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Abstract

To prevent and treat the osteoporosis, diverse therapies have been applied, which is still need to solve negative
side effects. We investigated the effects of the extract from alternative medicine(AM) on the progress of bone
loss in ovariectomized-rats fed with Ca-deficient diet for 7 or 14 weeks. Ovariectomy(OVX) concomitant with
Ca-deficiency caused bone loss evidently decreased in bone mineral density and bone strength of femoral
epiphysis and vertebrae, which were ameliorated with administration of AM extract. Also, the effect of AM extract
on the biochemical markers were measured. The increased serum alkaline phosphatase caused by OVX and
Ca-deficiency were observed, which were not affected by administration of AM extract. Administration of AM
extract may have preventive effect on the elevated serum acid phosphatase concentrations caused by OVX and
Ca-deficiency at 14 wks, implicating that AM extract possibly acts toward reducing born resorption, even though
the results were not statistically significant. Serum osteocalcin and urinary deoxypyridinoline, the markers of bone
turn over, were not changed by estrogen deficiency or AM extract. We concluded that the AM extract treatment
had potently preventive effects on the decreased bone density and bone strength induced by OVX and
Ca-deficiency. The changes of biochemical markers related to the effect of AM extract were not manifested but
it still suggest that AM extract may inhibit the bone resorption derived from OVX and Ca-deficiency.
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Table 1. Composition of calcium-deficient diet

Ingredient g/kg
Casein 200
DL-Methionine 3
Corn starch 150
Sucrose 500
Cellulose 50
Corn oil 50
Salt mix - Ca free 35
Vitamin mix 10
Choline Bitartrate 2
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Table 2. Effect of alternative medicine(AM)
extract on body weight gain in sham or ovariec-

tomized rats fed Ca-deficient diet

Body weight gain

(¢/ 7 weeks) (¢/ 14 weeks)
Sham 1 403+11.3 7334 9.7
Sham 2 25.1%+10.1 368+ 5.9+
OVX 1 69.1124.8 78.8%30.2
OVX 2 99.5+20.0%*” 145.3+36.2%"

Y Sham 1 - sham + Ca deficient diet; Sham 2 - sham +
Ca deficient diet + AM extract; OVX 1 - ovariectomy
+ Ca deficient diet; OVX 2 - ovariectomy + Ca deficient
diet + AM extract.

2 Means*SE (n=5).

%D 5<0.05 in OVX 2 and OVX 1 group at 14 weeks.

972 p<0.01 in OVX 2 and OVX 1 group at 7 weeks.

9. p<0.05 in Sham 2 group at 14 weeks.
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Table 3. Effect of extract from alternative medicine (AM) on bone mineral density in sham or

ovariectomized rats fed Ca-deficient diet (g/cmz)
7 weeks 14 weeks
Femur Spine Femur Spine
Diaphysis Epiphysis Diaphysis Epiphysis

Control 0.14£0.02 0.20£0.02 0.27%+0.01 0.121+0.00 0.210.02 0.28£0.04
Sham 1 0.1410.01 0.18+0.03 0.31£0.02 0.15%0.01 0.16£0.02 0.26+0.01
Sham 2 0.1410.02 0.21+0.04 0.32£0.03 0.14+0.02 02 £0.04 0.19%0.04
OVX 1 0.13+0.01 0.191£0.02 0.25+0.04 0.12£0.01 0.161+0.01%? 0.13£0.02
OVX 2 0.15+0.02 0.19+0.04 0.26£0.02 0135002 019+:002¢"  025%003"

R Sham 1 - sham + Ca deficient diet; Sham 2 - sham + Ca deficient diet + AM extract; OVX 1 - ovariectomy + Ca deficient
diet; OVX 2 - ovariectomy + Ca deficient diet + AM extract.

? Means+SE (n=5).

D, p<0.05 in OVX 2 and OVX 1 group at 14 weeks.

4D, 5<0.05 in OVX 1 at 7 weeks versus 14 weeks.

%+, p<0.05 in OVX 2 at 7 weeks versus 14 weeks.
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Table 4. Effect of extract from alternative
medicine (AM) on bone strength of femur in sham-
oprated or ovariectomized rats fed Ca-deficient
diet A

7 weeks 14 weeks
Strain Stress Strain Stress
(e-Fmax) (N/mmz) (e-Fmax) (N/mmz)

C 0234010 0.02+0.01° 028+0.03 0.03+0.00
S1 024+0.05° 0.25+0.03" 012%0.04 0.26£0.01
$2  0.18+0.03* 021£004 0191002 0.19+0.04
Ol 0.15+0.01° 0.14+0.02° 0.1220.01 0.13£0.02
02 026+001° 026+0.04* 021%£0.01 025+0.03

" Sham 1 - sham + Ca deficient diet; Sham 2 - sham +
Ca deficient diet + AM extract; OVX 1 - ovariectomy +
Ca deficient diet; OVX 2 - ovariectomy + Ca deficient
diet + AM extract.

? Means +SE (n=5).
3) ab

within the column indicates significantly different at
p<0.01 by Student-Newmarn-Keuls test.
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Table 5. Effect of extract from alternative
medicine (AM) on third lumbar spine bone streng-
th in sham-operated or ovariectomized rats fed Ca-
deficient diet

7 weeks 14 weeks
Strain Stress Strain Stress
(e-Fmax)  (N/mmd) (e-Fmax)  (N/mm?)

C 0.16%0.01* 0.015%0.009 0.1410.04 0.01410.001
St 0.12+0.01* 0.0160£0.001 0.16220.05 0.01410.001
S2 0.15+0.04° 0.01510.004 0.14%+0.03 0.013+0.005
Ol 0.08+0.01° 0.0060.003 0.07£0.06 0.0070.007
02 0.11£0.05* 0.0091+0.003 0.102-0.04 0.008=0.003

" Sham 1 - sham + Ca deficient diet; Sham 2 - sham +
Ca deficient diet + AM extract; OVX 1 - ovariectomy +
Ca deficient diet; OVX 2 - ovariectomy + Ca deficient
diet + AM extract,

? Means+SE (n=5).

? ® within the column indicates significantly different at

p<0.01 by Student-Newmarn-Keuls test.
9% . p<0.05 in OVX 1 and OVX 2 at 7 weeks.
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Table 6. Effect of extract from alternative medicine (AM) on biochemical markers of bone metabolism

in sham-operated or ovariectomized rats fed Ca-deficient diet

Control Sham 1 Sham 2 ovX 1 OVX 2
7 weeks
E2 (pg/mL) 186.3£223 2250325 279.7+183.6 73.0£11.3 61.7133.95
" Ca (mg/dL) 94+ 0.7 9.8+ 0.1 92+ 03 94+ 04 93+ 04
ALP (1U/L) 86.7£29.1 125.5£82.7 125.7£223 142.5+71.4 140.0+12.8
AP (1U/L) 103+ 04 132+ 04 13.5+ 3.5 132+ 09 131 47
OC (ng/ml) 02+ 01 02+ 0.0 02+ 0.1 02£ 0.0 02% 0.1
DPD (nM/creatinine) 66.7t 2.1 753£458 94.81£36.4 474247 4951248
14 weeks
E; (pg/mL) 86.5+38.9 573+ 45 790 1.4 42.0E 52 37.0+ 9.5
Ca (mg/dL) 9.0+ 0.8 9.5+ 03 104+ 1.5 92+ 05 94+ 02
ALP (1U/L) 420113 109.0+£17.0 126.0+25.0 103.71£423 114.7x259
AP (1UL) 29+ 0.9 72+ 26 11.1+13.2 40+ 12 22+ 05
OC (ng/mlL) 0.1+ 0.0 02+ 0.0 0.1+ 0.0 0.1£ 0.0 0.1+ 0.0
DPD (nM/creatinine) 558+ 94 51.9+423 359=£11.5 455+ 25 43.5+10.6

" Sham 1 - sham + Ca deficient diet; Sham 2 - sham + Ca deficient diet + AM extract; OVX 1 - ovariectomy + Ca deficient

diet; OVX 2 - ovariectomy + Ca deficient diet + AM extract.

? Means*=SE (n=5).

3 E-estrogen; ALP-alkaline phosphatase; AP-acid phosphatase; OC-osteocalcin; DPP-deoxypyridinoline.
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