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1 AR
1.1 EEHH

B A T R T M T X 42 e R R AN A T 4,
PS5 % T RV K SR BCH N TR GREE R 26)9I15%
7 d VA ERTY R PIFRAEKIERE (60 cmx30 cmx
35 em) AT, (EIWTPERE AR AR, K TR I AE (18.0 +
0.5°C), FUT WLk S H T #— RS0 K, I B
WA B EAE N B YORIE . YIS I ) B ) A 2 B i
AR, BUBIET MR, BRBET AR PseKA
SR HEE Z R TC R A RN . Y3 A R i
PEA A RRE K/ I B EA T IE RS0 5, AR
e A B 341 em, 528 21 em, FRALSUE
# 5.00+1.00 g

JE (Phenanthrene) i 43 Hr 4 (B T 26 E Sigma 2
A, 4lifF>98%), H N, N-—H 3L H Bt (DMF)% i,
Fefil e N 5 ¢ L MGG . AR CdCly 2.5
H,O [EAA, 438400 35 T K e i KU A2 R B
ABRATD, EHIHIE N 50 gL 5% &H . DMF
R 53 AT Sl (W T R T AU A2 1R B AT BR 2 A,
FEHF . ROS. GSH HI GST i 7] & 44 W T 7 5
A TR ST A
1.2 RB7ik
1.2.1 FHSLPHFLR

ARG R YRR (9 d)FE KB d)PA BB o
YL By BORECH A FERT CA> il 45 1 00 591 s ok i ik 2
JAE 50 mg- L' Fil Cd* 500 mg-L ' A W . & YL
SCUG A BRI B AR 1 B, AR ES X IR 4L N
DMF(fe KRR 0.01%)4 BEZH 4% 1 21, JER1 Cd* iy
gt 4 4] JER CAPE B YT 1 4L IRTE 2 L
MBI T B T, ANFY AR E 3 A7, 5
SR EE 24 h B — RS HIOK (B R B R ),

R EBSESTERITE
Tab.1 The design table of semi-static infected experiment

21 5] A5 FEHE/(ng L) CcdPHE/ (gL

23 % R H 1 0 0
DMF *%f R4l 2 0 0
3 10 0
O >0 0
5 100
6 500
SEYEA 7 50 500

FE B AR AR BT RO BOK B A Y B A TR
Pl AR e N T K IEAT 2 d ITE KR 5256

R 2 T A YL B S P AR IC (B DL S G BRI TR
) TAEHBE, 3 5% i e o 9 N T K B 45 e i 4
EWRCRAER Cd S B AT I, Hh AR Ak R
i GB/T26411-2010 S AH 0% 2% - o 3 3 20 A 7 0 52,
CA*' &2 B GB17378.4-2007 K AAJE T W43
JRE VL AT
1.2.2  BUAFIERRATE

TP FH IR 1. 3. 5. 7. 9 d AiEK
PR B BLES 2 d SRAEBIIFE T S YL B4 FEATLIU
Z/0 2 HEH, SRR, Bl 2ARAZ, AR
ER7K(0.86%) bR 22 R)Z M, Wit IEFRE  BYRE, 2D
IEAPRAE T, it (g) © B (mL)=1 © 9 B LLBImA
4CTRA I A BEER K, LEVKIE T e 3 213Kl 28 B 10% 0
PP . AR TREOHLE 4°C L 3500 rmin”' K
MRELC 10 min, B IEWE T-20°CHRH .

FEHF & . ROS. GSH Hl GST #2242 I
A S UL B T o Horh B T A R R B
Se AP TINE; ROS F i@l in A DCFH-DA(2,
7-dishlorofuorescin diacetate)”é EHET 45, FHA-#E
MO EES HEA TR ILERER, BAN
FI-(mg-prot) ', ZIGEE(EH Synergy 4 ZIfEHALIR
A (5 B BB A A5 A BR 2 RN ; GSH 7% it id 2ot
K AR O R R 5 s Ak A R N AR
8 Bk & e A, PAA R mg-(g-prot) s GST
TG PEE I 1-50-2, 4-2N L (CDNB)E A, DLA 2
s 22V 1N 1 min {52 AR R GSH R REAI
1 pmol-L™" A& R—A4> GST % J1 BN (U), Bk
U-(mg~pr0t)’lo WG EAE R 752 B A a] W6t B
THCE AR RMU A A AT FRA 7 E .
1.3 ESH

S OGN E BE LIS 248L + BRifEfR 25 (Mean + SD)
F7R, K0 IBM SPSS Statistics 25 4t w4z
PEATGE T2 B, SR B 2 U7 22 93 BT (One-way
ANOVA)HI LSD 5% A [7] e 35 41 R4 ] 1) ~F- 2 {H ik
T |, NN P<0.05 WEEREEES. H
Origin 2018 B XT pr A G it45 i1

2 &R

21 A fEFmitfCcdTHhREMNZ LR
PP 9 A Tk Th A R R C25 e, %
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PR AR A I TAEMR BRI E 45 R W3R 2.
W RN AER C™ I YR I S R B A T
Fegg, JFLICRIR T 80%, 76 Hiifa il i Ek,
R2 FBHSEABSTRZANERE

Tab.2 The measured concentration of the designed semi-
static infected experiment groups

4 JEW /(g L) CA*" ¥k /(ngL™
3 8.33+£0.86 0
4 48.08+1.46 0
5 0 97.50+6.10
6 0 477.33+£22.59
7 44.76+0.94 472.18+12.59

#3 TALA1)FI DMF LAQ)EMH AN ZIERLE

Tab. 3 Comparison of the results of biomarkers in Anadara

N-Dimethylformamide (DMF) group

i, FeATHe AR Ca* ATk R g 175 £L 1)
ST EITIE .
2.2 E @A DMF 48 £ F P57

XoF S I 30 6] i A SR AR (1] 45,25 1 6 BB 415 DMF
X HEZH iR 9 45 i bl 45 R AT LA, R IRAE
Joip 31 S5 36 N K R S I A R R, A N R AL
DMF X} R&21 2 [A] ) ROS F & . GSH % &1 GST i
PRI T B 22 5 (P>0.05, £ 3), FIAILE - HIME
B 71 DMF I A % SE 80 45 R A 52, R R IE
AR g —Me, PO IRATICR 2 | X A 317 5
ESdiUES WA R T

subcrenata between (1) seawater blank group and (2) N,

RN B/ il ROS/(mg-prot) GSH & /[mg-(g-prot)™'] GST i #/[U-(mg-prot)™]
. 1 159.84+25.24 7.92+0.38 7.79+1.37
2 144.13+1679 5.96+1.02 8.39+1.51
1 20556+14.16 9.01+1.00 12.12+2.00
3 2 211.11+6.50 8.87+0.80 13.50+1.12
S 1 224.33+3.62 10.66+0.40 8.73+1.06
2 212.78+19.29 10.35+0.38 7.00+0.37
1 196.57+76.39 6.86+1.62 6.36+0.74
’ 2 179.88+39.07 5.07+0.81 3.87+0.53
1 241.02+38.82 7.210.66 5.89+1.60
’ 2 266.47+78.99 6.64+0.03 3.55+0.62
. 1 205.01£61.26 7.3742.78 6.80+0.64
2 176.08+24.98 6.46+1.77 7.80+0.48

e 2R KR E B 2 ds

2.3 3Ede Cd¥'3t £33 ROS AW

FE5 cd® i — K A5 Y R BIHAN ROS & &
BRI 1 Frs o X BRZ B RHA P ROS & &%
74k, JEEN 159.84~241.02 FI-(mgprot) ', 7E3E
BB EE T (18] 1-a), BRYSEESS 7 d Sk, 10 pg L™ ()W
JEABMIAN ROS SaHe TR, HE 1.5 d
%5 5.2 (P<0.05), 50 pg'L'(FHHELH ROS F i1y
2 T IR K (P<0.05), T KB B BE, ANTH]
W] ROS F i % X} ALK . 72 Cd™ i iy
T 1-b), Jedgiiin, 44 BuHAN ROS &
B ETARLL, 100 pg L' (IOWEH TYFEE 5 d
I B KA, & T X IE4] 41.62%. 500 pgL ()
WEEZHT5 1 d IR 2 T 5 (P<0.05), Jf Bl ] i) 42
K ROS iy in@i e, %55 dJ5, ROS &I,

SR R FbTC 22 5, (H DR AT T
MRZ . VKRR B, N ELL ROS 5 i3y 5% i
HTREMEXES , M C /A MaT (& 1), &
A e 41 ROS &5 275 Ak it 2 25 sF (1) (14 38 Jn it 1% 0 _1-
TFI .35 5 T X IR 41(P<0.05), 55 5 d W3R %) i R,
BEJ5 WA R B 20 B K . AT 2 —T5 ey
JoipE 2 AR B PR X I, FE R, BRYYEESS 9 d AF,
AW ROS F = 7E5UE L3 @ TR R cd™ gk
Jra A, (H22 AN B3 EAKB B, — A
APl ROS &R 2% T X B L4KF, B4
FALIPRTE -
2.4 3EFe Cd¥'3t 34 GSH 22 # %
5 cd”p— K E AT YT BIHAN GSH &
AL 2 B, AR B AN GSH & i
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GSH & & F1 GST G HEIML TR R4, BRI %
KO JE FEAC R a3, FLRE 15 Y R B 0 38 m, Xt
ARSI ] G, AETE R -RON E R . BN
P GSH & il GST {f Mg A bk 34 2 AT — 301k,
H—ERE LEKE GSH fENRY KRS 5IES
GST [3RIB A LU — BB G5 Y25 L B, BRI
CA™ A T5 Ye 35 1T 38 Bl Y5 Y X 36 B % 42010 1y
TR, FEIH TR 0 AR o T KR R B B 4
Ji, H— R A TS Y a8 445 AR AR Y REMR B E X R
KT R B MHA PR AR GEIE A 1 W DA
LW REMESEE AT RN Y RED .
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Abstract: We conducted a semi-static infected experiment to investigate the reactive oxygen species (ROS) content,
glutathione (GSH) content, and glutathione-S-transferase (GST) activities of Anadara subcrenata after being ex-
posed to single and combined pollution of phenanthrene (Phe) and cadmium (Cd). The exposure experiment lasted
for nine days in pollution media and for two days in clean seawater. The results showed that single exposure of Phe
or Cd lead to an increase in the ROS content of 4. subcrenata, whereas the GSH content and GST activity followed
a decreasing trend for the same. Moreover, the impact on biomarkers became more significant with the exposure
concentration, thereby indicating a dose-dependent effect. The overall changing trends of GSH and GST of 4. sub-
crenata remained consistent. Additionally, the oxidative stress of combined effect of Phe and Cd on A. subcrenata
was higher than the single effect. Furthermore, these biomarkers of 4. subcrenata in different exposure groups re-
turned to the control level after the organisms were transferred to the clean seawater for two days. The study results
indicated that the antioxidant defense system of A. subcrenata can act as a suitable biomarker for indicating the

combined pollution of polycyclic aromatic hydrocarbons and heavy metals in the marine ecosystem.
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