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Abstract ; To study the bio-toxicity of dioxin-like polychlorinated biphenyls (DIPCBs) in marine sediment, the sed-

iments from Zhanjiang industrial and living area (TS and JSW) were collected and extracted focusing on DIPCBs,
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respectively. Then a range of zebrafish embryos were exposed to different concentrations of the sediment DIPCBs

extracts to examine the ethoxyresorufin-O-deethylase (EROD) activity and the expression of cypla mRNA. The re-
sults showed that the DIPCBs extract from TS and JSW sediments had similarity to cause marked induction of

EROD in the zebrafish embryos.The EROD activities in zebrafish embryos induced by different concentrations of

the DIPCBs extract were 1.1 to 1.8 times higher than that in the control embryos, respectively, and after the ze-

brafish embryos were exposed to different concentrations of the DIPCBs for 96 h, the juvenile cyp/a mRNA rela-

tive expressions were significantly enhanced by 3.36 to 19.45 times of that in the control group, respectively. It is

indicated that certain concentrations of the DIPCBs extract increased EROD activity and cypla mRNA in zebrafish

larvae, with a concentration-effect relationship.
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() M, 2 AR W B R ORI TE T ek
RSP GV S I 2 STRUN- 7L 20 I AN
s M RN B D (Danio rerio) i3 M2k 524
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1 ##l57i% (Materials and methods)
1.1 AR5

A1 (GC-ECD, 6890N % | il 44 Ha, -4 3k
Kol e, 56 [ Agilent 28 1)), 25 ¥ Uk T 2 AL (LGJ-
10B A AL at IR AR T A PR W), B2 R
PR (KQ3200DE #Y | B IR A A FRA F),
PORZHTHE(1997A AL, iS50 45 A FRA F),
AIAL(LBM-1J #Y b 50 341 2 24 v ) ; PCR AL (T [F]
Eppendorf /A 7)), #% R 45 [ #6111 (BioPhotometer plus
#Y f5[% Eppendorf 23 #]), ChemiDoc XRS #EK 1% %
4t 5OtE R PCR {X(3E[H Bio-Rad 23 7).

ECbe(fai4l | 55 F Burdick & Jackon 23 A)), N
(i 4l , 3¢ [# J.T. Baker 23 &), {3 % HL 1 (60 ~ 100
H, 3 [# Sigma /A A)), JC/K B FR 84, PCB77 , PCBSI |
PCB105 .PCB114 PCB118 .PCBI123 .PCB126 .PCB156 .
PCB157 .PCB167 ,PCB169 , PCB170 . PCB180 , PCB189
(3£ 02si 23 Fl); & RNA H#EHGA 7] £ (TRIZOL Rea-
gent) . —J# PCR &l £(TaqTM) .DL 2000 DNA Mark-
er S % 5371 £ (PrimeScript RT reagent Kit With gD-

NA Eraser), SYBR Premix Ex TaqTM II(Perfect Real
Time)¥sJ A Takara 23 &) 7=t o
1.2 TR DIPCBs 452 HU (1 %

L Khim 25PVF1 Koh %5 ik 5 vk MK 3 , KR
AR T HETIRNIE (TS) A4 VD 1S (JSW) Y HE Sl U AR )
FESA T, OFRE, 3 80 H i, FREL 30 g T 500
mL =B, A 300 mL 1E S EERIPNER 1 1(V
D V), N1 g BRI, B S AR ER 30 min, #E S
SEAVERZE, BEE LRLE—K, A IF 2 IR
Wi, W EWEREZR RN 50 CHe4i % 5 mL 247, A
10 mL IEC b gk Sk 4 & 2 mL, f5defk, bk
b FIE COGEEIR 2 TAE  ZEAE NI 10 g BTG 1R
W% AR+ BRI 10 mm R A JCKBREREN , HE it i
IE OVt NI TOKBRRRENZ , CHE €, B AE 4
HU R AR, FH 100 mL 1F G eE A Ttk B e i
TENELZE RAUTF YR 4G 2 10 mL 224, 5678 B ki %
RS E 2 mL, 1 mL B TS s 5 {284y
M1, 7340 1 mL T IR EeBE S I
1.3 K sy

Bt L {11 (Danio rerio), W H #VTAE BT,
VARG R 2K 2 B UEAT SRR S R L FE KGR
N SR 1A R T 2, 3R K A
SRR 3 d 1Y A RK, KIRFEHITE 26 ~28 C, Phik
KK 3.5 em AARIBE S (M - =1 : )BT
K AR v, B R 2 YR, Ol IR 5 B R ) s
F£ 14 h/10 h, 30560 Y R 1 DU REfI 36 25 fa e X
I8l ,0.5 h PN IR ISCEE SR I AE B S fa iR JIG
1.4 BRSO AR YL
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B, R s AT R R, WO S VR BE (TS SRAE AT



366 rOxO#F
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70.35.17.5.8.75 .4.375 mg-mL™"), & 25 [ % B8 41 1
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2 #53 (Results)
2.1 BEH MG EROD Bt

PN WA T WLE2 3145 DIPCBs 42 B4 UL
FRALBE T fa A 0 f B 1 IR L OP B R T POk
F=H) (resorufin) , HAE 5 FE 55 T X6 BRAL, 17 0.1%
DMSO X FZI AT a5 i BEARAR (B 1F1), TS RAf
15 DIPCBs $2 U4 f =5 ¥ 5 4H (60 mg - mL™" ) f1-fa 1]
WL B LK M 78 9 56 W s T T LS 21 fig 1 Fn
I B B DG AR R (A 1A1),

TR FE 628 5 0 M 390 o i T O 5 8 e O 7
Y AT D EoR B AT, S BB oA, nT AR T] e

E 1 TS E# = DIPCBs {REVI R H S A AERR 96 h
FRIR B E R REE (100%)
TE:A1~F1 AFOLH  A2~F2 il i ;A . B.C.D E 735
4 60 mg-mL"' 30 mg-mL"' 15 mg-mL" 7.5 mg-mL" 3.75 mg-mL"!
DIPCBs #2141, F 2 0.1% DMSO Xf 1841,

Fig. 1 Fluorescent and digital images of zebrafish larvae exposed to

different concentrations of TS sediment DIPCBs extracts for 96 h (100x)

Note:Al-F1 indicate fluorescent microscopic images of the zebrafish larvae;

A2-B2 indicate light microscopic images of the zebrafish larvae. A, B,
C, D, E were zebrafish larvae treated with 60 mg-mL"', 30 mg-mL"',
15 mg-mL"', 7.5 mg-mL"', 3.75 mg-mL"! of DIPCBs extract, F were

zebrafish larvae in the control.

UKL A4 EROD 16 HEAHXT R/ 2), 7.5 mg-
mL " YL FE2H B BE L fi EROD T PR 4T BRZH i 1.1 4%
(P<0.05),15 mg-mL" 30 mg-mL" 60 mg-mL"' J47
2 EROD J& M43 51 A % HRAL A 1.2 1.8 Fl 1.5 f5(P<
0.01), JSW RFf 5 DIPCBs #2HU 4L #5:4 EROD [iff
TEEARAL S TS SRAE s DIPCBs HEEUAZEL, YL Brik
BEik 17.5 mg-mL" i}, B 5 fa {1 EROD 6 4 4
YRR 1.26 £%5(P<0.05),35 mg-mL" 1 70 mg -
mL" (1) DIPCBs $2 B 4452 41 EROD ¥ 1 43 31| o %
WEZH Y 1.38 F1 1.42 f5(P<0.01),
2.2 DIPCBs &Y%t Bt & 471 cypla mRNA AH
Xif &K B Y R

AN 5 ) DIPCBs $ B % 55 B 1 fa iR JiG 96
h J5 5 S i cypla mRNA 223k & A4 A8 4k (18
3), TS FKHEA 3.75 mg-mL™" 7.5 mg-mL™" ¥ & 4 1)
BETh {11 cypla mRNA AT 3¢ 3k B 2 X 8 20 1Y
3.36.3.37 f%(P<0.05),15 mg-mL" .30 mg-mL" |
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Fig. 2 In vivo EROD activity in zebrafish larvae exposed to DIPCBs extracts from TS and JSW for 96h
Note: Mean+SEM, n=5. *P<0.05, **P<0.01, compared with control.

control 375

™ ﬁw&v (mg ml >
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20 +
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3 TS #0 JSW R#¥ = DIPCBs $REVIHE 96 h I AHXBED & AERA cypla EE mRNA HH3FREEHFN
TE:n=3; X MLIAH L, *P<0.05,**P<0.01,
Fig. 3 Fold-change in cyp/a mRNA expression in zebrafish embryos exposed to different
concentrations of TS and JSW sediment DIPCBs extracts for 96 h
Note: Mean+SEM (n=3). *P<0.05, **P<0.01, compared with control.

60 mg-mL" ¥k LAY BE S /110 cypla mRNA FHXT
Fik B Xt IE4H 4.87 7.11 F1 7.59 £%(P<0.01);ISW
KAE #4375 mg - mL"' ) DIPCBs $2 B4 X} {1 4
cypla mRNA Y81k 5% R0 AH 1 22 5N i 3% (P
>0.05),8.75 mg - mL" ¥ B 4 {9 BE D ff {1111 cypla
mRNA MXT R B 5X A 2ZE T BA SR
X (P<0.05),17.5 mg-mL" 35 mg-mL" il 70 mg-
mL™" Y JSW KA &5 DIPCBs H2 B vk B8 40 () 355 5 £
fFff cypla mRNA FHXTFRIK 70 X BT 8.39 .18,
82 F1 19.45 (P<0.01), DIPCBs 425 B o fa {7
i cypla mRNA ik 2R E - C R

3 i}i8(Discussion)

3.1 DIPCBs {EBUHEBE D 71 EROD BEEPERSN
HFL3h¥) 1) EROD Wi /& H CYP1AL 11, /&

TRESRTG P AE bR BN, Tsang AEUTUR
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WEYERAL G W5 YK K-, BEE ik i EROD i i

PEAGRTIN 7047 2 i, —FiR AL THO6IP T
Y 2 THREREAR A A AL 7 % 73 b —Fh 7 i R R I

G EROD PRGN | F FH 2 WA e sl B0 G L 2R
£ B BRI A2 resorufin (2% G50 | [ ik EROD [iff
MR/ Liu 8PV H Tsang 261 F) FH B £1 iR

G5 /& EROD i A5 I 325 o 9% & B, — 2 7 4 1Y
DIPCBs . TCDD 1, PAHs fi£i/5 % & & £ it Jiii EROD
G T . AR SE SRR W], DIPCBs 2 HUY) g 155
SRR EROD Bl PE T 5, 38 52 9 5 b S T el
#l| resorufin FE /0 TR S A IG R IAIE R 5P
BOHEFIINAGE ,3X 5 Otte A1 HIMHOGH: 5 AR Wl 13 B Wl )
S L5 REEA— 5,

Khim 2551 Koh Z5C ] 1E S B AN ER 1:1(V/V)
TR , R 8 2 Bk A 2 AT vk A B TR
H1%) PCBs 5 PAHs OCPs #il PCDD/Fs /3 &5, A % 4%
m TAES A2 Ao B R et . ARIF S DA
FHIE S MR 1:1( V7 V)Zh G- 75 B 2017 $2 BORN 19
%9 B 44524015 5] DIPCBs 2 HUY) | YL 5 5
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E 1%

NG 96 h J5 & I — 2 W BE 1) DIPCBs £ HUY) el ik

i EROD [ P38 i, S 390 B b (g v B8 -2y 6 3R, 3
5 PCB126 ¥ BET £ IR iy EROD B 1 4 52 i A 2
1P, FULLH , BE D f {7 4 EROD i 14 %F DIPCBs
TURR, BE A A4 FE 78 UUFL Y DIPCBs V5 4y, IR IR 16 4
EROD [l 2 J5 v 1 B i, AT — 8 i, FH AT 5L
3.2 DIPCBs $2HUY) I BE 5 fa {18 cypla mRNA
Tkt

YA cypla mRNA BYHLE R IKL BRML, — &

W JE B DIPCBs Al AhR 42 ff cypla mRNA %
IR R B T 5, I cypla FER Ak
M T8/ DIPCBs 4 —WES AL G W5 L iy AE Wb
WY ARBIF ST A BE D £ R iR 72 7% T DIPCBs $i
Bt 96 h, I TS KA AR B2 1Y DIPCBs 42
B RE B S cypla mRNA Fik & T (P<
0.05),JSW SR A A5 bR e AR ¥k B (4.375 mg - mL™" )41,
HAth ¥ FZ (%) DIPCBs #i BL ) ¥ e 1o 5 % cypla
mRNA ik 8 F+ 5 (P<0.05), cypla mRNA ik i
25465 EROD M 1 (1428 b — 30, 5L Bk BE 3000 %
o Al UL I BE S AR cypla mRNA Fik &
RE S WLl FA4Y DIPCBs (175 Yk U

BIRAEE R ST : PRk F(1967-), 7, 2 R P4+, 2K
B, ERBRTH QA 5L F Fe LI, KK F Rk
80 &,
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