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[Abstract]

Estrogen-deficiency causes high tumover of bone remodeling. This paper indicated that
Walker256/S carcinosarcoma caused a postmenopause-like osteoporosis in the rat. When
subcutaneously inoculated into female Wistar-Imamichi rats (6 weeks old), Walker256/S caused
decrease in the bone weight, calcium and inorganic phosphorus contents, and bone mineral density

(BMD), accompanied with an enlarged spleen and an ateliotic uterus within 2 weeks after tumor
inoculation. In histomorphological study on tibia of the tumor-bearing rats, the secondary
trabecular bone mass was significantly decreased without change in the trabecular number and
tumor metastasis. Moreover, it was clear that the number of osteoblasts was decreased and the
number of osteoclasts was increased in the tumor-bearing rats. In biochemical analyses,
hypercalciuria and hypophosphaturia were observed in the tumor-bearing rats, not accompanied
with changes in the serum calcium, inorganic phosphorus, and parathyroid hormone-related peptide
levels. The serum TNF-a level was increased with the tumor growth. Particularly, it was
characteristic that not only serum levels of estradiol and progesterone but serum levels of pituitary
hormones such as luteinizing hormone, follicle-stimulating hormone and prolactin, but not growth
hormone. Moreover, Walker256/S tumor expressed LH-RH mRNA and secreted LH-RH peptide.
In the case of Walker256/S-bearing mature female rats, the osteoporosis-like changes were also
observed, together with a pause of the estrus cycle upon the metestrus or diestrus stage.

This paper also indicated that selective inhibitors of cyclic AMP-specific phosphodiesterase
(PDE 4) stimulated osteoblastgenesis and inhibited osteoclastgenesis in the in vitro bone marrow
cell culture system. Furthermore, two PDE 4 inhibitors, denbufylline and XT-44 (1-n-butyl-3-
n-propylxanthine) were confirmed to be effective on the bone loss in Walker256/S-bearing rats by
oral administration. XT-44 also recovered the lowered femur BMD in other osteoporosis models
(ovariectomized rats and sciatic neurectomized rats). On the other hand, the osteoporotic changes
in Walker256/S-bearing rats were able to be treated by salmon calcitonin and estradiol.

From these results, Walker256/S ectopically secretes LH-RH and causes postmenopause-like
osteoporosis in the rat, and the tumor-bearing rats should be a useful model for osteoporosis.
Moreover, the PDE 4 inhibitor is indicated as a candidate of effective therapeutic drug for
osteopenia.
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