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Effect of Genistein on the Onset of Puberty in Female Rats

Kyeung-Yeup Lee and Sung-Ho Lee'
Department of Life Sciences, Sangmyung University, Seoul 110-743, Korea

ABSTRACT : There is growing concern that dietary soy intake is associated with protection of breast cancer. However,
questions persist on the potential adverse effects of the main soy constituent genistein(GS) on female reproductive physiology.
In this study, we examined whether prepubertal exposure to GS affected on the onset of puberty and the associated reproduc-
tive parameters such as hormone receptor expressions in female rats. GS(100mg/kg/day) was administrated daily from postnatal
day 25(PND 25) to the day when the first vaginal opening(VO) was observed, and the animals were sacrificed on the day
after VO occurred. Gross anatomy and tissue weight were compared to test the GS's effect on the cell proliferation. Further-
miore, histological studies were performed to assess the structural alterations in tissues. Specific radioimmunoassay(RIA) were
carried out to measure serum LH levels. To determine the transcriptional changes in progesterone receptors(PR), total RNAs
were extracted from ovary and uterus and were applied to semi-quantitative reverse transcription polymerase chain reaction
(RT-PCR). As a results, advanced VO was shown in the GS group(PND 31.2+0.6) compared to the vehicle group (PND 353+
0.7). GS treatment significantly increased wet weight of ovaries and uteri compared to the vehicle group. Increased serum LH
levels were also shown in the GS group. Graafian follicles and corpora lutea(CL) were observed only in the ovaries from GS
treated animals. Similarly, hypertrophy of luminal and glandular uterine epithelium were found only in the GS group. Collec-
tively, these effects were probably due to the estrogenic effects of GS. In the semi-quantitative RT-PCR studies, the transcrip-
tional activities of PR in both ovary and uterus from GS-treated group were significantly higher than those from the vehicle
group. The present studies demonstrated that acute exposure to GS, at levels comparable to the ranges of human exposure, during
the critical period of prepubertal stage activates the reproductive system resulting precocious puberty in immature female rats.
Key words : Phytoestrogen, Genistein, Vaginal opening, Progesterone receptors, Puberty.
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% ImagerTll -1D main software(Bioneer) Z 74 %3}3 0 4
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3.6g, p<0.01, Fig. 2). 8% LH +&& GS Fofo) 2jaf 24
77kol S7Vsle 73 8-E HAtHTable 2). GS ol A0
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Table 1. Primer sets for quantitative RT-PCR analyses

Product A.T.
Gene Sequences of nucleic acid ro. ue .
size. (1)
F 5-CAGCATGTCGTCTGAGAAAG 477
PR 61

R 5-TATAGCATCTGTCCACTGAC  bp

F 5-CCATCACCATCTTCCAGGAG 574
GAPDH 50
R 3-CCTGCTTCACCACCTTCTTG  bp

PR, progesterone receptor; F, forward; R, reverse; A.T., annea-
ling temperature.
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A17199¢ vehl & 2Hd A £ E(comified cells; Urbanski &
Ojeda, 1985))o] eI TH(Fig. 3 B&D). 22 A& &)
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Fig. 1. Advanced vaginal opening(VO) in immature female
rats treated with GS. CTL, control group; GS, genis-
tein-treated group(100mg/kg B.W.). Bars are mean+S.E.
(n=10 per group). ~ Significantly different from control
group, p<0.01.
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Fig. 2. Changes in body weight during the 7-day of GS admi-
nistration. Values are expressed as meantS.E..(n=10 per
group). ~ Significantly different from control group, p<
0.01.

Table 2. Body weight and serum LH levels at the day after

VO

Control GS
Body weight(g) 93.043.5 85.5+ 3.6
Serum LH (pg/ml) 16.5+7.1 29.8+11.3

Note. Values are expressed as mean+S.E.(n=10).
” Significantly different from control group, p<0.01.
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Fig. 3. Comparison of V.O. status and smeared vaginal cells
between control and GS-treated immature female rats.
(A) V.O. is not occurred in control rats sacrificed on
PND 32. (B) V.O. is evident in GS-treated rats sacrificed
on same day. (C) Vaginal cells are not available in con-
trol rats. (D) Smeared vaginal epithelial cells from GS-

treated rats. The comified feature of cells represents estrus
status.
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Fig. 5. Microphotographs of ovaries and uteri from controls
and GS-treated animals at PND 32. Only a small folli-
cle is apparent in control group(A). Note several corpora
lutea and Graafian follicles in GS group(B). Hypertrophy
of both luminal and glandular uterine epithelium is evi-
dent in GS group(D) compared to the immature state of
control uteri(C). Hematoxylin and eosin staining, *20.
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Fig. 4. Comparison of shape and weight of the organs between control and GS-treated immature female rats. Enlarged ovaries(A)
and uteri(B) are found in GS-treated rats. (C) The relative ovarian weights per body weights in control(CTL) and GS-treated
rats(GS). (D) The relative uterine weights per body weights in control and GS-treated rats. Values are expressed as mean+

S.E.(n=10 per group). '

Significantly different from control group, p<0.05. ”

Significantly different from control group, p<0.01.
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Fig. 6. Effects of prepubertal GS administration on the ex-
pression of PR in the ovaries(A) and uteri(B) in rats
sacrificed on PND 33. Animals were sacrificed on the
day after V.O. occurred. Semi-quantitative RT-PCR was
carried out as described in 'Materials and Methods'.
Values are expressed as mean +S5.E.(n=6 per group).
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