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Abstract

Inhibitory actions of 17 Japanese traditional crude drugs, such as Gaiyo, Ohgi, Zentai, Hishi,
Biwayo, Sojutsu, Keigai, Kako, Sojishi, Saishin, Soyo, Shin-i, Senkyu, Shoma, Jashoshi, Momoyo, and
Bohu popularly used for allergic diseases,on the histamine release stimulated with compound 48/80 in
the rat intraperitoneal mast cells were investigated. All 50 9% methanol extracts derived from these 17
crude drugs inhibited histamine release over 50 % at a concentration of 10 ug/ml. Efficacy of Gaiyo
extract was the highest of all that drugs, and that of other ones was found in descending order in the
above listed crude drugs. Physicochemical analyses by use of a thin-layer chromatography, a ultraviolet
and an infrared spectrographies and a gas chromatography/mass spectrometry revealed each main
ingredient in further purified fractions of 5 most effective crude drugs of these 17 ones, as follows. The
ethyl ether soluble fraction of Gaiyo contained monoterpenes and /or sesquiterpenes. The n-butanol
soluble fraction of Ogi contained flavonoids and high molecular steroids with low polarity or triterpenes.
The ethyl ether -soluble fraction of Zentai contained paraffins containing 15-20 carbon atoms. The n-
butanol-soluble fraction of Hishi contained steroids, sterols, organic acids or fatty acids. The n-butanol-
soluble fraction of Biwayo contained amino acids such as phenylalanine, cyanoglucosides such as
prunacin, and carbonic acids such as citric acid, malic acid and tartaric acid.

Therefore, further purification of these drugs in the future will provide us much more knowledge
of each mechanism of action and technical knowledge regarding a clinical use than what was obtained
in this study.

Key words antiallergic action, traditional crude drug, histamine, histamine release, compound
48/80, mast cell.
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(1) HEBRAEFR L CDMMBRORS . wBEREE LT,
T X 5% (Gaiyo, 774 2 7)) Artemisia princeps PAMP.
(A AR EPE), S (Biwayo, 7 2 7) Ericbotrya
japonica (THUNB.) LINDL. (WEILHEARE), 2 (Hishi,
v ) Trapa japonica FLEROV (Hi[EpE), #:H (Zental,
' 2 4) Cicada perviostracum (hEHTILE M), ¥E
(Ogi, # 7 %) Astragalus membranaceus (FISCH.) BGE.
(> TIEE), FH (Shin-i, > > 4) Magnolia kobus
DC. (1" [E #7iL 4 pE), # % (Soyo, ¥ 3 7) Perilla
frutescens (L.) BRITTON var. acuta KUDO (F{E|JZH A
), 7 (Kako, # 237) Agastache rugosa (FISCH,
et MEY.) O KUNTZE. ({ > F &> 7pE), IH#k (Shoma,
v a 7)) Cimictfuga simplex WORMSK. (i EE 54
PiE), M7 (Saishin, A4 ») Asarum sieboldii MiQ.
(ALwifeie), ¥EIR-£ (Jashoshi, ¥ % i 3 73 ) Chidium
monnieri (L.) CUSSON (), 3 (Momoyo, E
E37) Prunus persica (L.) BATSCH (24 RE),
B W, (Bohu, &R 7 7 7) Saposhnikovia divaricata
(TUrCz.) SHIsCUK. (MEMALE ), &t (Sojutsu, v
v 2Y) Atractylodes lanceae (THUNB.) DC. (W [E#H
b)), Y (Senkyu, &> X 2 v7) Cuidium officinale
MAKINO (H AL E ), #iJF (Keigal, 74 % 4)
Schizonepeta tenuifolia (BENTIL.) BRIQUET (it

FE), #HHY- (Sojishi, V72 y) Xanthium strumar -
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D=7 4 T — R R AR S L, e —
F ) —ToNEKL — F— GEFEERHE KK 8) 2 HwT
30°C THAM L 72, B lRHE BN L 7298, B ©
—40°CIicTHHEL, HHFRIZ10mg/mlic 2 2 kL 9
509 A5/ — - Kl CEML 72,

2) Zv MEPERRSRROAS - Wistar AMEME T

3R 4

b (6-8 Hiib, 300-400 g IKE) 22> bl #—F b
w720 (50 mg/kg i.p.) CHREEEE, FHBHIR 2 UM L O
ML, ¥HIZEENIZHER A (150 mvm NaCl, 3.7
mM KCI, 3.0mMm Na,HPO,, 3.5 mMm KH,PO,, 0.9mu
CaCl,, 56 mMD-7na—2, 01 % FIiE7 L7 3 >~
(72723 V), 01%E7F>, ~o%1) > (500 #
fir/ml, BKEGRIRE), pH 68 @ 20 ml 2= AL T, 347
WS Z NP b= Lz, D) arFa—7% Kk
WHZHIA L THIEIEN 2 ERECL, 2502 10 mlo~-<)
CEGTELVERDB (BMA LD~y R RG Y
D) D THERE & vk L, ABISIRIRL 72 BEENE X A by
T200g THAM (4°C) wLOa#EL 72, RiEXRBREL 22
%, FLE)MERGT T (Sysmex F-300, #HRAIET- K
K. 8) 2w CHlitiagon® 0.5-1.0 X 10/ ml 12 % 5 & 5
W B TAHRR L IR E LT 27 3 i
%‘éﬁlh’rﬂm P Elziz il 7z,
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# 800 1142 0.8 Nt KR (PCA) 0.8 ml 212 Thi
%wméﬁ—2mmgTu)ﬂﬂMt>E®“%%ﬁw%
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JASCO#®Y) # Hv» bk & 360 nm, #:%34E 450 nm
THPHEL 72,
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Solution B (1.0 mi) containing rat mast cells (0.5-1.0 X 10%/ml)

0).1ug compound 48/80

crude drug extract

incubate at 37°C for 15 min
centrifuge at 200 g for 5 min (4'C)

0.8ml of supernatant

add 0.8 ml of 0.8 x perchloric acid
centrifuge at 2,000g for 10 min (4°C)

1.3ml of supernatant (water layer)

add 0.2ml of 55 NaOH
0.6 g NaCl
3mi of n-butanol
shake at 4°C for 10 min
keep at 20°C for 5 min
centrifuge at 2,500 g for 5 min (20°C)

1.5 ml] of supernatant (n butanol layer)

add 2 ml of 0.1 ~ NaOll saturated
by NaCl

shake at 4°C for 5 min

keep at 20°C for 5 min

centrifuge at 2,500 g for 5 min (20°C)

1.0ml of supernatant (n-butanol layer)

add 1.5 ml of 0.In HCI

2.0ml of n heptane
shake at 20°C for 10 min
keep at 20°C for 5 min
centrifuge at 2,500 g for 5 min

0.5 ml of bottom phase (wter layer)

add 150 x1 of In NaOIl

25 ul of 1 % o phthalaldehyde
incubate at 20°C for 4 min
add 0.2 ml of Inx HCI

Measurement of the emission at 450 nm excited by the light of 360
nm in wave length

Fig. 1 Assay of histamine released from the rat mast cells
by a modified Shore’s method.
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N JIM& W Tx7 (Fig.2), BoNdtEE s &
253 RE E OMBEREE r=095 TH - 1o,
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Fluorescence intensity ( 450nm )

Fig. 2 Relationship between fluorescence intensity (X)
and histamine content (Y).
An equation of regression line between X and Y was
calculated as Y=77.8logX +209.1 with a coefficient of
correlation of r=0.95 at the range of 3.0 ng/ml-0.5 xg/ml
histamine.
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Fig. 1 i 344452 &k 9, compound 48/80 #li7
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Table I  An example of the measurement of inhibitory index on the histamine
release from the rat mast cells.

Treatment

Quantities of histamine

Total (after sonication)
0.1 xg/ml compound 48/80

0.1 gg/ml compound 48/80 +2.5 xg/ml Gaiyo extract

0.1260.002 ug/10° cells
0.074+0.009
0.034£0.016

Inhibitory rate by Gaiyo extract
Inhibitory index by Gaiyo extract

56.9+4.6 %
4.55%+0.43 units
(1.140.11 units/2.5 ug)

Sample : 2.5 gg/ml Gaiyo (50 % methanol-water extract) (n-6)
The inhibitory index was determined as 1 unit, when 10 gg/ml of the extract inhibited histamine
release induced by 0.1 xg/ml compound 48/80 by 50 % in the mast cells.

A AR e = 2 SRR 2 W L T 2 8 2
 OWEEHHI A EE L WL L 22, Fo—6 (4 37
D50 Y% A8/ — VAR 72D & Table Iizog
T, 10O MY 2 0 D4t 28 3 i P
(n=6) 13 0.126 ug/10°ells T, 0.1 gg/ml compound
48/80 THIBL L 7235f, D BT YU D AT 3 v hvHiE
BN, FRUZAA T 7RO 2.5 pg/ml BRI
T56.9 % HH S A, LAt T, 10 wg/ml 720 o
A I3TDE ALY I RS LT 455 2R,
3. 17TREOEFEHEHROE R 5 3 EEEHIEIER
17 B H: ML H4 0 compound 48/80 #1135 -+ +
W PR R A A & D e 2 2 3 > B RIRAR S %

Gaiyo
Ogi

Crude drug extracts
v
e}
@
=3

5
Inhibitory indices (n=6)

Fig. 3 Inhibitory indices of histamine release by 17 crude
drugs.
The inhibitory index was determined as 1 unit, when 10
wug/ml of the extract inhibited histamine release from the
mast cells induced by 0.1 xg/ml compound 48/80 by 50 %.

L, Zn6niio FEMiiA R L 72 (Fig. 3), 17 f#o
EFMHM I T ENENR, Ty b EPEH AT R
123517 % compound 48/80 12 & & & 2 & 3 > e 2 Hi)
L7z, 0.1 gg/ml compound 48/80 |2 kL % HEiFaN A &
D A F Il 50 % RIS A i 2 IR L &
LTENETNOIHMRE 2 P 5 &, 17 Moo =300
W OR S LI 3B iz, B 2.5 Bl bic 7 A
av, AUX, LA, L, €737, V7T
PAE L, 15U 25 FTIorA A4, #ay, vy
oA, VAT, L0-1Ls T4,
X ay, avuw, Pz, EEXIT7, K7
T L2 e B AL o O ME EE o
0.1 ug/ml compound48/80 MLz L 2L 2 ¥ 3 >
WERERIE A 37 (60.7+2.99%), 47X (63.7£5.9 %),
g4 (62.7£71%), b (61.8+£33%), v73aw
(62.7+83%), V7 =2 (6b.3+57%), 7474
(63.3+4.29%), #a7(61.5£33%), Y7L (61.3+
2.0%), 4> (59.9£3.0%), ¥ 37 (65.1+3.7%),
A (615£25%), X a7 (68.6£2.7%), =
72 (611+£259%), Yxiawi (63.1+159%), €€
37 (60.3+39%), K777 (62.9+3.09%) TIIIT%E
IBRRSU3: 2 S N AN

4. RS I ERENHIER 23 < R U 12 5 48
ROBHEIL &t D&

Compound 48/80 12 & % 7 - F B IEH RIS &
D AL T EsEE R CHNR L 72 5 B SRR s
DWW, FDRSEHET L 2H A8 =B LT
L fg, Wi Fra—TIL YRS, n- 78—
I YAy, KBS 3 iz 4T, F oIk B
£ L 72, Compound 48/80 #l#iz & 2 7 - + B IE A
LObZY ML, A avicse il —
TIOVEEMSNS, A7 XICB W TIn-7% / — LB RN
iz, eIz BwTInF L — 7 LB Mgz,
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Table Il Inhhibitory indices of histamine release by 3 fractions (F.) obtained from 50 9
methanol extracts of 5 most effective crude drugs out of in 17 crude drugs.

Crude drugs 50 9% Methanol extract Ethyl ether soluble F. N butanol soluble F. Water soluble F.

Gaiyo (n-6) 4.55+0.43 4.89+0.47 1.89£0.31 2.37+0.41
Ogi (n 6) 3.94+0.48 0.74=0.16 5.75%0.50 2.14+0.45
Zentai (n=6) 3.76+0.57 3.7220.56 0.78%£0.18 2.1410.55
Hishi (n=6) 3.71+0.48 0.88+0.16 6.47+0.60 5.00+0.42
Biwayo (n=6) 2.86=0.45 0.53£0.32 2.70+0.30 0.65+0.18

The inhibitory index was determined as 1 unit, when 10 gg/m! of the extract inhibited
histamine released induced by 0.1 xg/ml compound 48/80 by 50 % in the mast cells.

Table III Physicochemically analyzed data of the ethyl ether soluble fraction of
Gaivo (Awtemisia princeps Pamp.}.

Analytical methods Reactions Existing groups or materials
Thin layer chromatography methylene blue (positive) COOH
alminium chloride (positive) aromatic compounds
Ultraviolet spectrography no detection no aromatic compound
absorption
Infrared spectography 3387.0cm ! Ol
(nujol mull method) 2935.5cm™! CH,,-CH,
absorption (v) 1703.0 cm™! -C-0
1604.0 cm™! C-C
(Gas chromatography/mass spectrometry monoterpenes («, 8 pinene, camphor,

camphene, thujone, borneol)
sesquiterpenes {(caryophyllene,
caryophyllene oxide, thantunin)

Summary : Estimated materials monoterpenes and/or sesquiterpencs

Table IV Physicochemically analyzed data of the n butanol soluble fraction of
Ogi (Astragalus membranaceus (Fiscil) BGk.).

Analytical methods Reactions Existing groups or materials
Thin layer chromatography 50 96 sulfuric acid (positive) sugars, steroids with low polarity
phosphoric acid (positive) triterpenes
Dragendor(f (positive) steroids, triterpenes,

high molecular compounds
containing nitrogen atom

Ultraviolet spectrography 270,330 nm isoflavonoids
absorption (1)

Infrared spectpgraphy 3348 .0cm ! OH
(nujol mull method) 2933.5¢cm ! -Ci1,, CI1,
absorption (v) 1868.5cm ! 0
1622.0cm ! C-C-
Gas chromatography/mass spectrometry no detection
Summary : Estimated materials flavonoids, high-molecular

steroids with low polarity
or triterpenes
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Table V Physicochemically analyzed data of the ethyl ether soluble fraction

of Zentai (Cicada periostracum).

Analytical methods Reactions

Existing groups or materials

Thin-layer chromatography no detection

Ultraviolet spectrography
absorption

no detection

Infrared spectography
(nujol mull method)

3400.0 cm™!
1670.2 cm™!

OlI1
Cc=C

absorption (v)

Gas chromatography/mass spectrometry

paraffins

Summary : Estimated materials

paraffins containing 15-20
carbon atoms

Table VI Physicochemically analyzed data of the n-butanol soluble fraction
of Hishi (Trapa japonica FLEROV).

Analytical methods Reactions

Existing groups or materials

Thin-laver chromatography

Ultraviolet spectrography
absorption

3342.0cm™!
2952.0cm™!
1705.0 cm™!
1612.0 cm™!

Infrared spectography
(nujol mull method)
absorption (v)

Gas chromatography/mass spectrometry

50 9% sulfuric acid (positive)
phosphoric acid (positive)
methylene blue (positive)
alminium chloride (positive)

no detection

sugars

steroids

COOH

flavonoids or aromatic compounds

no aromatic compound

OH

~-CH,, -CH,
-C-O
_CC-

unknown high-molecular compounds

Summary : Estimated materials

steroids, sterol, organic acids
or fatty acids
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Table VII Physicochemically analyzed data of the n butanol soluble fraction
of Biwayo (Eviobotrva japonica (Tuuxp.) LINDL.).

Analytical methods Reactions

Existing groups or materials

Thin-layer chromatography

merhylene blue (positive)
alminium chloride (positive)

Ultraviolet spectrography 282,340 nm

absorption (1)

Dragendor{f (positive)

alkaloids, high-molecular compounds
containing nitrogen atom or CN
organic acids

flavonoids, tannin

aromatic compounds

Infrared spectography 3352.1cm ? -OH
(nujol mull method) 2927.7cm ! CH;, -CH,
absorption (v) 1606.6 cm ! -C-C~
1120.6 cm™!? -0
Gas chromatography/mass spectrometry no detection
Summary : Estimated materials amino acids (phenylalanine},
cyanoglucosides (prunasin),
carbonic acids (citric acid, malic acid,
tartaric acid)
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