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Tributyltin chloride (TBTCI) toxicity on the survival rate and
burrowing activity of the equilateral venus,
Gomphina veneriformis (Bivalvia: Veneridae)

Jung Jun Park ', Young Guk Jin and Jung Sick Lee

Department of Aqualife Medicine, College of Fisheries and Ocean Science, Chonnam National University,
Yeosu 550-749, Korea

This study was conducted to find out biological responses of bivalves exposed to organotin compound.
The results of the study confirmed that tribultyltin chloride (TBTCI) induce reduction of survival rate and
burrowing activity, and histopathological feature in the foot structure of the equilateral venus, Gomphina
veneriformis. The experimental period was 36 weeks. The experimental groups consisted of a control and 3
TBTCI exposure groups (0.4, 0.6, 0.8 um TBTCI L*). The survival rate and burrowing activity were record-
ed daily. For histological analysis, foot tissues were fixed in Bouin s fluid and then stained H-E stain, AB-
PAS (pH 2.5) reaction and Masson's trichrome stain after having serially sectioned the tissue by paraffin
method at thickness of 4~6 um. The survival rate was not significantly different between the control and
exposure groups for 20 weeks, but in 0.8 ym TBTCI L, it was on the decreased ever since the exposure. The
burrowing activity was not significantly different in the exposure group compared to the control up to 12
weeks, but in 0.6 and 0.8 yum TBTCI L, it measured the lowest level after 20 weeks. The foot is composed
of the epidermal layer, connective tissue, and muscular layer. The epidermal layer is composed of simple
columnar, cuboidal epithelia and mucous cells. The cilia were well developed on the apical surface of
epithelium. Circular, longitudina and transverse muscle bundle were well developed in the muscular layer.
The magjority mucous cells showed blue color (542c) when it subjected to AB-PAS (pH 2.5) reaction. No
histopathological aterationsin the foot were observed up to 12 weeks. After 20 weeks of exposureto 0.8 um
TBTCI L, the foot samples of exposed G. veneriformis showed disappearance of cilia and striated border
partially and extension of hemolymph sinus. The mucous cell increased in the marginal of foot. At 28-week
of exposureto 0.4 ym TBTCI L, it observed weekly acid (564c), neutral (264c) and mixed mucous cell. At
36-week of exposureto 0.6 ym TBTCI L, it showed fragmentation of the muscle and collagen fiber bundle,
and a so diappearance of ciliaon epitheliaand edema of epitheliumin 0.8 ym TBTCI L™

Key words: Gomphina veneriformis, Survival rate, Burrowing activity, Foot, TBTCI
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Fig. 1. Survivd rate of the equilatera venus, Gomphina
veneriformisexposedto TBTCI.
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Fig. 2. Burrowing activity of the equilatera venus, Gom:
phina veneriformisexposed to TBTCI.
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Fg. 3. Light mlcrosoopcd feetureof the foot of Gorrphlna veneriformis. A: Longitudind section, showing the muscular
layer that divided circular musclelayer (Cml) and longitudind musclelayer (Lml), and connectivetissue layer (Ctl) was cov-
ered with epiderma layer (El). Masson' s trichrome dtain. B: Anterior tip, showing the extensive connective tissue layer.
Masson' s trichrome stain. C: Epidermal layer, showing to congtitute single ciliated epithelium (E) and mucous cdl (Mc).
Masson' s trichrome stain. D: Longitudina section, note fine reticular circular muscle layer and longitudind muscle layer
binding muscle fiber bundle (Mfb). Masson’ strichrome stain. E: Epidermal layer, showing the mucous cell (Mc). AB-PAS
(pH 2.5) reaction. F; Anterior tip. showing the numerous mucous cell on connective tissue layer. AB-PAS (pH 2.5) reaction.
Hc, hemocyte; Hs, hemolymph sinus, S, striated border; Tmb, transverse musclesbundle.

w"TE'_S’Jr X*"“%*‘f’l FoE A wdo] & Aty JdE 9] HAAEZES AB-PAS(pH

ZASE 2ATEH 250 W3S w acian blued] FE4)

fr 2 ZARE Al (342022 wkgakien (Fig. 3E), T SR

AReH, FEFer FFE FAMEEe] & A AFPRAT FAlGe HAHEE dcian
Al &kar 9\}‘2}@. —T_“’%% 7129 fThEs blueol] oFshA| (5517¢) H&?‘G}ME} (Flg- 3F).

| TBTClo x=% B2 = 12F4] 714 &

= ?-Zr*}a_i -_r“éEM ARe™, IHF] olFvhet A EHQI Wb YERA] ZUA

Abolo| = TS FEZTHY (ransversemuscle  ¥E =2 205A] 9] 0.6 ug TBTCI L19] =L 1o

bundle)o] &A1312 A1t (Fig. 3D). Ae AuEa gtz EAste A

o] SR o) FPEAbE 1] AuSell & 27 AEIlAL (Fig 4A), 7P =2 R



Fg. 4. Histologica changes of foot of the equilatera venus, Gonphina veneriformis exposed to TBTCI. A: 0.6 ug TBTCI L*
a 20 week, note decreased mucous cell (Mc) in epidermd layer (EI). AB-PAS (pH 2.5) reaction. B: 0.8 ug TBTCI L at 20
week, showing the partidly disgppearance cilia (C) in the epidermd layer and hypertrophy of epithdium (E). Masson' stri-
chorome gain. C: 04 wg TBTCI L* a 28 week, showing the appearance dcian blue negaive (Mmc), weskly postive
mucous cdll (Amc) and mixed mucous cdll (arrowheed). AB-PAS (pH 2.5) reection. D: 0.6 ug TBTCI L* at 28 week, show-
ing theincreased mucous cdll. AB-PAS (pH 2.5) reaction. E: 0.8 g TBTCI L* a 28 week, note the changed epitheium and
showing the thinned striated border (Sb). Masson' strichrome stain. F: 0.8 ug TBTCI L a 28 week, showing the cutting of
collagen fiber bundle (Cfb) and musclefiber bundle (Mfb). Masson' strichromegtain.

0.8 ug TBTCI Lol A A}9]Z2] zpfell Zxj 8}
= AR RRZo R gty sy, A}t
v = ATk (Fig. 4B). ©] % =& 285A|= 04
ug TBTCI L19] Fteo] AwZoa AB-PAS
(pH 25) HFS A] dcianbluesl] &40 7 w23}
o #3534 (26400 YERll= HAMz7F B
HAL, o2 A ZES AEF Yol A3
A AAEH] FA e PE L
o, 2Hd AAAEZEL dcian blued]] oFstA wE
2 (5640)3} T} (Fig. 4C). 0.6 ug TBTCI L9 3=

SoAE dE Sl HAMEe] 7 STt
3l9le.m (Fig. 4D), 0.8 ug TBTCI L19] =&k 19
Me GFPolM A oE wstelly, A=
o] FEH R AAFEoH (Fg 4E), AR
g, dyxse] g APRA Tl SAls=
AR AR R EEE AT
(Fig. 4F). == w952l 3650l 04 ug
TBTCI L19] Lol AzHdo] Al
ol AN eH (Fig 5A), A7t
Z7Fstaith 0.6 ug TBTCI LS| s =FolA= 2
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Fg. 5. Histologica changes of foot of the equilatera venus, Gonphina veneriformisexposed to TBTCI. A: 0.4 wg TBTCI L*
a 36 week, showing the extenson of hemolymph sinus (Hs). Masson trichrome stain. B: 0.8 ug TBTCI L* a 36 week,
showing disappearance of ciliaon epidermd layer in the anterior tip. AB-PAS (pH 2.5) reection. C: 0.8 ug TBTCI L' & 36
week, showing decrease of mucous cdll (Mc) in the anterior tip. AB-PAS (pH 2.5) reection. D: 0.8 ug TBTCI L* at 36 week,
showing edemacf epitheium (E). AB-PAS (pH 2.5) reaction. El, epidermd layer, N, nucleus, Sb, dtriated border.

s

ZAZe] wAMfThEE 2Rt 24
] #AFTE 0.8 g TBTCI L] o XE
uho) 7gale] BEo) EAshs AR B g
H%lem (Figs 5B), HAME L3 Fr2ix]
| 7+23k3it} (Fig. 5C). AR Axgdo] A2l
}o|ZoE REHOo R AuA|Ee] RE
ZEom, o5 H2 AFH | AL
ol A8ttt (Fig. 5D).
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7o 2 AAG PFA ¥
(Hebel et al., 1997), ol= 298 Hrtst=d A
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Zgf 3t} (Kimand Lee, 1988).
&<t TBT< TPTOl Lgﬂ 2=
25,50, 10.0, 200 4¢ TBT L 1,] oA zhzh
17 18%_‘ 10 8ol = /\}%‘3}‘311, 7V
EQl 80 pg LMol M 5 17 o
o BR= 7Hz4] 7} APgskaTh (Kim et al., 2004).
AFEA], M. edulise] 79 == 1094 8 wg
TBTO L1o] FkoA AdsfAe] 50%7F Abg
31913 (Sdazar and Salazar, 1989), THd %9
7% 669 F<t 0.73,0.97 ug TBT L*9] Fo
EEERe o AA/NAE 50%7F Abgatith
(Vakirset al., 1985; 1987). 0.242} 2.6 ug TBTOL-
o] Fko] 459 F<t 559 olvidF (Cras
sostrea gigas, M. edulis, Ostrea edulis, Venerupis
decussata, V. semidecussata)E =39S U,
Odtrea eduliss= 2.6 ug TBTO L19] FxoA 4
3 g ol 70%, V. decussatar= 50%, V. semide-
cussata= 10%7F AFE3FIAIEE M. edulise= =
Tl 2= JiAE (n=10)0] APk,
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C.gigase= =& 65 Wl 90%7} Abgatich

(Thain, 1986). Nonylphenolol] 50 ¢t +Z%
zebramussd, Dreissena polymarphae] 7% ==
ZEAEOIA 01ng NPLS| ol 42
£-& 100% ). 4419 5.0 mg NP L] o]
e =2 2595, 100 mg NPL] Fmo A&

w3 1597 RE AR} Abgelal 502
oFe] LCw2 0.68 mg NP L]t} (Quinnetal.,
2004).

7tEge =Ed &5 AEES izt
H| W5} 044 mg Cd Lol A= ¥ Zfo]7} et
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A eHA 7Hasttt (Pak and Les, 2003). 814
Tk olddel] kEH thEe] Aol v E 7P
=8 =9 1.76 mg Zn L9} 1.07 mg Zn L19]
Aolle A3 FEAIRI 245714 oF 80%9]
MAEol AEste] -9t HIszstAARE 7}
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2006).
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=59l 0.2mg LA AFMNAESS 27} 33%2}
0%7F 414 Qto =2 Zhdste] th=7-9F Fo &<l
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