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We studied the effects of 17 kinds of Kampo-formulations prescribed for the treatment of peptic ulcer on H,K-AT-
Pase activity. The activity was strongly inhibited by San-o-shashin-to (=#5i8.0:4%, 1Cso=82 ug/ml), Bukuryo-in (fk%5
fik, 1Cso=110 ug/ml), Shakuyaku-kanzo-to (NjEEHH L, 1C5o=170 ug/ml), Hange-koboku-to (B JEAMNS, 1Cso=
290 ug/ml), Dai-saiko-to (KYEHAES, 1Cso=340 ug/ml), Irei-san (B 25#L, 1Cs0=380 ug/ml) than other Kampo-formu-
lations. Among the 17 kinds of crude drugs contained in these Kampo-formulation, Rhei Rhizoma, Coptidis Rhizoma,
Glycyrrhiza Radix, Cinnamomi Cortex, and Poria have notable inhibitory effects (IC5,=19~57 ug/ml). H,K-ATPase
activity was inhibited by sennoside A (Rhei Rhizoma), sennoside B (Rhei Rhizoma), ergosterol (Poria), coptisine (Copti-
dis Rhizoma), glycyrrhizin (Glycyrrhiza Radix), glycyrrhetic acid (Glycyrrhiza Radix), gallic acid (Cinnamomi Cortex)
in the 21 components of these crude drugs (ICsp=1.6~7.9X10~* M). The inhibition of San-o-shashin-to and Bukuryo-
in is considered to be mainly attributed to Rhei Rhizoma and Poria, respectively. The anti-gastric ulcer effects of San-o-
shashin-to and Bukuryo-in may be ascribed to the inhibition of H,K-ATPase activity.
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Table 1. Effects of Extracts of Kampo—Formulation on H, K-ATPase Activity

Kampo—formulation

Inhibition
Yield of 1Cs value Crude drugs
extracts (ug/ml)»
w/w%)»
San—-o—shashin—to (EHEELG) 23 82 Rhei Rhizoma, Coptidis Rhizoma, Scutellariae Radix
Bukuryo—in (BRZR) 32 110 Poria, Aurantii Fructus Immaturus, Atractylodis Rhizoma,
Ginseng Radix, Zingiberis Rhizoma, Aurantii Bobilis Pericar-
pium
Shakuyaku—kanzo—to  (AjEEHEL)) 33 170 Paeaniae Radix, Glycyrrhiza Radix
Hange—koboku—to CEEEANE) 14 290 Poria, Pinelliae Tuber, Magnoliae Cortex, Zingiberis Rhizo-
ma, Periliac Herba
Dai-saiko—to (CREE%) 34 340 Rhei Rhizoma, Cinnamomi Cortex, Scutellariac Radix, Paea-
niae Radix, Aurantii Fructus Immaturus, Zingiberis Rhizoma,
Bupleuri Radix, Pinelliae Tuber, Zizyphi Fructus
Irei—san (BZEH) 23 380 Coptidis Rhizoma, Glycyrrhiza Radix, Poria, Scutellariae Ra-
dix, Paeaniae Radix, Atractylodis Rhizoma, Magnoliae Cor-
tex, Zingiberis Siccatum Rhizoma, Aurantii Bobilis Pericarpi-
um, Zizyphi Fructus, Amomi Semen, Atractylodis Lanceae
Rhizoma, Polyporus, Alismatis Rhizoma
Hange—shashin—to CEEIBLGE) 32 >500 Coptidis Rhizoma, Glycyrrhiza Radix, Scutellariae Radix, Gin-
seng Radix, Pinelliae Tuber, Zingiberis Siccatum Rhizoma,
Zizyphi Fructus
Oren—-gedoku—to (FEHEREL) 28 >500 Coptidis Rhizoma, Scutellariae Radix, Phellodendri Cortex,
Gardeniae Fructus
Heii—san CEFE®) 40 >500 Glycyrrhiza Radix, Atractylodis Rhizoma, Magnoliae Cortex,
Zingiberis Siccatum Rhizoma, Aurantii Bobilis Pericarpium,
Zizyphi Fructus
Shigyaku-san (U3 D) 33 >500 Glycyrrhiza Radix, Paeaniae Radix, Aurantii Fructus Immatu-
rus, Bupleuri Radix
Rikkunshi—to ONET) 48 N.D.9 Glycyrrhiza Radix, Poria, Atractylodis Rhizoma, Ginseng Ra-
dix, Pinelliae Tuber, Zingiberis Rhizoma, Aurantii Bobilis
Pericarpium, Zizyphi Fructus
Ninjin—to (ANZ5) 35 N.D.9 Glycyrrhiza Radix, Atractylodis Rhizoma, Ginseng Radix, Zin-
giberis Siccatum Rhizoma
Hochu—ekki-to (P EEZ B 42 N.D.9 Glycyrrhiza Radix, Bupleuri Radix, Atractylodis Rhizoma,
Ginseng Radix, Zingiberis Siccatum Rhizoma, Aurantii Bobilis
Pericarpium, Zizyphi Fructus, Angelicae Radix, Astragali Ra-
dix, Cimicifugae Rhizoma
Saiko—keishi—to (Cilcs3)) 34 N.D.9 Glycyrrhiza Radix, Cinnamomi Cortex, Scutellariae Radix,
Paeaniae Radix, Bupleuri Radix, Ginseng Radix, Pinelliae
Tuber, Zingiberis Siccatum Rhizoma, Zizyphi Fructus
Goshuyu-to (BEEED) 37 N.D.9 Ginseng Radix, Zingiberis Rhizoma, Zizyphi Fructus, Evodiae
Fructus
Anchu-san (&HHD) 14 N.D.9 Glycyrrhiza Radix, Cinnamomi Cortex, Amomi Semen, Al-
piniae Officinarum Rhizoma, Corydalis Tuber, Ostreae Testa,
Foeniculi Fructus
Shouken—chu-to (/NEEHE) 59 N.D.9 Glycyrrhiza Radix, Cinnamomi Cortex, Paeaniae Radix,

Atractylodis Rhizoma, Zingiberis Rhizoma, Zizyphi Fructus,
Saccharum Granorum

H, K-ATPase (50 ug/ml) was incubated with various amounts of extracts (from 1.0 to 500 ug/ml) of Kampo—formulation. @) Extract/crude drugs (w/w2%).
b) The amounts of extract giving 50% inhibition of the activity of H, K-ATPase. ¢) No inhibition was detectable with the highest concentration of extract (500

ug/ml) examined.
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Fig. 1. Effects of Various Kinds of Kampo-Formulation on
H,K-ATPase Activity

The enzyme activity was determined in the presence of various amounts
of the extracts. The activity without extracts was taken as 100%, which was
2.11 umol Pi/mg/min. The SD was less than 2.5% (n = 6). @: San-o-shashin-
to (ZHHE. (%), [ : Bukuryo-in (fR%5#K), A: Shakuyaku-kanzo-to (253 H
#%5), O: Hange-koboku-to (*f-E JE4155), l: Dai-saiko-to (K4EHI%)). /\:
Irei-san ('F Z580).
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Table 2. Effects of Extracts of San—o—shashin—to on H, K-ATPase

Yield of extracts (w/w2%)?

Inhibition ICs, value (ug/ml)?

San—-o-shashin—to (=S) (=&HIE.L0E) 23 82
Rhei Rhizoma (K E) 19 19
Coptidis Rhizoma (1) 22 25
Scutellariae Radix (HES) 33 180
(S)-Scutellariae Radix? 20 20
(S)-Coptidis Rhizoma® 24 30
(S)-Rhei Rhizoma® 23 135

H, K-ATPase (50 ug/ml) was incubated with various amounts of extracts (from 1.0 to 500 ug/ml) of Kampo—formulation or crude drug. a) Extract/crude
drugs (w/w%). b) The amounts of extract giving 50% inhibition of the activity of H, K-ATPase. c) Each crude drug was eliminated from San-o—shashin—to (=

S).
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Table 3. Effects of Extracts of Bukuryo—in on H, K-ATPase

Yield of extracts (w/w2%)?

Inhibition ICs, value (ug/ml)?

Bukuryo—in (=B) (ERZ 80 32 110
Poria (HRZ) 1.0 57
Aurantii Fructus Immaturus ({13%) 36 320
Zingiberis Rhizoma (%) 16 >500
Atractylodis Rhizoma (Hit) 37 N.D.9
Ginseng Radix (AB) 28 N.D.9
Aurantii Bobilis Pericarpium ([ J7) 34 N.D.9
(B)-Poriad 30 >500
(B)-Aurantii Fructus Immaturus® 28 210
(B)-Zingiberis Rhizoma? 25 210
(B)-Atractylodis Rhizoma? 28 120
(B)-Ginseng Radix® 28 120
(B)-Aurantii Bobilis Pericarpium® 26 120

H, K-ATPase (50 ug/ml) was incubated with various amounts of extracts (from 1.0 to 500 ug/ml) of Kampo—formulation or crude drug. a) Extract/crude
drugs (w/w%). b) The amounts of extract giving 50% inhibition of the activity of H, K-ATPase. ¢) No inhibition was detectable with the highest concentration of
extract (500 ug/ml) examined. d) Each crude drug was eliminated from Bukuryo—in (=B).

Table 4. Effects of Extracts of Crude Drugs on H, K-ATPase
Activity

Crude drugs

Inhibition
Yield of extracts 1Cso value
(w/w%)a) (ug/ml)»
Glycyrrhiza Radix  (HEL) 15 45
Cinnamomi Cortex (H:f) 5.7 50
Paeaniae Radix (GES) 21 180
Bupuleuri Radix (L) 23 320
Periliae Folium (FR¥E) 16 360
Pinelliae Tuber CGEE) 22 N.D.9
Magnoliae Cortex  (JE4}) 12 N.D.9
Zizyphi Fructus (KE) 52 N.D.9

H, K-ATPase (50 ug/ml) was incubated with various amounts of ex-
tracts (from 1.0 to 500 ug/ml) of crude drugs. a) Extract/crude drugs
(w/w%). b) The amounts of extract giving 50% inhibition of the activity
of H, K-ATPase. ¢) No inhibition was detectable with the highest concen-
tration of extract (500 ug/ml) examined.
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Fig. 2. Inhibition of H,K-ATPase Activity by the Compo-
nents of Rhei Rhizoma and Poria

The enzyme activity was determined in the presence of various amounts
of the components. The activity without extracts was taken as 100%, which
was 2.68 umol Pi/mg/min. The SD was less than 2.3% (n=6). A: sennoside
A, []: sennoside B, [+]: chrysophanol, ¢: emodin, /\: physcion, \/: aloe-
emodin, [d: rhein, ¥: dantron, O: ergosterol, »: pachymic acid, @: pachy-
man.

> 7=. Emodin & dantron @ ICsy fE 1L, 1.0X 1073
M E THNZNRD S5 N7/n> 7. Chrysophanol,
aloe-emodin, rhein, physcion % 1.0X1073 M X T
NEBOHEEEHZRI BN, HESH KD
coptisine @ ICsy fE 1L 2.5X1074M TH > /=7%, ber-
berine & magnoflorine {% 1.0X 1073 M F TN
RO SN MmoTz. REEH RS TIE, ergosterol
D 1Cso fii 13 7.9 X 10~4M, pachymic acid & pachy-
man |[IFAXRLROBEEFEERZ RS B>, HE
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Table 5. Effects of Components of Crude Drugs on H, K-AT-
Pase Activity

Inhibition ICs,

Components (Crude drugs)
value (M)
sennoside A (Rhei Rhizoma) 6.8x10~4
sennoside B 6.5x1074
emodin >1.0x1073
dantron >1.0x1073
chrysophanol N.D.»
aloe-emodin N.D.®
rhein N.D.®
physcion N.D.»
coptisine (Coptidis Rhizoma) 2.5%10°4
berberine >1.0x103
magnoflorine >1.0x1073
ergosterol (Poria) 7.9%x10°4
pachymic acid N.D.»
pachyman N.D.»
glycyrrhizin (Glycyrrhiza Radix) 2.0x10°4
glycyrrhizic acid 1.8x10°4
gallic acid (Cinnamomi Cortex) 1.6x10-4
cinnamaldehyde >1.0x1073
cinnamic acid >1.0x103
cinnamyl acetate >1.0x103
cinnamyl alcohol >1.0x1073

H, K-ATPase (50 ug/ml) was incubated with various amounts of com-
ponents (from 1.0 X 1075 to 1.0 X 10~ 3 m) of crude drugs. @) The amounts
of component giving 50% inhibition of the activity of H, K-ATPase. N.D.
means that no inhibition was detectable with the highest concentration of
component (1.0x 1073 m)? or (500 ug/ml)? examined.

& A K 5 @ glycyrrhizin & OF glycyrrhizic acid @
ICs, I, FNZF4N2.0X1074M, 1.8X1074M />
7=, MR DOEH S gallic acid D ICs, i1, 1.6X
107M T & > /= /Y, cinnamaldehyde, cinnamic
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PELEAE 3588 & N - iRk b 3K @aﬁﬁﬁ Zon
THRZ, KRE&ETIE, 27> b0 FEEROD sen-
noside A (ICsy: 6.8X1074M) & sennoside B (ICsy:
6.5X1074M) NG & LB < HEL 20, £
DD BRI DN T FEE IRIE MR EE R IZ R 5 11
mino =, KD HK-ATPase i EHEIZ D 7 >
FOYBEERICLD ZEWRBRINE. HEOSH
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FHEEMIRD SNRBNo /2. HETTILEFMICH
W C berberine @ JiiEBEAI DR EIN TV D
N, ZOVEMBERL, HK-ATPase iGMEHE SR
BHEEXT-. IRZFEDEHEMS DR TIE, ergo-
sterol (ICsp: 7.9 X 10~4 M) D {E A% Eb 8 59 58 7> 5
7=. BHEODOEAF MK TIE, glycyrrhizin (ICsy: 2.0 X
1074 M) & glycyrrhizic acid (ICsp: 1.8X107*M) @
FEMEH RN S 2. HEIZDWTIE, #$imicsn
THIBESOCH R WIHIERY D MESIN TN S
N, BRI S Mo T, & Tl
cinnamaldehyde, cinnamic acid, cinnamyl acetate,
cinnamyl alcohol @ [HEIEH 55D o 7273, gallic
acid (ICsp: 1.6 X10~4M) OER RN D /2. HEZ D
&V E LS FURVKIIE T F AN T XD
e Ed 5 E0MmEDNH S, £z HK-AT-
Pase iIEMEICH L THY > = 2D 1,2,3,4,6-penta-
O-galloyl-B-D-glucose {ZIEF 158 W FHEFEH 23D 5
EMEDINTVS. XV VEOIERIZOWT
i, FFLVWERANETHSL EEZ 5.
UEDOKR LD, BEBICEHNINIEEFHZ
T 5HEEINTOHET A, BEAE S8
OFIZIE, H,K-ATPase iGitE#fHET 5 212 kD
ZFOIERZBL T L DOPFET 5 C LRI N/,
SO, ARICHEENLEREEHEY B~ FE T
5T, AEEGSHRSEOMAIER Z KT 50
BRI L TWA. [HHICEE L 2 - 8
L, MOARNZAALATIEALTWAS EEZ DN
5. Fio, EHARRUOAEEIFAPICEGEENSE
B @, AFIVA, W, W, vvAv, 78
L, AN, Bk, TRV TL, VYT L)
X, W d HK-ATPase iEMEICHE L 5 2 72\
BETHD, TFAOERREIDZ, ChHOHRESEA
FUVICEBLDOTEHEWEEZ BN,

HE ITFAFOELEEZSNMLTVEEV
7, HEERNIEEAERIFERT REDRS, Ak, K

CROSEF DI T LA F 2 REZRIEL TW/KE
Wiz, RAMFHLA EEAERICR#BL £7.
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