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Histological Responses of the Flounder, Paralichthys olivaceus
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The histological responses of the flounder, Paralichthys olivaceus to copper were examined in the gill,
hepatopancreas and kidney. In control group, from 5 weeks mucous cells and chloride cells were increased
in the gill, and numerous hemocytes and some melano-macrophagocytes were observed in the hepatopan-
creas and kidney. The minimum concentration for histological responses was 0.05 mg/ £ /7d. In this group
gill and hepatopancreas showed chloride cell activation, hepatocyte activation, pancreatic zymogen reduc-
tion, and congestion, and melanomacrophagocytes were observed in the kidney. From the histological

observations, the critical concentrations for dysfunctionality were 0.18 mg/£/21d in the gill, 0.18 mg/}

/14d in the hepatopancreas and 0.08 mg/ £ /14d in the kidney, respectively.
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RgAel Ao HeAdl BEH T
(Cu), o} (Zn), H (Fe), U3F Mn) 5ol = t}&
g FHE ofE A% A J)5E XA &
© FHEEA JIEF (Cd), 52 (Hy), IF (Cn),
H (Pb) T2 o5 FAEANAM F23 29
Hoz 23k Qlrh (Viarengo, 1985). kx| A
2ke] Ao Aol o159 FErt FolRA H
A AEe] 72 o] g AsEAHR] 7)o Aol
E AT A8 7] QYA E7ol veht
AT FEe] 7, ofd, AL vE TE &
¥Corresponding Author

81
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Fig. 1. Histology of gill, hepatopancreas and kidney of the flounder, Paralichthys olivaceus in the control group. A:
Longitudinal section of gill showing the mucous cell (Mc) and chloride cell (Ch) of vacuolar form. B: Section of AB-
PAS (pH 2.5) showing the mucous cells of PAS positive. C: Section of H-E stain showing the serous membrane (Sm),
hepatic lobule (HI) and hepatic cell (Hc). D: Section showing the hepatic cell and pancreas (P) with numerous Zymogen
granules (Zg) in the cytoplasm. E: Anterior part of kidney. Notice the abundant interstitial tissue (It) and absence of
glomerulus and renal tubules. F: Mid part of kidney. Notice the glomerulus (Gl) and renal tubules (Rt). G: Section
showing the microvilli (Mv) on the free surface of renal tubules. Bv: blood vessel, Ec: epithelial cell, L: lumen.
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Fig. 2. Histological changes of gill of the flounder, Paralichthys olivaceus exposed to copper. A; 0.05 mg/ £ /7d. Notice
the activated chloride cells (Cc). B: 0.05 mg/{ /14d. Notice the activated mucous cells (Mc) of PAS positive. C: 0.08
mg/ £ /14d. Notice the hyperplasia of filament epithelial cells and increment of hemocytes (Hc). D: 0.05 mg/£/21d.
Notice the mucous cells of alcian blue positive. E: 0.18 mg/£/21d. F: 0.32 mg/ £ /21d. G: 0.32 mg/{ /28d. Notice the
lifting ( 1) of epithelial layer. H: 0.05 mg/ £ /42d. Notice the terminal clubbing and fusion (%) of gill lamellae. I: 0.18
mg/ £ /42d. The section showing the deformation of the lamellae.
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Fig. 3. Histological changes of hepatopancreas of the flounder, Paralichthys olivaceus exposed to copper. A: 0.05 mg/

£/7d. Notice the swelling of hepatic cells and the degeneration of zymogen granules. B: 0.08 mg/ £ /7d. AB-PAS sec-
tion showing the free surface of alcian blue positive in the bile duct (Bd). C: 0.08 mg/{/14d. Notice the melano-
macrophagocytes (Mp). D: 0.18 mg/ 2 /14d. Notice the cloudy swelling and pycnosis of hepatic cells. E: 0.32 mg/{

/14d. Notice the granulation of hepatic cells. F: 0.18 mg// /21d. Notice the regeneration of zymogen granules. G: 0.18
mg/{ /35d. Notice the regeneration of hepatic cells. H. 0.32 mg/ £ /42d.




Fig. 4. Histological changes of kidney of the flounder, Paralichthys olivaceus exposed to copper. A: 0.05 mg/£/7d.
Notice the melano-macrophagocytes (Mp) and increment of hemocytes (Hc). B: 0.05 mg/ £ /14d. Notice the numerous
eosinophilic cells (Ec). C: 0.08 mg/{ /14d. Notice the activated glomerulus (GI). D: 0.32 mg///14d. E: 0.18 mg/!
/21d. F: 0.08 mg/ £ /28d. H-E section showing the abundance of hemocytes in the interstitial tissue. G: 0.18 mg/ £ /35d.

H: 0.18 mg/ £ /42d.
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