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Effect of PCBs on the Skin and Gill Development in the Larval

Stage of Olive Flounder, Paralichthys olivaceus
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Effect of PCBs on the skin and gill

development

of olive flounder, Paralichthys olivaceus were

investigated by histological methodology and morphometric data. The olive flounder were exposed to limit
concentration of effulent of PCBs (3.0 pg/L) for 60 days. Skin development can be classified into four stages:
SSEL (simple squamous epithelial layer), MCA (mucous cell appearance) & CCA (club cell appearance), DLA
(dermal layer appearance), and SEL (startification of epidermal layer) stages. Gill development had five stages:
GFA (gill filament appearance), IGFE (identification of early gill filament epithelial cell), MCA (mucous cell
appearance), PCA (pillar cell appearance), and FGL (formation of gill lamella) stages. The periods of structural
completion of skin and gill were 22-30 days and 23-30 days after hatching in the exposure group, respectively.
The process of development of skin and gill of the exposure group was very similar to that of the control
group. Therefore, PCBs (3 pg/L) have no influence on the development of skin and gill in the larval stage of

olive flounder.
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(Fig. 1. A).

FEF 11YelM 1799 iz HA (49-6.4mm)9} =
=7 A4 (5.1-6.5 mm)l| 4] PAS Whgof g uh-g-3 e}
Wi JAAE (mucous cell) 9} A B8 VEh) = 24
A AR (cub celh7} EHEE FANE £FH (MCA,
mucous cell appearance)d ZHAFAE 3 (CCA, club
cell appearance) W77} #&H A} (Fig. 1. B).

FEF 189l M 259 tiET A (7.2-90mm) 9 #
g5 1690l 22d9 =& NA (6.5-8.9 mm)ofA] 7] A
2 ofgfel FHFo]l YRt XM E 23 (DLA, dermal
layer appearance} A7} DR EJ Y (Fig. 1. Q).

F3h5- 2490l 3099 R 744 (8.8-10.1 mm)$}
o5 2294 3048 =EF AA (8.9-10.9 mm) o)A

Fig. 1. Development of the skin in the larval stage of paralichthys olivaceus by control and exposure (3 zg/L. of PCBs)
group. A, Section of PAS stain showing simple squamous epithelial layer (control and exposure: 5-9 days after
hatching); B, Section of PAS stain showing mucous cell and club cell appearance (control and exposure: 11-17 days
after hatching); C, Section of H-E stain showing dermal layer appearance (control: 18-25 days after hatching; exposure:
16-22 days after hatching); D, Section of H-E stain showing strarified epidermal layer (control: 24-30 days after
hatching; exposure: 22-30 days after hatching); Note the degenerated epidermal layer. Abbreviations: Bm, basal
membrane; Cc, club cell; Ec, epithelial cell; Mc, mucous cell.
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Fig. 2. Comparision of skin development between the control and the exposure (3 pg/L. of PCBs) groups in the larval
stage of Paralichthys olivaceus. CCA, club cell apperance, DLA, dermal layer appearance; MCA, mucous cell
appearance; SEL, stratification of epidermal layer; SSEL, simple squamous epithelial layer.
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Fig. 3. Development of the gill in the larval stage of Paralichthys olivaceus by control and exposure (3 pg/L of PCBs)
group. Section of H-E stain showing gill filament appearance (control and exposure: 1-3 days after hatching); B,
Section of H-E stain showing identification of epithelial cell of early gill filament (control and exposure: 4-5 days after
hatching); C, Section of PAS stain showing elongated gill filament (control and exposure: 4-5 days after hatching); D,
Section of H-E stain showing mucous cell appearance (control: 17-22 days after hatching; exposure: 15-20 days after
hatching); E, Section of H-E stain showing pillar cell appearance and formation of gill lamella (control: 19-24 days
after hatching; exposure: 17-22 days after hatching); F, Section of PAS stain showing the formation of adult gill type
(control: 25-30 days after hatching; exposure: 23-30 days after hatching). Abbreviations: Ec, epithelial cell; Gf, gill
filament; Gl, gill lamella; Mc, mucous cell; Pc, pillar cell.
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Fig. 4. Comparision of gill development between the control and the exposure (3 pg/LL of PCBs) groups in the larval
stage of Paralichthys olivaceus. ECGFA, epithelial cell of gill filament appearance; FGL, formation of gill lamella;
IGFEC, identification of early gill filament epithelial cell; MCA, mucus cell appearance; PCA, pillar cell appearance.
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