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ABSTRACT - Parabens are most wildly used in food, cosmetics and pharmaceutic products as preservatives
caused of safety and cheap. we had examined that paraben had estrogenic activity through the in vivo and in vitro
experiments in last year. We demonstrated that most of parabens(ethyl, butyl, propyl, isobutyl, isopropyl) increased
significantly uterus weight as well as induced proliferation of MCF-7 cell and binding of estrogen receptor as
endocrine disrupter compounds. In this study, we evaluated that whether parabens have effect on male reproductive
system or not. the male rats were administrated parabens by oral injection then examined separation of preputial day
for PND23~PND52. As the results, most parabens delayed pubertal development compare to control group. The
separation of preputial day of Butyl and Propyl parabens at high concentration were PND 44 days and PND 45days
compared to control group as PND 40 days. Even though, parabens as endocrine disrupter wildly spread in food,
cosmetics and pharmaceutic products, we didn't have the safe guideline. In abroad, they are re-evaluating safety
assessment for parabens. In conclusion, parabens delayed pubertal development in juvenile. parabens are consider

as endocrine disrupter chemicals.

Key words: parabens, estrogenic activity, endocrine disrupter, preputial day

rh

3L Atk 19904

—éow Z%% H&EuA 2 &
7} o] Fo|A] 7] AlEFslem, AFAAR] B
A A dolvt Al AAs 5

3 T EE BEug 23 fejideo] Ra=Eith

¥ Author to whom correspondence should be addressed.

197

y&u]A o] Bz E2AG= B & ﬁlra}“‘ﬂTEr‘—Lj %
QF ebdehaM e ThAo] M, Eet ARl 542 LA

H-3 23} slglom, BEAEA SGE, 9T AT
5ol de] AMgde] sttt I £BEE= o, Y oA

23, 39, o A¥Y50) Ik SeRE 44 T=E
FARE AZESAE AT o], AEERAS FARE

z1-g-0] Aol =algo] AZE AUt Dabre er al'P&
ek $H2te) M epllRel Fx7F @A) Tt
o] ANE B ghit o, dAlg Ao BEplFE
1;04 BIHEAl F1 maled] A Aok BRI &

TEHAN S gdehFsr @2 oA 2] S4S

D
5}‘?—% W ool in viro NEPAME FEL AE

EIE

B oo



198 Sun-Jurig Kim et al.

2 foxoz 271 AL, d2EZA F
+e B3 ST, @Y Apellx o of
2=

sAislel 23
U 2] el olwd 93 mAER] 24} sb] 9
s, S gl HeplRElY, T, olixay,
9, o) & SD #71 AZE ol PND 23 i
B PR n) Ae)d e 23E Eye seEE

PND 52A7I] Feist, olsi B EI4 el )
ADg NSHIL, FAFE F Dse] Radh, A, 2
QNS P4 A4 ¥ wsls FEE 24 So2 )
2] o) g2 AFeIc,

e 2wy

AI%%’%

APEHZE Y g, 229 gl ojhx2d g
2hll, 24 mlepl, o]ARd slepdlo] AR RO
L558(Com Oil), FHZFCE 20| = (Flutamide)”
£ AMgstqth

MNESE, S8 T, SE4Y, = 74

AP S EZE Sprague Dawley((F) LUNE o} @ 7
7= A YT AU 15 143-13A)E ARSI
A7 F21 Sprague Dawley rats ZHz} 200124 d<p,
WilE st E9 F g EEF AT 189"
ZAAze] ASe 24T & B AT £ 5% 1H0ﬂ 3l
Foke =S Adsta 2d FAF 208%) ASE oA
FAste] £5%E 9 Wel $ES AEsty et (%‘”H =
of )9k I;HZ——rl-(Flutamlde) oldalehil Foi, 2P}
Zhl ol gulel Fol, Fevehl FolE,
o|&d fﬂra}‘ﬂ FoAT ZHzt 1074 Aol ARSIt

[¢]

|

<

S

!~

£0f
EoAZE AT Bz el APEES 4mlked]
g0z MI 2393 (PND 23)%H 52 (PND 52)¥#7t

A1 18] 3047 T

-Er°4712}%°} 1d 13 gt }EH94 Ws}, 954, g A
73 obd Fel iYL © "

13] £& FEovt ﬂ/\}/ggﬁg I P I
& A7 Gautolysis)E =7] S5l ether® mEHAA B
YT AE B e 2R Anjtt Bshs A
9How 87, FA] Fo] BIIEY A YguD

o
R =1
o), ?047]{* %01]—’:— i é"é?&\:}. AME ‘;-l =T *SH

4] ARt e ¥4 Feiad 298 s, =
€ FEo sl PND 234 E Fo FF A7 i
PR, =M By RAUAIE 24 712350,

SEZ(TSH. T4,T3, Testosterone) =3

BE F=o g —r‘ﬂo % w59 (abdominal
aorta) @2 5B MEY Yo 2HYH TSH, T4, T3 %
TestosteroneS =79 3t}

24, W |sEEy

FoEs & §—¢—E cther2 w}FAIA AAAE 4
Algh & HHEH —‘?‘Ei B B AAAA A ATz
Aol EH??H } HAALE A & T F(Testes), F 8
(Epidiymides), %4l (Prostate), 3'd(Seminal vesicle with
coagulating gland), LABC(Levator ani plus bulbcavernosus
1(Thyroid), =8 (Pituitary gland),
17 (Paired Kidneyys A&3std Ad) A7) S5
] A7 S AREd

muscle complex) e
ZHLiver), 21
< SAL AlFol gk

E’.E— AEMNAEZ A4 (Testes), FEH(Epidiymides),
A/ (Prostate), “§'d(Seminal vesicle with coagulating gland),
LABC(Levator ani plus bulbcavernosus muscle complex),
7H344 (Thyroid), >33 (Pituitary gland), ZH(Liver), 217
(Paired Kidney)S A3l 10 % FAE=LLR (10%
buffered neutral formalinyell A8t UGS FA (3 mm)
2 2% ohe, gvkERl 2AAEAEE A g o)
3t 4 pme] ZAEHEG ARSIt o5 kAl Faby
¢l Hematoxylin & Eosin @4} (H&E stainys st 2%
#Hu)A (Olympus BX50, Olympus Optical Co., Japan)S.2

% ].o:] zzmia]tﬂ-x% @A}—— x]s@ah:]-

A=zel SAXZ

A F 248 ANPEEY AT Sl B Age ¥4
o BAE -r]O}OE] one-way ANOVAZ AAl&t] p=0.05
FodlA 3 FelAde AASA fFode]l UAHM,
Dunnett's t-testE A&ste] iz A 710 EA5H)
oS A8 THp<0.05).

Journal of Food Hygiene and Safety, Vol 21, No. 4



Assessment of Pubertal Development to Parabens-induced Estrogenic Effect in Male Mice

i
ULSA, AIUE, AE 5,
wE 717 B RE AIEE, R, HY diEeEF
ol k Zago] BAEA gk £a

VI F S VIS AU A3 5
e R ER ET R o E

SREnlol=E RT e AREANN AF

e BIkFig 1), AR ¥ 85 AT I Oz

Aoz we A3 neloy BA%E foy

AR % 8% MHY &Y
=g}

5

m

L=

SpIq Solg Uu 3

Of

9321‘4,Jn$,mn1{n

o
s

199

)

AHH = oA
=M 22l 54
gepFrt 3 A A vAs IS AP d9,
iz A BE MAYLS 40x1.83U019eH, 7t &
APz ¥ud B LS AR 7P 93 IF
& =2y sElFo|gon, TEE(2000 mykg/day) oA
44£1.949 olQith FE dehlel A 7Pt 1eEd
2000 mg/kg/dayollr] EjAER] 7AIUo] 4412730 % Fof
Hog RErixde] =oide] #AHUTH EF ojaFE

T

(A) (B)
control Ettwl Paraben |
W ?
| ‘ 30.00
0O (T vgice i WO
CE- R 5 20
& 200 5 2000
2 15000 i %;150‘00
el - H
S 1m0 S 10000
D0 5.00
om : 0m
PND23 PADB PNDIB PNDB PNDA PND48 . PNDZ3 PNDZB PND33 PND3 PND43 PND48
PND ciays PND days
(C) (D)
S —
buthy! Paraben 1 |sobuty| Paraben
135000 i 00 e
i N -
30000 g 0.0 j o
| 3 25000 \ £ 2000 by
5 20000 L2200
s | 20w FFELLLAN
15000 ! :
3 |3 s
£ 10000 | g 1w T 7
5000 L 5000 ferst
000 :3 000
PND23 PND28 PAD33 PND38 PND43 PND 48 -
! 1 PND23 PND28 PND&3 PND38 PND43 PND 48
PND days .
PNDdays
(E) (F)
propyl paraben [ iscpronyl Paraben
350,00 prewe—— : I B0W ==
———Vehle ! ——— vere !
30000 F —o—en o 30000 o
B a0 | o ! ;? ol I
%200.00 T “ S0 | T
Z 15000 || 2 1e000
3 100,00 i 2 100,00 L o
5000 pete | 5000 -
0.00 | 000
PND23 PND28 PND33 PND33 PND43 PND 48 PND23 PND28 PND33 PND38 PND43 PND 48
PND days PND days
il

Fig 1. Body weight Changes (A) Control, (B) Ethyl Paraben, (C) Butyl Paraben, (D) Isobutyl Paraben, (E) Propy! Paraben, (F)

Isopropyl Paraben.
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