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ABSTRACT

Changes of growth and histopathological feature in the mantle structure of the equilateral venus, Gomphina
veneriformis exposed to tribultyltin chloride (TBTCI) for 36 weeks were observed. Concentrations of TBTCI were 0,
0.4, 0.6, and 0.8 wg/L. A regression analysis by power function of SPSS was shown that the growth of
experimental groups was significantly decreased after 12 weeks of exposure. For histological analysis, mantle
tissues were characterized using H-E stain, AB-PAS (pH 2.5) reaction and Masson's trichrome stain, and
epidermal layer thickness and mucous cell distribution were analysed using the image analyser. The mantle had
4-folds (inner-inner, inner-outer, middle, and outer) and its epidermal layer consisted of simple epithlia. A
periostracum was observed in the periostracal groove between middle and outer fold. Inner epidermal layer
consisted of simple ciliated columnar epithelia, but the outer epidermal layer consisted of simple non-ciliated
columnar epithelia. Alcian blue positive mucous cells showed blue color (7462c, 653c) in the inner fold, violet color
(2583c) in the middle fold, and blue color (647c, 7455c) in inner epidermal layer (humbers in the parenthesis are
codes of Pantone process coated color). Hemolymph sinus in the mantle was extended, and mucous cells in inner
plica of the middle fold were stained as blue (7455c) and violet (2587c), after 12 weeks of TBTCI exposure. Cilia
and striated border were disappeared, and number of mucous cells in the inner epidermal layer was reduced.
Serious histopathological changes in middle and outer fold near the periostracum were observed after 36 weeks.
Moreover, epidermal layer thickness and mucous cell distribution were showed decreasing tendency as exposure
time to TBTCl was increased. Results of this study suggested that TBTCI induced growth disorder with
histopathological changes.
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Y: shell length growth
exp: exposure time (week)
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Table 1. Shell length growth model of Gomphina

veneriformis.
TBTCI
concentration Equation r
(png/l)
Control Y = 0.0043 = exp®>™®  0.899
0.4 Y = 0.0694 = exp™™®"  0.225
0.6 Y = 0.0087 #exp"®™®*"  0.497
0.8 Y = 0.0059 = exp™*?®  0.471

*Y = shell length growth
exp = exposure time (week)
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Fig. 1. Shell length increment of the equilateral venus, Gomphina veneriformis exposed
to a different concentration of tributyltin chloride.
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Fig. 2. Light microscopical feature of the mantle of Gomphina veneriformis. A: Mantle fold was
divided into four folds; inner-inner fold (If-1), inner-outer fold (If-O), middle fold (Mf), and outer
fold (Of). H-E stain. B: Inner-inner fold, note squamous, cuboidal and low columnar epithelia in
epidermal layer (El). Masson's trichrome stain. C: Periostracal groove (Pg), showing the
periostracum (Pe) between the inner plica (Ip) of the middle fold and outer fold. Masson's
trichrome stain. D: Outer fold, showing the periostracal groove (asterisk) and columnar
epithelia in the outer epidermal layer (Oel). Masson's trichrome stain. E: Sagittal section of
mantle, showing the connective tissue layer (Ctl) with numerous fiber bundle (Fb) between the
inner epidermal layer (lel) and outer epidermal layer (Oel). H-E stain. F: Connective tissue
layer, showing numerous collagen fiber bundles (Cfb) and muscle fiber bundle (Mfb).
Masson's trichrome stain. Hs, hemolymph sinus; Mc, mucous cell; Op, outer plica.
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Fig. 3. Histochemical characteristics of the mantle of Gomphina veneriformis. A: Inner epidermal
layer, showing the cilia (C) and striated border (Sb) on free surface of the epithelium. H-E
stain. B: Outer epidermal layer, showing the simple long columnar epithelia (E). H-E stain. C:
Inner-inner fold, showing the numerous alcian blue positive mucous cell (Mc) in epidermal
layer and connective tissue layer (Ctl). AB-PAS (pH 2.5) reaction. D: Middle fold (Mf),
showing the alcian blue positive (AMc) and alcian blue negative mucous cell (MMc). AB-PAS
(pH 2.5) reaction. E: Inner epidermal layer, showing the cilia (C) on the free surface and
alcian blue positive mucous cell. AB-PAS (pH 2.5) reaction. F: Outer epidermal layer, note a
few mucous cell and cilia. AB-PAS (pH 2.5) reaction. Of, outer fold.
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Fig. 4. Histopathological changes of the mantle of Gomphina veneriformis exposed to tributyltin
chloride (TBTCI). A: Extended hemolymph sinus (Hs) and increased hemocyte (Hc) in the
connective tissue layer were observed after 12 weeks exposure to 0.6 pg/L of TBTCI. H-E
stain. B: Decreased mucous cell (Mc) in the middle fold was seen after 20 weeks exposed to
0.4 pg/L of TBTCI. AB-PAS (pH 2.5). C: Destruction of epithelium (E) in the outer fold (Of)
was seen after 20 weeks exposed to 0.6 pg/L of TBTCI. Masson's trichrome stain. D:
Increased alcian blue negative (MMc) and positive (AMc) mucous cells in inner plica of the
middle fold (Mf) were seen after 20 weeks exposed to 0.8 pg/L of TBTCI. AB-PAS (pH 2.5)
reaction. E: Partial disappearance of cilia (C) and decreased mucous cell in the inner
epidermal layer (El) were seen after 28 weeks exposed to 0.4 ug/L of TBTCI. AB-PAS (pH
2.5) reaction. F: Deformation of epithelium (asterisk) and decreased mucous cell in the
middle fold were seen after 28 weeks exposed to 0.8 pg/L of TBTCI. AB-PAS (pH 2.5)
reaction. If-O, inner fold-outer; Pe, periostracum.
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Fig. 5. Histopathological changes of the mantle of Gomphina veneriformis exposed to TBTCI. A:
Appearance of the eosinophilic cell (Epc) in the outer fold (Of) were observed after 36 weeks
exposed to 0.4 ug/L of TBTCI. H-E stain. B: Appearance mixed mucous cell (Mc) and cut
fiber bundle (Fb) in the outer fold were seen after 36 weeks exposed to 0.4 ug/L of TBTCI.
AB-PAS (pH 2.5) reaction. C: Destruction of the muscle fiber bundle (Mfb) in outer fold was
seen after 36 weeks exposed to 0.4 ug/L of TBTCI. Masson's trichrome stain. D: Destructed
epithelium (E) and deserted outer epidermal layer (El) were seen after 36 weeks exposed to
0.8 pg/L of TBTCI. AB-PAS (pH 2.5) reaction. Ctl, connective tissue layer; Hs, hemolymph
sinus; Pe, periostracum.
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Fig. 6. Thickness of inner epidermal layer in the mantle of Gomphina veneriformis exposed to a
different concentrations of tributyltin chloride. Vertical bar: SD. *: significantly different from
control (p < 0.05).
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Fig. 7. Thickness of outer epidermal layer in the mantle of Gomphina veneriformis exposed to a
different concentrations of tributyltin chloride. Vertical bar: SD. * : significantly different from
control (p < 0.05).
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Fig. 8. Mucous cell distribution in the mantle of Gomphina veneriformis exposed to a different
concentrations of tributyltin chloride. Vertical bar: SD. *: significantly different from control (p <

0.05).
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