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Immunotoxicity of marine pollutants on the clam Ruditapes philippinarum
DING Jianfeng"* ™, YAN Xiwu" *, ZHAO Ligiang" >, YANG Feng"?, WANG Lianshun', BAO Pengyun'

1 Dalian Ocean University, Dalian, Liaoning Province, Dalian 116023, China

2 Engineering Research Center of Shellfish Culture and Breeding in Liaoning Province, Dalian, Liaoning Province, Dalian 116023, China

Abstract: One of the most important reasons for the abnormal mortality of the cultured bivalve is the environmental
contaminants, which induce suppression for the immune system of the bivalve. In this research, the immunotoxicity of
marine pollutants on the clam Ruditapes philippinarum collected from the coast around Dalian was explored. The results
indicated that types and concentrations of contaminants had important influence on the immunity and physiological indexes.
In Pikou Sea area, owing to the lower content of heavy metal and oils, total haemocyte counts ( THC), leucine
aminopeptidase ( LAP) activity and lysozyme (LYZ) activity of clams were significantly higher than the other three sea
areas (P<0.05), and a lower haemolymph lipid peroxidation (MDA) level was also found. In Heishijiao area with higher
content heavy metals and oils, the glutathione (GSH + GSSG) content of haemolymph in clams was significantly higher
than the other three sea areas (P<0.05). And the superoxide dismutase (SOD) levels of haemolymph were higher ( P<

0.05) in clams collected from Zhuanghe Sea area, where a higher concentration of heavy metal was detected.

Key Words: Ruditapes philippinarum ; marine pollutants; immunotoxicity
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Table 1 Contaminant concentrations in clam tissue from different sea area

&1 Concentrations/ ( mg/kg)

Cu Pb Zn Cd Cr Hg As 0il
B 1.5 0.105 13.6 0.119 0.74 0.007 0.37 14.7
K 1.1 0.187 11.2 0.139 0.41 0.007 0.38 13.5
SR 7.1 0.64 89.3 0.84 1.49 0.07 8.56 9.12
AT 8.00 0.79 127.33 0.67 3.42 0.04 6.78 18.54

1.5 I 40 A S0 22 (THC)

W HC 30 L 1L Jh E28 20 BEAE it I A B 452 1) BRC (815 W 1 Je e it 8 il sk Hobi b, 78 10 565 1
e NS

BFC [E5E¥ : NaCl 2% , ZFRES 1% , F i 4%,
1.6 4 AR E P

Y SO L IfiL bk % 4 LA it AR Al P, 4°C 0 3 45 min g FH AR BEER K U ARG B i 483 ( 100pLx2) 5 i A
200l 0. 004% HH:41 20°C I F 3h; HAEFRER K e 2 240 du b B0 Sl A 200wl 2 A0 T A4 i R 440 Jifd A Jz o
B T VELL DR R BB A AR AL T OD 5 BEIUCEUE . R T3 ¥ < B2 ve B UM R RO EE (AR 1K
1.7 I 2 B i

L2006 25 W 75 2R ) Hannam 25 A7 B 7 3 | B SO L L3R B2 20 B AE S i A 21 96 FLEFARAH , 4°C I 5
Lh; 1 100l D128 A= AR /K 58 25 ARG B i 40 M 2 UK A SOL AR PTG it A I BE R (50% 1074~/ mL) 520°C
WFE 30min 5, AIA 100pL BFC 2 1RSI 5 2 A T BEITURL A2 BRER K 6 55, A 100 L BRGNS | B T Bl by
AT 8 ODus,,, BEHUR G REAE o 16 P RN Ty 12 « 2w B 1 P W ) TR R AOURE A

i R o 2 9 ] 95 < B SO WL PR REABURE (VR BE 239000 6.25,12.5.25.50,100x 1074/ mlL) , IIA S B R AL
WK, ODssg,,, BEHUR G REAE, FH IR BV BE 5 WO FE A EARE T 2
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S T R B R SR 24 5 KA EI Y GSH FI GSSG AR 7 & EAT , 3 PRI ) & 1 B B A T3
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2.2 AN[RIEEDXAG AT I 248 B S AR L

N [ A XA 100 200 A 5 0 5 2R DL IR 2, g I DX A L 40 R R e sy, S 8 v 7 P Y 0 Sy T VA
X (P<0.05) ; B V0] DX UG AT 1L 240 At 5 250w i) R B B VA DX A7 . 40 B R e A1, (X 3 ANl IX TG I
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2.3 N[V DX A 00 200 B B AR E 1 Lh

AN [i) s DX A A 1AL 200 i J55 B 5 % (AOD s, /mg 25 ) MU B VBT (0.135+0.041) > FE3] (0 127+
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0.026) > 71 (0.091£0.017 ) >2E £ (0.090+0. 004) , {H

60 ~
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2.5 ORI DX AT O I E o A P T L prT. o = YT

I T X A o 9 L 1 S AL S 1 (U/mg FR
) MUK T (277.1£60.3) >B VB (227.6+58.8) > 2 AEIGREEAF AR S L
HeIT(217.4+39.9) > B 77Tl (184.4+14.8) {H4 1 X i3 Fig.2 Comparison of the THC of clam collected from different
LI O B AL G AT 3 24 57 ( P<0.05) . e e
2.6 AN[F) TR DG A L bk D0 5 2R 2 ik JOR BT 1 L%

N [ e X A1 o R 2 e 2 K M e 25 SR G ] 3, B¢ T DX A AP LR L LAP 3 1 2 v T L
i 3 AMEEIX (P<0.05) 5 B VBT Bz R AREV DCIA AT IR B LAP V&GP 3 25 5
2.7 K[ X AT I I EEL 7 T T O 1 L

AN T 0 X 6 R 8 T T 0 0 5 R DL PR 4 B 08 DX TR R O P S0 38 v At 3 /NI X (P<
0.05) 3 B YI] ] 40 A7 il DX A 7 94K L2V PR 1 T W 3 25 5

400 5.0 -

b = b
g 0 % 45t I
# % 300 bl :'(5)
§ &b 250 + -ﬁBE 3.() L
£ e
ﬁg 200 | ‘ gg”— a
& 150] g 20r : a a
& g QE) 1.5 F I
B’ S 100+ a %10l L
S ’—1—‘ a a 2os|
0 ‘ ‘ : ; 0 B »
v %D - [rpe B B A X
3 ARBREEFLHKE LAP EHLE B4 FRBEEFNIREFRRELLE

Fig.3 Comparison of the LAP activity of haemolymph in clams Fig.4 Comparison of the LYZ activity of haemolymph in clams

collected from different sea areas collected from different sea areas

2.8 AN[EJIE DR A oA A D H B LR

A [] i DA A 9K B A DT RS R 25 R 5, A iR I DR A ok A BEH IR S e B T
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Fig.5 Comparison of the glutathione content of haemolymph in Fig.6 Comparison of the SOD activity of haemolymph in clams
clams collected from different sea areas collected from different sea areas
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Fig.7 Comparison of the lipid peroxidation level of haemolymph
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