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1 ARG
1.1 kE¥ak

SEHG AR O 6 40 CF- YR TR 6.65+0.49 g, P
K 7.42+0.39 cm)H T FHTH B K A FRA Al 52
KA, K 500 BAMAK/ NI 2 o 8T 2 m® 1
PN YIE—E (pH 7.67+0.15, FhEE 29.92+0.70,
R 26.17+1.01°C, ¥f#% 6.49+0.17 mg/L, #F4E7T
K)o YHEIAR, g HERA TR AHEHEA<
50.0% . HIAGMTI<8.0%. MLF4E<3.0%. M KH<
17.0%. 7K53<<9.0% ., HAM<17%)=¥K, KB
DY EAE FAR I, B K e — ORI
12 SREEOT

ARSI BFSE KR MeHg ¥ 5 % A [7) £ {4 41 41
R B R S G S e T R AR W48 n W & (TG )
RIS o LIS B — X IR 4L AN PO 4~ MeHg AbHHK
F-20(0.1, 1.0, 10.0, 20.0 pg/L), F2HP# =4 F47. i%
‘B MeHg WP, S H W B (purity =99.9%; Merck
KGaA)Ks & AL H IR (4l =99.5; Sigma-Aldrich)fit
BRI 200 mg/L BE, AR5 I REUE A R
B 45 S KB R LA BT, 200 L /K AAR) A K A 2
MeHg braE He B . YLK b BEHLEE R 30 2 fd 5l
Yl BT A S KA, g K 4% A [R] D7 1400 i TR 4 —
WL KA, Frse iR 30 K, HALSZI &R E
J7iE 59 E]— 2, RS AE RS, SE a2
i HURE
1.3 H#&ERk%E

ML Uf ESLIRAE A 30 KN, AERR S KM
BEASREER A ) Hor — AN KA TR B 50 mL KEE, BT
60 mL AIBNEEB B S, H HCIUR B &%) E 25
IR (20 C)PRAE 2 A2 A 73 4T o

S EE R, A3l WAL N BENLI 5 R
8 e, WEHAKK (L), BfH R, 535
U | RG220, A B4R 7K (0.9% NaCl %)
WYESE, WKW TR K D ERRE, B TRA
WORTE . 5 BAFEM T 880N AW Hs R v
(Gt hr, 8 RAF M T4 42UAR MeHg % &
30T

BT AR b AR Bt T 3t MeHg MR BEXT £
FARKM M, R ARK R E A KR (SGR)HTHEA
K0 SGR,=(e¥~1)x100%, g=(InLg-InLo)/t, H:h, L,
N RANRWR TR (7.42 cm; SERTFFIRET 50

'M@Ammw

A IAAREPE IR, Ly HARIREAEK (cm), ¢
Shy 5 R S K AU(d)
1.4 A SR X o
1.4.1 AYHRFKES MeHg &2 E

N8 T U 0 L A SR R R S AR R T
FROLN T 48 h 5, BFEERE S 2R AR . FREL 0.03~
0.07 g Ky AIRFE S B FIHALHE(Teflon) ™, fIMA 25%
() KOH/CH;OH ¥, Thn#E bt 25w i
W WG, KRR BS RV . 1%NaBEt, #F
R84 (200 mL/min) X 520 5 B %
BEATIRE, BRI G B Tenax 453 i UM (0 1% -8 I
F ot IE B Y (Brooks Rand Lab., Model III, 3&
FE )T 2 45 A= I A1 2 N ) MeHg 5 (B T 5 o

IKEERRE )G, B 45 mL 7KEE B T 251045 (Teflon)
W, A 1%APDC ¥, 75 & T e N 710
2.5~4 ho M LR R RE 5 3k 00 2518 5 KRR T i
MeHg 7% & .
142 HALEESHFEYIERYTEEE )

N8 L T R 0 L 2 2 R S R B B ST R A
o, R 19 EE M AR EER K, FEVKIE NI
JETEBRES DML E(4°C, 12 000 x g, Eppendorf 5804R)
B0 15 min, HBUH: [ 00 E PR MBS R (ACP) . Bl
PR R B (AKP) 75 T B (LZM) A 22 BR B 1 M(IgM)
BTG (). ACP. AKP. LZM Hl IgM HITR (&
) BIHeHE Barka 1 Anderson'™ | Bessey 4529
Parry Jr Z5PUAI Cuesta 25229 5 kil 2 . i, ACP
1 AKP (19386 P B 36 8 Sk A3 T B 1A 5 R 1 T L7
(U/g prot), IgM BTG Pk B0 e R BT 3 Wb Y il
A7 (U/L), LZM & 5 507 s R B2 T i
fifi e (ug/mL) . BRI S Bradford >y 5 i
D o o R0 &0 D00 2 D b 2 W 48 7 0 3 1 (7
). FORH N U6 A5 (R AR ) TR S T ) ST
iR 2, F) AR 1L (Biotek  Epoch) il & WG A1,
RS TR ).
1.5 #HBELHHEH>H

FH SN R 5 2 W B 22 25 1 460 oML o s o2 Tk
JE (R 43 He R K R MeHg 52100 o ()i 2%

| H Kolmogorov-Smirnov test Fl Levene test 73
SIS 6 BB 1) 1E 25 43 A Ry 22 550 . 7R B AN T
RS R O B AR, 51T 07 220 BT (ANOVA)
) FH B IR 2 5 224347 (one-way  ANOVA) K % MeHg
SRV B ) #0 254E K (SGR) 9 25 5 k. L
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K2 5 2250 (two-way ANOVA)K K MeHg 2 FL &
B W48 s DS R (1) O R EE AR M RN 2H 2R
. FIHZ & A5 (Duncan test) #5625 A4 K |
MeHg & B it 45 AR W46 7= W P (B it ) 76 W9 7 52 56
HH 22 [B) Y 26 5 2

ARG 45 R F R R I (EARE2E (Mean+SD),
25 BEKTVUEEN P<0.05. GiitHridfE SPSS
22.0 f B kAT

2 R
2.1 RIEJKARF § R ZRRE
FH oK 22 82 S0 A X BB A1 A B it Vg /K, MeHg

S <107 pg/L. #5 SLE 41K ) MeHg 52
e 2 1R 22 9 <20% (K 1), 56 BRI 28 5 G 1E & e
2 41 (OECD) 5 T 10 24 75 B S2 B Ak & Wy I 2 hr 24

x1 REXLUKEPRERMREREMINRERE
KREIRE

Tab. 1 Nominal and measured MeHg concentrations
and the corresponding errors in the test solutions
PP R SR b o Tk 2 P SR o e 2 R
/(ug/L) /(ng/L) 1%
0.0 <107 -
0.1 0.09+0.01 10.7
1.0 0.88+0.02 12.3
10.0 8.76+0.33 12.4
20.0 21.49+1.05 7.5

*2 HERFRETRHIBIFYEZHANRERERE

'M@AWME

22 FTHEAREYHEZMBAHEREILS
B XERNGHH

LR TR 4l 45 A LN 1Y & R L S8 A7 7F 5 1
e B R RN 40 S U S (two-way ANOVA, P<0.05;
% 3), Mi% MeHg W E TR, MeHg TE&HZUNINES
R34 0 3 T 5 (P<0.05); TEXFE MeHg ZERIREL T,
HEBULIEA R LS 1022 7378 35 (P<0.05).

BT, FFHE0.05~13.38 ng/g) FEAE(0.13~
5.41 pg/g)h MeHg & FUETE 0.1~20.0 pg/L W& 4H [H]
7% 5% i (Duncan test, P<0.05), H.¥ & # & T % g
ZH(HFIE, 0.01 pg/g; HEIE, 0.003 pg/g; P<0.05; % 2).
TERRZHZU, MeHg & PRI TE 0.1~10.0 pg/L ¥ B4 [H]
5 0.%(0.09~6.41 pg/g; P<0.05), H.I&W#E T Xt
HE2(0.03 pg/g; P<0.05); i 20.0 pg/L #JEF 4 MeHg
EE(6.86 pg/g)5 10.0 pg/L WEHZERA LH
(P>0.05), {H 538 /=5 T X R 41 AN H & B 41 (P<0.05)
SRS, TERRE AR, JFIEXT MeHg /93 1
RE T 0 s T, MU Y R T A 58 o

LK 22 % Wk 25 4 o1 48 4 B 4)) 6 2F K (one-way
ANOVA, P<0.05)., SGR, 7EXIEZH . 0.1, 1.0 F110.0 pg/L
WRE 2 0.85+0.12%/d . 0.83+0.13%/d . 0.92+
0.15%/d F1 0.73+0.04%/d, %2002 5344 [ 3 (Duncan
test, P>0.05), {H7E 20.0 pg/L #JF 4K SGR, (0.50+
0.10%/d)¥5) I 241G T At 55 5 40 (P<0.05)

Tab.2 MeHg contents in tissues of juvenile flounder during the exposure experiment

L SR AR A R /(ng/L)

LN R B B (pg/g 1)

JFHE 8 ik
0.0 0.01 £ 0.001%* 0.03 £ 0.003%*** 0.003 + 0.000 3%*
0.1 0.05 +0.01°* 0.09 + 0.004%#* 0.13 + 0.020%#*
1.0 0.96 £ 0.09%*** 0.19 + 0.01%%* 0.16 £ 0.01*
10.0 7.55 £ 0.13%** 6.41 + 0.15%%* 1.57 £ 0.01%*
20.0 13.38 + 0.06%%** 6.86 + 0.01%* 5.41 +£0.01%*

TE: A RS FRR e 2 e BT AU 2 5 W3, ANTR] 5 R SRR R AL N A [ 2 i ok 38 28 ) 22 e ol 3%

23 FPRARRETLAEAREUIETHE
HE@EE)X
TEARA MeHg ZREEMKE AT, Zhfafrs 44l
RPN REA: VI8 /R VI (PR VERE TR G ACP | Bl PERE R
fii AKP. ¥R LZM ek 1 M IgM) Y iE M
(5 ) A7 AE i 35 0 W B RS 4 0 20 2 E S 42 (two-

way ANOVA, P<0.05; % 4).

H AT &, #1(97.3~122.6 Ulg prot) Fl iF i
(194.1~221.9 U/g prot)N ACP Jifi M1 vk i ik #H 4]
(0.1~1.0 pg/L) &3 & T X IR 41 (4%, 78.8 U/g prot; HF
JIE, 120.4 U/g prot; Duncan test, P<0.05), {H7E =¥ i
2H(10.0~20.0 pg/L)H & M (8, 57.2~58.3 U/g prot; At
JIE, 24.9~89.5 U/g prot)¥4) 2 K T X BE 4 (P<0.05).
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JELUIE N ACP 3% PEAE S i V6 B2 2H(20.0 pg/L; 265.3 Ulg
prot) i 35 = T X B ZH (147.2 U/g prot; P<0.05), {H7E
oA 52 56 21 2 18] ¥ 0 b 3 22 7:(P>0.05; & 1a).

*3 TREFEBRETHBFTEHE=MELARNRERER
EMERREMEST
Tab. 3 Results of two-way ANOVA of the effects of
MeHg concentration on the bioaccumulation of
MeHg in three tissues (gills, liver, and spleen) of
juvenile flounder

wMHAE FE OHAHE ¥WHE SitE P
e 52 4 12.9 13814 <0.001
2 2 2 0.8 821 <0.001

5 ACP iHPEZEML, #8(168.9~195.0 U/g prot) FIAT
fIE(240.2~276.7 U/g prot)N AKP i P4 7E i e B Ab B
ZH(0.1~1.0 pg/L) =& = X 4L (#8, 125.0 U/g prot;
FFIIE, 140.6 U/g prot; Duncan test, P<0.05), {H7E =i
JE2H(10.0~20.0 pg/L)H: AKP 7 PE (i, 46.8~76.6 U/g

) H@ART/CLE

prot; FHE, 99.4~118.2 Ul/g prot)i4 i K T-Xf B4
(P<0.05). M§HEMN AKP 7 14(234.9~378.1 U/g prot){F
R E2(10.0~20.0 pg/L) 3w T X i 41(148.4 U/g
prot) HIE & B 2H.(0.1~1.0 pg/L)HY AKP #EE(175.6~
183.0 U/g prot; P<0.05; &l 1b),

TE 1.0~20.0 pg/L ¥WEET, SIAHZIN LZM &
(0.41~0.65 pg/mL)34 B F LT X AR21(0.94 pg/mL)FI
0.1 pg/L 41 A5 £:(0.84 ng/mL; Duncan test; P<0.05),
TEFTA A T, FPIEN LZM & 4(1.90~2.63 pg/mL)
Yo 6 3 v T B AL AP Y 75 (0,96 pg/mL; P<0.05). %
N LZM &8 BE T1E 0.1 pg/L #EZ(1.81 pg/mL)
B3R T H A 52 56 41 b Y & (2.28~2.39 pg/mL;
P<0.05)41, HAth kb B4 Y 21 7] 25 5 R 535 (P>0.05),
H#4 5 %) B2 TG i 3% 25 5% (P>0.05) . TE45 LI 4l v
O HRELBR AL, JEREFIBEN R LZM & 53 W3 &
TFHIHN LZM 1975 & (K 2a).

*4 HPERFBEFNETHNE=MELNNEMERINGEENETYERERES)HZN
Tab. 4 Results of two-way ANOVA of the effects of MeHg concentration on the activities or contents of four enzymes
(ACP, AKP, LZM, and IgM) in three tissues (gills, liver, and spleen) of juvenile flounder

fif A S T A W% S a TN P
S HH 56 954 2 28 477 307 <0.001
(i8R AAL )
e g 21 648 4 5412 58 <0.001
e HA 77 388 2 38 694 168 <0.001
P 1 1R il .
ez 39 421 4 9 855 43 <0.001
_— 22 21 2 11 907 <0.001
7 R )
e s 1 4 1 26 <0.001
, ERaN 71 2 36 51 <0.001
RPEEREH M ;
e g 16 4 4 6 <0.001

1E 20.0 pg/L ZH(2.34 U/L), BHH IgM i1 BEET
Xf BEZH (3.02 U/L) FHHAth v BEZH (0.1~10.0 ng/L) 3% M
(3.43~3.64 U/L; Duncan test; P<0.05), 7E& 20.0 ug/L £H47k
IR H A (R 25 57 AN B 35(P>0.05) . FFEPY 1gM 167
FEITAT SEBG A 2 R 2% 57 B 3 (P<0.05), {H 1gM {B 1S
R FEE RS T AR HOC R . MAEN 1gM 15
(5.00~6.97 U/L) A 2H 8] 22 A 12 35 (P>0.05; [ 2b).

3 W

30 FTERE & ERKAEREGRERM M
Fadh L4 Ftt
HRERES A =FAN NS B E R

JER) T A B TR, HAE AR A B
B & AU R . KA YA MeHg %

FE TR W], MeHg 7F A P (14 75 B 38 5 5 65
Ve JIE A 8 KT T S 1 2 (R SR R A
Yk A aE g Oy 2L IR R TR AR 22 5 o i,
i (Oryzias latipes)TE#%7% T 2.2~40 ng/mL MeHg 7K
fREE, HIHFIEXT MeHg 95 FRRE 1 B 5k vy T R H:
il 2H 21200 i B AU (Plectorhinchus  gibbosus) % 5%
F 0.105~0.361 pg/L MeHg /KRR, 452041105 FUAE
J3 hg > P JE > HA 4 U)K 7 £ (Siganus  cana-
liculatus) 5%+ 0.1~0.4 ng/L MeHg K{RI}, #4141
()& BLURE 1 W 8> T E> R B> WL (B2 T YW
HH MeHg(50.9 ng/g, Ay 5w IR & &) I 7 £
(4% 4L LU B R BE 0 R IR > i TE > B> LA 28 e 4h,
Z& {0 1 (Cyprinodon variegatus) %55 T & ¥ MeHg
(16 mg/kg)1.5 RLANE, M0 EREE ) A miE>
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P> 88> FEAB A1 2, (HRE A 55 B9 SE <, AT IE A 3
FRARE T W] 0 i M T R A A RO R L, AR T
Hedg, aEmFIEMExS MeHg 1 AR
5 o MeHg 7 B4 GURE S M 15 25 L UG A BRA I
SREESE R VIR G . TP (S B 2R AR L
TR RN AN US55 R gy o A e i 2R A S AR 2 A
JFFIUE e 4 ff - HE AR AN IR, S A 43 57 5
PR B E AR, AR R Sz i,
J& MeHg G MY I E A EE ST Z—. 6 HE
KR Ak, A S G | 93 R R R A4 R 4 A
PTG SR K RS T ) MeHg S5 8¢ PEY) BT B He A
W, SHZGE ST W B EEREER S E M
B AT M EEE B X S ETERS He (A& YT
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e Ah, PR PR R (Kl A0V A S5 )t 2 it
YEF T 250 A4 BITE 3% MeHg 7 A o & BN 20
GURE SR AR R0 o AN, APl T ) £ 2K 0 £ QI
3, FEORAEA L0 MG SR, B R R
PEZ LB ABLLLUY) MeHg A2 AH B/ TR 4
A ARIFIR, S MK P XS MeHg 9%
BRSP4 R, 7 52 560 5k B v 2 5 2R B R 7 1 A
SE X R SIS R A ER AR B RS, &
S 2 14 BRI A% 0 35 4 1 A R X RS sl — B KT
b, RERWRE AR, I, BRI AT R
WLAY B e MeHg 758 2 B4y £ A A 25 BHURE A9 76 EE A
M A 2R S
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Fig. 1 Effects of MeHg on the activities of ACP (a) and AKP (b) in gills, liver, and spleen tissues of juvenile flounder
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Marine Sciences / Vol. 43, No. 5/2019 75



HRRTL » |7
h@mmu

7
i

i

5 N EgBEgdgEaR
£ HE 9o 0 OAEJ,%WﬂmE
g BERILE TETEN S
2 o R Kz #TEEHE - F
_ =3 TS e s s@EEsy
. . — B 2 MW%W@@Mﬁm%%%ﬂ
. | . 2: sr=sffizSEmds
e — = % %MWW%M%H%W%WM
] 1 5 = s I m R e
2 8 i H o om o Hx A
:H.l. I.Jl.xu = furng o /EIM
| T §§§§§mew %W%MMﬁWWMWM%ﬁ
] ] 1 & B 5 o B g = YPrEE E B
ﬁmr.,%ﬁ ﬂﬂP.mHin gﬂn ,
- H 5 B R TLA&&%U*&%T . EH
i aw§§§§oﬁmﬁmmmm%mmm%wwwww
1 7 \WHSHWM b:“u]a ryA = MMHU*
. y . E3F Fafof . DeRsmEx
% e e — B i HQEZHEpEdED o8
,ky = =3
_ . . _ . , Eer @ B2 NHNE LE8RERIE
o © e o o © n o o © n =) %\@M% %Wﬁi@aﬂ/m%%@ﬁM%@
o CUNRRSINEIE Y QUAVERTIAEE: 21 VNN T M mum HERR<REIZKEFRMDE
- TzE
£ § SEmEwpsx E@mg
Eol p REPLRERKXE FRE
=S & N ERER BB gy E
=38 X =SAExgfed Lo
s gz ¥ GEsoIgdsw d
22z M S8 Spamszks?
2 gEE B feZiRobEEgsd
! = 2 = R e &
" ®=chii€gsiii:
ey w < Te f absdl ne o ¥
] ol e 2 SREELzETH
. Sf  swsxEfamELEmeg
S dT@@& = = S ﬁﬁﬂmuﬁ CME TR S
. . . : s R UTRHZSED 2
= ~ — o o N g ;vm'vﬁrjﬁ.nmmm%aﬂfﬂ,mﬁ%Mim
N T e (VBT YR/ A S MW EgERE ¥ W= L
= i R BEEELIEa&/K =S
o KRR EBEERLEER g
o ~ TEEEEUAS BT
i ) ESHEHKEEY 23

s
=)
SR

W R EE T MeHg 7E RN 0 & & A T iR T
WEEERLF /2019 4F /58 43 % /55 5 )

142 il 1 #2127 R A U5 1 ol R A5 0 P i e e 1)

76



Bt

IR B G 7 A B RS W 1 KO, FLAL 2 D el R
WA S 2 53] MeHg BRI, DL
5% MeHg X AT A4 e e 51

BR T, MeHg 2 88 W B 16 T o5 25400 i1 &)y e 5 Y
LZM &, 3%SHFIEN LZM S8 T, s i i
LZM it sg i, 28732 5| MeHg 5575 ) 5
PERIBET, AR BT MR, LZM i £,
S5 3H TG YR L G 3. SR 0 2807
W 35 375 VR Y R A R I BT 1) EE R, K
MeHg #F A a2k N 1 @i 2 — . Rk, 6800 AE
S AL R R SR M, SNNE
ol it T35 (5 )R K AR P 1 75 e R B A AR
H LZM & 155 MeHg Miilmim> . 55 4h, MeHg %)
55 AR A B FR LA AP, DT S i 5 A B8 14 A
FEME . 24 MeHg e it it I8 BEORSE F Ao fE A2 1)
i, LZM (153 1t 25 32 BP0 o JF IO 2 f ML AR ik
TTEE A BRI BR AR ) 223 e, 2 AL AR 2k
s . Hedp i fb ik R B m Y Wk,
MeHg %8 21% S HIE LZM &8T5, S50k %
K B 2 B A o 348 i £ 2 AR AL BB R HE B BE
MeHg XHRAEN LZM & @i/, X nl gE -5 Mgk
A By (R e e IS MeHg 35 FRAE 11089 A % .
FEASLES MeHg Z 85 KF R, BAEN LZM & &4 #
P 14 B NE T RE ARG IE F R 3Z S R LAY, PR,
IR AT T 5 A A B R SR R T

TPEBREE 1 M 2 AR o R E 24l
5y, TEHRAETE Y W Joih a6 i B 1) e e B A O T R R
FHEWMIER . FEZ B8NS R n,, 02850 %
I HE R TgM B P K DA R LA Sze F7 10 i,
438 (Sparus aurata)fE 10 pg/L ) MeHg Z&#5 T,
HARWE B TgM TG PEFE R RS 2 KA 10 R¥m T
XFHRZRI ) e He 28R L REFEAR T 8% (Oncorhy-
nchus mykiss)Js B 21 IgM RO TEPE, S R4 4L
&R G Z BB ARG R, Dt de =R ALY
IgM it 5 MeHg & 5g W FE Z [ O R A A TH
TESEANTIE R, TgM 36 P Sk b 5L RE 2 58 Wk P TH i
(0.1~10.0 pg/L)iMi 7t = J5 7 F F%(20.0 pg/L)AY a3,
{A7E R FR A 2 AR R B B R AR C R . 7
WK MeHg 52 52(0.1~10.0 pg/L), &£ fil i AT
WEPY TgM 3 Ml & Bl s o, AR AR 21 X 4
FERGRPIMs . (H2 MeHg R EZVE A H] 20.0 pg/L
iF, HAREEThBEUN B IR E 40 43 1 T A SZ Ak
W03, TgM I P AR 7 1t e 9 ) 4 JLAIE P 1ML T A
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S 2H A 2L 1) 22 S O 3 AT R, 4 g
WY MeHg & FRK PR T B8 IE 3 19 35 3K F,
ARSI Y MeHg %% 8V BE 1935 PE AT BB A 1A 2] 1 3
S JEUIE N 1gM 76 P A 7K A

M\Z, MeHg 7 88 %45 A 6f 4 (%) ACP. AKP.
LZM Fil 1gM 45 5002 D) R 41 53 14 5% M 47 7 VAR B At P
P ZURE e, X 5 8 28 45 A1 2100 A SRR A O,
5 & HLIN MeHg BOEFLRE J1 A . HIXTT 1gM,
ACP., AKP FlI LZM &5 G52 4 b AE B 4 (4 S e X
MeHg 2 75 I i FE AR ¢ R R SURe v, WTAE
IKEREE R MeHg 5 Y AU PEAR 1V 78 A 148 7R W) -

M T MeHg 7E# A i 4y fn f 288 B H UM AE1E
BB, I AE IR B — 8 B RBUKF I X — b %
AP DI RE T A e, PRI, X RS [ SRR I
T MeHg 2 S50l 46 A4 6F 4yt A= K . IRk B
MeHg %% (< 10.0 png/L)X%F &y i A= K A il 1 A 2
¥, HE R E(20.0 pg/L) B EMH L taE K, 5L
it b, A A LI 2 S I BRI K S R4l £ A
PRBCEE AR T, H 3 5 G VA 8 2 9 B T B AR 1 T I e
T PR L AR B, X AP =k B MeHg 255 1]
RESE M &)t A R 1 AT, #Em A A=K . 7R
Hpmdkh, BET MeHg KK T8 (Fundulus
heteroclitus; 5~10 pg/L)FI] 8 (Thymallus thymallus ;
0.16~20 pg/L) Y4 & BE 1 A B R0 Y 35 T 1%,
ik KAz ) 44, ik 6% (Salmo  gairdneri;
25.0~95.0 mg/kg) F1 K HR Wil & (Stizostedion vitreum;
0.1~1.0 png/e)fEBE &4 MeHg HulakINT, HAEKIER
TR TR A X BRI RIIC R SR AR b e a4,
IKAECE YA MeHg %58 A] GBI il M 2 AT B Al
WUk AT R S i, S BOLHE B R ) A B ORI,
HEMT ARG AR

o3 —J7 18, MeHg 7] fEi 2 451 401 7 AL I 2% 1 41
2101 E SR B R A W SORTAE DG Bl I 1, DA
A RE RIS AR SRR AR S I M0 2 A K . 9, MeHg fig
W% YK H 145 71 (Orthodon microlepidotus) ) 7 18 40 i 4%
P, BRI IR T WIS D R RN R, 52 R 97
YA . AR 53 B W A ) A A i R
M0 ] f 2 A K BT S Ah, MeHg B R BB T
AU AL, 75 2T AR A1 Y e 1t 2R 17 i 7 A
BB R, S BOEF A K A RE S A f A KGR
LR 27 981 KW 9T T, MeHg %% 78 %) HL 4 1 5 Th 41
A3 8 400 1) B8 A8 43t T dE R ) A K R AR R R
Z—s
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Abstract: Methylmercury (MeHg) poses a great threat to various life processes of fish, but its toxic effect on the
immune function of marine fish is rarely studied. In this study, a laboratory toxicity test (30 days) was conducted to
investigate the bioaccumulation of MeHg in three tissues (gills, liver, and spleen) and its toxicity to four immu-
nological indicators (lysozyme (LZM), acid phosphatase (ACP), alkaline phosphatase (AKP), and immunoglobulin
M (IgM)) and the growth of juvenile flounder Paralichthys olivaceus. In the test, the nominal exposure concentra-
tions of MeHg were 0.0 (control), 0.1, 1.0, 10.0, and 20.0 ug/L. The results revealed that the bioaccumulation of
MeHg was positively concentration-dependent and tissue-specific, with an overall bioaccumulation ranking of liver >
gills > spleen. The activities or contents of the four immunological indicators responded differently to MeHg expo-
sure, depending on indicators and tissues. The MeHg exposure of over a certain concentration (e.g., 20.0 pg/L)
could significantly inhibit the growth of the fish. Generally, MeHg accumulated in biological tissues of flounder
juveniles, which produced immunotoxicity and inhibited the growth of juveniles. In addition, changes in activities
or contents of ACP, AKP, and LZM well reflected the concentration-dependent and tissue-specific responses to
MeHg exposures and therefore can be used as potential bioindicators for assessing the risk of MeHg pollution and

toxicity to organisms in seawater.
(KX AEF)
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