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In vitro Effects of TBT, TPhT and Aroclor 1254 on Oocyte Maturation
and Ovulation in Olive Flounder (Paralichthys olivaceus)
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The effects of tributyltin (TBT), triphenyltin (TPhT) and Aroclor 1254 on germinal vesicle breakdown (GVBD) and ovulation of
olive flounder (Paralichthys olivaceus) were investigated in in vitro bioassay. TBT, TPhT and Aroclor 1254 showed the inhibition
effects on GVBD and ovulation in response to HCG. The oocyte response appeared to be more sensitive to TBT than Aroclor 1254,
TBT was more effective in inhibiting GVBD at concentrations of 0.1 and 1 ppm. However, no significant inhibition was observed in
concentrations tested (0.0001~1 ppm). Significant inhibition of ovulation in response to HCG occurred at TBT (0.01, 0.1, 1 ppm),
TPhT (0.01, 0.1, 1ppm) and Aroclor 1254 (0.01, 1 ppm, except 0.1 ppm), compared to HCG control. The lowest ovulation rate
was measured at 1 ppm TBT. These data suggest that TBT (or TPhT) could possibly interfere the actions of progestogens to induce

GVBD and ovulation in in vitro bioassay system.
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4& 232 319 (Fent and Hunn, 1992; Van Der
Kraak et al, 1995; Kime, 1998; Yoon, 1998).

Mutoli} ¢ 28 Fo sjFAEAY B 2] 9
& HUE AEoE ALHD e RUFHFE F B4
7+3 2 tributyltin (TBT)# triphenyltin (TPhT) 283 A7) A
AF EAZ AHEHI de F7193HE, polychlorinated biphenyls
(PCBs)®] 4% Aroclor 1254 & HYAEEY AHAE 2
GAd ® o), % FHSEFEAME imposexE FEA7 L
(Ronis and Mason, 1996; Kime, 1998), 55 & A A4t
~ 3R - AL Fo B ALt YUy JF5E n
FALAL ¢elA Aot (Thomas, 1990). o1& BAE AR
Tt Ao &HE ¥ oYt ¢ Fo TFAEY AFH
Asted dE9 £, 4FE FAAUG T St (Black et al,
1988; Ungerer and Thomas, 1996).

TBT/TPhTo] & 29 A7zl 934, TBT/TPhTE ©]
Fo AL ZAo MY aromatase 2 BAE As} 3l
testosterone®| estradiol2 W&3= A& HAHFLEZA androgen
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dodle 5 AAS 3229 AARAAAE A 9%
< Aoz 4dA A9 (Morcillo and Porte, 1997). L2l3
Aroclor 1254 Atlantic croaker (Micropogonias undulatus) %
A GSI &4, 8% 2HROE 328 §% Zas dig 8

S AfEdn a8 (Thomas, 1988; 1990).

Ao 2 AFAFAES AR 3 B dAFoMe WEY F
qEde FAH A4 Hte AT SAAEE AA A $1
vzt FA e F FFol uietd NAdE YA ojuE giez
in vitro®l 4} TBT, TPhTS Aroclor 1254 93t A4 7)%5 A&
% & JdEAX9 HFAH% (GVBD, germinal vesicle break-
down) 3 Wl @A e wWXe GFE vl 2ASGY

43
e

TY

S5

N

=

ME g
1. Ago
Ade] AH8E YXT FPFANETD FHMFAAA 4394
AEFD A2 4~599 g BRI Aad A F AF
1~17kg A 43~51cm? A% GA (Hd FH 650~700 um)
& Aegsgd
2. dAxE9 Ze| Y ujY

A ole 2-phenoxyethanol 0.3 mL/LZ vIAAA AQ¥E ¥
A APAR $AA FEHHAN GRS FH, 199 A
(streptomycin) & ¥ 33 TBSS (trout balanced salt solution) 2
AF3h HE dhae Aoz FA Eed F dazd 3



gxeo] GREAX A4 wigkel ulX& TBT, TPhT 2 Aroclor 12549 9% 585

HEE GEAE JHE 44 well B 42~60mg £E 66~ 100
oocytes?t H=& Ead L-15 (Leibovitz's L-15) w9
ImLA A7kg " 15Col A sfoFat et vl Aozt wioFey o
pHE 70, ¥FFEE 360 milliosmol2 23} ot

3. TBT, TPhT, PCB (Aroclor 1254) &7}

GVBD +% AgdM= TBT, Aroclor 12548 242 0.0001,
0001, 001, 0.1, 1 ppm¥ H7teto] 72417 i ds g, HIRE
Ago]Me TBT, TPhT, Aroclor 1254 242} 001, 0.1, 1 ppm FE
g #Astste] 38A1% Wi ¥ 2& Fx9 TBT, TPhT, Aroclor
12547} H7E vkl g 4AZ THAoE uFdsFHA AY F
EAZA (F 17:9)9 F TEL 2AEAG SaHE A}
A7171 $18ted HCG (human chorionic gonadotropin) 501U/
mL/well2 A3 % TBT, TPhT, Aroclor 12545 42 001, 0.1,
1ppm9 =7} HA A7 @ 5= 897 (Olympus
SZH 1003l A GRARsl X 23E wEso W S4 &
F7E 7MNE Aoz BEdgd (Fig .

Fig. 1. In vitro response of ovulation in olive flounder oocytes
(X20). Ovulated oocyte are transparent and have a
large diameter.
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AeZde dzod 4 49739 HEA Ao] FFE Hest
gtk 4 APTL FHA Fo] fF¥e dEEEY (AHFA
Ay LSD)22 #AAT

2 ot

gxe HEAH4 (GVBD) f% HAo thdt TBTS Aroclor
12549 A2 $=d 43 A%+ Fig 2, 3% o} TBTE A#@
BE F2 48T (00001, 0001, 001, 0.1, | ppm)ol A =79}
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Fig. 2. The effects of tributyltin (TBT) on germinal vesicle

breakdown (GVBD) in oocytes of the olive flounder.
Each value represents the mean = S.E.M. of three repli-
cate incubations. Significant differences (*P<0.05)
between treatment and control were determined by Stu-
dent’s ¢test.
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Fig. 3. The effects of Aroclor 1254 on germinal vesicle break-

down (GVBD) in oocytes of the olive flounder. Each
value represents the mean* S.E.M. of three replicate
incubations. Significant differences (*P<0.05) between
treatment and control were determined by Student’s ttest.

Yebgtow, Ae wxd @E FoHA Aole H
(Fig. 2).

Aroclor 1254 0.0001, 0.001, 0.01, 0.1, 1 ppm =2 X3 2 ¥,
RE AT (1B6~187%)A e 2T (27%) 20 & A
A%E HYou 000l ppm FEES AYdtne FAAHA Hol7t
vebuAl dstet (Fig. 3).

g9 wj@H 5 Ao th TBT, TPhT, Aroclor 12549 ¥%FE
A7) F=2 (001, 0.1, 1 ppm) 2 Ve FFE Fig 49 2t

TBT, TPhT, Aroclor 12548 2% 001, 0., I ppm ¥EE @5
A ZE HUTFES dET7Y vudHdE de oHE 9
Q) Aok HolA ko HCG @5 HeTE tz7o H3)
2 U FEEE XA (77 32.6%, 164%). HCG7} 374
TBTS TPhTY EE A¥FE HCGTOl H& @& vdgs B
gom (p<005), TBT BT e 1ppm FEoA 714 2L
e Ul (p<005). TPhT AEFdde §9FA Aol

olA @t
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Fig. 4. The effects of tributyltin (TBT), triphenyltin (TPhT)
and Aroclor 1254 in combination with 50 TU HCG on
ovulation in ovarian fragments of the olive flounder.
Each value represents the mean+ S.E.M. of three repli-
cate incubations. Significant differences (*P<0.05)
between treatment (+HCG) and HCG were determined
by Student’s t-test. a<0.05 (LSD), b<0.05 (LSD).

HolA ¢ttt Aroclor 12549 7 01ppm TE& AYdi=
A2 2 e W@ &S el

ki
Uk

739 $28 43 BATYL olF e YNz FYHA o

o ndozH PAAEY vgs sy, Aoz 44
WEn s2EAe] 33E dod 4 g A (Freeman et
al, 1980; Thomas, 1990). o1& 4249 7I5HE 2Hse W
EuRoj Ay A 2Ae R AAiy A7), dHZRAL
A% AQ, Aulg W3l F#3E, F3kg, 27 AHE 48 F
o2 olfojA ston HIde AAAAH FA3= WEH E
A W3le o5 4 oSS 2EFo TN EHFNER
o A¥E 2a¥se Wwdoz A7yt AFHD Yt (Van Der
Kraak et al, 1992; 1995).

F2 YAz WENAANED aFdd & in vitro 97T
vitellogenin 4343 77-& X 33te] estrogens EA4H F&A 9 43
g 183 estrogens WAGA O T3t axA A7 JAF
g2 gltd (Morcillo and Porte, 1997; Arcand-Hoy and Benson,
1998; Kime et al, 1999). 23y} GEH X9 Ho|F (germinal
vesicle migration)® %2 (germinal vesicle breakdown)& &
Hhals A& v @A B3 progestogense] EAg ol

ol Bdo] oud AL vA=Ad B¢ d+e AY
FolH 7] o]¥t} @A Adantic croaker, M. undulatus (Ghosh
and Thomas, 1995)% spotted seatrout, Cynoscion nebulosus
(Das and Thomas, 1999)94 HRAME H&{FE 32202 U
A 17220821-trihydroxy-4-pregnen-3-one (208-$)¢ W& 84
of AEA e UZF9 Kepone £ 0p-DDD7} 2% &HE&
3 4 e B3t 91§ ®olch Ghosh and Thomas (1995)€
GRAEY GVBD #EE 3o 208-SE AT HITFE
Kepone =% 0,p-DDD9 =&AZHUY GVBD f+EHA ] AA
5o, dREHEE A3 Kepone £ 0,p-DDDE AAA
Z4YY GVBD7} @Al AMSHATGT B st

B dreMe gdx dEAXe GVBDY HCGE AA e v
#% el TBT/TPhTS Aroclor 12547} oJ® 9&& |A=AE
ZAH 23, TBT (% TPhT)$ Aroclor 1254 E5 GVBD%
HEsE B ANEHE BYon, of R HAE d&
AE 9] ¥h&& Aroclor 1254E0he TBTOl & o 94d R 2%
th & o] #A9 F AHEZolE FEEQ progestogens?] &
< TBT7F Adfste A2 A4, Aroclor 12549 A3 ade
A BEHA @ 23] WFHE FH YA HCGH &
&2 ® Aroclor 1254 0.1 ppm¢] ¥ HCG HYFEUE £
H3gg BAEu, Aroclor 12547F o] FEo4 HCGY £E#HE
F7H7e AR A AGF HHel offE FEolth
Atlantic croaker®] A% ¢4 X7 o 17197 Aroclor 12549
EEAAEY 8% estradiol® testosteroned] FX7F A A 7
2stgon dggy AYx AU A (Thomas, 1990).
olg1¥ AF}E Aroclor 12547t o179 da¥EHY F HFAHS
ot WA VBT E G AT o o o] Fodle EEA
opdrt AW o3 F5& HFE] YN davd @
AY AYo] o] FoJR o} & Fojtt Y GRAE W3 TBTY
A7 F2¥ Fole GVBDEY A% TBT 0.1 1ppmolA 7+%
¥ GVBD #E&2 EHov 0.0001~1ppm Atole] #93 2
ole #IY 4 UG, TBTY sl#As &E3= HCG DY A
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ol H3 HCG+TBTY ZE A8+ (001, 0.1, 1ppm)elM F
A3 Yestom, HCG+TBT 1 ppmelA 718 ¥& &g 29
t. ol2ld Z#AEL2 ¥E JEuFqEAY FRe daAw
Ghosh and Thomas (1995)¢] A+ Zost FAeHm, @A o)
2 Atlantic croakers} spotted seatrouto] & 208-So] G EAIE
BefE T2 ¢EzlV] dEd dEAEE A 20882
A F WEHANED =EAAAT dAe A5 FEH
AEHE 580 ¢AA RO EE HCG M3ty HaHY
HEFE ZEo] o]FAATE BHA YEHZHELY =34
7 Aot

o g offo AHA WIFHY Fo] FaH L < estro-
gens® ¥ 3} progestogens 12 I androgens AT ©)F 2
BRol= F&A o WEnFNEZe] oF dFL vAeA] 2
B3A4E 71RE wile wEez £ o A A7t AgH
of & Zlojt},
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A4 A719l JA) (Paralichthys olivaceus) 910 & W42
EAXZY GVBDY vl&HF=34 e TBT/TPhTS Aroclor 12549
A EHE 24 A3 TBT (£ TPhT) 9 Aroclor 1254 25
GVBD #A# HCGEZ AANHT v fx Ao AHaskes &
Fem, dRA XS WS-& Aroclor 12548 ths TRTO £ ¢ 9143
Aoz Jepith TBTY AHe $=% 2ol TBT 0.1% 1 ppmollA]
713 %e& GVBD § 584 E@ou 00001~1 ppm Atele] £-2
3 ztole BEY 4 YUdh TBTY wWEAs Az HCG A
o B8 HCG+TBTY E€ A¥T (001, 0.1, 1ppm)A ¥
3 A vetd o, TBT M2 F 714 2 $2¢ HCG+TBT
1ppmel A 743 #& @ &S Bgd.
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