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Acute Effects of Hg* and Cd* Pollution on Metallothionein in Hepatic Tissues of Lutjanus argentimaculatus
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Abstract: Metallothionein(MT) plays important roles in binding and detoxifiying heavy metals. However, the responses of MT to acute pol-
lution of Hg**and Cd* in water have not been clear yet. In a semi—static experiment, the levels of MT in the hepatic tissues of Lutjanus ar—
gentimaculatus were determined with enzyme—linked binding assay (ELBA ) under single and combined exposure to different concentrations
of Hg? and Cd* at 3, 12, 24, 48, 96 h. Under exposure to single metal, the levels of MT were increased by 17.9%, 43.7% and 51.8% at 0.5, 1,
10 pg Hg- L, and by 4.3%, 54.7%, 84.9% at 5, 10, 100 g Cd- L™, respectively. Mixed exposure of Hg—Cd promoted MT levels by 22.8% ,
26.3%, 51.7% for Hg1Cd(0.5 pg- L' Hg?+10 pg- L' Cd**),Hg2Cd(1 pg- L™ Hg*+10 pg- L' Cd*),Hg3Cd(10 pg L' Hg*+10 pg- L™
Cd*), and by 30.1%,26.4%, 58.3% for Cd1Hg(5 pg+L™ Cd*+1 g L™ He*), Cd2Hg(10 pg-L™" Cd*+1 pg-L™" Hg*), Cd3Hg( 100 pg-
L' Cd*+1 pg L Hg*), respectively. In conclusion, both single and mixed exposure of Hg** and Cd** increase MT levels in the hepatic tis—
sues, with obvious time—response and dose-response. The induction of MT is lower in the mixed treatments than in their corresponding single
ones, indicating the antagonism of Hg** and Cd*.
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AR LS R K™ S RO SRR SR AR HE SR

4> @ ki 2 11 (Metallothionein , MT) J& — 281K 4 T
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(n=86); % 2 1) 7K L (22.9+0.8)°C, £h iF 32.8,pH
8.2~8.4, FFLE I A, KT 1 h & ML A T
b, P s S W 25 BRI R oK R N R H 1
WK R RRR 172 KK SEBG AR A SR 3L S
B B AH ], R 2 K SE 56 s, Kk Bt 433 m A
TG e e X IO e FEE I K, S ) A2 ik e TG
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J o3 TR He? (Cd* K Hg*~Cd™ iR A 15 Y e
X 58 214 R 2 20 MT 19355 5, 430l DA il K B b
HENSIHR He> | Cd> i i FR /e AR = SR VHERY 2 75 .20
fede 1,35 2 I B AL BRI , S AE 0.05 m® 3756
RS AKFE N HEA T, 2R EE AL 43 11374 40 J .
1.3 HARESLHE

AR 3.6.12.24 48 96 h [ SR kR, M40 P
A FEHLI 4~5 452k fa, 2D i g Tk, T ok
PR R A S U IR 2 20, BREE, FH 4 CTYS 0.86%2E
PRERACMYE, UE4E T /5, & F 1.5 mL 2.0, =70
CLRAE , 7

BUA VR INRE , S IRAR R 4% 1:4(M/V ) I TS

% 1 Hg"R Hg*-CI 25 RMMEBRIREIZE
Table 1 Acute exposure concentrations of Hg? and Hg*—Cd*
AbFR Treatments CK Hgl Hg2 Hg3 HglCd Hg2Cd Hg3Cd
B TPk Tons 0 He* Hg™ He* Hg*-Cd* Heg*-Cd* Hg*-Cd*
W Concentrations/pg L™ 0 0.5 10 0.5-10 1-10 10-10

&2 C"R CI-He 2T EMERRERE

Table 2 Acute exposure concentrations of Cd** and Cd**~Hg>*

Ab3E Treatments CK Cdl Cd2 Cd3 CdlHg Cd2Hg Cd3Hg
B FFh2E Tons 0 Cd* Cd* Cd* Cd*-Hg* Cd*-Hg* Cd*-Hg*
#eJE Concentrations/pg L™ 0 5 10 100 5-1 10-1 100-1
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I Tris—HC1 22 %% (0.01 mol L™ Tris,0.25 mol - L™ i
B#,0.1 mmol - L' EDTA,pH7.5), F FSH-2A ZIn] & &
HAPRHLEIH B 5 5 B R B Ol 4 CRLG
15 min (.00 77 4 024 ) Y25 T 4 CRIVKFE N TFI
BFEA I 3 AT, T 5 h NSERL MT A& .

G JaR A 2 1 A0 S SR P AR 0 3 AT I U iR
B E W B (R A ) T AR BF 5 T # ] MT Elisa
R &, AR 0.05~20 ng - mL™) o # A 20 B a5
G UL N SR E ECE 30 min [FATIF, B AE ]
o V0 A R VRS R A i, T W L, 2251 MIT A
HERNER s SR 1) B AR AR K O ATE UL & AR R bR
ICAIPT-MT HUAK 5 75 28 F1 2 -HRP; il b5 Al 28 VAR
PLUEARS , e 58], iR 5 IR 515 G 4 10 min;
FnZ k5 50 wL 2 1k 2 ) ; 10 min P JA] Biorad xMark
BEARALAE 450 nm I 5E WG 1E
1.4 #IES WA E

P AS Ecds ¥ DA bR e 22 1R o Bdis o b
SPSS 15.0 M5 Jy 2 o M b i s /N O 22 B
(Least significant difference , LSD ) #5622 52, i 251k
IKFh P<0.05, 2K A Sigmaplot 11.0 58,

2 FHRESH

iz BEAGR S fa R MT T AERRZR I 2 7 3, H
B V5 AV BE R UE it IR IR OG5 X B A MT 5 B AR A
HERhZR 15

Y=-2.328+2.201X ,R*=0.946(n=10)

LA T 22500, 25 1AL MT 35 i/ 45 Wil o5
(3.6.12.24 48 96 h) =A% (n=18,P>0.05).,
2.1 LT EERRATAE MT X4 He Rl B 0E Bz

LT AT MT 5 52X 5— He®V5 Ye s i i
I UL 1o i R EE ) AT, 3 h B4 R 2 MT 5 1
AN 2 (P>0.05 ), LA G ke B 28 (Hg 1 (Hg2) /Y
MT &2 WIEE S 4.5% 23.1% , 729 B 20 (Hg3 ) i
Z AW (2.1% ) ; 2 5% 6 h i, Hgl Hg3 () MT % it 32 5|
ASRIFREE Hu AP ) (6.4%,26.2% ) , T Hg2 20 MT 0|7 5]
B #155 (P<0.05); Z# 12 h B, &M MT & 5
BT B R N 25.19%~69.6% ; B5Z 24 h I+, Hgl
2 MT & & A% A 20.9% , Hg2 \He3 41352 5] i
E5T A FE 48 h .96 h B, vk A fa IFAE MT 7 &
Y30 3 T B (5 %k 44.89%~109.4%) .

MASTR] Hg? ¥ B B 0k 36 i . 7,96 h 1Y,
Hgl Hg2 Al Hg3 W 425 S R0 5 8 17.9% |
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X He HLAT B S A - G R o BV b MT & 4
SR S T AR REIE MT XK R He i
Ry me L FR R EEAE o LA, %R 85 2 it 72 i 1T ] ) 14
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** indicate significant differences at P<0.05. The same below

B 1 ZAHGRTAE MT 28X He 75 S RfE A6 Az

Figure 1 Responses of MT contents in liver of L. argentimaculatus

to Hg* pollution
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S ES RN 33.0% 41.3% ; 552 6 h iF ,MT &7
A2 B S [E)FE B 5 S, Cd1.Cd2 H A fE A
L RWREA CA3 Z B EFRS BTN 55.4%; 7%
12 h i, Cd2 Cd3 W BEALFIE MT 7 S0 B A A i
BIE SRR 22.4%~103.6% ; B 7% 24 48 h i,
MT HEEE85 755 91 0 35 5 T X HRZH (P<0.05) , 15 5 %
(14.8%~97.3%), 5 12 h BIWE A TR, ke 4
Cdl W5 %f R4 JC i & M2 5% (P>0.05) ; 22 5% 96 h
BF, 4% v e fa (R FIE MT #9855 S, Hidh cd2 f
Cd3 I 2 = X BE4H(P<0.05)

S F 96 h CA™ i aa X 5820 W T AE MT 55 2
AR AL HAT B I )50 00 56 & : Cd 1. Cd2 . Cd3 e
2 B R Hh 4.3% 54.7%F0 84.9% 5 1 Cdl
ZH TG 2 AR AR (P>0.05) A R B HE i Sk 34, R
LT HRRTEE MT 2 8 X KRR Cd**(5 pg- L)
T YL B B (] 2R 5 A BE R I A M 1
2.3 SO HGRTAE MT 33 He*—Cd> iR & BB fm 2

He"-CA*R AR T, LM E MT 581
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Figure 2 Responses of MT contents in liver of L. argentimaculatus

to Cd* pollution
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AR R — Hg™ 5 e T R IR 7300, X5
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TR AR, 5 R AR . A

35

ek
3.0 + EHglCd
sk

55 ZHg2cd I |
5
£ 20
4
= 154
=

—_
(=]
T

I
n

Db e et )

36 12 24 48 9%
FeFZIN[A] exposure time/h

3 LA HPFITAE MT & 83 He>-Cd>BR & 75 BB B g Rz

Figure 3 Responses of MT contents in liver of L. argentimaculatus

to Hg* and Cd** combined pollution
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ELF A S MT & X} Cd*-Hg™ R A5 4
JER 3 g 1 DL 4 5% 3 h i, Cd¥-He* B A Ab B4
MT % 503215 5 (P>0.05) ; 2% 5% 6 h i fIG ik iz
ZH(Cd1Hg .Cd2Hg)MT & &3z 4], Horp Cd2Hg 4%
T 2835 35%(P<0.01); 2258 12 h B, £ B 21 37 5]
A [ 2 B ML % S, Cd1Hg Cd3Hg i & K 43 5 N
52.4% 81.5% ,Cd2Hg 4 MT &b A B 2%, B
24 h B, 45 A B 2H 55 3 BE2H G R 35 25 5 (P>0.05) 5 2
% 48.96 h B £ AL FRZA 9 MT 5 12 3 1A%
S:% 58.4%~107.5%.,

16 96 h EEEI LR, LT R ATIE MT &7
fE B 5258 3 h i, 5 A0 BRZH MT & mg S T w5 (P>
0.05) ; bifi Z2 72 15 1] By 48 hin , Cd 1 Hg 7E 285 12.48 .96 h
Bbaz 15 S Cd2Hg fE 2R % 6 h 32 W2, 7%
% 48 .96 h 57 i #1755 ; Cd3Hg 7E 5458 12.48 .96 h
52 BT A MHA T, Cd1Hg . Cd2Hg ,Cd3Hg (1)
RN 30.1% ,26.4% 58.3% ; R4 775 5%
PET, SR2T A SR AE MIT 110 5 1 e 2 5 B 1) 185
C> ¥ B 3G I i, 5 TR v B 2RV T 0 1 7
B CA*HRPEA

3571 D CK
3.0 rEdCd1Hg
fficd2Hg
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MT/ng-mL™
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3 [ 2 24 48 9%
FFEM}[A] exposure time/h

B 4 L4OHGARTAE MT & 8% Cd*-Hg* 8 &5 B8 B0 iz

Figure 4 Responses of MT contents in liver of L. argentimaculatus

to Cd* and Hg* combined pollution
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S A 1) L 2 St 1 (96 h LCs) 114 20~40 £, 18
PEE T 2 4R 7E EDTA BT A REA AL
BRE, YA HUARZ E A E A nt, & @ 1 MT %
STEA TG, T Hg.Zn Cd . Cu 5 H T 58
B EA BRSNS 8 MER TR 2 R Ak
BEW, F L —FIAERS N AFTE 2 A 3 Fpsmgik
o, e MR DR TR SCHE RSN, A
MR MT X} Hg Cd . Cu 55 5 42 J& M i 245 FH .
MT & TR, SRR B 4w 2 5 1) — i i
PR R S PR AR S R G AP ]y St R R
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AA5A3 , DT 7 A DR B 1) 460 F R, MT FERILIASZ 3R
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oxygen species, ROS)% 1k, MT & 0N T %o
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AR — DS o AIE5E RBT, [f2 58 F [R] A1 Hg™ |
CA™ VR BERIEIN, SELUH BRFIE MT & 1 3R 30 B
FAY I [1] 80 1 R e — R0 56 3R o TE %R 6 h I Hg2 ¥
JELH AR IE MT & 5232 8 2 %155, Cd2 Wk EA
#fr 120 A B RFEVET, 1 96 h KIKEFE T Cd2,

Hg2 W B2 2H 0 A I MT 5 5 928 bR B Cd> X% MT
MR T He', HoB AR B3R 8 B Y ik 5 1
Tl v R0 R IS (R () 28 i At B TR X Sk
Cd Hg &7 EA K, Hg™-Cd* Cd*-Hg* B4 M
R N MT % BEAE 12 h BT 452 8
ST, Hih HglCd Hg3Cd .Cd1Hg . Cd3Hg #b3H
YR ER, H 96 h Py He*—Cd* & Ab PR -3
SR BIART CA>*—Hg>XF B2, X FH LR LT
) JHF W A 977 180 R 8 R FL WS B ROS ) T RE
MT %% 8555, SEAERE TS HRESE X
ER VR, TR A e T 1 MT 75 5 58—
RN s e T — R oK iR Hg -Cd™ R AR
A FWEsHER .
3.2 MTYEAEMFREYIRI R AR & mE =

A, MT VB KI5 B 4R 15 e i AR Wb
YIS C a1z OG0, FLWEI 5 Ak TR W 4= &
MsEE T o G- 2L R AEPAE L, Elisa 5 AT
S5 TR B R R Y, RN RS MT 5K 4R34
b RN A AL ey P I SR T E ) DS I
SR A Elisa 3 X AN [R] K 38 AN [] #8144 21
B OMT & &ihse & IS KR E 4w A — % 1A
Kol o EAI, 43 FHE W 2E R RAE RSB 2 T R L
PR T KA LR ) 4 Bt 28 1 B TR e 40 s B 1R e, 552
e 5 PCR 5 T IS8 IR 2 HiRaE 2,

A Je BRI FE ] A K AR -2 4 R B 4 I o e M
5 MT SRR, R, 52565 88 b 2 dr 20 A
R AR RN TR KR 5 A EAE
FRORISZIA , DT B2 25 A= P i s A Ml K SR 45 s
N5 Y T T T ) S PR A

4 it

(1)96 h 2k LI 25 SR B, KSR s 7
s LA R, R EEELH(0.5.1,10 pg- L™ Hg™) 52
PRI RH 17.9% 43.7% 51.8% ; M FE4H (5,10,
100 g L' Cd** ) Z 3005 R 4.3% .54.7% .
84.9%.,

(2)Hg*-Cd* R4 %7 T ,HglCd .Hg2Cd .Hg3Cd
AN BE A A REE MT (935 5 R I E AR IR
22.8% .26.3% .51.7% ;Cd1Hg.Cd2Hg .Cd3Hg 1) F-#
BEEHH 30.1% .26.4% 58.3% ., H— IR RE
T AT B R S R R 6 B RN RN S R B
A5 YR 1) T v R R R R A SE G, A R
MT (55 R B E R TRA RER AL FRA 75 T
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