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Post-menopausal osteoporosis is known to be related to estrogen deficiency.

The purpose of this experimental study is to investigate whether or not estrogen administra-

tion can prevent or retard the process of osteoporosis induced by oophorectomy in rats.

Fifty-two Sprague-Dawley rats, aged five months, were separated into three groups. Group 1
(4 rats) was control group that had sham operation without oophorectomy. Goup 2 (32 rats) was
another control group that had bilateral oophorectomy alone. Group 3 (16 rats) was experimen-
tal group that had estradiol administration from the fourth week through the eighth week after
bilateral oophorectomy. In group 1, all the rats were killed at the fourth week after sham opera-
tion. In group 2 and group 3, four rats in each group were killed weekly until the eighth week
after oophorectomy. All the animals were subjected to radiological, histological studies on the

tibia, ilium, skull, and the sixth lumbar vertebra. Also, histomorphometric measurements were
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done on the trabeculae of the proximal tibia. Following results were observed:

1. Osteoporotic changes were evident from the fifth week after oophorectomy and increased
with time on the radiologic examination in group 2. In contrast, osteoporotic changes were evi-

dent from the second week after oophorectomy and progressed with time on the histological and

histomorphometric studies in group 2.

2. After administration of estradiol, osteoporotic changes which include thinning of the cor-
tex, decrease of the amount of trabeculae were partially restored on the radiological, histological

studies in group 3.

3. Histomorphometric study revealed that the trabecular area percent (the proportion of total
area of the trabeculae from the whole metaphyseal area), decreased progressively through the
eight week after oophorectomy in gorup 2. Whereas the trabecular area percents of group 3
were higher than those of group 2, but still lower than initial value before oophorectomy.

Based on the above observations, estradiol administration appeared to delay the progression
of the osteoporotic changes induced by oophorectomy in rats.
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Fig. 1. Radiographic change of the tibia after cophorectomy
(A) Control. Thick cortical bone and radiopacity was noticed.
(B) 6 weeks after oophorectomy with marked cortical thinning and radioluency.
(C) 8 weeks after oohorectomy showing disruption of cortical continuity.
(D) 2 weeks after administration of estradiol. Cortical bone was more porminent and radiopacity

increased.

(E) 4 weeks after administration of estradiol. Radiopacity increased and well-formed cortical

bone was notificed.
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Fig. 2. Histological changes of the proximal tibia after oophorectomy. (Hematoxylin-Eosin staining, X 40) '
(A) Control. Low power view. Trabecular pattern of the osteoid was condense and was well preserbed in both

the epiphysis and metaphysis.

(B) 2 weeks after oophorectomy. Trabeculae were much resolved.
(C) 6 weeks after oophorectomy. Trabecular portion was reduced and the cellular and vacuolar portion of

marrow became more predominant.

(D) 8 weeks after oophorectomy. Severe reduction in the size and the number of the trabeculae was observed.
(E) 2 weeks after administration of estradiol. More abundant trabeculae comparing to those of 6 weeks after

oophorectomy, but less than control.

(F) 4 weeks after administration of estradiol. More abundant trabeculae were visible comparing to those of the

rats of 8 weeks after oophorectomy.
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Fig. 3. Weekly measurements of the average trabecular
area percent of the proximal tibiae of each
group. After oophorectomy it decreased gradual-
ly, reaching 21.9% at 8 weeks later. Those of the
estradiol-treated group was higher comparing to
the specimens of the same duration after
oophorectomy.
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