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Fig.1 Comparison of CAT activity of Pacific oyster, Kumamoto oyster and their hybrids at different temperatures
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Table 1 Heterosis and hybrid potential of CAT about hybrids at different temperatures

25 °C 30 C 35 C 40 °C k& 2H Recovery
ZuFh 4 Heterosis/ % 55.60 309.55 404.74 —19.30 —43.83
2875 S Hybrid potential 0.87 9.52 18.00 —1.05 —30.86
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Fig.2 Comparison of MDA activity of Pacific oyster, Kumamoto oyster and their hybrids at different temperatures
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Table 2 Heterosis and hybrid potential of MDA about hybrids at different temperatures

25 C 30 C 35 C 40 °C PRI 4H Recovery

Ze 3 Heterosis/ % 38.52 6.56 41.10 16.83 116.71
225 1 Hybrid potential 2.39 0.28 1.68 0.98 3.78
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Fig.3 Comparison of SOD activity of Pacific oyster, Kumamoto oyster and their hybrids at different temperatures

*3 AEABETHEZF SODEEREMABREZEN
Table 3 Heterosis and hybrid potential of SOD about hybrids at different temperatures
25 C 30 C 35 C 40 °C k& 2H Recovery
SR Heterosis/ % —14.76 37.26 3.48 1.14 —27.90
J35 ¥ 47 Hybrid potential —0.46 4.29 —1.38 0.07 —0.81
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Fig.4 Comparison of T-AOC activity of Pacific oyster, Kumamoto oyster and their hybrids at different temperatures
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Table 4 Heterosis and hybrid potential of T-AOC about hybrids at different temperatures

25 °C 30 C 35 C 40 °C K2 4H Recovery
ZuFh L # Heterosis/ % 30.78 28.21 —21.00 —16.70 —29.77
Z&%5 % /1 Hybrid potential 1.07 1.19 —2.03 —4.36 —5.67
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The Effects of High Temperature on the Immunoenzyme Activity and Heterosis of
Pacific Oyster, Kumamoto Oyster and Their Hybrid

Yue Shaobo, Wang Zhaoping, Zhang Xuekai, Fan Chao, Tang Liming
(The Key Laboratory of Mariculture (Ocean University of China), Ministry of Education, Qingdao 266003, China)

Abstract: Excessive water temperature in summer will change the immune regulation system of bivalve
mollusks, which is an important reason for the mass death of oysters. In this study, Pacific oyster and
Kumamoto oyster were hybridized with the metamorphosis rate and survival rate of F1 generation were
determined. By measuring the activity changes of catalase (CAT), malondialdehyde (MDA), superoxide
dismutase (SOD) and total antioxidant capacity (T-AOC) under high temperature stress, the tolerance
of Pacific oyster, Kumamoto oyster and their hybrid to high temperature was compared. (1) With the
increase of temperature, the changes of CAT activity in the coats of three oysters were negatively corre-
lated with MDA ; the CAT activity of hybrids had obvious hybrid advantage before 35 ‘C (H>0, hp>
1); in 35 “C and recovery group, its performance is inferior and reaches a significant level (H<C0, hp<C
—1). (2) The SOD activity of SG as a whole decreased first and then increased, and reached the mini-
mum at 35 °C treatment group, but the difference was not significant (P<Z0.05). (3) SG’s T-AOC ac-
tivity showed hybridization advantages before 30 °C (H>>0), and hybridization disadvantages after 30 °C
(H<<0). At 30 °C, T-AOC activity decreased significantly. High temperature has a significant impact on
the immune enzyme activity of Pacific oysters, Kumamoto oysters and their hybrid, and the hybrid re-
sponds faster than their parents when the external environment changes. In this study, we preliminarily
explored the immune response mechanism of oysters under high temperature stress. Our findings will
provide a reference for oyster hybrid breeding.
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