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The effect on kidney, gill, and hepatopancreas of juvenile olive flounder, Paralichthys olivaceus were investigated
by histological method under limit concentration of effulent of PCBs for 60 days. The free surface of epithelial
cell layer in the renal tubules of kidney showed a strong positive reaction in alcian blue during all exposure
period. There were also observed swelling of hemocyte in glomerulus and macrophage. At 60 days after exposure,
epithelium of the renal tubules was fused and some of organism (20%) showed damage of glomerulus and
eosinophlic cell in epithelium of the renal tubules. The phenomena such as the activation and increase of the
chloride cell, and swelling of hemocyte in the capillary of gill were observed during all exposure period. At
60 days after exposure, swelling of the gill filament and mucous cell appeared in gill and some of organism
(30%) showed swelling of the gill lamellar. Swelling of hemocyte in the capillary of hepatopancreas was observed
and the free surface of epithelial layer of the bile duct showed positive reaction in alcian blue during all exposure
period. Degenerated zymogen in the pancreas and swelling of the hepatocyte were occurred at 60 days after

exposure,
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Fig. 1. Histological changes of the kidney of the juvenile olive flounder, Paralichthys olivaceus exposed to PCBs. A:
Control (Mallory triple stain). Note glomerulus, proximal convoluted tubule and distal convoluted tubule. B: 10 days
after exposure (Mallory triple stain). Note the swelling of hemocyte of glomerulus and macrophage. C: 10 days after
exposure (AB-PAS stain). Note the microvilli of proximal convoluted tubule with positive reaction by alcian blue. D:
40 days after exposure (H-E stain). Note the abnormal glomerulus and proximal convoluted tubule. E: 60 days after
exposure (AB-PAS stain). Note the fused renal tubule. F: Dead organism of 50 days after exposure (H-E stain). Note
the necrosis of renal tubule. Abbreviations: Dt, distal convoluted tubule; Ege, eosinophilic granular cell; Gl, glomerulus;
M, macrophage; Pt, proximal convoluted tubule; Rt, renal tubule.

He #dato] #EHAY (Fig. 3-G). d, A= W 3T o) alcan bluedl FAgRHE B =3 Ao
29 7149 ¥ 3 Z BEstg on, 3 You et al. (1978)9 4]
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Fig. 2. Histological changes of gill of juvenile olive flounder, Parafichthys olivaceus exposed to PCBs. A: Control (H-E

stain). Gill consists of gill arch, gill filament and gill lamellae, B: Control (H-E stain). Note the epithelial cell, pillar
cell, mucous cell, chloride cell, capillary lumen and hemocyte. C: 50 days after exposure (H-E stain). Note the
hyperplasia of gill filament epithelia, swelling of the capillary and the swelling of mucous cell. D-E (Mallory triple
stain): Dead organism of 50 days after exposure. Note the fused gill lamellar (arrowhead), the epithelial cell lifting
(arrowhead) and the necrosis of the gill lamellar (arrow). Abbreviations: Ch, chloride cell; Cl, capillary lumen; Ec,

epithelial cell; Ga, gill arch; Gf, gill filament; Gl, gill lamellae: Hc, hemocyte; Mc, mucous cell; Pc, pillar cell.

Poecilia reticuiata®) PR ZZ A ¥AFEQ H-& 714 =
W@ s4Hd AErt SHA LR VeI T Bkt
(Wester and Canton, 1987). B FF M E A= ABMEY
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2 Zrbe Aol Aztelol, A 743319 alcan blue
ok AL Ao 75 ez A3 AT HE
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ol viEbdthn 801 (Teh et al, 1997), H o] %7}
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g2 Aj3e) F9 52 WAL} (Kang et al, 1999). Grinwis
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(tri-n-butyltinyoxide) & A2 A1A S o G A A x
o] A el I AT ALY o) FF2 o] A7)
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Bustdnh. 2 a7 E Ja3 Agdslel 43 daa
xof B, AT g3 AAAA Fol BERHU. ol
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Fig. 3. Histological changes of the hepatopancreas of the juvenile olive flounder, Paralichthys olivaceus exposed to
PCBs. A: Control (Mallory triple stain). Note the hepatic cord, hepatic cell and pancreas with numerous zymogen
granules in the cytoplasm. B: 10 days after exposure (H-E stain). Note the swelling of the capillary. C: 10 days after
exposure (AB-PAS stain). Note the epithelial cell of bile duct with positive reaction by alcian blue. D: 30 days after
exposure (H-E stain). Note the degenerated zymogen. E: 60 days after exposure (H-E stain). Note the swelling
hepatocytes (asterisk). F: 60 days after exposure (H-E stain). Note the swelling large hepatocytes (asterisk); G: Dead
organism of 50 days after exposure (H-E stain). Note the degenerated hepatocytes and hepatic cord. Abbreviations: Bd,
Bile buct; Cp, capillary; Hec, hepatocyte; Hd, hepatic cord; He, hemocytes; Hv, hepatic vein; Mv, microvilli; P, pancreas;

Zg, zymogen granules.
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ZATH f2s AR, XA, 2 508 FAE] E
2} AL AFFolA HaF A wlSEt} (BEurell and
Haensly, 1982; Braunbeck et al., 1990).

Hinton et al. (1978)3} Braunbeck et al. (1990)-& detx] g
Al A LEEEA S Hart FAEH 7] W
A k& 8lE (xenobiotic componds)oll tgh o {9 2.
A E AL dh-g-Eo] 7R3} HojoF i RusiHen,
olF9 FE9} vAFERIL BAE )Y WIzE AREA
H7pdEa It} (Hinton et al., 1988; Braunbeck and Volkl, 1991).
PCBsdl =29 FAME9], Salmo gairdneri®) ZHA| E | A
FX3 A2 B 4 QT (Sivarajah et al., 1978), PCBs¢l]
229 Wl 2%, Lepomis auratus 7Y A A X E A3et
T A8 (Teh et al, 1997), Lee et al. (2001)-& &
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& 2 A% 54 A9 AAE Huddn B dF
ANME A F ) Tt A E, F& 43 F 9 alcian
blueol A AWHE 2 #F 49 Yo 742 E e
T A
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