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2.1 FEE
26 Cih B2 A7 06 R eIk, o 26.33% ,15 C
Ab PR AF TG R e, o 100% (B 1) o 5546, 15 ~

22 CROBAAFIE R KT 85.21% , H 47 Tt &
HEER(P>0.05), UG 7 F 5 Z MR
ZX K S=-0.054 3T +0.139 7T +0.908 (R* =
0.986 8),
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Fig.1 The changes in survival rate of M. yessoensis
exposed to different slow temperature changes
The different letters in the axes mean significant differences( P <
0. 05), the same ones mean no significant differences ( P >

0.05) ,the same as following.

296 h Jifif 15 ~24 T 4% &b ¥ 40 [a) (4 05 5 F
NHEERLREES(P>0.05) , FAEREH KT
84.43% A 26 °C 4ib ¥ 21 5 35 F DU AE K [R] Jolp 381 o
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Fig.2 The changes in survival rate of M. yessoensis

exposed to different abrupt temperature changes

2.2 HEMASE(CAT)

24 CTHFHFFEFI DL CAT i H A%, 4 0.76 U/
mgHb,26 CHE, N 1.99 U/mgHb( & 3), 15 ~
22 CHy, &AL ] CAT & 1 2R KRB E (P>
0.05) .
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Fig.3 The CAT of M. yessoensis in

different temperature groups
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Fig.4 The changes of CAT in M. yessoensis

under high temperature stress

2.3 BRAYELE(SOD)

15 ~26 C#5 i 4b #E 4 8] SOD 7§ 1 22 % A
W#(P>0.05) , %4 FE2H () SOD % /178 30 ~ 40
U/mL Z [ s (E 5) .
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Fig.5 The SOD of M. yessoensis in

different temperature groups
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Fig.6 The changes of SOD in M. yessoensis
under high temperature stress

2.4 EHEMNEEN(T-AO0C)

15 ChbFE4H T-AOC H &, M 0.58 U/mL,
BT T 5, T-AOC T [ ,20 ~ 24 °C 45 4k 3 41 [H]
T-AOC 2% A EB % (P >0.05),26 CHf,T-AOC
X EJt,ik30.48 U/mL(KEl 7).

08¢
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Fig.7 The T-AOC of M. yessoensis in

different temperature groups

Jipift 8 h J5,22 ~26 C 4b FE 2 HF 3 F DL T-
AOC iA %l ey, GAT MR 22 5 B 2 (P <0.05),
JipiE 12 h J5,20 CALHLL R b5 01 T-AOC JF 4
TR AHTEM A 48 h J5 XA EIHE S, B A AR
i 96 h IR B R mE (& 8) o J34h, TEM A 2,48
h i, 4% 4 B2 5 %) B4 T-AOC 22 % A% (P >
0.05).

2.5 H=E(MDA)

15 ~24 CHALHIZ MDA & 5B AK, H 25
AEZE(P>0.05), 26 CHbFE4 MDA & & &
&, 5 74.89 nmol/mg prot( & 9) ,
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Fig.8 The changes of T-AOC in M. yessoensis

under high temperature stress

J & B/(U/mg prot)
MDA
wn
(e}

—
S

i a a
i e I D AR
15 20 2 24

IREE / °C temperature

]

26

9 FAERELETIERE K MDA &8
Fig.9 The MDA of M. yessoensis in

different temperature groups
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Fig.10 The changes of MDA in M. yessoensis

under high temperature stress
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Effects of high temperature on the immuno-enzymetic activity in
coelomic fluid of Mizuhopecten yessoensis

BEN Yue, HAO Zhenlin, DING Jun, CHANG Yaqing "
(Key Laboratory of Mariculture & Stock Enhancement in North China’s Sea,Ministry of Agriculture,
Dalian Ocean University ,Dalian 116023 , China)

Abstract. In this study, we tested the high temperature mutation tolerance, survival and immune enzyme
activity under different high temperature levels of Mizuhopecten yessoensis. There are two stages in our
laboratory experiments. Firstly, we transferred M. yessoensis from the rearing temperature (15 C, control
temperature ) to 20,22 ,24and 26 T, and then we tested the survival and related immune indicators of M.
vessoensis. The survival of M. yessoensis was not affected by temperature from 15 C to 22 C with survival
rate exceeding 85.21% ,and there is no significant difference in different groups( P >0.05) ,M. yessoensis
exposed to 26 C were significantly affected by temperature, with a survival rate of 26. 33% . With the
temperature rising, the T-AOC and MDA content in the body cavity fluid of M. yessoensis significantly
changed( P <0.05). The CAT vitality would rise after the initial drop with the rise of temperature. There
were no significant differences among different groups, SOD vitality ( P > 0. 05). Secondly, we abruptly
transferred scallops from the rearing temperature( 15 C , control temperature ) to 20,22 ,24 and 26 C levels,
and examined related immune indexes at 1,2,4,8,12,24 ,48 and 96 h. The results showed that, the survival
of M. yessoensis was not affected by temperature from 15 C to 24 C during the 96-h exposure periods with
survival rate exceeding 82.29% . M. yessoensis exposed to 26 C were significantly affected by temperature,
with a survival rate of 0% after 12 h. The 8,12,24,48 and 96 h lethal temperature for 50% (LT,, ) were
27.52,24.41,24.37,24.24 and 23.81 C respectively.

Key words: Mizuhopecten yessoensis; high temperature stress; catalase ( CAT ) ; superoxide dismutase
(SOD) ; total antioxidant capacity (T-AOC) ; malondialdehyde( MDA )
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