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Abstract

This study was performed to elucidate the effects of antler, red ginseng, safflower seed,
ipriflavone and estrogen on ovariectomized rats. The rats were fed with Ca and P deficient
diet for five weeks to induce osteoporosis. After this period, these animals were fed with
normal feed and treated every other day with antler(600mg/kg, PO), red ginseng(200mg/kg,
PO), safflower(200mg/kg, PO), ipriflavone(80mg/kg, PO) and estrogene(400ug/kg, IM) for 5
weeks. During the treatment, the rats were examined for body, organ, femur and femur ash
weights. And electron—microscopical examinations were also performed on femora.

The results are summarized as follows :

1. The body weights of the antler, red ginseng, safflower, ipriflavone and estrogen-treated
groups after five weeks of treatment, were 303.0%£3.0g, 273.3%£4.4g, 2883%51g, 3005+
52g, 3205%42g, respectively. They, except the red ginseng-treated group, were
significantly higher than 2784=%2.7g of normal control group(P<0.05). And the body
weight of non-treatment group was 294.2%55g which was higher than that of control
group, too.

2. The weights of left femur after five weeks of treatment were showed 0.83%*0.2g by
antler, 0.89+0.2g by red ginseng, 0.87£02g by safflower, 0.83*0.1g by ipriflavone and
0.78%0.1g by estrogen-treated group. They were a little lower than 0.97%*0.lg of
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normal control group. Non-treatment group showed 0.83%£0.1g which was lower than that
of control group but not significant.

3. The weights of ashed left femora after five weeks of treatment were showed 0.3630.01g

4. The femoral Ca contents of the antler, red ginseng,

by antler, 0.40+0.01g by red ginseng, 0.41x0.01g by safflower, 0.36=0.01g by ipriflavone
and 0.35%0.01lg by estrogen-treated group. Those results were significantly lower than
0.43%0.01g of normal control group. And non-treatment group showed 0.29+00lg of
femoral ash which was significantly lower than that showed by control group(p<0.05).
safflower, ipriflavone and
estrogen-treated rats were 196*0.7%, 17.8%+1.1%, 188%+09%, 180%+1.1%, 183%1.1%,
respectively, after five weeks of treatment. The femoral Ca contents of antler and
safflower-treated groups were higher than that of control group which showed 18.2+0.9%
of Ca. The non-treatment group, showing 15.3%0.7%, had significantly lower content of
Ca than normal group(p<0.05).

5. The weights of liver, spleen, and kidney in the osteoporosis-induced rats during the

treatment with antler, red ginseng, safflower, ipriflavone and estrogen showed not
significant changes.

6. The connections among the trabeculae of control group were maintained well, showing no

bone loss. However, the connections among the trabeculae of non-treatment group were
thinner than those of control group and were almost disconnected and the lacunae were
found to be broadened. Antler and safflower-treated group showed only slight changes.
The recovery rates were prominent in antler, safflower, estrogen—treated groups. but they
were insignificant in red ginseng and ipriflavone-treated groups.
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Fig 1. Effects of antler, red ginseng, safflower,
iprifavone and estrogen on body weight
in ovariectomized rats.
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Fig 2. Effects of antler, red ginseng, safflower,
ipriflavone and estrogen on bone ash
weights in ovariectomized rats.
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Table 1. Effects of antler, red ginseng, safflower, ipriflavone and estrogen on femur weight in
ovariectomized rats
Experimentd Femur weight(g, Mean = SD)
1 2 - 3 4 5

group R L R L R L R L R L
Control 067+01  069+01 08002 080+01 08601 088+01 094+03 094+01 09703 097+01
Ovaricctomy 069401  067+0.1 072702 073+01 073401 075102 079+01 078+01 083+02 083+0.1
Antler 072402 071+02 070+01 070t01 06701 068+01 069+01 070+02 08102 083+02
Red ginseng 075701  078%02 084+01 08402 077+02 075%02 085t02 08402 094+02 089+02
Safflower 079101 0.77+02 0.82+0.1 083+0.1 0.82+0.1 082+02 090+02 092+02 087+02 08702
Ipriflavone 08002 079402 081*01 081*01 077+01 077201 084+01 085+02 084102 083+0.1
Estrogen 083+01 08401 084102 084*02 085+01 08*01 086+02 08+02 080%02 078+0.1
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Fig 3. Effects of antler, red ginseng, safflower,
iprifiavone and estrogen on bone Ca
contents in ovariectomized rats.
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Table 2. Effects of antler, red ginseng, safflower, ipriflavene and estrogen on liver and spleen weight in

ovariectomized rats

Liver and spleen weight(g, Mean = SD)

Experimental
1 2 3 4 5
BTOuP L S L S S L S L S

Contro} 10.2+04 058+*0.1 90+0.2 046+01 94*03 052+01 123*¥03 09*02 123+03 09*0.1
Ovariectomy 87102 0.54+0.1 86+02 058+01 90+03 0.49+0.2 12303 063*02 112%04 054%01
Antler 102+03 06702 114+04 059+02 101*04 049%02 11604 086*02 136*t06 097*02
Red ginseng 105%0.2 05301 106*+05 0,40+02 115+04 051+0.1 121+03 059*01 100+05 080*02
Safflower 109+0.4 05101 86*04 067+02 112+05 059%0.2 106+04 0.79*01 103*04 060*0.1
Ipriflavone 85+0.2 0.48%0.1 91*+03 055%01 112%04 058%0.2 110*03 063t02 11.8%03 050*0.1
Estrogen 88+0.2 0.41+0.2 78+02 053+0.2 11.6*04 059402 11.1+03 068*02 121+t03 054*0.1

L : Liver, S : Spleen
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Table 3. Effects of antler, red ginseng, safflower, ipriflavone and estrogen on kidney weight in

ovariectomized rats

Kidney weight(g, Mean = SD)

Experimental
1 2 3 4 5
group R L R L L R L R L
Control 090+02 1.00+02 084+02 0.81+02 131+%04 12703 107202 10103 121%+03 12503
Ovariectomy  0.84%0.2 091*+02 1.02*+02 1.04+02 087%01 092+01 097102 1.06*02 1.03*02 092%01

Antler 092+02 093+02 099%t02 096+02

Red ginseng  0.90+0.2 1.00+02 113*x02 1.04+02
Safflower 088%+02 090+02 101+03 099+02
Ipriflavone  0.88*¥0.2 0.88*02 098+0.1 093*02
Estrogen 092402 096+02 088%+0.1 0.85+02

099+02 0.94*02
095+02 099t0.2
087+02 0.83*02
110+02 1.08+02
1.11+01 1.09+02

096+02 1.09%+03
113102 10403
12403 1.28%0.2
1.09%€02 1.08*02
12002 097%0.1

096*01 093+01
111+01 1.02+01
10402 10402
10302 1.02+0.2
1.08%02 1.13*02

L : Left, R : Right

Table 4. Electron microscopical findings on femur bone administrated with antler-extract in ovar-

iectomized rats

Electron microscopical findings

Treatment

No of lacunae Changes of trabeculae
Control 16 Not detectable
oG 26 Mostly broken &, loss
Antler 18 Slight
Safflower 19 Slight
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Fig 4. Electronic microscopical findings of the transverse section of femur(SEM, 80um, x 500). ®

Normal group, @ osteoporosis-induced group, (® antler-treated group.
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