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ABSTRACT

Genistein 1s an isoflavone abundantly presents in soybeans, and shows a structural similarity to
estrogen, which suggests that it may act as a phytoestrogen. Recently, genistein has been
shown to have a stimulatory effect on bone formation and an mhibitory effect on osteoclastic
bone resorption. In addition, genistein has been reported to be as active as estrogen in
maintaining bone mass in ovariectomized (OVX) animals. However, the mechanisms for the
action of isoflavone as a phytoestrogen remain unknown. Here, we investigated the effect of
genistein on the expression of type I collagen (COL I), alkaline phosphatase (AP), osteopontin
(OP) and osteocalcin (OC) genes that have been associated with bone formation in mouse
osteoblastic cells (MC3T3-E1 cells) and OVX mice. In MC3T3-E1 cells, genistein as well as
estrogen increased the amount of OP mRNA. No significant difference was observed in the
levels of COL I, AP and OC mRNAs. In OVX mice, the weight of uterus was significantly
decreased compared with the sham-operated control. Estrogen completely restored the weight
of uterus in the OVX mice, whereas genistein did not affect. The levels of the four transcripts in
the bone were markedly decreased in the OVX mice. Estrogen increased the levels of COL I
mRNA, but not AP, OP or OC mRNA. Similar findings were observed in the genistein treated
OVX animals. These results indicate that genistein exhibits estrogenic action in bone of OVX
animals without estrogenic action in the uterus. Thus, these results suggest that soybean
containing genistein may be useful nutritional source in the prevention of osteoporosis. Soy
Protein Research, Japan 2, 76-82, 1999.
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Fig. 1. Skeletons of genistein with estrogenic properties (phytoestrogen).
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Fig. 2. The effects of genistein and 17f-estradiol on osteoblastic markers gene expression during
osteoblast differentiation. MC3T3-E1 cells were treated for 24h with vehicle (100% ethanol),
genistein or 17-estradiol on days 3, 6, 9, 12 and 18. Total cellular RNA was isolated, and RT-
PCR analysis was performed as described in methods. COL I, type I collagen : AP, alkaline
phosphatase : OP, osteopontin : OC, osteocalcin.
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Fig 3. The effects of genistein and 17f3-estradiol on osteoblastic markers gene expression during osteoblast

differentiation. Fig. 2 was the results normalized to B-actin mRNA and presented as a percentage relative to
the results of the control on day 4. The results are presented as the mean + SD (n=3). Control (H),

Genistein (O), Estradiol (&)
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Fig. 4. The effects of genistein and 17f3-estradiol on
uterus weight in OVX mice. Female mice were
either sham-operated or OVX. Some OVX mice
were treated for 2 weeks with genistein (0.1
mg/day) or 17f3-estradiol (0.1 ug/day) subcutane-
ously. The results are presented as the mean + SD
(n=5).
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Fig. 5. The effects of genistein or 178-estradiol on
osteoblastic markers gene expression in OVX mice
bone. Total RNA was isolated from genistein or
17p-estradiol treated mice femur. A: RT-PCR
analysis was performed as described in methods.
B: The results of COL I in panel A were normalized
to B-actin mRNA and presented as a percentage
relative to results of the sham-operated control.
The results are presented as the mean + SD(n=5).
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