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The purpose of this study was to examine the growth plate, femoral bone length, bone mineral den-
sity, and blood composition in various experimental animals fed with oriental medicinal herbs con-
taining growth factors. First, the lengths of the bone growth plates of the positive control (PC) group
(fed with Astragalus membranaceus) and the Gh-199 and Sh-188 groups were increased when compared
to group N. The Gh-199 group showed a greater increase in bone growth when compared with the
PC group. In terms of the femoral bone length and bone mineral density, the effect of both Gh-199
and Sh-188 powders were as good as those of the PC group, and the Gh-199 powder showed a pos-
itive effect. Conversely, in the PC group, unlike the Gh-199 and Sh-188 groups, the aspartate amino-
transferase(AST) and alanine aminotransferase(ALT) activities in the blood were increased, indicating
that A. membranaceus is toxic to the body. Both the PC and Sh-188 groups also showed higher in-
sulin-like growth factor-1(IGF-1) activity when compared with the Gh-199 group. Overall, the bone
growth plate, femoral bone length, and bone mineral density measurements, and the blood analysis
showed positive results in the group treated with Gh-199, and no specific toxicity of the herbal medi-

cine in the body was evident.
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1 step - Sample grouping

l

2 step - Preparation
l

3 step - 1% Ferment
l

4 step - Extract
l

5 step - 2" Ferment
l

6 step - Concentration
l

7 step - Freeze dried
l

8 step - Dry
l

9 step - Smash
l

10 step - Mixture creation

Fig. 1. Ten steps of experimental material manufacturing
process.
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Table 1. Compositions of experimental diets (%)
Ingredients Basic diet
Casein 20.0
Corn starch 15.0
Corn oil 10.0
Cellulose” 5.0
Mineral® 4.0
Vitamin” 1.0
L-Methionine 0.3
Sucrose 45
Choline 0.2
Total 100

1>Cellulose, microcrystalline 20~100 pm.
JAIN 93 M-MX mineral mix, MP biomedicals, Illkirch, France.
9AIN 93 VX vitamin mix, MP biomedicals, Illkirch, France.

Table 2. Experimental design

Group Composition
NY Basic diet
PC? Basic diet + 160 mg/kg of b.w./day
Gh-199” Basic diet+1 g/kg of b.w./day
Sh-188" Basic diet+1 g/kg of b.w./day
UN: Normal.

PC: Positive control (Astragalus membranaceus).

IGh-199: Oriental medicinal herbs + Seaweed calcium + Colostrum.

5h-188: Oriental medicinal herbs + Seaweed calcium + Colos-
trum + Germinated Brown Rice.
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Table 3. Change in body weight gain and water consumption of rats fed Astragalus membranaceus and Gh-199, Sh-188 in in vivo

experiment (I)

Initial weight Final weight

Body weight gain

Food intake Water consumption

(8) (8) () (g/day) (ml/day)
N 144.75+5.19" 167.75+6.34° 23.00+5.23" 15.60+0.66" 21.56i2.712
PC 145.75+5.68" 173.50+6.61° 27.75+11.27° 16.65+1.51" 21.25+0.88
Gh-199 146.75+5.68" 180.75+7.32° 34.00+9.93° 18.35+1.15, 24.38t1.08;
Sh-188 152.0046.06° 176.5042.38¢ 24.50+6.40 17.05+1.24 20.63+3.13

Values are mean *S.E, n=6.

Values with different letters are significantly different at p<0.05.

Abbreviations are the same as in Table 2
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Table 4. Change in body weight gain and water consumption of rats fed Astragalus membranaceus and Gh-199, Sh-188 in in vivo

experiment (II)

Initial weight Final weight

Body weight gain

Food intake Water consumption

8 8 &y (g/day) (ml/day)
N 102.00+2.83° 139.33+2.36" 37.33+5.19° 16.11+2.07° 22.36+2.61°
PC 103.33+1.41° 142.50+2.12° 39.17+0.71° 16.75+2.15 24.03+2.30°
Gh-199 100.83+1.65 141.17+4.95¢ 40.33+3.30° 16.67+2.10° 24.86+0.48°
Sh-188 103.83+0.24° 139.00+5.66" 35.17+5.42¢ 16.56+1.84° 24.17+1.95°
Values are mean = S.E, n=6.
Values with different letters are significantly different at p<0.05.
Abbreviations are the same as in Table 2
Growth plate length Femoral tibia length
250
Sh-188 s
200
Gh-199 c
150
PC b
100
N a
50
3 6.2 6.4 6.6 6.8 v 72 74 7.6 7.8

Gh-199 Sh-188

Fig. 2. Fluorescence microscopy method to measure of growth
plate from male rats. Values are mean + S.E, n=6. Values
with different letters are significantly different at p<0.05.
Abbreviations are the same as in Table 2
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Fig. 3. Effects of samples on the femoral bone length in male
rats fed Astragalus membranaceus and Gh-199, Sh-188.
Values are mean = S.E, n=6. Values with different letters
are significantly different at p<0.05. Abbreviations are
the same as in Table 2.
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Bone mineral density
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Fig. 4. Comparison of bone mineral density (mg HA/ccm) and bone volume/total volume (%) in male rats fed Astragalus membranaceus
and Gh-199, Sh-188. Values are mean * S.E, n=6. Values with different letters are significantly different at p<0.05. Abbreviations

are the same as in Table 2
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Fig. 5. Comparison on the activities IGF-1 in male rats fed Astra-

galus membranaceus and Gh-199, Sh-188. Values are mean
+S.E, n=6. Values with different letters are significantly
different at p<0.05. Abbreviations are the same as in
Table 2
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Fig. 6. Comparison on the activities AST and ALT in male rats fed Astragalus membranaceus and Gh-199, Sh-188. Values are mean
+S.E, n=6. Values with different letters are significantly different at p<0.05. Abbreviations are the same as in Table 2
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