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Table 1 Stage of cold shock stress (modified from Donaldson et al., 2008 )

Stage Descriptor Behavioral responses of fish

0 Normal Reactive to external stimuli;
Opercular rate and equilibrium normal

1 Light Responses Hyperresponsiveness to tactile stimuli;
Opercular rate slightly decreased;
Equilibrium normal

2 Deep Responses spontaneous circling
Changes in external appearance (eyes. skin, etc.)
Slight decrease in opercular rate

3 Partial loss of equilibrium Began to show uncoordinated swimming;
Less sensitive to external stimuli;
Slight decrease in opercular rate

4 Total loss of equilibrium Difficulty maintaining equilibrium;
Loss of response to humans handling

5 Loss of reflex reactivity Complete loss of equilibrium and induction of coma;
Opercular movements slow and irregular

6 Medullary collapse (stage of asphyxia) Opercular movements cease;

Cardiac arrest usually follows quickly
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Fig. 1 Changes in number of red blood, hematocrit
and plasma hemoglobin concentration of pompano
(Trachinotus ovatus) under temperature reduction
from 24°C to 14°C at a rate of 4°C per day. Bars (mean
+ std) with the different letters indicate significant
differences (p=0.05).
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Fig. 2 Changes in mean concentrations of plasma
glucose, lactate and cortisol of pompano (Trachinotus
ovatus) under temperature reduction from 24°C to 14°C
at a rate of 4°C per day. Bars (mean + std) with the
different letters indicate significant differences (p =
0.05).
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Tolerance of Cold Shock Stress on Pompano (Trachinotus ovatus)

Fun-You Lin", Yu-Chen Wu, Tzu-Yun Shen, Jinn-Rong Hseu and Shinn-Lih Yeh

Mariculture Research Center, Fisheries Research Institute

ABSTRACT

In this study, two experiments were conducted to investigate the tolerances of acute and chronic cold shock
stress on pompano. The extreme tolerance of acute cold shock in pompano was 12°C. In the chronic cold shock
experiments, the temperature was reduced from 26 °C to 14 °C within three days and then maintained at 14 °C.
After 24 hours, the RBC number and hematocrit in the plasma were lower than the control set, and then
increased after 48 hours. Hemoglobin increased with time and was higher than the control set after 72 hours. The
concentrations of glucose, lactate, and cortisol in the plasma of the fish kept in the cold pond also revealed
significantly differences to the control set.

Key words: pompano (Trachinotus ovatus), stress, homestasis
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