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सीएसआईआर-आईआईट�आर �वष�व�ान शोध प�त्ा 
39 (2) 2019 

सीएसआईआर-आईआईट�आर �वष�व�ान अनसुधंान म� अग्ी ी  ै ा मानव ववाववा ै ा पााावर् 
्� समवााां क्   नवार् ीकै ु ा् नशील ी  । सवं ान अपनक ललाय ्ो  ननन्ल�लै उद क्ेाय क्  
सा  परूा ्रनक ्ा धाका रलैा ी  - 

• उदाोो, ्ृ�ष एव ं  ् न् जीवन म� उपाोो म� लाए जानक वालक रसाानय ्ा सरु�ा मलूाां्न 
्रना। 

• �वषाल ुरसाानो/ ्षू्य ्� � ाा �वाध ्ो  नधाानरै ्रना। 
•  ्षू्य सक ववाववा एव ंपााावर् ्� सरु�ा ीकै ुउपेारा्म्/ नवार् उपााय ्ा सझुाव 

क्ना। 
• रसाान उदाोोय, लानय, ्ृ�ष �कतय एव ंपााावर् म� जो�लम क्  ्ार् ीोनक वालक लाावसा ा् 

ववाववा लैरय ्� पीेान ्रना। 
• औदाोाो् एव ंपााावनर् रसाानय क्  ्ार् उ्पतन �व्ारय ीकै ुसीज/शीघ न ् ा न् जाजे  

्रना। 
• �वषाकै रसाानय ्� सूे ना ्ा सगंी्, भडंार् एव ं सार ्रना। 
• औदाोाो् एव ंपााावर् ससंधंी समवााांं सक  नपटनक ीकै ुमानव ससंाधन �व््सै ्रना। 
• रसाानय, ाोजा ै ा उ्पा्य ्� सरु�ा /�वषालुै ा क्  सं् भा म�  ेनय और ाेंै ाां ीकै ुेेाा 

्रनक क्  ्लए जनैा और उदा्माय ्ो मंे  उपलबध ्राना। 
 

सवं ान पाजे ्श्ो सक भी अाध् समा सक �वष�व�ान क्  �कत  नरंैर ्ााारै ी  एव ंएसनक मानव 
ववाववा क्  सधुार ीकै ुलावसा ा्, औदाोाो् एव ंपााावर् �वष�व�ान म� अैलुनीा ाोो्ान न्ाा 
ी । वैामान �वषा�व�ान अनसुधंान प�त्ा सवं ान क्  ेुनक ीुवक व �ा न्  ्ाशनय ्ा स�ं�पै 
अवलो्न ी ।  

व�ैा�न् उपलिबधधाा  
पधारवरर �वष�व�ान 
जीनोबाधो�ट् मी�डएटेड डाइबेटोजेने�सस : डाइकलोरोवास धा एटाजीन ्ा  एक्पोपर �व्ासातम् 
ड्सोसोला  म�  मधुमेह   टाइप 1  एवा  टाइप 2 ्ा ्ारर बनता है �वेव भर म�   ल� मधुमकी ्� 
सढ़ैी घटनाां ीकै ुो र-पारंपनर् जो�लम ्ार्य ्ो उ�र्ााी सैााा जाैा ी , िजसम� पााावर्ीा 
रसाानय ्ा सपं ा् (एकसपोोर) भी सिनम्लै ी ।  ादा�प, ए् जीव क्  �व्ास क्  ्ौरान  मधुमकी 
उ्प�� ीकै ु जीनोसााोनट् सपं ा् (एकसपोोर) क्  ाोो्ान ्ो पू् ाै ाा उ�र्ााी नी�ं   ीरााा ोाा 
ी । �व्ासशील अवव ा रासाा न् � ै ीकै ुअाध् गी्शील ीोैी ी , परंै ुमधुमकी क्   ारंभ ीकै ु
एस क्  पनर्ाम पर �ान अपू् ा ी । एस सं् भा म�, ड्सो� ला  मकलानोोकवटर ्ा उपाोो ्र क्  एंस ु् लन / 
एंस ु् लन वदृाध ्ार्-ज सक ्सगन्लों (आईआईएस) क्  सा -सा  गलू् ोज ीोमोवटक्सस ्ो ए् म्डल 
क्  रप म� सरं��ै ्र क् , लकल्य नक एकवपोपड जीवय म�  मधुमकी ीकै ु डाएकलोरोवास (डीडीवीपी, ए्  

ऑो� ्व ोरस  ्�टनाश्) ाा  एटाजीन  (शा्नाशी ) ्� �व्ासा्म् एकवपोोर �मैा ्ा 
मलूाां्न �्ाा।  मिकलाय क्   �व्ास  ्ौरान डीडीवीपी क्  सपं ा् (एकवपोपड) पर एंसु् लन ्� ्मी 

https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/31319158�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/31319158�
http://shabdkosh.com/dictionary/english-hindi/%E0%A4%A1%E0%A5%8D%E0%A4%B0%E0%A5%89%E0%A4%B8%E0%A5%8B%E0%A4%AB%E0%A4%BF%E0%A4%B2%E0%A4%BE%20%E0%A4%AE%E0%A5%87%E0%A4%B2%E0%A4%BE%E0%A4%A8%E0%A5%8B%E0%A4%97%E0%A5%87%E0%A4%B8%E0%A5%8D%E0%A4%9F%E0%A4%B0/%E0%A4%A1%E0%A5%8D%E0%A4%B0%E0%A5%89%E0%A4%B8%E0%A5%8B%E0%A4%AB%E0%A4%BF%E0%A4%B2%E0%A4%BE%20%E0%A4%AE%E0%A5%87%E0%A4%B2%E0%A4%BE%E0%A4%A8%E0%A5%8B%E0%A4%97%E0%A5%87%E0%A4%B8%E0%A5%8D%E0%A4%9F%E0%A4%B0-meaning-in-hindi�
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ाा  मधुमकी टाएप 1 (ट�1डी) ्ा  ्शान �्ाा जस�् एटाजीन क्  सपं ा्  गवै नक एंसु् लन   ैरोध ाा  
मधुमकी टाएप 2 (ट�2डी) ्ा  ्शान �्ाा, जो ्शााैा ी  �् जीवधार� �व्ास क्  ्ौरान 
जीनोसााोनट् सपं ा् (एकसपोजर) पनर्ाम ववरप मधुमकी ीो स्ैा ी   और जो �् �व्भतन ैतंय  सक  
्�टनाश् मी�डएटकड  मधमुकी ्ा ्ार् सनैा ी  । लकल् ्शााैक ीह �् ऑकसीडकनटव वटकस-मी�डएटकड 
सी-जून एन-ट्मानल ्ाएनकज (जकएन क् ) ्सगन्लों स� ा् �व्ास क्  ्ौरान एटाजीन  
सपं ा् (एकवपोपड)गवै  मिकलाय म�  एंसु् लन   ैरोध व ा�पै ्रैा ी , जस�् डीडीवीपी ्म�डएटकड 
मधुमकी टाएप 1 (ट�1डी) स� ा् ्वपास-मक�डएटकड ्ो्श्ा मृ् ा ु पा वक ्लपै ी । एटाजीन  
(20μg/्मल�) सपं ा्  ग्सै(एकवपोपड) मिकलाय म� सपुरऑकसाएड �डसनाटूकज2 (एसाडी2) क्  
अाध्- ्टन क्  माधाम सक ऑकसीडकनटव वटकस  ्ा लघु् र्, एससक ऑकसीडकनटव वटकस क्  वैर म� 
उललकलनीा ्मी और जकएन क्  क्   फ़्वफ़ोनरल�्र् म� ्मी ्ा पैा ेला। एस क्  अ ैनरकै, एटाजीन  
(20μg/्मल�) सपं ा्  ग्सै(एकवपोपड) मिकलाय म� सपुरऑकसाएड  �डसनाटूकज2 (एसाडी2) ्ा  
अाध्  ्टन गलू् ोज और ए क् ट� फ़्वफ़ोनरल�्र् वैर  नातं् सक ैलुनीा  क, ाी एंस ु् लन 
सवंक् नशीलैा म� पनुःव ापन ्ा सं् क ै क्ैा ी  ।  अैः, �व्ास क्  ्ौरान जीनोसााोनटकस ्ा 
सपं ा् (एकवपोोर)  टाएप1 ाा टाएप2 मधुमकी क्  �व्ास ीकै ु ए् सामाता जो�लम ्ार् ी । एस 
्ार्  वैामान अधाान नसक मधुमकीजन ्�टनाश्य क्  उपाोो क्  �वरदध सै ा्   ्रैा ी  । एस क्  
सा  ी�, ऑकसीडकनटव वटकस ाा एंट�-ऑकसीड�ट परू्ैा ्ा लघु् र् जीनोसााोनटकस मी�डएटकड  टाएप 
2 मधुमकी ीकै ु ए् सभंाला रोोोपेार ीो  स्ैा ी  । 

 एे.पी. ोपुैा , आर.आर. झा ,  एे. अीम्,  डी. क् . पटकल , र�व राम क् . फ� रक�ड्ल सााोल्जी एंड 
मक�ड्सन, 2019, 141: 461- 474.      

 
 

डााकलोरोव्स ाा एटाजीन सक  संप ा्  गवै  मिकलाय म� टाएप -1 ाा टाएप -2 मधुमकी क्   ारंभ ्ो ्शाानक वाला 
ाोजनासदध आरकल और जीनोसााोनट् ्म�डएटकड डाासकटोजकनक्सस ्� ्ााा ्ाल� । 
 

http://shabdkosh.com/dictionary/hindi-english/%E0%A4%AB%E0%A4%BC%E0%A5%89%E0%A4%B8%E0%A5%8D%E0%A4%AB%E0%A4%BC%E0%A5%8B%E0%A4%B0%E0%A4%BF%E0%A4%B2%E0%A5%80%E0%A4%95%E0%A4%B0%E0%A4%A3/%E0%A4%AB%E0%A4%BC%E0%A5%89%E0%A4%B8%E0%A5%8D%E0%A4%AB%E0%A4%BC%E0%A5%8B%E0%A4%B0%E0%A4%BF%E0%A4%B2%E0%A5%80%E0%A4%95%E0%A4%B0%E0%A4%A3-meaning-in-english�
http://shabdkosh.com/dictionary/hindi-english/%E0%A4%AB%E0%A4%BC%E0%A5%89%E0%A4%B8%E0%A5%8D%E0%A4%AB%E0%A4%BC%E0%A5%8B%E0%A4%B0%E0%A4%BF%E0%A4%B2%E0%A5%80%E0%A4%95%E0%A4%B0%E0%A4%A3/%E0%A4%AB%E0%A4%BC%E0%A5%89%E0%A4%B8%E0%A5%8D%E0%A4%AB%E0%A4%BC%E0%A5%8B%E0%A4%B0%E0%A4%BF%E0%A4%B2%E0%A5%80%E0%A4%95%E0%A4%B0%E0%A4%A3-meaning-in-english�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DGupta%2520HP%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31319158�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DJha%2520RR%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31319158�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DJha%2520RR%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31319158�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DAhmad%2520H%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31319158�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DPatel%2520DK%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31319158�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DRavi%2520Ram%2520K%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31319158�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed�
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्व्नाशी डाइोेनो्ोनापाल ्ा म्डल जीव टेटाहधमेना पाधर�ोोर�मस  ्े शार��र् प�तसतधा रर 

आात�र् सारचना पर प्ाव  

्�टनाश्य क्   नरंैर और लााप् उपाोो, �वशकष रप सक ्ृ�ष क्  �कत म� सीुै माता म� उपाोो ीोनक 

सक सभी पानरिव  ै् ैतं (पानी, ्मटट� और वाैावर्)  ्�ूषै ीो रीक ी । ्�टनाश्य क्  सीे, 

्व्नाशी  क्  पााावर् पर पड़ रीक  भावय ्ा अधाान अभी भी सीुै ्म ीुआ ी । 

डाए क नो्ोनाोाल, ्�टनाश्य क्  टाईोोल समीू सक ससंांधै ी , एस्� उचे  ोटो  ् ्म्ल िव रैा 

और ्म सााोडीगकडक�स्लट� �मैा, जल  न्ााय म� एन्� माता  नरंैर सनााक रलैी ी । वैामान 

अधाान म� डाए क नो्ोनाोाल ्व्नाशी ्ा म्डल जीव टकटाीामकना पाार� ोर्मस ्� शार�नर् 

  ै� ाा और ्ो्श्�ा �वषाकैैा क्   भावय ्ा अधाान, वदृाध, साीर� सरंेना, लावीानर् 

ो ै�वाधाय और  जनन सनसतधी � ााा ं क्  सं् भा म� �्ाा ोाा ीह। रपा्म् अधाान म�, 

टकटाीामकना क्  आ्ार और पनरमा् म� पनरवैान ्मला ी । ीमारक पनर्ाम नक टकटाीामकना 

पाार� ोर्मस ्� जनसखंाा वदृाध पर ए् न्ारा्म्  भाव न्लााा  ी  और  एस्� IC50 सादंैा 

6.8 µg/ml पााी ोाी। सादंैा और समा क्  पनरपकला म�,  जनन ्र म� ्मी और  जनन सखंाा म� 

वदृाध पााी ोाी। डाए क नो्ोनाोाल, टकटाीामकना क्   क ोोसाएनट् ो ै�वाध म� ्मी ्ा मी्वपू् ा 

्ार् सना और टासंमीशन एलककट्न माए ोव्ोपी �वेलकष् क्  दवारा भी आंै नर् -सरंेना्म् 

पनरवैान  क्लक ोए। पनर्ाम सैाैक ीह �् ्व्नाशी ्� �वषाकैैा ्� �मैा ्ा ैकजी सक और 

वपपट अधाान ्रनक क्  ्लए, टकटाीामकना ्  ाोो ए् परू्  ्ाल� क्  रप म� �्ाा जा स्ैा 

ी । 

आर. मौाा, क् . ्सुक  , डी. ्सीं,  ए. क्  ज न, ए. क् . पांडक.  ई्ोटोिकस्ोलोजी एंड एतवाएरयम�टल सकेट�, 
 2019, 182 : 109375.      
 

 

https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DMaurya%2520R%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31299474�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DDubey%2520K%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31299474�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DDubey%2520K%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31299474�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DSingh%2520D%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31299474�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DJain%2520AK%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31299474�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DPandey%2520AK%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31299474�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed�
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टकटाीामकना ्ा, माए ोव्ोप क्  दवारा ्लाा ोाा ाेत । (A) और (D) ्णटोल, टकटाीामकना ्ो्श्ाए ं। (B) और (E) 7 

µg/ml डाए क नो्ोनाोाल दवारा अनावृै   टकटाीामकना ्ो्श्ाएं। (C) और (F) 10 µg/ml ्� सादंैा पर अनावृै  

टकटाीामकना ्ो्श्ाए ं। 

दो �व�्नन ्�टनाश्� से द�घर् ा�ल् सादद�षत  ममदा ्े तलुनातम् माइतोबाधोम �वमलेषर से 
माइतो�बधल ् धद�नट�प ्� ्ाधारतम् तमता पर मानवज�नत प्ाव ्ा पता चला  
सं् �ूषै पानरिव  ै्� ैतं म�  ्षू्य क्  ज वोपेार् म� माए ो�साल ्ना ूनट�ो मी्वपू् ा भू् म्ा 
 नभाैक ीह। शदुध ्लेर प ृक्र् एव ं  स कट�नराल 16एस आरआरएनए  आधानरै ्ना ूनट� 
अधाानय क्  अ ैनरकै, अस सलूमजीव �व�वधैा एव ं मृ् ा  क्  नमनूय ्� ्ाााा्म् �मैा ्ो 
समझनक क्  ्लए ा्मकस  ौदाोाो�्ाय ्ो उपाोो ्रनक पर धाान �् नदै �्ाा ोाा ी । �प ल� 
नरपोटा म� ्ो ्�टनाश्-्�ूषै साएटय पर ्ोनय ्लेरकसल  एव ं अन्लेरकसल  स कट�नराा  ्� 
�व�वधैा ्ा पैा ेला। एस अधाान म� श्टोन मकटािजनो्म् अन ुम् �वाध ्ा उपाोो ्र क्  
्ंटोल क्  रप म� ए् असं् �ूषै मृ् ा  क्  सं् भा  म� सं् �ूषै मृ् ा  म� �व्भतन वाोा् �ा एव ं
्ाााा्म् ्ना ूनट� ्ो क्ला ोाा।  ोटोस कट�नराा, एिकटनोस कट�नराा,  ्माकाटूस, स कटकरोएडकटस, 
एव ं  ए्सडोस कट�नराा नक माए ो�साल �व�वधैा ्ो उन्� संे ाी सीुैााै  98.61, 87.38, एव ं 
80.52 % ्� सीमा म� �वशकष रप सक  भा�वै �्ाा ी , नीं् वुैान ्�टनाश् ्ल्मटकड (एेआईएल), 
एं�डाा पकवट�साएइस ्ल्मटकड (आईपीएल) एव ं  ्ंटोल म�  मशः । ्ाााा्म् जीन �वेलकष् नक 
सबसटकट �व्शपट अपर पा वक एव ं ््मन लोवर पा वक �डगकडकनटव जीन ्ोनय ्� सड़ी सखंाा ्� 
उपिव  ै ्ा  ्शान �्ाा। वटाएर�न, एटाोीन, �सव क न्ल, डाएऑिकसन एव ं  नकफ़ ल�न क्  
�डगकडकशन  ्� �्ो�डों म� जीनय ्� अपक�ा्ृै ्म सखंाा पाई ोई। जस एेआईएल  मृ् ा  म� ैीन 
स कट�नराा र ननो्ल�पड  (20-100 μएम) एव ं  टाएटन X-100 (84-417 μएम) स � कट�ट क्  सा  
वाधाै  पाए ोए  क । एेसीएे, एंडोसल ान, एव ं  डीडीट�   मशः 76%, 70%, एव ं  58% ्� 
ाोरावट पाई ोई। ्ो अ्ााध् ्�ूषै मृ् ा  सक  ापै समग डकटा जकनोसााोनट्  ्षू् �र् ीकै ु
माए ो�साल ्ना ूनट�ो ्� लााप्   ैभा ्ो ्शााैक ीह, जो �् ज वोपेार् म� उन क्  सभंा�वै 
अन ुाोोय  ्ा उपाोो ्रनक म� सीााैा ्र स्ैा ी । 
आर क्  रकोर, वी क्  ोौर, ए सजाज, एस ट मसट, एन म�््म. साएंस ऑ  ् टोटल एनवाारनम�ट, 
2019, 681, 413-423. 
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�लगनो�ल�ट् सरेै�शधा �लिकवोे�शएनस दवारा �न नी म् त तारट �लिगनन ्ा जैव-रपाातरर एवा 
्ो�श्ा आ�वषता ्ा मदलधाा्न   
्ाोज सनानक ्�  � ााां क्  ्ौरान  ारट ्लिगनन ( क् एल) सनीै �व्भतन रासाा न् ाौाो्  
 न्लैक ीह । ्ाोज उदाोो क्  सनी: साव म� मौजू्  एन  रासाा न् ाौाो्य ्ा पााावर् पर 
लैरना्  भाव पड़ैा ी ।  ारट ्लिगनन ( क् एल)  जल�ा एव ंजल  न्ााय क्   ्षू् ीकै ुउ�र्ााी 
ी ;  अैः  ववव   एव ंाेरव ााी पााावर् सनाए रलनक ीकै ुएसक अवेा ्म �्ाा जाना ेानीए।  
एस वैामान अधाान म� ्लगनो्लनट् स कट�नराम स रक्शाा ्लिकव क ्शएतस क् एल ाोरावट क्  सा  
 ्शान �्ाा ोाा  ा दवारा  ारट ्लिगनन ( क् एल) ्ो  नननी्ृै �्ाा ोाा  ा  और ीमनक  
�व्भतन ्म  ्�ूषै अ वा  ीा नरनीै  ाौाो्य म�  क् एल क्  ज व-रपांैर् ्� पिुपट 
्�।  नननी्ृै �्ए ीुए  ारट ्लिगनन ( क् एल) ्ो 1000 ्मल�गाम / ल�टर सादंैा क्  सा  30 
�डगी सकिलसास यपमाान पर म� 72, 168 एव ं240 घटंय ीकै ु ाोोशाला ्� ्शाा ं क्  अंै ोाै  120 
आरपीएम पर नीलााा ोाा। लकल्य नक स रक्शाा ्लिकव क ्शएतस क्  सा   240 घटंक (10 न्न) क्  
उपेार म�  ारट ्लिगनन ( क् एल) ्ा अाध्ैम  नननी्र् 65% और 62% �वरंजी्र् 
पााा।  ारट ्लिगनन ( क् एल) क्  उपेार उपरांै एस्� आ्ानर्� (व  ्  नों एलककट्न माए ोव्ोपी 
और वट�नराो माए ोव्ोपी ्ा उपाोो ्र क् ) �वो ै्�ा आ्ार (ो ैशील  ्ाश  ्�्ान ्ा 
उपाोो ्र क् ) एव ं  ्ाााा्म् समीूय [एट�ताएुटकड टोटल नर लक् टकतस  ोनरअर एतफावटकेर 
वपककटोव्ोपी (एट�आर-एफ़ट�आईआर) ्ा उपाोो ्र क् ] म� वपपट पनरवैान क्लक ोए  क।  ो स 
 ोम टोगा �-मास वपककटोमकट� (जीसी-एमएस) दवारा क् एल क्  ज व रपांैर् नक क्  अनवुी�् सक 
�व्भतन ेाापेाय क्  ो न ्ा पैा ेला । क् एल क्   नननी्र् क्  अ ैनरकै  नरा�वषी्र् 
(�व्भतन ेापेाय म� ज व रपांै र्  ननीै ीोनक सक) ्ा मलूाां्न साएटोट्िकस्सट� �वाधाय 3- 
(4,5-डाए्म ाएला ोोल  -2-वाई एल असको) -2 ्ा उपाोो ्र क् , 5-�ड�फ़नाएलट ोो्लाम मोमाएड 
[एमट�ट� एव ं  ् िलसन-ए्सट्िकसमक ाएल (एएम) असको) ] ए् मानव �्डनी सकल लाएन (एनआर क् -
52ई) ्ा उपाोो ्र क्  मलूाां्न �्ाा ोाा, िजसम�   नातं् (27%) ्� ैलुना म� उतनै 
्ो्श्ा उ�रजी�वैा ्रय (240 घटंक क्  उपेार म� स कट�नराा उपेानरै क् एल �वलान ीकै ु74%) ्ा 
पैा ेला। एस  ्ार वैामान अधाान ्शााैा ी  �् पााावर् सरं�् ीकै ु स कट�नराा  स रक्शाा 
्लिकव क ्शएतस साएटोट्िकस्सट� क्   नननी्र् क्  सा -सा   ाेट ्लो नों ( क् एल) ्ो �व्भतन 
ेाापेाय म� रपांैनरै ्र क्  एस क्   ्षू् ्ो ्म ्रनक म� उपाोोी ीो स्ैा ी  ।        
ए. क् . ्सीं, पी. ाा्व , आर.एन. भाोाव , जी.डी. सारैलक , ए. राज. फंनटासा एन माए ोसााोल, 2019, 
10:2364. 
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वट�नराोव्ोप माए ोव्ोपी ाेत - 
(ए) अनुपेानरै एव ं स कट�नराा-उपेानरै  ाेट ्लो नों ( क् एल) �वलान (सी) स कट�नराा-उपेानरै 72 घटंक यपमाान 
उपरांै (सी) स कट�नराा-उपेानरै 168 घटंक यपमाान उपरांै एवं (डी) स कट�नराा-उपेानरै 240 घटंक यपमाान उपरांै.  
       
खादध, रष�ध एवा  रासाध�न् �वष�व�ान 
लादा ्ा सवाााध् मी्व ी  और ववव  जीवन  ्ान ्रनक ीकै ु पााापै माता म� एस्�  
आवेा्ैा ीोैी ी । पााावर्  ्षू् ाा अप्मअ्  क्  माधाम सक लादा सरु�ा एव ं  लादा 
सं् षू् क्  सारक म�  �वेव भर म� ाेंै ा सढ़ री� ी । ो र-्ृ�ष उ्पा्् अवाध क्  ्ौरान पााापै लादा 
आप ूै ा स ुनिेेै ्रनक ीकै ु लादा  ्ो सरं��ै ्रनक ै ा ससंााधै ्रनक ्� �वाधाय ्ो लोजना 
अ ै आवेा् ीो ोाा ी । लादा  सवं्र् उदाोोय क्  ैी  �व्ास क्  सा  ी�   ौदाोाो्�ा  
उद क्ेाय ीकै ुजोड़क ोए �व्भतन लादा ाोोजय( ूड न�डनटव) क्  उपाोो ्� ार रझान भी सढ़ा ी । 
लादा  म� ए�डनटव क्  रप म� नई रासाा न् एितटट� ्ा अ्ााध् उपाोो �्ाा जा रीा ी । 
�दमवकश एव ंअनाुेै लाभ ्मानक क्  ्ार् लादा म�  ननन गकड एज�टय ्ा जानसझू्र ्मअ् 
्रना भी ए् ोभंीर समवाा ी । एस क्  अ ैनरकै, �कत म� उ्पा्न ाा  सवं्र् ै ा भडंार् क्  
्ौरान भी ो र-एरा्ैन सं् षू्   ल स्ैक ीह । जीएम लादा आवेा्ैाा ं  क्  उ्पा्न ीकै ु
पनुा�ोज (नर््िनसनकतट) डीएनए  ौदाोाो्� ्ा भरपरू उपाोो पााापै लादा आप ूै ा क्  ्लए �्ाा 
जाना ेानीए और एस क्  सा  सा  लाावसााी्र् सक पवूा  जीएम लादा /  सल ्� सरु�ा व ा�पै 
्� जानी ेानीए। पारंपनर् �ान क्  आधार पर जड़ी सनूटाय क्  लाभ्ार�  भाव सक अनक्  ्ार ्� 
�वषाकैैा  ्ा सामना ्रना भी आशाजन् �कत ीह। एस  ्ार, जीएम लादा एव ं पारंपनर् रप 
सक उपाोो ्� जानक वाल� जड़ी-सनूटाय क्  सा  एन रासाा न् अधा�श( क् ्म्ल म्ए-ए-ट�) ीकै ु
�वषाकैैा / सरु�ा डकटा उ्पतन �्ाा जाना ेानीए। सवं ान नक लादा सरु�ा क्  �कत म� सीुै 
अाध् ाोो्ान न्ाा ी ।  भारैीा लादा सरं�ा एव ंमान्  ााध्र् (ए एसएसएआई) नक एस 
सवं ान ्� �मैा ्ो माताैा ्� ी  और ए एसएसएआई ्� रक रल  ाोोशाला ै ा 
सीएसआईआर-आईआईट�आर म� ए एसएसएआई क्   ूड रक रल सकतटर ्� व ापना ीकै ुमजंूर�  ्ान 
्� ी । सवं ान सीएसआईआर क्  ्मशन मोड ्ााा म  “फ़ूड  एं ड  ्ंपामूर सक टे� सलाशून 
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(ए ासीाएूस) ” ीकै ुनोडल  ाोोशाला क्  रप म� भी ्ााा ्रैा ी । समीू दवारा ्लए ोए �वषा :   
(i) �व्भतन म नटसकस म� सभंा�वै �वष लक एज�ट ्ो  नधाानरै ्रनक क्  ्लए ्ााा ्ा्लाय ्ा  �व्ास 
एव ं / ाा व ापना;  (ii)  ाएटो क् ्म्लस / ीसाल �व न्माै  प्ा ा ्� पीेान, जो उपरोकै 
रासाा न् अधा�श( क् ्म्ल म्ए-ए-ट�) ्� �वषाकैैा ्ो ्म ्र स्ैक ीह; (iii) नई रासाा न् 
एंनटट�ो  ्� �वषाकैैा क्  ैतं ्ो समझना; (iv) जीएम लादा /  सल ्ा पैा लोाना एव ंउन्� 
सरु�ा / एलज� ससंधंी मलूाां्न और (v) लादा एव ंरासाा न् सरु�ा ीकै ु  नााम् एज�्साय क्  
्लए न्शा- न �्शय ्� व ापना, �वषा एसमक  ननीै ीह। 
 
बु् ना�नधा ल�पान (�चर�जी) से शो�धत एलज��न् पोट�न (11्ेडीए ) ्े पमखु इ धदनोगलो�बन ई 
(आईजीई) बाइा�ड ाग ्� पहचान एवा  च�रत-�चतर  
 ााः एनानूोगलो�सन ई (आईजीई) मी�डएटकड अ ैसवंक् नशीलैा   ै� ाा उ् कर् ीकै ु उ�र्ााी  
मूों ल� क्  सा  अलरोट सवाााध् शिकैशाल� लादा  ्ाजूा् य (एलरज�स) म� सक  ीह । लकल् क्  
उद क्ेा सु् ना नाा लहोान (सीएल-11  क् डीए )  ोट�न ्ा ेनरत-ाेत् एव ं  न ् ा न्  ासांो् 
 ्ाजूा्  (एलज�न) ्� एलज� उ्पतन ्रनक ्� �मैा क्  आ्लन क्  सा  उस्� पीेान एव ं
शोधन  ा । एससक आोक ्ा  अधाान सवंक् नशील रोाोाय, सीएएलसी/ सी ेूीय  एव ं  एन-�वटो 
क्  न ् ा न् नमनूय म� �्ाा ोाा  ा । सु् ना नाा लहोान(ाेर�जी) सक  मलु एनानूोगलो�सन ई 

(आईजीई) साएं�डों 11  क् डीए   ोट�न ्ा ननाएअन एकस �ेज  ोम टोगा �, नरवसा  क स ीाई  कशर 
्लिकवड  ोम टोगा � (आरपी-एेपीएलसी) सक शोधन एव ंपकपटाएड मास � ंोर� नंटों (पीएमएफ़) ्ा 
उपाोो ्र ेनरत ाेत् �्ाा ोाा  ा।  सु् ना नाा लहोान (सीएल-11  क् डीए )  ोट�न नक पकिपसन 
  ैरोध एव ं   एनानूोगलो�सन ई (आईजीई)  एव ं सु् ना नाा लहोान एलज� सक पी�ड़ै रोोी क्  सकरा  
ै ा  सवंक्नशील ेूीय क्  सकरा सक परवपर � ाा �मैा ्ो ्शाााा। ाी एलज� मी�डएटसा  ज सक 
�् एनानूोगलो�सन ई (आईजीई) , एनानूोगलो�सन जी1(आईजीजी1), नीवटामाएन क्  वैर ्ो सगुाी�्ृै  
ेूीय क्  सकरा  म� सढ़ाैा ी  । आोक क्  अधाान एन �वटो (आरसीएल-2एे3 ्ो्श्ाा)ं म� �्ाा ोाा 
 ा  एव ं  वाधाै   नमुाकै म वट सकल �डगकडुलकशन मी�डएटसा  ज सक β- ीककसोसकमी नडकज, 
नीवटा्मन, सीवाईएसएल  ै ा पीजीडी2 सवंधान अाधपलवी (्लेर सपून�टतट) म� पााा ोाा  ा।  म वट 
सकल ्सोन्लों क्  डाउनवट�म म� ट�एे2 साएटो�्तस / टांस� पशन फ़ कटसा  एव ं आ्�व् मा ा् रय 
क्    ्टन  ्� स� ाैा अप-रकगालुकटकड  ी जस�् सी1-11 क् डीए  ोट�न उपेानरै ेूीय म� ट�एे1 

टांस� पशनल   कटर (ट�-सीईट�) म� ्मी आई ।  न्ााा् रप सक ाी अधाान ्शााैा ी   �् 
सु् ना नाा लहोान शोाधै  ोट�न म� एलज�न �मैा ी , जो �् सगुाी�्ृै  लािकैाय म� एलज� 
  ै� ाा उ्पतन ्र स्ैी ी , और सवाााध्  मी्वपू् ा ाी ी  �्  एनानूोगलो�सन ई (आईजीई) 
साएं�डों  ोट�न  एस्� एलज� ीकै ुउ�र्ााी ी । 
एस. ्ुमार, एस. लान, ए. क् . वमाा , पी.डी. द�ववक् �.  ूड नरसेा एंटरनकशनल, 2019, 125:      
108640. 
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 रधदजे�रधम माइ्ोट्िकसन, जीरा�लनोन  ्� उपि््ती एवा �वषाकतता    
जीरा्लनोन (ोकडईए) राजूकनराम वशं क्  ्व् दवारा उ्पान्ै   ए् माए्ोट्िकसन ी , जो �वेव भर 
म� अनाज एव ं लादा सामगी ्ो  सं् �ूषै ्रैा ी । राजूकनराम माए्ोट्िकसतस ्ो पश ुएव ं मानव 
ववाववा सक ससंांधै मी्वपू् ा ेाापेाय क्  रप म� माना जाैा ी । साला ्शााै क ीह �् जीरा्लनोन 
(ोकडईए)  ्ो सांकुै राजा अमकनर्ा, ्नाडा, फांस, जमानी, जापान आन् �व््सै क्शय एव ं ्मस, 
 ाईलहड, ईरान,  ो्शाा, � ल�पींस, आन् ज सक �व्ासशील क्शय सक अलो-अलो लादा प्ा ा म� 
�वदामान पााा ोाा ी । टोिकस्ो्ाएनकनट् अधाान लुलासा ्रैक ीह �् जीरा्लनोन (ोकडईए) सक  
मलुीा सपं ा्  गवै (ारल एकवपोोर) ीोनक क्  उपरांै , ाौाो् ज रांत प  (ो वटोएंटकवटाएनल ट कट 
(जीआईट�) क्  माधाम सक अवशो�षै ीोैा ी , ेाापेा ीोैा ी  एव ं शर�र क्  �व्भतन अोंय  म� 
पीुजे जाैा ी । जीरा्लनोन (ोकडईए) क्  ्ार्  ाोोशाला क्  जंैाुं म�  जनन ससंधंी �व्ार क्लक 
ोए ीह। ादा�प, मानव म� जीरा्लनोन (ोकडईए) ्� �वषाकैैा ्ा ीोना  अ ंैम  रप सक  मा�्ै  
नी�ं ी , � र भी सी्मै सालाय सक सं् क ै ्मलैा ी  �् जीरा्लनोन (ोकडईए) क्   ्ार् ीाएपर 
एवटोजक न्  ्सडंोम ीो स्ैा ी । ीालां�्, जीरा्लनोन (ोकडईए) क्   ्ार् ्म ैी  �वषाकैैा 
ीोैी ी , परंै ुोकडईए  दवारा उ्पतन  मसदध �वषाकैैा ्� पिुपट ्रनक ीकै ु नरपोटा उपलबध ीह। 
नसी ्ोई समी�ा उपलबध नी�ं ी  जो �् ोकडईए �वषाकैैा ्ा ीोना,   मसदध �वषाकैैा एव ं
सभंा�वै ैतं ्ो ससंोाधै  ्रैी ीय। ाी समी�ा �प लक 20 वषा क्   �वेव भर म� ोकडईए �वषाकैैा 

https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/31446772�
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ीोनक एव ं  एस क्  एन-�ववो   एव ं एन-�वटो �वषाकैैा अधाानय ्ो ससंोाधै ्रकोी । समी�ा म� 
जीरा्लनोन (ोकडईए) एव ंमकटासोलाएटस  क्   टोिकस्ो्ाएनकनट् पर ेेाा भी ीोोी ;  ाी जीरा्लनोन 
(ोकडईए)  मसदध �वषाकैैा एव ं एव ं एससक जुड़क जो�लम ीकै ु सभंा�वै ्ारावाई ैतं ्ो ्शााैी 
ी ।         
 ए. राा ,  एम. ्ास,  ए.�तपा ा.  � नट्ल र�लाोू एन फ़ूड साएंस एन ताटू�शन, 2019, 26: 1-20.     
 
मधुमेह� नेफोपै् ी मे माइटो््िनडधल �डसोा कशन एवम इ पेधडर माइटोोेजी ्� महतवपदरर ्द�म्ा   
माएटो््ितडाल ो ै्� सामाता और रोोगवै िव  ै क्  ैीै ए् ्ो्श्ा म� ीोनक वालक स्लाव 

म�  मी्वपू् ा भू् म्ा  नभाैी ी I ीाल ी� क्  अधानो म� पााा ोाा ्� माएटो््ितडाा ्ा मी�व ोु् � 

्� ्ो्श्ाां म� यजाा ्� मांो ्� प ूै ा ्रनक म� ीोैा ी  िजस क्  ्ार् ाी वकृ्�व्ृ ै म� 

मी्वपू् ा  नााम् भू् म्ा  नभाैक ी I मधुमकी उललकलनीा रप सक असामाता �धन ेाापेा क्  सा  

जुड़ा ीुआ ी , िजसमक मकुै ्् उ्पा्न ए् आधार ी , िजन्ो अोर अ ना�ंतै  ोड़ न्ाा जाैा ी  

ैो सरंेना्म् और ्ाााा्म् रप सक माएटो््ितडाा ्ो नपट ्र स्ैक ी I�सोड़ा ीुआ 

माएटो््ितडाल फ़ंकशन और उन क्  �वपलु संे ा ्ो मधुमकी नकफोप  ी क्   ्टन म� शा्मल ीोनक क्  

्लए जाना जाैा ी , जो माएटो््ितडाल ो ैशीलैा और माएटो््ितडाल टनाावर क्  �व्ृै 

संै लुन ्ो ्शााैा ी I माएटो््ितडाल ो ै्� माएटो््ितडाल � शन  ोट�न ज सक माएटो््ितडाल 

� शन 1, डााना्मन ‐ ससंांधै  ोट�न 1 और माएटो््ितडाल � शन ्ार्, माएटो््ितडाल 

राोून  ोट�न, माएटोराू् सन -1, माएटोराू् सन ‐ 2 और ऑिपट् शोष 1 ्� वपपट भू् म्ा पर 

जोर क्ैी ी I ्शा ल माएटो््ितडाा ्�  न्ासी, �सोड़क  ीुआ माएटो््ितडाा ्�  ऑटो  ोी मशीनर� 

्ो व ानांैनरै ्रना और सा् म�  ोट�न ्ो  ना�ंतै ्रनक वालक माएटो  ोी ्� स� ाैा �प ं्  1 

और पा� ा् न दवारा ीोैी ी I िजस क्  ्लए माएटो््ितडाल �वलडंन ए् पवूा घटना ी I एस समी�ा म�, 

ीम आ्�व् ैतं जो   ै� ााशील ऑकसीजन  जा ैाय ्ो ल��ै ्रैक ी  उन्� ीाल म� आई 

 ो ै पर ेेाा ्रैक ीह, जो �् माएटो््ितडाल एनज�नटकस, माएटो  ोी ससंधंी �व्ारय, �सोड़ा ीुआ 

गलू् ोज पनरवीन, टासूलर शोष, और वकृ् ्ो्श्ा मृ् ा ुम� भू् म्ा  नभाैक ी I आ्�व्  ्स ट््  

जो ्� ऑटो  ोी और वकृ् सरु�ा ्ो जोड़नक क्  ्लए   ोट�न ्ाएनकस, एम ्टोर, और एस आई आर 

ट� -1  क्  ीवै�कप  पर भी ाीां   ्ाश डाला ोाा ी , और एन माोा ्� ोीराई ्�  लोज सक 

डाा�सट�ज भड़्ानक वालक अंै  ेर् वकृ् रोो ्� ाे�््सीा र्नी ैाय ्ो  सांधै ्रनक म� म्् 

्मल स्ैी ी । 

एस सकसकना, ए मा ुर,  पी ्क्र. जनाल ऑ  सकलालुर � िजाोल्जी, 2019, 234: 19223-
19236.     
  
सरस� से पे�रत एलजल एवा मानव ्वा्सध पर इस्े प्ाव ्� वधाप् समीता  
�व्भतन  ्ार क्  लादा/ लादा उ्पा्य ्ा ववा् और पोष् मलूा सढ़ानक ीकै ुसरसय ्ा लााप् 
रप सक उपाोो �्ाा जाैा ी  परंै ु एस क्  पनर्ाम ववरप  अ ैसवंक् नशीलैा    ै� ााां ्ा 

https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DRai%2520A%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31446772�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DDas%2520M%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31446772�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DTripathi%2520A%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31446772�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DTripathi%2520A%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31446772�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DSaxena%2520S%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31032918�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DMathur%2520A%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31032918�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DMathur%2520A%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31032918�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DKakkar%2520P%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31032918�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DKakkar%2520P%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31032918�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/29159565�
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जो�लम  सढ़ जाैा  ीह। सरसय ्� एलज� ्ई वषा सक साूेै �्ाा जा रीा ी  और ाी �वशकष ्र 
उन �कतय म� धीरक-धीरक सढ़ री� ी  जीां ैलुना्म् रप सक एस्� लपै अाध् ी । एसक सवाााध् 
मी्वपू् ा लादा एलिजााय म� सक ए् माना जा स्ैा ी । सरसय सक  कनरै एलज� क्   ्ाशनय पर 
�् नदै अनक्  ासांो् न ् ा न् अधाानय ्ो वैामान समी�ा म� स�ंक�पै �्ाा ोाा ी । एस क्  

अ ैनरकै,   ैर�ा ससंधंी �ान क्  सा -सा  सरसय क्  एलज�न ्� ज व रसाा न् �वशकषैाएं जो �् 
आजै् जानी जाैी ीह और अता लादा एलज�नय क्  सा   एन्�   ै� ाा्म्ैा क्  सारक मक भी 
एसम� ेेाा ्� ोई ी  । �वशकष्र सरसय लादा प्ा ा म� अदपट�ा एलज�न क्  रप म� भी मौजू्  ीो 
स्ैी ी ; अैः सरसय ाकुै लादा उ्पा्य ्�  पीेान ्रना मी्वपू् ा ी  काय�् ाी एलज� 
लािकैाय ्ो सभंा�वै जो�लम उ्पतन ्र स्ैी ी ।   एस क्  अ ैनरकै, सरसय ्� एलज� म� 
अंै  नानीै ैतं ्ा सकीैर �ान, �व्शपट ाे�््सीा  � ााां क्  �व्ास ीकै ु    म आवेा्ैा 
ी ।  नप्षा क्  रप म�, एलज� रोाोाय ्� सरु�ा ीकै ुअ�ाै ीकैु्  एना� लकिकसस वालक रोाोाय म� 
सरसय ्� सवंक्नशीलैा ्ा  ना्मै पर��् �्ाा जाना ेानीए। 
ए शमाा, ए क्  वमाा,  आर क्  ोपुैा,  नीलाभ, पी डी द�ववक् �.  कल� न्ल र�लाोू एन    एलज� एंड  
एनानूोल्जी, 2019, 57: 39-54.       

 
�व्भतन अंोय म� सरसय क्  एलज�न सक  कनरै एलज� क्    ्टन  ्ा संभा�वै ैंत जो �् अव मा, एलज� नासाशो , 
एटो�प् ्वेा रोो एवं अता संसदध एलज� �व्ारय ्ा ्ार् सन स् कै ीह।  

 
बेहतर नदैा�न् अनपुधोग� ्� सीमाओा ्ो समापत ्रने हेत ुपादपरासाध�न् आधा�रत ्�मोपीव��टव 
एवा रसो�चस्तसीध ररनी�तधाँ एवा आधु�न् प्दधो�गस्धाँ   
 ा्ृ ै् रप सक ीोनक वालक पा्प रसाानय अ वा पा्प लाु् पान्ैय क्  ववाववा लाभ्ार� ोु् य एव ं
औषधीा उपाोो ीकै ुउन्ो सड़क वैर पर लोजा जा रीा ी । पा्परसाानय क्   ाे�््सा ससंधंी  भाव 
्� �व्भतन प  ो� िजाोल्िज्ल  सकनटों ज सक - सजून ससंधंी �व्ारय, ेाापेा ससंधंी �व्ारय, 
ा्ृै �व्ारैा, तारूोडीजकनकरकनटव �व्ार एव ं ोु् ाा रोो म�  व्ान �्ाा ोाा ी । ादा�प,  
पा्परसाानय क्  सवाााध् आवेा् ाे�््सीा  भावय ्ो उन क्  ह् सररोधी एव ं ्�मो ीव�नटव म� 

https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DSharma%2520A%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D29159565�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DVerma%2520AK%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D29159565�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DVerma%2520AK%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D29159565�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DGupta%2520RK%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D29159565�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DNeelabh%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D29159565�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DDwivedi%2520PD%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D29159565�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DDwivedi%2520PD%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D29159565�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/31515899�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/31515899�
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  ैाे�तै �्ाा ोाा ी  । एस क्  अ ैनरकै, मान् ्�मो करकपी क्  सा  पा्परसाानय  क्  सांोजन नक 
ह् सर उपेार म� सकीैर  भाव्ानरैा क्  सा  आशाजन्  भाव एव ं तानूैम ्पु भाव  ््शाै  �्ए 

ीह। अनक् पा्प रसाान, ज सक �्  ्रकाू् मन , रकववकराट्ल एव ं ए�पो लो  ् टकाेन-3-ो लकट ्� उन क्  
्�मो करकपानूट्    ्�मो ोटकिकटव  भाव ीकै ु लााप् वैर पर जांे ्� ोई। ादा�प, �ी् ज व 
उपलबधैा,  ननन �वलकाैा, जल�वरोध्ैा एव ं   अवपपट लला �व्शपटैा ाे�््सा म� उन क्  
ाे�््सीा अन ुाोोय ्ो सी्मै ्रैी ी । जस�् एन्� ज वउपलबधैा और लला �व्शपटैा सधुार 
्र क्  �व्भतन न नो  ् नरार ज सक – वसा्ााय, ्मसकलस, एमलशनय एव ंन नय््य ्ा उपाोो ्रैक ीुए 
पा्परसाानय क्  न नो ्मूालकशन  ्ो  नर�पै ्रनक, जो �् एन्� ाे�््सीा �मैा ्ो सढ़ाैक ीह, 
ीकै ु  नरंैर राे सढ़ री� ी  ।  वैामान समी�ा म�, लकल्य  नक ्ु  सामाता पा्प रसाानय  क्  
्�मो ीव�नटव  एव ं्�मोा रकपानूट् ्ााा और ाे�््सीा अन ुाोोय म� एन्�  मलु सीमाां ्ा  
स�ंकप् �्ाा ी  । एस क्  अ ैनरकै, लकल्य नक र्नी ैाय ्ा स�ं�पै �ववर् भी न्ाा ी  जो �् 
कल� न्ल सकनटगंस म� पा्परसाानय क्  ्�मोा रकपानूट् मलूा ीकै ुएन्�  भाव्ानरैा सढ़ा स्ैी 
ीह। 
वी. क् . ्सीं, डी. अरोड़ा,  एम.आई. असंार� , पी. क् . शमाा.   ाएटो करकपी  नरसेा,  2019, डोाआई : 
10.1002 / पीट�आर.6508.      

 
पा्परसाान अनक्  पा वकज क्  माधाम सक ्ााा ्रैक ीह जो �् ह् सर ्ो्श्ाा ं्ो ल��ै ्रनक म�  मुल भू्म्ा  नभा 
स्ैक ीह। पा्परसाान  ह् सर सक संसंाधै  ोलाए रकनटों ्सोन्लों पा वको और अनक्  अता मी्वपू्ा पा वको ज सक- 
्ो्श्ा े   ो ै, वानी्ा जनन, मकटावटक्सस, ए�पजकनकनट् �व नामन और ह् सर वटकम सकल ्ो ाे�््सीा लाभ ीकै ु
ल��ै ्रैक ीह। एस क्  अ ैनरकै, पा्परसाान  ह् सर ्ो्श्ाा ं्ो मारनक ीकैु एपोपटो्सस, ऑटो  ोी, ऑकसीडकनटव � ै 
ै ा  माएटो््ितडाल अप्ाााै ा ्ो भी  क नरै ्र स्ैक ीह। (↓)पा वक म� लला क्  अधो नामन  ्ो  ््शाै  ्रैा ी , 
जस�् (↑) पा वक म� लला क्  शीषाव   नामन ्ो  ््शाै  ्रैा ी  
  

 
ननैोमट��रअल ट्िकस्ोल्जी 
सवं ान ए् ्श् सक अाध् समा सक न नोट्िकस्ोल्जी क्  �कत म� ्ााारै ी  । �वष�व�ान क्  एस 
उभरैक �कत म� पााापै ाोो्ान क्नक वाल� अपनी लााप् मी्वपू् ा व �ा न् जनशिकै क्  सा  

https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DArora%2520D%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31515899�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DArora%2520D%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31515899�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DAnsari%2520MI%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31515899�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DAnsari%2520MI%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31515899�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DSharma%2520PK%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31515899�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed�
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�वशकष�ैा �व््सै ्रनक म� स�म ी । सीएसआईआर-आईआईट�आर नक न नो ै्नी् पर सीएसआईआर 
्� ्ो  मलु नकटव ा्  पनराोजनाा ंम�  मलु भू् म्ा  नभाई एव ं ईा-ूए पी7, ाू् क , वपकन ै ा  जापान 
्�  ी अंै राापट�ा ेल िगशप पनराोजनाां म� सीभाोी रीा । सवं ान नक एंजी नाडा न नोम नटनरालस 
(ईएनएमएस) क्  संे लकष् एव ं ेनरत ाेत्, �वषाकैैा मलूाां्न ीकै ु्ााा ्ाल� / असको / ै्नी्य 
क्  �व्ास, न नोसकरट� क्  ्लए न्शा- न �्श, व ् िलप् म्डल ै ा ज �व्  ्ा्लाय क्  सा  एंजी नाडा 

न नोम नटनरालस (ईएनएमएस) ्� � ाा एव ंअंै ः � ाा क्  ैतं  ससंधंी अनसुधंान ्ााा म� अगसर ीुआ । 
सवं ान नक आईआईट�, आईआईएससी, �वेव�वदाालाय, अनसुधंान सवं ानय एव ंउदाोोय क्  सा  न नो 
ै्नी् क्  �कत म� वाएमटं नकटव ा्  ै ाार �्ाा ी । न नोमटकनरालस ्� सरु�ा / �वषाकैैा ्ा आ्लन 
्रनक ीकै ु्ु  अ ै मी्वपू् ा �वषा ीह  :  i) आ्ृ ै एव ंआ्ार ्ा  भाव; ii) डो्समकट�; iii) �वैर् 
ै ा  ट �्ंो माोा; iv) पर��् म्डल ्ा �व्ास एव ं स्ाापन; v) एन-�वटो क्    ै एन-�ववो 
एकसट पल शन; vi) ई्ोट्िकस्सट�; vii) ्नपाटूकशनल न नोट्िकस्सट� एव ं viii) जीवन े  �वेलकष्, 
एती� सिनम्लै ्रनक ्� आवेा्ैा ी  । न नोमट�नरअल  ट्िकस्ोल्जी समीू क्  व �ा न्य ्ा 
उद क्ेा न नोमट�नरअल क्  ववाववा एव ंपााावर्ीा  भावय ्� जांे  ्रना, उन्� �वषाकैैा ्ो ्म 
्रना ै ा  उपभोकैा उ्पा्य, ववाववा ससंधंी उ्पा्य एव ं ाे�््सा उप्र्य म� एन्ा सरु��ै 
उपाोो स ुनिेेै ्रना ी ।  
 
मोमब�ी ्� ्ा�लख ्ाबरन ननैो्र� से �न्ल�: डोसोसोला मेलानोगा्टर म्डल ्ा उपधोग ्र्े 
सेललुर रर पग�तशील �वषाकतता ्ा आ्लन  
�कत म� अन ुाोोय ्� अपनी �ववैृै  अृलंला क्  ्ार् न नोम टकनरालस ्� सााोमक�ड्ल मांो लोाैार सढ़ 
री� ी । ीालां�्, एन न नोम टकनरालस क्  ्ाााातवान सक पीलक, �वषाकैैा ्ा मलूाां् न एस क्  सरु��ै 
उपाोो क्  ्लए आवेा् ी । वैामान अधाान म�, ्ासान न नोपानटा्लस (CNP) ्� �वषाकैैा ्� 
जांे ्� ोई  ी, जो मोमस�ी ्� ्ा्लल सक  ापै ीुई  ी और डोसो� ला मकलानोगलोस ्ा उपाोो ए् 
म्डल  ्ाल� क्  रप म� ्र क्  लाावसा ा् रप सक उपलबध सीु-्�वार ्ासान न नोटासू (CNTs) क्  सा  
ैलुना ्� ोई  ी। पीलक एंवटार डोसो� ला लावाा ्ो सीएनपी क्  सा -सा  सीएनट� सक अवोै ्रााा 
ोाा  ा, और एन न नोम टकनरालस क्  �वषाकै  भाव ्� ैलुना ्� ोई  ी। पनर्ाम सक पैा ेलैा ी  
�् ्ोनय न नोम टकनरालस डोसो� ला म�   ै� ााशील ऑकसीजन  जा ैाय और ऑकसीडकनटव ैनाव क्  
वैर ्ो सढ़ाैक ीह, िजससक ी�ट श््  ोट�न ्ा अपघटन ीोैा ी  जो उजाोर डोसो� ला लावाा म� 
साएटोट्िकस्सट� ्ा ्ार् ीो स्ैा ी । एस क्  �वपर�ै, CNP और CNT क्  सपं ा्  म� लावाा क्  �व्ास 
्� अवाध  भा�वै नी�ं ीुई। आंैनर् अोंय, मिवैप्, आंै और मालपी घान न्ल्ाा ं्� आ्ृ ै 
�व�ान ्ो भी उजाोर लावाा म� नी�ं स्ला ोाा  ा। एसी ैरी, एन अोंय क्  साएटोव क् लकटन (ए -
एिकटन) म� ्ोई पनरवैान नी�ं क्ला ोाा ी ।  नातं् ्� ैलुना म� CNP क्  मामलक म�  जनन  ्शान 
 ोड़ा ्म ीो ोाा  ा। ीालां�्, सीएनट� क्  एकसपोोर नक  नातं् ्� ैलुना म� उजाोर लावाा सक 
 न्लनक वाल� मिकलाय क्   जनन  ्शान पर ्ोई मी्वपू् ा  भाव नी� ंन्लााा। एस्लए अधाान ्ा 
 नप्षा ी  �् CNPs और CNT क्  सपं ा्  म� डोसो� ला म� साएटोट्िकस्सट� ्ा ए् मधाम वैर ीोैा 
ी । अधाान ाी भी सैाैा ी  �् सवैी CNP ज व ाे�््सा और ज �व् अन ुाोोय क्  ्लए मींोी 
CNT क्  �व्लप क्  रप म� उपाोो ्र स्ैी ी । 
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एे पाडंक, एस स नी, एसपी ्सीं, एन क्  ोौैम, एस ्सीं. ैलुना्म् ज व रसाान और � िजाोल्जी 
भाो सी: �वष �व�ान और  ामाा्ोल्जी, 2019, 228: 108646. 
 

�नधाम् �वष�व�ान 
सीएसआईआर-आईआईट�आर म�  नााम् �वष�व�ान समीू �व्भतन  म नटसकस म� �वेलकष्ा्म् डकटा एव ं
उ्पा्य ीकै ुसरु�ा डकटा उ्पतन ीकै ु्ााारै ी  । ाी  ाास  नााम् एज�्साय ्ो औदाोाो् रसाान, 
एगो क् ्म्लस,  ामाावानूट्लस, स�्ाा  साधन, आीार/ लादा ाोज्, पकाजल घट्,  ा्ृ ै् �वष लक 
ै्व आन् ्� �व्भतन र�ज क्  उ्पा्न,  ा-�व ा एव ं उपाोो क्  ससंधं म�  न्ाा लकनक म� सीााैा 
्रैा ी । लाोै एव ं लाापार साधा ्ो ्म ्रनक ीकै ु सरु�ा डकटा ्� ाईसीडी पारवपनर् ववी्ृ ै, 
रसाानय क्  पर��् ै ा  ोडु लकसोरकटर�   िकटस (जीएलपी) क्  ाईसीडी ्सदधांैय क्  अनपुालन ीकै ु ाी 
 मलु उप्र् ीह। सीएसआईआर-आईआईट�आर क्   ोकीर पनरसर म�  ीिकल न्ल ट्िकस्ोल्जी 
अधाान ीकै ुअ्ााधु न् जीएलपी �वषाकैैा पर��् स�ुवधा ्ा  नमाा्  वषा 2014 म� �्ाा ोाा। 
आईआईट�आर, ललनय सीएसआईआर पनरवार म�   म एव ंसर्ार� �कत म� द�वैीा नसी  ाोो शाला ी  
िजसक अ्ााध ुन् जीएलपी �वषाकैैा पर��् स�ुवधा ्ा ोौरव  ापै ीुआ ी  । ीमारक  नरंैर  ाास ्� 
पील सक  अ  ल, 2016 म� "जल�ा एव ंव ल�ा जीवय पर पााावर् अधाान" ीकै ु  मा्पत  ापै ीुआ, 
एस क्  उपरांै  सीएसआईआर-आईआईट�आर ए्ोट्कसोल्जी अधाान ्रनक ीकै ुसर्ार� �कत म� ए्मात 
जीएलपी   मा�्ै  ाोोशाला सन ोई । वषा 2018 म� जी्ा �वषाकैैा, एन-�वटो उ्पनरवैाजनीाैा, 
 ा ्म् ्वेा ्� जलन एव ं्वेा ्� सवंक्नशीलैा क्  अधाान ीकै ुभी जीएलपी  मा्पत   ापै 
ीुआ । जून, 2019 म�,  नोरानी आ्म्  नर��् क्  ्ौरान सवं ान ्� पर��् स�ुवधा नक अतैःेवसन 
�वषाकैैा (एतील शन ट्िकस्सट�) एव ंई्ोट्िकस्सट� क्  �कत म� अपनी नई �मैा ्ा  ्शान �्ाा। 
लघ ुएव ंमधाम उदाम, सर्ार और वटकटिज् सककटर दवारा �व््सै �वशाल �व�वधैा वालक रसाानय 
एव ं उ्पा्य ्� व िेव् िव  ै ीकै ु सरु�ा मलूाां् न डकटा उ्पतन क्  दवारा  "मक्  एन एं�डाा" क्  
उद क्ेा ्ो पू् ा ्रनक म� एस स�ुवधा ्ा मी्वपू् ा ाोो्ान रीा ी  । पानरिव  ै् ैतं म� ्ासा न् 
 ्षू् सवालाापी सं् षू् ीह। अाध्ांश ्�ूषै ै्व ्लपो� ्ल् ीह एव ं एस  ्ार उचे ट्� ् वैर 
वालक  जीवय म� जमा ीो स्ैक ीह,  मनपुाय म� लादा अृंलला(फ़ूड ेकन ) क्  माधाम सक व ानांैनरै ीो्र 
अंै  म� ीा न्ार्  भावय ्ो  कनरै ्रैक ीह । अैः मानव ववाववा क्  पनर कला म� पानरिव  ै् ैतं क्  
�व्भतन भाोय सक ए्त �्ए ोए काू् लनकर� नमनूय म� अवशकषय क्  अनवुी�् जार� रलना मी्वपू् ा ी  । 
 एस क्  अ ैनरकै, सड़ी सखंाा म�  ्षू्य क्  ैी ैा सक आ्लन ीकै ु�वाधााज �व््सै ्रना एव ंउती� 
स्ाा�पै ्रना मी्वपू् ा ी  िजससक समा पर अतैः �कप र्नी ैाय सनाई जा  स �्  ।  नााम् 
�वष�व�ान समीू दवारा ्लए ोए �वषा : (i) रसाानय एव ंडकनरवकशन ै ा मान्य ्�  नोरानी ीकै ुनई 
�वेलकष्ा्म् पर��् �वाधाय ्ा �व्ास।  (ii) जीएलपी अनपुालन क्  अंै ोाै  न्ए ोए �व्भतन 
 नााम् न्शा न �्शय क्  अनसुार रसाानय एव ंउ्पा्य ्� �वषाकैैा / सरु�ा ्ा मलूाां्न। 
 
इ्चे�र�चधा ्ोल�(ई ्ोलाई बकैट��रधा) म� सोपो�नल ्ा जैवसाचधन, जैव रपाातरर एवा �वषाकत प्ाव  
�  ो नल ्�टय ्ो  ना�ंतै ्रनक क्  ्लए �वेव वैर पर उपाोो �्ाा जानक वाला ए् अ्ााध् 
 भावी,  व ूल  म (म्ड वपककटम) ्�टनाश् ी ।  सढ़क ीुए उपाोो सक मृ् ा, जल,  ल और सिबजााज 
सं् �ूषै ीुई ीह।  �वेव भर म� �  ो नल ्ा लााप् और  सारसार उपाोो ीोना  ललाकै र सलूमजीवय  

http://shabdkosh.com/dictionary/hindi-english/%E0%A4%87%E0%A4%B8%E0%A5%8D%E0%A4%9A%E0%A5%87%E0%A4%B0%E0%A4%BF%E0%A4%9A%E0%A4%BF%E0%A4%AF%E0%A4%BE%20%E0%A4%95%E0%A5%8B%E0%A4%B2%E0%A5%80/%E0%A4%87%E0%A4%B8%E0%A5%8D%E0%A4%9A%E0%A5%87%E0%A4%B0%E0%A4%BF%E0%A4%9A%E0%A4%BF%E0%A4%AF%E0%A4%BE%20%E0%A4%95%E0%A5%8B%E0%A4%B2%E0%A5%80-meaning-in-english�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/31129401�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/31129401�
http://shabdkosh.com/dictionary/hindi-english/%E0%A4%B8%E0%A5%8D%E0%A4%A5%E0%A5%82%E0%A4%B2%20%E0%A4%95%E0%A5%8D%E0%A4%B0%E0%A4%AE/%E0%A4%B8%E0%A5%8D%E0%A4%A5%E0%A5%82%E0%A4%B2%20%E0%A4%95%E0%A5%8D%E0%A4%B0%E0%A4%AE-meaning-in-english�


15 
 

�वष�व�ान शोध प�त्ा /Toxicology Research Bulletin  39 (2) 2019  
 

पर अन्भला�षै  भावय क्  जो�लम मलूाां्न ीकै ुधाान क्नक क्  ्लए ्ीैा ी । एस �वषा म� ो र-
रोोजन् एवेकनराेाा ्ोल� पर �  ो नल क्   भाव ्ो समझनक क्  ्लए वैामान अधाान �्ाा ोाा 
 ा । ो र-रोोजन्  एवेकनराेाा ्ोल� मनपुाय एव ं जंैाुं क्  आतं  नाल क्   मी्वपू् ा सीभोजी  ीह 
ै ा पााावर् म� सं् क ै् जीव भी ीह। लकल्य क्  अधाान सक सं् क ै  ापै ीोैा ी  �्  एवेकनराेाा 
्ोल� क्   �  ो नल  (100  माए ोन सांदैा) क्  सपं ा्  म� मी्वपू् ा   ै� ााशील ऑकसीजन 
 जा ैाय ्ा उ्पा्न ीोैा ी , �झलल� �मैा एव ं लावीाााै ा ्� � ै ीोैी  ी ।  एस क्  
अ ैनरकै, लकल्य नक एवेकनराेाा ्ोल� दवारा �  ो नल क्  ज वसंे ान एव ंज व रपांैर्  ्ो ो र-
घाै् सं् � द्  म� क्ला ी । वैनधानराय क्  �  ो नल क्  सपं ा्  म� आनक पर उन क्  मल म� रपांैनरै 
उ्पा् (�  ो नल सलफ़ोन एव ं �  ो नल सल ाएड)   मलु ेाापेाय  (एमाएड क्  सा ) सक भी 
अवोै ्रााा ी । एस  ्ार, सभंावना ी  �् आतं एवेकनराेाा ्ोल� अव म्  म� ए् भू् म्ा 
 नभा स्ैी  ी  और एस  ्ार सक �  ो नल ्ो ीटा स्ैी ी  । एस क्  अ ैनरकै, स कट�नराा म� 
�  ो नल ्ा ज वसंे र्  ाेंै ा ्ा �वषा ी  एव ं एसम� और अतवकष् ्ााा ्� आवेा्ैा ी  
काय�् ाी उचे टो� ् लकवल पर ज ववदृाध (सााोम िगन� क् शन) ्र स्ैक ीह और पानरिव  ै्� 
्ो असंै ु् लै ्र स्ैक ीह। लकल्य क्  स�ंान अनसुार, जीसी-एमएस/ एमएस क्  माधाम सक 
स कट�नराा म� �  ो नल एव ंएस क्  ेाापेाय क्   नधाार् पर ाी पील� नरपोटा ी ।      
 एस. भटट� ,  जी.एन.वी. स्ानाराा्,  डी. क् . पटकल,  ए.सैीश.  ्�मोव �ार,  2019, 231: 207-
215.      

  
इ्च�ेर�चधा ्ोल�  म�  सोपो�नल ्ा  जैवसाचधन  एवा �वषाकत प्ाव आरेखी �चत  
 

 

पराल� �वष�व�ान एवा ्वा्सध जो्खम मदलधाा्न 
मनपुा पााावर् क्  माधाम सक एव ंऔषाधाय क्  रप म� अनक् रसाानय सक एकवपोपड ी । औषाध एव ं 
रासाा न् एकसपोजर सक  मानव ववाववा पर पड़नक वालक जो�लम ्ो समझनक क्  ्लए, ाी समझना 
आवेा् ी  �् ाक ोकनोसााोनटकस सामाता सकललुर  � ााा ं्ो  ् सक  भा�वै ्र स्ैक ीह ै ा  
�वषाकैैा पू् ा पनर्ामय ्ो सढ़ावा क् स्ैक ीह। उचे  पट जीनो्म् व �न क्  आोमन सक ज �व् 
 ्ा्लाय म� ोकनोसााोनटकस क्   भाव ्ो समझनक ्� सभंावना सीुै  सल  ीो ोई ी । एस क्  
अ ैनरकै, ोकनोसााोनट् एकसपोोर क्  ्सगनके र क्  रप म� एन जीनो्म् एसको क्  आउटपटु ्ा 
उपाोो ्रनक ्� सभंावना राे्र ी  और  एस  ्ार  �वष लक लैरक ्� पीेान ीकै ुए् पर��् 
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 � ाा क्  रप म� ी  । एस समीू ्ा उद क्ेा ज �व् सों न क्  �व्भतन वैरय पर रसाानय एव ं  
अता पााावर्ीा वटकससा क्   भावय ्ा व्ान एव ं  भ�वपावा्ी ्रनक ीकै ु ्सवटम सााोल्जी 
दिपट्ो् लाो ू्रना ी  और   ै्ूल ववाववा पनर्ामय ीकै ु मलु घटनाां ्� पीेान ्रना ी । 
एस समीू ्ा उद क्ेा रसाानय एव ंवटकससा दवारा ज �व्  ्ा्लाय ्� ोड़सड़ी ्ा अधाान ्रना 
भी ी , आ्�व्  ्टन एव ं पारंपनर् �वषाकैैा माप्ंडय म� पनरवैान ्�  नोरानी ्रना, �व्शपट 
�वषाकैैा ्� � ाा�वाध्  समझ ्ो  ापै ्रनक ीकै ुडकटा ्ो पनुः ए्�्ृै ्रना और अंै ैः एन 
�वषाकैैा   ै� ााां ्� भ�वपावा्ी ्रनक ीकै ुसााोमा ा् सा ्ा �व्ास एव ंस्ाापन ्रना ी । 
टोिकस्ोलोिज्ल पा वकज एव ं  डकटा �वेलकष् उप्र्य ्� पीेान क्  माधाम सक ए् ए्�्ृै 
फक मव ा्  ्ा �व्ास मानव ववाववा ै ा  पााावर् पर रसाानय एव ं  अता वटकससा क्    ै्ूल 
 भावय ्ो समझनक क्  समग  ाास ्ा ए् अ्भतन अों ी । पााावर्ीा रसाानय क्    ै्ूल  भावय 
्ा आ्लन ्रनक ीकै ु�वाधाय क्  �व्ास, मलूाां्न एव ंअन ुाोो पर �वशकष धाान न्ाा ोाा ी । 
एस क्  अ ैनरकै, ाी  ाास उन सभी �वषाकै अंै ः� ााा ं ्ा व्ान ्रनक क्  ्लए ए्�्ृै 
पर��् र्नी ैाय क्  मलूाां्न पर �्ाा ोाा ी  जो ैनाव क्  अंै ोाै  ए् जी�वै  ्ाल� क्  
भीैर ीोैी ीह ै ा अता  जा ैाय म� समान एज�टय ्� ्ारावाई �् �वाध ्� भ�वपावा्ी ्रनक ीकैु 
ए्  जा ै म� ीुई टोिकस्ोजीनो्म्   ै� ाा क्  �ान ्ा उपाोो ्रैक ीह।  ्ाल� �वष�व�ान 
एव ंववाववा जो�लम मलूाां्न समीू क्  �वषा : (i) रसाानय एव ं वटकससा दवारा ज �व्  ्ा्लाय 
क्  ोड़सड़ी ्ा अधाान; (ii) आ्�व्  ्टन एव ं पारंपनर् �वषाकैैा माप्ंडय म� पनरवैान ्ा 

अनवुी�् ्रना ै ा �व्शपट �वषाकैैा ्� � ाा�वाध्  समझ  ापै ्रनक क्  ्लए डकटा ्ो 
ए्�्ृै ्रना, एव ं (iii) �वषाकैैा    ै� ााां ्� भ�वपावा्ी ्रनक ीकै ुसााोमा ा् र �व््सै 
्रना ै ा �वाधमाता सनाना । 
  
ऊजर् वी मि्तत् - छात� से छात� ्� समीता  
�प लक 20 वषा म� मिवैप् यजाा ेाापेा एव ं  ववाववा ै ा  सीमार� म�  एस्� भू् म्ा सक 
ससंांधै �ान म� अभूै पवूा  ो ै ीुई ी । एस समी�ा म�, िजस्ा 14 वीं एंटरनकशनल सोसाएट�  ्र 
तारूो  ् ्मवट� एडवांवड व्ूल म� सतूपाै ीुआ  ा, लकल् मिवैप् यजाा ेाापेा ्� स ुनाा्� 
अवधार्ाा ं्ा उललकल ्रैक ीह और एस  ेन पर ेेाा ्रैक ीह �् मिवैप् म� अाध् यजाा लाा 
काय ीोैी ी । लकल्य ्� समी�ा सैाैी ी  �् उचे मिवैप् म� तारू्तस ्� अ्ााध्  सखंाा ै ा  
यजाा ेाापेा, ै�ंत्ासंे र्  एव ं पलािवट्ैा क्  सीे अ ै सवंक्नशील परवपर � ाा ्ो सनाए 
रलनक ्� आवेा्ैा क्  ्ार् ्शकर्� मिवैप् ्ो यजाा ्� अ्ााध् आवेा्ैा ीोैी ी । 
यजाववी संै लुन ्� ोड़सड़ी, सतू्�््ा ोु् व�ा  नातं् ीकै ु ाा ै�ंतसधं ै�ंत्ा ेाापेा 
पारवपनर् � ाा मिवैप् पनरप  ्� लरासी ाा सीएनएस क्  ोभंीर �व्ारय ै् ्ो उैपतन  ्र 
स्ैी ी ।  लकल् ै�ंत्ा संे र् एव ं मौ्ल् ('ीाउस्��पों') ्ो्श्�ा  � ााां म� ै�ंत्ा  यजाा 
्�  लपै ्ो ्वर ्रैक ीह। एस क्  अ ैनरकै, लकल् सवाााध् सामाता यजाा (गलू् ोज) क्  व ् िलप् 
सोैय अ ााै ् गलटूामकट, ल कटकट,  ्�टोन स्डी एव ं  मधाम अृलंला वसीा अनल ्ा व्ान ्रैक ीह।  
लकल् संे लन ( पनर्ो्श्ाएं  और ैानर्ा्ो्श्ाएं ) एव ं  आप ूै ा ( ैानर्ा्ो्श्ाएं और 
माए ोिगलाा) और �व्भतन यजाा �धनय क्  उपाोो सक यजाा सबसटकट क्  पनरवीन म� ो र-ै�ंत्�ा 
्ो्श्ाां ्� सीुआाामी भू् म्ा ्� ेेाा ्रैक ीह । अंै  म�  वक सीएनएस म� सााधै यजाा समिव  ै 
क्  रोोा्म् पनर्ामय ्� ेेाा ्रैक ीह।  

https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/31318452�
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एम.पी.सोडान, एम.एम. सलमान, एे.ई.टाएटस, ई.अमीनी, जक.वी. एंडरसन, सी. े सै�,  ए  वी इासूा, 
ट�.जी. इासूोवकाा, ई. एी �्  , �फएटास डी एिवपडंोला, जी �फएटास डी साोाा, आर.ए. ोाकंलकलस, डी. 
ोपुैा, आर.  ोपुैा,  एस.आ.र ीा, आई.ए. ीक्मों, एम. जगोर, ई. जक्ससन, पी. ्ुमार�, एन 
लक्पपा, ए.पी.एल. माशा, जक. ्मैलोीनकर, वाई. ाोावा, पी.आर. ्ुमार, ए .सी. नरसकरो, ए. 
सला्मान, एस. सल�म, एस. शमाा, जक.एम. ्सलवा, एस. ्सीं, क् . सलु�लाा, ट�.डसला.ू टक रा, सी. 
व ा्ार�, ए. ाा्व, आर. ाामाोा्�, सी. आई. सीडकनसके र. जनाल ऑफ़ तारूो  ् ्मवट� 2019, 151: 
139-165.  

  
 
 

मि्तत् प�रप्� (बे न सस र् कस) ्ा �नमारर एवा पनु�नरमारर: सामानध एवा रोग साबाधी ता�त्ात 
मागरदशरन  
लकल्य ्� अनभु ूै  ी  �् पनरवकश पू् ाै ाा �् द�ा एव ंपनरधीा ै�ंत्ा ैतं क्  सीे घ नप  परवपर 
� ाा पर  नभार ्रैा ी । ए् ्सूरक सक संे ार ीकै,ु ्ोनय  ्ा्लाय ्ो समानांैर एव ं समतवा म� 
�व््सै ्रना ीोोा �व्ास क्  ्ौरान सीएनएस ै ा पीएनएस सक ै�ंत्ा�ीा पवूाअनमुानय ्ो अपनक 
उाेै लला ्ो्श्ाां ै् पींुेनक ीकै ु�ववैृै  ्नूराय ै् अवेा �ववैार ्रना ेानीए। नसा ्रनक 
क्  ्लए, वक ै�ंत्ा�  माोा् शान अ्ुा ं्� अृलंला ्ा अधाान ्रैक ीह एव ंउन्ा पालन ्रैक 

ीह। मी्वपू् ा ाी ी  �्  जस ाक अ्ु �व्ासशील अ�ैंै ाुं क्  माोा् शान म� मी्वपू् ा भू् म्ा 
 नभाैक ीह, उसी ्ौरान उती� अता  मलु तारूोडकवलपम�टल   � ााा ंम� भी मी्वपू् ा ीोना  ्ट 
�्ाा ी , ज सक �् ््नटा्ल  ोजक नटसा ्ा  वास। वैामान म�, � ै ाा तारूोडीजकनकरकशन क्  उपरांै  
मिवैप् क्  एलाज म� ए् सड़ी साधा वैनधार� सीएनएस म� ै�ंत्ा�ीा पनुजानन ्� अनपुिव  ै ी । 

 एस क्  �वपर�ै, पीएनएस ै�ंत्ा� ्ो  पनु: उ्पतन ्र स्ैक ीह।  एस �वरोधाभास ्ो समझानक ीकै ु
अनक् अवधारनााा ं ्ो सामनक रला ोाा, परंै ु ीाल क्  अधाान सं् क ै क्ैक ीह �् 
ी �्ंो तारूोडकवलपम�टल म ् क  नपम  �् द�ा ै�ंत्ा ैतं (सीएनएस) पनुजानन ्ो सढ़ावा क्नक क्  ्लए 
मी्वपू् ा ीो स्ैा ी । एंटरनकशनल सोसााट� ऑ  तारूो क् मकवट� (आईएसएन) एव ं जनाल ऑ  
तारूो क् मकवट�  (जकसीएन) क्  दवारा आाोिजै सक् � ड रल ो्शप व्ूल, अलपस ् , ऑिवटाा म� ्सैसंर, 

https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DBordone%2520MP%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31318452�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DSalman%2520MM%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31318452�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DSalman%2520MM%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31318452�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DTitus%2520HE%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31318452�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DAmini%2520E%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31318452�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DAmini%2520E%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31318452�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DAndersen%2520JV%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31318452�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DChakraborti%2520B%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31318452�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DChakraborti%2520B%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31318452�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DDiuba%2520AV%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31318452�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DDiuba%2520AV%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31318452�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DEhrke%2520E%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31318452�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DBraga%2520de%2520Freitas%2520G%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31318452�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DGon%25C3%25A7alves%2520RA%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31318452�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DGupta%2520D%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31318452�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DGupta%2520R%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31318452�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/31630412�
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2018 म� भाो लकनक वालक   ्श�ाुं दवारा ्ल�लै ए् सक्मनार नरपोटा ाीाज लकल्य नक उपलबध ्राई 
ी । ाी एडवासं व्ूल  एन ससंांधै �कतय म�  मलु  धान ्सदधांैय  और भ�वपा ्� ेुनौ ैाय पर 
ेेाा ्रनक ीकै ु ै�ंत्ा �व्ास ै ा  पनुजानन(तारूोडकवलपम�ट एंड र�जनरकशन) �कतय क्  अग्ी 
माोा् शा् य ्ो ए् सा  लााा ी । 
एस. रोएो पएगगोस, आर.जक. �वगाकस, डी सकक्मान, एन आई सो्ाए, सी ्शा, जक डक�वमकस, जी ोोमको, 

एस गािवस, ए ी््, ट�. क् .  ् नर्नर, एफ़ �्र र, एम लोपको, जी लु ंघ, मांजकनोकनञा पी, माएर एस, एम 
ालोआुन अलसएुरन, एमएम ा्लवकरा, जक लनूा-पकर�सो, जक  धान, ए रक�डस क् , एसी रमोस-ीनरस, एमसी 
नरसकरो, आर शक् लनो, एम सी सक् लस, एस ्सीं, पी ा ाोटो�्स, ए ेकड्टल ।     जनाल ऑफ़ 
तारूो क् ्मवट� , 2019, डीाआई : 10.1111/जकएनसी.14900.           

  
 
 पास �् सास रोग हेत ु�निमचत बाधोमा र् र : ए् खोज जो स् ्तट्ार� हो जाती है  
ीा न्ार् वाीन स�ुवधाा,ं  ारं्भ् पवूााभासी साधनय ्� ्मी एव ं सरल ाे�््सा उपेारय ्� 
अनपुिव  ै पा� �् ससं डीोीो (पीडी) ीकै ुसााोमा ा् र �व््सै ्रनक क्   ाास ्� आवेा्ैा  ्ट 
्रैक ीह। ए् सााोमा ा् र सक समा पर एव ंेाना्म्  न्ान म� सीााैा  ्रनक और ए् उपाकुै 
उपेार �व्लप ्� लोज अपक��ै ी । पनरधीा अोंलु�-ाेहनय ्ा उपाोो  ो ै ्ा आ्लन ्रनक, 
पा� �् ससं डीोीो (पीडी)  ्ो अता ससंांधै �व्ारय सक प ृ्  ्रनक एव ं ाे�््सीा �व्लपय क्  
 भाव ्�  नोरानी ्रनक ीकै ु�्ाा जा स्ैा ी । �प लक ्ो ्श्य सक, ए् उपाकुै मा ा् र ्� लोज 
म� पनरधीा रकै (पकनर क रल बलड) ्ो  ए्त ्रनक ीकै ु तानूैम आ ाम्  � ाा, अ्ााध् 
ो ैशील  ्ृ ै, एव ं मी्वी�न न  ै् ाेंै ा क्  ्ार्  नरंैर ल��ै �्ाा जाैा ी । एस क्  
अ ैनरकै, मिवैप् सक घ नप   न्टैा क्  ्ार्  मिवैप्मकर दव (सकरमोवपाानल रलडू 
(सीएसएफ़) ्ो भी वर�ाैा ्� जाैी ी ।  पारंपनर् एव ंसम्ाल�न पनरप्ृै उप्र्य ्ो उपाोो 
्र  ोट�न ै ा  ो र- ोट�न ै्वय ्� ए् सखंाा नक, मखुा रप सक धाि्व् ै्व, एस  ्ार क्  
्पट ्  तारूोडीजकनरकनटव �व्ार ीकै ु  ो ै ्�  नोरानी एव ं  उपेार क्   �व्लप ्ा आ्लन 
्रनक क्  ्लए, सााोमा ा् र क्  रप म� उपाोो ्रनक ीकै ुपााापै �मैा ्ा  ्शान �्ाा। परंपराोै  
र्नी ैाय एव ं अपक �ा्ृै नए पनरप्ृै उप्र्य, ज सक �्  ोनटा्मकस, नक पीडी रोाोाय म� 
अ्ााध् �व्शपट रकै ै ा सीएसए -�व्शपट  ोट�न, फ� मकटलस, धाै-ुसाधा्ार�  ोट�न, सामाता 
एतेलकमकट�  ोट�न क्  पनरव ै ाै  वैर ्� उपिव  ै एव ं अ ै ्नटै अ वा सशंोाधै α-
 ्सतािूकलन एन ्ो  ्ट �्ाा। जस�् अनक् रासाा न् ै्व जुड़क ीुए न्लक ीह, ाीाज ै् �् ए् 
भी  ोट�न ाा धाै ु वपपट रप सक रोो � ंोर� टं म� पनरव ै ाै  नी� ं ीुआ ी । ाी लकल  ोट�न एव ं 

https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed�
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धाैाु ंपर ए् अदाैन जान्ार�  ्ान ्रैा ी  जो �् सााोमा ा् र अतवकष् क्  ्ौरान अ्ााध् 
�मैा ाकुै न्लक  ीह, परंै ु  ए् �वेवसनीा सं् क ै् (एं�ड क् टर) क्नक म� असम ा ी । समी�ा ए् 
 ामा�्् � ंोर� टं ्� लोज ्रनक ीकै ु अ भावी नीट क्  ्ार्य पर भी  ्ाश डालैी ी  एव ं
आउटपटु ्ो वावै�व्ैा म� रपांै नरै ्रनक ीकै ु ाोगा �वाधाय ्ा  वैाव ्रैी ी ।  
ए. सर्ार, एन. रावै, एन. सेान, एम.पी. ्सीं.  तारूोट्िकस्सट� नरसेा, 2019, 36: 627-644.    
  

  
 मुल  ोट�न एवं धाैु  ् ितडडकट मा ा् सा क्  सा  मानव ववांसकव् सक पनरधीा रकै एवं सकरमोवपाानल रलूड (सीएसएफ़) क्  
संगी ्ा ए् आरकली ाेत।  आरकल क्  आधार पर लाकै मा ा् सा क्  लाभ एवं सीमाएं  
 

 पसवपदवर �ल ाडने एक्पोपर से र�सत र�चलै�जड वध्् चदह� म� व�धरत प�तसतधाशीलता ्� जााच ्रने 
हेत ुए् पो�टओ�म् कितट्ोर  
सबसटकन्शाा नाएगा (एसएनआई) और नीपपो  ् नपस (एेआई) जो �् ्लडंकन एकवपोोर सक ग्सै 
माैा ेुनीाा [(मलुीा लुरा्; 0.25 ्मल�गाम / �्गा) सोभाै ा क्  5 न्न सक 21 न्न(जीडी5) सक 
(जीडी21) ै् और एस क्  उपरांै  12 सपैाी ्� वाव्ैा पर र�े ल�जड (मलुीा लुरा्; 2.5 
्मल�गाम/ �्गा,  21 न्न ै्, ] ्� संै ानय ्ो प ृ् ्र  ोनटा्म् �वेलकष् �्ाा ोाा  ा। 
2डी जकल व दाुै ््संे लन सक ाी पैा ेला �्  सवपवूा ्लडंकन एकसपोजर सक ग्सै संै ानय म� 
वाव्ैा पर प ृ् �्ए ोए मिवैप् �कत (मकन र�जन) म�  ोट�नय क्   ्टन म�  ्ोई �वशकष 
्भतनैा नी� ंन्ली।  सव पेेाै ्लडंकन ट�टकड  नातं् संै ानय सक ैलुना ्रनक पर  माएटो््ितडाल 
ससंांधै  ोट�नय एव ंयजाा ेाापेा, ासूीकानूटन- ोट�सम पा वक, सरंेना्म् एव ंै�ंत्ा�ीा �व्ास 
 ्टन म� सड़ी मात म� पनरवैान क्लक ोए और िजससक र�े ल�जड संै ानय सक प ृ् �्ए ोए म� वाधाै  
ऑकसकडकनटव वटकस न्ला। र�े ल�जड संै ानय क्  नीपपो  ् नपस (एेआई) और सबसटकन्शाा 
नाएगा (एसएनआई) म� वकवटना बल्नटों और डीएनए ल डनरों सक सड़ी मात म� एपोपटो्सस म� वदृाध 
न्ली। र�े ल�जड संै ानय  क्  मिवैप् �कत क्  अलटावट्ेरल �वेलकष्  सक भों माएटो््ितडाल 
अलंडैा, ्सन िपट् �वघटन एव ं नक ोनट् सरंेनाएं न्ली।ं  र�े ल�जड ेूीय क्  तारूोसकीक�वारल 

https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DSarkar%2520A%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31267488�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DRawat%2520N%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31267488�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DRawat%2520N%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31267488�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DSachan%2520N%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31267488�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DSachan%2520N%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31267488�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DSingh%2520MP%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31267488�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed�
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अधाानय म� ््गनकनटवक  और मोटर  ंकशतस  म� अाध् माता म� पनरवैान ्ा पैा ेला।  आं्ड़य सक 
पैा ेलैा ी  �्   सवपवूा ्लडंकन एकसपोजर सक ग्सै संै ानय क्  ै�ंत्ा ैतं म� अनवरै आ्�व् 
पनरवैानय ्ो  कनरै ्रैा ी , जो �् वाव्ैा पर र�े ल�ज उपरांै  तारूोडीजकनकरकशन ्� सढ़ै म� 
 ्ट  ीोैा ी । 
ए. अीवावैव , ए. क् .अीवावैव, एम. ्मअा, जक.शं् र, ए. अगीनर,  एम. ्ाम न,  पी. क् . ्सीं,    एस. 
ाा्व , डी. परमार।  तारूोट्िकस्ोल्जी, 2019,74:184-195.          
  

  

https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DSrivastava%2520A%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31330156�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DSrivastava%2520AK%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31330156�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DSrivastava%2520AK%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31330156�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DMishra%2520M%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31330156�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DMishra%2520M%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31330156�
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https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DKamthan%2520M%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31330156�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DSingh%2520PK%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31330156�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DYadav%2520S%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31330156�
https://translate.google.com/translate?hl=en&prev=_t&sl=en&tl=hi&u=https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm%3DYadav%2520S%255BAuthor%255D%26cauthor%3Dtrue%26cauthor_uid%3D31330156�
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 CSIR-IITR Toxicology Research Bulletin 
39(2) 2019 

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 institute has been continuously working in the field of toxicology for more than five 
decades and has made unique contribution in commercial, industrial and environmental 
toxicology for the improvement of human health. The present Toxicology Research Bulletin 
is a representation of our all the activities appeared in peer reviewed and refereed scientific 
publications.   

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 
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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. 
 
Xenobiotic mediated diabetogenesis: Developmental exposure to dichlorvos or atrazine 
leads to type 1 or type 2 diabetes in Drosophila  
The increased incidence of diabetes to the magnitude of a global epidemic is attributed to 
non-traditional risk factors, including exposure to environmental chemicals. However, the 
contribution of xenobiotic exposure during the development of an organism to the etiology of 
diabetes is not fully addressed. Developing stages are more susceptible to chemical insult, but 
knowledge on the consequence of the same to the onset of diabetes is residual. In this context, 
by using Drosophila melanogaster having conserved Insulin/Insulin growth factor-like 
signaling (IIS) as well as glucose homeostasis as a model, authors evaluated the potential of 
developmental exposure to dichlorvos (DDVP, an organophosphorus pesticide) or atrazine 
(herbicide) to cause diabetes in exposed organisms. Flies exposed to DDVP during their 
development display insulin deficiency or type 1 diabetes (T1D) while those exposed to 
atrazine show insulin resistance or type 2 diabetes (T2D), suggesting that exposure to these 
xenobiotics during organismal development can result in diabetes and that different 
mechanisms underlie pesticide mediated diabetes. Authors show that oxidative stress-
mediated c-Jun N-terminal kinase (JNK) signaling activation underlies insulin resistance in 
flies exposed to atrazine during their development while DDVP-mediated T1D involves 
activation of caspase-mediated cell death pathway. Mitigation of oxidative stress through 
over-expression of SOD2 in atrazine (20μg/ml) exposed flies, revealed significantly 
decreased oxidative stress levels and reduced phosphorylation of JNK. Moreover, glucose 
and Akt phosphorylation levels in SOD2 over-expression flies exposed to atrazine were 
comparable to those in controls, suggesting restoration in insulin sensitivity. Therefore, 
exposure to xenobiotics during development is a common risk factor for the development of 
type 1 or type 2 diabetes. Accordingly, the present study cautions against the use of such 
diabetogenic pesticides. Also, mitigation of oxidative stress or anti-oxidant supplementation 
could be a potential therapy for xenobiotic mediated type 2 diabetes. 
Gupta HP, Jha RR, Ahmad H, Patel DK, Ravi Ram K. Free Radical Biology and 
Medicine, 2019, 141: 461-474.  
 

https://www.ncbi.nlm.nih.gov/pubmed/31319158�
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Jha%20RR%5BAuthor%5D&cauthor=true&cauthor_uid=31319158�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmad%20H%5BAuthor%5D&cauthor=true&cauthor_uid=31319158�
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Schematic diagram showing onset of Type-1 or Type-2 diabetes in flies exposed to dichlorvos or atrazine and the 
mechanisms underlying xenobiotic mediated diabetogenesis. 

 
Effect of difenoconazole fungicide on physiological responses and ultrastructural 
modifications in model organism Tetrahymena pyriformis   
The continuous and extensive use of pesticides, particularly in the field of agriculture, leads 
to contamination of all ecosystems (water, soil, and atmosphere). Among pesticides, 
fungicides constitute a larger group whose impact on the environment are still poorly studied. 
Difenoconazole belongs to triazole group of fungicides having high photochemical stability 
and have low biodegradability, which makes them persistent in water bodies. The present 
study focuses on the physiological and cytotoxic impact of difenoconazole fungicide on 
ciliated protozoa, Tetrahymena pyriformis with reference to growth, morphology, behaviour 
and its generation time. Morphological studies showed changes in the shape and size of T. 
pyriformis. The authors result showed an inhibitory effect on population growth of T. 
pyriformis and the IC50 concentration was found to be 6.8 μg/ ml. The numbers of generations 
decreased and generation time was found to be extended in a concentration and time 
dependent manner. Difenoconazole caused significant depletion in phagocytic activity and 
also ultra-structural changes were observed by Transmission electron microscopy (TEM) 

https://www.ncbi.nlm.nih.gov/pubmed/31299474�
https://www.ncbi.nlm.nih.gov/pubmed/31299474�
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analysis. The results indicate that the Tetrahymena toxicity assay could be used as a 
complementary system to rapidly elucidate the cytotoxic potential of fungicide. 
Maurya R, Dubey K, Singh D, Jain AK, Pandey AK. Ecotoxicology and Environmental 
Safety, 2019, 182: 109375.  
 
 

 
 
Bright field images of T. pyriformis cells after 1 h and 24 h treatment of difenoconazole (Magnification 100x). (A, D) Control; 
(B, E) Cells treated with 7 µg/ml of fungicide; (C, F) Cells treated with 10 µg/ml of fungicide. Red arrows represent rounding of 
cells. Blue arrow represents the dividing cell. Black arrow depicts the enlargement of contractile vacuole. Green arrow represents 
the bulging of the membrane. White arrow shows loss of body part.  

Comparative microbiome analysis of two different long-term pesticide contaminated 
soils revealed the anthropogenic influence on functional potential of microbial 
communities  
Microbial communities play a crucial role in bioremediation of pollutants in contaminated 
ecosystem. In addition to pure culture isolation and bacterial 16S rRNA based community 
studies, the focus has now shifted employing the omics technologies enormously for 
understanding the microbial diversity and functional potential of soil samples. The authors 
previous report on two pesticide-contaminated sites revealed the diversity of both culturable 
and unculturable bacteria. In the present study, authors have observed distinct taxonomic and 
functional communities in contaminated soil with respect to an uncontaminated soil as 
control by using shotgun metagenomic sequencing method. The author’s data demonstrated 
that Proteobacteria, Actinobacteria, Firmicutes, Bacteroidetes, and Acidobacteria 
significantly dominated the microbial diversity with their cumulative abundance percentage 
in the range of 98.61, 87.38, and 80.52 for Hindustan Insecticides Limited (HIL), India 
Pesticides Limited (IPL), and control respectively. Functional gene analysis demonstrated the 
presence of large number of both substrate specific upper pathway and common lower 
pathway degradative genes. Relatively lower number of genes was found encoding the 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Maurya%20R%5BAuthor%5D&cauthor=true&cauthor_uid=31299474�
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degradation of styrene, atrazine, bisphenol, dioxin, and naphthalene. When three bacteria 
were augumentated with rhamnolipid (20-100 μM) and Triton X-100 (84-417 μM) surfactants 
in HIL soil, an enhanced degradation to 76%, 70%, and 58% of HCH, Endosulfan, and DDT 
respectively was achieved. The overall data obtained from two heavily contaminated soil 
suggest the versatility of the microbial communities for the xenobiotic pollutant degradation 
which may help in exploiting their potential applications in bioremediation. 
Regar RK, Gaur VK, Bajaj A, Tambat S, Manickam N.  Science of the Total 
Environment, 2019, 681: 413-423.  

 
 
 
Biotransformation and cytotoxicity evaluation of kraft lignin degraded by 
ligninolytic Serratia liquefaciens   
Various chemical compounds emerged including kraft lignin (KL) during the processes of 
papermaking. These chemical compounds in effluent of the paper industry have hazardous 
environmental impacts. KL is liable for causing pollution of aquatic and water bodies; hence, 
it must be minimized in order to maintain a healthy and sustainable environment. In the 
present study, KL degradation was performed with ligninolytic bacterium Serratia 
liquefaciens and we confirmed biotransformation of KL to various less polluted or harmless 
compounds. KL being degraded as 1000 mg/L concentration with incubating 30°C for 72, 
168, and 240 h, shaking at 120 rpm under laboratory conditions. Authors found 65% 
maximum degradation of KL and 62% decolorization by the treatment with S. 
liquefaciens for 240 h (10 days). After being the treatment of KL, clear changes were 
observed in its morphology (using scanning electron microscopy and stereo microscopy), 
hydrodynamic size (using dynamic light scattering), and the functional groups [using 
Attenuated Total Reflectance Fourier Transform Infrared Spectroscopy (ATR-FTIR)]. 
Biotransformation of KL monitored by Gas Chromatography-Mass Spectrometry (GC-MS) 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Regar%20RK%5BAuthor%5D&cauthor=true&cauthor_uid=31108361�
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gaur%20VK%5BAuthor%5D&cauthor=true&cauthor_uid=31108361�
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revealed formation of various metabolites. In addition to degradation of KL, detoxification 
(involving biotransformation into various metabolites) was assessed using cytotoxicity assays 
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide [MTT and calcein-
acetoxymethyl (AM) assays] using a human kidney cell line (NRK-52E), which indicated 
improved cell survival rates (74% for the bacteria-treated KL solution treated for 240 h) 
compared to the control (27%). Thus, the present study suggests that bacteria S. liquefaciens 
might be useful in reducing the pollution of KL by transforming it into various metabolites 
along with cytotoxicity reduction for environmental protection. 
Singh AK, Yadav P, Bharagava RN, Saratale GD, Raj A. Frontiers in Microbiol, 2019, 
10:2364.  
 

 
Stereoscope microscopy images of (A) untreated KL and bacterial-treated KL solution after (B) 72, (C) 168, and (D) 240 h 

of incubation. 
  
 
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 
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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. 

 
Identification and characterization of major IgE binding of purified allergenic protein 
(11 kDa) from Buchanania lanzan  
Tree nut along with peanut are among the most potent food allergens, responsible for 
frequently inducing the IgE-mediated hypersensitivity reaction. Authors aim was 
identification, purification of Buchanania lanzan (Bl-11 kDa) protein along with 
characterization and assessment of allergenic potential of clinically relevant allergen. Further 
study was executed in clinical samples of sensitive patients, BALB/c mice, and in-vitro. A 
major IgE binding 11-kDa protein from Buchanania lanzan was purified by anion exchange 
chromatography, reverse phase high pressure liquid chromatography (RP-HPLC) and 
characterized using peptide mass fingerprinting (PMF). Buchanania lanzan (Bl-11 kDa) 
protein shows the pepsin resistance and depicts IgE interacting capacity to Buchanania 
lanzan allergic patient's sera as well as sensitized mice sera. It also showed increase in the 
allergic mediator's like IgE, IgG1, histamine levels in sensitized mice sera. Further study was 
carried out in-vitro (RBL-2H3 cells) and increased release mast cell degranulation mediators 
such as β-hexosaminidase, histamine, CysL and PGD2 in the culture supernatant was found. 
The activation of Th2 cytokines/transcription factors and expression of molecular markers in 
the downstream of mast cell signaling were up-regulated while the Th1 transcriptional factor 
(T-bet) was decreased in Bl-11 kDa protein treated mice. Conclusively, study demonstrates 
Buchanania lanzan purified protein to be potential allergen that may generate an allergic 
reaction in sensitized individuals, and one of the most important IgE binding protein 
responsible for its allergenicity. 
Kumar S, Khan S, Verma AK, Dwivedi PD. Food Research International, 2019, 125:108640.  
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Schematic presentation 
 
Occurrence and toxicity of a fusarium mycotoxin, zearalenone   
Zearalenone (ZEA) is a mycotoxin produced by the fungi of Fusarium genera, which 
contaminates the cereals and food stuffs worldwide. Fusarium mycotoxins are considered as 
important metabolites related to animal and human health. Evidences indicate that ZEA has 
been found to be present in different food stuffs from developed countries like USA, Canada, 
France, Germany, Japan, etc. and developing nations like Egypt, Thailand, Iran, Croatia, 
Philippines, etc. The toxicokinetic studies reveal that following oral exposure of ZEA, the 
compound is absorbed through gastrointestinal tract (GIT), gets metabolized and distributed 
to different body parts. ZEA has been shown to cause reproductive disorders in laboratory 
animals. Although the toxicity of ZEA in humans has not been conclusively established 
nonetheless, limited evidences indicate that ZEA can cause hyper estrogenic syndrome. 
Though, ZEA causes low acute toxicity, but reports are available confirming the systemic 
toxicity caused by ZEA. There is no review available that addresses the occurrence, systemic 
toxicity and the probable mechanisms of ZEA toxicity. This review shall address the world-
wide occurrence and in vivo & in vitro toxicity studies of ZEA over the past 20 years. The 

https://www.ncbi.nlm.nih.gov/pubmed/31446772�


29 
 

�वष�व�ान शोध प�त्ा /Toxicology Research Bulletin  39 (2) 2019  
 

review shall also discuss the toxicokinetics of ZEA and metabolites; illustrates the systemic 
toxicity and probable mechanisms of action leading to the risk associated with ZEA. 
Rai A, Das M, Tripathi A. Critical Reviws in Food Science in Nutrition, 2019, 26: 1-20.  
 
Critical role of mitochondrial dysfunction and impaired mitophagy in diabetic 
nephropathy   
Mitochondrial dynamics play a critical role in deciding the fate of a cell under normal and 
diseased condition. Recent surge of studies indicate their regulatory role in meeting energy 
demands in renal cells making them critical entities in the progression of diabetic 
nephropathy. Diabetes is remarkably associated with abnormal fuel metabolism, a basis for 
free radical generation, which if left unchecked may devastate the mitochondria structurally 
and functionally. Impaired mitochondrial function and their aberrant accumulation have been 
known to be involved in the manifestation of diabetic nephropathy, indicating perturbed 
balance of mitochondrial dynamics, and mitochondrial turnover. Mitochondrial dynamics 
emphasize the critical role of mitochondrial fission proteins such as mitochondrial fission 1, 
dynamin-related protein 1 and mitochondrial fission factor and fusion proteins including 
mitofusin-1, mitofusin-2 and optic atrophy 1. Clearance of dysfunctional mitochondria is 
aided by translocation of autophagy machinery to the impaired mitochondria and subsequent 
activation of mitophagy regulating proteins PTEN-induced putative kinase 1 and Parkin, for 
which mitochondrial fission is a prior event. In this review, authors discuss recent 
progression in the authors understanding of the molecular mechanisms targeting reactive 
oxygen species mediated alterations in mitochondrial energetics, mitophagy related disorders, 
impaired glucose transport, tubular atrophy, and renal cell death. The molecular cross talks 
linking autophagy and renoprotection through an intervention of 5'-AMP-activated protein 
kinase, mammalian target of rapamycin, and SIRT1 factors are also highlighted here, as in-
depth exploration of these pathways may help in deriving therapeutic strategies for managing 
diabetes provoked end-stage renal disease. 
Saxena S, Mathur A, Kakkar P. Journal of Cellular Physiology, 2019, 234: 19223-19236. 
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Hyperglycemia induced mitochondrial dysfunction mediated cell death during diabetic nephropathy 

A comprehensive review on mustard-induced allergy and implications for human health 
Mustard is widely used in a variety of foods/food products to enhance the flavor and 
nutritional value that subsequently raise the risk of hypersensitivity reactions. Mustard allergy 
has been reported for many years and is increasing gradually especially in the areas where its 
consumption is comparatively higher, and it may be considered among the most important 
food allergies. A number of relevant clinical studies focused on mustard-induced allergic 
manifestations are summarized in the current review. In addition, the knowledge regarding 
the immunological as well as biochemical characteristics of mustard allergens that have been 
known till date and their cross-reactivity with other food allergens have also been discussed 
here. Notably, mustard may also be present as a hidden allergen in foods; therefore, it is 
important to recognize food products that may contain mustard as it may pose potential risk 
for the allergic individuals. Additionally, the better understanding of the underlying 
mechanism in mustard allergy is a prerequisite for the development of specific therapeutic 
procedures. Conclusively, mustard sensitivity should be routinely tested in patients with 
idiopathic anaphylaxis for the safety of the allergic patients. 
Sharma A, Verma AK, Gupta RK, Neelabh, Dwivedi PD. Clinical Reviews in Allergy and 
Immunology, 2019, 57: 39-54.  
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The probable mechanism of mustard allergen-induced allergic manifestations in different organs that may lead to asthma, 
allergic rhinitis, atopic dermatitis, and other associated allergic disorders. 
 
Phytochemicals based chemopreventive and chemotherapeutic strategies and modern 
technologies to overcome limitations for better clinical applications  
Naturally occurring phytochemicals or plant derivatives are now being explored extensively 
for their health's benefits and medicinal uses. The therapeutic effect of phytochemicals has 
been reported in several pathophysiological settings such as inflammatory disorders, 
metabolic disorders, liver dysfunction, neurodegenerative disorders, and nephropathies. 
However, the most warranted therapeutic effects of phytochemicals were mapped to their 
anticancerous and chemopreventive action. Moreover, combining phytochemicals with 
standard chemotherapy has shown promising results in cancer therapy with minimal side 
effects and better efficacy. Many phytochemicals, like curcumin, resveratrol, and 
epigallocatechin-3-gallate, have been extensively investigated for their chemopreventive as 
well as chemotherapeutic effects. However, poor bioavailability, low solubility, 
hydrophobicity, and obscure target specificity restrict their therapeutic applications in the 
clinic. There has been a continually increasing interest to formulate nanoformulations of 
phytochemicals by using various nanocarriers, such as liposomes, micelles, nanoemulsions, 
and nanoparticles, to improve their bioavailability and target specificity, thereby maximizing 
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the therapeutic potential. In the present review, authors have summarized chemopreventive as 
well as chemotherapeutic action of some common phytochemicals and their major limitations 
in clinical application. Also, authors have given an overview of strategies that can improve 
the efficacy of phytochemicals for their chemotherapeutic value in clinical settings. 
 Singh VK, Arora D, Ansari MI, Sharma PK. Phytotherapy Research, 2019, doi: 
10.1002/ptr.6508.  

 
 
 
Phytochemicals act through multiple pathways that may play a major role in targeting cancer cells. Phytochemicals target 
cancer‐related proliferating signaling pathways and numerous other important pathways such as cell cycle progression, 
angiogenesis, metastasis, epigenetic regulation, and cancer stem cells to target cancer cells for therapeutic gain. Moreover, 
phytochemicals can also induce apoptosis, autophagy, oxidative damage, and mitochondrial dysfunction to kill cancer cells. 
(↓) indicates the down‐regulation of the target in a pathway, whereas (↑) indicates the upregulation of the target in a pathway 
 
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. 
 
Candle soot derived carbon nanoparticles: An assessment of cellular and progressive 
toxicity using Drosophila melanogaster model  
The biomedical demand of the nanomaterials is continuously increasing due to their wide 
range of applications in the field. However, before the implementation of these 
nanomaterials, toxicity assessment is essential for its safe usage. In the present study, the 
toxicity of carbon nanoparticles (CNPs) was investigated which was derived from candle soot 
and compared with commercially available multi-walled carbon nanotubes (CNTs) by using 
Drosophila melanogaster as a model system. First instar Drosophila larvae were exposed to 
CNPs as well as CNTs, and the toxic effects of these nanomaterials were compared. The 
result shows that both nanomaterials enhance the level of reactive oxygen species and 
oxidative stress in the Drosophila, which leads to the upregulation of heat shock proteins that 
may cause cytotoxicity in exposed Drosophila larvae. In contrast, exposure to CNPs and 
CNTs did not affect the developmental period of the larvae. Morphology of the internal 
organs, brain, gut and Malpighian tubules was also not altered in the exposed larvae. 
Similarly, no change observed in the cytoskeleton (F-actin) of these organs. Reproductive 
performance was slightly reduced in the case of CNPs compare to control. However, CNTs 
exposure did not show any significant effect on the reproductive performance of the flies that 
emerged from exposed larvae in comparison to control. Hence the study concludes that 
exposure to CNPs and CNTs cause a moderate level of cytotoxicity in Drosophila. The study 
also indicates that the inexpensive CNPs may use as an alternative to expensive CNTs for 
biomedical and biological applications. 
Pandey H, Saini S, Singh SP, Gautam NK, Singh S.  Comparative Biochemistry and 
Physiology Part C: Toxicology & Pharmacology, 2019, 228: 108646.  
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Regulatory Toxicology 
Regulatory toxicology group is involved in the generation of analytical data in different 
matrices and safety data for products. This endeavour helps regulatory agencies to take 
decisions for the production, marketing and usage of a vast variety of industrial chemicals, 
agrochemicals, pharmaceuticals, cosmetic products, food/feed additives, etc. Compliance to 
Good Laboratory Practices (GLPs) is the key to international acceptance of safety 
data/reports on industrial and consumable products. A state of the art GLP Test facility for 
regulatory toxicology studies has been created since 2014. CSIR-IITR is the first CSIR 
laboratory and second in the Government Sector to get GLP certification for toxicity testing. 
Our constant efforts to expand the scope of GLP Test Facility resulted into getting 
certification for “Environmental studies on aquatic and terrestrial organisms” in April 2016 
which makes it the only GLP certified laboratory in the government sector to carry out 
ecotoxicology studies. The facility has further extended its scope for chronic toxicity studies, 
in vitro mutagenicity studies, primary skin irritation and skin sensitization tests during the re-
certification of the facility this year. This facility has helped in supporting the cause of “Make 
in India” by doing safety assessment of chemicals, materials and products developed by small 
and medium enterprises for their global positioning. The existing facilities are being 
upgraded following National/International guidelines to provide scientific knowledge to 
society, forge linkages with industry and for sustainable development around the world. 
Organic pollutants are ubiquitous contaminants in ecosystems. Most of the contaminants are 
lipophilic and thus can be accumulated in higher trophic level organisms, get transferred 
through the food chain to humans and finally induce harmful effects. It is, therefore, critical 
from human health perspective to continue monitoring of residues in culinary samples 
collected from various parts of ecosystem. Also, it is important to develop and validate 
methods for rapid estimation of large number of pollutants so that timely intervention 
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strategies can be planned. The issues addressed by the group are : (i) development of newer 
analytical methods for characterization and quantification of chemicals and (ii) 
toxicological/safety evaluation of chemicals and products as per GLP guidelines. 
 
Bioaccumulation, biotransformation and toxic effect of fipronil in Escherichia coli   
Fipronil is a highly effective, broad-spectrum insecticide used to control pests, globally. The 
increased usage has led to contamination of soil, water, fruits, and vegetables. The wide and 
frequent usage of fipronil across the globe calls for attention regarding risk assessment of 
undesirable effects on non-target microorganisms. In this context, the present study was 
carried to understand the impact of fipronil on non-pathogenic Escherichia coli. The non-
pathogenic E. coli are important commensal of the intestinal tract of humans and animals and 
are also indicator organisms in the environment. The authors study indicates that exposure of 
E. coli to fipronil (100 μM concentration) leads to significant reactive oxygen species 
production, loss of membrane potential and viability. Further, authors have witnessed the 
bioaccumulation and biotransformation of fipronil by E. coli at non-lethal concentrations. 
The bio-transformed products (fipronil sulfone and fipronil sulfide) are also the major 
metabolites (along with amide) reported in the feces of the mammals when exposed to 
fipronil. Thus, there is a possibility that the gut E. coli might play a role in the degradation 
and thereby removal of fipronil. In addition, the bioaccumulation of fipronil in bacteria is of 
concern and need to be further explored because it can lead to biomagnification in the higher 
trophic level and can disturb the ecological balance. In the authors knowledge, this is the first 
report on the determination of fipronil and its metabolites in bacteria through GC-MS/MS. 
Bhatti S, Satyanarayana GNV, Patel DK, Satish A. Chemosphere, 2019, 231: 207-215.  
 
 

 
Graphical representation of the bioaccumulation and toxic effects of fipronil in Escherichia coli  
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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 
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. 
 
 
The energetic brain - A review from students to students  (students) 
The past 20 years have resulted in unprecedented progress in understanding brain energy 
metabolism and its role in health and disease. In this review, which was initiated at the 14th 
International Society for Neurochemistry Advanced School, authors address the basic 
concepts of brain energy metabolism and approach the question of why the brain has high 
energy expenditure. The authors review illustrates that the vertebrate brain has a high need 
for energy because of the high number of neurons and the need to maintain a delicate 
interplay between energy metabolism, neurotransmission, and plasticity. Disturbances to the 
energetic balance, to mitochondria quality control or to glia-neuron metabolic interaction may 
lead to brain circuit malfunction or even severe disorders of the CNS. Authors cover neuronal 
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energy consumption in neural transmission and basic ('housekeeping') cellular processes. 
Additionally, authors describe the most common (glucose) and alternative sources of energy 
namely glutamate, lactate, ketone bodies, and medium chain fatty acids. Authors discuss the 
multifaceted role of non-neuronal cells in the transport of energy substrates from circulation 
(pericytes and astrocytes) and in the supply (astrocytes and microglia) and usage of different 
energy fuels. Finally, they address pathological consequences of disrupted energy 
homeostasis in the CNS. 
Bordone MP, Salman MM, Titus HE, Amini E, Andersen JV, Chakraborti B, Diuba 
AV, Dubouskaya TG, Ehrke E, Espindola de Freitas A, Braga de Freitas G, Gonçalves 
RA, Gupta D, Gupta R, Ha SR, Hemming IA, Jaggar M, Jakobsen E, Kumari P, Lakkappa 
N, Marsh APL, Mitlöhner J, Ogawa Y, Kumar PR, Ribeiro FC, Salamian A, Saleem 
S, Sharma S, Silva JM, Singh S, Sulakhiya K, Tefera TW, Vafadari B, Yadav A, Yamazaki 
R, Seidenbecher CI. Journal of Neurochemistry, 2019, 151: 139-165.  
 
 

 
 
 
Construction and reconstruction of brain circuits: normal and pathological axon 
guidance  (students) 
Perception of the authors environment entirely depends on the close interaction between the 
central and peripheral nervous system. In order to communicate each other, both systems 
must develop in parallel and in coordination. During development, axonal projections from 
the CNS as well as the PNS must extend over large distances to reach their appropriate target 
cells. To do so, they read and follow a series of axon guidance molecules. Interestingly, while 
these molecules play critical roles in guiding developing axons, they have also been shown to 
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be critical in other major neurodevelopmental processes, such as the migration of cortical 
progenitors. Currently, a major hurdle for brain repair after injury or neurodegeneration is the 
absence of axonal regeneration in the mammalian CNS. By contrasts, PNS axons can 
regenerate. Many hypotheses have been put forward to explain this paradox but recent studies 
suggest that hacking neurodevelopmental mechanisms may be the key to promote CNS 
regeneration. Here authors provide a seminar report written by trainees attending the second 
Flagship school held in Alpbach, Austria in September 2018 organized by the International 
Society for Neurochemistry (ISN) together with the Journal of Neurochemistry (JCN). This 
advanced school has brought together leaders in the fields of neurodevelopment and 
regeneration in order to discuss major keystones and future challenges in these respective 
fields. 
Roig-Puiggros S, Vigouroux RJ, Beckman D, Bocai NI, Chiou B, Davimes J, Gomez 
G, Grassi S, Hoque A, Karikari TK, Kiffer F, Lopez M, Lunghi G, Mazengenya P, Meier 
S, Olguín-Albuerne M, Oliveira MM, Paraíso-Luna J, Pradhan J, Radiske A, Ramos-Hryb 
AB, Ribeiro MC, Schellino R, Selles MC, Singh S, Theotokis P, Chédotal A. Journal of 
Neurochemistry, 2019, doi: 10.1111/jnc.14900.  
 

 
  
Unequivocal Biomarker for Parkinson's Disease: A Hunt that Remains a Pester   
Devastating motor features, lack of early prognostic tools, and absence of undeviating 
therapies call for an endeavor to develop biomarkers for Parkinson's disease (PD). A 
biomarker is anticipated to help in timely and selective diagnosis as well as to hunt for an 
appropriate treatment option. Peripheral fingerprints can be used to assess the progression, 
distinguish PD from other related disorders, and monitor the efficacy of therapeutic options. 
From the last two decades, peripheral blood is constantly targeted in search of an appropriate 
marker owing to minimal invasive procedure for collection, highly dynamic nature, and 
insignificant ethical concern. Besides, cerebrospinal fluid (CSF) is also preferred because of 
its close proximity to the brain. Employing conventional and contemporary sophisticated 
devices, a number of protein and non-protein entities, mainly metallic elements, have been 
shown to hold adequate potential to be used as biomarkers for monitoring progression and 
assessing treatment options for such a distressing neurodegenerative disorder. Classical 
strategies and relatively newer sophisticated tools, such as proteomics, deciphered the 
presence of an altered level of highly specific blood- and CSF-specific proteins, free metals, 
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metal-binding proteins, common inflammatory proteins, and overexpressed/modified α-
synuclein in PD patients. While several chemical entities are shown to be associated, not even 
a single protein or metal is converted into unambiguous disease fingerprint. The article 
provides an update on proteins and metals that are shown to possess enormous potential in 
the course of biomarker exploration but are unable to deliver a reliable indicator. The review 
also sheds light on the reasons of ineffective hit to hunt for an authentic fingerprint and 
proposes the doable ways to translate the output into reality. 
Sarkar A, Rawat N, Sachan N, Singh MP. Neurotoxicity Research, 2019, 36: 627-644.  
 
 

 
 
A diagrammatic representation of the collection of peripheral blood and CSF from a human volunteer along with major 
protein and metal candidate markers. Advantages and limitations of markers are also summed up at the base of the diagram 
 
 
A proteomic approach to investigate enhanced responsiveness in rechallenged adult rats 
prenatally exposed to lindane    
Proteomic analysis was carried out in substantia nigra (SNi) and hippocampus (Hi) isolated 
from rat offspring born to mothers exposed to lindane (orally; 0.25 mg/kg) from gestation day 
5 (GD5) to GD 21 and subsequently rechallenged (orally; 2.5 mg/kg X 21 days) at adulthood 
(12 weeks). 2D gel electrophoresis revealed no significant differences in the expression of 
proteins in brain regions isolated from prenatally exposed offspring at adulthood. 
Significantly greater magnitude of alterations was observed in the expression of proteins 
related to mitochondrial and energy metabolism, ubiquitin-proteasome pathway, structural 
and axonal growth leading to increased oxidative stress in Hi and SNi isolated from 
rechallenged offspring when compared to control offspring treated postnatally with lindane. 
Western blotting and DNA laddering showed a greater magnitude of increase in apoptosis in 
the Hi and SNi of rechallenged offspring. Ultrastructural analysis demonstrated disrupted 
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mitochondrial integrity, synaptic disruption and necrotic structures in the brain region of 
rechallenged offspring. Neurobehavioral studies also demonstrated a greater magnitude of 
alterations in cognitive and motor functions in rechallenged rats. The data suggest that 
prenatal exposure of lindane induces persistent molecular changes in the nervous system of 
offspring which are unmasked leading to neurodegeneration following rechallenge at 
adulthood. 
Srivastava A, Srivastava AK, Mishra M, Shankar J, Agrahari A, Kamthan M, Singh 
PK, Yadav S, Parmar D. Neurotoxicology, 2019, 74:184-195.  
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