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0.2 wmol/L /£ PCB153 Y Ml ik M A RERA, MAUFER @ (R4 12 4%, M) des; Jed)E5% 5. 10
HU 14 REUEES, 0 A SOD 3 4 A1 MDA & f, 4387 TCS. PCB153 W HAEM . &8 TCS XJ WA B 5 1y
96 h-1Cs A 2.64 pmol/L. (95%CI: 2.37 ~2.89 pmol/L) o YerEf545 5 K, 0.5 wmol/L TCS + 0.2 pmol/L, PCB153 Bt A 7x 7%
LB A I SOD W& IR T [V EE TCS. PCB153 ML—ZR @ 4 FIXT B4 (P<0.05) 5 YeBE/E55 10 K, 0.125 pmol/L
TCS +0.05 wmol/L PCB153. 0.5 wmol/L TCS +0.05 wmol/L. PCB153 B4 %2 82 2H BE L A I SOD 1% P H A% T [R) Mk i TCS
PCB153 Mo — R A AN B4l (P<0.05); P55 14 K, 0.5 pmol/L TCS +0.05 wmol/L PCB153. 0.5 wmol/L TCS +
0.2 wmol/l, PCB153 X /5 %% 78 40 B 5y iFIIE SOD & PE 34 F RV B TCS. PCB153 FL— R FE ALY B4 (P <0.05) .
TCS. PCB153 BEA X BED fa IR SOD I M2 B4 22 HAEA (P<0.05), %) MDA & il Em (P> 0.05) .
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Combined effects of triclosan and PCB153 on the activity of superoxide

dismutase and the content of malondialdehyde in zebrafish liver
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Abstract: Objective To investigate the combined effects of triclosan (TCS) and PCB153 on the activity of superoxide
dismutase (SOD) and the concentration of malondialdehyde (MDA) in zebrafish liver. Methods Adult zebrafish were exposed
to a series of concentrations of TCS, and the mortality in each group was observed and recorded during the acute toxicity test
process. The concentrations in subsequent combined exposure experiments were arranged on the basis of the 96 h—LCs. The
factorial design was used to determine the concentrations of combined exposure groups between TCS (0, 0.125, 0.5 wmol/L)
and PCB153 (0, 0.05, 0.2 pmol/L) . After 5, 10 and 14 days of exposure, the zebrafish livers were dissected and frozen in
each group. The potential interactions of these two compounds were analyzed according to the results of the SOD and MDA.
Results The 96 h—-LCy, of TCS exposed to adult zebrafish was 2.64 pmol/L. (95%CI: 2.37-2.89 pmol/L) . After 5 days of
exposure, combined exposure to 0.5 pwmol/LL TCS + 0.2 wmol/L. PCB153 caused lower liver SOD activities than single exposure

groups and the control group (P <0.05) . After 10 days of exposure, combined exposure to 0.125 wmol/L. TCS + 0.05 wmol/L
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PCB153, 0.5 pmol/LL TCS + 0.05 pmol/L. PCB153 caused lower liver SOD activities than single exposure groups and the control
group (P <0.05) . After 14 days of exposure, combined exposure to 0.5 pmol/LL TCS +0.05 wmol/L. PCB153, 0.5 pmol/L
TCS +0.2 pmol/L. PCB153 caused higher liver SOD activities than single exposure groups and the control group (P <0.05) .

There was an interactive effect between TCS and PCB153 on the liver SOD activity in zebrafish (P <0.05) . There was no

significant effect of MDA content in each group. Conclusion Combined exposure to TCS and PCB153 could enhance (inhibit

first) the liver SOD activities in zebrafish, and the interaction was synergistic.
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4 pwmol/L Yeap 2l , 24U FEHLIEH 10 255E 5 fa
(MEMERF) FRFBAEEA 2 L AFEWKE TCS K 1
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Fz 1 TCS.PCB153 BEA 22 M A AR 15 B

215 3 R
XHRZH 0.05% DMSO
TCS #F#2H
T1 0.125 pmol/L. TCS
T2 0.5 pmol/L TCS
PCB153 # R84
P1 0.05 pmol/L. PCB153
P2 0.2 pmol/I. PCB153
GG
TIP1L 0.125 pmol/L. TCS+0.05 pmol/L. PCB153
T1P2 0.125 pmol/L. TCS+0.2 pmol/L. PCB153
T2P1 0.5 pmol/LL TCS+0.05 pmol/L. PCB153
T2P2 0.5 pmol/L. TCS+0.2 pmol/L. PCB153
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BESEHS 5. 10 F1 14 K, 5S4 70 Bl 3~4 25585
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BARLIAEL £ FRUEZE (xss) HR, TCS 2 PEEFIESS
IR AR R B T, IG5 R ; TCS,
PCB153 A 2 #E 28 HAE IR A Z 20 20001,
LA ) HL SR T LSD—1 46, L P<0.05 5
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(n=10)

it LM () I
(umol/L) o . 24 h 25 ~48h 49 ~72h 73 ~96h (%)

2 0 0 0 1 10.00
25 0 0 2 2 40.00
3 0 3 2 1 60.00
35 1 3 5 1 100.00
4 4 5 1 0 100.00

faEE SOD &1k 2 Bt Edah, A 2 e %
Ja BTt (F=997.734, P<0.001); TCS Hjhyesz
(A AN 7] 71) 8 2H B 25 £ TP SOD T 25 S A G2 0
X (F=33.712, P<0.001); PCBI153 Bl 4L i) A ]
) 4 4 BE L A I IE SOD Tt R A G E X
(F=34.295, P<0.001); TCS (T). PCB153 (P) #
WELHTE] (D) 3 ANHRZEIIFAELEAER (Fr=
5777, P=0.001; Fpn=54.976, P <0.001; Fp=
50.565, P<0.001; Fppy=122.761, P<0.001) , &0}
BHNZ 200, 4R E/R, TCS il PCB153 XJHE 5
faHFE SOD W PERSZ I AETEAC HAEH (3 P<0.01) 5
PLBEAEE 5 K, T2P2 BESfFAE SOD i& AT T2
H. P2AMMMIA (P<0.05) ; JBEJ55 10 K,
T1P1 4B 5 faJHIE SOD PR T T1 41, P1 4L FIxS
M, T2P1 KT T2 41 . P1 AN IR (P<
0.05) . YTEIE4E 14 K, T2P1 4B D fFIE SOD %
PERT T T2 4. PLATFIXTRRZL, T2P2 4T T2 4.
P2 LHFIXFHRZH (P<0.05), W3 3 FfiFk 4,

F3 Y 5.10.14 KREED @ FHE SOD {1
(n=3,x%s, U/mgprot )

45 EARPN 5510 K 514 K
payiist 56.90 +0.71 45.20 £2.36 50.75 = 2.81
Tl 41.42+0.32" 44.27 £0.76 71.65 +2.03*
T2 49.46 + 0.54* 50.14 +0.47° 51.07 +0.65
P1 43.19 +0.34* 40.41 +2.95 57.55+1.81°
P2 54.84 +1.29 35.61 +0.74° 52.78 +0.71
T1P1 58.75 + 3.00™ 37.53 + 1.15™ 52.22 +0.45
T1P2 57.53 + 1.08™ 43.05 + 1.49° 60.05 + 1.48"
T2P1 42.37 +0.68" 35.70 + 0.58" 64.49 + 1.67™
T2P2 45.46 + 1.74% 35.20 + 0.54% 71.19 + 1.90%"

H: a FoR 5RBIN B AL, P<0.05; b 3R 5 TCS
R, P<0.05; ¢ Fm SRR PCB153 F—R R4l
¥, P<0.05,
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Rz 4 TCS.PCB153 SEMBE b fa JHAE SOD 1% PEAYHT [H

BT 2250 Bt R
pUESi )| AR SR Fa PIE
EERPN T 67.628 <0.001
P 27.227 <0.001
T*P 119.611 <0.001
510 K T 2.089 0.153
P 101.030 <0.001
T*P 22.842 <0.001
14K T 71.380 <0.001
P 12.444 <0.001
T*P 108.758 <0.001

2.3 TCS. PCB153 & F Atz D & IT JE MDA 4~
Fa9Hon  YeRpla MIUERI A AE R, A Yeg g St
JIFE MDA & G359 AR T (F=57.453, P<
0.001) ; TCS Bl YLz AN [F] 57 £ 2L B 25 £ JHIE MDA
TmERLGEIEE L (F=1.004, P=0373) ;
PCB153 HUp 2% 25 (% A [m) 57 5 20 B 55 fa JH-JIE MDA 7%
mES LG IT¥E XL (F=0.625, P=0.539); TCS
(T) . PCB153 (P) FOWig<mta) (D) [RImH A N EAE
LHW] (Frp=2.898, P=0.009) , {H =% P2 |A]
¥ION A 2 B AE A (Fe=2.070,  P=0.097;
Fra=1.700, P=0.163; Fp,=1.291, P=0.285) . Y3 )5
55, 10 14 K, KA 2 #E H BED 4 HIE MDA
Tt S AN B — R R L RN [T AT B2 b, 2R3
Giitm Y (P>005) ., W5,

x5 PG 5.10.14 REF DA FE MDA & &

(n=3,x+s, nmol/mgprot)

451 55K 5510 X 55 14 K

pajiist 6.14 £ 0.67 5.24+0.52 444 +0.46
T1 5.82+0.57 5.36+0.30 5.52+0.89
T2 6.33 +0.30 5.72+0.27 4.17+0.30
P1 6.79 +0.38 5.07+£0.38 4.22 +0.40
P2 6.97 +0.88 5.37+0.26 4.15+0.75
TIP1L 6.24 +0.90 5.46 +0.26 420+0.62
T1P2 6.57 +0.48 5.67+1.07 4.10+0.18
T2P1 6.53+0.14 5.29+0.71 4.57+0.21
T2P2 5.10+0.68 4.78 £0.44 4.57+0.19

3 i &

AT MR SEIR A Y TCS X AR B 1 #11Y
96 h-LCs, 4 264 pumol/L (555 76428 pg/l) , 95%CI :
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2 MEFR. AR EIL, TCS. PCB153 4 &5
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W £ B R 2H B T A0 T SOD 1% P AR XK T 8 — 52 5%
RN IR s PeBEn sl 14 K, BeGRE AN D T
fIE SOD 15 i3 F B — ZREE LU RN IR A . 45 YL 4Ly
B JIEE MDA 5 & G AR L, (HRE AR At 20
MGk s, $RAEYEPIM, TCS. PCB153 KA 1E
RV B e 0 A s AR K H 2, JHIE SOD
TEVER R IR, RE BT A ALV E R s, H T
MU BT AL R GG IR T 2R A B, Bt
Az BRG], MDA &R E 2, ik
BB Rz, UEARG R R ERER, SOD
TG PRSI 4R T BR Al L, JHFIE MDA & &
E— R
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PCB153 A1 & 7 Ph kv , HARF B A TCS (0,
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