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Abstract

This study was undertaken to explore the applicability of glutathione S-transferase (GST) activity as a predict-
able indicator to monitor chemical pollution in shells and fishes utilized for food. There were some variations
in the basal level of GST activity depending on species tested. Ark shells, Anadara satowi, showed the
highest normal enzyme activity, followed by catfish and marine mussels, Mytilus coruscus. White clams,
Meretrix lusoria, lstaeli carp and catfish had lower activity. When A. satowi was exposed to 3-methyl-
cholanthrene (3-MC), a prototypic polycyclic aromatic hydrocarbon for 1 week, GST activity decreased by
about 30%. This reduction in GST activity induced by 3-MC did not recover until two weeks after the ces-
sation of exposure. GST activity increased in response to 3-MC in most of the other species studied. The
GST clevation in M. coruscus attained its maximum of about 200% at the termination of 3-MC exposure
maintaining this level up to 2 weeks, and declined gradually thereafter. 3-MC also induced GST activity in Is-
racli carp in a similar fashion to M. coruscus. Phenobarbital induced GST activity both in M. coruscus and Is-
raeli carp. Other chemicals, such as clofibrate, butylated hydroxyanisole, hexachlorobenzene, and oxolinic
acid did not change the enzyme activity significantly in most species. Phenol depressed GST activity only in
Israeli carp. These results suggest that the basal level of GST activity is somewhat variable and that the direc-
tion of change in response to chemicals seems to be related to its normal activity. The change in enzyme ac-
tivity can be a preditable indicator of some environmental chemicals such as PAHs and phenol.
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Table 1. Change in glutathione-S-transferase activity (umole/min/mg protein) by various chemical contaminants in

fresh fishery foods

Ark shell Mussel White clam Israeli carp Catfish Rock fish
Chemicals (Anadara (Mytilus (Meretrix (Cyprinus (Parasilurus (Sebastes
satowr) coruscus) lusoria) carpio) asotus) schlegelr)
Control 6.25+0.23 1.05+0.05 0.45+0.03 0.52+0.03 1.08+0.62 0.53+0.03
CF 10 mg/L 7.04+0.32 1.244-0.28 0.48+0.04 0.72+0.06 1.38+0.34 0.441+0.02
3MC 1 mg/L 3.33+0.41* 1.88+0.32* 0.54+0.02 1.21+0.34* 2.041+0.44* 0.71+£0.03*
HCB 1 mg/L 5.43+0.72 1.23+0.06 nt nt nt 0.52+0.07
PB 20 mg/L 4.23+0.72 1.64+0.09* nt 1.03+0.02* nt nt
BHA 1 mg/L 631+1.20 nt nt 0.43+0.05 nt nt
phenol 10 mg/L 5.28+0.81 nt nt 0.21+0.05* nt nt
OA 10 mg/L 6.42+0.44 nt nt 0.5940.11 nt nt

Animals were exposed to each chemical for 1 week and GST activity was measured on the next day.

The number of animals was 8~12 in each group.
*Significantly different from control.

n.t.: not tested.

CF: clofibrate.

3-MC: 3-methylcholanthrene.

HCB: hexachlorobenzene.

BHA: butylated hydroxyvanisole.

PB: Na phenobarbital.

OA: oxolinic acid.
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Fig. 1. GST activity changes in a marine mussel, My-

tilus coruscus, following 3-MC treatment. The marine

mussels were exposed to 1 mg/L of 3-MC for the first 1

week and GST activity was measured at 0, 1, 2 and 3

week. *Significantly different from Week 0.
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Fig. 2. GST activity changes in ark shells, Aradara sa-
towi, following 3-MC treatment.Ark shells were exposed
to 1 mg/L of 3-MC for the first 1 week and GST activity
was measured at (), 1, 2 and 3 week. *Significantly different
from week 0.
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Fig. 3. GST activity changes in Israeli carp following
3-MC treatment. The fish were exposed to 1 mg/L of 3-
MC for the first 1 week and GST activity was measured
at 0, 1, 2 and 3 week. *Significantly different from week 0.
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