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Fig. 1. Photograph of MDH isozyme patterns after 12
hours temperature stress. A, control; B, 0°C; C, 10
°C; D, 25°C; E, 35°C; —, cathode; +, anode.
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Table 1. The number of MDH isozyme bands by tem-
perature stress

Exposure time

(hour) 12 24 48
Temperature (°C)
Control 2 2 2
0 1 2 2
10 1 2 2
25 1 2 2
35 1 2 2
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Fig. 2. Photograph of MDH isozyme patterns after 24
hours temperature stress. A, control; B, 0°C; C, 10
°C; D, 25°C; E, 35°C; —, cathode; +, anode.
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Fig. 3. Photograph of MDH isozyme patterns after 48
hours temperature stress. A, control; B, 0°C; C, 10
°C; D, 25°C; E, 35°C; —, cathode; +, anode.
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Fig. 4. Photograph of MDH isozyme patterns after 12
hours pH stress. A, control; B, pH 5.5; C, pH 6.5;
D, pH 8.5; E, pH 9.5; —, cathode; 4, anode.
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Fig. 6. Photograph of MDH isozyme patterns after 48
hours pH stress. A, control; B, pH 5.5; C, pH 6.5;
D, pH 8.5; E, pH 9.5 —, cathode, +, anode.

Fig. 5. Photograph of MDH isozyme patterns after 24
hours pH stress. A, control; B, pH 5.5; C, pH 6.5;
D, pH 8.5; E, pH 9.5; —, cathode; +, anode.
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Fig. 7. Photograph of MDH isozyme patterns after 12
hours salinity stress. A, control; B, 5 ppt; C, 10 ppt;

D, 30 ppt; E, 40 ppt; —, cathode; +, anode.
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Table 2, The number of MDH isozyme bands by pH stress

Exposure time

(hour) 12 24 48
pH
Control 2 2 2
5.5 1 2 2
6.5 1 2 2
85 1 2 2
9.5 1 2 2

Table 3. The number of MDH isozyme bands by salinity
stress

Exposure time
(hour)

Concentration 12 24 48
(ppt)
Control 2 2 2
5 2 2 2
10 3 2 2
30 2 2 2
40 3 2 2
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Fig. 8. Photograph of MDH isozyme patterns after 24
hours salinity stress. A, control; B, 5 ppt; C, 10 ppt;
D, 30 ppt; E, 40 ppt; —,

cathode; +, anode.

Fig. 9. Photograph of MDH isozyme patterns after 48
hours salinity stress. A, control; B, 5 ppt; C, 10 ppt;
D, 30ppt; E, 40 ppt; —, cathode; +, anode.
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Changes of the Malate Dehydrogenase Isozymes in Oyster
(Crassostrea gigas) Exposed to Different Temperature, pH and Salinity

Chi Shik Kim and Jong Hwan Kim

(Department of Biology, Kunsan National University, Chonbuk Kunsan, 573~360, Korea)

Abstract - Changes of malate dehydrogenase isozyme in oyster exposed to different
temperature, pH and salinity were investigated by polyacrylamide gel electrophoresis. MDH
isozyme in control group was separated into two bands on the positive side. In case of
temperature and pH stress, MDH isozyme was separated into only one band after 12 hours
exposure but two bands after 24, 48 hours exposure on the positive side. In case of salinity
stress, after 12 hours exposure, MDH isozyme bands were separated into two bands in 5 ppt,
30 ppt and three bands in 10 ppt, 40 ppt concentration on the positive side. After 24 hours and
48 hours exposure case in salinity stress, MDH isozyme bands was separated into two bands
on the positive side in all concentration. Activities of isozyme bands show their characteristics
according to the condition of experiment. In conclusion, changes of MDH isozyme was a
biochemical defense mechanism in oyster and result from effect of environmental stress to
oyster. [MDH isozyme, salinity, pH, temperature, PAGE, oyster].



