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ABSTRACT

This study involves a relationship between butyltins concentrations and histopathological changes of the diges-
tive gland in the equilateral venus, Gomphina veneriformis exposed to TBTCI of 0.4, 0.6 and 0.8ug/L for 36
weeks. In the sediment, total butyltin (>_BT) concentration was detected ND ~7.54 (0.4 ug/L), ND~9.76 (0.6
ug/L), 1.22~13.13ug/L (0.8ug/L), respectively. Especialy, TBT level in 0.8ug/L group was the highest for
36 weeks. In the soft tissue, total butyltin (3-BT) concentration of the exposure group was 10.14~ 12.75 (cont-
rol), 479.29~1,286.56 (0.4 ug/L), 563.32~ 2,154.82 (0.6 ug/L) and 1,317.70~ 2,132.60ug/L (0.8pg/L), respec-
tively. Ratio of TBT to >_BT of the tissue of 0.8 ug/L kept the lowest level for 36 weeks. The 3BT concentra-
tions of sediment were correlated with >~ BT concentrations in the tissue. In the exposure groups, necrosis and
atrophy of columnar epithelial cell and collapse of epithelia layer in the digestive tubule. And there was a reduc-
tion in stain affinity of basophilic cell. Such histological degenerations was more severe in digestive tubule of
0.8ug/L group.
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Evanset al., 1995).
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metal-binding ligands, metal-containing granules 5
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Age] 2oz AR4-= tributyltin chloride
(TBTCI; [CH3(CH2)3]sSNCl, Sigma)+= acetone

(CHsCOCHs, Junsei) .2 10,000mg/L %91 stock
solutions W= v}g- dimethyl sulfoxide(DMSO;
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Table 1. Sediment composition of experiment aguarium
Sediment (Size) Gravel (=2mm) Sand (2 mm~ 63 um) Mud (63um=)
Composition (%) 1.13 98.87 0.00
20 20
——3 BT Control —o— Y BT 0.4ug/L
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Fig. 1. Butyltins concentration of sediment exposed to TBTCI for 36 weeks.
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ssie.
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1. MEe g 74

2. RIIFMsetE S
1) & &
22717 E dzFaME §7)F

A 2HHEo
ZAZH A @gtort, 04,06, 0.8ug/lle] =ZFolA
+ AR 1BTe| =7} 24zt ND~7.54, ND~

9.76, 1.22~1313uglL oz eyt RE x&27

A F7IFAMITEES =270 =EF vl
E&H oz A Yelhgdt 049 0.6uglle] =&
752 =% 20571X]9 MBT<} DBTe| v]s] TBT
o] srh A R, 08pgL wE TN
w3717 9k TBTE] w7k /b %70 vebdet
(Fig. 1).

)M =

TBTCl x=&717F 5%t W8 djx=+¢] 2 BT &
£+ 10.14~21.75ng/g= AZ=9on, 0.4, 0.6,
0.8ug/L =ZTSo|A Y BT Fxi 7}z 479.29
~1,286.56, 563.32~ 2,154.82, 1,317.70~ 2,132.60
ng/ge = Jepgh. 12y djzToME =E7|30
59k TBTO] =7} 7P =3i=d whd, 0.4ug/Le]
rEF+ 205714, 0.6 g/l e &7 285714
TBT?] s=7F 7FF ¥oem™, 0.8uglle] »&7+
+%717} 9} MBT>DBT>TBT 02 %%7}
=7 Jeldth £3] 0.8ug/lle] =EFol|A = 363
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Fig. 2. Butyltins concentration in the soft tissue of the equilateral venus, Gomphina veneriformis exposed to TBTCI for 36

weeks.

o] Y.BT9
et (Fig. 2).

TBTCl =% 4%4] 04, 0.6, 0.8ug/lL »Z7-5d
A 3_BTell o3t TBTS] v]&-2 7b7} 59.13, 52.31,
26.31%% el A9, o) A% 7haslech 3
08ugll =&+ =718k & 205 o|FRE A
sle] 2 28Fe: 2543%2 el 365
04,06, 08ug/lL =Z7E-A > BTel| 93 TBT
o] w]&-& zZbzb 2329, 12.28, 7.43%= Ehyict
(Fig. 3).

A YBT sx=9 A YXBTS Fxo| 4
A/AE BE 2E3T50] A F27} Fobds
= Aie] BT 57} =7 vehgA] Rk 0.8ug/

L =272 3944 38.81(R*=0.333) 24 =%
T FollA 7 A 1/}E‘rk&\:HFig- 4).
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Fig. 3. Concentration ratio between TBT and >_BT in the
soft tissue of the equilateral venus, Gomphina vene-
riformis exposed to TBTCI for 36 weeks.
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2 FAH sk ol & A l o] Iy ©
2 Az 7|- R 23t QJsieh(Fig. 5A). 0.4,
0.6, 0.8ug/L =&F-Eol|A &3pAe] Z=A|we]shH
W3 Zb7h 205, 125, 4Rl R AlsE o &
3] AspAA e WA A3EAEe] 715 2}
g ZAS 063} 0.8uglle] w=EForut
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AAsie} (Table 2). O4pglel 323 cfe] a4
At 2] < AFHAA 9 = A9
o 2500
7 0.4ug/L
= 2000t
= y=684.34+77.88x
2_
a 1500l R?=0.736
5
S 1000t . .
2 .
S 5008
Q
5
(@) 0 . . . . . . .
0 1 2 3 4 5 6 7 8
o 2500
E 0.6ug/L .
= 2000f
'_
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‘5 [ ]
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3 y=353.88+146.41x
e 2.
£ 50 R2=0.803
Q
5
o O 1 1 1 1 1
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7 0.8ug/L .
e I
&
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5 y=1583.99+38.81x
§ 1000 R2=0.333
3 .
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5
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Fig. 4. Correlation 3_BT concentration between in sediment
and in the soft tissue of the equilateral venus, Gom-
phina veneriformis exposed to TBTCI for 36 weeks.
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o2 gEFglorm, 3A7A NEEL Ao
At £3dA o] AT HieXE F
Aoz A x| &3] WFE. =3 W
< dzTel vjE A e, Wit el
a49] A3 EA LS| IEFH ST} (Fig. 5B). 0.6ug/L
o wZTolNE A Ee] ME W AT
o bz Qshed T YuIFe) st w
et (Fig. 5C). 7H 2 =& 0.8ug/Lel] =
28 3o aspiATe el AR AR F
o) Az ge) ssh pALseh w3 AR
APAEES PR 215G or, Felelt A%
o) A EEe AP o2 WY 9} (Fig. 5D).
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SHEA ] B A= XJXHZ# FFE oS3t

Hrkehr) f13 Pk o3 dAlE AE AW
=2ET A vAE AR Alele] AAE
Bae Zleloh AEAE LHEAT HEEHAS

e elAz Qldt AE Fg-o] A2t 7]
ol I ge Hrishe d slelA 7P Rz
et A& 718-d) shito|t} (Hebd et al., 1997). =3t
A Whg-e sraste) AxzA Assha 07t
A vehtr] bl Azg s BT 24
o) & 5o Asheby w A EZAYBIY o)A
2o Aol H7kE vtk (Depledge and
Hopkin, 1995).

B AFME =2 285 o]F 04uglLe =%
T AANME= MBTE] 57t 71 37 vepge
™, 0.6} 0.8ug/Le] A &= Z+7z DBT<} TBT

=|J OF Rl

I-ZJ u}
L E

L 2 &8

of

Table 2. Quarntitative scoring of histopathological change on digestive gland of the equilateral venus, Gomphina veneriformis

exposed to TBTCI for 36 weeks

Histopathological 04uglL 0.6ug/L 0.8pg/L
changes AW 12W 20W 28W 36W AW 12W 20W 28W 36W AW 12W  20W 28W 36W

.lncrease of her_nocyte ++  +++ = - S e e T o o - - +++  +++ - - ++
in connective tissue
Filled up digestive substance _ L _ _ B B _
in digestive tubule ++ A+ + ++
Change of epithelial cell L
in the digestive tubule + + 4+ + + A A

Collapse of digestivetubule —  — - - - -

- - - + - - + o+

*Score values=—, none; +, mild; ++, moderate; +++, severe.
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Fig. 5. Histological changes of the digestive gland of the equi ateral venus, Gomphina veneriformis exposed to TBTCI for 36
weeks. A: Control, showing the digestive tubule (Dt) ¢ >mposed of columnar epithelial cells(E). B: 0.4 ug/L, showing
the necrosis (arrowhead) and atrophy of the epithelia «ell. C: 0.6 ug/L, showing the partially destruction (arrowhead)
of the digestive tubule. D: 0.8 ug/L, note the disappearance of the tubule epithelial layer.

9 =7t /M A el 53] 08ugll =&
TFollM= =&717F 59t TBTE] s=7F 74 ¥4
o}

A2l Aefell webrM = MBT, DBT, TBT9| 5
=7} 2pelE R lEl, Za2 Arcachon 31
o] A (%7 0.02~2mm) #| el A= 247} 2,720,
2,030, 3,340 ug/lL = 7HAZ=glon, A=A (A
0.004~0.06 mm) #] el H= 7zHz+ 2,460, 530, 600
ng/L= MBTE xlo)7} glelor), DBTS} TBT:
AEAA v A &= %ok (Amouroux et al.,
2000). & Al&dA= Y BTo| w3t MBT, DBT,
TBTS] n]&o] 0.4ug/Le] 75 7H7}F 42.7%, 38.9%,
18.6%0°] 37, 0.6 ug/Le] 7% 7hzb 39.9%, 33.3%,
26.9%0]¢] 2™, 0.8ug/Lol M= 217+ 31.6%, 25.6%,
42.8%= el

dubd oz ojufsl Fi= 04443*-# 317] o

2 A vjE] eddEe] H4A FHEY

(Salazar, 1989). whebA) olul oo 4FUL ofr}
wlgk B B ede 2Yse d Fo Aws]
oz oA wR eule] A 4 A=
5 Ak Aol wel AREa 3l (Moore
and Allen, 2002; Marigomez et al., 2004).

TBTO (tributyltin oxide) %= 0.24¢} 2.6 pug/L ol
459 53t x=FAZ 559 ool F (Crassostrea
gigas, Mytilus edulis, Ostrea edulis, Venerupis decus-
% v=7b 7Kl
w2t AW TBT 5= EF.'& % }6}%10134 <, C. gigas
o] AellA TBT7} 7H we] A& et (Thain,
1986). =3t AFHX], M. eduliss TBT ¥= 05
ug/LellA 479 gt x=&A171 Z 3}, 0.0045ug/L 2
=59 TBT7} AWelA ZHZ%gloh(Laughlin et
al., 1986).

Gomez-Ariza et al. (1999)2 o FollA 7
FAEEES] H3 T= o] F G AVE

|
ek
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ZA)e) (steady state)e}zr fs}rﬁc} =22 0.025
9} 0.049ug/l =2 TBTo| =3 3 Aol A=
149 o]"el o Ae] 7} ‘/]’F/]'M—L, TBTCl %

0.069~0.74ug/Lel] 459 Z<F =23 AFPNAE=
o 2 el A <P AYEl7E vebgtet (Laughlin
and French, 1988). st5=AF o]ul = ¢l Dreissena
polymorpha®] 7-¢- TBTCl %= 0.08ug/Lel A
o] A A el A 359 o] Fof HAAFe7} et
(van Slooten and Tarradellas, 1994), Mya arenaria=-
2.7ug/lLe] TBTCl x| x=2A)7] Az} 289 o
= oA A7} Yelgd o} (Kure and Depledge, 1994).
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ZAgells BE ETolA 40960 7Y =2 AW
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2 o Fl° 2

oS whet 52 FAA el AMAskE H55-20t
o|ujFF 20F) st Y BT =& ZAF}, -, M.

arenarias =2 Y BT 3%(9939uglL)Es B9x

(Yang et al., 2006a), =79} o|ujs|F 1137)A)
ZollA 10URA 2] Aol FEA 3o &
Hglon), 227 satEgelA TBT Hw7} 7}
A+ =7 el (Yang et al., 2006b). Harino et al.
(2005)> *3=r2] Mersey 7} shellr] A3 -3
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do] AAleeetE =79}
ol weh 29309 A 24 e g e
et
fral st A 52 ofuld Fo] o F1, ofrin], Al
ok JRla &3Mde] =2 S3Em (Morrison,
1993; Pekkarinen, 1996), o] & 29 UE=2 A - 7H4
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