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Effects of Hachimi-jio-gan on the contraction of isolated rat
urethral smooth muscle and phrenic nerve-diaphragm
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Abstract

Hachimi-jio-gan (HMG, Ba-Wei-Di-Hang-Wan) has been clinically used for the treatment of
micturitional disorder, especially accompanied with prostatic hyperplasia. In this study, the effects of
HMG on the contraction of urethral smooth muscle (USM) and external sphincter urethrae were
investigated using isolated rat USM and phrenic nerve-diaphragm, respectively.

HMG at 3x10~*~10-2 g/ml inhibited the contraction of USM by norepinephrine (NE, 10~* M), while
it did not affect the contraction by high K* (107! 2} The NE-induced maximum contraction of USM
was reduced in the presence of HMG, suggesting that inhizition of NE-induced USM contraction by
HMG is non-competitive. Among the crude drugs composing HMG, each extract of Corni Fructus,
Alismatis Rhizoma, Hoelen, Moutan Cortex and Cinnamomi Cortex inhibited NE-induced USM contrac-
tion.

HMG at 102~10"2g/ml inhibited the twitch responses of isolated rat phrenic nerve-diaphragm
preparations induced by both direct and indirect (i.e. via nerve) electric stimulation.

These results indicate that HMG relaxes USM and external sphincter urethrae and is useful for the
treatment of micturitional disorder.

Key words Hachimi-jio-gan, norepinephrine, phrenic nerve-diaphragm, urethral smooth muscle,

micturitional disorder.
Abbreviations HMG, Hachimi-jio-gan (Ba-Wei-Di-Hang-Wan), /ABMEH, ; ICs, 50 9% inhibi-
tory concentration ; NE, norepinephrine ; USM, urethral smooth muscle.
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Table I Inhibitory concentrations (ICs,) of Hachimi-jio-
gan extract and other drugs against the contraction
of isolated rat urethral smooth muscle induced by
NE (10~*M) and KCl (107! ™).

1Cs
Drug NE 10~*Mm KCl 10-'™M
Hachimi-jio-gan 6.0x10° >102 (g/ml)
Prazosin 8.2X1077 >3%X10°° (M)
Verapamil >10* 5.5X107° (M)
Papaverine 4.2x10°° 1.5X107° (M)
B) Prazosin —*—NE (n=7)
—o0— KCI (n=6)
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Fig. 1 Effects of Hachimi-jio-gan extract (A), prazosin (B), verapamil (C) and papaverine (D) on
the contraction of isolated rat urethral smooth muscle induced by norepinephrine (NE, ®) and KCl
(0). Contractions are expressed as percentages of the contraction induced by NE (10~* M) and KCI
(10-' M) before adding test drugs. Each point represents the mean+S.E.
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Table II Inhibitory concentrations (IC;,) and yield of
Hachimi-jio-gan extract and crude drug extracts against

the contraction of isolated rat urethral smooth muscle
induced by NE (10~* ™).

Crude drug ICs, (g/ml) Yield (%) *
Rehmanniae Radix (M%) >1072 54.4
Corni Fructus (11%570) 5.6x1073 50.9
Discoreae Rhizoma (1Li3) >107? 16.5
Alismatis Rhizoma (IUg) 7.6x1073 25.6
Hoelen (f%%) 3.4%x1073 1.6
Moutan Cortex (H-F+5) 2.5X107? 11.8
Cinnamomi Cortex {(kEfZ) 2.9x1073 22.7
Aconiti Tuber (HfF) >10°2 79.9
Hachimi-jio-gan (BRI I)  6.0X10°2 23.6

* Yield : w/w % extracted with boiling water.

B) HMG 3x10°g/ml —°— Control (n=4)
—&— HMG (n=4)

100 ] —

Contraction (%)
3

5
-log NE (M)

Fig. 2 Concentration-response curves for the contraction of isolated rat urethral smooth muscle

induced by cumulatively increasing concentrations of NE in the presence of Hachimi-jio-gan
(HMG) extract (107°g/ml : A, 3x1073g/ml : B, 1072g/ml : C). Contractions are expressed as
percentages of the maximum contraction induced by NE. Each point represents the mean=®S.E.
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A) Prazosin 107m —o— Control (n=5) B) Papaverine 106nm —o— Control {n=5)
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Fig. 3 Concentration-response curves for the contraction of isolated rat urethral smooth muscle
induced by cumulatively increasing concentrations of NE in presence of prazosin (10-"M: A) and
papaverine (10-%M: B). Contractions are expressed as percentages of the maximum contraction
induced by NE. Each point represents the mean+S.E.
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Fig. 4 Effects of Hachimi-jio-gan extract (A), d-tubocurarine (B), succinylcholine (C) and
dantrolene (D) on the contraction of phrenic nerve-diaphragm preparation induced by electric
stimulation of diaphragm (Direct, ©) and phrenic nerve (Indirect, ®). Contractions are expressed
as percentages of the twitch tension induced by electric stimulation before adding test drugs. Each
point represents the mean+S.E.

b, #H, WEB L UWFI X 23 xEEBED 102g/ml 3x1074~10"2 g/ml TEEKENLHFER 2R L 72,
IZBWT Y, 50 9% Ll EDIEEMEIER 2R & Iedh 5 72, B, %1% 20 NEIR#CHT 5 IC, BBL L% 2
—J, WFE, B, &5, HA s LBk X 23, =% Table Il iR L 72,
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Table III Inhibitory concentrations (ICs,) of Hachimi-jio-gan extract and
other drugs against the contraction of phrenic nerve-diaphragm preparation
induced by electric stimulation of diaphragm (Direct) and phrenic
nerve (Indirect).

(& Recovery by

Drug Direct Indirect neostigmine*
_ Hachimi-jio-gan 8.3x107 4.0x1073 (g/ml) -
d-Tubocurarine >2.2X10°° 8.1x10°7 (M) +
Succinylcholine >5.5X10"° 2.5%X10°® (M) -
Dantrolene 3.6x1077 4.8x1077 (M) -

* + : Contraction was recovered by neostigmine (1.6X1075M).
— : Contraction was not recovered by neostigmine.
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