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SIS T FHEY 2E K58 IR i (Boleophthaln us p ee-
tinirostris) i H Wil 7 ¥ B W, 7KK 10, 8—
13. San, /R 8.4—11. 8g K it I f 7 5206 = %7
7= 10d 5, 3% H0E Wk Johs - R 57 To 450 1Ak ik
1T Y8R5
1.2
1.21 38 B (CdCL, Sim a) Bl K
CE WEN Img/mk 0. Img/mL 0.0Img /m 1] &}
W, PR R 3d W E SR K K B N
17. 65— 18.3Q SR J5 U 5t48e ok 19t 7K 43501 i) 1
FFHEZL . 0. 05mg/L, 0. 5mg/LAT Smg/L ] 44N
FERREE B 5FH 7K (2 2% B Z ol 7K 5T Awite o B
FSE AR B TIRFE A 0. 005mg/1, 3 AN EE 4 7
SRR HEMREE I 104% . 1004581 100044 ), &4
WG A B RIS BRI N 60an
x 40an % 40am, FFAFE T 27K 4L I 45 K3
Wt R EROHE CdT WREE 10K, K IR E
(20E1)C, HAEN 7. 73 4. KK H 4R
PR
1.2 2 R HURE A% RIS E Je8E f5 12h
24h. 3d. 5d. 7d. 10d. 13d. 16d. 19dBUEE, 447 10d
Je BRI 15 R OK B iR fa 5 N T VK, RS
JfBBR G S 10d 154 20dBX A

Bty R 3 NIREHAE Y5 12h, 24h,
3d. 5d. 7d. 10dHUFE, 10d J5 4 3% NiE i g K,
TESRTS et bR S5d JEHURE, R E YL B J5 12k
Td FEARTG GRBRfE 5dEURE
1.2.3 AMEMMZHIES WEE A& eHH
BEAUE f, B REL 3 5%, Bl ik B, fi4E f iR
R, B 3N IR Fro KRR A A I A%
#11E2% Buckley(1977)+ Hoofman %5 ( 1982) 77
VRN S, o PR T 2 CE AR S5 (2000) 1 7
5, MR MOz 1 TR, B 4HTE 4 3000
I 20, A% 204 P 86 N B A o
1.2.4 BgiEHENDE RRREAERHLE 68K
R, IR UL i, 3 A AR S O, R
NHEHRIRUKAS (- 71C) Wi AR AE. FESHAE 24h
P SERCI E o I B, B AT FRE S BT UK
W, 010 fEARFL (W V) TA 5] 2R R Pl (i
7.4 0.0lmol/L. TrisHC] 0.000Imol/L. EDTA-
Na, 0.0lmol/L FEHE, 0. 8% S ALANIAE R )T B,
BFBE J5 20 3% 3000r/m n B 0> 15m in B b & W

SINEPRESIIE N IR ek S Pay
Fig 1 The photo with m icmuclei on erythrocyte of

B.pectinirostris
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1 (%)
Tad 1 Themeasum ent results of micmuclei frequency n te course of toxicosis( %o )
e A4 A
] o R4 0. 05m g/L Cd>* 41 0. Smg/L G 4l Sng/L CP 41
12h 0. 4445 0. 3849 0.3333%0 3334 0.3333%0 3334 0. 2222 %0. 1924
24h 0.333310. 3334 0.333310.3334 0. 5556 0. 6939 0. 4444 0. 5092
3d 0.333310.5774 0. 7778 £0. 5092 1. 0000 £0. 3333 1. 4444 %0 1925
5d 0.222210. 3849 1. 00001 0. 3333 1. 8889 +0. 1924 3. 2222 F0. 8389
7d 0. 5555£0. 3849 1. 333320 6667 2 1111 %0 1924 3. 0000 £1. 0000"
10d 0. 6667 10. 3334 4.0000 £ 1. 0000" 2 6667 0. 8819 3. 3333 %0. 3334
13d 0.2222%0. 1924 2.7778 £0.6939" 23333 £0. 3334" 3. 0000 £0. 3333
16d 0. 5556 £0. 1925 1.8889 0. 1924 1. 6667 0. 3334° 2. 2222 %0. 1924
19d 0. 6667 £0. 3334 1.2222%0. 1924 0.7778 £0. 1924 1. 5556 0. 5092*

TE: BFR aRoRZES B (P <0 05); bRANZEFWEZE (P < 0.01), WEH(EHFIE Thaiks 2%m. TH

2.1.2 EEVGYLARER S A0 A I A 220 e 4

BTG AR 5 R A JE AR R 2
5 RNER 2R, BB REE K 5dE, 3K
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I % 20 2% 506 A 500« 3N IREA T, R
ARk A AR E R B, HZ FEED

SF ok SR 38 R 8 1 T, 0K R A AR SR s 4
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Lo, 2Rl . fEE 15dB), 3 H %%
iR B e KA, %R FE A i R YL B 10d I 1)
819% , FH R P 2H N vy T B AL A% 3R 43 ) S e 7
L0 W% 200 1336 81 15%% « 2 )5 3N
RNPE, WA 20d I, AR R 28 A Hp ok B A% R
Ay R ZERE BL T I8 3 2 e, e R R A A ) 4 A
ELATSR A 1 235 22 5

(%0)

Tah 2 Them easurem ent resu lis of micmuelei frequency afier cadm um ram oved (%o )

0. 5mg/L Cd** 4

Smg/L Cd* 40

RS e fi

BRI A ( d) X 0 05mg/L Cd™ 4
5 0. 444410 1925 1. 0000 £0. 6667
10 0. 3333 0. 3334 1.8889+0 1924"
15 0. 7778 £0. 1924 3.2222%0.6939"
20 0. 5556 X0 6939 1. 33330 6667

1.3333 0. 3334
1. 444410 1925
3.555610. 6939
1. 6667 £0. 3334

1. 6667 £0. 3334°
4. 0000 £0. 6667
5. 1111 0. 1924"

2. 6667 X0. 5774"
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Px I A HRZE AR LG, 598 R I AR R 3 2 e

2.1 4 A PEH K B EG i 1 A

Ko

X
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TR DEH IR B RS MR e 45 R R 4 FR,
AR AL i, R R R 4L GST B vt T+ i, 16
120 B MR 5 35 72 5, 25 BRI, 76 3d i, AT
AL TR 3 % 5, 2 Ja BEiE T R e S5d
IK BH s AR BE LA A BE AL AE 24h ISF ) GST
Pt i OO R ZE R LG 22 S W 3, 2 S O T R
SRy, BRI AL ) 10d RS PR A . B
NI K G, 3N E 2 GST BT 1 1 FRAR, 43
15O ERE SAB, 34N R 4 1 B v 1 A R
L TE B =R
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Tab. 3 The m easuran ent results ofG SH-Px

0. 5mg/L Cd™* 41

5mg/L Cd™* 41

10 wooF 5
B (]
xof 2 0. 05mg/L Cd™ 41
12h 93. 3667 12. 9479 24.2950 £0. 7808"
24h — 92. 3217 £3. 4608
3d — 124. 5531 £7. 0375
5d — 202 822413, 9651"
7d 90. 1829 +2. 0347 389. 1206 +9. 0481
10d — 333. 2740 19. 3888"
GRS S 89. 9310 £4. 3455 146. 2500 £7. 0958"
J& 5d

41. 9380%3. 3709
21 135013, 2805
34. 7803 6. 3444"
97.5133%+2 3820
216. 9246 17. 5955"
276. 4132 %6. 9376
221. 0705 +3. 8701"

70. 2200 £4. 5550
30. 1967 £4. 1862"
105. 0321 3. 8751
187. 6333 £ 4. 6855
114. 8800 1 5. 3483"
171. 2536 £ 4. 8811
147. 103312 6112"

VR B O BETE ST EAL (Mmol/L), K 4[F)

4

T ab. 4 Them easuramnent results of GSI'

H

il

0. 5mg/L Cd™* 4.

5mg/L Cd™* 4

23.352612 4087
14. 6908 +5. 0226
34. 4529 2. 2845"
34170113 1575
54, 8191 0. 8836
75. 384712 7033
25.0150£0 5225

40. 1275*1. 9767°
14. 7746 10. 6535
24. 673110 6674
43. 1600 £0. 9537
37. 5764 £1. 3529"
37. 3944 +1. 7656"
24. 9273 0. 3558

o 1)
Xof HE2H 0. 05mg/L Cd* 4
12h 25. 3517 £2. 4087 17. 6931 £3.5722
24h — 17. 1433 £ 4. 0266
3d — 38.4529+2 2845
5d — 39. 1709 1. 1575
7d 23. 8719 £1. 9355 60.8117 0. 8866
10d — 75.3869 £0. 5719
BTG YRR BR 27. 2305 12. 2145 24. 9346 £ 1. 3081
J5 5d

TE N FH E 45 J B 0 KR R YRR [A], Ko
A E LG AZ R R E TR, HRAE 10d
B IA B fem . E8 NiEE R KE, 3R EA
KR AN A A% T %, B 2 )5 BT,
FAEKE 15d I I8 B, 344 (1T 2 43 0
& 10dI R 1 81% « 13% 1 1530 . 1E#
HE DX 2 81 2SI W IR G 88 V255 T TR G 2 B2
FEAM & AR e 0 o AR B . i R SRR S
TRGE DL EA M PR (Rudioff S et al
1970), 24 Cd" HEN fk A, 2 5B i G 7%
RG, ;A B TR A, X A WK S N
AR, Cd™ R G 5 P AT RS % 5 I v 4T 4
i Gt A S, T P2 AR O, BT Cd REA

8] G B A RGP, BT BL Cd™ B8R 2 P2 2R
CAE S S NGRS R R 2 N R e
Ja, BT HUA %2 R GRS R AE R, b cd™
WG TRE, R B4 I A% R IR R B, B i
[F) A BT BILAA P98 B A ., HG A 2 2000 28 B b i)
Cd™ 75 B35 K 97 B B0 8, X 46 B cd”
HEON M 23 0 WOR 3 0 % R G, 7 AR B IR
P EAT R, 7R AR OK B G 8 TR R, X
P VE VRN AR T LA 5 S G AR 1 S, IR AN A
MAZZE L8 — AN K. —BeRb,
RGP L L 2, B 28 e 6% e AR iU N i
FRMLAAR P 4505 (M I, 1989), 1M £ 2 i 7 Ik
g I R AE T BB RN B ] (R ikers et
al 1980), WA 4R 51k — 3, #KFEH
UG PEN 27, HRONE I a3 K, A8 R A 4028 Ak
JE Ik M W AR V5 Y R TR
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RN B T], S VAR A B ) L A R A HE R A e
bR B FH 01
3.2

JHFWE 2 028 B B ) R A, o M R E
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R, T L JE RS G 805 X IX P P S P 5 A
ER . JeEE 24hi, KHLIR A 3N WA IR
GSH-Pxiff (1) 5 14 Fxk HEC2H bl 35 40 A il 2 35 2
S, AR MR B RN o BEAEL 1Y) G STl 375 4 A0 xof R
LT B2 225, RA @Rk EH GST BT
BT, UL BT B GSH-Px BTG 1 A2 1k 58 A%
& eI W), GSH-PxFEE M AR LA 4%,
GST B & PER B e T B BT &y, B s
b G 23 1R 45 22 04T RREE TH i, 10d I V& P 5
M NTE TS WK S, B A b 0 T T AR
ERRBERES . BANTEERKE 20h GSH-PxR
TG T S P ATD SRR S T T R, BEE GSH-
PxBEE GST B X 8 4 J& 85 4« A B K 1 R0
IS [E] o

JHFWE P9 bk 7 i S A A i A A R A A
[FEATE B B A R 2 p 0L 3 235 D) AH ORH
A W BRI S A B ) 3 T e A U PR A
AR, 1 R SRR, R SR RS T
SEAL Y B B B CSH-Px B IR T 48 e H
JE-SHFE B DI REN B8 2, Bk T BRAER
AHLERSE AL I S ReAb, B 3 B IR & ] LA
VFZ R AW & R EER, T B T
SNV WE B E SEE B AR BCE (O A,
1989), AT LA AE Eb e i st 1 775 2 15 % AP K
S T I S A P I B e R K A R RS g B
Ao R RN, SR NI J5 A o] /e FH AR i
FEIR B 5 4% W D AR AR
3.3

< JaR AR N DR BRI A T I O R A
SAALYIRE ¥ BE e AR R R W, AR SO U Al R R
B, EATTAE F AR PR R B 5 Ge ) I (0 48 s A b
7 B BB AN A . (B A F 85
Getn, FAR AL K B HLEE 3 G 2 25 A
FCo AHLEECT &, KR 1 A o bRic A
PR I SR AL P i AR AT AE T I A B M I %
AIER A AP MO AL LE T R 1R 8, BE

8 T JREF SME L, B 88 XS 7K AR S e s o A
£ T AN PR AR AR BT AN R g 1T A ALY
T VEARIC AR e+ RIBUZ R, ko 2 B AF 7
AR = AT, WGP R BB 25 LTIk,
R EREI S ) I % AR e A0 i Fh o SR A ) i
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XHE RV, 2 AN AR T 1
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CADM UM-NDUCED CHANGES N THE M ARKERS OF ERYTHROCYTE
M NCRONULE IAND PEROXYDASES IN LIVER OF BOLEOPHTHAIM US
PECTN IROSTRIS

HANG ChurDan HUANG Fu-Yong LIM ing-Yun LU Sun-Jie ZHU Jun-Quan WU Y ong
( Facultyy of Life Science and Biotechnology, N ingbo Unwersit, N ingbg 315211)

Abstract The potentl utility of erythweyte m icronucleil MN) and peroxydases n lwver as ndicators of exposure
to cadn um chbride w ith the toxic effects nmarne fishBoleophthatnus p ectinirosiris were evaluated. Three concen-
tratbn groups(0. 5m g/, 0.5mg/L and Smg/L) of Cd" and a controlgroup were enacted and each group repeats
it for another wo tines.The erythrocyteMN of B.pectinirostris in the first group( 0. 05mg/L) of Cd* increased sig-
n ificantly up to 10d whik the erythrocyte MN ofB.pectinirostris in the latter w o goups ncreased sign ificantly n the
fifth day and reached tomaximum up to 10d and then declined. The fish of three concentrmtion groupsweremoved -
to ckan seaw ater afier 10-day exposure and anotherm axmum of theMN frequency would appear 15 days later. The
perox ases n the liver of B. pectinirostris ncluding the ghtathbne peroxidases( G3H-Px) and glutath bne S-trans-
ferases (GST'), werem ore sensitve than the maiker of erythrocyte MN when the water area w as po lluted by the heavy
m etal of cadm ium. GH-Px actw ity of the three concentrat bn groupswould disphy extrem ely sign ificant change cam—
pared with contwIswhen the fishw ere exposed to the toxicant br 12h and the change can be exam ned even the {sh
had recovered Hr 5 days in clean water. GST actwity showed extreme sinificantly ncrease con pared w ith control
groups none but the Smg/L groups. All the three concentration groups can be detected for sgnificant decrease at
24h  and when the fish had been recovered br5 days all the three goups show no sign ificant difference compared
w ith the contwls The results show that the m arkers of erytheyte m icronuclei and peroxydase in lver ofm arne {&h
B.pectinirostris can denote the cadm im polluton sensitvely n seawater. Its mmunlogical m em o1y responses bring
out themaxmum ofMN frequency after cadn um removed. The dwersification airve of he maiker of peroxydases n
lver is correlated tightly with themechanism of the wo peroxydases n elin nating free radicals and toxicants.B.

pectinirosiris m ay be a vahable biomaker n water pollition exan nation and how to ntegrate them arkers of eryhro-
cyte micwonucleiand peroxydase mn liver to shape a nev w ay tom onitorm arine envionment & an nteresting field for
the wom arkers each has its pros and cons.

K ey words Cadn im, Bolephthalnuspectinirosiris M icronuclej The glutath bne perox dases The glutah bne

S- tran sferases



