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Tab.1 Effects of cold stress on the immune response of different fish
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Protein Kinase, AMPK) LA JNK J# 455 il ff 78 IR 7 3ot B b o 38 3 3006 TNK {5 5 38 B% DL i) AKT
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Signal pathways and regulatory mechanisms of cold stress response and injury in fish

Cui Zongbin', Ren Jing', Long Yong’

(1. Institute of Microbiology, Guangdong Academy of Sciences, Guangzhou 510070, China;
2. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China)

Abstract: Many of excellent aquaculture fish species do not tolerate low temperature. Winter chilling injury often leads
to the death of a large number of cultured fish and huge economic losses, which is seriously restricting the development of aq-
uaculture in China. Low temperature stress can cause serious damages to fish at the levels of macromolecules, cells, tissues,
organs and systems, thereby affecting the functions of nervous, immune, cardiovascular and other systems in fish. The re-
sponse of fish to low temperature stress depends on various biological processes and signal transduction pathways in cells.
Ca’", MAPK, FoxQ, autophagy and other signal pathways in fish cells can sense and transmit the cold signal, and initiate cold
stress response to enhance the cold tolerance of fish. Meanwhile, low temperature stress can also activate p53, apoptosis, nec-
rosis and other signal pathways in fish cells, which can promote the death of cell and fish. The interaction and dynamic balance
between living and dead signal pathways in cells determine the injury degree of tissues and cells and the fish survival. This over-
view mainly introduces the novel progress of related researches, and provides a reference for further understanding the molecu-
lar mechanisms of cold acclimation and breeding cold-resistant fish.

Keywords: fish; cold stress; cold tolerance; cold acclimation; signal pathways
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