SI5
W28 35tEdo TEH W
T3 FA dF dF

AN, 498, Ay
A4ust Ages, Agdan a3y

A

2 e ”

ATFAEL A YR g3, 2T AFd 2 AT FAE A
39 3EHY 14-42%7F Wiy 458 Hax R FALE VA, =
79 T£3#d phenol 3FEH F7]FHFE] ¥ =

93l v JATHE, 2003). & AT E A9 T
3h3] 4] st T&FH A7 diste 2 R A duEE o&F
5t2 BEE FHAL, BT Wolds LAY FHFFEY FHE A}
A, TEF Y WAoo LAHA G AVE oJHMA HAW E AY FAA
guEmod XY FZEFFo TBTCL bisphenol A, 4t-octylphenol %
nonylphenol& 43t 7z} 8§80 FEF 9 HAd vz g dgte =
Abat 3t

Do oo & 2
do o -z
B off

(23
A
L
oy
Oz
=

ol

Az R Ty

L9952
Folage AW AuEALRA, WY ] WA e F
4% F2E AF3A7] fstel, 7S WA MHW AH(5F

24 £ F A, B A4 FRE AGAAANY 22NN 554
2 o 4MAE TPl oS 4429 278 BAE 2FH 4FY F4E
A AAE BRAPA g dAH ) G2l $EAE LYY Fay

of o] &3ttt

L TEHY A8 TE ¢ iy AdE

X)ole] vPEE(Lin and Shiraishi, 1992; Koh, 1983), $AE9 =7 2 AF
(Yoon et al, 1997)% o] &3l 6WAZ AH L FEI}G HATE AYd ALE
Stk Ed 2 SEAZYY 082% Pad RPLE AEse] TAT 24

@ F, Azl Ug A2 B $RL P w4 zN)E A
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3 z2ARY A7+ %

Aol Alg3 BE F£7 TEFFHZHH HE2F 2EF HAE lwe 272
M)A ste] 2% paraform aldehyde$t 25% glutaraldehyde?] €334 H(pH 7.4)9l
A 24N AzAE F, 0s0.2 127 0% F¢ FoAHSHAG olF &F g+
o} olAE  X3AHAAHS AAH  epon 812&FAez  Er FEIF
Ultramicrotome(LKB2088) 2.2 15mA =9 FAZ A& F 05% toluidine blueZ
Azl FaPn AT BAIYR, 60-90nme] FAEZ Z2t uranyl acetate}
lead nitrateZ o]F Ml T3 A0 (JEOLI00s) o2 T3 o)

4. o9 4¥

A7NE old XNFeA T T3 F, 20g oY AA FEFHE AEdd,
o4 548 A TBTCI 300, 600 2 3,000 pg/kg/days, & o2 4%l A bisphenol
A(BPA) 250, 500 ¥ 5000 pg/kg/dayS 793t vl oiE R 2§ FAglen 4
NE T FEFAC Ad)e] A2 Axu B4 D FH4e LM % TEM 4, 4 3
FEo ITRFE, ol ERZFH HoAY MAFINHNESY &, 3 M7 E0] A
o251 & wWeol i ¥ FiAd A2 € ¥ =x9 LM % TEM 4%
ZAPEAT. EE Ad dAA AEE AdAM XYE FEH F AATE A4
3le, a5 4z 544 Al 4t-octylphenol 800 wg/kg/day, nonylphenol 900 ug
/kg/day, =+ 4t-octylphenol 800 ug/kg/day ¥} nonylphenol 900 pg/kg/day-&
SAll, 5 2384 270U 2% FAMMeY, AY AF 7 gFEY JIHFE S
4& A&stne TBTCI#H BPA 4 A¥e Aot 22 APe AAsA
Z+ Aol g e dxF 448 2 5% AE F9713% 52 corn oilHE
z+ 2zt 10ub/g/dayy 79 F<L, 2ub/g/dayd F 23] 27012 F<¢ TR

254

pte)

ey

M= g g 458 2 AHE APy 288 55H F 459
A F RAL) AAAA BAEAY T AT 2 A5 A B
e 2] ¢dokrl. =3 phenol 33 E(bisphenol A, 4t-octylphenol, nonylphenol)
o]l A HEE TEFAY R MA2oA 2 A/ #2E Ho2iYH 5F
Ao Wl E F=g 33 EL phenol FFEY st5Aol AAHY, A
Fd4Y ¥ 7 Az #A&9" TBTCIH BPA F slgE9] AEE5E: gz
TAA HER T2 FY9HA Hol& Holx o}, Fo] T 47]do] AFAYH
olg el Aud A9 T[HRIHA XL L F AU olE JHE F A
Fao FTEFAZNEH 52 Fx JIEEC) A AL olF HFEE F

Of



717t AX FHEHJEA, B AF¥EY FFE =29 A 9 A=A &
of TYHUL st S Aretn ok £3 TBTCIE BPAY EE T4 FdA
A 39 A A8(RMR=259~4.05)% WET(RMR=2.46~3.95)3 H] @3}
Aol E RolRA gsken], Ao AHio MAME R AAAME, FAHLTY T
AE, FA23 U AAY g FoA dzTd e xolie] B#AEHA It
I, FIAgAAE AA 2 $3A7 A4Hez D3t tH(Table 1). @A
TBTCIZ BPAS @7 B4 A% w39 AHAde 9%FE XA e A2
2 AZEYh Nagao S(1999) 9 a4 = <4ARAFH A oA BPA 300 ue
/gg AF 1597 B7] B AF AL vH s o] gldeol Rud
g 9th, 8 AA £ dF o 4593 0.2, 2 and 20 ue/kg bw/day 2 BPAE
AT FAHE dels ALY FA, A &F54, FAY o] 4FE vA
31(Chitra et al,, 2003), A% 23-53¥¢ 53 100 mg/kg bw/day®] BPAE F4 &
o= 4 dsol AL HFazHe o4l LA FAFHAG o]l
29 v gloj(Tan et al, 2003), BPAE 30¥ ol A7l F48E = 42
Zof o]ide] LAPYSES & 4 AUtk TBTA g T HF WAoo &
= o F7 27 ¢, TBT 10 B2 20 mg/kgS 3 ratoll Al 3o F¢
9 #2& 9 ARG FAVM ZAHT FFLE oA AXE sH g
AtE AX 7Y F74Ee] 4 A JH(Yu et al, 2003). & TBTS BPAE 3H A
Aol @7 T ZAeole AL A FFE vAR FAR, F7] FA4FZ
A AL Z2H o)Fg LA HeRFE, FFFH AAdAR o
@%% %‘7] —‘?—0%% 73-?‘ AN A 23 olt& “‘”ﬁ"]@_ 7bs/de]l AAbd &

= o

-

|

"}01 =3 °}71"? TE Hold A7E Feolde A7t TA4T Jo2RYH e
3gEo] Bloly LA 4FL vAE Aoz AZEHUHTable 1). FEA ©]
E FFE drFHe o4 "ole] ARES] Frhe A AHAAME 4
Z ¢l tHButala et al, 2001; Noda et al, 1991; Tyl et al.,, 2001).

4t-octylphenol ®=F nonylphenol ¥ 3¢ 7%, nonylphenol$ VIR
E AY32(RMR=084) EE AAdAN A&7} 73”2}&331 wa o
(RMR=1.78~4.08). el W22 7f:e] FA Bl A apoptosis7t B&FHI F
Fago]l Fobx ARew FAHE e A Ut ZFAREHUT. wEA
4t-octylphenol # nonylphenold 2/§¥ ol A7l Fo&d £ HAo o
g X e Ao AZAHNeH, AFL HAFAMT ol FAG 77 B
# v 9k & Boockfor and Blake(1997)¢l ¢3}H 4t-octylphenol 80 mg/rat$s
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Table 1. Counts of pregnant females, birth, offspring and RMR in the striped
field mice exposed to TBTCI, BPA, 4t-octylphenol and nonylphenol.

D
ose N. N. pregnant| Individual N. of | Counts Offspring
Compounds | us/ke/ femal femal egnant females| of birth [N.{male/
day) emates e |preg s ) Death |RMR(%)"
female)
4(2/2) ¢ 3 46, 3.34
T300-2 2
3(2/1) ¢} 365, 352
300 5 2
3(3/0) 1° (13937429
T300-4 2
TBTCI 3(2/1) 0 384, 4.44
G600 5 0 - - - - -
5(3/2) 1" 13727435,
3000 5 1 T300-2 2 -
2(1/1) 1 361
250 4 0 - - - - -
500 4 1 B300-4 - 14} 0 |-
BPA
4(1/3) 2" 438
5000 4 1 B300-3 1
41t 0 |-
Control I 4 1 CON-2 1 6(2/4) 0* 3.16, 293
4t-octyiphenol| 300 4 0 - - - - -
Nonylphenol 900 5 0 - - - - -
4t-octyiphenol| 800 +
5 0 - - - - -
+ Nonylphenol| 900
Controll 5 0 - - - - -

*, killed and eaten by parents immediately after birth
** ratio of the male reproductive organ weight to the body weight

t |, counts of embryos in the uteri

st
o=
1]

A A AHANA F 2 FAYE ° A= £ oS Fagm,
9} accessory reproductive organs® Z71¢} 7%l HEgS nAY: B3
2.7, nonylphenol ¢ 7%, 4% 25-53¥l 100 mg/kg bw/dayS AT+ &
< W, 4 A5 A, Az Ao FALY ol Fo] BEIHY

j=]

XA jo 8 M J
B 2oy 2 b

FAZ Zasn FARZF Azt BEHALSol LA UrHHan et al,
2004). &H, 3R #FHANA 20mg/kgel octylphenols 5¢ <9 @7 ELHNS
B5oAE FMAFEY AZ 3} testosteroned] %9 ZA7F dEA Jom(Kim et al,
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2004), 9Al 119-18Y Alole] AFH A nonylphenol 75 ¢} 15 mg/kg bw/dayE
AT 5485 9 dHold A7 BEAFAL FAVN ZHAEHo(Han et al, 2004,
Hossaini et al, 2001}, o]&€ SgE9 @73 =& Mz F39 B4
o o] g3fo] o] &AA Ut

$H, 4t-octylphenol 2 nonylphenol AZdA YAl - 43 AR A Q
A, 29 AFE ST AA7 AV BR o] FES] FA7t Hole
WA FFE v HEAY ARE 47 ¥y 28U Gotz Q200D <f3A
octylphenolol AlZ 2 o2 okAFE JAlel FFS Fux B33 oo,
Nagao 5(2001)& 50 mg/kg9] nonylphenol& Y4l AZHEE Eot ¥ 214717
FRNA AT FAHE d A7EY AFES dhn B3 gle, olF 3
o] TEF Hiote WA F &‘1 < 754 € WiAE + gt

oL ZHE, JtHE T A FadA XHE FEF F phenol FFEC] 1
TEE HAEE FEFMAH BS E-? 4si7F #2349 H, TBTCIY BPAE 5%
# AAC @7 FAE Z5 48Y F Aol AY ZTFIA Fon £33 Y
a9 dgo] JE8E nX A gx|T BPAY A7 o3 w3 WA} 7}
AL MiAT 4+ Y A, 283 4dt-octylphenol =& nonylphenolg 278Y o]
4 AR R FAE AL £A ALY 27 s #Ed JoziH, &
(2003)l 93t BAH FT=F FAHY WA ol @ide] FEF AW xR
4o} Y9 phenol FFEEC 93t GARIo] AAET S 99 Y 7t
A BAgEo] BF gAY & @A3 AAIZIH, TBTClst BPAY #71F
o], =& 4t-octylphenol® nonylphenol®] ©7] Foof 23t WA A3t 7hsA
T AT ¢ e FozZFE, JHHE § A ZAidA 2T FEFH FRY
WA ol g & o] EE sigEd A% F - drH =59 o3td xYgd ZHolg
1 AL F Jon, ok SEFEo] oE HYEY AFHR =FH AL
TEH JDY A 7 dFH R FaY Ao AGdH
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