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BRI AFT 5. 22 C, SIMREDZBROERZI LT D70, SRR
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B D 1/10 £ CHALSREIIREE L=, 16> T, KVEBODERW~ 32214 b
~ 73X H A SRR LT~~~ A SR EELRMESE EE 2 S50 (Dunlop
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T H 2 LA RY ROYIHAR AT MBI 2O AREMEN RIB STz, A%, FIERFLER
IZB T DB TFHBOLELR PAH BT DICEMEDOZAL TR D TETH D,
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55< BIBICA LY CTHEINZRGT 2, 202 b, AR L KEERE 797
T DB EA~DISEIITZE RS DA REEN S D, £ T, AR TIZZ 7 7 DI
PR NZHEICER LT OBBRFRAZMT, FECZHFERIL, RRICEER
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HDOIEARABMER~DBE GNP RIE N TV D,
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i =5 E R S 3 WO TR B CERE L 7= R BB 7 o VX — D 2 L.
RERASBNEEIT -T2 LB B —FF NN UE R T — 2 AR T 5 T1-D1C,
2013 47 11 H ~2015 4 1 A WM CHEIZERIL L7z 45 3 BHZ DWW Tt L7z, Z2ihv b
DFRBHZOWTIR, A F sy, ZRATEHRRCKEBFHOWET —Z N7 EL, LE
TE =T IVRNICRIAT 5 2 Lk D,

T 4B —D 1L, BOtERURFEONTECAEMRFE (00), FERIKFE (EC) M|
E LT, BO 1, FHEAE-GC/MS IEIC XD PM2. 5 O~ — B —Z a5 HlE
W (BERS IR AEBRIEAFZUAT, 2017) (ISf6V, A OREZT o7z, 74 VE—%
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KEIBGEDOL DT D PMo s 1ZIFKEL T ALFEME N E EN TN D, TDH,
LRV AKSE (PAH) ROFEN S OFLFHEEARNH 5, RO PAH IZHRV VI
DI/ ERIFM 2T HZE1TE 9 ETHRVD, FN60MLFLEARDOX /)
(PAHQ) 1R D CHAAFE S ERCCTEEREFERE (ROS) PEHIISIZEAD - T, il
TR LA R L RABEL Z L bbb N T W5, PAHQ II{LABRERC /S A A~ A DR
FERBRIBED D D—RAERR L OKRGH T PAH BZBMENTRIITH AR SN S,
e T, BAERMDHEENTZ & Z AT PAHQ DEENE W —AH LIZLIEA B D,
FEEE 1L PAHQ 23R (L KB KD IAF T, b e T HrZ L 2RALT, B
ERETO— AV ay HPLC AT A%FBFE LT-, BEIC/KEBET O PAHQ
DOIACBE DTG LTV 5, ARIFFETIE, &ROpE (HEE : Fic—wE
B PAHQ), &t ¥ —A— _X—H A NgEBHE (EICBRHPIC ZIRAER PAHQ)
KO FEE OFTEMAER (AER) T PMys 281 2 L ICHifE L, B2 RAEFRICH kK
$ % PMy.s DFRILEEDIEW KL TNPAHQ & OB EAZIA SN THZ 2R E LT,
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%1, 000 FLL b CHEAEMICEDR L TF IV,

PMoslik, BARD Ny 7 750 KA FTH HimE RKAHER (2018 4 11 H 3 H
~10 H, 20194F 3 H 20 H~27 H), @WlLEBPER (2018 411 A 5 H~12 H,
201942 H 4 H~11 H) RO EREBEREREM 2 ¥ — (Jbnt, 20184FE 7 A 6
H~13 H, 20184 11 A 19 H~27 H) THE L, b FOKRNIEMEREZEMEO A RRIC
RV D X 2 AR (PAHQ) DOHTIZHNL» T, R TH S 9 fE PAH (LY, 70
FTooTy, 7Ry, XRUXEQTrhToky, XUVBITINAET T, XY
(7N FT T, Ry [av Ly, XUV [ghilX) Ly, 407 7 [1,2, 3-cd
tV/)w\ﬁ%ﬁotot@bﬁ,ﬁ%@m#yfuyﬁﬁﬁbﬁtﬂé(nﬂ)

BT % PMy s 97 PAH 1L, bt (SE#4 @ 32.8 ng/m®, MEEEHEPH @ 11. 0~60. 0 ng/m®)
:>é§ﬂ€ (0.75 ng/m®, 0.38~1.43 ng/m’) >k (0. 18 ng/m’, 0.08~0.28 ng/m®) @
IET & o7z, LD PAH JREEASEIR LIS K 0 Z 24080 40 {5 & 180 5@ o 7o, %
B (11 H 1 B~F4E3 H 31 H) 2B ORKIGEGITEIRE LTHEZE LT
W5 Z EnMfElbiT-,

—77, WEEHE D BFE LI f i A 7 A& KEGUEH PAHQ Ofg(kiE ﬁﬁ#ét
2, REGAEHHIZ AT D KB L 28R 5 H R IRALK T K O B ER LRI K 2% i
D%#&Hhﬁ&%ﬁm(m&m%ﬁﬁ%#PMK%®7:/—w%#%M%&/ﬁ
EDOJEAEEZ L0 BV R = VIR ER END T2, £ VEOBKFHMEIZ/R 0 3 E),
PRI HIIE LR VWIKRICEWT, fix G LICRER, @RI FET, WiE
{LAKRFZB DTN M OEESRBE 2175 Z L 12k, E Rafds I O n LA —_—4%
VRIDHNANKEICER SN, T VA HONIHML, 7R ERX v
DOERITIHI SN D Z L2 A LR, KRAHISHFET DX VEA~OREIIRGF
Th D,

LSt X/ U @Wﬁﬁi%kmﬁﬂ®ﬁ%7m WA LT, Ak LizT7 Y
TINFENRFX ) O RER OF 2N L, @R LK OWMNE & OSRIMRIE S 72
EDOEME b LTz 5 2, RILENFZE CTHi%E L7z PMos OB LREZ FH 2 TETH
Do

FiAEND
R

KRR SCFER,

FEHLTTFSW,

1. Ma, HY., Zhao, L.X., Zhang, H., Guo, L.H., H>O; regulates the production of reactive
oxygen species in TiO; system and the degradation process of pentachlorophenol, Sci. Sin.
Chim., 48, 1280 (2018) doi: 10.1360/N032018-00088. (#&EA)

2. Wang, D.B., Zhao, L.X., Wang, D., Yan, L., Jing, C.Y., Zhang, H., Guo, L.H., Tang, N.,
Direct evidence for surface long-lived superoxide radicals photo-generated in TiO, and
other metal oxide suspensions, Phys. Chem. Chem. Phys., 20, 18978 (2018). (3:35, #fi¢
A)

3. PMus OFRALRERHIIZ RS 2 L fmCa2 TE L T\ 5,

LB —HE RSN K D3R, NERER, BRI - EHHm - MERIFEOTEICONT
AP TSEiE, BIEEERICREL TSV,
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VA=V DT, WTUTOEKRERATDHIENTHEINLTWS, LL,
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%1, 000 F-Lh L CEARMICRED L TFEW,

A INY4
BN (BN R e R S i Sl AT 52 )
201747 H 10 H~24 H ;2018 4F 1 H 5 H~19 H
2018 %-5H 4 H~18 H ;2018410 H 12 H~26 H
i by (IR K 5 R E 7))
2017 -4 A 10 H~21 H ; 2018 £ 8 H 21 H~28 H
2018 £ 11 H 3 H~10 H ;201943 H 20 H~27 H

AR IWIRF

PAH: ©'L > (Pyr), 7477 (FR), v'Lr, 7 Uty (Chr), X2 X[d]
7 hZ7EY (BaA), XUV B INAT T (BbF), XUV TINAET T
(BKF), X Y[alE'L > (BaP), X Y[ghi]*VU L > (BgPe), A 7 /[1,23-cd|t
L (IDP), bk 9 ffEdD PAH IZ-DWTC, a0 HPLC iE&4 HWCERZIT o7,

- flER KR OELR

AEED Ny 7 7590 KA MIEBT 2 KRPEELFWE, FRISRGTERE
RALAKSE (PAH) KOVSSET Aoy (4 >, Wik, =FRmy) % higd
L0, TAEMIChT-oT, BEKED 4EZHioOV o 7P VTERE LT, 2771, #
N5 AICRELEZY TSt ©h 5,

BN O KA PAH 1L, EIZ 1.33+0.36 ng/m?, #KIZ 6.87 £4.96 ng/m?, 412 28.9
+10.0 ng/m> TH V), /s DO KKH PAH I, &FIC 0.37+0.19 ng/m?, (T 0.14 +0.08
ng/m?, FKIZ 0.18 £0.69 ng/m?, %412 0.49+0.12ng/m*> THH7=, ALy 7 7T 7 K
Mgz T h, BENOKRKF PAH IREL, @WE0TS LY 10 () ~60 (%)
fEEnoT,

HN O KRG bAoA A BREE, EIT 6~18 pg/m?, FKIZ 5~22 ng/m?, £1Z 16~
66 ng/m’ TH Y, TEMLERBEIL, BT 18~63 pg/m?, FKIT 34~69 pg/m?, & 26
~112 pgm* TH Y, A+ PREE, HIZ 96~183 pg/m?, FKIZ 30~110 pg/m?, %2 36
~92 ug/m® Tho7c, THHLDOWTILY, Bk ik E S FU7 kel & 27 CRRF T
BHlEh7=boXlvEFELI&»oT,

PN R 2 e i ISR ZE I, TPk 2000 m DILTEIZ B 0, B 26 6 Tz ifhing
BT 2 RGHES 7 EOBRBITON WD RNy 7 FT v KR TH D8, A%
TEENC > THER I N 26 O RZIGIVE O LIS 2 & 238 HslH & O3
AMFHERIZLZEZ NS, —F, ZAlEBICHA LZZEK[0IE, 72 RefFnS,
[E O RSEL IS ) 5K 1500~3000 m DR EN AL T 27 —ANBL N & REEIZSy
Molel=®, TORELMEATX W IR THIO Thhro Tz,

RiAEFND
AR

MR LHR, V2 —FEEm MO L D5EK, DR, KR - B - LR sIFE o P EICOWNT
R L TR SV, BERBHIG AT, BB FERICHE L TFIW,

T—HERER L, 2019 9 H O RKIRBE 2D 2020 4F 3 H OFESTHEREL,
SIZHESGREICHKRRT 5 TE,

3 £ 3



R 3 (FkFNFSE)

YRk 30 SEEE@IRKFER A AR EN o2 v & —

SRR

FRR B EE

(S0D72) | TV A RAUNRRET
RHFEH A 54 - A H
REEHE K4 Ajai K. Srivastav -
g - B4 Department of Zoology, D.D.U. Gorakhpur University * %
L S (T Department of Zoology, D.D.U. Gorakhpur University, Gorakhpur 273-009, India
= THANKE GAER) TO27-0553 )l ILAERERAEERT/ A
TEL ST ANEE (0768-74-1151) FAX ST ANHE (0768-74-1644)
E-mail ajaiksrivastav@hotmail. com
O s\ FEFE WF5E A .
- Dg lm N |Zl Y
FHES | B AR T | @ i
O #FHre B kLR i O (2 4F) e
M BREGESCEREA (O & Z O ERIZE T 558
O BREACOMEREIC RT3 2 0F9E
W95y By O AfER & At O LAIZEET 2058
O HUsEREE O RN B3 2 058
O Frfe rlaB 72+t AU B3 2 0F5E
i | BRESTS W E OO V> U AN T 2 A5
gz
WRIESHE | e som 4l 1B~ S14E 3 31H
H ]
K — g
ﬁ;i ﬁﬂ*«:t@

£ 3



Wt
_ KFPEAE - T
K 4 @ e R TN
AR DR
Aiai K D.D. U.
W | " | Gorakhpur | %% BFZERTE AR R OSELER HO T
Srivastav . .
University
NS
i o T P &0 = R
JL
i MOEs | eRKkE | B AL k=D
E | REE—RS AR K Bh# Mgy 779 7
% =y % j: =R A1 _ L
%
HHEE &R Hfz BAR T I BT
X HFERFOSHEMEMAELTE L CHFr 220725068015, Z2REOMMBEZTTEH L TR IV,
W' 4 e (k) B
FREEEIC o
L 7= 3k
AR TN S
I LT3k
H 1
EEIH Y E CTh B IR G EBIRLKFAIL, RROALRLTHKFICHLEEND,
IHIZ, BIBICART DI v~ A a Bt PIc R BHiRRLKEEI B S
TV (Suzuki et al., 2018), = 2T, ZERIEERRILKFZEE G OREIGYEME
DOFRJELEBIZKT 2 B2~ D,
BRI A - I S5 Al
% X% A4 ClL. Benzlalanthracene OFAFAICKI T DB LT 5, FTlHA2ERIC X
. ‘EE% » . Benzla]anthracene #5452 22XV, AHEOIMIET O I/ v LAJEENME

MBI L FHETEHI L TRIV,

TTAHALVWIREREBTNADT, BREN ENADATREED B,

Suzuki, N.*, Ikari, T., Sato, M., Toriba, A., Sekiguchi, T., Kitani, Y., Ogiso, S., Yachiguchi, K.,
Hattori, A., Oshima, Y. and Hayakawa, K.: Toxicities of polycyclic aromatic hydrocarbons
in fish and marine invertebrates. In “Polycyclic Aromatic Hydrocarbons: Environmental

Behavior and Toxicity in East Asia” Ed. By K. Hayakawa, Springer, Heidelberg, Germany,

245-259 (2018)
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The environment provides support to the organisms’ life, but it also has significant
impacts on the health of the organisms as several hazardous contaminants are
continuously being added every day to the environment. Fish, inhabiting a complex
and dynamic environment, are particularly more susceptible to environmental
contamination as they are exposed to aquatic toxicants through their extensive and

delicate respiratory surface of the gills which is a multifunctional and complex organ

with which fish make intimate contact with the surrounding water. The objective of

the present study was to study the effects of some environmental contaminants
(pyrethroid —cypermethrin and deltamethrin; heavy metal — cadmium; botanical
pesticides — Nerium indicum, Euphorbia royleana and Azadirachtin; polycyclic
aromatic hydrocarbons: PAHs) on the fish specially blood calcium, blood phosphate,
ultimobranchial gland, corpuscles of Stannius, prolactin cells, fish scales
(osteoblastic and osteoclastic activity) and bile.

After exposure to certain toxicants such as cypermethrin, deltamethrin, cadmium,
botanical pesticides and PAHs, we have noticed a decrease in the plasma/serum
calcium and/or phosphate levels of fish (catfish and goldfish). The ultimobranchial

gland of catfish exhibit inactivity which is evident by decreased nuclear volume of

ultimobranchial cells and feeble staining response of cytoplasm of ultimobranchial
cells after exposure to cypermethrin, deltamethrin, cadmium and botanical pesticides.

These environmental contaminants provoked an increased accumulation of secretory

granules and a decrease in nuclear volume of AF-positive cells (type-1 cells) of

corpuscles of Stannius of catfish. Hyperactivated prolactin cells showing increased
nuclear volume and degranulation have been noticed in catfish exposed to
cypermethrin, deltamethrin, cadmium and botanical pesticides.

After Benz[a]anthracene (BaA) injection the marker enzyme activity
(tartrate-resistant acid phosphatase: TRAP) of osteoclasts in goldfish scales
decreased. In BaA injected goldfish scales, the marker enzyme (alkaline phosphatase,
ALP) also decreased. In addition, 4-hydroxybenz[a]anthracene (4-OHBaA) that is
one of the metabolites of BaA by conversion enzyme (P4501A1) was detected in the
bile of goldfish after administration of BaA to goldfish.

X1, 000 F-LL L CEARMICRED L TFE W,

RiAEFND
AR

MR LHR, V2 —FEEm MO L D5EK, DR, KR - B - LR sIFE o P EICOWNT

Sekiguchi, T., Suzuki, T., Kurokawa, T., Amornsakun, T., Hai, T.N., Srivastav, A.K. and
Suzuki, N.*: Molecular characterization of putative calcitonin gene-related peptide
receptors and expression of calcitonin gene-related peptide and its receptor in the early

development of flounder, Paralichthys olivaceus. Int. Zool. Inv., 4: 106-117 (2018)
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LTIV E CTERERS: - HNICBIT 2781 ZBI LMK < L BRBEIE Y ORI
F & A EEEE LTV,

HEEE I 2017 £ X0 HRARKFEEOSHETY 77 VIl ThH DT % b
S HIsE DT - HEFES « TIPS D TRATHAE LBV O 21T WL o4
REHTNWD, ORJIDKFIZHREREDE Y 77 VB E £45(>10ppb), @
HFREMTF DT 7T LB LT VBRI TIFEL TV D, OWIloE' Y 7
T U IIAZETIHEWCEY) 10ppb) KR TIHIE & A & OB S CER BT AL YE
(70ppb) =B 2. %,

ARFZE TIEMEED TP RIHEIC L v E LIBT3 Y 75 VBEDE
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HHET 5,
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2018 /£ 3 A5 11 A £ THEH = /L7 % NHIKOFII (=7 % R, N~
MINB IO e D4 15 #i5) TpH, BEXEEE, RFHBRARE, BLET
WAL, TAH Y =T A IEEITO & & HIT, Kikkl & REHEREY DR Z1T > 7=,
PEHC L 72 KIZEMI T 0.45pm 7 4 VX —C L0 Al L ARICEBIR-7-, Fblw
S T2 AREBHI B IR KPR B AR BN 20 o % — @ L= Ic B0\, @il
Ko~ 797 40—z fEAS 4 RERE, ICP-OES % A7z 54 R
ERIER L ICP-MS # W=t 75 2 aiMEcHREBEEORCICM s
776

TTFT R MINEANCTVINTIE, B 7T EEIL 3 A0 9 AT TN
L. 11 AIZHITCTEDT D2 ZEDRRWEES T, B, EFETIEEZ oA T
WHO D77 2 BB ME(T0ppb) 2B 2.5 Z E N LN E 72 o7, S5
KOEY 7T U REX pH & IWABEZ R L, W)l pH OEINZENEY 75
BRENBEMT 2 E2HOMNI Lz, RBAVINVIIINEART 2 HRTHL I E
JITIHEMZB L CTEY 75 UL 20ppb UL F 2R LTZ,

AKFge L0, TV 7T URELE pH ICEWHENRS D Z ENRWEZEn-, =
LT NHBEIZ I, ACEICE R RIS AFIE L. T4 L% A7 BerEan gk
DOHFFHLEE N THOhN T\ 5, IWEMIZIIAROILBY N L EICAR LB, &
g (HF) IO X AN (RUA MZ A L) BNIEEHEDICRKT 5, ek
L7eARTUA RF A NINFETHLEICEM L, FIA~HRAT L Z ERHERSND,
RUA FF A NOMRAKIZE 2EMIT pH 28NS E5L &b, U 7T UE2K
HEEsEE20615,

%1, 000 FLL b CHEAEMICEDR L TF IV,

RiAEFNn s
AR

2019 4E 3 HICE AL TRt S5 ICIPM2019 I C HEER K ZITH, F£7- 2019 £ 5
AICHEA v TSNS JPGU2019 IC THEERKZIT O, F7-. BRESIOEE:E
Wi LB BT ETH D, FIAREILEIRKFHIAREFAHFZERE Solongo Tsetsgee K
Ot E L THET LA TETH D,

MIREMCHER, Lo —FRERCLINC L D5E, ABERR, FER L - BRI - HERIXEFEOTEICONT
RHE LTRSSV, BERBHIEEE, MIEEERICHE L TTFIW,
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