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Abstract

It was found that Peony root increases anti-acetylcholine action of hot water extract of
Magnolia bark in mouse ileum. This action occurs strongly when both crude drugs are mixed
and refluxed with water. The mixture of separately refluxed solutions of these crude drugs
shows similar action after heating.

The active component, gallic acid, was isolated from the methanolic extract of Peony root
by purification of the fractions. This compound alone does not affect the activity of Magnolia
bark. However, its aqueous solution also strongly augments the action of hot water extract of
Magnolia bark by mixing and consecutive heating of both of them. Relationships between this
increasing effect and concentration of gallic acid or heating time were investigated.

Key words Magnolia bark, Peony root, hot water extract, anti-acetylcholine action,

mouse, gallic acid.

Abbreviations MBS, hot water extract (solution) of Magnolia bark ; MPS, hot water
extract {solution) of mixed Magnolia bark and Peony root ; PRS, hot water extract (solution)

of Peony root.

Introduction

The majority of Kampo medicines are usu-
ally comprised of plural crude drugs. Therefore, it
is possible that blended crude drugs influence
each other under the process of decoction.

In previous papers, we investigated the influ-
ence of coexisting crude drugs on the extraction of
paeonol from Moutan bark into the decoction,l)
then examined the activities of mixed Scallion
bulb and Trichosanthes fruit on gastric lesions in
rats and compared the effects with them individu-
ally.z)

Muscle relaxation is one of the important
efficacies of Magnolia bark which can be applied
to medical treatment of Parkinsonism. Therefore,
with the object of searching for the possibility of
increase of this pharmacological activity by coex-

isting crude drugs in Kampo formulation, some
crude drugs blended with Magnolia bark in
Kampo medicines were screened by using anti-
acetylcholine action of hot water extract (solu-
tion) of Magnolia bark (MBS) in isolated ileum of
mouse. Since coexisting Peony root was conse-
quently found to have influence on this action, we
report the details and attempt the characteriza-
tion of the ingredient which has increasing activ-
ity in this crude drug.

Subjects and Methods

Materials : Chopped Magnolia bark (from
Japan) and Peony roots (from Japan) were pur-
chased from Nakai-kohshindo (Kobe). Acetyl-
choline chloride and gallic acid were purchased
from Nacalai tesque (Kyoto).

Animals : Male ddy mice weighing between
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25-30 g were used. They were housed in cages and
kept at 23+1°C, The animals were starved for a
day before use but allowed free access to water
till the beginning of the experiment.

Action on isolated tleum of wmouse . Accord-
ing to the Magnus method, ileum preparation
isolated from mouse was suspended in a 50 ml
organ bath filled with Tyrode’s solution (tempera-
ture, 25-26°C). 0.1 ml of acetylcholine dissolved in
Tyrode’s solution was applied to the bath. The
contraction of the ileum was mediated by trans-
ducer (Natsume KN -259) and recorded on a
Kimorecorder. The materials for examination
were applied to the bath 3 min before acetyl-
choline administration and contractions were
compared.

Preparation and treatment :6 g of Magnolia
bark was refluxed with 60 ml of water at 100°C
for 30 min and filtered through absorbent cotton.
The extract was concentrated to 10 ml in vacuo
and 0.5ml of it was applied to the organ bath
before administration of acetylcholine. Indepen-
dently, mixture of Magnolia bark and Peony root
(each 6 g) was refluxed with 120 ml of water for 30
min and similarly concentrated to 20 ml, then 1.0
ml of the solution was applied to the bath. Meth-
anolic extract (1.0 g), chloroform extract (0.5 g),
ethyl acetate extract (0.5 g) and »-butanol extract
(0.5 g) of Peony root were dissolved or suspended
in 10 ml of water then mixed with MBS (volume
ratio of 1: 1) followed by heating for 30 min. Each
mixture of 1.0 ml was also applied to the bath.
Each chromatographed fraction (0.5 g X weight
of the fraction/weight of total fractions) was
dissolved in 10 ml of water and also investigated
in a similar fashion. Mantle heater and volt-slider
(3.8A, 60V) were used as heating apparatus.

Extraction and fractionation : Peony roots
(1200 g) were extracted three times with methanol
(3.6 /) at room temperature. Removal of solvent
in vacuo gave about 212 g of methanolic extract.
A portion of the extract (187 g) was dissolved in
water and successively distributed between chlo-
roform (0.6 /), ethyl acetate (0.6 /) and »-butanol
(0.6 {) each three times. After removal of the
respective solvents, the individual extracts were
obtained. The ethyl acetate extract (8.3 g) was

column chromatographed on silica gel (Wakogel
C-200) using »-hexane-acetone and dichloro-
methane-methanol as eluents to give a colorless
substance (about 260 mg). Recrystallization from
acetone-chloroform gave colorless needles, mp
237.0-241.0°C (dec). It was identified as gallic acid
by comparison of the IR spectrum and TLC Rf
value with those of authentic gallic acid.

Results

A typical suppression pattern of hot water
extract (solution) of mixed Magnolia bark and
Peony root (MPS) is revealed in Fig. 1. As shown
in Fig. 2, pre-administered MBS had about 43.5%
of relaxing action on the acetylcholine (1X1077 g/
ml)-induced contraction of the ileum in mouse.
MPS increased this suppression (approximately
64.0 %) by previous application, whereas hot
water extract (solution) of Peony root (PRS) itself
had no influence on the activity of acetylcholine.
Mixture of MBS and PRS also showed similar
activity to that of MPS by pre-heating the solu-
tion.

N

ACh MBS ACh ACh MPS ACh

Fig. 1 Comparison of effect of hot water extract
(solution) of mixed Magnolia bark and Peony
root (extract concentration, 160 mg/ml) (MPS)
with that of hot water extract (solution) of
Magnolia bark (extract concentration, 98 mg/
ml) (MBS) on the contraction of mouse ileum
induced by 1x10-7 g/ml of acetylcholine.

The mixture of MBS and methanolic extract
of Peony root revealed similar action to that of
MPS. Accordingly, as shown in Fig. 3, methanol
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Fig. 2 Comparison of decreasing effects on the
contraction of mouse ileum induced by 110~ 7g/
ml of acetylcholine.

A, MBS [hot water extract (solution) of
Magnolia bark (extract concentration, 98 mg/
ml, control)], n=12; B, MPS [{hot water extract
(solution) of mixed Magnolia bark and Peony
root (extract concentration, 160 mg/ml)], n=5; C,
MBS + PRS [hot water extract (solution) of
Peony root], without pre-heating, n=6 ; D, MBS
+PRS, with 30 min pre-heating, n=6. All col-
umns represent the meantS.E. **exhibit a
signficant difference from the control at p <
0.01.

extract was fractionated with the guidance of the
activity to isolate a colorless crystalline sub-
stance, gallic acid.

Relation between concentration of gallic acid
(purchased from Nacalai tesque) and increasing
effect on action of Magnolia bark (20 min pre-
heating) is exhibited in Fig. 4. 8.3X1077 g/ml of
gallic acid revealed slight activity, whereas linear
augmentation was observed till 1.7X107° g/ml.

In Fig. 5, correlation of pre-heating time of
mixture solution of MBS and gallic acid (pur-
chased from Nacalai tesque, 1.2 mg/ml in water)
with change of activity is shown. The activity
without heating was 15% and 559% augmentation
at 20 min pre-heating was the maximum.

Peony root 1058 g

MeOH extract (activity +)
‘ H,0, CHCI, added
|
aq. layer
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r |
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n-hexane - acetone n-BuOH layer aq. layer
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rechromatog.

CH.C1, - MeOH (9: 1) fraction

gallic acid 260mg

Fig. 3 Fractionation procedure of methanolic
extract of Peony root.
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Fig. 4 Relationship between gallic acid concen-
tration and augmentative contribution to Mag-
nolia bark activity.

Applied dose of mixture of hot water extract
(solution) of Magnolia bark (extract concentra-
tion, 98 mg/ml) and each gallic acid aqueous
solution (volume ratio of 1:1) was 1 ml and
previously heated at 100°C for 20 min. Individual
data points represent the mean+S.E. of 4 experi-
ments.
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Fig. 5 Relation between change of increasing
activity and pre-heating time of mixture of MBS
[hot water extract (solution) of Magnolia bark
(extract concentration, 98 mg/ml)] and gallic acid.

Applied dose of mixture (volume ratio of 1:1)
of MBS and gallic acid aqueous solution (1.2X
10-5g/ml) was 1 ml. Each datum point repre-
sents the mean*S.E. of 4 experiments.

Discussion

Aqueous extract of Magnolia bark exhibits
the curare-like action and its active constituent is
quaternary alkaloid, magnocurarine. Accordingly
it depresses the contraction of frog’s rectus ab-
dominis caused by acetylcholine.3'4) Another re-
presentative constituent, magnolol shows the cen-
tral nervous system suppression and central mus-
cle relaxation.”” Necessarily, MBS is expected
to reveal the anti-acetylcholine action in mouse
ileum and it actually depresses the contraction of
the isolated ileum induced by acetylcholine to
50 %.

On the other hand, anti-cholinergic activity
of Peony root in in vivo experiments was recently
reported.” However, no anti-cholinergic action is
found in i vitro experiments of this crude drug8>
and practically no activity against acetylcholine
is observed in mouse ileum.

Nevertheless, it was found that by mixing
Magnolia bark and Peony root (1:1), the latter
augments the anti - acetylcholine action of the
former near to 50 9. Furthermore, this activity
appears strongly through refluxing with water
together. But it does not appreciably occur under
merely mixing of individual hot water extracts
and augments as well owing to heating.

Gallic acid, already reported on its separation
from Peony root,g) was isolated and identified as
an active component in this crude drug. The
minimum concentration of gallic acid inducing
the increasing effect was 1.7X107® g/ml and over
80 9% augmentation was observed more than 1.7 X
10-% g/ml. Taking into consideration the amount
of gallic acid actually isolated from Peony root,
these concentrations seem higher than that in
refluxed solution of 6 g of Peony root. Degrada-
tion of tannins (such as galloyl glucoses) in Peony
root during reflux may have contributed to the
activity. However, as the exact content of gallic
acid in Peony root is ambiguous, it can not be
affirmed.

The mere mixture of MBS and aqueous solu-
tion of gallic acid also scarcely shows activity but
it is augmented by heating. Some chemical inter-
action through heating may be correlated with
this phenomenon. The decrease of activity in
above 30 min pre-heating may be based on the
degradable property of gallic acid by heating.

These results are quite suggestive for consid-
eration of the meaning of the decoction procedure
of Kampo medicines, namely the heating of plural
compound mixtures in water. Further detailed
studies on the causes are expected.
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