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Abstract - Bisphenol A (4, 4'-isopropylidenediphenol, C;5;H;g02) is the monomer used in
the manufacture of polycarbonate. Polycarbonate, in turn, is nsed in a wide array of
plastic products, with new applications continuously being developed. Also it has been
used to produce epoxy resins and polycarbonate plasties for food container. This study
was carried out to investigate the effects of bisphenol A on lactation period to dams
and F1, Sprague-Dawley females were mated with on 2:1 ratio basis. Various doses of
bisphenol A (0, 2, 20, 200, and 2,000 ug kg!) were daily administered to females for 21
days after parturition. Dams and offsprings were sacrificed at the time of weaning. The
results were as follows, 2000 ug kg ! of bisphenol A deereased the dams’ body weight at
post-partum 18 days and also 200 and 2,000 ug kg-! of bisphenol A decreased the body
weight of neonates at the days of post-partum 21 days. Bisphenol A increased the
relative weights of liver and spleen in male offsprings, depending on the doses. But
female offsprings showed high relative organ weights of ovaries, and low relative
organ weights of uterine in a some dose-response manners. High dose of bisphenol A
induced low viability of neonates exposed during lactation period. The dams treated
with bisphenol A showed prematured estrous stage. Bisphenol A was recovered about
21.2% average in serum of dams, and also in offsprings’, The results indicate that the
bisphenol A induces estrous cycle during lactation period in dams, also reaches to the
offspring through breast milk. Thus bisphenol A exopsed to dams and neonates via
lactation induces some estrogenic and toxic effects.
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v A Ao B2 (7] 1998, 2000), A8 =z AH
g Aoy Rage] shiz JAFT glow, #AA
A B2, A2k 7Sl 4 adoez 14
H e, o] EAY lZE A3 #A7eNE HaA
o] @ 7Hch AF A RZIHA G F HFLY) #
AL A= A% bisphenol AX estrogenict
Edoz Qlsled fru)A Aol Ea of R T3 =
o] ¥ ¢)om (Borton et al. 1995), et A i) A=A 4]
et ergt Brle] djate] ¥ glv} Bisphenol Ay
ol ZA], Z2)7IE Y| o] B, 4% (resin)®] Aol AHE-E =
dl, 58%7} Ee|7kRd o] B Azel AMS-H 1, 33%7t
A=A #H A ALLET, 2%7} tetrabromobisphenol A
2 Az, % L 4] $=2 AME T QT o] &

28 AFEL S AES SRS AL
AEE T resind JulE oz BxzY ol Wepl, £
Ha} e FHEAY FHE AHded AMEH 3
om, Aol A sealantZ. AHE-F 7% I} (Staples et
al. 1998).

Biphenol A: 1993 MCF-7 A £e|A] | AEZAA
295 el gt} =3 bisphenol A= Ex3HL47|2 R
B &AE22 odfFv, Felylnd ol Yoz RE 1}-&
& gom, Aot 2B SN AAY 2 Uk Ax
S& o2 5 12 bisphenol A7} #-f-H EHA A
7F Al gk xe] AERAAAE g Fe=
BrFgen, galsk A=e] & =39 bisphenol A
g FAYE o oA zEe =27 W AASTE G
= 7o) B a5} Bisphenol AS X3} A sea-
lant2 AT F 1417} F<t ElYe]A] 90~931pge]
AEHYvty B 31E e} (Krishnan et al. 1993; Borton
et al. 1995). Bisphenol AY A3 = P& w} Aot 2
g 4 glem, Fxe eyt o2 e ziy
22 Bo] F4=e QA FzErm, @A) Azl Hw
Z2z Axl ukgse] AAZAC e T L9
Hledt Aoz YAz 9= Bisphenol Ax -}
ol A w)FAEARA o}z W2 AFr} Bog AH
o[v}. & A YoM bisphenol AT {717 54 =A
o Falgls W ER-E BiAM AANA F2EE
bisphenol A¢] <} FAFaL, o] AAbapel &) o3
+ H71s) S1ske AAE

Mz oLy

Bisphenol A (=5 99.7%, Aldrich Chemical Co.)% 4
d4ez Fstsa, APFEL Sprague-DawleyA|

1053 =8 AMSAYF 222 T3k
AReEe 7Y F dFY97 AT, 28 A
£2E 47 23+2°C8} 55+7%, Y F71% 1247
oz zEYE WA AYE FUSUC AAFE
Nwmsh g257h Afzol FFAL BA A2l o
3t bisphenol A% F2 X|1= vh-g-28) QXA | g
4 F £ 8isd Aoz dEA gled], Jobling
(1995) =, vom Saal (1998) 5, Atkinson (1995) &,
Tsutsui (1998) 5, Krishnan (1993) 52 Al A A}&
3 33Fe Fasled dAsigle £ AdMe 22
< =84 2,20, 200, 2000 pg kgl 5ml-l day 12 & 5
Ao Fo= 498 HAAT 49E comoilE AHE
Bled Bt A FRE] o|fAI7I7bA] (t 219) Wi AT
FAsigeh 50 oAl dAE UAA A =8
oA A7t A4 AT A (vaginal plug)e] F<1d
A& 94l 0d= Fgls, oA 9A7A Eide] $hsd
=242 B9 0d= sl

B3 s A AN £ 2A 9 A AHFEE &
AT, AFRTo QAR G F Yo g
AAsAx, 1, Al v Fo AA7)Rd 23,
wug, Ay, AR, A, Ha T FEHE S35
o AV g e m AR B (A7) S A F X 1000)2
Azl 21844 AF2 deld g Ve 4,
4 747F 1,4,7,14, 219, B4Y 5 63 FAUS
AN 7 el wel Y27 S w55 4, wAk 4l
A 59 7 Fe AN FFE HARNAGT AF 4
AEET o)fA8] AEEE T o] Aabstish

OAF 49 AL (%) =RAF 499 AEAAYS

ZEAEA) X 100
O o)Al HEE (%) =(AF 2299 AEAT/AF 4
44 YEAS) X100

P2 EE A HAste] EAF A5 YEAPE
sl T, AF 499 J2AE HUT F wAF ¢
4 247t anle] & enjElE 7)o R ARl AHgskad
L=

Bl g wAL] 27U R£FE #Hs
st B A 594z FAFY) AALE ZA L AT A
HHEE An|7g ez AAsie AAEHT

High performance liquid chromatography (HPLC,
Young-lin Instrument Co., LTD)Z A}-£3}e] bisphenol
AY) YA B FUshedch mAS AR
AT BANA 200 ulE #Ha ethanol HPLC grade)
200 plE 7}8t & methylene chloride (HPLC grade) 8 ml
& 2R, AN S A F, 059 4714
W& F3 =4 AT vE7|2 553 Aceto-
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nitrile (HPLC grade) 4 ml-& A7 345}, B4 A] 40
ulE HPLCe| F98)¢dch HPLC 2AA]18] f-£28 1ml
min?, T28. 233 nm, o] F4}¢8] W]&L 40:60 (water:
acetonitrile)2 2. g} (OSHAS] bisphenol A 24X
Z1). Column-g- Cis 9.4 X 250 mm (Waters) 3 AR&35.0
o], A&7|= UV detector (A =133 nm)& Ah&sl4ch =
2242 bisphenol AZ 0.05, 0.5, 5, 50, 500 ug ml-!
(acetonitrile)?] =2 #=3F) standard solutiond &
ool yelgen, AT TEFUT AHeE 5
A e 2EIFAE At Hedd T A
2= ANOVAZ o]43}9.0w, 0.05% F&4FA
A7 s

dxz o o3

L 24 g QA7) AF 45

Fo712t ot BAY AL =ZA HEsH gow
A AFE FREE e, 4 15Y 0] FREE A 527t
7} YA AsE Ryl #8829 2000 pug kgt
T2 18, 2149 AFo] HE2TH £23H(p<0.05)
Apo) & vehgth

HALe AA ARl Autde= A3 FAS
A2 vepled, ole 231 A ANT A 719
e Aoz AT 42001 F& 97dA 7]
Fojo] &3 AFHFE= k) 27} 22 A

Table 1. Body weight change of dams during the bisphenol A treatment

o il A FAT AF S BelA ggher,
o] B A9 7él’+£} A BHd - BiSPhenol 2000 pg

1 Rae]] oele] S 18YUHE AFAAAT BYo
o, ol= AlHER —‘.%Cﬁdﬂ o7t o= iﬂrt’rlﬂu} 23
o vlfEke dAl 16~18dUel HdlgE Relx o] F A
3, 2R AtsAlFEke] AA; FeluiA|RL, 2akAre
AReg Qi FfHFFe] HAst S A7) (o] 1991)

o)7|Z8tct. whekA, RAL AR A FIAAG =
AZe] FAY 27 vdehdA] dA =AY, ‘LFﬂ T
g 4 sl

A AL AL FEs 5 AF F7 A
FHen, dze A$ AF639) 1571399, 25F
(25589 AFe] AFHu] A 2wje] AF T2 B
Aot 2ug kgt T EL HE2ET %A}ﬂ AZ 712
Byl.er, 20, 200, 200 pg kgt Fod F2 AF F7} of
7k ZhAsle] 4f- 219040 200, 2000ug kgt ol A
Fol dagel uiste foshA @Fe-(p<0.05) AE
R} (Table 2).

HEzTE 47 AR AFL eH7120 Wt A
A F7rstg e, A o] 24U AF 640 1
Z=(13.8g), 27 (26. Bg)_‘?_i A9 2wz ZF74eHeE el
Atk 2 pg kgl B 2e Az FARE Aezols
Blent, 20, 200, 2000 ng kgt Fod oA 45 21
of fEel] wdte] FBHA WL (p<0.05) AFS B
%o} (Table 3). Nagel (1997) 5-9] ARl #% = (100
pg kg ) F2 Al #719] HF F2g Bydgon, £

[mean (g)+SD]

Group day
(gkg™ g 3 6 9 12 15 18 21
Control 303+16.8 303+16.2 307+18.0 305+13.7 306111 302+19.3 301+8.9 261+13.0
2 302x35.5 299+31.2 296+28.1 300+27.6 303+41.7 207+21.7 300+26.4 2594221
20 308+155 304+20.8 306+£21.7 308+20.3 310£17.5 308+12.1 303+17.3 262+15.4
200 302+28.8 305+19.6 309+15.2 310+11.3 311+15.8 306L£14.2 3031204 266+17.1
2000 3041283 301+20.7 301+19.0 308+16.7 303+8.6 209+23.7  292410.7* 248+11.8*
# : statistically different from control group (p< 0.05)
Table 2. Body weight change of F1 female rats in lactation period during bisphenol A treatment [mean (g)+5D]
Group day
(ug kg™ 1 4 7 14 21 at Sacrifice (22)
Control 6.3+0.55 8.810.90 13.9+1.72 25.5+3.45 37.8+3.51 36.61-3.82
2 6.2+0.30 8.6+0.79 12.7+£0.74 24.4+1.89 35.4x3.30 34.04+-2.87
20 6.2+0.72 95+1.74 13.5+2.31 23.1+4.64 34.8+£4.23 33.114.75
200 6.5+0.76 9.3+1.35 13.3+2.57 22.5+4.28 32.7+4.20% 31.913.92*
2000 6.2+0.28 8.5-+1.66 12.143.17 23.1£3.26 31.4+3.41% 30.7143.44%

* : statistically different from control group (p<0.05)
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Table 3. Body weight change of F1 male rats in lactation period during bisphenol A treatment [mean (g)+5D]
Group day
(hg kg™ 1 4 14 21 at sacrifice (22)
Control 6.41+0.80 9.31£0.74 13.8+£1.83 26.814.10 40.1+4.72 39.81£4.61
2 6.5-+0.30 9.8+1.36 13.1+1.34 24.3+2.50 37.2£2.97 36.21+3.78
20 6.4+0.53 9.1+1.67 13.0+3.01 24.1+4+3.80 35.2+3.48% 33.8+4.35
200 6.4+0.65 8.8+1.33 12.2+2.34 24.5+3.69 33.8+3.77* 31.0+3.23*%
2000 6.3+0.45 8.7+1.21 12.4+2.48 24.6+4.91 32.7+4.31% 31.0+4.31%

* : statistically different from control group (p<0.05)

Table 4. Reproductive performance of dams and viability of neonates administered orally with bisphenol A during

lactational period [mean (number)+ SD]
Group (ug kg™ Control 2 20 200 2000
No. of implantation 12.4+3.80 13.2+3.74 13.8+4.83 12.8+4.10 14.1+£4.71
No. of live fetus 11.5+4.30 12.1+4.36 13.1+5.34 12.1+4.50 13.3+4.97
Pregnancy rate (%) (92.7) 91.7) (94.9) (94.5) (93.6)
M/F ratio 0.94 0.89 0.93 0.98 0.94
4 days viability (%) 90/92 (98) 106/109(97) 89/92 (97) 93/97 (96) 101/106+(95)
21 days viability (%) 63/64(98) 70/72(97) 54/56 (96) 61/64 (95) 61/64 (95)

* ; statistically different from control group (p<0.05)

Aol M) Aztel UX|3bgivh. Bisphenol At 43kl
A A Fol| kel gAYt k] FUVE, mESFA Al
F7k4 Gk Jeplls Zlez g
7] Fodoll g =A P xakte] B L

A8k Yste FA-g Av] 9 447 21 AEEE
Table 40| vtebligith dAlEL H2Te] 92.7%F 13
o, Zr AYPFAAM 91.7~949%2 HAF&EE HHHh
o]}8t Z} Sprague-Dawley 32 A4 5A<l 8.9
~14.90}e]9) A3 90% o]Abe] ZHAME (Baker ef al.
1984)7} AA)sH= 7 o)m), ¥}(2001) S-o] X TF Wistar
o) Q&R 2= 10.3~11.7¢ YAE 91.9~99.1%%} FA}
& AFAE 2ydh Avle A2 0.94gloH, AT
0.89~0.982 2 A At (Baker ef al. 1984). 49
AEEL fx2Te] 98%c] W3] HIEHFZU 2000
ug kg7t 95%2 - Zholgly, 21d AEEE 200,
2000 ug kgl Fod 2] APEFo| Zhdd= AFAE B
t}. o] Jobling (1995) 50| X3t # %% bisphenol A
(2 pg kg9 AR Abke] gl Adtel fAREH,
7] BA F2o] A5 f-Fel JHsAE Elsle 2
= Mk

2. A7)%e] Wl

BAAF 3 A A AREEE 2000 pg kgt
B 29 Aol 93 @& (p<0.05) HAAE By

(Table 5). 743 A ek Al LolA Az 27
Apole Vel @okort fEREvle] wiet Folehs
AEFe Bgeh v A JA] 3571 BE &
el ARE Rgevt BAAY 4L [EHA
orobt. 92 AAre) AfFekd Hzg zpelr) v
ehx] eksketl #$-% da AEEE 2309 FT
Zpole viehdA] gkokont mEaTolA ZAde A
& ¥ywt

kR ZAkAbe] A A7) FFE 2ug kgt A2 A
Z, 20 ug kgt FoJ 7S] 4= MJ( 2}, 200 ug kg
o9 & A, %’—’3. 4, 2000 pg kgt Fei 2]
& A, F925 de) 2}-}011*4 A= f2T 2}
o} (p<0.05)% }ely]v} (Table 6). 73] AdFae =
AN et G geFEslel wel A FaFel 718
E Agg ngon), BASA foAE JASA sk
ohou)A A Egs mAdq MY %57 uet S
Zystol et f-o AL fehdA] dksket AR A g
SF2sle] ue} Zhadle 7S Eglew, 200, 2000
ug kgt FodFoll A 2tz 9-Z3) FHE A Fgel -rr-«l
&7 w2 (p<o. 05) AHE wyvh AF AT
E 2o oA o Ails ¥yl en, 2, 20, 2000 ug kg—l
o el A -n'-4'5]' A} (p<0.05) JehA

27 AR A7) AT 20 pg ketlo] S A
2}, 200 ug kg'9] w4, 2000 ug kg9 7, wiA, HE
AAa} o] tiRFe] w]sle] f-28 2te] (p<0.05)
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Table 5. Relative organ weight of dams administered bisphenol A during lactation period [mean (%) +8D]
Group (ug kg)  Liver Spleen Kidney (L) Kidney (R) Ovary (L) Ovary (R) Uterine
Control 36.31+4.11 1.9+0.40 4.0+0.31 4.0+0.25 0.124+0.031  0.13+0.040 1.00+0.095
2 36.91:3.98 2.2+0.41 4.0+0.28 3.9+0.25 0.11+0.014 0.11£0.031 1.04+0.073
20 35.3+4.92 2.0+0.39 3.9+0.39 4.00£0.45 0.13+0.033 0.13£0.032 0.984:0.0617
200 38.3+4.90 2.1+0.33 3.8+0.37 3.910.47 0.11+0.041  0.1140.035 0.931+0.081
2000 38.8+4.65 2.4+0.40 3.91+0.37 3.91+0.27 0.091£0.048 0.111+0.028 0.86+0.094*
* : statistically different from control group (p < 0.05)
Table 6. Relative organ weight of F1 females exposed to bisphenol A during lactation period [mean (%e) +SD]
Group (ug kg™1) Liver Spleen Kidney (L) Kidney (R) Ovary (L) Ovary (R) Uterine
Control 32.7+1.74 4.1+0.81 6.4+0.45 6.5+0.21 0.15+0.043  0.15+0.040 0.80+0.054
2 33.5+1.62 4.21+1.81 6.01£0.21 6.1£0.35 0.1410.034 0.15£0.044 0.6710.068*
20 34.21+191 4.3+0.95 6.3+0.33 6.24+0.37 0.181+0.051 0.19+0.037* 0.71+0.067%
200 34.3138.57 4.44+0.83 6.1+0.54 6.0+0.28%* 0.19+0.040 0.18+0.024* 0.77+0.123
2000 35.2+3.11 4.5+0.46 58+0.57* 6.1+0.58 0.20+£0.049*% 0.21+0.047* 0.66+0.091%

* : statistieally different from control group (p< 0.05)

Table 7. Relative organs weight of F1 males exposed to bisphenol A during lactation period [mean. (%.)+SD]
Gro . - - . . Seminal
(ug k;,?l) Liver Spleen Kidney (1) Testis(L)  Epididymis (L) .0 (L) Prostate
Control 31.9+£2.25 424051 6.31+:0.43 2.7+0.23 0.45£0.097 0.1240.037 0.52+£0.084
2 34.7+3.00 424045 594042 2.6+0.29 0.43+0.090 0.11+0.034 0.51+0.084
20 33.5+2.24 4.4+0.49 57+0.41% 2.9+0.33 0.43+0.0090 0.114+0.029 0.50+0.120
200 33.3+2.87 4.84+0.43* 5.9+0.60 2.81£0.26 0.45+0.067 0.13+0.036 0.52+0.130
2000 35.6+2.46% 5.1£0.37% 5.610.36% 3.0£0.34 0.43£0.082 0.1810.041*% 0.50£0.099

* : gtatistically different from control group (p<0.05)

& el o} (Table 7).

g AAEEE 4%l we Svkske Age

Hglon, 2000 ug kg T Lo FHEA 2 (p<
0.05) A &< Bye. v AdFae 4k EH o
2 Zrlse AdE Bgem, 200, 2000 pg kgl S F
AA BAsE] F-24 (p<0.05)E R FHS4%
A FFL 4F5ole] we s AiE ngoen,
2000 pg kg1 F-o 7ol A -rr—4'5}ﬂ] e (p<0.05) FFS
veldeh #2508 A EEE 2000 pg kgt Fol ol
A gzt ¥ AFAE Bglovt -rr*—l"'] o AAHA sk
3, e FAFNMNE 2T AEtE 19
ot & Lad A Qa2 2ol gglen,
A2 2000 ug kg ! FoJ 2ol M -3 ¥ A
(p<0.05)2 2ot A7 A Fae dzda 2ol &
LA Eade

A o2 bisphenol A Z=2e) &)t 2A &} HAkA}
o) 744, w)Ake) Adeed Fvlside, AR AT
2 A Fage Zrastgeh 28, 2AY S e
Fool o7t Fraslgl o), AAAE dd A ek

27151 A9tE wolx Aok

Jobling (1995) & A4l (75 kg)®] 150 ug, ]9 o] (25
kg)$] 50 pgel AF&slt 9ol £ bisphenol A%
octylphenol-& Z+7} 2, 20 pg kgt body weight2] ===
QD vheze] FoiRe W AR HYY Fepo)
et Boged A 2 Age) Az o
£ Zlolth =3t vom Saal (1998) -2 44177} 9}
bisphenol A%} octylphenole] 2|3 np$Ae] 47 )
As) QY WA A AR A AN 2
ppb2] bisphenol A7} A|4A oz M9 F7)&E Zv}
N7 Aoz dehtes, xade) 2707} 2asec
T wymslglen, & AN 2nas AuIEe ¥
of ol we} ozt Zhadhs g ehdle Atkinson
2} Roy (1995)%= CD 1 4% o] 200 mg kg¢] bis-
phenol A o7} DNA adducts- 3 A 710k B 1sly
o, Tsutsui 5-(1998)2> bisphenol A7} 50 umol ©]4;
FEolA e weld Z2] DNA adduct A3} Ax
BHAS ¥ 313he] 0w, Niwa £(2000)-2 bisphenol Aol
ot e} AApEe JAETE wstd BFH ks
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Table 8. Estrous cycle of dams before autopsy

(grﬁg?l) Proestrus  Estrus  Diestrus Total
Control - - 8 8
2 - - 9 9
20 - - 7 7
200 1 2 5 8
2000 - 2 6 8

R& 3 shls

3. 2Ae 2457

HE2TLT 2, 20 ug kgt Fe{FollA FARAA =2AL A
F AAE B AN 25 FA71E vehy
t}. 200, 2000 g kg e 247t 3, 2ute]Z) 4 A 7)o
79 ATAES Uehle] =7 @ vehic
o] 7-2- bisphenol A7} 2A| 9] WAF7)o] edske w3
7oz gt} (Table 8).

FAF Y BAF7] = DA A7 (proestrus), T 7] (estr-
us), WA F 7] (metestrus), LA Fx) 7] (diestrus) 2 -5
Sk A7) e FFANAM o 12412 A &HH, Al £
YA A 27} = 2H-EH o] A7] =AY F-ReA
TAAF7L vebdet A7l SR F3 WAl
viehde], A AT EE §949 7 ARtARA ZEa)
97} g AR g 247 1247 A A4H
w DA77 AL T FFe wizhe] o] Fezlvt WA
371 23T vE 24 fEdT e iy £
ol fAEW, A7 ez 1A 71 FA 7| HEF
s} 748 Alvte] AR Yile] AHEHA TAFH

5.597

0.40000 i
030000
020000
0.10000
B 8 58 g
0.00000 & s A
0.0000 20000 40000 60000

A7) 4elE A&sHA ot

ARe FEPERS AL ¥f5ole Ao o
A A= BAFAZNGE el SR71EARF
Z] (lactational diestrus)”} v} LA FA| 7|7+ Aol
oju]9) 94, AR, o FH, EAAS, AR Foll
Wo heAw Qdost 448 FUHNE A% E
= ol% & 3~5%] Wgel Felshn e okt
(o] 1990 mHebAL, 23 F o] AN BT AF
of ¥ARTT FXx, B AP LT FHA
7 BukE 15YRE 59U o|Foizl A& et
7, bisphenol Aol F25 247} $F= st THAF
718 A&steiok s 7]7be] BAF7] ] W] AP T
7} #¥E Aoz Hwoade

4. €3 bisphenol A% Fhe B4

OSHAS] bisphenol A A&7 whel dH 9
bisphenol A }& A%3l7] ¢35l =ETAUS 248k
o YT Hpes 979 EE A AEE 44 2
N #Hsle] A4 3~53 QrEHoz RME A,
bisphenol A2] retention time-2 5.620)glom, H& I
A 28T mE BB EXM= 568l A&
%o} (Fig. 1).

2A8 B4 FAAAM 2ug kgt T2 Aggtel o
¥ L4FFATES AdH ez W2 gl AFHAAT
2AN HAEE gl vzl £H5 3o F=d A
AbAe] ¥ 9% bisphenol A9 ZAEFE 2pgkg? FoF
T AT LE FAZAN AY BA 585 D
A#g Bgel A or ARG GANMYY 5

@ [}
F o
~ -

8.0000 10.0000 12.0000 14.0000

Fig. 1. A representative profile of bisphenol A measured by HPLC, 40 ul of bisphenol A (20 mg ml-!) dissolved in ethanol

was injected.
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Table 9. Concentration of bisphenol A in serum of dams and neonates

Group (ug kg™ Control 20 200 2000
Male - 0.884+0.017 1.861+£0.013 2.14+£0.013 2.22+0.013
Neonates (g ml)
Female - 0.93:0.021 1.941+0.013 2.29+0.013 3.504£0.013
Dams (ug ml™) 1.71+£0.013 1.99+0.108 2.88+0.244 3.591£2.705

— : Not detected

=7} A vieldeh (Table 9).

g BAE ZHA, BAHE oF9 WHF 21.2%7F =
Ao dFE F4EE o $ Ao, ]2 s bis-
phenol A7} AT-Z= 2 st Hdo] 2AFFEE F<ld}
g}, =3}, bisphenol AZ EAld] 2239 S o) 547
¢k A9 552 53 AakAA 2 4R §
Q151 ok Hooper (1998) 5~2 polychlorinated biphenyls
7} PCDDs, PCDFsZE 19941 ¢ 7hAbE2ml x| HelA
A =mgoA =% A}, PCDD/PCDFss} w4
248 7Z+W 9 =L $3](10~120 pg g* fat)2]
TCDD (2, 3, 7, 8-tetrachlorodibenzo-p-dioxin)7} &=
etz ¥ 13ede}l, DDTY PCBss} 7o) bisphenol A%
EHE B3t AAatRbel AeolgE& Fldgid FF
bisphenol Aol| &Jal7|zkolu} Z=8.7)o Bz E Aakate]
S5 Aot AAa fEE Ao AHHom
S Fojold Aoz At}

4 £

2g pRAEA AF ZAA 4 £Foz AHHA
Buld A ER (BAz=F)z LY & bis-
phenol A% A4 #=2] 47 Tt wAlld F2AF
& o) 2A9} kAol wAE dke Yolhur] st
Ade Fegstgd o, AgFates g3 ). Bis-
phenol A 2,000 ug kgt o] Zoll A =48] E4F 21 A
22 AR 2w, 20, 200, 2000 ug kgt FolF FAEA}
o] 2198 AFAEE veplglcl 2akA}l 49, 219 4
Z%0|] bisphenol Aell 2]5}ed 7} ZhAsle] 01}, F-9]
A& 9d%iv}. Bisphenol A Fojol] ojdle] mAL g
A Fefel gasigen, hR AaAe] A A EF
Ax S Eoz Zhadge €A AAAS 7, ¥
A, dad] ANEEe Frhlen, dade &5 9
24 73S 1ych £7 2Rk A vA A g
o] Frtslglom, Al Sk rastglet L 9o 44
71#e] A FeF W #2EA ookt Bisphenol A
200, 2000 pg kg-iel| Al Ztzh 3, 2nfe] o] mA|7L gl

WARAF7) AAE vepi ot 8 2MFES wA 3§
Hol| A= Eojake] 34 21.2%¢) 3351 bisphenol A
7} 71%= 9l Bisphenol A $f7]9] BA Fold| 2
3] EBA|e) estrogenicity®E JEMT, 443 Bdle] 2}
AAke] s, Ag-e] A FRWEE RS ZAY
YPoJ o = HE] o] 53t bisphenol Ax $5& 8 A4k

Al A Aol B Salshalet

A A

2 = SKCR-5319 %|<lell ¢lale] o] Fejzlon,
ol FAt=et

Z27), 2000. WL 4 meEds HAEA. s st 5
AAFATA =54, 8:129-136.

A7), 1998, B L2 E (WE9 AN A EFLHA. 4
gz Adastd Fa A 4:45-52.

7], o=, £ &, oF&3]. 1998. Bisphenol A7} 141
=o] v]A]E od¥k BB E3]#]. 1:193-209.

WA, g, AR, A2 3, QA 2001, WA zAL ol
Ate) A=o] wiabel MRS EF W 2 A7) Ee) 7A
= odgke]] =5k 4|+ J. Toxicol. Pub. Health 17:17~25.

oled<g=. 1991, A} SE2|E pp. 118-146. A2 std =T
A48

#E3F 1999, HPLCS o] £-3F Jj&y) Ao2al =2 490
T =83 17:403-414.

Atkinson A and D Ray. 1995. In vivo DNA adduct forma-
tion by bisphenol A. Environ. Mol. Mutag. 26:60-66.
Andersen ME, HJ Clewell III, J Gearhart, BC Allen and
HA Barton. 1997. Pharmacodynamic model of the rat
estrus cycle in relation to endocrine disruptor. Toxicol.

Environ. Health 52:189-203.

Baker HJ, JR Lindsey and SH Weisbroth. 1984. The la-
boratory rat. pp 838-93. Academic Press, New York.

Bortons JA, MF Lea-Serrano, M Villalobos, V Pedraz and
N Olea. 1995. Xenoestrogens released from lacquer



Effects of Bisphenol A on Dams during Lactation Period in Rats 215

coating in food cans. Environ. Health Perspect. 103:608
-612.

Colerangle JB and D Roy. 1997. Profound effects of the
weak environmental estrogen-like chemical bisphenol
A on the growth of the mammary gland of Noble rats.
J. Steroid Biochem. Mol. Biol. 60:153-160.

Hooper K, MX Petreas, T Chuvakova, G Kazbekova, N
Druz, SD Hayward, J Ianwen, J Grassman and RD
Setpens. 1998. Analysis of breast milk to assess ex-
posure to chlroinated contaminants in Kazakstan ; high
level of Southern Kazakstan. Environ. Health Perspect.
106:797-806.

Jan C, 8 Paige, E Tolbert, HR Carol, LJ Guillette Jr and
RJ Jackson. 1997. Reproductive toxins and alligator
abnormalities at Lake Apopka, Florida. Environ. Heal-
th Perspect. 105:1030-1032.

Jobling S, T Reynolds, R White, MG Parker and JP Sump-
ter. 1995. A variety of environmentally persistent
chemicals, including some phthalate plasticizers, are
weakly estrogenic. 103:582-587.

Krishnan AV, P Starhis, SF Permuth, L. Tokes and D Feld-
man. 1993. Bisphenol A, an estrogenic substance is
released from polycarbonate flasks during autoclaving.
Endocrinology 132:2279-2286.

Longnecker MP, WJ Rogan and G Lucier. 1997. The
human health effets of DDT and PCBs and an overview
of organochlorines in public health. Annu. Rev. Public
Health 18:211-244.

Nagel SC, S Fredrick, FS vom Saal, KA Thyer, MG Dhar,
M Boechler and WV Welshons. 1997. Relative binding
affinity-serum modified access (RBA-SMA assay pre-
dicts the relatie in vivo bioactivity of the xenoestrogens
bisphenol A and octylphenol. Environ. Health Perspect.
105:70-76.

Niwa T, M Tsutsui, K Kishimote, Y Yabusaki, F Inhibashi
and M Katagiri. 2000. Inhibition of drug-metabolizing
enzyme activity in human hepatic cytochrome P450 by
bisphenol A. Biol. Pharm. Bull 23:498-501.

Kim PG, EN Kwon and SH Hwang. 2000. Bisphenol A and
nonylphenol concentrations in Kyonahn Cheon. Korean
J. Environmental Health 26:107-113.

Santti R, M Akelas, L Struss, J Korkman and ML Kostian.
1998. Phytoestrogens : potential endocrine disruptors
in males. Toxicol. Ind. Health 14:223-237.

Shane R, D Solla, CA Bishop, GVD Krak and RJ Brooks.
1998. Impact of organochlorine contamination on levels
of sex hormones and external morphology of common
snapping turtles (Chelydra serpentina) in Ontario. En-
viron. Health Perspect. 106:253~260.

Staples CA, PB Dorn, GM Klecka, ST O’Block and LR
Harris. 1998, A review of the environmental fate, eff-
ects and exposures of bisphenol A. Chemosphere 36:
2149-2173,

Tsutsui T, Y Tamaura, E Tagi, K Hasegawa, M Takahashi,
N Maizumi, ¥ Yamaguchi and JC Barrett. 1998. Bis-
phenol A induces cellular transformation, aneupolidy
and DNA adduct formation in cutural Syrian hamster
embryo cells. Int. J. Cancer 75:290-294.

vom Saal FS, PS Cooke, DL Buchanan, P Palanza, KA
Thayer, SC Nagel, S Parmigiani and WV Welshons.
1998. A physiologically based approach to the study of
bisphenol A and other estrogenic chemicals in the size
of reproductive organs, daily sperm production and
behavior. Toxicol. Ind. Health 14:239-260.

Manuscript Received: March 25, 2003
Revision Accepted: April 15, 2003
Responsible Editorial Member: Don Chan Choi

(Yong~In Univ.)



