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EFFECT OF THERMAL STRESS ON ACTIVITY OF ANTIOXIDANT ENZYMES AND
EXPRESSION OF IMMUNE-RELATED GENES IN LIVER OF RAINBOW TROUT
(ONCORHYNCHUS MYKISS)

DONG Fu-Lin"?, HUANG Tian-Qing', LIU En-Hui', GU Wei', WANG Gao-Chao',
GUO Fu-Yuan®, WANG Bing-Qian', XU Ge-Feng'
(1. Cold Water Fish Industry Technology Innovation Strategic Alliance, Ministry of Agriculture and Rural Affairs, Heilongjiang

Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China; 2. Shanghai Ocean University, Shanghai
201306, China; 3. Yantai Jinghai Marine Fishery Co. Ltd., Yantai 264006, China)

Abstract High summer temperatures poses a threat to rainbow trout Oncorhynchus mykiss in net pens, causing thermal
stress or even death. To investigate the effects of thermal stress on the antioxidant response of rainbow trout liver and
related immune genes, we selected juvenile rainbow trout [(24.8+£10.0) g] as the experimental subjects and screened the
sensitive and tolerant groups by gradual temperature increases to a thermal stress point. Polymorphic DNA (RAPD)
fragmentation was studied in a comparative manner. Results show that the levels of superoxide dismutase (SOD) and
catalase (CAT) activities in the sensitive group showed no significant difference from those in the tolerant group (P>0.05)
but the control group (P<0.05). The levels of hypoxia inducible factor la (kif-1a), interleukin-1p (i/-1f), and heat shock
proteins10 (4spl0) in the sensitive group had no significant difference from those in the tolerant group (P<0.05). The
relative expression of hif-la, il-1f, and hspl0 were 1.8, 1.28, and 16.5 times higher in the sensitive group than in the
tolerant group (P<0.05), respectively. The expression of heat shock proteins 70 (hsp70) in the tolerant group was 1.37
times higher of that in the sensitive group (P<0.05). The expression of i/-§ and Aspl0 in the sensitive group was
significantly higher than that in the tolerant group, indicating that the high temperature led to an inflammatory response in
the liver of juvenile rainbow trout, and the liver of the sensitive group was more severely damaged, which is consistent
with the RAPD profile reflecting that the DNA damage in the sensitive group was more severe than that in the tolerant
group. The expression of sp70 in the tolerant group was significantly higher than that in the sensitive group because hsp70
plays a role in protecting tissues and cells in rainbow trout in response to the heat stress. It is suggested that the difference
in hsp70 and hspl0 expression is one of the reasons for the difference in thermal tolerance and the ability to tolerate
hypoxia is an important factor in thermal tolerance for rainbow trout. Meanwhile, the RAPD is an effective tool for
identifying individuals with thermal tolerance.

Key words rainbow trout Oncorhynchus mykiss; thermal stress; hypoxia-inducible factor-1a; heat shock protein;
RAPD



