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In vitro and In vivo Responses of Hepatic Xenobiotic
Metabolizing Enzymes in Flounder (Paralichthys olivaceus)
Exposed to Formalin

Ji-Seon Lee, Jin-Hwan Ha', Kyoung-Seon Lee? and Joong-Kyun Jeon*
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EMBRC, Gangneung, Korea
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Abstract - The response of hepatic mixed function oxygenase (MFO) system was investigated in
olive flounder exposed to formalin. Hepatic microsome of olive flounder incubated in vitro with
formalin demonstrated the induction of cytochrome P450 (CYP), ethoxyresorufin deethylase
(EROD), cytochrome P450 reductase (P450R) and cytochrome b5 reductase (bSR) activity. In
addition, olive flounder was exposed to 100, 300 and 500 ppm of formalin for 1 h and then
transferred to a flow-through type of 1000 L aquarium. Hepatic MFO enzyme activity was
determined for 72 h.

As the result, hepatic CYP, P450R and EROD activities increased following exposure of formalin,
but bSR and GST showed no significant change. These results imply that CYP and P450R can be
considered as main hepatic enzymes involving in detoxification of formalin.
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Fig. 1. Time-course in vitro response of hepatic CYP, EROD, P450R and b5R level in flounder (Paralichthys olivaceus) with exposure to 5
ppm formalin. A same superscript is not significantly different (P>0.05). Each value is mean+S.D.
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Fig. 2. Time-course in vivo response of hepatic CYP level in
flounder (P. olivaceus) with exposure to formalin. A same
superscript in same exposure group is not significantly

different (P> 0.05). Each value is mean+S.D.
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Fig. 3. Time-course in vivo response of hepatic EROD activity in
flounder (P. olivaceus) with exposure to formalin. A same
superscript in same exposure group is not significantly
different (P> 0.05). Each value is mean+S.D.
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Fig. 4. Time-course in vivo response of hepatic P450R activity in
flounder (P. olivaceus) with exposure to formalin. A same
superscript in same exposure group is not significantly
different (P> 0.05). Each value is mean®S.D.
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Fig. 5. Time-course in vivo response of hepatic b5SR activity in
flounder (P. olivaceus) with exposure to formalin. A same
superscript in same exposure group is not significantly

different (P> 0.05). Each value is mean+S.D.
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Fig. 6. Time-course in vivo response of hepatic GST activity in
flounder (P. olivaceus) with exposure to formalin. A same
superscript in same exposure group is not significantly

different (P> 0.05). Each value is mean £ S.D.
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