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Changes of Inorganic Matter and Enzyme Activity in
the Hemolymph of Oyster, Crassostrea gigas
Exposed to TBTO
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The purpose of this study is to find out the effects of various bis(tri-n-butyltin)oxide (TBTO) on changes
of inorganic matter and enzyme activity in the hemolymph of Pacific Oyster, Crassostrea gigas. Oyster
were exposed to 5, 10, 20, 50, 80 and 100 wg /L of TBTO for 20 days. Survival rate of the oyster was signif-
icantly affected by >80 1g/L TBTO concentration at 10 days, while the diminution of survival was found
at 20 days with a lower concentration of > 50 ug/L TBTO. Calcium concentration in the hemolymph
increased mgmﬁcantly after 20 days at the TBTO concentration 20 g /L. However no change of magne-
sium and inorganic phosphate in the hemolymph was showed. A significant increment of GOT activities in
the hemolymph was observed after 20 days at more than 20 g /L TBTO concentration, without typical
changes of GPT activities. These results indicate that oysters can be affected by TBTO in terms of calcium
concentration and GOT activity in the hemolymph when they were exposed to the TBTO concentration 20 ug /L.

Key words .

drrAo g YRHZHEL LS FEY Ao &
of7kA WERIAIYl A 71%E AMSAHY
T SEAE HojEn, FHPE B4R
© 45 AL EA, AA, AZA 5o EoF
2 aZt2olA A EE thol S
2 E} LH«HIJL%%J" A A
FF, TEAGe] A ¥ 5
c} b3k 7go Hojst
TE doxiozH A o
b s, xwlrﬁoﬂéj WQM Aol
éﬂﬂﬂ56%+~dLWHﬂm%%QMmb
utyltm (TBT) zHg Eekng H7HA, 2 450)
A 9 AEA o2 g AHEET glon, 1&‘1}

YCorresponding Author

75_%
O

65

Crassostrea gigas, TBTO, Survival, Hemolymph, GOT, GPT, Calcium

o] of g I8 W Soll ZE A8 RS W
&7] A% HRHRIE 4o] ¥F HEdH, TBTE
38 54& A lol(Horiguchi e al., 1994) &
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Ed 9 =558 Aot ATP FA AN E Qg A
A AA YA e 5& REddte § ThgE A
& & 72 K ¢t} (Fent and Stegeman, 1991). & & gl
Al Agte] A E FolAE 001~ 1.10 mg/Le
TBT7} 72 5 9 2 (Yonezawa et al., 1993; Page er al.,
1996), ¢l vk et 9] Aol A = 0.003~0.38
mg/L(AM &, 1996)0] AE = AL, st At
Aol FZFol A= 025 g TBT-Sn/ge] FEE TA}
(Hwang et al., 1999)F v} 91t}

HFe AR GE FHFFE ¥ 5
A7t AdH oW, &3] & T/ ILEAA 0| 7}
o LHEAN e o] F WS AMH
A Fdo 2 G4 T 1o (Leeeral, 1994), &
8] #= 9] hemolymphe= A FE S 71N, T55F
2d 2oy 7kx A8 o3 I AR
o] HFHEBZ AT 9 SHFES TAISE
F43 o LT vt (Xue and Tristan,
2000; His et al., 1996; Fisher et al., 1987). wWa}A], &
A= TBTOS &l o ¢ =29 EES vt
&0 2 hemolymph®] F-71E 9 &24F ¥
& A .
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Table 1. Chemical analysis of the seawater used in
bioassay

Item Value
Temperature (° C) 20.1
Salinity (%) 326
pH 8.1
Dissolved oxygen (mg/L) 7.2
NH*+N (ug-at N/L) 0.037
NO™-N (ug-at N/L) 0.026
NO3-N (ug-at N/L) 0.753
PO, P (ug-at P/L) 0.042
COD (mg/L) 1.23
Suspend solid (mg/L) 93

5,10,20,50,80 2 100 ug /£ &] =& M A 3ol
Yol AHEE AR FE Table 134 20w, th 2
T TBTOZ H7hehA 92 2L 58 AHgst
Ak AL ARTE 10AAA 231 208
FEARRAT MY 20U FF AN AT

3 Hemolymph 41

Z=2] hemolymph+= adductor muscle2 2}
70 Z+gt Fofl heparin-Na (25,000 LU, Z2]#12H &
23] 1 mf FA}7) 2 pericardial cavityol] 4H¢i sl
AF 3R AHE hemolymphi 4CollA 247
FQt X Fol| 3000 pmell M 1087 A4EE]
ate] AEAE BT HEE 4ede ¥F
BASPHA 8AIZE ool F714JE<] magnesium,
calcium, inorganic phosphate, &4-d#<91 GOT$S}
GPTol| disted Al@ET e Y44 kit (Asan
Pharm. Co., Lid.)& AMS-3led 109 7HH o2 ZA5}
ok

4 RN T

4@ERe $AH AYs PSS ALY
(SPSS Incy& o145kl AVOVAS AN & ALF
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Table 2. Variation of water quality during experimental

period
\"/
ltem (Meanal_:lg.D.)

Temperature (° C) 20.8+0.2(19.8~22.3)
Salinity (%) 322+04(31.9~332)

pH 82+02(8.0~8.3)
Dissolved oxygen (mg/L) 72+0.8(6.8~74)
NH*+N (ug-at N/L) 0.035+0.008 (0.028~0.041)
NO»N (ug-at N/L) 0.027+0.002 (0.021~0.032)
NO-N (ug-at N/L) 0.772+0.09 (0.723~0.802)
PO,*-P (yg-at P/L) 0.042:+0.005 (0.038~0.048)
COD (mg/L) 1.28+0.4(1.08~1.57)
Suspended solid (mg/L) 9.6+0.7 (8.7~10.5)
AR Fo +APH EXZAHE Table 2
l L}E}B&E} & 492 24N dAE A

22 1T ¥ el HEsigon, g
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Fig. 1. Survival rate of oyster exposed to various TBTO
concentration for 20 days.
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Fig. 2. Change of hemolymph calcium concentration in the
oyster exposed to various TBTO concentration for 20 days.
*Asterisks indicate significant difference from the control
(P<0.05)
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Fig. 3. Change of hemolymph GPT activity in the oyster
exposed to various TBTO concentration for 20 days.
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Fig. 4. Change of hemolymph GOT activity in the oyster
exposed to various TBTO concentration for 20 days.
*Asterisks indicate significant difference from the control
(P<0.05)

F9% 277t FEAHUAT P<0.05). £F 2045
calcium 5= )79} vlwsle] 0 ug /L oV 5%
AN F23 F7HE vER T (P<0.05, Fig. 2).
Hemolymph 1] ¢] GPT$} GOTE4 #3E Fig. 3
g} 40 VBT 1094 2T GOT$ GPT &
A& 7}z} 31.73 2 31.69 Karmen units®] ZA =
o} A A 7|17+ 53 GPTY 842 B 5%
Foll A 23 WEE Holx| gttt (Fig 3). 1
L}, GOTE= A9 1085 ©lF 9 20 ig/Lolde] &
oA felF 7 Ve (P<0.05, Fig. 4).

n @

ko] TBT ZAle d7)0] AMAsls BEge
imposex B3-& dovn, 2 2 3% T 4% o
Ask 7k B YorNE 5 Pl MAske 9
Fol w2 A9eg mFth (Bryan er al., 1988;
Stephenson et al., 1986; Stephenson, 1991; Horiguchi et
al, 1994). 4% 209 F AEE2 TBTOFE 10
ug/Lol3t Al 90%0) ¢S el 13y =
o] JEFE TBTOF =7t F71gl wheh Fas]
A Zpeled AF 1095 TBTO%E 80 /Lo, 4
¥ 2098 50 ug/Lolde] FEAM Foig 2
7F #EH A,

22 embryo A}7]¢] TBTOS] 24hr-LC50 7.0
/L, FRAA7E 150 /L, 183 A3 21719

752

48hr-LCso 35 ug/LE AJ7etAlol upe} 26 o)
9] EAlzlo]E vpePltt (Horiguchi and Shimizu
1992). & AFMe ol TART Jrioz
&3 A2 AAE TBTOY &A% & o, 100
wug (LA T 48417} &2t 60% AEE&S HATh ©l
e Axe FFY weEdAZE 1sige =t
TBTOd tigt WAdo] S the A& &nsiA,
A dAME @Rl 80 ug/LolFe] F=7F 10
A o), 50 ug/Lolde]l 7T 209 o) A&dE
7ZA§-ol&= TBTOO 9§ Fge) Abd2 7k A
o8 A

TBTO9 k29 23 H=2] hemolymph® calci-
um =55 1094 23+E £33 TBTO 10 g /L
o]&e] FLolA 148~210 mg/dLeE FANSE 3t
< vepd o, 50 ig/L ©)el TBTO FxollX+
32481 Z7hee) Bzl Hsl fIF 27} B
ZE ). £8 2095 calcium FEE 1094 Bt
Auby oz Zypstgon, T vlaste 20
wg/L °o1e] FolA {od F7HE UERAT. o]
7ro] TBTO :2Z3&t) A calcium X7} 719 A
£ w71 Be AFF7E 2 LSS FF7
5o W3tz A3t A o] Yoy o
Fo g ZA ) (Jiro and Yasuo, 1977).

TBTO2] Zol g =< hemolymph H&]
GPTe] 84L& A 487178 B3 BE v+
A F8i3 WElE HelA] fstrh 18 GOT+
A3 109 °1F 20 ig/L ©)ide] FENAM FF
Z7+8 Jepdth GOTS}F GPT9 842 #7424
9] fgle] H= A £448 AAFRE Fd o &
3 glen, gurAog oHEdd o) wHag
t} (Sakamoto and Yone, 1978; Casillas and Ames,
1982), 2283, LHEZ thdt sfFe] LA
3t AsE 3] A= gley), TBTOSH ##
3 {2 717 =EFAIHE 9 hemolymph 2
protein FEF F7H8IH, 1 olfe AR <l
g dege] Axeta F532 A (Pickwell and
Steinert, 1988). W&k, EZ9 hemolymph €]
GOT¢} F7h= ZF 39 A& Hol hemolymph
2 dgsle AR FZ2H o] At =9
ZXE TBTO x&¥ 3= hemolymph®] calcium
T 2 GOTEAL Holx 10 wg/L o)dolr=
209 ool HEE Ao E Azt
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