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Abstract

The effects of Kampo medicines and herbs on both the formation of calcium phosphate precipitates
and thrombin activity were studied. Rikko-san, its herbal constituents {(Asiasari Radix, Cimicifugae
Rhizoma, Saposhinikoviae Radix, Glyeyrrhizae Radix and Gentianae Scabrae Radix), Ilachimi-jio-gan,
Dai-saiko-to, Oren-gedoku-to, Shimbu-to, San’o-shashin-to, Gorei-san, Boi-ogi-to, Eppi-ka-jutsu-to,
Inchinko-to and Kyuki-kyogai-to inhibited both the formation of calcium phosphate precipitates and

thrombin activity. There was a strong correlation between the inhibition on the rate of hydroxyapatite

transformation and that in the thrombin activity. There was a strong correlation between the inhibition

to the rate of hydroxyapatite transformation and the polyphenol contents. These results suggest that the

polyphenols (tannins) contained in Kampo medicines and herbs are an effective substance for both

reactions.

Key words Kampo medicines, herbs, calcium phosphate precipitation, thrombin activity, poly-

phenols.
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Table I Effects of Rikko-san, its herbal constituents and tannic acid on the amorphous
calcium phosphate (ACP) formation and hydroxyapatite (HAP) transformation.

Concentration Ca** Consumption (ppm/min) Induction
used (mg/ml) ACP HAP time (min)
None 0 123+12 13.0 +1.3 14.8+1.5
Rikko-san 0.4 133+5.0 5.46%£0.317 60.2+4.8*
Asiasari Radix 0.4 119+9.3 5.85%0.35% 45.1+2.8"
Cimicifugae 0.4 131+8.5 3.90x0.2* 87.1£7.5*
Rhizoma
Saposhinikoviae 0.4 125+6.6 10.4 +£0.83* 23.3+2.0%
Radix
Glycyrrhizae 0.4 130+5.0 4.68+0.30* 40.3+3.1*
Radix
Gentianae 0.4 131+6.2 9.62+0.70* 39.3+3.0*
Scabrae Radix
Tannic acid 0.1 120£6.5 9.49+0.75* 189 +15*

The ACP formation and AP transformation were measured by the pH drop method. Final
concentrations of 3 mM calcium and 3 my phosphate were used. Rikko-san or its constituents was
added to the reaction mixture 5 min before the addition of 3 m™ phosphate. The final volume of
the assay solution, which contains 2 my Hepes (pH 7.4) was 2 ml. The reaction mixture was
stirred at 37+0.1°C. Values were presented as the rate of consumption of calcium (ppm/min).
* Indicates a significant difference (p<0.05).

Table II Effects of Kampo medicines for the diseases of circulating system, kidney diseases,
and bleeding on the ACP formation and HAP transformation.

Concentration Ca** Consumption (ppm/min) Induction

used (mg/ml) ACP HAP time (min)
None 0 123 =12 13.0 £1.3 14.8+1.5
Hachimi-jio-gan 0.4 137 +11 9.01+1.0% 47.1+4.5*
Dai-saiko ‘to A4 113 £12 9.13+1.0 51.544.8*
Oren-gedoku-to 0.4 117 *=11 5.07%+0.44* 188 +12*
Shimbu-to 0.4 133 12 7.81£0.67* 38.543.6%
San’o-shashin-to 0.4 138 12 5.01x0.45* 68.1+5.9*
Gorei-san 4 134 +13 8.58+0.77" 46.31+3.9*
Boi-ogi-to 0.4 127 +11 9.69x0.87* 31.8x2.7F
Eppi-ka-jutsu-to 0.4 123 =11 8.63+0.75" 37.0*x3.1*
Inchinko-to 4 88.8+8.0* 7.67+0.56* 140 11~
Kyuki-kyogai-to 0.4 88.8+8.1* 10.9 +1.07 44.4+3.5*

Experimental conditions were the same as those shown in Table I.
*Indicates a significant difference (p <0.05).
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(ordinate) and activity of thrombin (2%) (abscissa) at
concentrations of 0.2 mg/ml (¢) and 0.5 mg/ml (@) of

Rikko-san and its herbal constituents :

1 ; Cimicifugae

Rhizoma, 2 ; Glycyrrhizae Radix, 3 ; Rikko-san, 4 ;

e

Asiasari Radix, 5 ; Gentianae Scabrae Radix, 6 ; Sapo-
shinikoviae Radix.

Table III

Inhibition of Rikko-san, its herbal constituents,

HEBP, and tannic acid on the activity of thrombin.

Concentration Thrombin
used activity (U/ml)
None 0 mg/ml 1.8 £0.05
Rikko-san 0.2 mg/ml 0.95+0.05*
0.5mg/ml 0.22+0.01*
Asiasari Radix 0.2 mg/ml 1.1 £0.05*
0.5 mg/ml 0.31+0.02*
Cimicifugae 0.2 mg/ml 0.73+0.04*
Rhizoma 0.5mg/ml 0.15+0.01*
Saposhinikoviae 0.2 mg/ml 1.6 £0.05*
Radix 0.5 mg/ml 1.1 =0.04*
Glycyrrhizae 0.2 mg/ml 0.88+0.04*
Radix 0.5 mg/ml 0.18+0.01*
Gentianae 0.2 mg/ml 1.5 £0.05*
Scabrae Radix 0.5 mg/ml 0.81+0.04%
IIEBP*® 10 unM 1.8 £0.05
100 geM 1.8 +0.05
Tannic acid 0.1 mg/ml 0.24+0.01*

Enzyvme assays were conducted at 23+ 0.1°C using 50mmM Tris-
HCI (pl18.5)/10 mm CaCl,/1 mm TAME. By measuring the
change of optical density per min at 247 nm, thrombin
activity (U/ml) was determined from the molar extinction
coefficient of TAME.
aAbbreviation of 1-hydroxyethylidene-1, 1-bisphosphonate.
*Indicates a significant difference (p <0.05).
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Table VizirL 72 & 912, S8 s 20 5 DK
EHIE 17103 % (w/w) OEHTRY 72 /—LEE
LT 72, D% T 103 %, BEA R THIHED
1/6 Tdh - 72, FOFATEONERIZ TR > T SR
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FRHUHIEE (%) 13 Tablel L W #5+ 2 &, THEE 70,
HE 64, IAIEL 5SS, MATE 55, WHH 26, BHML20 THY,
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LT (r=0.82),

Table IV Inhibition of Kampo medicines for the diseases
of circulating system, kidney diseases, and bleeding
on the activity of thrombin.

Concentration Thrombin

used activity (U/ml)
None 0 1.8 £0.05
Hachimi-jio-gan 0.5 0.95+0.04*
Dai-saiko-to 0.5 0.96+0.05*
Oren-gedoku-to 0.5 0.46+£0.04*
Shimbu-to 0.5 0.80+0.04*
San’o-shashin-to 0.5 0.45+0.03*
Gorei-san 0.5 0.90£0.04*
Boi-ogi-to 0.5 1.0 £0.05*
Eppi-ka-jutsu-to 0.5 0.90+0.04"
Inchinko-to 0.5 0.79+0.04*
Kyuki-kyogai-to 0.5 1.2 £0.05*

Experimental condition were the same as those shown in
Table I1I.
*Indicates a significant difference (p <0.05).
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Table V. Total polyphenol contents of Rikko-san
and its herbal constituents.

Rikko-san Total polyphenol{(g) Inhibition to the
and its herbal  per 1.0 g-sample rate of HAP
Constituents transformation(%)
Rikko san ).049+0.004 58

Asiasari Radix 0.03150.002 55
Cimicifugae Rhizoma 0.103+0.009 70
Saposhinkoviae Radix  0.017+0.002 20
Glyeyrrhizae Radix 0.060+0.005 64

Gentianae Scabrae Radix 0.023%0.002 26

Values were presented as the amounts (g) per 1.0 g-sample
using tannic acid as a standard. Inhibition to the rate of
ITAP transformation (%) was calculated from the data in
Table 1.
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