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ABSTRACT - This study was conducted to determination of the endocrine distruptor function of 'Parabens' by
dosing ethyl paraben, propyl paraben, isopropyl paraben, butyl paraben and isobutyl pﬁraben to the immature SD
rats. 18 groups were given vehicle control group, negative control group (Dibutyl phthalate), postive control group
(1'7-o. Ethynylestrdiol) and each paraben groups involved 3 dose level. Rats were injected with 62.5, 250 and
1,000mg/kg from postnatal day 19 till 21 once a day in subcutaneous and a total 3 times. There was no treatment
related death. but, subcutaneous nodule, edema, alopecia and scrub formation on 1nJect10n site was observed. These
signs was become worse in high dose level. these signs was cause from physical stimulation by test substance which
parabens were mix with corn oil as vehicle. In the analysis of organ weights, absolute and relative vVVeights of brain,
spleen, liver, thymus, heart, kidneys, adrenals, ovaries and vagina were no difference with control group. but, wet
and blotted weight of uterus was increased in every high dose parabens treat group. Especially, all dose level of
isobutyl paraben was showed increment of uterus weight. uterus dilatation of parabens treated group was observed
in gross anatomic pathology and these result was agree with wet and blotted weight of uterus. In the result of this
study, estrogenic effect as endocrine distruptor was observed in ethyl paraben, propyl paraben, isopropyl paraben,
butyl paraben and isobutyl paraben. and it was considered isobutyl paraben has highest estrogrnic effect under the
condition of this study.
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Table 1. Clinical signs
Group No. of Day after treatment
Test item / Dose anirr.xals Signs
(me/kg) o 1 2 3
Vehicle (031 6 No abnormalities detected 6 6 6 6
Dibutyl phthalate G2 6 No abnormalities detected 6 6 6 6
100
17a ~Ethy nylestradiol ?3 6 No abnormalities detected 6 6 6 6
Ethyl paraben G4 . 6 No abnormalities detected 6 6 6 5
62.5 Subcutaneous nodule in injection site 0 0 0 1
G5 6 No abnormalities detected 6 5 0 0
250 Subcutaneous nodule i injection site 0 1 5 6
Edema on the injection site 0 0 2 0
G6 6 No abnormalities detected 6 5 0 0
1,000 Subcutaneous nodule in injection site 0 0 6 6
Edema on the injection site 0 2 5 0
Scrib formation on the injection site 0 1 1 1
Propy! paraben G7 6 No abnormalities detected 6 5 6 6
62.5 Subcutaneous nodule in injection site 0 1 0 0
G8 6 No abnormalities detected 6 6 0 0
250 Edema on the injection site 0 0 6 6
G9 6 No abnormalities detected 6 6 0 0
1,000 Subcutaneous nodule in injection site 0 0 6 6
Edema on the injection site 0 0 2 0
Isopropyl paraben Gl0 6 No abnormalities detected 6 6 6 6
62.5 Subcutaneous nodule in injection site 0 0 0 0
Gl1 6 No abnormalities detected 6 5 4 6
250 Subcutaneous nodule in injection site 0 1 2 0
Gl12 6 No abnormalities detected 6 0 0 0
1,000 Subcutaneous nodule in injection site 0 6 6 6
Edema on the injection site 0 1 5 0
Scrib formation on the injection site 0 0 0 2
Aopecia on the injection site 0 0 1 1
Buty! paraben g‘é% 6 No abnormalities detected 6 6 6 6
Gl4 ] No abnormalities detected 6 6 3 2
250 Subcutaneous nodule in injection site 0 0 3 4
Scrub formation on the injection site 0 0 0 1
G15 6 No abnormalities detected 6 0 0 0
1,000 Subcutaneous nodule in injection site 0 6 6 6
Edema on the injection site 0 6 6 0
Scrub formation on the injection site 0 0 1 1
Aopecia on the injection site 0 2 2 4
Isobutyl paraben G16 6 No abnormalities detected 6 6 5 5
62.5 Subcutaneous nodule in injection site 4} 0 1 0
Scrib formation on the injection site 0 0 0 1
G17 6 No abnormalities detected 6 6 1 0
250 Subcutaneous nodule in injection site 0 0 5 5
Scrib formation on the injection site 0 0 0 1
Aopecia on the injection site Q 0 0 1
Soiled perineal region 0 0 1 1
G18 [ No abnormalities detected 6 0 0 0
1,000 Subcutaneous nodule in injection site 0 5 6 6
Edema on the injection site 0 6 6 0
Scrib formation on the injection site 0 1 3 3
0 3 4 4

Aopecia on the injection site
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Table 2. Serum hormone concentration

Growp Hormore concentration
Test item /Dose Estrogen FSH LH
(mg/kg) (pg/mL) (1U/L) (1U/L)
Vehicle Gl Mean 451 .25 2071 0.26
0 S.D. 1996 10.3 0.2
Dibuty | phthalate G2 Mean 13075 ** 1483 0.19
1 S.D. 508 7.3 0.0
17 a - Ethyny lestradiol G3 Mean 201 83 * 551 0.00
100 S.D. 77.2 0.0 0.0
Ethyl mpraben Gd Mean 155 .40 ** 1754 0.26
62.5 S.D. 807 0.0 00
G5 Mean 213 .67 1551 0.30
250 S.D. 699 1.3 0.1
6 Mean 143 60 *** 529 0.10
1,0 00 S.D. 771 2.3 0.0
Propyl paraben G7 Mean 470 .00 1011 0.38
62.5 S.D. 3720 0.4 0.0
G8 Mean 343 40 1353 0.34
250 S.D. 3450 1.4 0.0
G9 Mean 143 .60 529 . 0.10
1,000 S.D. 77.1 2.3 0.0
Isopropyl paraben Gl O Mean 181 .33 000 0.00
62.5 S.D. 116.0 0.0 0.0
Gll1 Mean 453 .40 1380 0.65
250 S.D. 3126 0.0 0.0
Gl 2 Mean 195 .00 782 0.16
1,000 S.D. 0.0 1.4 0.1
Butyl paraben Gl3 Mean 314 .67 1229 0.28
62.5 S.D. 126.1 1.6 0.2
Gl4 Mean 302.75 996 0.46
250 S.D. 2840 0.0 0.2
Gl5 Mean 213 .20 1061 0.00
1,000 S.D. 970 0.0 00
Isobutyl paraben Gl6 Mean 239.17 000 0.00
62.5 S.D. 119.1 0.0 g0
Gl7 Mean 164 .50 843 0.18
250 S.D. 672 2.4 0.1
Gl 8 Mean 154 .50 1200 0.31
1,000 S.D. 1336 11.0 02

Significant differences as compared with control(G1)

A

o] thzo] Hlsl F-o 4 UAl
9

* p<0.05

#=* p<( 01 *» p<0.001

1,000 mg/kg FofollA izl vlaf] f-2d3A4 S8t

Har

, AHFel wet weightol A]

OFA]

[s3

dlz, o€

1,000 mgkg T, T2 gl 1,000 mekg
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Table 3-1. Absolute organ weights

Uterotrophic Assay

123

Group N . . Kidneys  Adrenals

Te st ftem / Dose N i:)n;)ll; BW. Bain Spleen Liver Thymus Heart Tt Rt it .
(mg/ke) B (@ (9 (@ (@ (@ (@ (@ (@ (mg (mg
Vehicle G1 6 Mean 4698 141 0.29 2.28 017 0.28 0.34 0.33 6.30 6.83
0 . SD. 7.3 0.1 0.0 0.5 0.0 0.1 00 01 3.2 31
" Dibuty1ph thal ate G2 5 Mean 48.12 137 030 2.36 020 0.29 0.35 0.35 5.47 5.28
1 SD. 7.7 0.0 00 0.5 0.0 0.0 0.1 01 1.4 1.0
17a- . G3 [ Mean 46.91 144 027 2.2 015 0.28 0.32 0.33 595 542
Ethyn yles tradio] 100 SD. 50 01 00 04 0.0 00 00 00 17 13
Ethyl papra ben G4 6 Mean 4759 145 033 2.28 018 0.27 0.33 031 5.7 5.33
625 SD. 4.6 0.1 0.1 0.4 0.1 00 0.0 00 1.5 1.0
G5 6 Mean 48.29 137 031 2.32 017 0.29 0.32 0.33 5.25 4.52
250 SD. 5.4 0.1 0.0 0.4 0.1 0.0 00 00 1.0 06
G6 6 Mean 48.28 139 037 2.30 015 0.27 0.33 0.34 553 5.08
1,000 3SD. 63 0.1 0.1 0.4 0.1 00 00 00 32 34
Propy | para ben G7 6 Mean 48.13 145 0.29 2.03 017 028 033 033 7.73 7.28
625 3D, 3.2 0.0 0.0 0.2 0.0 0.0 0.0 00 09 14

G8 6 Mean 43.41 141 031 1.8 017 0.27 0.33 036 7.02 6.22
250 SD. 6.9 0.1 0.1 0.2 0.0 00 01 01 1.6 1.6
G9 6 Mean 4698 144 035 2.09 014 027 0.31 031 6.66 6.8

1,000 SD. 4.1 0.0 0.0 0.3 0.0 0.0 0.0 00 1.0 1.1

Isopropy | paraben G10 6 Mean 49.91 140 032 2.25 019 0.28 0.34 0.3 7.62 765
625 SD. 57 0.1 0.1 0.4 0.0 0.1 0.0 00 11 1.2
Gl1 6 Mean 48.09 145 030 2.15 018 0.28 032 03¢ 7.2 7.25
250 SD. 6.0 0.1 0.0 0.4 0.0 0.0 0.0 00 1.3 0.7
G12 6 Mean 45.33 140 036 2.02 011 0.28 032 0.33 7.73 7.38
1,000 SD. 4.3 0.1 0.1 0.2 0.0 00 0.0 00 07 1.2

Butyl paraben G13 6 Mean 47.88 145 032 2.03 017 0.28 031 032 615 7.57
625 SD. 5.7 0.0 0.0 0.3 0.0 0.0 0.0 0.0 1.9 1.7

G14 6 Mean 48.01 146 033 2.06 020 0.29 0.33 033 745 6.75
250 SD. 5.4 0.1 0.1 0.3 0.0 00 00 00 1.2 1.3

G15 6 Mean 46.30 143 034 202 0156 0.28 0.32 033 692 7.05

1,000 SD. 4.6 0.1 0.0 0.2 0.0 0.0 0.0 00 1.1 1.1
I'sobut yl paraben Gl6 6 Mean 48.13 145 0.20 2.03 017 0.28 0.33 033 773 7.28
625 SD. 3.2 0.0 0.0 0.2 0.0 0.0 00 00 0.9 14
G117 6 Mean 43 .41 141 0.31 1.88 017 0.27 033 036 7.02 6.22
250 SD. 6.9 0.1 01 0.2 0.0 00 0.1 01 1.6 1.6
G118 6 Mean 46.98 144 035 2.09 014 0.27 031 0.31 6.65 6.8

1,000 SD. 4.1 0.0 0.0 0.3 0.0 00 0.0 00 1.0 1.1

olazzd vl 1,000 mgkg FoE, € el 250 £ZHaA

mgkg T, 7€ F2hl 1,000 mgkg FAT, olaFd
gl 62.5 mgkg FAT o12FE Hepdl 250 mgkg F
o5, olAaxd mlEhil 1,000 mgkg Ttz
Hlg] F9A%lE 7S Bmyul AFZ2] blotted weightollA]
= optizz, olgaeb 1,000 mgkg T, T2 )
il o, o)Axzd dehl 250 mgkg T, ojAaZ
2 gl 1,000 mgkg T, FEIH T 250
mgkg T, $E bl 1,000 mgkg Foid, ol4F
sl 62.5 mgkg T, ol&HE bl 250 mekg
Tz g olaRe skl 1,000 mgkg FolwolA el
AE Z7FE HYT (Table 3-1, 3-2 and 4).

hu S

iz, de wehl 1,000 mgkegFolwt, T2 et
# 1,000 mgkg FoIE, olaNE 2 62.5 mgkeFH
2, olA%g mehl 250 mgkg FHE, ©)4a%E b
1,000 mgkg FoldolM Tt A-gzte] &g dilatation of
uterus hom)o] F2EHI oM, 1 9] Y& AFEE Foe] 4
S ek o= gizaatke] Alolyh HAEA] A3kt (Table 5).

X HAEE ZA

FA iR A, A Wee] dAs] BiF = 13,
Aule & Y3Aoj(very large tall columnar epithelial
celDZ =) e, AEA Fo] HEL 2014(=
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Table 3-2. Absolute organ weights

Group Ovaries Uterus .
: B.W. A

Test item /Dose Moo W Lt. Rt Wet  Blotted agma
(m gkg) (g) (mg) (mg (mg) {(mg (mg)

Vehicle G1 6 Mean 4698 12.48 11.92 3352 2320 6167
0 SD. 73 33 1.1 7.6 6.7 15.6

Dibutyl phthalate G2 6 Mean 4812 14.17 12.97 3260 2655 5778
1 SD. 77 47 18 13.4 8.5 16.6

17a- G3 6 Mean 4691 12,62 12,52 15235 %% 10040™% 76438

Ethyny lestradiol 100 SD. 5.0 3.7 2.6 37.9 6.9 35.3

Ethyl papraben G4 6 Mean 4759 10.08 9.82 3715 3063 3215

. 625 SD. 46 15 19 14.0 10.9 15.1

G5 6 Mean 4829 10.70 9.83 4267 3153 5258
2 50 SD. 54 2.1 1.6 18.8 15.0 24.7
G6 6 Mean 4828 9.13 893" 7093%* 5983*** 5800
1,000 SD. 6.3 2.2 1.9 17.7 17.8 20.1

Propyl paraben G7 6 Mean 46.09 8.47 9.37 3743 3042 4422
625 SD. 10.3 2.1 4.3 6.2 6.3 25.6
G8 6 Mean 4882 11.73 12.12 38.10 2768 4023
250 SD. 62 6.3 44 14.4 10.6 14.7
G9 6 Mean 4561 8.62 8.95 62.92% 7 5532° 77 8485
1,000 SD. 33 3.4 19 12.1 9.7 35.6

Isopropyl paraben G10 6 Mean 4991 12.65 14.18 4270 3307 * 70.48
625 SD. 57 4.8 3.0 7.6 5.0 39.7
G11 6 Mean 4809 12.48 15.17 4540 3785 ** 5697
250 SD. 60 1.9 6.4 6.9 7.8 16.6
G12 6 Mean 4533 13.87 14.53 7422%*" g483*** G465
1.000 SD. 43 2.3 3.8 22.1 17.9 45.5

Butyl paraben G13 6 Mean 47.88 14.85 16.55 3118 2497 4012
625 SD. 57 4.6 5.7 4.9 4.5 12.4
G14 6 Mean 4801 13.93 16.52 4505%* 3548 61.62
250 SD. 54 2.8 4.1 7.1 5.7 18.4
G15 6 Mean 4630 11.22 13.30 6037%** 4040** 6638
1,000 SD. 46 1.9 2.0 9.7 10.9 31.5

Isobutyl paraben G186 6  Mean 4813 14.18 14.40 14050¥** 9323#%%% 11453
625 SD. 32 2.3 3.6 37.9 16.1 36.0
G17 6 Mean 4341 13.92 13.95 851 0" 6878 ** sggg2
250 SD. 69 2.5 3.8 23.9 17.9 42.3
G18 6 Mean 4698 13.08 16.08 131.43°7F 10185 % 9468
1.000 SD. 4.1 3.3 3.0 27.6 9.1 34.7

Significant differences as compared w ith contr ol{G 1) * p<0.05 ==*p<0.01 **+ p<0.001

2)o] At A2el AoEN
olhAxzy slghil ¥ Fd sl A¢ £33 BF g9l R oA A52 7 (uterine diameter)ol A “d=

1,000 mg/kg &l v 72719 & 9545 (medium
high colu- mnan® Fd=o] AL, MEZD=} o
15 A5s Fduixs Bk tha 2 #EHA 28
L olatg vepdl RoiFe Ay §HelEA
koLt 6.25, 250 ¥ 1,000 mgkee ZE
AU 4] (very large tall columnar epithelial cel)Z
o Aem, AZAA e vl 2013 (=2)°1.
RS 38 e AEEE TP A
F AL e AFATRA 1T X e Hlgol

) EH(1<)°] A} (Table 6).

(major)e thzzol] tell el dsle 71, e Thl 250
mgkg FoFo] e e A4, olazzd FHepll 62.5
mgkg Fodol ol e fa 2 ooland gk
1,000 mg/kg FolZo] freld = 5

A3 274 9] T (minor asixy iRl ois] o€ vl
250 mgkg FoLol Freddle A, olazzd miehdl
1,000 mghkg Folol #Fo4d%de S7H, ke mepl
250 3 1,000 mg/kg Tl FAHlE ST BRI

A HEA (Uterine wall thickness)2] #thX] (Maximum)el]
A izl thal FA xR0l o8 e Sk, olE o
2hll 250 mgkg Fowe] YA Y= T4E HAoh

-
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Table 4. Relative organ weights

5 G roup No. of B.W. Brain Spleen Liver Thymus Heart Kidneys Adrenals
Test item / Dose animals Lt Rt. L. Rt.
(me/ke) (B (%) (%) (%) (%) (W (%) (%) (%x1,000)
Ve hic le Gl 6 Mean 46.98 3.04 0.62 481 0.35 060 072 070 1316 14.12
0 S.D. 7.3 0.3 0.1 0.4 0.1 00 00 0.1 5.1 4.1
Dibutylphthal ate G2 6 Mean 4812 2.90 0.63 4.86 042 060 072 073 1136 11.09
1 S.D. 7.7 0.4 0.1 0.3 0.1 0.1 0.1 0.1 20 20
17e— G3 6 Mean 46.91 3.09 0.57 4.67 032 060 069 071 1256 11.48
Ethy ay le stradi ol 100 S.D. 5.0 0.2 a.0 0.4 6.1 00 0.1 0.0 2.4 20
Ethyl papraben G4 6 Mean 4759 3.06 0.68 4.78 0.38 0.56 0.69 0.65 12,11 11.28
62.5 S.D. 4.6 0.3 0.1 0.5 0.1 00 0.1 c.0 2.8 2.2
G5 6 Mean 48729 2.86 0.65 4.79 034 060 067 067 10.91 9.43
250 S.D. 5.4 0.3 0.1 0.3 0.1 00 00 0.0 2.0 1.4
G6 6 Mean 48 28 2.92 0.77 4.75 031 055 087 071 11.32 10.39
1,000 S.D. 6.3 0.4 0.1 0.2 0.1 00 00 0.0 6.3 6.7
Propyl paraben G7 6 Mean 46.00 3.25 0.70 5.14 040 065 0.72 072 1034 10.30
. 625 SD. 0.3 0.8 0.4 0.7 a.1 0.1 0.1 0.1 5.4 39
G8 6 Mean 48.82 292 0.62 4.85 0.32 058 070 0.65 1L91 10.74
250 S.D. 6.2 0.4 .1 0.2 0.1 00 00 0.0 1.1 2.8
G9 6 Mean 45.61 3.08 0.68 4.50 044 057 070 071 11.68 10.80
1.000 S.D. 3.3 0.3 0.1 0.2 0.3 0.1 0.0 0.1 1.7 14
Isopropyl paraben G 10 6 Mean 49.91 2.83 0.64 450 0.37 056 068 072 15.3¢ 15.37
62.5 S.D. 5.7 0.3 0.1 0.2 0.1 0.1 0.1 0.1 2.1 1.9
G 1l 6 Mean 4809 3.04 0.62 4.44 037 058 067 071 1519 15,13
250 S.D. 6.0 0.3 0.1 0.3 0.0 00 00 0.0 2.6 0.8
G12 6 Mean 4533 3.10 0.79 4.46 0.24**0.62 071 072 17.22 16.27
1,000 SD. 4.3 0.2 0.1 0.2 0.0 00 0.0 0.0 2.5 2.2
Butyl paraben G 13 6  Mean 47.88 3.05 0.66 4.24 *¥036 057 0657068 1291 1583
62.5 S.D. 5.7 0.3 0.1 0.3 0.0 00 00 0.1 36 3.1
G114 6 Mean 4801 3.06 0.68 4.27% 041 0.60 0.70 0.69 1551 14.05
250 S.D. 5.4 0.3 0.t 0.2 0.0 0.0 0.0 0.0 1.5 20
G 15 6 Mean 46.30 3.13 0.73 4.37 0.32 061 069 071 14.94 15.24
1,000 S.D. 4.6 0.4 ) 0.1 02 Q.l 0.0 0:17 0.0 1.7 2.0
Isobutylparaben G 16 6 Mean 4613 3.03 0.60 4.21 0.35 0.58 068 0.69 16.12 15.18
62.5 S.D. 3.2 0.2 0.1 0.2 0.1 0.1 0.0 0.0 2.2 3.1
G17 6 Mean 43.41 3.31 072 4.41 041 061 0.79 0.8 1679 14.17
250 S.D. 6.9 0.5 0.1 0.7 0.1 0.0 0.2 0.3 6.2 2.8
G 18 6 Mean 46.98 3.07 0.75 4.44 030 058 066 0.66 14.17 14.48
1,000 S.D. 4.1 0.3 0.1 0.3 0.0 0.1 0.1 0.1 2.0 2.0
Significant di ferences as compared with control(G 1) * p<0.05 »*x p<0.01
Table 5. Necropsy findings
Grap GL G2 & G 6 & & G @
Orgn Dase (mgkg) 0 100 1 625 250 1,000 625 250 1,000
r o exami
Nunter d eamne 6 6 6 6 6 6 6 6 6
arind's
Uterws  No. o examined 6 6 6 6 6 6 6 6 6
Not Remarkable 6 6 0 6 6 4 6 6 5
Ramarkdble 0 0 6 0 0 2 0 0 1
— Dlaaion
mininmd - - - - - - - - 1
mild - - - - = 2 - - -
maderate - - 6 - - - - - -
Greup G0 Gl @Glg G113 Gl4 G5 GI16  Gl7 (I8
Orgn  Poemeke) 625 250 1.000 625 250 1.000 625 250 1000
Numier o examined
anmds 6 6 6 6 6 6 6 6
Uterts  No. of examined 6 6 6 6 6 6 [§} 6 6
Not Rermarkable 6 6 6 6 6 6 0 3 0
Remarkeble 0 0 0 0 0 0 6 3 6
~ Ditaeion
mirtmd - - - - - - - - -
mild - - - - - - - 3 -
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Table 6. Histopathological findings

Group Gl G2 G3 G4 G5 G
Tissues Dose (mg/lmL/kg) 0 100 1 625 250 1,000
Number of examined animals 6 6 6 6 6 6
Uterus  Epithelial cells, small, low colunnar (=1) 6 6 0 6 6 6
Epithelial cells, medium, high colummr (>1) 0 0 0 0 0 0
Epitheiial cells, medium, high colummr (%15) 0 0 0 0 4} ¢}
Epithelial cells, very large, tall cdumnar ( = 2 ) 0 0 6 0 o} o}
Group G7 G8 GY9 GIO Gl1 Gi2
Tissues  Dose (mg/lmL/kg) 625 250 1,000 625 250 1000
Nunber of examined animals 6 6 6 6 6 6
Uterus Epithelial cells, small, low columnar (<1) 6 6 6 6 6 1
Epithelial cells, medium, high colummr (> 1) 0 0 0 0 0 1
Epithelial cells, medium, high colummr (=15) 0 0 0 0 0 4
Epithelial cells, very large, tall cdumnar (2 2 ) 0 0 0 0 0 0
Group Gl3 Gl14 G15 GiI6 G17 18
Tissues Dose (mg/lmL/kg) 625 250 1,000 625 250 1,000
Nunber of ex amined animals 6 6 6 6 6 6
Uterus Epithelial cells, small, low columnar (<1) 6 6 3 0 0
Epithelial cells, medium, high colummar (>1) 0 0 1 0 0 0
Epithelial cells, medium, high colummr (=15) 0 0 2 0 0 0
Epithelial cells, very large, tall cdumnar (2 2 ) 0 0 0 6 0 6
Table 7. Image analysis of uterus
()
Group No of Uterire diameter Uterine wall thickness
A No.
Test item / Dose animals Major axis Minor axis Maxim un Minimum
(mgfks)
Vehicle G1 6 Mean 1,159.27 770.02 424.60 25194
0 S.D. 174.70 124.77 93.35 173.82
Dibuty1 pithalate G2 6 Mean 1,030.75 668.63 415.21 191.82 *
100 SD. 334.90 302.59 172.89 61.53
FEF - - " FEF
17 @ —Eihynylestradol G3 6 Mean 1.817.42 1.110.76 568.21 287.86
1 SD. 297.19 198.95 65.93 36.69
Ethyl papraben G4 6 Mean 1,105.97 743.72 %% 520.90 203.45
£2.2 S 471,49 39666 23983 a8.47.
6 Mean  820.02 ***  544.62 306.33 % 14211
250 SD. 116.59 128.40 60.27 52.04
6 Mean 1,056.98 729.93 48247 175.11
1000 SD. 134.29 126.53 193,55 49.75
Propvl paraben G4 6 Mean 1,038.95 638.78 392.89 160.89
625 SD. 286.04 289.15 175.32 46.34
6 Mean 942.40 635.28 37253 223.63
250 SD. 14018 106,29 70.88 195.03
6 Mean 1,10945 1,397.67 508.64 202.40
1,000 SD. 237.25 2.160.91 77.48 42.41
Isorropyi paraben G4 6  Mean 948.85™°  723.66 41433 221.00
625 SD. 173.97 94.31 132.00 108.03
6 Mean 1,103.22 826.01 450.23 250.43
250 SD. 140.25 114.94 105.07 62.58
6 Mean 1,208.98 962.047 46410 240.82
1,000 SD. 13245 157.90 91.19 47.93
Buryl p'éraben G4 6 Mean 1,068.30 655.42 367.58 190.86
62,5 S 208,32 12018 12452 30.92
6 Mean 1,021.69 786.98 41757 196.52
250 . . Sh. 165.63 156.03 53.63 71.74
6 Mean 1,170.45 840.50 41553 228.51
1000 S.D. 27252 190.25 108.95 65.24
Isobutyl paraben G4 6 Mean 1,409.26 953.82 490.56 214 .49
625 S.D. 362.16 191.61 93.30 48 .61
6 Mean 1.416.83 11165277 546.73 256.36
250 S 369.30 23370 120,32 94.73
6 Mean 1,629.74 *%% 1,108.94%*%** 528.23 231.95
1000 S.D. 164.03 191.94 99.91 71.03

Uterme diameter and wterine wall thickness was measwed about uterire born of left and right

Significant dfferences as compared with corirol G1)

* p<OO05 ** p<0.01 *#++= p<0.001
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