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Abstract

Kampo medicines Hochu-ekki-to (HET) has been used at the convalescent stage after diseases or
surgery, and for the treatment of patients with tuberculosis, appetite loss and gastroptosis. Recently, it
was reported that HET cured bone loss induced with the absorption disorder of calcium from the
gastrointestinal tracts in the gastrectomized patients.

In the present study, we investigated the effects of HET on the bone mineral density in the senior
ovariectomized rats. Sprague-Dawley female rats were castrated at the age of 9 weeks and given HET
(50 mg/100 g of body weight/day : Tsumura Co., Tokyo) suspended in distilled water by gastric tubes
from the age of 35 weeks for 8 weeks. Control animals were given distilled water alone as a control
vehicle. Oral administration of HET led to the increase of serum alkaline phosphatase activity which
indicated the activity of bone metabolism, and significantly augmented the serum levels of progesterone
(P,) and estradiol (E,) despite the ovariectomized rats. In fact, the bone mineral density was signifi-
cantly enhanced in the whole and metaphysis of tibia.

These findings may indicate that HET augments the bone mineral density, which is influenced by
elevated serum estradiol levels, and are led by the activation of aromatization on dehydroepiandroster-
one sulfate, that is metabolized from progesterone, of which synthesis is accelerated in adrenal.

Key words Hochu-ekki-to, Osteoporosis and Kampo, Osteoporosis and Hochu-ekki-to, Bone
Mineral Density and Hochu-ekki-to.
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phatase ; BMD, Bone Mineral Density ; Cr, Creatinine ; CT, Calcitonin ; DHEA-S, Dehydroepiandroster-
one sulfate ; E,, Estradiol ; P,, Progesterone.
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Fig. | Bone mineral density analyses of tibial metaphysis
and diaphysis parts.
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Fig. 2 Effect of Hochu-ekki-to and 17a-ethynylestradiol
on whole tibia BMD in ovariectomized adult rats.
T : Hochu-ekki-to group, E : 17a-ethynylestradiol group,
T+E: Hochu-ekki-to and 17a-ethynylestradiol group.
Significantly different from OVX - Control group:?p <
0.05.
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Fig. 3 Effect of Hochu-ekki-to and 17«-ethynylestradiol
on metaphysis BMD of tibia in ovariectomized adult rats.
T : Hochu-ekki-to group, E ; 17a~-ethynylestradiol group,
T+E : Hochu-ekki-to and 17« -ethynylestradiol group.
Significantly different from OVX-Control group : #p <
0.05, "p <0.01.
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Fig. 4 Effect of Hochu-ekki-to and 17a-ethynylestradiol
on diaphysis BMD of tibia in ovariectomized adult rats.
T : Hochu-ekki-to group, E : 17a-ethynylestradiol group,
T+E : Hochu-ekki-to and 17a-ethynylestradiol group.
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Fig. 5 Effect of Hochu-ekki-to and 17«-ethynylestradiol
on serum progesterone (P,) levels in ovariectomized adult
rats.

T : Hochu-ekki-to group, E : 17a«-ethynylestradiol group,
T+E : Hochu-ekki-to and 17a-ethynylestradiol group.
Significantly different from OVX-Control group : 2p <
0.05, <p <0.001.
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Fig. 6 Effect of Hochu-ekki-to and 17a-ethynylestradiol
on serum dehydroepiandrosterone sulfate (DHEA-S)
levels in ovariectomized adult rats.

T : Hochu-ekki-to group, E : 17a-ethynylestradiol group,
T+E : Hochu-ekki-to and 17« -ethynylestradiol group.
Significantly different from OVX-Control group : "p <
0.01, < <0.001
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Fig. 7 Effect of Hochu-ekki-to and 17«-ethynylestradiol
on serum estradiol (E,) levels in ovariectomized adult
rats.

T : Hochu-ekki-to group, E : 17a-ethynylestradiol group,
T+E : Hochu-ekki-to and 17« -ethynylestradiol group.
Significantly different from OVX-Control group : "p <
0.01, ¢p <0.001.
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Fig. 8 Effect of Hochu-ekki-to and 17a-ethynylestradiol
on serum calcitonin(CT) levels in ovariectomized adult
rats.

T : Hochu-ekki-to group, E : 17a-ethynylestradiol group,
T+E : Hochu-ekki-to and 17a-ethynylestradiol group.
Significantly different from OVX-Control group : #p <
0.05, ¢ <0.001.
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Table I Effect of Hochu-ekki-to and 17a-ethynylestradiol in ovariectomized adult rats on
body weight, organ weight and serum composition and urinary creatinine.

OovVX- Normal-
Group Control T T+E E Control

Body weight(g) 300.0 *+6.4 310.3 +8.9 296.5 +£7.2 297.1 +11.6 | 280.6 5.4
adrenal (mg/100 g B.W.) 16.2 +0.3 17.7 £0.8 17.6 £0.9 15.9 *1.6 23.2 £0.9
uterus {mg/100 g B.W.) 26.3 +0.8 27.3 £1.0 123.3 £9.5° | 150.2 +14.3°| 204.6 *t14.6¢
spleen (mg/100 g B.'W.) 203.9 £7.9 205.4 +14.3 | 205.6 £9.9 192.7 £7.6 188.9 £9.4
serum ALP (IU/1) 105.4 +3.5 146.5 £9.6* | 124.3 %9.9 156.8 £18.0*] 115.0 *+11.4
serum Ca (mg/dl) 9.76+0.08 9.83+0.16 10.09+0.14 10.37+0.13°| 10.90+0.26°
urine Cr (mg/24 h) 5.50+1.18 7.941+0.36 9.66+0.71° 8.75+£0.39* 9.16+0.522
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T : Hochu-ekki-to group, E : 17a-ethynylestradiol group, T+E : Hochu-ekki-to and 17a-ethynylestradiol

group.

Data represent means+S.E.M. Significantly different from OVX-Control group : 2p <0.05, °p <0.01, ¢p <0.001.
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