ISSN: 0970-437X

Volume 38
Number 2
2018

ECIEE i oTTer TT=TehT
Toxicology

Research
Bulletin

ir
A oA IR - el fawiaeer srgaiene Awama
CSIR-INDIAN INSTITUTE OF TOXICOLOGY RESEARCH




Volume 38 Number1 2018

ELIEGIGRUERIEED

Toxicology
Research Bulletin

et
=t yfeaar o

TS H=T
ST TTH FE
TT F&T FRAHETT
HEEIEEIECIEIEIp
T TSN T FAT
=t fa FAT
=T eI At

Editor
Dr Anvita Shaw

Editorial Board
Dr Poonam Kakkar
Dr Akshay Dwarkanath
Dr Sanghmitra Bandyopadhyay

Dr Rajnish Kumar Chaturvedi
Dr Amit Kumar
Dr Aruna Satish

Aoaamsan- e foufdeme srepRiam e
CSIR-INDIAN INSTITUTE OF TOXICOLOGY RESEARCH

Rrafasirer s1aet, 31, AaTcAT vitell HATOl, AJTAH-226001, I Y, HRA
VISHVIGYAN BHAWAN, 31, MAHATMA GANDHI MARG, LUCKNOW-226001, U.P,, INDIA

Phone:+91-522-2627586, 2614118, 2628228 Fax:+91-522-2628227, 2611547
director@iitrindia.org ~ www.iitrindia.org



Toxicology Research Bulletin 38(2) 2018

fawfa=irer aner gfFenr

38 (2) 2018

HTHIMEHR-INSINSEIN AN IqaeneT & 3ol § U7 AlTd FEeed qAT GLTeRoT
1 AT & AR g YAl & | TEU 39a el b fAefafad et &
Y QW A AT AT @l § -
o 39, HY T4 SfAh SliaeT # 3uAeT F A0 S qrel THAT T GI&TT Hediehel
hIeAT|
o Tawe TETTS/SeNent @ fohar fafer ar feiRa e
o UGWh ¥ T UG YATERUT T G&T ¥ IUaNIcHS/ [N 3Urdl & gl
STl
o TEGS 3TN, e, SN & Td qAaRor H SHUH & HROT gl dlel cAadTdeh
TIELT @RI T 9§ AT
o 3T Td gHaRe @G & HROT 3cUe RRT g Hgor/Me Aaliereh S
HIeAT|
o faerd RS T FIAT T HIFUT, HSROT Ud JHR T |
o A vd geRr Heth qEEEist @ Aues @ Al Faree AR e
o TEG AST TUT 3curel T GR&T /fANTelar & st & et 3R Riansit gq ==l
F & U Siar 3R 3¢IAAT S AT 39y T
AT AW ITEUT gl HEATT & deilicieh YehIIedl &1 3Tceliehel &

gaRor fawfaae

i;Kkoj.kh; fo'kark {k= e egRoi.k pukrh tgjhy: {kerk j[ku oky: ,b: jRk;u ftud
fo'ky: cHkok o i;kir vkdM: miytk ugt g mud ,Dliktj Lrjk dh iokueku dju d
fy, cHikoh rjhd Enk djuk gA bld fy, dky rjd I cMh L[ ;k e tgjhy: jIk;uk
dh igpku dju dh vko";drk gA bld fy, mPp Lopkfyr i1j[k dh €£zjr gA mPp
Lopkfyr fo'k&rk aj[k wvkj itk igk.k 1 ufrd (prkvk u feydj
bdkv,Didky,ftdy vé;;u d fy, cgrj midj.kk di [kt dh t#jr trA gA
bify,] mPp FkiV odfYid eMy d fodkl] ER;kiu vkj vkonu di BkFk&BKFk 17K
eMy d fodYi d :zi e bdkv,DIfIVh vé;;u d fy, bdkvkfDldkykth mPp
CkFkfedrk gA ek=kRed Njpuk&xfrfofek Nicek] 1<u di rjhdk] fo'ky: 1nkFk dh tkudkjh
I ckir mi;kx] tkf[ke vKkj chkko thkudkjh vkj bu fook ijik.-k I igy: bu foVk
ijk.k jok;uk dk tkf[ke eY;kdu d fy, vfkd rt] dky vkj ykxr chkoh gA
unkfud {kerkvk dk fodkl v{ke ikfjfLFkfrd r= d Harj dkj.k&chkko Bcekk dk Tvhd
1 L fuddfyr dju d fy, ,d cMh pukrh gA ;g ektnk mipkj j.kuhfr@ck]kfxfd ;k
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thf[ke cceku e fdl NBhek rd chikoh g vkj ble fdru ifj*kkeku dh vko®;drk g
fuskkfjr dju e Igk;rk djxk A bu eik dk e;ku e j[kr g,]
1, IVKAVKj &VKAVIAVIVE] e i3koj.k fo'kark leg dk y{; g Nj{k d BkFk&BkFk
IkffLFfrdh r= v[iMrk di ccéku d fy, vkj ikfjfLRkfrdn; Bel;kvk dk Tyyj]
Vvkuokf*kd vkj tho foKku Lrj ij fofHklu ikfjfLFkfrdh; e Dekju di fy, ikfjfLFkfrd
thf[ke eY;kdu dh le> dk vkx c<ku di fy, vkj 1;koj.k cn'.k dk de dju d
fy, mi;kxh Kku@midj.k mRilu djA Beg gk Bckfekr et gh #1% 1;koj.k cnk.k dh
fo'kkark dh ¢fd;k,( 12% feéhl ikuh vkj vk]kixd vifk'v bt [krjukd vkj yxkrkj
ektn jkhk;fud inkFkk dk mipkj vkj %3 akfjfLFkfrdrk vkj i;koj.k dh fuxjkuhA

FeafAAToTTer Ta wetererer (Bffeadt va eadl) rufrse S WG Tud W 3 @
%® (RR+w Wean va)ud 3w Siffar var. &1 st arqat & Rvey ww Wwulew
$H AT FT e BRecaly vd Al Iufise Sfer Hgf¥d el W39 arer Ag
(fefers Wcad wal.) g Txar (sf@er Jf7ar ve.) & dief &7 gonfaa aea faver dcar
% UHIG &l g TAfAd ATIGST (Fihidsd WRHACH) W ST HeT g. i & fagervor
A dlg(vws) &1 STdH TUT RE@I(AE H 513 A 361UAShol td Txal v aferdt 7 359
THSIFS) 30F 3R oih, HIfATA v ATARTH (S50, d@31R v tATH) Ti>da>sis
((A>ee>we) # R s yfaRed, dut & @ § Fafed (Hwava)ed @
FEATTSH TR o 3Ta oS IS, IRUTAT F TE o A g3 fF A Iufse St @
Tef¥d TUell W 39 a G Td WA A TRl oW FHM(BIEARE Hee)
FelITthel (HITTTe)-U3.92,4.53(THST Sl Uhsdey), FaRIbel(HTaTe) s 2.39, 1.29
(FeRIher (MTaTe)-U) td  FAEAISH 0.28, 0.32 (THON SiI_UHSHey) &, SHA:. STaieh,
Bffceoy 3mufise & Ty 9 Gt #H e W F@HEA-  FARITR (HTTT)-
T3.43,4.88(TASISI_UHhseey), FARITthel(HIT=Te) - 1.12, 2,05 (THST SiT_Uhseey) AR
HCASSH 24: 0.29 (TVHSH S _UHhsaey) HAW: . TG AY-AY, el & TarsAl 6
afafafer S vEsNe), ey, Siived, AT, Uw,3i, Td @iedr o A ditl @ gorer
H Tafaa gt & 3R 3. sad afaRked, & e @ ganfaa axar & diul & Sies>
1 (1.29) SRR thedeX T MATH > 10 (10.31) ciFeliaheT $heed 3= A. 37
IEITT § g fAshy g g3 R P wHel A g F9T & grHfAE W e
3gfArse St §. 37T 9% 3T 3R & 9T sge gATaRer H AdT BIST ST AOifgu.
safaT, 93 AR Fogsal 1 FHIAT LT Wkl & 46 g hras(Eos)/fAed, sy
et gt 3R gl @ aurear #1 fRAR 3egdieToT(AT e R IfErT &
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o ey, T Ieg, 3w @A, 33T Ig, S R, T U9, IR0 A9, FrAaehaw 2018, 206:
122-131.

RRAIRETT T BT IEIENIR 51 F TEANE 19 FEwNs flearm &
ATl (F3AeQere) & FHRT WAF IHTTANT

fofafadRiea Thied SR 51 & WfAa WAl &1 afE-REer Far & or
Td EISSIpliaeh ShicAient & ATRN(TSHRN) I SHehT &THAT T Hedichel o1 fehar arar .
Tol. THREHE & HAGAR(ST Jeoafham)aaahade & 1.6 /T 3cqew fhar ST
48% UIIHIEHIUT Fehich(SHHI AT $390) & W 720 / TH { 520 / UH dah Thd
U P FH FAT g TATHFC GUE(4.0-10.0), AIAH(4-100 Bahafeaaw), 75786
Aiedl (Aee Feaee)(2-14%) @ e gqa & W B 9mr @ v sadh ggae
AR & & & §r 718 Y. TAfENs 3 90 THS/TT Higdl W o-, B-USIeWhlsT Tq
V-RFHFARIASFelIgeboret & fSHCRIA dI HAM: 7.2, 2.9 TH 1.8 AT cToh TGN, HIero]
(@FERTH) o Joliss TS, FoRSold, 3- T 4-FeRISollsh TAS H HT & THAT
AT & & A TgFd adr 3, dar vd FsfAge gq gfadred g . sas sfaRe,
gueh SAEthece o faffiest Jersieteh SFARAT & fa%eyr IMURIE arfafafergt ar fewmr.
g aftone aftfa Baaee & T wafafs & 3uf@ar & s axd § @ o
SlF 3ueeydr (SrRizEeffad) 7 gefer gl &

AT 7, T FoleT, 3R VR, TH FIHA, 33 ST, A NdrEdd, T Afdnd. SaRay
CFArarst. 2019, 272: 19-25.
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FaTesIA A, Y A% Fea? YoImell T AIEHA SFATAISHT FUISH Fl Scuee
¢ AT TEA B (WoHoE Flal-BIFaR) AFa TRANTFH FT SUDNT HIAT

SH A H, FAISTA Tl 3curicd sgfeler vfds va sgfieRe ufds @ dsmasa
EFATAISHT 3cUlied FNSH 3T & TTY TH dhlhedk TANAT AHfad frar = ar. ar
SFERTT e, [Td @ T dF F GUH T & al HelI-3700 ST TiEel BIEa
(TeASS BlAl-BEeR) HIsd IAIRTTFCH (TH-UAUGH/UASIRE) H Shecide fhdl I-T AT
T fhvael TET (BHAS 1Y) T AFeT Alsged ¥ hee fhar arar a1 va fiheey fvu
AT TH AT A GEY RUFer W gRafdd o o= o1 3rvar siAs §9 @ gred fhmar
IA AL TH-TIUH/TASIIRCHE T IUAI HA GU, HUlgh IFA A Higdl FoH
10.08NTd- 8T TS, gaTieeh dig 3cuigehar 0.6937/Ter / T o, St fo ugel & wiaafea &r
ool 3 3ifAen o,

g A, frvg N3, T goy, f3S gier. SRaERy eFresh. 2018, 270: 498-503.
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ey e va e e

Hktu Bcli egRoi.k g D;kfd LoLFk thou c¢nku dju di fy, bldh i;klr ek=k e
vko";drk gkrh gA [k Byfkk vkj [k] cn'k.k dh nfusk Hj e 1;koj.k en'k.k ;k
feykoV d dkj.k (prk c< joh gA i;kir [k] vkikr Kfuf"pr dju d fy, xj&—f'%
mRiknd wvofek d nkjku] Hktu dk Bjffkr vkj Lilkfkr dju dh fofék;k dk <i<uk
vko®;d gk x;k gA [Kk] clidj.k mkxk dh rith b of) d BkFK rdundh mi®;k d
fy, tM x, fofllu [K] ;kedk d mizkx dh fn'k e Hh of) gA gA Hktu e
htedk di - e uA jkBk;fud bdkb;k dk <<k &k jgk gA Tiknk B T;knk ykk vitr
dju d fy, futu xM ,tVk dk tkuc>dj Hktu e feykuk ,d xHkhj Bel;k curh tk
Jjoh gA bld vykok] mRiknu ;k chLdj.k vkj HkMkj.k di nkjku dN ¢n'kd fcuk tku
c> fey tkr gA tgk i;Kir [k] vkiir d fy, th,e QM d mRiknu gr fjdkEchuV
Mh,u, cklkfxdh o mizkx dh €zjr g ogt 0;kolk;hdj.k I igy th,e [kk]@Qly
dh Iyfkk 1j Hh “kkék dh €z jr gA gekj tkjiafjd Kku di vikékkj 1j] €Mh cfVik d
Qk;nen cHko dA mipkjk ij vkkrir 1Qyrk ckir djr gA bl ¢dkj] th,e Hktu d
Bk apajkxr -1 b bLreky €Mh cfV;k d bu jklk;fud bdkb;k d fy,
fo'kkark@ Lj{kk MVk dk mRilu dju dh €:-jr gA leg Hjk Dckiekr ei bl ¢cdkj gl
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1% foftklu InkFkk er BHkfor tgjhy: , €V dk ekiu di fy, 1)fr;k dh LRkiuk 2% mu
QkbVkdfedYl @gcy tMh&ctV;k dh igpku] tk mijk& jlhk;fud bdkb;k dh fo'kk&rk
dk de dj 1dr g( 3% uA jlk;fud bdikb;k d fo'lkéark d r= dk Be>uk( #4% th,e
[Kk]@Qly dk eY;kdu vkj mudh Dj{k@,ytffud dk irk yxkuk vkj #5% LFkkiuk
Lefl sk d fy, [kl vk jhk;fud Dj{kk di fn"kkfuni"ke dh fusked ri;kj djukA

ATFHQ, HRA A FEUVaEafds el &1 #RF Hears sredeon a8 &
AN RIS FRE aBRT ARVNFTEEFATuET §

R & o 5, Y &7 & AP 5, A1 93 a¥ T Jhlq & genfad g &
T ST ST 8. [ Ui a0 ) Tage sathelrsicd [AgH (TSTH) &gl Sl g I8
3T Hcg &Y Td SAfCelan3il & #RoT f4gR & e oy [Ranit & 4 6 59 75 &
e 3awehl & IFTAGIERIRAET) # dc d5d, SSHAEA (§ic Tih), Hiears
TFAIGR U9 odl & 3uiyfa e 3iffe - AuEdaassdmiaEd Jomsfld (Tadds)
H  THE FHBemsied A (TSTH) @ YEAAd fRAT I B S 3edwehl o eTor,
Hehcll 3R AETARY Ta=AT & Hiewst T Sfier &, a7 o€ aRd iR §ic & & IFAET Hl
GRS &Y M. e YT AEI(GTSuITATAE): SRt H1 gHedoN a1 e 7 3ufeyd
THEST & 36THUT T A AT, SHAT ATFRR & T 3N 3 9 aell T &
Rl el & AT F THAAGT 1 SURY @ Sta 8] I8 eI fSerss fhar .
g R T ud N F Fell F IR0 H AMAAT (0.18-0.19 FIIATH/ ATH) 3R p'-p*-
SISIEY (0.022-0.023 FIATH / H) & AV e U, safer gehr ar 318 wehr o &
I(Ted) A frelr off Preamered & 3T FHT qar Fg Tl HTEY AFIR F el A
IS FFEUIGN hI HHTGAT A WIRST fohar a1 §. Jeaf, 38 g el well & 9
H (0.57 FgIH / AH) T Yab el Bell & 3G H (0,19 FJIATH / M) TAHGST 9T 1T
3 JHTARFd, ST T3 H HAleTd g3 FT IegehoT AT 14T AT, A9 3@ @i, [Serehr
el & i QU AT &, 3 N A WR TT Tl & TR H HAT & HROT
IHoUT eI (BISUTSTAAT) g1 1S, &1 GRUTAT & Uar ol & fF JAFRR &
gRURESH AR Trdthaldell & SRUT equlid g<al arT 3 T 3R 9o oirdr Har
& A9 ¥ gefd g.

TH 3TETAT, T Eifeie, T iaredd, U AR, tHdr {8, v ), v e, afdaenetet oled
2019, 301: 34-41.
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deq W AW A g AR NdE aa (Fadae) w1 vaslafad wetd
HodTe

geT ¢ "faer Ime" A A § AU 42T T W TSl & FROT g Sedi@d fhv v §
SRIATAAT WAleAollel (d1TeT) AT & S@RT 39T fhT S aTel 9@ Jef =t # 4§ Th
%omﬁ,aomﬁﬁmqm%aﬁﬁa@wmmﬁsﬂﬁmm
Toloifeleh  &TAAT & Hedided fHaT T 4. ATO-Fs WS EA(THACaT)
HageTeNe(Hfacsss) Muved /& ASE A &1 3UART  HTSolls SIS &THAT GaRT Telsir
m@wm%%mw2]T°11,20,23,25,48,54,I"q"653@??@@'&],@?
AR & WY YAG SIS asfser Nide urr aran. fafdse 3msehs, fafdse amésheh,
THATE-1, T2 Ud RGeS &l Hedished U ASH H Thar arr. fAffesr 3 &
3 AT H A Ad SAThecd ale fhar =m 1. dugl/ dua2 afhe
FRFI(CEReeT  haed) SIUdT-3, TEINTE3 U9 THAWE6 & TR @
3URTAGHA(IRIGeIes) g I, STafeh E-MSr HafAafIa(s3eregeies) 9 ar. g8
sfaRea, &r Azg # 3T dug1/diva aEclied gfafkae <& 8. @9 I #, 34
wiafshan3 & Faeaeler dvved/ M ASE A NTA-ANS YAl T JumelaTd TAftholiFad
farf@ea forar. diuverterdr / @ & U av sreaaal @ ued @nedt @ qie #a 3, S
H Ao faval T T S AT Ul A AN A Tololl W camn g Gdveior
(TEUIEY) & 3T . TcURUTT 3o ditolfed & TEUIET & Tohiad & H Al & Y
IS gFEGAsalicar & foIT 3uAler fohar ar. 3eagsl # Tl (bl ooll) &
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Y 3 Ueloll 3ool@ & Hedichel fohdl Ud Wifeeq tiesygfesr fva-fAfswes worsi @r
Jgdrel fhar. I8 F d-dcq fAfSwes voel & wausd #, 99w &7 & THTATTAAT ST
HAEIHOT & FHRUT gled el Toloil & Y&t H Tgr—Idl &Y Tehdl g

TH FAR, T AT, 3Rk I, Teh JAT, N fdddl. eeaelaer SFIAIBIATRI AT 2018,
63: 170-182.

TATSHT & U UATHAR TIFCERI-3menRa Acaiafas faRdvor g@rr Faa daw
FaEAT H Aeaitad IR

Tl HE (dRM) Rred oR” F AR R AR A @ ey T M AT F F v
St ardE # sTTEA(@eaiiow) duEnfHT & S gan ¢ Fedfy, dR uvw sgd @
Jfeel T gedeleoi3d T &, o F ft dea & e I (Aeditels) WhEd &
aRade ¥ Gefd @ T &, safe, S s B G & ek T aRadE B
S & @ & Begells aray Ud 3uAeh Gadea(Acdiiad)  f@eeeR gee g "ad
g AT & IRAA FI TGId el & olU, Iegied T, TATHINR TIFCIEhIGT 3marid
AT F Ugol Ud AT & §IG I 3GEAT (3ell UG ofc Teof) N (Vo = 72) & I&d
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TATSAT & ACSIMAFH H Y Td {1 & Y &Y Fooiged (T = 50) @ Aol
fonar. g AR, Faey Teolaed & Jolel # dLAL & AT @ Ugd iR TAT & I
& WO 7 (3l U5 de TWod) TFREACIRTE) v ATREAes Hfeahy faveror
ek Sl & AR @R w1 aftid (Belifdve)  #er g waaRT (Aedifen)
Nsel T fazeyor fFar ar ar. oy vt & it & g7 @ ugd 3R 9797 & a5
& WUN H (3l TS olc Tod) H Aleg(16) IITadi & TR [Fed-ffed T & (0
<0.05) gRafdd 8 =T UT. 3FH H, gISgIFUIYNT, MSTAeA, Te[CTHE, Tofshlsl, TA-TTHCTSol
TATSHIYICIT UG offec & Tl ST Teod H Icdiies AATURUI(ESer 3fEcaae) & wa
RAG-ATRIET Fa T35 sEIReH AlSA & ITAET Ik O TATHATRL &THAT
(GTCTRAITET) Tehe HI. 3G AR, ST T Jolell & Toledl H To[cHE, TA-UHCSST
TATSHIIEA TG AFeC & HAgcdqul Higeld Ud TS sAatieien yedie Sl yarfa(iaers) &
3 dfersey  fear. @A dit |, 379 3ddieedl & T doldl ¢ foh AcEleEed & I
Uofel ST Jorfcd & AT @ Ug @ GHI & dG T IHAEANMCA ¢ olc ToNH AT
& HEAYUl HCH & T H F FX oo g. 396 IROMA o AcarefAad givceon &
CaRT AT ¥ Ugel Ud AT & &I hl JGEAN3Tell TS ol TeonH e Hax (Ir)
e(ERETad) Ug Scdere A Rer & AT 3aw @ &

TH G, 3TReh AT, A AR, Tl [Fegl, a1$ YeFell. STeiel 3HTh BANTG[Chel U qRAATSHT
TAfafad. 2018, 160: 38-45.
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AadRTe fawfaae

ILFku fiNy n'kd I uukfo'kfoKku d {k= ei dke dj jgk g vkj 40t oKkfud fo'kk&a
fokku d bl mHjr {k= e fo'k'kKrk fodflr dju e egRoi.k ;kxnku n jg gA
Ih, Ivkbvkj&vkbvkovivky u  Bh, Bvkbvkj dh nk cefk uuk 1k]kfxdh uVod
ifj ;ktukvk dk urRo fd;k vkj Ng virjk'vh; Tyxf'ki ifj;ktukvi ;gkin; 12%&,Qih
7] fcVu] Liu vkj tkiku e Hkxinkj FA BLFku u behfu; M uukeVij ;YD %,u,u, el
d I'y'k.k vkj fokkrk] fo'kkark d fy, 1)fr@, Il @rdundk dk fodkl vkdyu]
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uukBjfkk d fy, fn*kfuni*k] odfyid e,My] vkj tfod c¢.kfy;k d BkFk ,u,u,e d
ikjLifjd f@;kfof/k n"ku e vx.kh Hifedk fuhkkbA BLFkku w uuk VDuky,th {k= e
vkbwvkbvh] vkbivkb, B Ih] fo*ofo Jky;k] vulvku BLFkuk vkl mlkxk d BkFk 1°kDr
uVod: cuk;k gA uukeVij;YD dh Ij{k ,o folkark] eY;kdu dju d fy, dN
egRoi.k eik dk Dbckf/kr dju dh vko®;drk g] mue “kfey gi 1% vkdkj vkj wvkdkj
dk chko( 2 M,fleVvn( 3% forj.k vkj Vidx dk ekx( 4% iji{k.k e,My d fodkl wvKj
IR;kiu( 5% bu foVk cuke bu fook ,DIVkiky"ku( 6% ukfjfLFkfrdrk( 7% dEI; V' kuy
uukV,iDEfIVh vkj 8 thou p@ fo'y'k.kA uukeVf];y d oKkfud fo'ka foKku leg
dk mii"; uukeVfj;YD d LokLF; wvkj 1;koj.kh; cHikok dh tkp djuk g fEl Ll o viu
mikk&k mRiknk d fo'kkark dk fpf=r dji vkj] LokLF; n[kikky mRiknk vkj fpfdREBk
midj.k d Ljffkr mi;kx dk vk*oLr dj 1dA

AR HFAES-FARIFAT  Aedlhoiic APl AGTAAT & ATEIH § T 549 HF:W
FRAFET F Awrfes Fog # WNT Far §

HE WA A Felerdle  (HTET) o I AL T AThIA IHFaAgs (S A Sepse
TIAT-AEARIVT &THCT, SF-3efheran(@AIeiedod) X A fweraar a1 yweRia e
g R A FoRiFdlel P IR JiFarss Med & qgTAd A T I HAT &
Td Jo fQaATT TUT & TTT T 549 HIASN(HA) 8T W IUAR fohar $r s $r &
AR JHFASS FoRiFdlel  @RT IR BREGA(AR)-TANFA, HEHoHh  Forerg
AT HR HIRAT HF o7 (AT SY Hbfolod) & ST T 549 oSaAl W H; 75 &
AR 3HTFABS FaARIFdA  3EIbiolh Foldd H Ad H T 549 HIARBIT H
JehaEEa  (AsfcadmsaRs Tefdaer, g gfdditd didia-¢aT Tl 3 TolieAs T
AR Solaclcl ATSHITHIUT deilehed) o TIT Pl IR AT § oI o 3dafeir & fow
TEHes & T A B AT § TUT AhIcelieedh HIRABT Hcg S Fishd ST g. JHieThalr
APICIAE 3787 B FAfRIT I ATHI JFASS - FolRladled  seilehloElc I Teh Feral
FIR RAfRcdT Tolc & & & 39197 fhar J1 T g

a8 3, v e, & Sl teh @iE, 9% Ie-fae, vadt &g, AaAERe (dee). 2018,
13: 2261-2282

Aoadt A FfO@ @ S0 FEA Aawor: dfaF-caas ot (s Fowa
yTadtar), MRAST nfavar (FEereiFafid) va saeiFafid 1 fauRor

3O U H, AFTA FI FIfoG T 3cUed FeoT aadldwol (HTAd) F Hifas-
e T[0T, AT AT (FSSICIFATE) T SACFAAEr T Hediche fhar T
g HIET A0l (HTeTdg) & CRTOT ol (FAFCISAUA) A B Fhieidl Folerelel
HATSHIEDI, TATALIT STl ATSHIERIY, FAIS-TFAC-Co THA &7 Td {-3IATT (I-
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el faaror, TrE-Y fdade], PRI TEBIA SRS Td HA FATCrEehdl Higd 31
ifaF-Taafas J&uT auia (FaeEaes) IR fRT v o, FEd Ao (Hreed)  fr
s & fFuRor gq NRfSTA 3mses e, Rufded siedee wieher @ e
fede s dsiI(SHFaTFelgel) Td HAC W e fav fFu aw A Ig 9mr R R
IS AARUT (WA ) F HEcaBIA(SIATIeThene) PIRABT INTATA(HSICFHTAL) Td
SheelfFafad gt & vd Affiea Sifaew vad uiewolr sequae # #Agel wa fwea
FIeeT AHFAT F [Ghed & FT F SHFT 39T fHAT ST THheT &

ww g, & g, ol [y, v s, FAEHIR. 2019, 214: 130-135.

yorrel fawfasrer va waree Sf@w qearee

ekuo 1j 1;koj.k vkj nokvk d -1 e db jRk;uk dk chko iMrk gA ekuo LOKLF;]
nok vkj jlk;fud tkf[ke dk le>u d fy,] ;9 vko';d g fd ;g le> ;i
thukek; kDI Bkekl; dkfkdh; c¢f@d;kvk dk d b chkfor dj Idr g vkj fo'lka
ifj.kek dk tle ni Idr gA mPp F#IV thukfed LGhu di vkxeu b tfod ¢.kkyh e
thukck; kfVDI d cHiko dh le> dh vi/kd 0;kid BHkouk cfjr gsh gA bld vykok]
thukfed , L1 d vimViV dk thukck;kfvd ,Dhiktj d -i e mi;kx djd tgjhy
[krji dh ,d 1jn{k.k ¢f@;k d -1 e igpku dju dh BHkouk gA leg dk mi"; r=
thofoKku —f"vdk.k dk jlk;uk wvkj foftklu 1;koj.kh; rukok dk vyx&vyx tfod
IxBu d Lrj 1j ykx djuk g fell ¢cfrdy LokLF; ifj.kkek dh vkj vxlj cel[k
%Vukvk dh igpku gk IdA leg dk ;g Hh mi"; g fd tfod c¢.kfy;k d jBk;uk
Vvkj rukok Fgk ijkkfusk dk v/;;u djuk] vif.od viik;fa vkj tkjafjd fo'kfoKku
ekudk e: ifjoru dh fuxjkuh djuk] fof*k'v fo'kkark dh ;kf=d le> ckir dju d fy,
MVk dk ,dh—r djuk vkj vkf[kjdkj bu fo'k& cfrf@d;kvk dh Hkfo";ok.k djur d fy,
ck;kekd I dk fodflr djuk gA 1;koj.k jlk;uk di ¢frdy chikok dk vidyu dju di
rjhdk di fodkl] vkdyu vkj vkonu ij fo'k' /;ku difer fd;k x;k gA bld vykok]
ruko d rgr ,d thfor ¢.kkyh di Hkhrj gku okyh BH0 tgjhy: fd;kvk dk o.ku dju
d fy, ip{k.k j.kunfr;k vkj ,d ctkir e leku ,€Vk dh tgjhy cfrf@d;kvk d Kku
dk vU; ctkir;k e mizkx dju d fy, ,di—r eY;kdu dk ¢;kI fd;k x;k gA leg
gk bckfkr et gb %k jlk;uk vkj ruko I tfod c.kfy;k d my>u dk v/;;u;
Wik vkf.od vi0;fa vk ikpafjd fo'k fokku ekudk e ifjoru fd fuxjkuh vkj
fof*k'v fo'kk&rk dh ;ki=d le> ckir dju d fy, ,di—r vkdM vkj litit fo'kk&a
cfrid;kvk dh 1okueku dju d fy, ck;kekdl dk fodflr vkj ekl; djukA
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giel (3méE) gFEeR IR REmdld 9 & Aftass # ReAfed calReRA ia
FFENT  URade & ATeIH F Waet vd iy ;Y aftor wwar §

ShaeT 1 YRS 37aEar & SR aRR THAUT ARRASH & [JhT H T T &
3N sa IRoTATERT 3w FUfsdaTe fARR o f fasisfaan, Faeaneniess)
Ud TIAGSTT FATATAT gl 8. I, {9 dF & cant TaAvr & g 3afy as
TIHTST A @i §, 30 dF & aR & 308 3 SFAThRT A8 . 3/ TS A F T,
gl RAfew difeifafas-aicsdfsfos g [ufeh (3ms: @] & 3uaer fFar § &
% STHIRTAT 370] HT e S ar § vd  GlRem Yolell &l SHId &l & v
ASHITeAT RPN & -l RAwT -3 (ATANR -3) & AT 3ed: har ar g, 59
JehR AT HhHUT TTehiVT Bl & J8d 3WId 7 ool (fiveidh) S ug & sediied goH)
P Al (3 W) (5T / Fohdiisaey) 1 wher GUw & aE o vd AT 3 wha
. 9 T g 9¢aT 3,6 TF 12 TTATG & & 91T, A 31T T TF 3R Sharerfaer
AANY &fior @ =Y oY, ST f AIRE dfey A9 T 3arssH ke ganr fAuiRa fear
IAT AT, HAM:. IMASHRH(IRR) o  Rodiderad 7 Auath-a & Tl gart gfaam
afsrgor $r Sita & 3 d@r & el (3 @) TrEdoR | U wedlE & dg HO12W.
SHYSTe & R dG ETATH-o Ui HIARIIT HT TE&dT @I dor fear dur Ig 3 vd 12
Helg SHd 3WId 3 oeh &l 6T, S8 AR, arell (3S: A o Seod@elg &7 &
33K 6 AT @I & eeo HIEFH raheww # Fifaeiors RAced g Ta-Fguesr
SIEfEI A AR HN JoladT H FIH FA R GAT, W 12 T8 F [ A oG
IREdA G g, IRE-NMIN Td grgeArealicar aRom gfd § R dfel (3mea)
TFAASR o HAleleh T Jolell H 3 SNaT & @I & Whoeod HIHH Td  fgearheaqw #
UTMIRUAT ddT U TR W AAY e N (ASvaAus, TR, $ei3iR1) &
TeheA(3FEILNA) I d¢l fGaT. Jeafy, diell (TS:EY) gHEl & 3ifF 7T do de1 Bt
¥ 12 GedA® & T & ATSASH & alel & 7 o SNl & Yeheel H Sool@alld HHAT 3T
. UF WY o W, IE GEIE § F OREF Sfaw A ofelr (3ns: @) seedon & Seefas
gHE § Ud W JUT S F GHIfad Sl g I§ E@HAA:  Gg & Secd HIeHd U4
fecdidraw #d AAY d@e S & gaed A AUAUH-a AU FgUseFaANT T
oftade & AETH & g &

THTE qUl, S {8, arseh RN, 3RS e, el U, deh Toal, IS KT, THS SR,
SEATelSH 3% ofetar Us AARY. 2018; 155: 379-389.

yffaw & Raauica eifFafd: iRt ©u v Axdwi-saa GheT &
gt
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e Affass: W IRifAs & Fgcieds goEl & FROT Wod g ¥ 3mdifas
SHEIeR HT FH AT T TOELT AfQ@AT & aR & [ar s 715 & aass [
HacTeler 3aftt & et 3mifes-aRa =ReifFaradr 7 afifed @@ a7 ¥os¢ 74 ¢,
Tl s¢ et AW, NfET Awi-saa Ruwrsr=a agamh g goa & Jgl, 3
Jurera 3ardiel TR (3IR3NTH) T 3FHElcd T ST &I gIBdse Hd &
st f& 3dfAsaRa Bdecica ~gieiFafddr #  ARdwlicsas  fSahaes Ud
TNCRIE FT FROT QI §. e, AT Tgh A WfzA a3mferse o2 w1 4 Aham/Rean
W R & G @ Tl § g U b (SECATT T AFeeeAer) (Sere-dsh2a)
Wﬁwﬁqaﬁrgém fenraelier =gt & dS22 W AR H oo # iiFdsied
dATd 3cTee B3N, Td  thed R, RTalhead U3 HI9H Fed H vacefiw A gefd
§éo BT & Fad TR ABCIPlesdd ool &HAdT H HAT Ud HASCIPIwsdol
FAoFad # Afafafr qur s Wniese F R F 9y 93 O sEa sfaRed,
e AR, ST & amifRe-geedies gEt # Mudeifed (39, $EE-3), -
eI (fRfiven) td R AR Néed (N0 38, NATAS) F Tohed H IRadT &
AT a1, T B IS, AlTh(dele) T Joledm H IATAh-shEdes YgI & 3T AfETSH
AT T JolelT H IRacA T AT H HUE FgUen # s JHE 9> 927, qEas W
SFCUIGR gelad & a1 #). 37d: Ig IRUMH Tohd d ¢ [ dAged (Weied) RS-
sFEUeR O 3R3NTg, fdefea g 3R Asasicsad vy # 3=es aRads gidr
¥ T T weRE FNE @ & R Aass a5 imRe Rdewie
FRIEFafie & AmEeT FHT T -

TodT wgael, 3TN I[Ce, 3R . AT, RATcIfSThel ¢& Telde R&T. 018,186: 185-198-

Remfie gt & affass 7 Fifoalois wa sufPAafeE gomeh @ s s
(FFawwafae) garr smifas-aRa seiFarad

faeg R & dusra & #AegH q Swfal (Fifas) 3w soraer & Baecded
AT & HROT AT ST §. $6H, @l (U)o Ao (Nieled) Ife-
SFEAIG & YA FI ST H4H Feued, Heeo Hiéad, Redderry # gufaefame v
g el IRaceT W R, S fh #AleX Td S Bl A #AET & § 3 &
Ao 3eager fr TRARAT &, I8 3e7T g2 & o Faaa (Wisied)-saFeaor (SiE6-
WEI21) e (231 4 AeNanA/fRar R R, 91.31.) WE122 W 3R soedles <@l
H grBul-ufFefadr T HRUT TAdT g gBU-IIATy HI THANRTAT UF 3032 RaAcex &
NET Yeheed H FH & WY FET URT AT A 3EE HARFA, TRRAAT grssiirderd
(ETE) FT WA Yeheol, SUHAST H TR, Td TP IAIIT  (Aemaonsed) st srdd
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Teten & Iea@ag WﬁW@&Hﬁﬁ?—WEW?HM*%@{g{WW
e % ¥ Thra dEes vd SfAEre Jffr is AAd) @ osied @ Y R,
Igl, 3egll ATIRTA2 RATeX SNeT vd ATawdy & NEF Tehedd, heeod HIEFH T
feeaihead & dihdIp-1 T SHellSs SFEIAT & Hedichel foham, ST fh dast td &7fd
qied P heaeled # JHE & & FFAfad g Afdass & aifafss 3R suf@smss
YOIl & T o1 T Ui U 1S, W IRdcTT ST @, Tl b fh &5 W)
SFAIGR gald & ag o7 9o W@. U 1Y ol W, 37 IRUNH Tohd A & [ sIdolld
(Reer) IHATAH- sFedoR it td goiad fe@ar § +ifh 3@ 3af & ke
PIfeleiolh T STfAToleh Tl &7 faerd ST §.

Terdr Tgaell, 37X a[edl, 3. YFell. TSR S8 Teldie RE<.2018. S3H3S
10.1007/s12011-018-1452-5.

Ay AR Feg@a 3y) fr faEfa geea 7

HOT & AP Ud Fcoh AT & Aloidey HIRAST Hog H Agcaqol sffar .
TUefdd vd AR & AT HRAT Acg & 3gaor RAVAET S awrcef@d vw
dopfeusn fAMI(HIS) & AhIeeiad g N JNITSHRI(Fole, PN 3ecdca Td AT &
VAT & & A ggel ¥ & URTAT §) Td 38F HUTR (FsH¢C) THAUSRUS, 36 I1d
% HEcdqUl HRh g. AR Tel-olissh RATT, 39 RATR, gAWUT td FT 3
fAfswed @ 9RT &. v A3 Alsd W YR TeF & #T (435) T AT I § &
AP & SR &l HE, FgUsieenied Aail Ud Holol(FeFoldlcl) Aa S JaT
Heell g3l & ST g T AT B S UARH oG H, I FHIEH & HOTAS T
Td A g SHhT FEUAT W fIaR-faAe ¢ @ ¢

arSeh RAT, 31 AT, Soiel 3T =gUS=FaIAr. 2018, 15: 199.

wfaata sRaftew & aew gsifRaa g 3fax, fi53 & ~gfFad-asercdicas T
¥ gamr  Rffes S @ 3y) wdw F e wwar §

$ET et & AU 3 3UN R S & aig i ¥g favd s A Al # qEw vy
FROT §. 953 N ATT §T F FA 3TAR G df@d §. D53 FARRON(clhersaieme)
# dfeld e FARE A vh gl WOEfd g1 Hehdl § FifR g T Aegor
TUAION(ehegolele) & YR W WHE HIRIST grgasl & GEalEd wxar &
Teylidasdlad 39 Ifhy Afee § g I9ue T T gdd TEHET Usic AT Sdr g,
W 3% FRAS dF F Hawer pd ekt . ¥E e W § f wAIfsd wE
fraeier o Rffes weuifdadla & iR grsgifeaa @egl &1 d@ear aur f&ufa

-15-

—
| —



fawfaame eiver afyer 38 (2) 2018

SCTANAFIeR §TS3Iolel a5 h HEAT AT AT § i fob s@hr aifafafer @ yermiaa sl
g. UASe d1-3 A weh AR 3w Fogg giar g, fhaitheliel &1 Jofell # Ud HER Ao
# AffesT AT FY@T 3¥) TS ® el &7 @ AAIAT H FevaTl g TA=
IETTT HI 3652 AlTd Bhs & Hal HIAMAT (T549 T aged) H [affieas dar 3
TGS & FSFAS T &l UYIfFasiiel THITST fohalthalicl & T hl ST dell 2T TF FAT
g AR & @ Ueho T WA AR g, dol 35U Y H [ERAT Hd -
JERI(TEE) A 9 fh gt e A w549 HREBT A tH gUw W R
qrsereifaas yidfshar & qaiar § S i Jfiedisiea &8 @ 53 A, S 6 3wy
9 7 gD, TATAT F Fr qAT FAv &, F @Y SEA(EEEE) J A aE@Hhi(
(3iTE) & F§ o q@r o et TR o W53 UehesT AT UGS T, SteT TAIST &
HRUT ~[FeAIT W53 T FATARIVT, THIINIR Yeheod H SEA-30gelIT U 3R Heitholr
1 IR AT &, STafeh fohatthetel W53 sgfFerdd H CIHIHAT I Ushdl &, THEINAR
Yeheel dl HYTIele AT & Td JTEIholl ol Aehdl g S8 AT & Ig sy foveprer
ST Hehell § & Uehol B33l HHE T EIAACHS R, dF & U I & g8 d
T & Fhdr &, S o #fasy # Faeh 3R (TR dlede) # gurR i 1d A0
TIAMNS ITART & fdehrd H TERIAT el g 3TN 8T Hehel g

UH &IAA, § &P, THUH HR, TH STHA, T g0, TH AW, TH 3TAH, HUH 37ERT, T FAR.
TEhay Tl SoT AfSder hIAEST 2018. B3N3S:
10.2174/1871520618666181029133041.

ARfTaes Faga sriied tfaftes 9da & teekes & A v tad-$shew
vq TRy TTUd § SR F ACIH F 3R AT (3r9-Wreew) Far § aur =
9T gT ER da el AW & TRy #1 F7 &I &

AYAE fOUH MR vd  HEHE Gfamied-uiFeals RAce-amar  (Niu3smes)
Taferee, AR, Tegrase afhaer @ gRafdd #dr &, Jeaf, $a% dF & an &
STThRT & §. EHI(3TTH) o thEda MY haey RAcex (3SMUw3R) $r agenfarar &
IR&egar fFar, ot fF vegmse Rufde@d & fiad &=a & for 3T &
AGHI(3TUH) & Tgell aR urar o AFTereras o wufAs vegases  aur AEd Wed
dreFd H Toda wrefdery Tz 9 (Shuwudl) & Jehed @l derdl %msﬁﬁ?aﬁ'gtf
SSIUGHRN AfhIOT & 8T & SOUhaR fodlsd @g Ehifeler o wegased &
UfaReeea-fAfsues guRe-aEfsr tisda oy et (Tad-gsiived) i gefr it yahe
ﬁvm,mqﬁvquméxﬁ%wﬁuﬁ-ésﬁwﬁ@agaﬂw A3
WIS gd . TTel- SSUh-UETE3RUAT UG SolUH3R  SATRIICH & 1Y 3TAR
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ﬁmgm%mqaﬁﬁmaﬁmm-mm-ﬁwuéﬁ
SSUH3N ER ARG Edsse<e) q. 3wl Ve ad @ & Ao =i &
Yool Td  @ifdd Todlgslives & o ORd axX Fehal §, S 6 wegrased # afeha
SOMUHARIRG Sfewedy fr AR A6 &ar g g # I€ d@d g fF
AfFffeaesisT & ¥ gysma fwsmy ﬁ@?gﬁre},uﬁ-ésﬁwsﬁ?rasaﬂmmm
rie3my- gfaframiieedifaa) dcal &1 gar gar. sae 3ifaRed, sd(sisud)-Rire, ase-
AERIT ScaRATTAIAT, TTAETh-31a8T90T Ta o Athel-RUIEY 3@ & NAwmy W e
TE-SSNUw graufaeae 1 e fHRaT. sHE TRdd, 3egle 3 a6l JFd MR- At
SATEST ABH AT U4 HART difchd  HIABRT H Fgaféar eade &
AAFeCTANT & gAEr AT AT b Aloiacrste- IRd Sfiuwedl, tegased wa
QAT THA-SSNUh Td  AYAG(SISIEREH) AH & AN Héaw HA  @iigd vee-
SolUh &I Ygdrel fohar. s 3ifaRerd, AMPeerse 3Uard teegegd ol
H Follds-hST 3 TF 9 F TR H SUHUN-THNEHRTAT  JAT TI-Sovh -
THITSIHRUAT fAfSUes gefer aﬁmwﬁaaagvuﬁ-ésﬁwwwaﬁr
STETAhAT T 3MTehelel el # ARTel Hidard H WiATTorerale $Hr Ta-varceifes i &
gdl gell. HATD & &, Ig eI gfdr § foF dwemy egds @ R oad-
SOUH/SAURIR  Reafeler va  aftfd Sfuwedt & garT AfReersis AfRased @1 &
H Gohcll g

3R Ferarer, S fAs, vdr I[edn, & I[edl, of faedend], U TCEaedy, SI3R IR, TH
FIHYT, TH TCAITEAT. STeolel HIH sqAUhTAECT. 2018, SIS : 10.1111/310=141. 14610,
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W A # AEEvegfAegRar & Wy divey aRAESE wE ey (fFeegerd
TAAHY & T GEU(THRATEA): Th Hi -AFREdT IRAF JeqTT (T TeI)
WIS AN H APV AGRAT & FiY, &l (fhse)gerly aaAhd td  #T 3Ty
divTT TAYEdl & S GEU(TAETAURE), F AT A g, AN, HRA A Pua
wagaaﬁ(m)rméﬁuowwﬁéaﬁaﬁﬁwaﬁ-@wmm
T (I e Tean) fohar a1am o1, U geaaell # eI AWAl & IFddd Td 39-
derfeier fderor fav 91T ¥, ASHITeIATIRAT & @R g osgfAa, fhufefae, va
Ty At-fohufefaleT 3eqara (TE3m) o1 IR fSuffes Tdefor & 3uer e AT =T
AT, IR FIESFHCICS UUITH ACTEISeH (1-UIUdl, 3-TaUwh, 2-U=uwh, 9-dIv=ive], T
1-3Tadl) @ SI-TATH/UATE  dT 3YAET #e AT AT T R fehse
TRITATHH (UM T, qHagre-8Y, 7H3MSUH-1, 3NNTHA TF LIBMSTA-1) I AeIoolad
ST 1 3TANT Fh AT I, THTG & HTY IRIENS ATHR B Joll A vATY & A1y
WIS ATAR 7 IR N ACEISeH (1-TUdl, 3-U=UH, 2-TaUsh, 9-90=ve Td 1-
Noad)) qUT RS SRAATRE(GHIHTSTA-1, LEIHSTHAN-1, (Mg T {UASNTTA) T
Higar Hhr s . IRAN frsel TRAE - HIASTA-1, LBMESTAN-1, Hagewer
T, (UeTSUTe U 3NTH & fo=T vATg & et aei 1 Jefell & TATY & A1y fohee
&Y # 3T A Aigan(FHeee) RS, 9-Uauh 7 FIHECH-1 T LIMSTAR-1
dur  1-3TEd F AT HIETA-1 Agedqul Ulfolfed FgEFaeYy q@r Il IR Hal
frsslT SATEY & A1y THIAR o1 3T diE & AedFacy UT. AR favever o g
HHP 7 e hselt ol T IRfAT sfasgaroh g TRAER & §7 7 - FHIMETA-1,
aseee-TY, T (UeTSUTS & 3T HdeaAfelar va  fafdsear fe@rs. s sfasr &
fUTT FAUR § fhsel S0 87 Tl g (s o H ARFHIVesTHIRAT & Y,
g HTT-GUTE, Td fohsell ol SATRE & Heer (A ¥ gease .

T fHg, 3R &Ad, 3R faard), a9k, & fogrly, Sheerd! FcgarmoT, S ged, v 3,
ArarEda, T 3@, 0T Heraeiged. [Felladel HiAaT Tael(SeelaRleTel Sloiel 3% Follfolahol
HfAEE). 2018, 487: 349-356.

BRaffs e & e s & aRuae (WAts) weew & w@-
HEACIREIGEIRCEIC]

foe eagst @ A1 g3 & % fRedle @ @ Youea  fRsre Thig (TAgiein)
faffes wwiffis Ase Afsar A RBREadEfE sgfoa gfoy @ 3=a waaw aRa
TAE(Aeaod) A & 9@ gechl W oy BRATt a8 3§ 8 3eoiet
TASISNT & Fol 6 TEI-BIRIATISTHS TaATelled I HLANT fohar va it foham (whies)
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JUT ITT-BoAHT HER (FE-SheFelsT SSC(TITHINE) Oita RBRefims Yo Aga #
gufes fofUs Taua(AcsIfoeA) & Ta%Y Ielehl THTIHIRAT T GABTUT fohdT. TITTHIRET
AT T7 Siaat @l (Y<H) A TASST & A1 39 fHAT 32ar 88 uATeed # § Uh
o 3ugter fohar argr. dRA & AT $T {a2eIVoT I gaaEdt & fow fhar arar o, s
Raer eea IRE-NWIN @ fAffiee TANRTAT @ # aRadd g IHhd &
Aeati(foray) & #mn fAeiRa @ o8 Y. aEeliv uardied 1 T 2 (100 THST / ol /
feel) & @y 4 feat 8 TAURIRE- diffd <@l & FET dAfder AuurERe dde)a
gufed cBlPoss TRl &1 ada fhar, Sefe Taseiv uaeed 2, 3 @ 4,
TASSNT sl #Ifd, ColloAT CI8TedRiss & &R &l 70 -75% o HH S AT, FYINE-
NAHR AT & AT §3T & AT TaAlellod 1,2,4 U9 5 & @, WAl 4 S JA7G
TaTgAl duT fadiefad & focd giahuee thaed & THINUATU &R H aifdd Hle &
e gl T, SETeERIss GeeveT vd e Uil gerd & faTd yH@ Sfied @ Sereter
T IR TATGH F A & § A RAT. EEei & giage, e o vt &
gafes e v fdioor a1 giaaie & ST i genfad #187 [Far. ser Gahd &ar & &
TASISIT WAt 1, 2, 4 Td 5, AV TAGIT 4, Y@ TollgAl Ul fueiay,
ersfToass WeWor vd % tRis gefr A fovd giEeuee el & FASRIcHS
defiaor(fafed erEifdern) carr 3o daeRwiafEfEE Rt & derar & &
TaTled H e sAan(@Regies Mefse g.

H g, v Ve, a off, v e, v g1, a8 &IES, TH e, 95 3TR®, 3R
AR, ST ASIEE, Seo o A, THIR [ehlod, Thall Sy, TH 31eTe. Tfeer Sielr 3116

WA 2018, 333MS: 10.1111/ddw=.14528.

FrFa(EBNTFR)-2 A2 - EN/ER B- Felaa Reafaer dufoa IRa 37 FRET @R
g g F FaRaegeeH) Fe @

Uil (AU, dhash AW (ATSHIClige), Th Thids Hqueh & of f& afafafaas,
EAfSlery Ud SISEIFCAd H $T Folliaal g@rn AT giar g fed & 3w deyor
VT U9 @9 MuRd 3carel # g Ned TeaiEe afq, e Sitar af @
W@wwm%omﬁﬁ,sﬂﬁammﬁmgm%%w
seeisad tififoge gaffafady & ot ggr gadr &, SiFeEl @ cgafeyd & dahdl &
aar grE- todifoa sofdeaa Ioeeea @aRd & Tahdr g. X o, Moo fhar off
IETIA A NIRRT 3T fAwedar & fov 3mert a7 ar sa faar gar & sadr
WHTIhT T FHedichel o161 ThdT g Fgl, [aEer g dIwdr 100 ASHT AH/Foll R
AR (M.3Tegr) & AU & IT aF 3ehel YA Fellhlidgs 100THS / Holl Y. sTegll. &
a1y 3 et g 3ueiRa fRar I a1, d@eRi(3iud) F urn f& A B goer § @A
TG Al & Sddhl H Tolis 2 & 3ea@aid & & 3Td TR AT A3waa-2 AR F3E-67
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FI ITd Yheed DU TFHAGR & FHRUT UT. g IJg & o, 3% aRomH i & &
Jopliarad 3TAR NUE-IRT Nols 2 T geT Thdl § Tad Nue-aRka nal & afa #r
®H HL Gohdl g fhATafted (AfFATEes) e @ LTI ol & O, GAT Ig &
3l eirfhfoae HIRIEET (3NgS-6) H 6 T g N & IR-fave Aegor (AlA-
cIfFas HACAA(100TATH, 250TATH 3R 5000ATH) & ATY YR fhaT I=7 41, I S@r
T o Ny veraaeR o dBNvEH-2 & U9 SU2 gur W4 RAwed & 3= Yahed Ug
eI & WY-HY GSlS2 FG P GG S ITARed, MU TFaueR o fhan(vee)
&lchctﬂﬁq@m,ﬁﬂﬁméﬁaﬁﬁnﬁﬁﬁ?&ﬁﬂw?}mwwﬁ s
YT T TG AT 8T g b PIFa)A3NTFE-2391/ 2-(3U1/430r B-dhefad BIafoier hehs
e - AR 3T HIRAAT Jef&r va Foiel & ATI0Tagelere) & facd(g-arees) &-

v g, UA S8, T UTe, T 3T, @ SeTee, T 3R, H.UA. 3. afFasdielst U8
TTATSS BIATRIAST. 2018, 356: 224-234.

FFINFA 3TN FT 3TANT F TRAF TR W @ g1 Fe(AAAHAT) F 9T 9T
F R # g A wifa: v sREAS) Ry & gRgey &

AIATHAT 1 Tl oellel g 3UUI T aoidAlT Glegifarfrat &1 warfe v oo aaer
AT & JATHI3NW) o A e fApfd Ao (Reedudis) & @y aas o«
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(@Aforse dise) & T 3THRY FAAT & YR W T TfeIY adar & a1d F e
eq W-g ME-HAfHT & ot SiaEAs) e, &k, td 7@ FriiwaRaw a6
3 HFEYLAAST WAl W IR A fhar. o@st o Thifder g darfas susor
& T H TAC BA-3MUIRA TiCerhered i addAeT fafa fr @eiem @1 9o g=h sees:
ATASE, T, T2, $EIHRT Ud HSTHISHT AT Golde H HJFd Hias &l
39LNT #h U O @ecT T FIGIOT AT AT Al & W@ Aierge JHTORiET
R¥eH, 3E3NTH vg UeEigs  aTel 3l HoAAAT 3¢l VT 338 fhT T &; 3o
HEcaYUT 3TN, GHE Geilirdi Ta fafdes faRiseil & I &1 Hearhad aur fTuar faHe
fohar arr. i@l & AAAT SIfEH vd gHAT IRAS ST HT AT o9l & FYR-
eI ured foiere faftt W 3rgeere @1 fgadie(3asd) oIR fhar §. sAfehtS
olAgi(EATA)AS sHT NART WleAffhdl & 3w g Haifte cgagd fasdhey &,
oo IR W g & & g FW F Oq @ A 3w o wfed ge
AEHI(TYH) & 3Tk GHTIAA 39NN, Hedished AIGS!, ATHT U9 3ed faaxom &1 aar
SEIAT & T gefichel foham §. 38 Wb T werfcd 58 7Y & Hgraeh § foh 9 Sereehl sar
W g slalislh IRRYEHAT FAE BIA-3MUTRT T &7 Y@ v § Ud I8 gdied seriaie
3139 Td STAICHT TshAT3T T T AEH of Fehell 8-

Te T8g, T, oal. &bl REd Us ealeltsl. 2018, SI3IMS: 10.1111/THIRET. 12622

gafaT ¥ 3=0 Hade AT AR & &g aRfeww e dhdgd 4 @
TFHIgIfAAH F &Y ASHIHHET A A TF IR TIRA FoiA(FFEBAUA)

AfARAToRH Jiafoehd fSNgd-4 & HewX S F & TFHIgad, THAN(ETras)- |
Tq TEFRI(EUE3N)- | T NeA-wRor qefr fafer S & smsaEmistar A, F-anRis
Td ABSFH St -100 FIGH HIHACATH H 3UA Fh ey fEAr @m oo
TFAI(STFE3N)-| TF TFAN(STFEIN)-Il T HUMah R THTTASIIMS-EIINTH 1 39T
A §U HAW: 64.85 AT TF 32.54%I0 AR fohar rar a1, woR(FUasm)-1 vd
TFHIETFEN)-I g & fov 3wa faftrear s @ 3a@ S S/ Fo
AT 3.74 TF 7.20 AT. $HK AR, el Fofforaad off olerelsl, gohlor T el &
fafersear uefta . diog 3ifear 5.0 & Aty 4.0-8.0 Fr Givg I H varan(STarasm)-|
Td THANETRES)-Il fFX &, et sfead & faU ssean(iteAd)daTd = 55° Afcaad
AT, TG el TSABET o 3 A &1 oEmerer 50%(wfaerd) 70° afcwaw a6 s=w
QETQUGﬁ+,U€|Gﬁ+,Eﬁ'U+,'\Eﬁ'{r\+U'q" %hmma’rﬁs?ﬁmwaﬁﬁﬁrwsﬂww
fe@mar, Safd twhs+, THTA+, W3+ Ud $EET & TarsA dfafafer @ qff e & A
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sgfo & 3T9 heclsl T TN el g IRYCY TSISH &I Fheldiqas 3UET fhar
IgT AT,

3RvE &g, & dige, T O3, A ok, SU® $elgl. Scialeed Sleidl 3% drdiclltolehel
ApIATFIeH. 2018, 118 (T aM): 1974-1983.

ufdaw A1 & Yew HAlsa # fFwa-2 dAlwsEa saequad / p-wefaa Reafar &
Rffgraegafen) & agdsiirgaa Saoaa (FREEARAY) d ANfAais <Pty
FT aqorar &1 ¥

STYUCICH T SqogdUeAc! / B - hefolel NIl & Oceh aiash & & HEY AfEdSH
(AsseT) # wehe @A & Ud SraTfAafoe (SUSIHRGNISH) 78 & %he Tafafthanere
AT e 8 3MaeT® §, T =g Hedm o foh a9y &9 & uifdhay a7 (@) &
FA (Boelle) @iar §. Toiad a@ng gfd § 6 Aciegad  Rifdean(fsames)
aifehdd AT (WE) & AaToleled A Teh AGcaqul A AT §. Uiaet-2, Saegueier /
e (HwdY)-Fefad Reatelsr &1 v Fefea ases Ascdlicsdd Sideldd (SASAHAE)
I AT HAT § U AT SUMAATSh (SITSHRSNIEH) wged H Hog/SwH H
qUIdaT @elr A8 IR e JEH(3T) 7 dE-o #Aeel (helestd) & 6-

gESIFdIEaTAS  (6-3TTsv) URd Yeq  Alsd H AScdilesdd IGHad Uq
QUTRATHF (QUEHRSMIE) RIS F CFTA-2/55egTaAeY / $ua -Frefaet Raatfeiar

& FAfcAs HfAH f AT . d@HERR) g wd § F ARIT e d8d
(THUWSEN) # 6-3TTISIT T Tehel IfAolclel Soaelel HAFd &I § HECRIAT AGar ard
HIFIFE (THTeTqe) H STIUALT / B -hefalel Rasticlar &l Hfaaf3d (Tavegele) &Y aar
g- @l o GlhAlfade qgi A THTANE H STogUaACT / 3TSU -shefolel [Hastieldr s 3uR-
AT gele ) 8 UTFAA-2 &l HefdfIh &7 & #Alhs3 & U THTAHRTAT
SIS &1 3T T, Uihae-2 & Saifeeh Alhsi3el Uihalietdel Tl # THUelgs H
B -Hefiet SIS PiFcolFd A AT T STegUaAel / B -hefatel Aeaafar &1 3aR-
AGIA(3T-3egeecd) FAT . SaegUaAC / $UA-she et Raaicial & Tldes-2 THTa3NT-T
Af3ues Afpaur & FaER FE H U R vd afdAAga gl 7 Ascaicgae
FRAGTHAAT & SGa A SITAeAToh (STTSHSINSH) Qe & FHl. TfFas-2
THUIIRUAT 3UgR & Tdeles [@esfoier, feihell Ud ARNTH 3caf(SeRere) & Hd
N e vd ARARICEAS AFST  &HAT H FUR fRAr S & wfdEEge ggt A
THUq H HATSCIIosdd AT H §¢dT &l §. e Ig ¢ [ Saoguecy/p -
hefeT Roeiclar & UFHA-2 THUEIRTAT  AIfSTes  SUR-HIAF0N(39-30geiere) o
uifdafeas ggi # THTAdE A eI Sl (Tolggmone 1, Mansorwee-3, Wlapear2, T 7
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SI1) Td ASRlegdel Sdsielel(dqRioad) i AfFgma(@gdica) & ac  saaeaiss
ETSHENISH) FUSE N IGHRT. SAfGT, 3@ ST Gl § 6 Sdeyguercr
edflar & BEEGha/es  aREes  (AfATgeRE) St & Sari#Aefses
(ATEHRGIEH) =T A el Jeiecdree (TErolerd Jolekfea) &THdT I ol g,
aifeherd e (NS A gorafeh efSewion (deierfed wirds) & fov fAfgard(geceiaes) g
Hehell &

T &g, T e, vael Ageens, & fqardl, 3R I qdd), vE g, v . B Yssher
sterel Us AfsfAA. 2018, 129: 73-87.

INT TAAE Jd FAAA F Qg g AN g 5-FRRIAT 1d FagfaaT
Aetesias wirdelew i we-Fefiad

HAINYEFE  Tole, 5-FRIRMAT  (5-UhY), Td HHGAd (WPR), T Thids
TEniitrase g, o @ & SIEAHAT & 39AR g oa9s ey o1 . Jegi, gt
et fr StazudfEar (srnaaiefed) dfAa g I8 oA 3readsd 59 faer fagewor,
TEA090 (AT M) U TEAERN152 (FgFe ed-hRew) &q Ry #u ¥ 3R
SAE TR A FAAAIGITHER) HAAAT & ey Tehark  afafafar &
3eAd/GUR e & fIT 5-UhY Ud WPIN & FAGH @ Tk aoligHedd (TASTH)
BRI ARl el 8 3olsed aar g 3Ta-3ail el doheileh & 3T
T AAISHGRUA (TASTH) Fl gIHATSBORT & AIA ¥ ddR RIr /7. IR few v 5-
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THYUAS / WIIN-TAS / 5-UHY-HIGIR-UeTS 1 AR TR g ST HITAHIHT
Refer Fed vd 3uarR &1 Foarhd e & e 5o O wd@s ganrr aRE-fasor
Td 3efehet fhAT a1/ T, S THAE U @Rl 3o fael wddher aifdfafd, der rues
YA Td N Teheod Hfd TUIceles HeaTd. 5-UHYUas / YIN-TAS / 5-THY-
HII3R-TeTE Fhelardae Jaaiiad g3 U9 HLT A HUT HPR (150-200 TATH), HIg
3T (- 25.70 & - 37.91 &), TG TE3MS (0.194) g AT. 5-UHYUaTs / HGIR-TTs / 5-
THY-HGIN-TASTH & 3o el Refigr W 04 el v afr q& 3repdietor foham amm,
3FAT qive A & v # Jelem # ITa RefieT # e, T [FuRar swer &
1Y, WSISFATAET 3T o MTATAS T Tl H Tl F HHA S50 Hed F Y
3ea-guE W R TOHE g yehe AT, 5-Uhguers / HRIR-US / 5-UHY-HIgIR-
TASUH & UogoR 3UeH AT o ATaAUaAs i Jooll dA F$ I 39Is fFar
Faad o e fe@r. sas dfaRed, da 9k (fived?, dvved, 9153, Td di21)
Yeheel & HAMRAT fhar vad HIfAer vdicalfde & dgrr. FifFaRed diss 5-Thg Ud
3R o apEeRed  fFcH # 3R F & ey 3eid(3Fyes) Ve
aifafafer S & 39elr a7daT A Ao R &

T AEedd, TH HigEAe, Tl Ud, MR 88, S Ois, vF (o], TH Breehl. Sleiel 3HIh
ATFHAHIATS T 3R Fall. 2018, 17:597-610.

AT THeRIAT T HeaSAT T H GiellbaAlecd & UIfAN cnfe F T & A ad
et f3Slisl(UE)) vd Aedluel EhelIAE Y@ ~gUseerica A ¢ Ig ifedsied
doTd, ATSCIPIcadd 3AhaeId, $9Ts Alchtholl Ud J9TSleIhi(TUTSId) & HRUT JATAY
WrSTeieh WA & g § RARFd(FTeEes) gidr g, Sad ~gUSoeiee Td cgagR Heell
HATT gl 8. 3TH, 3ogledl Tal T Afficad TheRIAT # ARRASH fT Ta-TEAd(Ted
RIR) & for &7 aa & R [AfATaa 7 coie dicihaled HT 3UAENAT Hr e
HT. gge 3egial Al [ahRT & ANThTSATeTo #F HENCR Hefd i, ARINS Td giaroiy
FRPI W TdT dT. TP 3WId, 3061 396y [Afficar T¢F T RfFcaiaen=(Rd) vg
FH T JHeasmX BolleA(Td) vd fafdesy ThaQifdd & oig Alser & 399 Ry gu ¢,
AT FHET FI. 3T H, Ieglel IdT FH R HA dlellthalldl TCHA Tl T &FAAT ST 3YIET
A 8, 3oTh RAITRcHIT Jo7Td ol qUROT &l § el 3T WA & Ta%ey Jiaeid ud
afgelid ReATad # 3AfGa W g dEHENE) &1 gea § F dieithdled
SR eT IRt & ey ®&A dd NA & AT v qicfAsre Ffesse g dad 8-

T T3+, TS g, 3Reh Tddl. aries REw gedeered. 2018,2018: 1483791,
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CSIR-1ITR, a leader in toxicology research, endeavours to mitigate problems of human health
and environment.The institute aims to accomplish its goals through the following objectives :
» Safety evaluation of chemicals used in industry, agriculture and everyday life. « Mode of
action of toxic chemicals/pollutants. « Remedial/preventive measures to safeguard health and
environment from pollutants. « Occupational health hazards due to exposure in chemicals
industries, mines, agricultural fields and environment. « Simple/rapid diagnostic tests for
disorders caused by industrial and environmental chemicals ¢ Collect, store and disseminate
information on toxic chemicals. « Human resource development for dealing with industrial
and environmental problems. « Provide a platform to public and entrepreneurs to address
queries and concerns regarding safety/toxicity of chemicals, additives and products. The
present Toxicology Research Bulletin is a representation of our all the activities appeared in
peer reviewed and refereed scientific publications.

CSIR-IITR RESEARCH HIGHLIGHTS

Environmental Toxicology

The significant challenge in environmental toxicology area is to create efficient ways to
predict toxic potency and exposure levels for chemicals that lack toxicological and exposure
data in environmental settings. The demand is to assess large number of chemicals for hazard
identification in a cost- and time-efficient manner, Therefore, the need is to generate
highthroughput assays. The need for high-throughput toxicity assays coupled with ethical
concerns over animal testing necessitated the pursuit of better tools for ecotoxicological
studies. Hence, the development, validation and application of high throughput alternate
models as well as alternative to animal models for ecotoxicity studies are high priority in
ecotoxicology. The information on usage, exposure and effects obtained from quantitative
structure—activity relationships, read-across methods, thresholds of toxicological concern and
in vitro tests prior to in vivo testing are ideal routes for more rapid, efficient and cost
effective risk assessment of chemicals. A major challenge is the development of diagnostic
capabilities to precisely determine the cause—effect relationships within impaired ecosystems.
This will help in determining the extent to which existing remediation strategies/technologies
are effective and the refinements needed in risk management. Keeping these issues in view,
the environmental toxicology group at CSIR-1ITR aims to generate knowledge/tools useful
for protection as well as management of ecosystem integrity and to advance the
understanding of ecotoxicological problems across different ecological strata at cellular,
genetic and organismal levels in order to improve environmentally relevant ecological risk
assessment and to mitigate environmental pollutants. The issues addressed by the group are :
(i) mechanism of toxicity of environmental pollutants; (ii) remediation of hazardous and
persistent chemical substances from soil, water and industrial wastes and (iii) ecotoxicity and
environmental monitoring.
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Stress response of Triticum aestivum L. and Brassica juncea L. against heavy metals
growing at distillery and tannery wastewater contaminated site

This study aimed to investigate the effects of potentially toxic elements on biochemical
parameters in wheat (Triticum aestivum L.) and mustard (Brassica juncea L.) plants growing
at distillery and tannery wastewater contaminated sites. The analysis of plants showed the
highest accumulation of Fe (3Ghgkg ~in wheat root and 358gkg ~in mustard leaves)
followed by Zn, Cr and Mn in leaf>shoot>root. Further, the Chl-a, b, and carotenoids content
was also found high in plant samples. Results also showed that photosynthetic content in
wheat and mustard growing at tannery wastewater contaminated sites was Chl-a 3.92, 4.53
(mg g- fw), Chl-b 2.39, 1.29 (mg g- fw) and carotenoids 0.28, 0.32 (mg g- fw), respectively.
Whereas, photosynthetic content in these plants with distillery waste was as Chl-a 3.43, 4.88
(mg g- fw), Chl-b 1.12, 2.05 (mg g- fw) and carotenoids 0.24, 0.29 (mg g- fw), respectively.
In addition, the activity of plant enzymes such as SOD, APx, GPX, MDA, H,0, and CAT
was also higher in selected plants in comparison to control plants. Moreover, the high
bioconcentration factor of Zn>1 (1.29) and translocation factor >10 (10.31) of Cr in tannery
wastewater affected mustard plants. This study concluded that industrial wastewaters are the
primary sources of metal accumulation in agricultural crops and thus, it should not be
discharged into the environment before its proper treatment. Hence, the continuous
monitoring of sludge/soil, agricultural plants and water quality are imperative for the
impediment of possible health hazards to animal and human beings.

Chowdhary P, Yadav A, Singh R, Chandra R, Singh DP, Raj A, Bharagava RN.
Chemosphere. 2018, 206:122-131.

Rhamnolipid from a Lysinibacillus sphaericus strain 1ITR51 and its potential
application for dissolution of hydrophobic pesticides
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Rhamnolipid produced from a Lysinibacillus sphaericus 1ITR51 was characterized and its
ability for dissolution of hydrophobic pesticides were evaluated. L. sphaericus produced
1.6 g/L of an anionic biosurfactant that reduced surface tension from 72 N/m to 52 N/m with
48% emulsification index. The biosurfactant was found stable over a wide range of pH (4.0-
10.0), temperature (4-100 °C), salt concentration (2-14%) and was identified as rhamnolipid.
At the concentration of 90 mg/L rhamnolipid showed enhanced dissolution of a-, -
endosulfan, and y-hexachlorocyclohexane up to 7.2, 2.9, and 1.8 folds, respectively. The
bacterium utilized benzoic acid, chlorobenzene, 3- and 4-chlorobenzoic acid as sole source of
carbon and was found resistant to arsenic, lead and cadmium. Furthermore, the isolated
biosurfactant showed antimicrobial activities against different pathogenic bacteria. The
results obtained indicate the usefulness of rhamnolipid for enhanced dissolution and thereby
increasing the bioavailability.

Gaur VK, Bajaj A, Regar RK, Kamthan M, Jha RR, Srivastava JK, Manickam N.
Bioresource Technology. 2019, 272:19-25.

New coculture system of Clostridium spp. and Megasphaera hexanoica using submerged
hollow-fiber membrane bioreactors for caproic acid production

In this study, a coculture bioprocess was developed with Clostridium strains producing
butyric acid and Megasphaera hexanoica producing caproic acid from the butyric acid. The
two bacterial strains were each cultivated in two submerged hollow-fiber membrane
bioreactors (s-HF/MBRs), separately. Each fermentation broth was filtered through the
membrane modules, and the filtered broth was either interchanged on another reactor or
obtained sequentially through. Using s-HF/MBRs, the caproic acid concentration increased to
10.08 g L', with the fastest productivity of 0.69 /L/h, which higher than that previously
reported.

Kim H, Jeon BS, Pandey A, Sang BI. Bioresource Technology. 2018, 270:498-503.
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Food, Drug and Chemical Toxicology

Food is of paramount importance as it is required in sufficient quantity to provide a healthy
life. There is increasing concern about food safety and food contamination either through
environmental pollution or adulteration round the globe. To ensure an adequate food supply
during non-agriculturally productive periods, it has become necessary to find methods to
preserve and process the food. With the fast growth of food processing industries, the trend
towards the use of various food additives added for technological purposes has also
increased. New chemical entities are being exploited as additives in food. The adulteration of
food due to deliberate mixing of inferior grade agents for disguising and to earn undue profits
is also a serious problem. Furthermore, un-intentional contaminants may creep up during
field production or processing and storage. Recombinant DNA technology for the production
of GM food needs be exploited for adequate food supply and simultaneously, the safety of
GM food/crop has to be established before commercialization. Based on our traditional
knowledge, the beneficial effects of herbs remain a promising area for the encountering
several toxic manifestations. Thus, toxicity/safety data for these chemical moieties along with
GM food and traditionally used herbs need to be generated. The issues addressed by the
group are (i) development and/or establishment of methodologies to quantify the potential
toxic agent in different matrices; (ii) identification of phytochemicals/herbal preparations,
which can mitigate the toxicity of above chemical moieties; (iii) to understand the mechanism
of toxicity of new chemical entities; (iv) detection of GM food/ crop and their
safety/allergenic assessment and (v) establishment of guidelines for food and chemical safety
for regulatory agencies.
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Methylenecyclopropyl glycine, not pesticide exposure as the primary etiological factor
underlying hypoglycemic encephalopathy in Muzaffarpur, India

Some districts of Bihar, especially Muzzaffarpur district, have been known to be affected by
annual outbreak, called locally as Acute Encephalitis Syndrome (AES) which became one of
the major health concerns in Bihar, due to its high fatality and complications. Several
hypotheses like bat virus, heat stroke, pesticide exposure and the presence of a compound -
methylenecyclopropyl glycine (MCPG) in Litchi have been proposed by different
investigators for AES. When the investigators examined the symptoms, signs and the
epidemiological data, bat virus and heat stroke hypothesis were ruled out. Two major
hypotheses which remain in question were the exposure to pesticides or MCPG present in
litchi. Therefore, this study was designed to check the presence of both in the Muzzaffarpur
samples of ripe and semi ripe litchi fruits. The fruit cover of ripe and semi ripe litchi showed
the traces of Malathion (0.18-0.19 pg/g) and p'-p'-DDT (0.022-0.023 ug/g), while no pesticide
residues were detected in the pulp of ripe or semi ripe litchi thereby ruling out the possibility
of pesticide exposure in children of Muzzaffarpur. However, MCPG was detected in the pulp
of semi ripe (0.57pug/g) and ripe litchi fruits (0.19 pg/g). Further, when the human condition
was simulated in animals, there was deprivation in body weight and glucose levels in starved
litchi seed dosed rats, causing hypoglycemia. These results suggest that the cause of
hypoglycemic encephalopathy in Muzzaffarpur is related to the consumption of semi ripe and
ripe litchi fruits by undernourished children.

Asthana S, Dixit S, Srivastava A, Kumar A4, Singh SP, Tripathi A, Das M. Toxicology
Letters. 2019, 301:34-41.

Allergenicity assessment of Buchanania lanzan protein extract in Balb/c mice
Tree nuts are among "Big Eight" and have been reported globally for causing allergy.
Buchanania lanzan (Bl) is one of the major tree nuts consumed by Indian population.
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However, very little is known about B. lanzan's induced allergic manifestation. Therefore,
evaluation of it's allergenic potential was undertaken. Bl-crude protein extract sensitized
BALB/c mice sera were used to identify the allergic proteins by it's IgE binding capability.
The major IgE binding proteins found with molecular weight of 11, 20, 23, 25, 48, 54, and
65 kDa. Specific IgE, specific IgG1, MCPT-1, PGD; and histamine were assessed in mice
sera. Enormous amount of mast cell infiltration was noted in different organs. The levels of
Th1/Th2 transcription factors GATA-3, SOCS3 and STAT-6 were found upregulated,
whereas T-bet was downregulated. Furthermore, elevated Th1/Th2 cytokine responses were
observed in mice sera. All together, these reactions developed systemic anaphylaxis upon Bl-
CPE challenge in sensitized BALB/c mice. In order to confirm the evidences obtained from
the studies carried out in BALB/c, the investigation was extended to human subjects as well.
Control subjects and allergic patients were subjected to skin prick test (SPT). Later sera
collected from those positive to SPT along with controls were used for IgE immunoblotting.
The study evaluated the allergic manifestation associated with Bl, and identified it's proteins
attributing Bl-mediated allergy. This work may help in managing tree nuts mediated allergies
especially due to Buchanania lanzan sensitization.

Kumar S, Sharma A, Gupta RK, Verma AK, Dwivedi PD. International
Immunopharmacology. 2018, 63:170-182.
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Metabolic fingerprinting in breast cancer stages through H NMR spectroscopy-based
metabolomic analysis of plasma

Breast cancer (BC) is one of the most common malignancies among women worldwide,
which is indeed associated with metabolic reprogramming. However, BC is a very complex
and heterogeneous disease, which can relate with the changes in metabolic profiles during BC
progression. Hence, investigating the metabolic alterations during BC stage progression may
reveal the deregulated pathways and useful metabolic signatures of BC. To demonstrate the
metabolic insights, they opted H NMR spectroscopy based metabolomics of blood plasma of
early and late stage BC (N=72) with age and gender matched healthy subjects (N =50).

Further, the metabolic profiles were analyzed to delineate the potential signatures of BC by
performing multivariate and nonparametric statistical analysis in early and late stages of BC
in comparison with healthy subjects. Sixteen metabolites levels were differentially changed
(p<0.05) in the early and late stages of BC from healthy subjects. Among them, the levels of
hydroxybutyrate, lysine, glutamate, glucose, N-acetyl glycoprotein, Lactate were highly
distinguished in BC stages and showed a good biomarker potential using receiver-operating
curves based diagnostic models. Furthermore, the significant modulation and good diagnostic
performances of glutamate, N-acetyl glycoprotein and Lactate in LBC as compared to EBC
give their significance in the BC progression. In general, their observations demonstrate that
these panels of metabolites may act as vital component of the metabolism of early to late
stage BC progression. Their results also open new avenue towards early and late stage BC

diagnosis and intervention implying metabolomics approaches.
Suman S, Sharma RK, Kumar V, Sinha N, Shukla Y. Journal of Pharmaceutical and

Biomedical Analysis. 2018, 160:38-45.
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Nanomaterial Toxicology

The institute has been working in the area of nanotoxicology from the past decade and has
been able to develop expertise, with a critical mass of 40% of its scientific manpower
contributing in this emerging area of toxicology. CSIR-IITR spearheaded two major network
projects of CSIR on nanotechnology and was a partner in six international flagship projects of
EU-FP7, UK, Spain and Japan. The institute took lead in the synthesis and characterization of
engineered nanomaterials (ENMs), development of methodology/assays/techniques for
toxicity assessment, guidelines for nanosafety, alternate models, mechanisms of action and
interaction of ENMs with biological systems. The institute has created vibrant network in the
area of nanotechnology with 1ITs, IISc, universities, research institutes and industries. To
assess the safety/toxicity of nanomaterials, some of the most critical issues that need to be
addressed include: i) effect of shape and size; ii) dosimetry; iii) route of delivery and
tracking; iv) development and validation of test models; v) in vitro vs. in vivo extrapolation;
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vi) ecotoxicity; vii) computational nanotoxicity and viii) life cycle analysis. The scientists of
the nanomaterial toxicology group aim to investigate the health and environmental effects of
nanomaterials to delineate their toxicity and assure safe usage in consumer products,
healthcare products and medical devices.

Graphene oxide-chloroquine nanoconjugate induce necroptotic death in A549 cancer
cells through autophagy modulation

Chloroquine (Chl) has shown its potential in cancer therapy and graphene oxide (GO)
exhibited excellent tumor-targeting ability, biocompatibility and low toxicity. Authors have
endeavored to conjugate Chl to GO sheets and investigated the nonproliferation action on
A549 cell lines along with cell signaling pathways. Cellular toxicity, autophagic flux
modulation and cell death mechanism induced by GO-Chl have been investigated on A549
cell lines. GO-Chl induces accumulation of autophagosomes (monodansylcadaverine
staining, green fluorescence protein-tagged LC3 plasmid and transmission electron
microscopy observations) in A549 cells through the blockade of autophagic flux that serves
as scaffold for necrosome assembling and activates necroptotic cell death. GO-Chl
nanoconjugate could be used as an effective cancer therapeutic agent, by targeting the
autophagy necroptosis axis.

Arya BD, Mittal S, Joshi P, Pandey AK, Ramirez-Vick JE, Singh SP. Nanomedicine
(Lond). 2018, 13:2261-2282.

Candle soot derived carbon nanoparticles: Assessment of physico-chemical properties,
cytotoxicity and genotoxicity

In this study, an evaluation of physico-chemical properties, cytotoxicity and genotoxicity of
candle soot derived carbon nanoparticles (CNPs) was carried out. Several physico-chemical
characterizations including scanning electron microscopy, transmission electron microscope,
Brunauer-Emmet-Teller surface area and pore-size distribution, X-ray diffraction, Fourier
transform infrared and Raman spectroscopy were implemented to characterize prepared
CNPs. Propidium iodide uptake, reactive oxygen species assay and trypan blue exclusion and
comet assay tests were executed to determine the toxicity of CNPs. It is found that the CNPs
have insignificant cytotoxicity and genotoxicity and could be used in diverse biological and
environmental applications as an alternative to expensive less toxic carbon materials.

Singh S, Singh D, Singh SP, Pandey AK. Chemosphere. 2019, 214:130-135.

Systems Toxicology and Health Risk Assessment

Humans are exposed to many chemicals through the environment and in the form of drugs. In
order to understand the risk to human health of drug and chemical exposure, it is necessary to
understand how these xenobiotics may affect normal cellular processes and lead to
toxicological consequences. The advent of high throughput genomic screens has led to the
possibility of much greater breadth of understanding of the effect of xenobiotics in biological
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systems. Furthermore, there has been interest in the possibility of using the output of these
genomic assays as a signature of xenobiotic exposure, and thus as a test procedure for the
recognition of toxicological hazard. The group aims to apply a system biology approach to
describe and predict the effects of chemicals and other environmental stressors at different
levels of biological organization and identify key events leading to adverse health outcomes.
The group also aims to study the perturbation of biological systems by chemicals and
stressors, monitoring changes in molecular expression and conventional toxicological
parameters, iteratively integrating data to achieve a mechanistic understanding of the specific
toxicity and eventually develop and validate biomarkers for predicting these toxicological
responses. The development of an integrated framework through the identification of
toxicological pathways and data analysis tools is an integral part of the overall attempt to
understand the adverse effects of chemicals and other stressors on human health and the
environment. Particular focus has been on the development, assessment and application of
methods to assess the adverse effects of environmental chemicals. Further, the endeavour has
been on the evaluation of Integrated Testing Strategies to describe all the toxicological
interactions that occur within a living system under stress and use the knowledge of
toxicogenomic responses in one species to predict the mode of action of similar agents in
other species. The issues addressed by the group are : (i) study the perturbation of biological
systems by chemicals and stressors; (ii) monitoring changes in molecular expression and
conventional toxicological parameters and integrating data to achieve a mechanistic
understanding of the specific toxicity and (iii) develop and validate biomarkers for predicting
the toxicological responses.

Postnatal exposure to poly (1:C) impairs learning and memory through changes in
synaptic plasticity gene expression in developing rat brain

Viral infection during early stage of life influences brain development and results in several
neurodevelopmental disorders such as schizophrenia, autism and behavioral abnormalities.
However, the mechanism through which infection causes long-term behavioral defects is not
well known. To elucidate this, they have used synthetic polyinosinic-polycytidylic acid [poly
(I:C)] which acts as a dsSRNA molecule and interacts with toll-like receptor-3 (TLR-3) of
microglia cells to evoke the immune system, thus mimicking the viral infection. Rat pups of
postnatal day (PND) 7 were infused with a single dose of poly (1:C) (5mg/kg BW) and
vehicle alone to controls. When these pups grew to 3, 6 and 12 weeks, their spatial and fear
conditioning memory were impaired as assessed by Morris water maze and passive avoidance
test, respectively. Authors checked the immune activation by staining of TNF-o in the
hippocampus and observed that poly (1:C) exposure elevated the number of TNF-a positive
cells immediately after 12h of infusion in one week rat and it persisted up to postnatal age of
3 and 12weeks. Moreover, poly (I:C) significantly decreased the binding of H-QNB to the
cholinergic receptors in the frontal cortex and hippocampus of 3 and 6 weeks rats as
compared to control but did not change significantly in 12 weeks rats. RT-PCR and
immunoblotting results showed that poly (1:C) exposure upregulated the expression of
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memory associated genes (BDNF, Arc, EGR1) at mRNA and protein level in frontal cortex
and hippocampus of 3 weeks rats as compared to control. However, long-time persistence of
poly (I:C) effects significantly decreased the expression of these genes in both brain regions
of 12weeks rats. Taken together, it is evident that early life exposure to poly (I:C) has a
long-term effect and impairs learning and memory, probably through TNF-a mediated
neuroinflammation and alteration in the expression of memory associated genes in frontal
cortex and hippocampus of rats.

Baghel MS, Singh B, Dhuriya YK, Shukla RK, Patro N, Khanna VK, Patro IK, Thakur MK.
Neurobiology of Learning and Memory. 2018;155:379-389.

Developmental neurotoxicity of arsenic: Involvement of oxidative stress and
mitochondrial functions

Over the last decade, there has been an increased concern about the health risks from
exposure to arsenic at low doses, because of their neurotoxic effects on the developing brain.
The exact mechanism underlying arsenic-induced neurotoxicity during sensitive periods of
brain development remains unclear, although enhanced oxidative stresses, leading to
mitochondrial dysfunctions might be involved. Here, they highlight the generation of reactive
oxygen species (ROS) and oxidative stress which leads to mitochondrial dysfunctions and
apoptosis in arsenic-induced developmental neurotoxicity. Here, the administration of sodium
arsenite at doses of 2 or 4 mg/kg body weight in female rats from gestational to lactational
(GD6-PD21) resulted to increased ROS, led to oxidative stress, and increased the apoptosis in
the frontal cortex, hippocampus, and corpus striatum of developing rats on PD22, compared
to controls. Enhanced levels of ROS were associated with decreased mitochondrial
membrane potential and the activity of mitochondrial complexes, and hampered antioxidant
levels. Further, neuronal apoptosis, as measured by changes in the expression of pro-
apoptotic (Bax, Caspase-3), anti-apoptotic (Bcl2), and stress marker proteins (p-p38, pJNK)
in arsenic-exposed rats, was discussed. The severities of changes were found to more persist
in the corpus striatum than in other brain regions of arsenic-exposed rats even after the
withdrawal of exposure on PD45 as compared to controls. Therefore, their results indicate
that perinatal arsenic exposure leads to abrupt changes in ROS, oxidative stress, and
mitochondrial functions and that apoptotic factor in different brain regions of rats might

contribute to this arsenic-induced developmental neurotoxicity.
Chandravanshi LP, Gupta R, Shukla RK. Biological Trace Element Research. 018,186:185-

198.

Arsenic-induced neurotoxicity by dysfunctioning cholinergic and dopaminergic system
in brain of developing rats

Chronic exposure to arsenic via drinking water throughout the globe is assumed to cause a
developmental neurotoxicity. Here, authors investigated the effect of perinatal arsenic
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exposure on the neurobehavioral and neurochemical changes in the corpus striatum, frontal
cortex, and hippocampus that is critically involved in motor and cognition functions. In
continuation of previous studies, this study demonstrates that perinatal exposures (GD6-
PD21) to arsenic (2 or 4 mg/kg body weight, p.o.) cause hypo-activity in arsenic-exposed rats
on PD22. The hypo-activity was found to be linked with a decrease in the mRNA and protein
expression of the DA-D2 receptor. Further, a protein expression of tyrosine hydroxylase
(TH), levels of dopamine, and its metabolites were also significantly impaired in corpus
striatum. The arsenic-exposed groups showed spatial learning and memory significantly
below the average in a dose-dependent manner for the controls. Here, they evaluated the
declined expression of CHRM2 receptor gene and protein expression of ChAT, PKCp-1 in
the frontal cortex and hippocampus, which are critically involved in cognition functions
including learning and memory. A trend of recovery was found in the cholinergic and
dopaminergic system of the brain, but changes remained persisted even after the withdrawal
of arsenic exposure on PD45. Taken together, their results indicate that perinatal arsenic
exposure appears to be critical and vulnerable as the development of cholinergic and
dopaminergic system continues during this period.

Chandravanshi LP, Gupta R, Shukla RK. Biological Trace Element Research. 2018. doi:
10.1007/s12011-018-1452-5.

Necroptosis: A regulated inflammatory mode of cell death.

Programmed cell death has a vital role in embryonic development and tissue homeostasis.
Necroptosis is an alternative mode of regulated cell death mimicking features of apoptosis
and necrosis. Necroptosis requires protein RIPK3 (previously well recognized as regulator of
inflammation, cell survival, and disease) and its substrate MLKL, the crucial players of this
pathway. Necroptosis is induced by toll-like receptor, death receptor, interferon, and some
other mediators. Shreds of evidence based on a mouse model reveals that deregulation of
necroptosis has been found to be associated with pathological conditions like cancer,
neurodegenerative diseases, and inflammatory diseases. In this timeline article, they are
discussing the molecular mechanisms of necroptosis and its relevance to diseases.

Dhuriya YK, Sharma D. Journal of Neuroinflammation. 2018, 15:199.

Hydroxyl group difference between anthraquinone derivatives regulate different cell
death pathways via nucleo-cytoplasmic shuttling of p53

Despite a number of measures having been taken for cancer management, it is still the second
leading cause of death worldwide. p53 is the protein principally being targeted for cancer
treatment. Targeting p53 localization may be an effective strategy in chemotherapy as it
controls major cell death pathways based on its cellular localization. Anthraquinones are
bioactive compounds widely being considered as potential anticancer agents but their
mechanism of action is yet to be explored. It has been shown that the number and position of
hydroxyl groups within the different anthraquinones like Emodin and Chrysophanol reflects
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the number of intermolecular hydrogen bond which affects its activity. Emodin contains an
additional OH group at C-3, in comparison to Chrysophanol and may differentially regulate
different cell death pathways in cancer cell. The present study was aimed to investigate the
effect of two anthraquinones Emodin and Chrysophanol on induction of different cell death
pathways in human lung cancer cells (A549 cell line) and whether single OH group
difference between these compounds, differentially regulate cell death pathways. Authors
observed that both compounds depicted a dose-dependent cytotoxic response in A549 cells
which was in concurrence with the markers associated with oxidative stress such as an
increase in ROS generation, decrease in MMP and DNA damage. Authors also observed that
both compounds up-regulated the p53 expression where Emodin causes nuclear p53
localization, leads to down-regulation in mMTOR expression and induces autophagy while
Chrysophanol inhibits p53 translocation into nucleus, up-regulates mTOR expression and
inhibits autophagy. From this study, it may be concluded that the structural difference of
single hydroxyl group may switch the mechanism from one pathway to another which could
be useful in the future to improve anticancer treatment and help in development of new

selective therapies.
Kamil M, Haque E, Mir SS, Irfan S, Hasan A, Sheikh S, Alam S, Ansari KM, Nazir A.

Anticancer Agents in Medical Chemistry. 2018. doi: 10.2174/1871520618666181029133041.

Rosiglitazone up-regulates glial fibrillary acidic protein via HB-EGF secreted from
astrocytes and neurons through PPARY pathway and reduces apoptosis in high-fat diet-
fed mice

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

Kushwaha R, Mishra J, Gupta AP, Gupta K, Vishwakarma J, Chattopadhyay N, Gayen JR,
Kamthan M, Bandyopadhyay S. Journal of Neurochemistry. 2018, doi: 10.1111/jnc.14610.

Association between PAHs biomarkers and kidney injury biomarkers among kitchen
workers with microalbuminuria: A cross-sectional pilot study

To study the association between kidney injury biomarkers and urinary OH-PAH metabolites
in kitchen workers, with microalbuminuria, a cross-sectional pilot study was conducted
among 120 male kitchen workers in a mega kitchen located at Coimbatore, India. Personal
and sub-clinical details of study subjects were collected using a questionnaire. Albumin,
creatinine, and albumin-creatinine ratio (ACR) were measured using urine dipstick test for
the determination of microalbuminuria. Urinary hydroxylated PAHs metabolites (1-NAP, 9-
HF, 3-HF, 2-HF, 9-PHN, and 1-OHP) were measured using GC-MS/MS and urinary kidney
biomarkers (UNGAL, uCyst-C, uKIM-1, uOPN, and uTIMP-1) were measured using
Multiplex Reader. Concentrations of urinary PAHs metabolites (1-NAP, 3-HF, 2-HF, 9-PHN,
and 1-OHP) and kidney biomarkers (UKIM-1, uTIMP-1, uCyst-C and uNGAL) were
significantly higher among kitchen workers with MAU compared to non-kitchen workers
with MAU. Urinary kidney biomarkers viz., uKIM-1, uTIMP-1, uCyst-C, uNGAL, and
uOPN showed higher median concentration among the kitchen workers with MAU compared
to kitchen workers without MAU. Significant positive correlation was observed for 9-HF
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with uKIM-1 and uTIMP-1 and 1-OHP with uKIM-1. ACR was also well correlated with
urinary kidney biomarkers. ROC analysis showed higher sensitivity and specificity for
uKIM-1, uCyst-C, and uNGAL as biomarkers for early prediction of acute kidney injury
among kitchen workers. The PAHs exposure among kitchen workers can lead to kidney
injury. This was evident from the association of OH-PAHs and kidney injury biomarkers in
kitchen workers with microalbuminuria.

Singh A, Kamal R, Tiwari R, Gaur VK, Bihari V, Satyanarayana GNV, Patel DK, Azeez PA,
Srivastava V, Ansari A, Kesavachandran CN. Clinica Chimica Acta. 2018, 487:349-356

Anti-hyperlipidaemic effects of synthetic analogues of nordihydroguaiaretic acid in
dyslipidaemic rats

Previous studies have shown that Creosote bush-derived nordihydroguaiaretic acid (NDGA)
exerts beneficial actions on the key components of metabolic syndrome including
dyslipidaemia, insulin resistance and hypertension in several relevant rodent models. Here,
they synthesized and screened a total of 6 anti-hyperlipidaemic analogues of NDGA and
tested their efficacy against hepatic lipid metabolism in a high-fructose diet (HFrD) fed
dyslipidaemic rat model. HFrD fed Sprague-Dawley rats treated with NDGA or one of the six
analogues were used. Serum samples were analysed for blood metabolites, whereas liver
samples were quantified for changes in various mRNA levels by real-time RT-PCR. Oral
gavage of HFrD-fed rats for 4 days with NDGA analogues 1 and 2 (100 mg/kg/day)
suppressed the hepatic triglyceride content, whereas the NDGA analogues 2, 3 and 4, like
NDGA, decreased the plasma triglyceride levels by 70-75%. gRT-PCR measurements
demonstrated that among NDGA analogues 1, 2, 4 and 5, analogue 4 was the most effective
at inhibiting the mRNA levels of some key enzymes and transcription factors involved in
lipogenesis. All four analogues almost equally inhibited the key genes involved in
triglyceride synthesis and fatty acid elongation. Unlike NDGA, none of the analogues
affected the genes of hepatic fatty acid oxidation or transport. Data suggest that NDGA
analogues 1, 2, 4 and 5, particularly analogue 4, exert their anti-hyperlipidaemic actions by
negatively targeting genes of key enzymes and transcription factors involved in lipogenesis,
triglyceride synthesis and fatty acid elongation. These analogues have therapeutic potential.

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

COX-2/EP2-EP4/p-catenin  signaling regulates patulin-induced intestinal cell
proliferation and inflammation

Patulin (PAT), a mycotoxin, is a natural contaminant that is produced by certain species of
Penicillium, Aspergillus and Byssochlamys. The major contamination of PAT is in apple and
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apple based products. PAT is known to cause glutathione depletion, oxidative DNA damage
and cell proliferation. Recently, in vitro studies have indicated that PAT can also increase the
intestinal epithelial permeability, modulate tight junctions and decrease trans-epithelial
electrical resistance. Nonetheless, no previous study has evaluated the mechanisms
responsible for PAT-induced intestinal toxicity or its relevance to the in vivo situation. Here,
Wistar rats were orally treated with 10Qg/kg body weight (b.wt.) of PAT, either alone or
along with 100 mg/kg b. wt. of celecoxib for 3 days. Authors found that PAT exposure led to
significantly higher levels of PGE; in serum and intestinal tissue and high expression of
COX-2 and Ki-67 compared to controls. Interestingly, their results showed that celecoxib
treatment could decrease the PAT-induced PGE; and reduce the PAT-induced intestinal
damage. To study the mechanistic aspect, normal rat intestinal epithelial cells (IEC-6) were
treated with non-toxic concentrations (100nM, 250 nM and 500 nM) of PAT for 6 h. It was
observed that PAT exposure caused enhanced proliferation, higher expression of COX-2, and
EP2 and EP4 receptors, along with increased PGE; secretion. Additionally, PAT exposure
caused enhanced Akt expression, which in turn inhibits GSK-3 and stabilizes B-catenin.
Overall, this study suggests that the COX-2/EP2-EP4/B-catenin signaling cascades are
involved in the regulation of PAT-induced intestinal cell proliferation and inflammation.
Singh N, Bansal M, Pal S, Alam S, Jagdale P, Ayanur A, Ansari KM. Toxicology and
Applied Pharmacology. 2018, 356:224-234.
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Recent advancement in the early detection of melanoma using computerized tools: An
image analysis perspective

The paper reviews the advancement of tools and current technologies for the detection of
melanoma. Authors discussed several computational strategies from pre- to post-processing
image operations, descriptors, and popular classifiers to diagnose a suspected skin lesion
based on its virtual similarity to the malignant lesion with known histopathology. Authors
reviewed the current state of smart phone-based apps as diagnostic tools for screening. A
literature survey was conducted using a combination of keywords in the bibliographic
databases: PubMed, AJCC, PH2, EDRA, and ISIC melanoma project. A number of
melanoma detection apps were downloaded for two major mobile operating systems, iOS and
Android; their important uses, key challenges, and various expert opinions were evaluated
and also discussed. Authors have provided an overview of research on the computer-aided
diagnosis methods to estimate melanoma risk and early screening. Dermoscopic images are
the most viable option for the advent of new image processing technologies based on which
many of the skin cancer detection apps are being developed recently. Authors have
categorized and explored their potential uses, evaluation criteria, limitations, and other
details. Such advancements are helpful in the sense they are raising awareness. Diagnostic
accuracy is the major issue of smart phone-based apps and it cannot replace an adequate
clinical experience and biopsy procedures.

Singh N, Gupta SK. Skin Research and Technology. 2018, doi: 10.1111/srt.12622.

Purification and characterization of two isoforms of exoinulinase from Penicillium
oxalicum BGPUP-4 for the preparation of high fructose syrup from inulin

Two exoinulinases, Exo-I and Exo-I1 from the culture broth of Penicillium oxalicum BGPUP-
4 was purified using three-step purification method i.e., isopropanol precipitation, Q-
Sepharose and Sephadex G-100 column chromatography. The molecular weight of Exo-I and
Exo-1l was determined to be 64.8Pa and 32.54 kDa, respectively using MALDI -TOF.
Exo-1 and Exo-1l showed high specificity for inulin and their respective Vma/Kn, ratio was
3.74 and 7.20. Besides, both the inulinases also displayed specificity for lactose, sucrose and
raffinose. Exo-1 and Exo-Il were stable at a pH range of 4.0-8.0 with pH optima 5.0. Optimal
temperature for both the inulinases was 55°C, and both the isoforms retained approximately
50% of their activity up to 70°C. Ag ¥, Hg", Ba", Cu” and Ca" ions shown stimulatory effect
on inulinases activity, while Fe*, Mn*, Co” and EDTA completely inhibited enzyme activity.
Purified enzyme was successfully used for the preparation of high fructose syrup from inulin.
Singh RS, Chauhan K, Pandey A, Larroche C, Kennedy JF. Internationa Journal of Biological
Macromolecules. 2018, 118(Pt B):1974-1983.
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Axin-2 knockdown promote mitochondrial biogenesis and dopaminergic neurogenesis
by regulating Wnt/p-catenin signaling in rat model of Parkinson's disease

Whnts and the components of Wnt/B-catenin signaling are widely expressed in midbrain and
required to control the fate specification of dopaminergic (DAergic) neurons, a neuronal
population that specifically degenerate in Parkinson's disease (PD). Accumulating evidence
suggest that mitochondrial dysfunction plays a key role in pathogenesis of PD. Axin-2, a
negative regulator of Wnt/B-catenin signaling affects mitochondrial biogenesis and
death/birth of new DAergic neurons is not fully explored. Authors investigated the functional
role of AXxin-2/Wnt/B-catenin signaling in mitochondrial biogenesis and DAergic
neurogenesis in 6-hydroxydopamine (6-OHDA) induced rat model of PD-like phenotypes.
Authors demonstrate that single unilateral injection of 6-OHDA into the medial forebrain
bundle (MFB) potentially dysregulates Wnt/B-catenin signaling in substantia nigra pars
compacta (SNpc). Authors used shRNA lentiviruses to genetically knockdown Axin-2 to up-
regulate Wnt/B-catenin signaling in SNpc in parkinsonian rats. Genetic knockdown of Axin-2
up-regulates Wnt/B-catenin signaling by destabilizing the B-catenin degradation complex in
SNpc in parkinsonian rats. Axin-2 shRNA mediated activation of Wnt/B-catenin signaling
improved behavioural functions and protected the nigral DAergic neurons by increasing
mitochondrial functionality in parkinsonian rats. Axin-2 shRNA treatment reduced apoptotic
signaling, autophagy and ROS generation and improved mitochondrial membrane potential
which promotes mitochondrial biogenesis in SNpc in parkinsonian rats. Interestingly, Axin-2
shRNA-mediated up-regulation of Wnt/B-catenin signaling enhanced net DAergic
neurogenesis by regulating proneural genes (Nurr-1, Pitx-3, Ngn-2, and NeuroD1) and
mitochondrial biogenesis in SNpc in parkinsonian rats. Therefore, their data suggest that
pharmacological/genetic manipulation of Wnt signaling that enhances the endogenous
regenerative capacity of DAergic neurons may have implication for regenerative approaches
in PD.

Singh S, Mishra A, Mohanbhai SJ, Tiwari V, Chaturvedi RK, Khurana S, Shukla S. Free
Radical Biology and Medicine. 2018, 129:73-87.
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Co-delivery of 5-fluorouracil and curcumin nanohybrid formulations for improved
chemotherapy against oral squamous cell carcinoma

The chemotherapeutics agent, 5-fluorouracil (5-FU), and curcumin (Cur), a natural
antioxidant, has a wide pharmacological window to treat oral carcinoma; however, both drugs
have limited bioavailability. This research study designs to develop a nanoemulsions (NESs)
formulation by combining 5-FU and Cur to improve anticancer activity against oral cavity
squamous cell carcinoma (OSCC) cells from the diversified origin for in vitro analysis,
SCC090 (human tongue) and SCC152 (human hypo-pharynx). NEs formulated through
homogenization, applying high-energy ultrasonication technique. The prepared 5-FUNE/Cur-
NE/5-FU-Cur-NE were characterized and optimized by different in vitro assays to evaluate
release system and treatment of OSCC cells to monitor cellular acceptability, such as in vitro
anticancer activity by MTT assay, cell uptake studies and protein expression associated
apoptotic study. 5-FUNE/Cur-NE/5-FU-Cur-NE successfully formulated and show mean-
value of the particle size (150-200 nm), surface charge (- 25.70 to - 37.91 mV), and PDI
(0.194). in vitro release of 5-FUNE/Cur-NE/5-FU-Cur-NEs was monitored over a course of
04 days, where acidic pH shows higher release as compared to alkaline pH, along with
acceptable stability data. Cytotoxicity study has shown higher-dose-dependent anticancer
effect with a reduced IC50 value of NEs as compared to BLNE. Cellular uptake study of 5-
FUNE/Cur-NE/5-FU-Cur-NEs upgraded many folds, comparatively BLNE and show
potential cell arrest. Additionally, the cell protein (Blc2, Bax, P53, and P21) expression was
revised and raised cell apoptosis. The combinational loaded, 5-FU and Cur in
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nanoformulation system have proven their potency to deliver improved anticancer activity,

against oral cancer.
Srivastava S, Mohammad S, Pant AB, Mishra PR, Pandey G, Gupta S, Farooqui S. Journal of

Maxillofacial and Oral Surgery. 2018, 17:597-610.

Stem cells as potential targets of polyphenols in multiple sclerosis and Alzheimer's
disease

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

Tandon A, Singh SJ, Chaturvedi RK. BioMed Research International. 2018, 2018:1483791.
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