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Fisheries Research Institute, NIFS, Tongyeong 39769, Republic of Korea)

ABSTRACT

Temperature is one of the most important criteria considered in species preference for

aquaculture. Acute drop in temperature during winter is a cause of disease and mass mortality in farmed
fish. This study was carried out the low water temperature tolerance, oxygen consumption, hematolog-
ic and histological responses to use as basic data for the management of fish farming which frequently
cause death due to winter water temperature drop. Low-lethal water temperature for 4 days of file fish
Thamnaconus modestus (4day-LTso) was 6.97°C (6.69~7.27°C). Oxygen consumption rate decreased
with decreasing water temperature, showing a significant difference between water temperatures. SOD
activity increased significantly at 6°C experimental group than control group (10°C) (p <0.05), but CAT
did not show any significant difference between experimental temperatures (p>0.05). Cortisol increased
with decreasing experimental water temperature compared to control group. Histological changes in
the liver include decreased blood vessels in the blood vessels, proliferation of acid cells, condensation

of the nucleus, atrophy of pancreatic exocrine gland cells, and enzyme source granules.
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Fig. 1. Changes in survival rate of adult file fish Thamnaconus
modestus with decreasing of water temperature.
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Fig. 2. Changes of oxygen consumption rate of alive adult file fish
Thamnaconus modestus after exposure to different water temperature
for 2 days.

Table 1. Survival rate of adult file fish Thamnaconus modestus exposed to different water temperature for 4 days

Water quality *
Temperature (°C) Survival rate (%) é" Tso anlq 9.5%1
pH Salinity (psu) DO (mg/L) confidence limit (°C)
10 (Control) 8.07 100
8 8.03 100 6.97
+ +
6 8.05 336203 9.7£0:5 0 (6.69~7.27)
5 8.06 0

*LTso was calculated by the probit scale
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Fig. 3. Changes in the enzymatic activities of superoxide dismutase (SOD) and catalase (CAT) in blood of adult file fish Thamnaconus modestus

exposed to different water temperature for 4 days.
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Fig. 4. Changes of osmolality in blood of adult file fish Thamnaco-
nus modestus exposed to different water temperature for 4 days.
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Fig. 5. Changes of total cortisol in blood of adult file fish Thamnaco-
nus modestus exposed to different water temperature for 4 days.
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Fig. 6. Histological alterations of liver in adult file fish Thamnaconus modestus exposed to different water temperature for 4 days. A: 10°C, B: 8°C,
C: 6°C. A-C: vacuolization of hepatocyte (*), B: decrease of zymogen granules (Zg) in exocrine cell in pancreas (P), C: atrophy of exocrine cell in
pancreas (arrowhead) and decrease of hemocytes (circle). H-E stain. He: hepatic cord, He: hemocyte, Hv: hepatic vein.

EHf A FATH(p>0.05).
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