. 

 
COX-2/EP2-EP4/β-catenin signaling regulates patulin-induced intestinal cell 
proliferation and inflammation 
Patulin (PAT), a mycotoxin, is a natural contaminant that is produced by certain species of 
Penicillium, Aspergillus and Byssochlamys. The major contamination of PAT is in apple and 
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apple based products. PAT is known to cause glutathione depletion, oxidative DNA damage 
and cell proliferation. Recently, in vitro studies have indicated that PAT can also increase the 
intestinal epithelial permeability, modulate tight junctions and decrease trans-epithelial 
electrical resistance. Nonetheless, no previous study has evaluated the mechanisms 
responsible for PAT-induced intestinal toxicity or its relevance to the in vivo situation. Here, 
Wistar rats were orally treated with 100 μg/kg body weight (b.wt.) of PAT, either alone or 
along with 100 mg/kg b. wt. of celecoxib for 3 days. Authors found that PAT exposure led to 
significantly higher levels of PGE2 in serum and intestinal tissue and high expression of 
COX-2 and Ki-67 compared to controls. Interestingly, their  results showed that celecoxib 
treatment could decrease the PAT-induced PGE2 and reduce the PAT-induced intestinal 
damage. To study the mechanistic aspect, normal rat intestinal epithelial cells (IEC-6) were 
treated with non-toxic concentrations (100 nM, 250 nM and 500 nM) of PAT for 6 h. It was 
observed that PAT exposure caused enhanced proliferation, higher expression of COX-2, and 
EP2 and EP4 receptors, along with increased PGE2 secretion. Additionally, PAT exposure 
caused enhanced Akt expression, which in turn inhibits GSK-3β and stabilizes β-catenin. 
Overall, this study suggests that the COX-2/EP2-EP4/β-catenin signaling cascades are 
involved in the regulation of PAT-induced intestinal cell proliferation and inflammation. 
Singh N, Bansal M, Pal S, Alam S, Jagdale P, Ayanur A, Ansari KM. Toxicology and 
Applied Pharmacology. 2018, 356:224-234. 
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Recent advancement in the early detection of melanoma using computerized tools: An 
image analysis perspective 
The paper reviews the advancement of tools and current technologies for the detection of 
melanoma. Authors discussed several computational strategies from pre- to post-processing 
image operations, descriptors, and popular classifiers to diagnose a suspected skin lesion 
based on its virtual similarity to the malignant lesion with known histopathology. Authors 
reviewed the current state of smart phone-based apps as diagnostic tools for screening. A 
literature survey was conducted using a combination of keywords in the bibliographic 
databases: PubMed, AJCC, PH2, EDRA, and ISIC melanoma project. A number of 
melanoma detection apps were downloaded for two major mobile operating systems, iOS and 
Android; their important uses, key challenges, and various expert opinions were evaluated 
and also discussed. Authors have provided an overview of research on the computer-aided 
diagnosis methods to estimate melanoma risk and early screening. Dermoscopic images are 
the most viable option for the advent of new image processing technologies based on which 
many of the skin cancer detection apps are being developed recently. Authors have 
categorized and explored their potential uses, evaluation criteria, limitations, and other 
details. Such advancements are helpful in the sense they are raising awareness. Diagnostic 
accuracy is the major issue of smart phone-based apps and it cannot replace an adequate 
clinical experience and biopsy procedures. 
Singh N, Gupta SK. Skin Research and Technology. 2018,  doi: 10.1111/srt.12622. 
 

Purification and characterization of two isoforms of exoinulinase from Penicillium 
oxalicum BGPUP-4 for the preparation of high fructose syrup from inulin 
Two exoinulinases, Exo-I and Exo-II from the culture broth of Penicillium oxalicum BGPUP-
4 was purified using three-step purification method i.e., isopropanol precipitation, Q-
Sepharose and Sephadex G-100 column chromatography. The molecular weight of Exo-I and 
Exo-II was determined to be 64.85 kDa and 32.54 kDa, respectively using MALDI -TOF. 
Exo-I and Exo-II showed high specificity for inulin and their respective Vmax/Km ratio was 
3.74 and 7.20. Besides, both the inulinases also displayed specificity for lactose, sucrose and 
raffinose. Exo-I and Exo-II were stable at a pH range of 4.0-8.0 with pH optima 5.0. Optimal 
temperature for both the inulinases was 55 °C, and both the isoforms retained approximately 
50% of their activity up to 70 °C. Ag +, Hg+, Ba+, Cu+ and Ca+ ions shown stimulatory effect 
on inulinases activity, while Fe+, Mn+, Co+ and EDTA completely inhibited enzyme activity. 
Purified enzyme was successfully used for the preparation of high fructose syrup from inulin. 
Singh RS, Chauhan K, Pandey A, Larroche C, Kennedy JF. Internationa Journal of Biological 
Macromolecules. 2018, 118(Pt B):1974-1983. 
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Axin-2 knockdown promote mitochondrial biogenesis and dopaminergic neurogenesis 
by regulating Wnt/β-catenin signaling in rat model of Parkinson's disease 
Wnts and the components of Wnt/β-catenin signaling are widely expressed in midbrain and 
required to control the fate specification of dopaminergic (DAergic) neurons, a neuronal 
population that specifically degenerate in Parkinson's disease (PD). Accumulating evidence 
suggest that mitochondrial dysfunction plays a key role in pathogenesis of PD. Axin-2, a 
negative regulator of Wnt/β-catenin signaling affects mitochondrial biogenesis and 
death/birth of new DAergic neurons is not fully explored. Authors investigated the functional 
role of Axin-2/Wnt/β-catenin signaling in mitochondrial biogenesis and DAergic 
neurogenesis in 6-hydroxydopamine (6-OHDA) induced rat model of PD-like phenotypes. 
Authors demonstrate that single unilateral injection of 6-OHDA into the medial forebrain 
bundle (MFB) potentially dysregulates Wnt/β-catenin signaling in substantia nigra pars 
compacta (SNpc). Authors used shRNA lentiviruses to genetically knockdown Axin-2 to up-
regulate Wnt/β-catenin signaling in SNpc in parkinsonian rats. Genetic knockdown of Axin-2 
up-regulates Wnt/β-catenin signaling by destabilizing the β-catenin degradation complex in 
SNpc in parkinsonian rats. Axin-2 shRNA mediated activation of Wnt/β-catenin signaling 
improved behavioural functions and protected the nigral DAergic neurons by increasing 
mitochondrial functionality in parkinsonian rats. Axin-2 shRNA treatment reduced apoptotic 
signaling, autophagy and ROS generation and improved mitochondrial membrane potential 
which promotes mitochondrial biogenesis in SNpc in parkinsonian rats. Interestingly, Axin-2 
shRNA-mediated up-regulation of Wnt/β-catenin signaling enhanced net DAergic 
neurogenesis by regulating proneural genes (Nurr-1, Pitx-3, Ngn-2, and NeuroD1) and 
mitochondrial biogenesis in SNpc in parkinsonian rats. Therefore, their data suggest that 
pharmacological/genetic manipulation of Wnt signaling that enhances the endogenous 
regenerative capacity of DAergic neurons may have implication for regenerative approaches 
in PD. 
Singh S, Mishra A, Mohanbhai SJ, Tiwari V, Chaturvedi RK, Khurana S, Shukla S. Free 
Radical Biology and Medicine. 2018, 129:73-87. 
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Co-delivery of 5-fluorouracil and curcumin nanohybrid formulations for improved 
chemotherapy against oral squamous cell carcinoma 
The chemotherapeutics agent, 5-fluorouracil (5-FU), and curcumin (Cur), a natural 
antioxidant, has a wide pharmacological window to treat oral carcinoma; however, both drugs 
have limited bioavailability. This research study designs to develop a nanoemulsions (NEs) 
formulation by combining 5-FU and Cur to improve anticancer activity against oral cavity 
squamous cell carcinoma (OSCC) cells from the diversified origin for in vitro analysis, 
SCC090 (human tongue) and SCC152 (human hypo-pharynx). NEs formulated through 
homogenization, applying high-energy ultrasonication technique. The prepared 5-FUNE/Cur-
NE/5-FU-Cur-NE were characterized and optimized by different in vitro assays to evaluate 
release system and treatment of OSCC cells to monitor cellular acceptability, such as in vitro 
anticancer activity by MTT assay, cell uptake studies and protein expression associated 
apoptotic study. 5-FUNE/Cur-NE/5-FU-Cur-NE successfully formulated and show mean-
value of the particle size (150-200 nm), surface charge (- 25.70 to - 37.91 mV), and PDI 
(0.194). in vitro release of 5-FUNE/Cur-NE/5-FU-Cur-NEs was monitored over a course of 
04 days, where acidic pH shows higher release as compared to alkaline pH, along with 
acceptable stability data. Cytotoxicity study has shown higher-dose-dependent anticancer 
effect with a reduced IC50 value of NEs as compared to BLNE. Cellular uptake study of 5-
FUNE/Cur-NE/5-FU-Cur-NEs upgraded many folds, comparatively BLNE and show 
potential cell arrest. Additionally, the cell protein (Blc2, Bax, P53, and P21) expression was 
revised and raised cell apoptosis. The combinational loaded, 5-FU and Cur in 
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nanoformulation system have proven their potency to deliver improved anticancer activity, 
against oral cancer. 
Srivastava S, Mohammad S, Pant AB, Mishra PR, Pandey G, Gupta S, Farooqui S. Journal of 
Maxillofacial and Oral Surgery. 2018, 17:597-610.  

 

Stem cells as potential targets of polyphenols in multiple sclerosis and Alzheimer's 
disease 
Alzheimer's disease (AD) and multiple sclerosis are major neurodegenerative diseases, which 
are characterized by the accumulation of abnormal pathogenic proteins due to oxidative 
stress, mitochondrial dysfunction, impaired autophagy, and pathogens, leading to 
neurodegeneration and behavioral deficits. Herein, they reviewed the utility of plant 
polyphenols in regulating proliferation and differentiation of stem cells for inducing brain 
self-repair in AD and multiple sclerosis. Firstly, they discussed the genetic, physiological, 
and environmental factors involved in the pathophysiology of both the disorders. Next, they 
reviewed various stem cell therapies available and how they have proved useful in animal 
models of AD and multiple sclerosis. Lastly, they discussed how polyphenols utilize the 
potential of stem cells, either complementing their therapeutic effects or stimulating 
endogenous and exogenous neurogenesis, against these diseases. Authors suggest that 
polyphenols could be a potential candidate for stem cell therapy against neurodegenerative 
disorders. 
Tandon A, Singh SJ, Chaturvedi RK. BioMed Research International. 2018, 2018:1483791. 
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