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Ecophysiological Responses and Subsequent Recovery of the Olive Flounder,

Paralichthys olivaceus Exposed to Hypoxia and Iron

II. Survival, Metabolic and Histological Changes of the Olive Flounder Exposed to Iron
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The effects of iron on gill tissue and metabolic rate represented by oxygen consumption of olive flounder, Paralichthys olivaceus were
determined. The effects were further studied by means of survival rate of the fish exposed to a serial concentrations of iron.

The olive flounder exposed to iron concentrations over 0.93 mg/¢ showed curvature and terminal clubbing of gill lamellae at 2 weeks
post-exposure. In iron concentration 4.89 mg/Z, gill of the fish were seriously damaged just after 2 weeks, showing hyperplasia of
filament epithelia, deformation of lamella epithelia, chloride cell damage, and separation of lamella epithelial layer. Gills exposed to
9.78 mg/¢ iron concentration resulted in fusion and necrosis of the lamellae after 2 weeks. Significant decreases of metabolic rate
of the fish were observed after 4 weeks at iron concentration 0.93 mg/¢ and after 2 weeks at iron concentrations over 4.89 mg/¢.
Survival rate of the olive flounder decreased significantly after 4 weeks at the iron concentration over 4.89 mg/¢. These results lead
us to conclude that, as far as the iron effects are concerned, its concentrations should not exceed at least more than 0.93 mg/2 in
the fish farm and coastal waters for normal growth of the olive flounder.
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2 0.1 0.12 = 0.031 20.1 £ 044 321£1.01 79 0.10 70121
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Fig. 1. Histopathology of gill of the Paralichthys olivaceus exposed to iron at week two. A and B: Longitudinal sections of gill in
control group. C: Gill of exposed to 6.93 mg/¢ concentration showing the curvature and terminal clubbing (%) of gill lame-

Ha. D: Gill of exposed to 0.93 mg/? showing the hyg

4.89 mg/? showing the expanded terminal clubbing (5%

erplasia { | ) of gill filament epithelia. E and F: Gill of exposed to
and extensive hyperplasia (| ) of the filament epithelia and damaged

chioride cell. Cc, chloride cell; Ec, epithelial cell; Gf, gill filament; Gl, gill lamellae; Mc, mucous secrefory cell.
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Fig. 2. Histopathology of gill of the Paralichthys olivaceus exposed to iron at week two. A: Gill of exposed to 4.89 mg/¢ showing
the seperation (| ) of epithelial layer of the lamella. B: Gill of exposed to 4.89 mg/? showing the changed contour and hype-
rplasia (3¢) of gill lamellae. C: Gill of exposed to 9.78 mg/¢ showing the extensive hyperplasia and fusion () of the lamel-
lae. D: Gill of exposed to 9.78 mg/¢ showing the deformation and necrosis of the lamellae.
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Fig. 3. Oxygen consumption rate of Paralichthys olivaceus ex-
posed to various iron concentrations for 12 weeks.
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Fig. 4. Survival rate of Paralichthys olivaceus exposed to va-
rious iron concentrations for 12 weeks.
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Table 3. Oxygen consumption rates of Paralichthys olivaceus
for various iron concentrations after 3 months. Data
are presented as mean £ SD

Iron con. Respiration rate

(mg/8) weight (g) (0h~'mg™" dry weight)

Control 12 733 £ 4.08 (649~822) 62+0.15(57~77)
0.12 13 7421314 (63.1~798) 6.5012(55~73)
042 11 708 +243(615~776) 56%0.13(47~6.5)
0.93* 9 693 +1.52(602~748) 39007 (29~43)

489* 10 71.1%301(593~80.1) 35%0.10(26~44)
978+ 7 6781123 (589~723) 29%008(1.8~3.0)
*Asterisks indicate significant difference from the control (P<0.05)
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