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Study on Biochemical Pollutant Markers for Diagnosis

of Marine Pollution

V. Changes in Oxygen Radicals and Their Scavenger Enzymes of the
Flounder (Pleuronichthys cornutus) in the Yellow Sea
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Pukyong National University, Pusan 608-737, Korea
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This study was designed to investigate the biochemical pollutant marker for diagnosis of marine pollutions
by changes in oxygen radicals and their scavenger enzymes of the flounder (Pleuronichthys cornutus) in the
Yellow Sea of Korea. Protein contents in brain and muscle of wild flounders in the Yellow Sea were remarkably
lower (15~45% and 35~45%, respectively) than those of wild flounder in Pohang (control) of the East Sea.
Lipid peroxide (LPO) levels in serum of wild flounders in the Yellow Sea were significanltly higher (30~70%)
than those of wild flounder in Pohang. Hydroxyl radical formations in serum of wild flounders in the Yellow
Sea were significantly higher (15~90%) than those of wild flounders in Pohang. Superoxide dismutase (SOD)
activities in serum of wild flounders in the Yellow Sea were significantly lower (20~40%) than those of wild
flounders in Pohang, and glutathione peroxidase (GSHPx) activities in brain of wild flounders in the Yellow Sea
were also significantly lower (10~60%) than those of wild flounders in Pohang. These results suggest that
significantly decreases of protein contents in brain and muscle, remarkable increases of malondialdehyde (LPD)
in serum, and decreases of SOD and GSHPx activities in serum and brain of wild flounders of the Yellow Sea
may be used as a biochemical pollutant markers for diagnosis of marine pollutions.

Key words : flounder (Pleuronichthys comutus), Yellow Sea, protein, oxygen radical, superoxide dismutase (SOD),
glutathione peroxidase (GSHPx), hydroxyl radical
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Fig. 1. Comparisons of protein contents in brain and

muscle of wild flounder (Pleuronichthys cor-
nutus) in May-July 1996.

*p<0.01; **p<0.001 compared with wild floun-
der in Pohang.
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Fig. 2. Comparisons of lipid peroxide (MDA) conte-
nts in serum of wild flounder ( Pleuronichthys
cornutus) in May-July 1996.

*p<0.01; **p<0.001 compared with wild floun-
der in Pohang.

Table 1. Comparisons of hydroxyl radical formations

in serum of wild flounder (Pleuronichthys

cornutus) in May-July 1996

Stations Hydroxyl radical formation 7

Area (nmol/mg protein)
East Sea
Pohang (W) 3.10 + 035 100.0%
West Sea
Poryoung (W) 591 +0.72° 190.7%
Asan (W) 314+ 025 101.3%
Kyougpo (W) 351+ 054 1132%
Sousan (W) 6.00 + 0.55° 193.6%

W: wild flounder. 'p<0.001 compared with wild flounder in
Pohang.
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Fig. 3. Comparisons of superoxide dismutase (SOD)
activity in serum of wild flounder ( Pleuroni-
chthys cornutus) in May-July 1996.
*p<0.05; **p<0.001 compared with wild floun-
der in Pohang.

Table 2. Comparisons of glutathione peroxidase
(GSHPx) activity in brain of wild flounder
(Pleuronichthys comutus) in May-July 1996

Stations Glutathione peroxidase %
(Area) (umol/min/mg protein) ’
East Sea
Pohang (W) 159.25 £ 30.23 100.0%
West Sea
Poryoung (W) 142.17 + 41.75 89.3%
Asan (W) 92.79  27.31 58.3%
Kyougpo (W) 9346 + 19.367 58.7%
Sousan (W) 130.25 + 30.24! 818%

W: wild flounder. 'p<0.01; ?p<0.001 compared with wild
flounder in Pohang.
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