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Pharmacological Studies of the Extracts from Puerariae Flos on the “Shudoku”,

Alcoholic Intoxication Symptoms

Takashi Yamazaki

Puerariae Flos is the dried flower of Pueraria lobata or Puerariae thomsonii
(Leguminosae), which is a climbing herb growing throughout East and South Asia. It is
known to be rich in isoflavonoids and triterpenoid saponins, and to have a counteracting
effect on drinking. "Kakkakaiseito", a typical of Chinese herbal medicine consisting of
a mixture of Puerariae Flos and some other herbs, has been traditionally utilized in
Chinese medicine for the treatment of the “Shudoku”, a variety of symptoms induced by
excessive consumption of alcoholic beverages. Although triterpenoid saponin
components contained in two types of Puerariae Flos have no remarkable differences
between the both, isoflavonoid components contain different in the above two types of
Puerariae Flos. Puerariae Flos originated from Pueraria thomsonii includes mainly
tectoridin, tectorigenin, glycitein, on the other hand, Puerariae Flos originated from
Pueraria lobata contains mainly genistin, genistein, and irrisolidone. Despite chemical
studies were performed on both types of Puerariae Flos, only few pharmacological
studies were conducted to evaluate the effect of Puerariae Flos against alcoholic
intoxication symptoms.

The purpose of present study is to evaluate some pharmacological activities of extract

from Puerariae Flos originating from Pueraria thomsonii against alcoholic intoxication

symptoms.

Extract preparations:

Beverages containing an aqueous extract from Puerariae Flos were manufactured in
our laboratory so that the subjects were easy to take the extracts of Puerariae Flos prior
to the clinical studies. By contrast, the extract (Thomsonide) containing large amounts
of isoflavonoid and triterpenoid saponin, was obtained from Puerariae Flos via Diaion
HP-20 column chromatography using water and 99.5% ethanol prior to the

experimental studies.

First, the clinical study was designed to evaluate the pharmacological activities of the

extracts from Puerariae Flos on alcoholic metabolism in human as follows.



1) Effect of the extract from the dired flower of Pueraria thomsonii on alcoholic

metabolism in human:

We have investigated the effects of beverages of the extract from the dried flower of
Pueraria thomsonii on blood ethanol and acetaldehyde levels in humans with
consumption of 21.5% alcohol solution. As a result, it was showed that beverage
including Puerariae Flos, given orally to humans, had an effect on increasing the

elimination rate constant of acetaldehyde.

Then, the experimental study was conducted to evaluate some pharmacological

activities of Thomsonide against alcoholic intoxications as follows.

2) Effect of Thomsonide against alcohol-induced lethality and acute hepatic injury
in mice:
We have investigated the preventive effects of Thomsonide against alcohol-induced
lethality and acute hepatic injury in mice. As a result, Thomsonide had anti-lethal

and hepatoprotective properties.

3) Evaluation of the pharmacological activity of Thomsonide on the
gastrointestinal tracts:

We have investigated the effect of Puerariae Flos on alcoholic disorders in the
gastrointestinal system. As a result, Thomsonide inhibited ethanol-induced gastric
lesions in rats. Furthermore, Thomsonide increased the production of PGE, and 6-
ketoPGF|,, a stable metabolite of PGI,, in the gastric mucosa, and protective effect of
Thomsonide against ethanol-induced gastric lesions was attenuated by pretreatment
with indomethacin. Also, Thomsonide revealed significant effect on gastrointestinal
transit in intact mice. Thus, it was suggested that Thomsonide had the gastroprotective
effect which might be related to the cytoprotective activity of endogenous

prostaglandins, and had a gastrointestinal prokinetic effect.

4) Effects of Thomsonide on impairment of passive avoidance behavior in mice:
The effects of Thomsonide on ethanol-induced learning and memory impairment and
scopolamine-induced amnesia have been investigated. As a result, Thomsonide exerted
an ameliorating effect on the impairment of both memory registration and memory
retrieval induced by ethanol. Thomsonide also improved the scopolamine-induced

impairment of memory registration in passive avoidance behavior in mice.



Consequently, the result of the clinical study suggested that a modest promotive effect
of the extract from Puerariae Flos on elimination of blood acetaldehyde might possibly
mitigate the acetaldehyde toxicity, such as flushing, palpitation, headache, etc.,
associated with excessive consumption of alcoholic beverages. Besides, the results of
experimental studies demonstrated that Thomsonide may have anti-lethal,
hepatoprotective, gastroprotective, gastroprokinetic, and antiamnesic properties against
alcoholic intoxication symptoms. Furthermore, the results of the present study indicated
that the effects of the extract from Puerariae Flos against alcoholic intoxication
symptoms might be due to isoflavonoids and triterpenoid saponins contained in
Puerariae Flos. The present study clearly demonstrated that the extract from Puerariae
Flos exhibited a protective effect against alcoholic intoxication symptoms, and these
results supported the belief that Puerariae Flos is useful for counteracting the effect of

alcohol consumption.
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ADH :alcohol dehydrogenase

ALDH :acetaldehyde dehydrogenase

ALT :alamine amino transferase

ANOVA :analysis of variance

AST :aspartate aminotransferase

CMC-Na :carboxymethyl cellose sodium salt
COX :cyclooxygenase

CYP :cytochrome P-450

[-dopa  :3-(3,4-Dihydroxyphenol)-L-Alamine

ELSD :evaporated light scattering detecter

FAD :flavin adenine dinucleotide
GCP :good clinical practice
Glc :glucose

v -GTP :v -glutamyl transpeptidase

HCO-60 :polyoxyethylene-(60)-hydrogenated castor oil
HPLC :high performance liquid chromatography
MAOS  :microsome acetaldehyde-oxidizing system
MEOS :microsome ethanol-oxidizing system
L-MTCA :L-2-methylthiazolidine-4-carboxylic acid

NAD ‘nicotinamide adenine dinucleotide



PGs :prostaglandins

POP :pyruvate oxidase from pediococcus species
Rha :thamnose
TCA :tricarbonic acid

TOOS  :N-Ethyl-N-(2-hydroxy-3-sulfopropyl)-3-methylaniline, sodium salt,
dihydrate
Tween 80:polyoxyethylene sorbitan monolaurate 80

Xyl :xylose
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BITRME 7T TS BAET 2 EMO~ ARNCBET 2 T, EICHAKRE
W43 4659 % Pueraria lobata (WILLD.) OHWI Z IR & 45 & D & FEICE < 4y
43" % Pueraria thomsonii BENTHUM Z 2 & T 5 D L BWHFEIEL TV 5, FRIZ,
Pueraia lobata DR, FRIT THRABRRE] 136 & L0 AAIERZICHE S
TWOARET, REMEHHETH L TSR] 1TERITMA T, £oftn< o
INDAEIOEIA T L 0 B Do B TRE OBBICHO LTS, 20K
R ¥ 13 Puerarin, Daidzin, Daidzein 001 ¥ 7 58 / A4 FREENATEY 7,
FERr TH D Daidzein (ITFEIGHEIER . WONC O Y ARER S 101D
DIEBIEHZHETHZERTTICHLN RS TWD, o, BiRA VY 7 TR
A R OERBI AR AL INAE R 2213 U B2 e lrfE A 19, i
FER TR W0 =2 ha ZF U ER D OEIEAVRIB S TR Y . PERIC
BOTEHERAEME, Btk OCEBOBEICHNLNA TS Z EbHlE S
Tng PP, —F BoltiEit e L, THE2MLBE 210, EEEMRT)
EFRRFAIIZEE SN TWD K9z, ZHMWRE~OBEH, § 720 b HES)
REWFELIZHOON AR I TWD, FRIC, BAENEAEIILTWD TEIE
fREEES ) X, W) 2 OREE B oL LTmbhTns ™, f
[ SR DA BT T T 3 — MBTUC & - T UM, S8 . D BTTHE,
FGET. 87T, WM, SRR &0 WY T 28 ER 2 B9 D iEfE
FEa T3] & KO BAEOERICE T 2rtducix, HEEICH<) o HEl
IR Lol X7 v a—VoElEART I TWD, Ak, TLa—
JVTAERD & 5D B fidgs ORI % U CIERF R 7MER 24 L, K. B,
BiZII L& T DL OEE . K - #MRRR O, ERGRESE, &iflR
[EEE, ZOE[OFERMELBZONDHZ 006, T3 —/UHFRITEIR
FORHFETIEHI NS, ZLOMEERELEFFSTNDET—~vD 1 D&

Rl



S TWb, Fiz, TAa— I NHEOBESR L L HIThhE - TLsk, ARIBIfR
OV & L TEOTFERE R L2205 5T, IEIC K D lfasksE T AE S
EREZFERIEDFRKD 1 DL b7 TNDHTd, Toa—UEFEE, 71
a— VI, TV 3 — UR(FIE & W o T2 TV a— VEEEICBE T D BRRHTIE b R
PAAT O TN D, —J7, Fex BN HEIZBW CHRZEICHEIBET 2808 Ik > TE
U DR ARV EORFRIER 2 n 3 — e OEGEE, T72hbb [EE]
BEBICE TIRELAWVEUS, [T va—ffge] & LCidbhn®, b3 n
I RRIED I CTREE L 72 > TV D IZT 720, ARG T 7 L2 — v
FEOFTH A, TRDLPEFICETD EE] L) bDICERL,
Ta—LORH, BVET Vv a— L hEIC T R, ITRGEER. T ra—
M X DHIEERRFSEEN ., REFE odEEL WO Al Rl (26T
% BAC DN R % SRR TRGE LT

EREY
TRTOEMIIMA AR SLC L VAL, FZERBIM E TIXZEHO & Wi F =
(I 22+2C, M 55110%, BRI 7:00~19:00) T —IZTEE L., K
EEEEER (F-2, G 7 7 — )% ARICEBIS e, T XTOihYIER
XA ARFEIRF S TRE LI EREYOMGE LEHNTA N7 4 1> TiThh
Too ETo. TRTOEREMEIL, WAHEBERDMMGIEEZR S LV ARI
BT HE > TIThoh T,

i PREAER

b hExtg e U BRRBRIL AR 9 45 3 H 27 AMEAA S 28 5 TEHER
O B IRFRER D S D FEHEICE T 28 5] (GCP) KU E T 5K 22 & 1 L,
AT 4 VT RSA P =GR T TR B HMER U7 BRRARBR B, 3]
X, FEFEICES TIThN T,



B1E FiEmH et
FIEEREDVEHE L TREAE SNELZLDAXIZHLENLTWD, 20D
TR BB, FIT, MR L v, R TREARGS ) 138 HELIH O JR VR
GHAlE LTEMSNTWD, RICIT Puerarin, Daidzin, Daidzein & VN> 72A1
VT ITRIA KRG E% < EH. TRREORIKTH D & ST % (Figs. 1
~5), —J. WOAE, [EAE] OERENT WEE] 23, Ea2Ed. m
R, BEICLDEORELET EWVWo L oIC, BRE TR AR ICHE
5% OFEFERICHEIST 2 HWON TR I TS, ETFETIE
KFER. NIBIEAHITER 72 SIS XA =y hOADOREFERMLE LT
Bz HTVE Y, BRICHLEL DA YT TR A KO R Y T2 A
RHR=r PPREETNTEY, ZRbEOKNA HERE) (26 LTEL oA
TR AREME A HEER ST B (Fig. 2~4), BAEDOBEZ L 512X, =D
HNDARELEZ HND ZNE DM E AT E 52 2 & BGLEAR X
ThHO ., MATEEDLDA YT TR A RKORITAN) A R R=V %%
<GlethtiZEH T2 EEBR L, S bIE LTI O H L7 21T
(ZHESE O —MRFEBRE T 2 58l L 72/ R, LM OW T H R L7,

E1E BIEMLAY T A FOER : sl ok

Mol U723 AE (7 X Pueraria thomsonii BENTHUM) 150 kg (2 15~20 fi5 & D #h
Bz, 90~95°CT 1~2 K], 2»Z{RERNA O L7, & (300 £ v
o) P L, PR Z RN, £ OEREERRE L, K 40 kg OB F 2245
= (N 26.7%) » DWVTHETF ZAK 40 kg & 5~7 52 OIRE; CTHIEME L,
R % fmdm DT EECERE . TH=X /—b, IRWTKTAT VL AFICH
U7 RIE (HP-20; 200 ke) (R SETHIMEZOE S, K&k, 53



Wiz X ) —)b (T—10~8—10) £ 600 L T H W% a8k L=, B % )
70 um TYFIES L7, BT T ORI 1/3 B F CRRME, Y% R SRR L, 18
OTHRRBVO S 5B AR 6 kg 21572 (RK 4%), Z otz (5
16 h &Y F A K (Thomsonide)] &4 L7z,

AVTIHRIARENITAR) A RER=OHER

Nitho & *YDJFIEICHE U, ZBFRICHEMRHER (ELSDIC L Hikiks n~ b7
74— (HPLOZHWTEAE NLAY A RFDOA VT TR A REO MY T v
XA R R=VDORFEELZIToTc, T720b6b, FAY T A F20mg % 80%
TH )= VERIR 6 mLIEfR L, ZNE AT T 07 4 Z— (Y RTR)TH
L7z s Oz ek e L,

RBHANRIL, 1T Lk —H%— (U-620, Sugai), 7> 7 (CCPM-II, Tosoh), ELSD

%S (Model 300s, SofTA, USA) %%k L 7= HPLC CE&E&Z1T o7,

(HPLC D43 #r5:tt)
BT A Cig WA T A (COSMOSIL 5C;5-PAQ 250mmx3mm i.d.,

Nacalai Tesque, Kyoto, Japan)

&

il
i
R

PEy 40°C
AFEIEE  60C
BEhe -
A V==
AWk A trifluoroacetic acid (TFA): water = 0.05:100
W& B acetonitrile:water:TFA=150:100:0.05
WA 100% + ¥ B 0% (0 min) > &K A 17% + %K B
83% (3 min) — &K A 0% +¥A#E B 100% (45 min)

Vit 0.5 mL/min
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K x B — 7 ORFREEIX. 4V 77K A4 FIZ20WTiX 6-Hydroxygenistein

6,7-di-O-glucoside (19.4 min), Glycitin (20.2 min), Tectorigenin 7-O-xylosyl

glucoside (21.4 min), Tectoridin (22.4 min), Glycitein (26.5 min), Tectorigenin (29.6

min),

FU T A4 KHHR=21Z25V\W T, Soyasaponin I (35.4 min),

Kaikasaponin 111 (37.0 min) C& ¥ | SALEW DAL ZfER L 72 (Fig. 1),
NAY A ROERITEN S OEMERZ A TREREZER L, 1Y 77
RIARKORRNIT AN A RPR=OfEEFH Lz,

(A)
(B)
©
(D)
(E)
(F)
(G)
(H)

(min.)

Fig. 1. HPLC Chromatogram of Thomsonide

6-Hydroxygenistein 6,7-di-O-glucoside
Glycitin

Tectorigenin 7-O-xylosylglucoside
Tectoridin

Glycitein

Tectorigenin

Soyasaponin I

Kaikasaponin I1I



FAEP DI L TER LB A Y A FOBHROY TV e ER L
fER, TP DAL Y TITRI A FROP NI T AR A R R= DOF &
L. BAE LAY F A K 100mg H1IZ 6-Hydroxygenistein 6,7-di-O-glucoseide 1%
3.986~5.483 mg. Glycitin IX 2.909~6.542 mg, Tectorigenin 7-O-xylosylglucoside
1X 11.835~15.109 mg, Tectridin IX 5.817~7.634 mg, Glycitein (£ 0.933~2.386
mg, Tectrigenin [% 2.220~2.396 mg, Soyasaponin I (X 0~3.713 mg, Kaikasaponin
I 1% 2.034~3.214 mg OHFPH TH > 7= (Table 1),

Table 1.  Concentration of Isoflavonids and Triterpenoid Saponin in the Sampled
Pueraria Flos.
No. of Specimen Lot. 0057011 Lot.0060411 Lot.0046709 Lot.9954111
Concentration  mg/100 mg  mg/100 mg mg/100 mg mg/100 mg
3) 3) 3) 3)
(A) 5.26%0.81 5.48+£0.64 4.27+0.77 3.9910.92
(B) 2.91%0.66 3.10£0.54 5.44£1.05 6.54+1.48
©) 13.88£2.21 15.11£1.28 13.51£2.40 11.84%+2.78
(D) 5.8311.08 6.20%1.03 7.6311.79 5.82+1.51
(E) 0.93%0.13 0.97%+0.25 1.74%0.43 2.39£0.88
(F) 2.40%+0.53 2.38+0.47 2.22+0.52 2.34+0.53
(G) 1.71%£0.77 ND 1.67£0.23 3.71%E1.21
(H) 2.28+0.49 2.14£0.44 2.031+0.32 3.21%0.80
(A) 6-Hydroxygenistein 6,7-di-O-glucoside
(B) Glycitin
(©) Tectorigenin 7-O-xylosylglucoside
(D) Tectoridin
(E) Glycitein
(F) Tectorigenin
(G) Soyasaponin I
(H) Kaikasaponin III
ND not detected.

The data are expressed as meantstandard deviation. Numbers in parentheses are

number of measurements.



Tectorigenin: R1=H; R,=CHj
Tectoridin: R;=glc; R,=CHj;
Tectorigenin: 7-O-xyloxyl glucoside: R;=glc (2<—1) xyl; R,=CHj3

6-Hydroxygenistein 6,7-di-O-glucoside: R;=glc; Ry=glc

Glycitein: R=H
Glycitin: R=glc

Fig. 2. Isoflavones Isolated from Dried Flowers of Pueraria thomsonii

Soyasaponin I: Rj=glc A (2<—1) gal (2<—1) rha; R,=CH,OH
Kaikasaponin III: Rj=glc A (2<—1) gal (2<—1) rha; R,=H

Fig. 3. Triterpenoid Saponins Isolated from Dried Flower of Pueraria thomsonii



Irisolidone: R=H

Kakkalide: R=glc (6<—1) xyl
(o)
R—O ‘
OH (o)

Genistein: R=H
Genistin: R=glc

Fig. 4. Isoflavonoid Isolated from Dried Flowers of Pueraria lobata

R,
5 o
R1’_0 |
OH o

Daidzein: Ri=H; R,=H
Daidzin: R;=glc; R»=H

Puerarin: R=H; R,=glc

Fig. 5. Isoflavonoid Isolated from Root of Pueraria lobata
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EO—BIEHER & BEORBT o AEEAHEET S Z L2k v, BiEmbyo
22 RS LT,

— AR EEARR

ERGE

ddY % 6 Wi~ X 9 LA ER Lz, ~ U X 8 JLIZEH 1 fiTHLNE
Ry A REFGAREREKE(~ Y A TROELL AR EO 2% /)10
ghkg &, S HITFED 1 EA~KIREE L U CIEIEE 1% I VAR F v A F o —AF
KU 7 A(CMC-Na)iAiE & & % 5 L, Irwin O TEH R 2 28 1 L TR 5%
%960 431, EOBWHERRIC 3 R E CITEMBIR L. S 51T 72 FEM#% O 4%
R L1z, 2B, BHI T T 1% CMC-Na IRIGICIRE L, ~ 7 ADIAE 10 g
H1=V 02mL ODEIETT v PHKAY T2 AW TRAKRES L,
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(. B ER MO B EEBOME 2R En 2R L FRCEAE B LY
T AR 10 gkg G LI~ A TEHRGHED CHE 2 H R ESD
(Spontaneous Activity) DHIHI2N L HAv, £ 1 FERICHO 72 0 flkfke L=, [RIFEIC
BRI DWW TR, BREITNIZ DWW TZEE (Passivity) DI 23, 5312 D 0
TIEH#EVY (Grooming) DHZK, EEWEIZ DWW TIFTEEEITEIOMFINTE O b1
7z(Table 2A), Z O, FRFAVRIT M OB HEARARIE I OV THER L7223
WTFNHIEH ThoTe, ZOBREMNLY A Figh 1 R E 2 A J 0 #pik
VAT T S BICHRER (Tremor), 2 BIICHEE (Twitch) & & 6 T—i kTl
B 2 D3 RO AR B DO Z R LW, £ 8 Bl 1 BRI E (Body
Posture) & & 5 & H31T (Staggering Gait), 3 Bl F 74317 (Abnormal Gait) & U
o LB TR E OMENBE SN, EHE T, B XS (Pinna
Reflex) D & B 22 X 47 (Table 2B), & 512 HAREMMEMIE Clrx, BE LY
A NEhH~ 7 x 2 FlIZFEW  (Respiratory Rate) O HLEE | 4 |27 F
(Piloerection) 7 £ D A2 AR BUEE R O — R 3 BlLES S L7z (Table 2C), €D
% 3 FFIZ ETIN O DOER b UGE LIEFRBICRY | THAEICHE N T
IEFEY) & AR V2R T TICHEE Lz, S 561, 72 FFMIZR T 25T
b bivienrole, —H, BEOKREETHDEE LY T A K500 mgkg
ORAETIHEFESMOTEE LD LT, RO PAREERE, A3 AR ELE £R
JRITW o SWR BN o T, TRbE BE LY A NI KRE G ATEER
METH S 10gkg TS A b MEHEIEM 2 OHEZ LT, FPRXARR M 33—
PEDO B TN T 2 EHEA B S o 3 FFRIZE CTHEIE L, Z0/FEMIX
—REDOFEIC LD b D LEZ B, BN LY T A FOITERIRIMIE, PR
AT, B AR RRE I B T 2 FEBEM LR L, DO TZEMDOmEmW
ZENRBE T,
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Table 2A. Pharmacological Activity in Behavioral Profile 1-3 h after Overdose of
Thomsonide Administration in Mice

Symptom Symptom , Total Number
(Behavioral Profile)
a. Awareness
1) Alertness Normal
2) Visual Placing Normal
3) Passivity Depression 8/8
.. MStereotypy NotObserved 08
b. Mood
1) Grooming Depression 8/8
2) Vocalization Not Observed 0/8
3) Restlessness Not Observed 0/8
4) Irritability, Aggression  Not Observed 0/8
5) Fearfulness Normal
¢ Motor Activity
1) Reactivity
(Exploratory response) Depression 0/8
2) Spontaneous Activity Depression 8/8
3) Touch Response Normal
4) Pain Response Normal

11



Table 2B. Pharmacological Activity in Neurological Profile 1-3 h after Overdose of
Thomsonide Administration in Mice

Symptom Symptom , Total Number

(Neurological Profile)
a. CNS Excitation

1) Startle Response Normal
2) Straub Tail Not Observed 0/8
3) Tremor Observed 5/8
4) Twitch Observed 2/8
_________ 5)Convulsion ___ ___ __ NotObserved 08
b. Motor Incoordination
1) Body Posture Abnormal 1/8
2) Limb Position Normal
3) Staggering Gait Observed 1/8
4) Abnormal Gait Observed 3/8
5) Righting Reflex Normal
¢ Muscle Tone
1) Limb Tone Normal
2) Grip Strength Normal
3) Body Tone Normal
4) Abdominal Tone Normal
d.Reflex
1) Pinna Reflex Not Observed 1/8
2) Corneal Reflex Normal

3) Ipsilateral Flexor Reflex Normal

12



Table 2C. Pharmacological Activity in Autonomic Profile 1-3 h after Overdose of

Thomsonide Administration in Mice

Symptom Symptom , Total Number

(Autonomic Profile)
a. Eye Symptom

1) Pupil Size Normal
2) Palpebral Opening Not Observed 0/8
_________ 3)Exophthalmos ____ NotObserved 08
b. Secretion Symptom
1) Urination Not Observed 0/8
... 2Salivation Not Observed 08 .
c. Others
1) Writhing Not Observed 0/8
2) Piloerection Observed 4/8
3) Hypothermia ~  --—--mmmm-
4) Skin Color Normal
5) Heart Rate ~  —=—mmmmm-
6) Respiratory Rate Observed 2/8

13
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% 1t (Puerariae Flos) IX ~ A F} (Leguminosae) @ 2 X (Pueraria lobata
(WILLD.)OHWI, X% Pueraria thomsonii BENTHUM DAGERZ Mk L 7= T, &
MO KL DB E S NEER B D E mbi T\ 5, [EBIEMERL ] (TR Ex
TU. AR, M @) . AE. HRL R, B, #EE. A A,
M, N, LS L o TR S TV DL, FERREEIL DIc L5 &
B2 Z X DI DAHEEL, MRS, FROEX . SEDOHD . /)
HEARFIORFICAV G, 2EBAECMA, HE, B, BEIOHERENT
WOBEH TG T D TEAGEEIL] (THEIC X5 H Y | Mg s § 25T
GO b, MR, FHEJEE., MERDDRH GG ITHNO D & O
Wb, ZOLITELIMMOEREL ORAIZL VEHRMIC BV EED R
HTHWONTE T, BEDOP TEICENTEHR S D Pueraria lobata H3KD
A V7 7R A RiZiX, Genistin, Genistein, Irisolidone 2321 54125 DIZxf LT,
HE., BECENSND Pueraria thomsonii \ZGHTHA Y 77K A FIiZix
Tectoridin, Tectorigenin, Glycitein %723 V) | BHEDOFHFIZ LV ZNENEHT 5
AV T TR A ROFEISEONBHZ LN TS 2, B HIL, Pueraria lobata
ZEEE LEEERICEENDALA YT TR A RER N T AR A RR=
YOI BLEIENRY T ADMFP TV a =L T T ATE KR b AROR
AR FEED 2L, ERAERT L a—ARBRE2WET L 2 L 2WE
LTCW5 P, —J5 . Pueraria thomsonii % #2R &+ % #IEIZHOWTIZENTSH T
RSB LTND DDA Y 7 TR I A REFRRSIT OFED B E OIS
WTIRIE & A EHER S LTV RV, KE TIX Pueraria thomsonii WK DAL~ %
ZDE b T V2= ARFN RIT TR OV TRET L. SR E %2
L7z,
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FTBIH b RrOLF7ALa—LROTENTLTE REBEICHTEEHR
Hi D8

Bt DFRR

At (Pueraria thomsonii BENTHUM) =% A &M =[E X W IEA L7z, #EE N
IRALLTWESIZ 2 BEOBEZFAORY V7 HZUTOITEAERL
oo A A T R2g 2 ELEAAET X RATEFRHY S0mL 212 L <IBA
0CIZIIR L7z, ZOWBE~TOEML Tz polyoxyethylene-(60)-
hydrogenated castor oil (HCO-60)Z s L & 512 10 43RS L1z, IRE LK
Z SOCLLFICiwmtt =4 /7 —/v 04 mL (2 f# L 7= hydroxybenzoic acid
(paraven) 3 mg /&% O sodium benzoate 30 mg % I Z J&il L 7=, &% 50 mL |2
R LA LB XA ) 78 OP)Z/ER Lz,  &5iT, #HiE
T X A& FRHIE S #2272 Placebo DYAIR G [AIERICIER L7-,  DPT HITHAE 4
g Zate b % DPT-L, Bt 12g 25Tt D% DPT-H &m4 L7-, 723, DPT-L
HiZiX A Y 74K 7 A4 K& LT Glycitein 3.58 mg, Tectorigenin 3.62 mg,
Tectoridin 15.83 mg, Tectorigenin 7-O-xylosylglucoside 16.03 mg, DPT-H H(Z[%
Glycitein 10.16 mg, Tectorigenin 10.57 mg, Tectoridin 45.72 mg, Tectorigenin
7-O-xylosyl- glucoside 45.87 mg # ZNLENEZAHTHI o KK/ u~ 7T 7
4 — (HPLC) A #riZ L v #Es8 L7,

wERE

124 (B8 44, k4 4) O N ERARRBRICSIN LT, #BRE OB F i &
SRR IZZE LN 32.5E2.4 1%, 63.913.9 kg TH o710, BEERBRO BHICH
WTHHERE ~F I L7 BT, BB IN~ORIEEFEEZ W2 We, Kk
PRARER O EHENLRFIHEFE A T o« VT RAAL F—OKILERICE D &R I
oo 2B, BRRRBRZ I U0 DI2H 72 0 BB IZITBA M 36 REHAT L 0 #E
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BEFE 20T TN TR,

R Y a—)v

BRIV TS T 9 RED B P 6 REDITAT R DAL Tz, 12 NOHERE % 3
ANT 24007 N—1THRY 430 5 1 [ B OB TIEE 1 B & 55 2 B 13 Placebo
FEIZ, 2 3 BE & 56 4 BE1X DPT-L iIRH#E & DPT-H IR BRICZENLZENEID fHiT 72,
Zo%—HBOMREZE X, 2 B HORBRNTobiviz, 2 1BHORERT
(X551 BEL S 2 BRILE €40 DPT-L IRFFE & DPT-H IRHBEIC, 3 HEL 4
FEIT Placebo BEIZEN D 1) 72, BEBREICITFRBRBHAS 12 BERIAT L VHER L TH D
W RBRBIAARTIC £ TR IMAMT O, BBRBIMA & & BT Placebo K DU T
DPT ¥k Z IR L TH BV, 60 31212 7 A A F— (LR 21.5% 7 /L 21— /L&A,
P b U)K T 2 52D 72 KEID OFERK 200 mL % 15 M CTIRH LT
B ofe, FOBAKEID AR 30 45, 1 RERH], 2 Kef, 4 R, 6 e, KR OY 8 IRRf]
AR &V B2 TRz,

MHPET7Lra—VERTE N TATE FEEOER

BHERE D> B OFRIMIZE Z2 -1 % (Venoject 1T; VP-P073, 7 /LE)IZ X 01T
iz, MR 1 mL 2 1 M OEREEEHL | mL OF 55 0E~IINL X <R
Fif% . 4°C, 3000 r.p.m. T 10 23 im0 0 B2 1T o 7o, 15 A7z B3 0.9 mL 210 |
WEBFEEYERR & L C 100 ug/mL @ 1-propanol 1 mL % & A 72/3A 7V~ AL, N
ATV RERAWEREBIC, T7a v arvRTEERE L, oL
o7 Va— LV ROT ' T T v REEREOE &1L, spilit/spilitless injector
(SPL-G9, Shimadzu), headspace sampler (HSS-2B, Shimatdzu), ¥ ¥ &7 U —74 7
2 (PEG-20M, 0.53 mm X 25 m X 3 pm, Chemical bonded, HF{Lh%HER) , FID 1 Hi%s
K O — X AT 3L E (Chromatopac Model C-R4AX, Shimadzu) % ¥ L 7= H A 7

n~ ~2'Z 7 ¢— (Model GC-9A, Shimadzu) % f#i f L 7=,
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(HRIZva~= bTT 7 4 =D 5ME)

Xy UTHA WAV

55 A 60°C

T VIR 90°C

INA T VIR 90°C

ISA T NARIRIRE ] 30 min

T 120°C
T — ¥ DFEMT

TNAa— L ROTE® N7 AT e FOMPEREd#R A ER L, Placebo #f & LKL
L7z, £2&5l0, HERVEEZLE LT, EADOTLa—LEORTE T VT
b ROTHKHEES A B H L, Placebo BE & b U7o, 7ods, VHIGHEE EHI L5t
Ko R AR O W AR I Sy O EARE L W E LT, S o= T — X3
+EAERLE TR L, NN Placebo £ & DPT IR FHEER] C Student @ ¢ FREIC
KV HEERE Z1T o712,

ot SR

Placebo BEIZH 1T DI 7 /b2 — VIREITIRM & 1 FFI T — 2 ITEL, £ 0D
BEARIZR DT D EmE R L T, M7 v a— L — 27RO EI
DPT-L @ Placebo #f T 0.64 0.06 mg/mL, DPT-H ® Placebo #£ T 0.67£0.05 mg/mL
Thole, —H., WAE=F X (DPT) IRABEIZEIT DA T v 2 — R E TR
%300 TE—27IZEL, ZDORFOMH 7 /L = — /L E L DPT-L # T 0.64+0.08
mg/mL, DPT-H #: T 0.66£0.07 mg/mL CT& > 7=, DPT-L #f, DPT-H # & 4124
REffl 4 COZNEALD Placebo FEE D THEZITRD bR o7, AT
¥ h 7T b REEEEIT Placebo BEClIW iy 7L — VAR 30 /5y CTE—2
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IZEL, ZO®BAICEDT HHEIMERLTWe, P77 M7 LT E RE—
7 W DL FE X DPT-L @ Placebo £ T 2.63+0.51 pg/mL, DPT-H @ Placebo # T 2.51
+0.33 pyg/mL Tho7-, —F., DPTRHBECK T A — 2o+ 7 & 7L
7 b R DPT-L # CT1% 2.33+0.52 ng/mL, DPT-H £ Tl 2.63+0.45ug/mL T
b, TV a— VIR L FIERIZ DPT-L #. DPT-H #f & b ICHFffilf TOZ LT
ALD Placebo #f & DM CHEZIZRO Lo 7= (Table 3), & 51T, HE
AN T A= —L LTHRRE ERZ R T 5 & DPT-LIZBI L T, Placebo
BED T )L 22— )L DI FE EH 1T 0.49+0.06 h' T DPT-L fRARETIX 0.77+0.21
h! T o7, £7-. DPT-H (ZBIL TiZ. Placebo B CTT /b3 — L DY ALIEEE
#1% 0.57+0.06 h', DPT-H iR A#ETIL 0.49+0.04 h' TH -7, DPT-L, DPT-H
ARARE L BIZT V3 — L DO IHEEENE Placebo #f & D THEEITFED 5
Nigmole, =78 M7 AT b FOWEEREEEHIL, DPT-L TiE Placebo #F
T0.26+0.02 h', DPT-L R AL T 0.432£0.07 h' & Placebo FE(ZH~T DPT-L fi}k
RABETIET 2 b7 AT B ROWKEEERIIARRENARD N, 2
DPT-H TiZ Placebo £ 0.30+0.02 h"', DPT-H AR JARET 0.39+£0.03 h™' & DPT-L
IR EED A & [FIBE, Placebo BEIZIET DPT-H IRABETIET & R 7 AT E R
DOV ISR E EHNIA A M F8D b7 (Table 4), F72bH, DPT O
TT NV a— L OMKEEEBIC OV TN R SN hoed, T TV
T ROWMISHE EEITHEMT 2 Z LR s, B 3mb 78 87
VT ROWREEET D Z &R I,
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Table 3.

Effects of Puerariae thomsonii Extracts on Blood Levels of Ethanol and
Acetaldehyde

Blood Concentration

Ethanol (mg/mL) Acetaldehyde (ug/mL)

Placebo Treated Placebo Treated
0.5h DPT-L 0.58£0.05 0.640.08 2.63£0.51 2.33+0.52
0.5h DPT-H 0.60+0.06 0.660.07 2.51%£0.33 2.631+0.45
1.0h DPT-L 0.64+0.06 0.63£0.06 2.35+£0.50 2.32+0.30
1.0h DPT-H 0.67£0.05 0.620.05 2.39+£0.42 2.4610.26
2.0h DPT-L 0.53£0.06 0.560.09 1.99£0.36 2.10%£0.27
20h DPT-H 0.55+0.06 0.58£0.06 2.01£0.18 2.34+0.17
40h DPT-L 0.22£0.06 0.17%0.06 1.68£0.29 1.56+0.47
40h DPT-H 0.19%0.03 0.20+0.04 1.39£0.29 1.524+0.37
6.0h DPT-L 0.05£0.02 0.04%0.02 0.57%£0.05 0.54+0.07
6.0h DPT-H 0.03£0.02 0.04£0.02 0.44+0.08 0.51+0.07
8.0h DPT-L 0 0 0.42%0.07 0.40£0.06
8.0h DPT-H 0.13%0.01 0 0.380.03 0.45*0.14

DPT-L=DPT (50 mL) with 4 g of Pueraria thomsonii.
DPT-H=DPT (50 mL) with 12 g of Pueraria thomsonii.
N=number of subjects.
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Table 4.  Effects of Pueraria thomsonii Extracts on Elimination Rate Constants of
Blood Ethanol and Acetaldehyde

Elimination Rate Constant (h™")
Ethanol Acetaldehyde

N Placebo Treated Placebo Treated

DPT-L 6 0.49*0.06 0.77%+0.21 0.260.02 0.43=%0.07*

DPT-H 6 0.57+0.06  0.49*0.04 0.30*+0.02  0.39*0.03%

DPT-L=DPT (50 mL) with 4 g of Pueraria thomsonii.

DPT-H=DPT (50 mL) with 12 g of Pueraria thomsonii.

* p<0.05 = Significant differences from Placebo using Student's unpaired z-test
N=number of subjects.
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E2H EBE
TTIZHARTZE I, AV T TR A REEEICGOEAIL, H<HHHED
B THEDR, TRDLELF TV EZAD HEE] OWEICHNHAT
X7z, Pueraria lobata DAL S LA YV 7 TR 7 A Rl R~ 2D H
TAa—VEOT® FTATE ROREZMEI L7z &5 #E ok LT AR
fF5E Gl U 7= Pueraria thomsonii 1R DOEAETMHY TIE, & Folf 71 a—
JREES 7 Va3 — VOWERREER R A OREL RIZ ST, 7T a— G
(23N TUE Pueraria lobata R DELDOIERA & —F L7zhoT-, T OHRIZON
T. Pueraria lobata & Pueraria thomsonii D& S5 Ay DFHE 0. & %W\
ERESTTREDT IV — VIR DEZMEOBEND | FEROAN—HITHEL
TWDbDEHERESND, L, RBFZETIE, BEMMtmomh T2 b7 v
7 b NERHEEEROENMER MR i, 37205, Pueraria thomsonii H
KOBEAIZE homFE T 7 VT e FOHEEZRESEDL Z ENRBEIN
oo TERNTATE ROPOEFBR~OBGIZEICHFHROI a2 R T H 5
WIEFEIENICRET 27 v 7T KT eyt —BIc Lo Tt
HZERMBNTND P, —JF Watanabe &3 ORFD~ A 7 v > — LIZFLE
THT T e FILEER N T VT & RS VR CER~OBL A M L, Lo
t Z DEEFE DY Cytochrome P-450 ; P-450 (CYP) BEICHH Y § 5 Z L &2 L7z, &
51Z Kunitoh 513 *PP-450 (CYP)2E1 A~ A 7 u ' — LD 7T+ b7 AT b Rk
IR AEERERZETHDH T EE RN L, P-450(CYP) X% < DILEMIC
Lo THEINRLTWI ENMLN TS, Bl 513 P LHHEO K TR 5
> hD P-450(CYP) DIEMEAEMEEHZ &2 WE L TWnWD, S HIT, Kishida
513 PDaizein, Genistein 7¢ EOKGA YV 7 TR ) A4 ROT 7Y 2 U BiFliEO~
A 7 1Y = NZET 5 P-450(CYP) ZFE S, vV ADTE b T VT B FICk
HEFABMEED Z & 2ME LT\ D, 72 HE 51% *Pueraria thomsonii 73

Tectorigenin, Glycitein 72 & @ Daizein (Z{ 72 E1EE=Ff 7oA VY 7 TR ) A4 ROT
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TV arEGALTNDHZERELTWD, U LEORMEEDETEZD &,
ARG R TORB SN BIEOM B T & S 7T b R REE E T B
AR, Pueraria thomsonii (G H SNHA VT TR A K 727U arpirw
A7 a =50 P450(CYP) 28 S5 Z LICL > TAEUFERTH D AlHE
MERHEZR S D, —J7, Gimenez b 1% Genistein 23FJR L O R U w7 AFIJR % 7
&, ZOBEFIEO MBI 2B SE5 2L Y, £/ Daizein ONR#HY
T % Equal 237 b U 7 AFIRZHE D D ARERARIERRZ BN S ® 5 2 & 2HE
LT3 Y *, Genistein =° Equol | BN D Na/K/Cl AH A %A% L TR
HOBDLZENTRBEENTND, TNHORMESDLOE TERT L L, BIED
7 b7 AT e FIHAREERZ, 88324 Y7 T8 A FIREKIKE
WREHIMEE, T MTIAT e RORF~DT VT T A ZHINESH 72 a6
bR ng, $70bb, BitiHmor M7 R 7T B ROHEARE
EERRIZA Y 7 IR A4 RiIcks 7 b7 v5 e RREHEEER. 25037
TR AT e ROYRMHREERIC R T 2 2 L3R s, AR TRWE
SENTEANMFT ' b T T ROWERERET D &0 5 FHET, HIBEIHE
S TAU ZHEEE, B, ERREOT ' FT AT b REEOREMIZ R0
Helbiz, N T 28O EO RGN E o7,
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wIE Tl a—ATERICHT AR

TNa— T EDORRTYH, REEEZED EToOMEmEE 2 6, £<
DADBBLATERRIHO 1 D ThHD, —FH T, Tha— VIR ERED
HEIHEE L TCORIMERIIMA T, & 5w DRI U CIFRFRA 2B 2 Fr
HEDLETWD A, B E L TOMBEIZIZRARH Y | HICEEO—K L 72>
TWD, FRCT V3 — L3R 2 i 2EH 2R babE T o5, K
EOBBEIZ N F T Va3 — VREREEE 72> THEL D, Wb b2t T L
a— VR ERHIIIEET 2% T 5, AT Vv a— L EROIREICIL, ERE M
ROMFE, 7F F—v A, BRHRFOEREEBREOGHITMZ T, IFRE,
BERASMEOHM THRICL 24 I VEHOMAESNEH ShTng 9,
FEEMFERICBWTEL, vV RADOEHET NV a— LRI L TT 7 =00
ATAUIREDT 2 ) BBIEMARERTZENRESR TS, &b,
TV 3= VTP N AL T AR Y E O R 2 R E R & D VN X
NCVER T2 2 & b RO S CHLAEH S, T a— L HEs ¥
BhidkE T DI O TN TN D P BAEN~ T ZAD ML 7 b 2 — L
PIRTFEHLZE, FLEE2ETHLNILELOIC, BIEXE hold 7T &
FT7NAT e ROWHKREMRET DL VoL FHEICHESE, KETITAMT La—
VBT D mAEDORMBN R AT 5 Z LI2 k0, PEPASLES OZE T
ARSI TWDEIED NEEIT 2 IHEEIR ] O—b 4 FEHFRYITRRGEE LT,

EIE AMTAa—AFERICHTARGE

R

AL R &Y T A K (Lot. 9954111)

FH1FETHHERLZEE LY T A R L7z,

AV T7TRIA NER; (mg/Thomsonide 100 mg)
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6-Hydroxygenisn 6,7-di-O-glucoside 3.99

Glycitin 6.54
Tectorigenin 7-O-xylosylglucoside 11.84
Tectoridin 5.82
Glycitein 2.39
Tectorigenin 2.34

FUTAN) A R R=0E8
Soyasaponin [ 3.71

Kaikasaponin III 3.21

EBRFGE

ddY % 7 BEREE~ 7 A 2 RBICHEH Lz, —Bh (15-20 FEfD MR L=~ v
A~y BAE N LY A REBEL L, T OBERBEKICEM LT 25% T4 / —
IV 1.5 gkg HIEREN A~ G- L, DI 1R Z &I 6 FFfEIE T, £0#%IF1 HZ
ST BETEMOANREZBIE Lz BT, AFEREFH UsHIREE L i L7z,
FAE R DY T A RliE 1% CMC-Na l[Zf#E L= % /) — L5 60 /3 RNCIAE 10g &
720 0.l mL OFIGTRAKE Lz, 2B, BT 1% CMC-Na & 5- L 7=,

FBRAE R

25% T K ) —)v 1.5 gkg &~ U ANE G5 EF 5% 1 R TAFER 55% L
RPN ET L, & 512 24 B ICIE 5%, 2 H BIZIZ2BGE R BlZ sz
M, FAE N XY T A R 125 mg/kg B 58T 1 R THAAFE 75%, 24 RifEt4
T 15%., 3 HHEICEEIELT, 250 mg/kg B 58Tl 1 R 2 T 55%. 24 K§fEtk
T20%., 6 HBIZAEIET &, BRI A TR R OMEm R 4 R LTz,
S HITEAE B A YT A R 500 mg/kg FG-RETIT 1 IRFE TAAFER 85% & xEFREEIC
HARTHBEZRBEIMMNBER S, S 51T 24 R O A7 30% CTE OB AT
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DR TR SN DD 7 HEDOEFRIT 5% L BRI TITITES RN T
(Table 5), Z DXL T, KFREMIZIS T D AEGFRILRRRE & LA TEWEZ R
LTWDZ DR Encz, —F, EFHHORES 2T L, =4 ) —
NMEG% 1 REBEND 7 BB X TOBZEHMIZENT, BENLYFTA R
125~500 mg/kg F-HEDAAF 32 X & k32 &L Z O TV o#f
(CBWTH BB THERAEFAROEIMNFE O b Tz (Generalized
Wilcoxon %) ,
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Table 5. Protective Effect of Thomsonide against Ethanol Induced Lethality

Thomsonide
Control 125 mg/kg 250 mg/kg 500 mg/kg
Survival Survival Survival Survival
Times /Total Percent  /Total Percent /Total Percent /Total Percent

Oh  20/20 100% 20/20 100% 20/20 100% 20/20 100%
lh 11720  55% 1520 75% 1120 55% 17/20  85% *
2h 8/20  40% 9/20  45% 1020 50% 14/20  70%
3h 8/20  40% 8/20  40% 8/20  40% 13/20  65%
4h 7/20  35% 8/20  40% 7120 35% 12/20  60%
5h 6/20  30% 8/20  40% 7120 35% 12/20  60%
6h 5120 25% 8/20  40% 7/20  35% 1120 55%
1d 120 5% 320 15% 4/20  20% 6/20  30%
2d 020 0% 120 5% 120 5% 3/20  15%
3d 020 0% 020 0% 120 5% 1/20 5%
6d 020 0% 020 0% 020 0% 1/20 5%
7d 020 0% 020 0% 020 0% 1/20 5%

Each values indicate survival rate of mice after ethanol injection.

* p<0.05 (Chi-square test) Significantly different from Control.

Survival curves in each of thomsonide groups were significantly different from
Control group by generalized Wilcoxon test.
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E2H EBE

BAED NEEICXT 2B R 28 AT 2B L L@tk v a— L afs
PEESEIZXIT 288 N &Y A ROEBIZOW TR E1To 72,

YUANT V=)L TS5 glkg ZFREGTHZ LIZX 0 1 REETIRIE RS 24 I
B CIXAEFEED T S%IIET L7ZDICkt LTEE M &Y A4 RERILET S
IRV AR IZIEHERFNICER Y, BENLY A FEZT L a—
IVELBEAZ T 5 B B Qe 2 R LT, 7 a— L3RR Tl T L
a—)TF e Rerr—8Xdh ¥ 7 —E, CYP2El HIZLVgbshT2 N7
NTE R~ EBICTNAVTE FT e FrrF—RBIC L VE@~ R s 2
ERAMLNTWS O, et T a— Lo BREED T T LT Riddk
WA < . BAMEALE (Flushing), BJR. &K, Bk, %It L
THRPIER A2 Y, H IR, T — T KD T IR RN O i R L
K5 DLHEEWERD ) & SRR O RISUSRIEIC £ D TR BN &2
BIELTEBY, FIENT VA= VAROEBERIZL D LD T, HEHED TP
RN X7 T AT e FOREMFRABIERNCE VAT 26D THY, =
na R EEFRL TR EXBILE, Thbb, TERW) X
T )= NVORBNCE > THELETE N T AT E RIZEDLDT, &7 NT
LT RIEDS B OFER ZFR SRR TH L0128 LT, ZHFR T
ZOEROOIERITIN A, T a— T XD RER - R, FIR, BRERE.
TF RV AREPNBELIZ LD THD ERRTNDE P, 7 FT AT E Rik
RIB 2R LT 2— L7 2 vk 52 & U2 L Y Flushing %1% U4
MR, MEEXRZEFEHET DI LM T, LRI L THEEL 72672
LB, THAa— WELDHEOREKTEH D | BEIC L > TH 7o b SN LEE
D1oOL BTG W ftos Ty ZADAMET L a— L hEIC L 5 EIED
FRFERITET®E T VTR RIEICL D D EEZEZX L, BIENAY T AR
WY ADT V3 — VIR L TRz R AR Lo RIZ, & 2 mCik~7
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A7 T AT b RIEREEERICERT 2 & & Hic, ZOFRFETE R
TT e RMJEDUENEMT L a— )LHREOWEIZORN D Z & AT T
WL ZEBRHLMNE o, R THONIH RS, BEomF 7 7
LT FIHEEEEMAR, &7 b7 AT FIJE2 S ESE, 27 1 a—
VR ERIC R L TR R A2 R Lz Z & 1d, HHTF 9 NEEICH T 51z AL
DUz BT HZ LT THHDOTHD, —FHT7 /Va—/ X DHEME,
m 7 7T e FIUEDMIT 24 BFHEEABE D EFEIZ DWW T, FISHERE DORE
ENRRKELBEE LTS, HELIZ D~y 27 va— a2 5 LB, #
5.4 3 A LI T b IMLTE Aspartate Aminotransferase (AST) 0 57 & & & (TR
(BT HULERIRE P ORI O LWEM:, R EJEIAENBE S, &
A2ATAHEIFLHET LN DONDT I BRAERIBOMAEDEN, TLa
—NFE 5 HUBETO~ U ADEFREZHNEE L Z L2 RELTWD, KA
FACHENWTH, 7ha— g5 1 KBNS 7 HHE TOHEICHE W TEE b
LY FA REHE BICEFEROAER EAEZ7R L, FFIZ 500 mgkg OHETIX
Tha—AgE 7 HE T~ T 2% RIS AEFRER LI RIE, BIENAY
FA ROFEEERZRERT 250 THD, TNDHDRIZOWTILE 4 BICF
s,
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EAE TLa—VEFREEORE L IBR

HEE BT Dy BRICE T D NEE IS D ISR XL RO b 4
BINZIER E VWA D, 2 BTIEBIEO T L a— LRBNCBET 287805, B
feoe MR T h T LT b RIEIAEEER 2 S0 Lic, £@Ems O
BT F ARNMF T v a— L T8 RTAT b NMEZ S0 L6 5
TEETTICHRELTWD, T a— LORBHIITERE L BB RH D
LB, TNV OREERUC S KEREEST L3 — L ORBED .
PR E 2 %5 Z AR S TR Y, NHEBICK T HHEDR] %
o TWDEENRT NV a— /W K D IR E OUEICH 532 Z & BTl
%, Pueraria lobata HRDFEILIZOWTIE, EAINDA Y T TR ) A Rk
TRV TNAR ) 4 YR N~ AOmMF7/Va—, T 7Tk R,
N ARDOIRE A INHIT D & & b I IR FE R ORISR METREE O3
Bzl o 2 enmE SN TR, IHMrEERZAT 22 NI TICHL
Lo TG P, EAETIIEMED NEFICHT 2HEE] OBFEEZIDIC
R D 2512, T2 — 2 K5 RVERTREEIZ X% Pueraria thomsonii H1 2K D%

DLz N THEF LT,

FL1E BETNVa-LVBERBEFES ST IEE

TV a—ARIRN L < Olifigs O CRACHIRIC & L TR EZ KFT 2 &I
FTTILESHONIZFEETH D, P THFMEEORIEL, TF TILCRFRY
ANAZEDHEDEEZDLNTWNWDHEOD, T a—/LOEEE&IZHE L TRAE
BN ERTLHZEND, TAa—LOREEBINERFKR CTH L Z &EFH
LSNP E TR0 T D W, T a— VERAIRIIF & & CIFEE . & B3
EASEICED T rntE 2%, BFEREE L THLNIIE 2B L O
FIZL o TUTONTERR, WTFRLb RRINIKD > TWD, TOMEIE, T
ke FLUSNOEMTIXT IV a— L EFET, T3 — O KEEG DN RAEET

&
i

bt
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5%, KREFEEOMBEE~OXELH V| JFHEEEICETELET ML E
FRWEEHEBRICBOTRYLLTWAEDOARTHE Y, —F, ~7 2T v b
REO/NETIL, FEETA T2V 0D, BERICT V3 — L a2 REER
9% Z £1Z XY Aspartate Aminotransferase (AST)/Alanine Aminotransferase (ALT)
O EF AREAME, WFREBED EFET7 La—LORFIZE-TH7EH S
N5 HENHEE~DEE L L TR END Z LR SR TN D Y, K
TIHBMET Vv a— LIS L TR REZ R L72H 3 EToORMEL I, =
HEFEDRFIC S THE T DR OIR T2 K L72EZRET LV ZBEL, 7,
# 1 HTIEAMT v a— Mo~ U ZTEEEEE T L2 FR L, ITHERED
marker T® 2 MILiF AST/ALT ZfREEIC, £ OMEEZ T ks S 5 F R R
WERHEDEH 2R L, E2HTIEZOEFAEZHNTERL LY A ROIE
HIZOWTHRFZ1T-o T2,

BW1EH <YRAOAET L a—AHFEEETTVO/ER

HRERIK
7R 7 7 B v :Riboflavin (Fi ik &L Lot. SDN1030)
T A 3L B EE L (+) -Ascorbic Acid (iSRS Lot. SDP7689)

v AT A »:L-Cysteine (SIGMA ! Lot. 117F-0161)

KRG

BMET L a — TR E T AAERIC H - 0 20 TR E S V0T
Ea BB, ddY & 10 B~ 0 22 RIS Lz, 8RR Lo~
AYEERIEN) % P 5-4% 25 %= & ) — )V 5 glkg HMEEN A~ G- L=, =& 7/ —)L
515 KR IC~ U A2 B L, iR 2 BRI L 72 %1 040 B (5000 r.p.m. X 10
min) & 17V, I{E % 3B U IigH o AST/ALT iGMEZ JIE L7z, AfEETT L

30



(S D R IR ERE & U TR RN IR IE ST ROG X Ot kA I % B
THEXIVAITHAYVARTZ T ICT AV KOVERT X /B Toh
DYATA U EAWEOERERR Lz, 2S8R A A I L
KE10g H720 0.1 mL OEIG T, =& / — /L5 30 /Rl EEN~F 5 L=,
Control FHIIHEERIEY Do VI AEFREIIR A 5 L, F 7 EF Ry K&
Oz ) = OO IAEMEREZ %S LTz, 7238, AST/ALT {&41% POP -
TOOSHE(R T VAT 25 —ECll —7 A b U =—; Fje#lidk) CHlE L. Control
BEL bl L7z,

FRFER
1. YRT7Z EVDIEA
T )= OFEEIZI D AST (FEHFE 251.75+30.93 mU/mL 7> 6 497.19=+
55.45 mU/mL ~, ALT |%26.37%2.83 mU/mL 7>5 151.63+18.24 mU/mL ~ &
B ERANEO SN, VAT T E U ORTALE TIX., AST 1% 50 mgkg MO}
100 mg/kg % 5-BE TZ L1, 448.42+43.19 mU/mL, 333.70+35.94 mU/mL, ALT
I% 50 mg/kg 2 TY 100 mg/kg % G-HETZEAZE 4L, 108.72£13.21 mU/mL, 90.04+
15.62mU/mL &, AST KOV ALT {EPEOIH 232 b iz, %7 100 mg/kg % 5-
FECIIRRREIZ LT AST, ALT 31 & © ICA B2 M6 23589 5 4172 (Table 6),

2. 7RI NEVBROER

EBBEKOHBZ RS LTc~ U ADIME AST XY ALT 1ZZ£HEi 31297+
42,97 mU/mL, }&TY3591+237mU/mL Z/R LTV, =& ) —LEHIZLD
514.13+£42.05 mU/mL, WM 150.37+14.07 mU/mL £ T EH L. AST, ALT &
BICARER EAZRL TV, 2OX 972 AST/ALT O LH L~ R 2T A2
VB U RTLET S L 50 mgkg GHETIE AST NS ALT IZENZE
479.33+34.35 mU/mL, 134.79+13.73 mU/mL, 100 mg/kg & 5-#£ T 487.85+53.28
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mU/mL, i N 115.86+11.74 mU/mL, 200 mgkg $ 57Tl 446.14+37.78

mU/mL, I TNZ 100.56+8.11 mU/mL & 1F1E A &KFANIK T3 2 A2 R~ LT

W2, FEIZ ALT 12DV T, 200 mg/kg $56 51 CIdokk FREE & bl L Ca B 22 |
RO 57z (Table 7).

3. VAT A DIEA

ABRIEKOAHZRG Ui~ 7 ADIMIE AST/ALT I, £ 41 228.44+56.15
mU/mL, W ONZ 15.07+£3.76 mU/mL Th-o7-25, kL LT=¥ ) — V&2
B9 2% & AST, i NT ALT OfEIL, Z4Z£41 421.59£47.22 mU/mL, W NZ
167.16£12.63 mU/mL £ T EH L, FIZ ALT 2O\ AR KA RS Lz
VAR THEENRBD DN, VAT AV ZRIALET D & MiE AST iHH:
X, AT A 100 mg/kg 58 TlE 483.56+£68.27 mU/mL, 200 mg/kg £%5-#f
Tl%431.25+£44.25 mU/mL, 400 mg/kg 5 5-#E TIEE A Z 41 371.63 £58.24 mU/mL
EXHRBE L IZE AL EWIR OGN o723, E ALT {IEHEIZ DWW TR, &
T A > 100 mg/kg $5-# T 107.29+13.35 mU/mL, 200 mg/kg $5-# Tl 135.35
+27.14 mU/mL, 400 mg/kg % 5-#F CI% 98.61 =13.58 mU/mL & 473~ 2 i\ 23 i
STz, FFIZT AT A 2 100 mg/kg &5, I ONZ 400 mg/kg $ 5-#f T ldoe e
EH L CTHEBE IR FARD 57z (Table 8),
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Table 6. Effects of Riboflavin on Serum AST and ALT Activity 15 h
after Ethanol Injection in Mice

AST (karmen) ALT (karmen)
Normal 10 251.75430.93 ** 26.37+ 2.83 **
Control 11 497.19£55.45 151.63£18.24
Riboflavine
50mg/kg 11 448.42+43.19 108.72+13.21
100mg/kg 11 333.70£35.94 * 90.04+15.62 *

* p<0.05 ** p<0.01 (ANOVA and Tukey's multiple range test)
Significantly different from Control.

Table 7. Effects of Ascorbic acid on Serum AST and ALT Activity 15 h
after Ethanol Injection in Mice

AST (karmen) ALT (karmen)
Normal 9 312974297 * 3591 2.37**
Control 9 514.13£42.05 150.37+£14.07
Ascorbic acid
50mg/kg 12 479.33+34.35 134.79£13.73
100mg/kg 12 487.85153.28 115.86+11.74
200mg/kg 12 446.14+37.78 100.56+ 8.11*

#* n<0.01 (ANOVA and Tukey's multiple range test)
Significantly different from Control.
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Table 8.  Effects of Cysteine on Serum AST and ALT Activity 15 h
after Ethanol Injection in Mice

AST (karmen) ALT (karmen)
Normal 9 228.44*56.15 15.07£ 3.76 **
Control 9 421.59+47.22 167.16£12.63
Cysteine
100mg/kg 9 483.5668.27 107.29+13.35 *
200mg/kg 9 431.25+44.25 135.35+27.14
400mg/kg 9 371.6358.24 98.611+13.58 *

*p<0.05 ** p<0.01 (ANOVA and Tukey’s multiple range test)
Significantly different from Control.

H2EH BTNV VHEFEFICHTIEE LY TA FORE

2k
AL N A YA R (Lot. 9954111)

ERGIE

F1HDOFEICWEN T ADOBMET Vv a— A EFEEE T VEER LT,
Thhbb, 8 KR LI~ U A~EE N LY T A FefRnkb% 25%T % /
—)L 5 g/kg ZMEWEN~EE L, =% ) — 4% 5 15 %o~ A2 E% L., M
WA BRI U7z, BRI L 72 R3304 B (5000 rp.m. X 10 min) 24TV, M{% %
O3B L _EARICAE W MLE > AST/ALT JEPEZ#I%E L, Control #f & FLER L7z, %
ERLY T A FiL1%CMC-Na I LIKE 10g H720 0.1 mL OE[E T X /
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— LB 60 S ENCRE O #¢5- L 7-, Control BEITZHERIEY D D 12 1% CMC-Na
Z¥H L, FIEEITIEBRED ORIV IZ 1% CMC-Na 2, =% J — )LD
DOICAEHERERE RS LT,

EBRAER

WD B AR A h LTc~ U ADIMiE AST TN ALT 1% AST 25 32521+
40.75 mU/mL, ALT 73 26.34%+3.50 mU/mL ThH-o7=, —JF, =%/ —1L&&EH
T 5 &, i AST 1% 595.102109.04 mU/mL, IfiiE ALT i 114.49+=13.96 mU/mL
FCEATAHEADB AL, FFZ ALT IZOWTCIAER EANRBO bz,
FAE N LY FA RiZZo X o722 EF Lz AST/ALT % A BIKAFRICHNH] 4 5 8
B BT, AST IZOWTIXEIE M A YT A K 125 mg/kg T 417.45+38.53
mU/mL, 250 mg/kg & 5-#F T 413.42+24.38 mU/mL, 500 mg/kg $¢5-#F T 303.34 +
22.56 mU/mL & IZIEH RN IEIT M A4 57, FFIZ 500 mg/kg $¢
HHECIIx B IS A THE IR A O Hivlz, £ ALT IZOW T H[E
BRI, WAL R A Y T A F 125 mg/kg & 5-HE T 133.19+21.02 mU/mL, 250 mg/kg
P H#ET 12431+ 12.41 mU/mL, 500 mg/kg #& 5-8% CT13 69.94 530 mU/mL % 7~ L
TNz, HHI2 500 mg/kg #5-HE TIERIRREIC N THE N TR HAL7- (Table

9o
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Table 9.  Effects of Thomsonide on Serum AST and ALT Activity 15 h
after Ethanol Injection in Mice

AST (mU/ml)

ALT (mU/ml)

Normal
Control
Thomsonide
125 mg/kg
250 mg/kg

500 mg/kg

10

10

10
10

10

325.21%+40.75

595.10%109.04

417.45%38.53
413.42£24.38

303.34+£22.56 *

2634 3.50 **

114.49£13.96

133.19%+21.02
124311241

69.94+ 530 **

** »<0.01 (ANOVA and Tukey's multiple range test)
Significantly different from Control.
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E2E B

BAED NEEICXT 2B 2 EZA T 2O —BREL T T RADT L
=/ K DN REIRE BT T L 2 F R L RN IR LR SO PR M O AR
BT A X I THEIRT IV, TAILEUBITERNIEHRT X /i
ThHOVATA L OMREHR LT LT, ZOBEEET VST H6E ML Y
F A ROEHIZOW TR 21T 7.

T a— L OIZIET v a—7 v Rr s —E (Alcohol Dehydrogenase;
ADH)— 7% 7 /5 & K7 & Knu 4~ J —F (Acetaldehyde Dehydrogenase;
ALDH)YR# R, DX 7 —FVRHMRIIMZ T~ A0y —2bxH ) — Lg%
(Microsome Ethanol-Oxidizing System; MEOS) & FEIEZ A 2 i 8 o) MR 3T 35
Cytochrome P450 fXE#2 D 3 SORBEABTFEL TN D, 2D H BT L a— A,
#OF X% 80%LL EEH - TS ADH—ALDH R ICE W TIX, 7L a—L
W7 RT VT e Ra iR THERE~ LB S 1128 FE T, NAD 2 HilEsR & L T4
L IND, ZONAD X7 v a—/LOREIZ L - THEA 72 NADH O iz
X THELINTZHDTHLZ LD, ZOMEEHSTHWLFOI b
2 RYTHNOBFALERIZTT L a—LORIZE > TEER&AE ZH - T
Do

Topping 5 1% 7 /b 2 — /LT fRBE R K& OV TCA cycle D#If| & & b I BEHT L%
BT HEERELTWS AL, 7L a— L OEEKIC /372 NAD 1% TCA cycle
ENST Uy A EZ N L CESE har R THNOE HRERIC L0 M
SND%, TORMPRERRELZHT-HT L & I NAD 512 242 72 NADH
fLREDIE T ZH &, ETmEROBEREREEZHET L, T, Ta—nl
LI REREE D ERER L ZE 2 5N TW5S Y, £7-. [AFEC TCA cycle DX
T, RENIERR L OB 2 EFO MY 7V v 54 ROEM, T2 BIENIRT
WEFEESND Y, 51T, MRRFEACIT Z 0 BERE TRFIE O o0 MR E PE L Ml
fbZ&FIE L P HEIC Ko TEMIRE TTHES X 2 FF M Al T K& O I E A )
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ST O Bz & 72 Ly BT o, B IMLERORE~FER UFEE ~ & i
FTTLTWL T ENRBEN TV ¥, Lieber >N L, JENAITF. o LiRE
P e AL o0 BE B T B b= /X T A — & —IZ8 T AST/ALT, y-GTP,
Alkaline Phosphatase %5 O JFHEHE D marker (38 L7 2 BEICT &3, IR
ERIELTZE FOHFETEH AST/ALT O EFZ RO 5105 DITH) 50%I2T X722
WeEHEINTWD, RIFEETITo7, 7Aa—AEEHZO~ T XMIE
AST/ALT OFERTH, IEH~ 7 AT TT b a— A b~ 7 2 TldifiE ALT
DA E R EFITRED SN2, AST IZOWTHIEHEICB W T EFIZA N
HLOD, TRTORMBETEFMEIZH_RTHER EAICITEL R o7, o T,
TN iE ALT i&VEOIMHEME 2 FE IS A6 b A Y A ROFM 2R LT,

R L L CRG L2V AR T7 7R T7 va— Il L5 ALT O EH %
AR LRI, 5 SNV R 7T e NEERICTH S FAD /20 2
MBI Far FUTHOBFEEREZAMO 2L T, HEEELRE IS &
D, ThAa— I LDFEEOUFEICOBRP -T2 D EHEERIND L BT,
TNAa—OEBERUZEL D VA7 I EUMEHESMF Y A7 7 B REMET
T5 L5 Kim b SO & HEMNICEMT DRER L o7z,

—J5 ADH-ALDH X352 LIZL (Non-ADH 5R)D 7 )L 21— )VER{L O FE Tld b #
7 —E N5 T 5EOM@EE /KT, MEOS R#tRICBWCELEENRD 7 ) —T
VANFENTNE ZNONEL OMARKIZHEEL 6T 2 ENR< ML T
5P, TAANECBIEIT N ETAELLETE RT AT e RICK D00
DiEEZLFE L, ZOERIT AN ELBOT N AR Py —E LT
OERRICH KT 5 2 & 0v5 O, Physicians' Desk Reference 1974 4ERi ° ClE, —
S )=V ANT T LK DEEREARLT Va3 — VIEORLE L L TRE
DT AANVE VPRI N TWD, ZOREEETLIE, TAaLVE VERIT
MEOS (R RETHRAEL- 7V =T U HNERET H Z L2 X0 IFEREOREE
ZET L AT E TE RV, AEIT L 3 — LR MO REREE T 5 L
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TT7 AN Uit B Le ALT 1EME A ZIEH SRR INEI 7 2 i) 2 7=
L. 200 mg/kg DHETIIXMBAE L LR THEENRO LN, ZOZ LiF, 7
Na— VRO RELEINTZT V=TV ANET RNV BRRET D Z
LIk o TS BE D EBEIZ SRR o - b D L HER SN 5,

FELT V= VERMETEEF L. EROREEE SRR THL Z ERmon
T\W5%, Baraona b Dix, 7 a—LORMEDTHD T LT LT KRBT
WNEDFHER Sy THLHT 27 ) VEALEHKE L. F2a7 ) OEGEHEL,
Z DG RATAIANC W E B ORI RE 2 dh 78 L, T o KB 2 & 724
ZEERELTWD, HEHEOANLT 4 RYNLVEEROEMT X /. VAT A
EL TERERTATE RERAEL, BRONIT Y —AHMEZHT S
L-2-methylthiazolidine-4-carboxylic acid (L-MTCA)Z FE/E L, & 5122 0 L-MTCA
TP ATA L BIZTE RN AT E RIZL > THERINDLGZ L OEEFEZUE
THZLERREENTND B —oEEEETLLE, VATAURT La—
M XD MTE ALT B 286 L7coid &G LIy AT A BT R 7V T B
FaMEk L, 72 b7 AT RICK2EAMRBIEEFZMmb L, IFREEZ %
SEbDEEbhs,

IHIT, BAENLY T A RS ZABEEERERICT Va— > TEAL
7= AST/ALT @ R ZHHI L, 7 v 32— W2 X 2 MRS 2 8089 5 2 & AR
I, BEHERE L THWYARTZ I8 TRAaLE V@B VAT A VR
TN a— VK DEFEEZMEI L7 L 92, BET L 3 — L MRFREE O B X
TIGRT DL, BETBEROBEREOSE, HlEELZ L6700
NOBRE, AEWET & N7 LT b FOPERSE, —HOJRK & 72 5 iR 4 HE
XINTHEBRT 2 Z ENBEARFRTHY, ZOXIREPLELENLY T A RO
ERZBIZRT DL, 76 11T N7 LT & ROWIMEEER S 2
bOLEZLND, EHIT, Lee b OBHMEL WD LI IC, BIEICERSN
HATITHR) A RKRN) TR A RYPR=DOHF T Tectrigenin, I
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|2 Kaikasaponin IIIFHb/EM K HEHOE TIE Y | Streptozotocin 75 & MENE IR
57 > MOk L CTHbE LA o], myE & OB o 5 Z s iz b o i 2 =9
ZEMD TN ViR EERE BA U7 AST/ALT Z %546 F A Y T A R
M L7z 2 &id, BAE R &Y T A RIZE £ 5 Tectrigeninn X° Kaikasaponin I
OHEBILIERNR 7 O ANV DOBRE~ER LIzt O L fRING, £z, A 2t
RV DRI RE NS aNF a AT o O ERT 2 S L0 IFEE 2 #E
FTHEVWIRETHMOND LI, FUT A A FYR= 1T b TR
FEEAZATDZENTTICHLN RS> TS E LB, AFFEOT L a—
JVERFEPED TS E OEIHIZIE, Kinjo & PRSI LTWD X HIZHEIE kA
VA RIZEEND YT AL/ A R¥AR =2 Soyasaponin I OFUAHAIEH N
WELTWDLZ LU ZDHERD 1 SLEXLND, T7DL, B LAY T A
RIZ7T v a— A3 HEEEZFHET 2 - HOmRE T, 7' N7 7 b RIHRETE
YEFIZIN 2 T, Tectrigenin, Kaikasaponin I HEDHIRRLIEMAIZ L 2 T ¥ LR
7%, Soyasaponin I (& X 2 HUHRTEH2H AAIZM@ < Z L1 K 0 Z DOREE %R
SEDLELBIT, ZNHOMEIT HEE] (ST 2HEBRIROEREL S HIZH
HNZT DT ENTET,
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FESE BRIEHMBYMOHEILERREBIIRIETRE

T3 — VI AN E - TELRA X OATEICEE L, HHIR T L o 3UbRes
e L BITBRATERELEZFF > TnD, FRZT7 v a— U ioEHE R I D £ <
DN PEZER L TEXBMTHD & & HIT, BAEEAL L TofkE HiHo
TW5, ZOKE, WEDOT V3 — AR HAE RIS L THEEEZ 725
FTEVSTEAFEMEHGRLEDETEY . KIEFE? AFERT 5 = HFOEO
ke, Bblch, Lo FOERITZOMMLNZ S,

—J7, HEEREL Voo TR 1Sk 2 EAE ORI TRACRIR, 1

fg, i, R TMAIRT) SRS TWDH IS, BEETva—Lic kb
HILEEEROIEROYGEIZ LR EZ R T HO LM TWD, AETIE

HEEICBT D NHERE) ICT 2 BIEOERZHONCT D L L bia, BibH
i) O B AR RE & BRI >V TP RICE R LT,

B BEEHHY O BRERE T 5 R

T TR AR L DI, BIETEF AT [EAEMRRES ] (TR SN DEHT,
MEEARTE R ix NEmEZfEY) . TEERKATHLEDR] EREnTn5
EH1Z, ZARVOBEIERICHWSILT W, —J5, 8 OHRIE D B LR
ELEFHFRETLHIE LSO TWDITNE DL, HEEICBT 20
7R EHTIE & A RSN TR, ARBFETIET v = — VB B R
(X 2 EAEI A OVER 23l 5 & & BT, HAIRORGEIC E B AR 2
STWDLEMEOTa AL 75 vy O#IZONTHRR Lz,

Ew XL b:d)
WAL R A YT A R (Lot.9954111)
Tween 80 & 1% CMC-Na (1:19)DIRIKIZHEE LIAE 100 g H72 0 0.5 mL OFIG

TREOES L. & 100,200,400 mgkg & 725 K H Bl L7,
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Geranylgeranylacetone: Teprenone (FIYEHIFEH)  Lot. CDN0816)
Tween 80 & 1% CMC-Na (1:19)D{RIK (8% LIATE 100 g 720 0.5 mL OEIE

TROBES L, HE20mgkg &722 X OB LUL FOFEBRICHEH L=,

HWI1H E¥ESy FOTAa— VHERMEEEBEICHT SRS

ERFGIE

24 FFfEfERE L, KOHB % b 27 SD REEMET » h & FEBIZEEH L7z, Robert
5 ODHFIEICHEL . LY F A K 100, 200, 400 mg/kg M LSRRI L LTF
TV 20 mgkg &7 v RO L, 1 REE#£12 99.5% =4 / —/L 1 mL
ARG L, =% ) — Vg5 1% 7 v Meo—7 LV CESE S H 24
MU, MM LEEEEN~2% A~ IR 10mL A L2k, Bl
2 % A~V UEERS 10 R Lo, EO%E &2 KIBICTH > TUIH LAKE
K THEE  IEAE IR 10 5 O ERBEMEE N« O HICH 1T 2 B REERE
DRI OMBMEZFHII L, B E R Lz, b, REEIZNA Y T A4 FofR
PV IZ Tween 80 & 1% CMC-Na (1:19) DR Z [Al &#% 1 & 5 L7z,

EHRARER

TH =N LER#ZO T v N ERR EICE S ofgk &b R o TR BED
FERR S N BLER S VT2 (Fig.6A), T DREIX N A Y FA RXUIT 7V 7 > OHi
ALiE |z & 0 2 L < B L7=(Fig.6B, Fig.6C), T v b O FKIEEEDOE 1T
109.108.29 mm T - 7=DIZxt LT, kA Y F A KL 100,200, 400 mgkg TE
NEI 90.60+14.73 mm, 64.70£7.93 mm, 24.90£6.91 mm & 1FFHEKFMNIC
BRI E O S 2 &8, 512 200 mg/kg DL EO & THBEICHTH
BRGSO bz, £2, TV 7 v 20 mygkg B REO FRIFEREOR S
1% 42.80+10.57 mm Tod D [FARICH I & LEXTHERAFINE D 50T
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(Table 10), F72bbL, MAYVFA NET IV UEBRIC=Z ) — ViERMED
BAREAR G I L CH BB REIEN 2 B35 Z &R &g,

Fig. 6A. Gross Appearance of Gastric Mucosa 1 h after Ethanol Administration in
Rat Pretreated with Vehicle
Erosive congestion was observed in the fundus.

Fig. 6B. Gross Appearance of Gastric Mucosa 1 h after Ethanol Administration in Rat
Pretreated with Thomsonide at a Dose of 400 mg/kg
Thomsonide reduced the erosive congestion.
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Fig. 6C. Gross Appearance of Gastric Mucosa 1 h after Ethanol Administration in
Rat Pretreated with Teprenone at a Dose of 20 mg/kg
Terprenone reduced the erosive congestion.

Table 10.  Effects of Thomsonide and Teprenone on Ethanol-Induced Gastric
Lesions in Intact Rats

N Gastric lesions (mm)  Inhibition (%)

Vehicle 10 109.10£ 8.29
Thomsonide

100 mg/kg 10 90.60+=14.73 16.96

200 mg/kg 10 64.70£ 7.93 ** 40.70

400 mg/kg 10 2490+ 6.91 ** 77.18
Teprenone

20 mg/kg 10 42.80+10.57 ** 60.77

*% n<0.01 (ANOVA and Dunnet's multiple range test)
Significantly different from Vehicle.
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FT2lE BEBEI ORETS UV UERBIIRIETERE

EBRFE

Harada & 0 HIEICHE L | 24 FERTHEA L, KOOI % 5 2 7= Wistar BT
k&2 FEERIER Lz, A YF A K200 LON400 mgkg &7 v b~ O#ES- L.
AW T v e —T L CEIE S, 722 BICH 2/ Lo, Ml L2 B,
RIBIZH - THIBH LKA U7z BRI K TR BRI 280 0 Bty | EERE
% 0.1 M BEFEFEETE (10°MA > RAZ L U EA)6mL THREYR— K L7, &
EUF— MEWRITIERE 1.5 mL 2002 7%, #0508 (12000 gX20 43, 4C)&1T
W, BB BB AR A TV L, BRI O R b — 2 — T
Btk . £ O @ Prostaglandin E, (PGE,) &2 (Y 6-Keto Prostaglandin Fy
(6-Keto PGFy,) B &ZME L7z, BB XBEEHI LAY T4 ROV IZ Tween
80 & 1% CMC-Na (1:19) DR & [Al & 5 L7z, PGE,, & T 6-Keto PGF,,D & &

IZ ELISA {412 & % % v [ (Cayman Chemical Company)z {#i ] L 7=,

ST S

WP 57~ b OB ¥ PGE, e O 6-Keto PGF & EIXZ N4 50.23+5.81
ng/g, 385.38%=112.08 ng/g /R LCWe, AV T A ROEHIZIY FHIED
PGE, & &% 200 mg/kg % 5-#f T 90.92+9.25 ng/g. 400 mg/kg % 5-#F T 90.82+6.30
ng/g R L., & IR GREZHE X THEREMNRRB D bz,  F7 6-Keto
PGF,, #®bH. MAYF A K200 mgkg £ 51T 847.16£74.71 ng/g, 400 mg/kg
B LT 980.08+69.39 ng/g & IR GHFICH AN TAHERBIMARD b7
(Table 11),

UL EORER, 346 R &Y A RIZBE RO PGE, iff NZ 6-Keto PGF o 7 & % HY
MEEDZ ENRBINT,
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Table 11. Effects of Thomsonide on PGE, and 6-Keto PGF,, Content of
Gastric Mucosa in Rats

N PGE, (ng/g) 6-Keto PGF,, (ng/g)
Vehicle 8 50.23=*= 5.81 385.38+112.08
Thomsonide
200 mg/kg 8 90.92- 9.25 ** 84716+ 74.4]1 **
400 mg/kg 8 90.82+ 6.30 ** 980.08 = 69.39 **

** p<0.01 (ANOVA and Dunnet's multiple range test)
Significantly different from Vehicle treated group.

FBIH AV RAFVUBILET v MBI 2 7V a—) Uik 3R TR
BHEICHT &

2 TR X 212, WAL b A YT A RIZE KK PGE, W QN PGL O fH#
PEY) 6-ketoPGF, B EZ IS5 Z LR LN ER-T-, ZOFEFHEIL, H
LEHTRLIEEE N LY T A FOBEMEREERRERE T 22 7 F v
VHIIMERNCHKET 5 Z LA RB LTS, ZOREWHLMNCTHAIC, K
HTIX, PR RAE T TV Al#ESRE Tdh D Cyclooxygenase DAEAITH %
AV RAZ VU ERIVE LT v MIT D846 b &Y A RO B kLR GE
TER & et LT,

ERF

24 AR L, KOKREE 27 SD RHEMT v P EERICERA L, 7 b
~A YU RAHX T 10 mgkg TG L, 30 01212 N &Y 74 FXE, FERERK
ELTCT L/ vEROKBEL, SHIC1HM#%IZ995% =% /) —/ 1 mL %
ARG L, =% ) —VFKE1KH%T v 2T —7 L TESEE 2 ft
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L7z, fH L72BIEENA~2% S~V U R 10mL 2 EA L72#%, Haeksz
2% AR~ CERIE 10 SR LTz, £ 0% 'H 2 KIBIZH > TUIB LKEKT
Vevg %, IR EIZIA 10 15 O SZARBEE N O~ O FIZH 1T 5 HHEEG O R
SO ZFHN L, (RIS I Lz, eds, A > FA X 213 Tween 80 &/
FRAIEK (119)OIRIEIZEEE L, KE 100 g 720 0.5 mL OEE TES L, %t
FREEIL R YA ROV IZ Tween 80 & 1% CMC-Na ORE A O #5H L
776

EBRAER

AV RAZ SV URLER Y ) — NV EEE LT v N T ERIEORE R
LI NI (Fig7A), A RAZX TV URHLER N LAY T A RERRGLET v FO
T ) — V% O BAEER AL Tl b e deE B S hu(Fig. 7B). TDH
MRS O R S 1%, 200 mg/kg BEG-RETIE 107.30£17.41 mm, 400 mg/kg £ 5-#f
TIL78.00£13.7mm & %R T » kD 115.90%14.05 mm (Z tb~ TN B 7)1
HONTN, AEZTRO SN2 oTz, FHRRELE LTCHW =T 7L
J ¥ 20 mg/kg FHRETH BAER A X I IH] S 4u(Fig. 7C). E O B A
BEOR 31379.6019.45 mm &t REET » MIEA~IHIT 2T b b
DD RLYFA REFRRICHEEZITRD bR o7 (Table 12),  T7abbH,
AV RAZ U ORPLBIZ LD =5 7 — )VE BRI REIC T2 Ay
A RROT TV ORI T 52 LRSS,
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Fig. 7A. Gross Appearance of Gastric Mucosa 1 h after Ethanol Administration in
Rat Pretreated with Vehicle Following Indomethacin Pretreatment
Hemorrhage and erosion were observed in the fundus.

Fig. 7B. Gross Appearance of Gastric Mucosa 1 h after Ethanol Administration in Rat
Pretreated with Thomsonide at a Dose of 400 mg/kg Following Indomethacin
Pretreatment.

Protective effects of thomsonide against ethanol-induced gastric lessions
were markedly diminished by indomethacin pretreatment.
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Fig. 7C. Gross Appearance of Gastric Mucosa 1 h after Ethanol Administration in
Rat Pretreated with Teprenone at a Dose of 20 mg/kg Following Indomethacin
Pretreatment.
Protective effects of teprenone, as well as thomsonide, against ethanol-induced
gastric lesions were markedly diminished by indomethacin pretreatment.

Table 12. Effects of Thomsonide and Teprenone on Ethanol-induced
Gastric Lesions in Indomethacin-pretreated Rats

N Gastric Lesions (mm)  Inhibition (%)
Vehicle 10 115.90+14.05
Thomsonide
200 mg/kg 10 107.3017.41 7.42
400 mg/kg 10 78.00=13.70 32.70
Teprenone
20 mg/kg 10 79.60=% 9.45 31.32

Not significantly different from Vehicle.
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F2H BEFEMOEEERERICRETRE
WEOHIEARIEET ., BN EOIEREFRSE S Z LIFAFICE S HE
T52LT, FORRETALI— ML HAMEEANIRELRICL DO TH
HZENTTIRALN RS TNDE P, &HI2, Tba— Ll XD BB/
SEICINZ T, BIEOMREREEIC X 2 F WE-C A 0 w0 T 4B &0 1550 55 I 0
BTN IS DIEREZTF(LSETND 2L L O EHEICLV#RE SN T
W5, £z, T —WIERBYOE MIBWTHIEMIFRE 2 ER ST 5 2
IRy A N TR Y, ZORRIET L a— Lo HEBIEERIC LS 50
EEZLNTVD Y, 2ok ) RIEROSFICITE., BRIENAD pH K TEIE
X T EEEER T LRI X 2B kD BRO T, SRS, BRor W EnElAl T
(LB BEBIRIT AN 22 LML) STV 5 Y, REICIE, 70— L O i
PEREFE R (T o g R & LT R ST 28R EZEHT L2 &
ke, B 1HETIIIER ~ 7 2 OHCE RGBT 2 28 5 2 T it
REAR T~ 0 216 2 B DWW TR 21T o 7o, 7ede. THILE R EEIK 11X
TV ACBNTT A a— L TEE—RERPELNT. EFT VL L TUIMY AL
TelppoloZ &b, FEEIGET7 VA EE L, [-Dopa IZ X 2 1HLE HERE
KTNET /VEHWTRE LT,

ABtoFRRL

AL b A Y T A R (Lot.9954111)

5%7 7 BT I ARIRIZIER L 6.25~400 mgkg O ETIKE 10 g H7-V
0.1 mL OFIG TRAK ST 5 X oIz L7,

3-(3,4-Dihydroxyphenyl) -L-Alanine; /-Dopa (Fl>HHZERR)

Tween 80 & APRAIEIK (1:19)DIRKIZIEE L 300 mg/kg DHE TIRE 10 g
H720 0.1 mL OEEG TR FERETDEHIICHE L, LTFOEBRICHEA L,
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I—l—l

R S8 RIS
IRERE 5% 7787 TLARRIZIEE L., 5% RERKBEREIKE 10 g b
D 01mL OEAETROFGTAHAIIICTHHB L, ATOFEERIZER L7,

B1EH EW~UAHECERERECNT SRR

ERFGE

16 FERH R Lz~ A~ESqE b & Y F A K 6.25,25, O 100 mg/kg %% M $
H L., 55%%I25% RBREZREOAEE LT, REREZEE 20 5%~ T R % G
I CTREELEELICHEDPOERETCEZRME L TR/NMEOE I ERFROE
LIRS ZFHIL, /NMEORSITHTORFEROBE LRI DHEIGE LT
HLERER AR U, IBEIEE &Y A FORDVIZS5% 7787
TR TG LT,

FBRAE R

WAERLY T A RORDOVIZ 5% 77T T Lukb Licxti~ o Z0H b
BHERIL 573202.75% THHT-DIZK LT, BE LY FA FaET 5L
6.25 mg/kg 58T 64.25+2.58%., 25 mg/kg $5-HF T 78.31£3.13%. 100 mg/kg
BeHBET 76.3254.11% & LB T RE R 2 HINT BB RE S iz, & <12 25
mg/kg L & CIIskt REE & il U CHE 728823588 & 41 7-(Table 13),
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Table 13. Effect of Thomsonide on Gastrointestinal Transit Rate in Mice.

N Gastrointestinal Transit Rate (%)

Vehicle 17 57.32%+2.75
Thomsonide
6.25 mgkg 9 64.25+2.58
25 mgkg 9 78.31£3.13**
100 mg/kg 8 76324 11**

** p<0.01 (ANOVA and Tukey's multiple range test)
Significantly different from Control.

F2H HEEFRERET <Y RIHT oRE

ERGE

16 FEf#a A L7z~ 7 2~ [-Dopa 300 mg/kg % 7 F#eH-#% . 25 5% I2EE b A
VA R 25,100,400 mgkg X HHE L, S 5125 3112 5% IRFERZRE N
H LTz, IRFBEREE 20 3RS~ T AZSEHEDLENC CREZA LZEBICHN LB
EFTEMH L TR/NMEOEI EIRFROBEH LIRS ZEHIL, MMEOESIIT
T HRFEROBE LI-ESOFES L L COHEEREREZFH L, R
BAERNLY T A FOMRDVIZ 5% 777 AWK ERAELS L, EFFIT
I-Dopa D14 V1T Tween 80 & AEFEEIENE (1:19)DIRIR %= K N5 L=,

R R
I-Dopa 300 mg/kg Z JZ F #5592 & HALEE@IERITEF D 54.13+3.05%2>
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5 36.7242.87% ~EHERIK FARD b, 20 X 5 REEREDIK T L=ET
MZEWT, BIERNLY T A ROREERFLILEZA, BIENALY T A R 25
mg/kg 57Tl 48.38+3.51%, 100 mg/kg # 5-HETIE 56.13+5.60%, 400 mg/kg
BERETIE 60.78+4.59% & FIEHEKAFAITAR T U 72k == 2 [ 4 2 m 23
AT, FFIZ 100, K ON400 mg/kg B G-HETIX, RPRBEIC A CTHE 228N 53
B8 5417 (Table 14),

Table 14. Effect of Thosonide on Gastrointestinal Transit Rate in /-Dopa
300 mg/kg (s.c.) Treated Mice

N Gastrointestinal Transit Rate (%)

Normal 11 54.13£3.05%*
Control 11 36.72+2.87
Thomsonide
25 mg/kg 8 48.38+3.51
100 mg/kg 8 56.13=5.60%*
400 mg/kg 8 60.78 =4.59**

** p<0.01 (ANOVA and Tukey's multiple range test)
Significantly different from Control.
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EIE EBE

HEF: 3 70bb THEROOREER O, SREE, B0, kLl
EHIT, MER, KBRS, BEAPRE, L STE LRI B LRI B
NELRBENTWD, ZOREIZEICT L a2— L O LE R~ E R
LDERBEERER, BROBECLDbDOEBEZ LTS Y, BIEOMK
RET NEOBm A ITIHEAIR] Zi> TWLZEDFEOPITIE, T/a—1Lo
AL E RS E IO T DR ZER 2 B L TV D RN HER S D,
REOT NV a— VPR EMEREELFERT LI LICOVTIHASHLNATND
. EAE DL E RIS DERIC O W T ONFEHR ST R 7= 5720, A
ZETIXEICZOAICER L, BAE b LY F A RO B RBERHEER IOV TR
THLLEBIT, TOMBELERAE~DRBIZ OV T HIE LT,

EPF. TNl LD Ty M ERIBEEERTICNT 5B oW T, Wi
k&Y A RiEZ o B EEIE G 2 100~400 mg/kg O & TIEIEH EE AR
HlT 52 LR S, EYERE L THWET 7L L RRRIC BRI 5
EO BN R SN, £2, BIEFA YA RIET v b o EHEE
DT RRET TP EG @Ik LT, BAE PGE,, i ONT 6-Keto PGF; , & &
KT > MR THBEICEMS iz, 612, T a— LMk B RHR 5
KT DAL B A YT A REOT 7L o Od#EER L Cyclooxygenase (COX)
FLREXITH DA > RAZ L OFHLEIC L VI L=, EN TR S - bk
BRTHLT TV ok Py — VEREERERG AL Y, £z
Cyclooxygenase-2 (COX-2)DiAiEIZ L 0 BRI D PGE, G &AM s 5 2L ™
BT TICHLNE 2> TEB Y, AHFIETRIB S NIZFIE L 1TIE—H L=, Robert
ST OBWAMHIER S 3BIC T e A& 7T v D X E R E R 2 AT
LMENRHY . ik [Cytoprotection] & WI FEETEKIL, FmRx& 7T
TAZFE S ) = w2 X L% < OREMEOEY) 72 812 KX HHALERIIEOEE
(Zxt U CIREMIERZ RS 2 e mbnb L o2 o7,  Araki HIE "OWIA
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£ PGE; 1% EPy-receptor 41 L CHKMIEREEM A AT L2 MEL, 2D
[Cytoprotection| DIEHIZ PGE IZHRT 56D THL Z RPN ERY | T
TV raIF LD L LIc% < OFURIGHE TS BARD PGE, NS ¥ 2 1EH
ERLAEDETVWD, OO REZETLHE, BIEL LAY A RRT T L
VIRIERIZ T /b 20— VR B TR R 4G A ikl U | & 72 FORSIR PGE, & & A BN X
B LB EIE N A Y A RO RMECREERIT BTN L 72RO
PGE, @ Cytoprotective 7Z2/EHIC LD Z EMALNE o7, FT2, BIER LY
F A4 RIZPGL ODZEHIREFEY TH 5 6-Keto PGF,, D& EAHEIMI T2 & n
5. BEAE R LY T A RICIZHERED PGL OMIMER 2B+ 5 2 L bHLME 7
S>72 PGLITBHOIMIEN A N ) REZBEMEE D D E L bICH RO ML
EWNSED ZEARMBENTNDE Y, ZNODREZBET DL, Tra—L
FRAMEMBERE IS T HEE N LY T A FOMR#ESEIT PGE, 12X 5
Cytoprotection DYER NN 2 T, BHHED 6-Keto PGF, D HIBKMATH % PGL, DE
BEARMESE, BHBEMEZBNSES 2 LIk BRER#ENREZ R LIZ D
DEEZLND, BIEIZHE £ 5 Soyasaponin 1 @ L 9 7¢ Oleanene-type
Triterpenoid saponin (2 1% 7 /L = — La M B ARG 23t U CRREEH 277
ZEBRTTIEHLNE RS> TS ™, & 512, Oleanolic acid I21% COX-2 Z 41 L
7= PGE, Dl 2t S HEMDH D Z L bR S Tn5 ) Ll EoHE
EERGDEDLE . HIENLY A ROEGHAMS T 5 Soyasaponin [ 7% COX-2
DiFEEEN L HRIED PGE, LN PGL 2S5 Z L2k, T a—LF
HNE RIS E O BRI A (A L7 b D L H#EZ2 &SN D, Cytoprotective 72 F
HEFHEDETWDEIE N LY A K3, T a— ViR SRR % 0
flL7zZ &id, ZAMWERICR T o2& K. MkElT. B A REOMERSEEIC
DRIND T EEFERL, BIEOWLERRIZEIT 5 NEE T 2 IHERIA ) 23,
AWFEIZ K0 FEBRFRNCH B b 7roTe, Elo BIERN LY T A RiE 25~100
mgkg ODHETIER ~ U7 AOE(LERIERLZHEMIE 5 L & b, [-Dopa 12X
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D HEB O T Lz~ v 2 DOEEREL 25~400 mgkg OF R CUHET HIEHAE
AU, BAE b A Y S A RO EES TEERZ2/H b 8bE T 5 2 & b
binkieole, Ta—/WTERNEDRIRFHAZEES L 2 ERAmbhTEH
0 . Phaosawasdi & *V 12k 2% & 7L a— Lo HESNHIERICHRET L0 T
HoEMEINTND, IHICZOMRIZENEDTOT Va3 — VIREIKAE
THEINTEY, KBETIHEET 20D H 5 —ERELL O ERE TIX
HNAWYRIREE 2 B S, ARV THbeh) | Tehox ) O
REFBHESEDFRRNE LR TND ¥, EIERLA YT A R~ ZOMLE

RE & TUE S E 7o ARWZEIC BT D7 A ik, BAE &Y A RO HEBK
TIC L2 BNEHPRIIK T Icx LT, ET21ERERLAEDE T, 20
ZEMNZHBONEO THbE R [ o X ] OIEROWEIZ SR D AT
M RETDHHDTH D, WHAEDOHLERRIZEIT D HEE TR 2 HBER
I, HHE PG S EOINNIZH-S < Cytoprotection, M ONE A e IMVEH 12
Mz T, WALEEEETEFERICHER LR OERICLV EMfTFonzbo
ThHIT N, KFFRICEIVALNE T,
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F6E TNa— VEBEEICET AR

BB L AEAETIZE & LTT L a— L O E~OIEAN K E < 8L
TS, 7 v a—) V3R S OEM 2R3 725, MR L0 R BHN R
< WHIDOBPETIEH 0T L 2 FOBEENNAEL 5, Z OBEEH IR
PRIRTE R OHHNEMIC L 2 b DT, M%< OB FFEB A LT 5 B
WOME = b — VBN IH S D 2, T OREFE LM S /R AE L
HBIGICHE L, ZNEHBELE EMATHND,  TOROREGHIT, PirZ,
BRI, K@, 2R, BHEARE L Vo EMIERE 23528, 0%
(TBPERIIC AT RS 2 B 2 %, AR, ROIE. . AR O T RE
BRIHNEL D, AETET A a— M LD TH ) 9 BIRET 2 RESIE I
R RS i T 2 B0 EREZ R T2 Z L2k, PRICEIT S
NER ) (CRT 2 BIEOHEEIREZRFIET 2 & & iZ, MxTe hOT /LY
A ~—RIBAIEDFAET )L LB 2 51T 5 Scopolamine #3818 [ |2

T ABERIZHOVT LR LT,

Aok FHEL
WAE &Y T A K (Lot. S-0046709)
F1ETRLULCHE B K OER LB N LY A ReH LT,

(Wi B )
AVTIR)A NEGE (mg/Thomsonide 100 mg)
6-Hydroxygenisn 6,7-di-O-glucoside 4.27
Glycitin 5.44
Tectorigenin 7-O-xylosylglucoside 13.51
Tectoridin 7.63
Glycitein 1.74
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Tectorigenin 2.22
FUTNAR) A RYR= G
Soyasaponin I 1.67

Kaikasaponin III 2.03

B1E =¥/ - NAFREEERFBEET T LEEORE

B1IE =¥/ LVHREEBERESCNIIBIENLYTA FOE
=

ERFGIE

Zhang 5 % OFEIZHEI L TiTo 72, ~ T ANEIE N LY T A REROES
L 1031212 30% % / — )b 3g/kg k0% 5 L, & 51220 4712 Step-Through
B R 2ZBWIRNERS 2 BIE2 LT, T72b b, #ERITE L TEAEOY=
MOWEEL Y R DA =T 74—V RO H LIS~~~ 7 2% 3 JrfH A,
Y UANEESADLETORBZHEST DL & b2, BEPTERICHEESA-S
oK TC 0.4 mA OEBEXHME 5272, B, kRFRITE L THOY U A Z2H=
N~ 5 A L, BEEA~A D £ TORFH (BRF: Latency) ZHIE L7z, S HIT,
BAAFIT T 3 0. RFFRT T S BRI EASA L 2o 7o b D ORI
ENENI KOS5 53R L, REFAITTHESALRN T2~ T ZADEIE
AR E L CRI LB i Lz, 2B, BIEMA YA FiE 1%
CMC-Na (288 L, KE 10 g H72V 0.1 mL OEETRAOKE L=, <R
1% CMC-Na Z#¢5- L, IEFBHIEBED O Y 12 1% CMC-Na %, 30%T 4
J = ORDOVITHFROK Z A& 5 LTz,
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FEBRAER

BT & LTI BICHEA~ AN~ ¥ 2T T8O R 3T 3 LANIC
E~AVERY 3 v 7 2R LT, BEASAD L TORRHL, IEFTED 41.36
+10.95 sec (TR T & /) — L& F 5 L7- Control BED 10.95+4.22 sec [T HE 72
FAEDSFED HAL, =& 7 =/ X HEBRITOMK T A8 S 7223 Control #f
EREE N LY A RRERE, T b, 125 mgkg B GHED 17.75+4.49 sec,
250 mg/kg $EH-HED 9.50+2.09 sec, 500 mg/kg D 5.58+14.31sec, &4 & DT
EWVITH DR Do 7= (Table 15), —J7. FHIT o RFFRAATICE W TTIER
FETIE 14 B 13 B £ T 5 53] OBIZERERE] T E ==~ @) L 727> 7273, Control
BEBXOBEIE A Y A REHGHETIET R CTOBINHEE~BH L, ZOH
IRF L2 DU T Control £ 34.57+27.03 sec 1L IEFEED 296.713.29 sec (2T
BEREMRPRO b, £ b LY A REGHETIT Control #f & kil
L T 125 mg/kg #% 58T 61.25+14.07 sec, 250 mg/kg $% 5-F£C 75.08£26.6 sec.
500 mg/kg $¢5-#E T 95.75420.97 sec & HEARFAVICIFRFDIEE N R S 4L, EH
BEDEA & [B15 3 D237 B 1T, HEIZ 500 mg/kg #% 5-8F Tl Control AIZ b
NRTHBRIERENRBD b, IR TS 5 & IEF#IE 92.86%. Control #F
X 0% THY, =& ) —LVOERGIZEDENROFERIKR TR bTmns,
Control BEEL B F LAY F A FELRE OB TRIAERZIRD LN
(Table 15), L2>L., fREFITOEE M 4 OB DG E~ADITH T > TEAE B
LY FA REGHETIIRD B LBESAS I DAL EWVDEEET 2178038l
Shiz, DLEORER, BIE N LAY A R4 ) — VEREESEO T THED
BB ERIEE T e LTl 2 EM 2R+ 2 LAV RB S iz,
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Table 15. Effect of Thomsonide on Ethanol-induced Impairment of Memory
Registration in a Passive Avoidance Task in Mice

Latency (sec)

N Acquisition Trial Retention Trial Success Rate (%)

Memory registration

Normal 14 4136 =$10.95* 296.71 & 3.29 ** 13/14 (92.86)++

Control 14 1093 £ 422 34.57 = 7.03 0/14 (0)
Thomsonide

125 mg/kg 12 17.75 £ 4.49 61.25 +=14.07 0/12  (0)
250 mg/kg 12 9.50 =£ 2.09 75.08 +=26.60 0/12 (0)
500 mg/kg 12 558 *14.31 95.75 +20.97 ** 0/12 (0)

* p<0.05, ** p<0.01 (ANOVA and Tukey's multiple range test)
Significantly different from Control.
++ p<0.01 (Chi-square test) Significantly different from Control.

Bo2E X)) VEREEEEOH LUEEICHTAEERNLAYFA R
DEE

ERGIE

Zhang & P OHFIEICHERL L, ~ 7 2D Step-Through (& % 52 B A [E]EE
B L, Thbb EERITE L TSERBOHERORE LY b4 —7
Y7 4=V RO LWAEFEEA~~ Y A% 3 AN, YU ARKEESADLET
DR ZREST D & & b, BEATERITHEESA S TR AT 0.4 mA OFESH
WaE bz, BA,REFRITE LTEE R A YA REROES 10 25£I12 40%
TH =) 4 glkg (po)e&G L, IHIZ20 5RICHO~ T RAEHAEN~S )
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AL, BE=EA~AD F TORFM] G&FE: Latency) ZHIE L7z, S 62, EHERIT
TIE 3 45, RFEFAATTIE 5 NI ESAL R Do T2 b O DRI ZNE

TS Gy b B L, REFFITCREEASAL RN To~ U ADOEG & 3
ELUTHM UATIRBEL Il L7z, BAE M AY T A FiX 1% CMC-Na [ZHRE L |
KE 10g H72V 0.1 mL OFGTERE Lo, R RBHIRHE R A Y T4 Rofb
12 1% CMC-Na %, IEF BT 5L b A Y T4 ROV IZ 1% CMC-Na % 40% —
2 ) —=NOROVIHERKEZ, TEhRO&RE Lic, 2B, 40% =% ) —/v
O L0 FshiE &5 L BT RREL o Tev U AT T — X KV RS L
720

FEBRAER

AT E L THIRICHEAS AN~ U ATEITEFR O R T~ T 3 2N
E~AVERY g v 7 2R LT, SHOBRZ IR T 5 L IEFHED 19.64
+3.76 sec & Control #ED 19.91£2.62 sec P THEEIIRD LT, £/
Control HE& B 1E M &Y T A FRE, T7205 125 mg/kg & G-HED 21431481
sec, 250 mg/kg BEHHED 17.931£2.50 sec, 500 mg/kg £ 5-HED 27.73+5.41 sec,
EOBITHENENAEZITHE D b o7-(Table 16), FHAT o 72{RFFk

ITIZB W TIRIER BT 14 #1013 $i1E T 5 M OBLERFF T E~BE#) L 72
23723, Control HE TIIFAHMARIZ L D BITARREL o TEMZFRE . T XTD
B RREE~BE L0l LT, BN AY T A REERETIIRE~BEH L
IROEI DY 125~500 mg/kg EGREICB W TENEI 1 T o580 bz, &4
IERFIZ DWW Tl 9% &, Control FECIE 52.45110.97 sec & IEHFED 295.50+
4.50 sec (ZHLATHEIZEM L7223, WAt b A Y T A R GHE TIX Control # &
b U QIR O ER 28 i 5 4L, 125 mg/kg 5 5-HEC 90.00222.09 sec, 250 mg/kg
B HHET 60.71£22.62 sec, 500 mg/kg 5 5-H£T 139.53£19.13 sec & [EFHEDE
~L AT DA BT, FFIZ 500 mg/kg & 5-FE Tl Control BRI TH
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HIRIERDGEO bivic, IR Tl % L IEH L 92.86%, Control #13 0%
Th 2 ) —=)OREIZEY RO ERMET RO =235, Control F
EWRAE N LY T A NGRS OB TIIAEZEITR O it >7- (Table 16),
LU, PREFAIT ORI, FEEBERES 056 & FERITHE ~ OB A K E A~
ADIZoTz>T, BHE ML YA FEGHTIIHRY IBLBESASL I DAL E
WNBEEE T DATE NSRS s, LEORER, BIENL YT A Nid=g /) —u
AR SIEDOF THEH 1 HTR LCRRERRESTOWRBEITMNZ T, LEOM
L ORFEICK L THEETHERZRT I LRE S,

Table 16. Effect of Thomsonide on Ethanol-induced Impairment of Memory
Retrieval in a Passive Avoidance Task in Mice

Latency (sec)

N Acquisition Trial Retention Trial Success Rate (%)

Memory retrieval

Normal 14 19.64 = 3.76  295.50 1 4.50 ** 13/14 (92.86)++
Control 11 1991 £ 2.62 52.45 *£10.97 0/11 (0)
Thomsonide

125 mg/kg 14 21.43 £ 4.81 90.00 £22.09 1/14  (7.14)
250 mg/kg 14 17.93 £ 2.50 60.71 £22.62 1/14 (7.14)

500 mg/kg 15 27.73 £ 541 139.53 £19.13 ** 1/15 (6.67)

* p<0.05, ** p<0.01 (ANOVA and Tukey's multiple range test)
Significantly different from Control.
++ p<0.01 (Chi-square test)  Significantly different from Control.
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%28 Scopolamine FRMTLIBEFTICHTHIEIE N LY T A FORE

EBRFGE

%1 G TR L=k & RIS Zhang B PO HIEICHEILL TIT - 72, ~ 7 A~
AL DAY A RERO#5 L. 10 43112 Scopolamine 0.5 mg/kg (i.p.) & $¢5- L |
S 51220 4311 Step-Through VEIZ KL 2 Z B EIRESOS 2 8lZ2 LTz, T7hb b,

&

K17 & L CEAHOMEROIRE ) 254 —7 27 4 — L KD 5 LIS

E={1113

=
A~~~ U A% 3 AN, v U ABKEESADLETOREZMET S L&D
2, RIBBERICHEESA ST T 0.4 mA OELHME 5 272, BA, 5
RATE LTHO U AZHERN~ 5 AN, BE~AD E TORR (B
Latency) Z{HIE L7z, & I, EHERITTIE 3 70, fRFFEITTIE 5 2 LANICHE
BESALRDPSTZ L DODOEBRHIENEN 3 3 KOS5 43 & B U, RFFAAIT T
FEAALRP T T ADEIG Z R E UCR Ut IREE & g L7-, 7eds,
WAL N ALY A RiZ 1% CMC-Na ([ L, KE 10g H72 D 0.1 mL OF|IE TR
H4h L, RTHEREE 1% CMC-Na 5 L7z, 72, EWFFIIEREDORD
D 1Z 1% CMC-Na % . Scopolamine D\ 0 ICAF K Z G Lz,

EBRER

AT E L THIRICHEAS AN~ U AT O R T~ T 3 2N
FE~ADER Y 2 v 7 AR Ui, FHOBRA KT 5 & EFDO 1931
+2.62 sec & Control FE?D 33.25+5.81 sec L DM THEAITRO LT, -
Control #f & & 5546 b &Y T A NEE, 37205 125 mgkg & 58D 41.92£8.44
sec, 250 mg/kg B 5-HED 49.8517.38 sec, 500mg/kg % H-HED 56.75£8.12 sec &
D TENEFNAHEZITRD by >7-(Table 17), FHAT - 2 RFFRITIC
BOWTCXIEFRETIE 13 610 11 #1FE T 5 R OB M TR E~BE) Lo
7273, Control BETIX 12 B 11 Bl £ THRFEA~BE) LI-DOIZH LT, BIE A
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VA REGHTIIREABEH L2V EiA 125 mg/kg, 250 mg/ke, 500 mg/kg
B HRECENZIL 13 B 361, 13 FilH 4 451,12 Bl 6 BIERD ATz, &K
[ZDWT LT % & Control £ Cld 116.0823.66 sec & IEHEED 292.466.33
sec [ZHERTHBIZEM L=, BIE F A YA REERETIE 125 mg/kg & 58
T 189.69127.69 sec, 250 mg/kg # 5-#£ T 197.46+24.63 sec, 500 mg/kg $5-#
T 253.00+19.38 sec & Control i & Heigt U T H EMKAFAIIZIERFOIER 23 WL 5 11,
IEFEREOE~ L EIET MM vz, FFIZ 250 LT 500 mg/kg B 5-HETIE
Control FEIZHARTHBERLEENRD SN, WIIE TG 2 & BT
84.62 %, Control Bf(X 8.33 % T& ¥ . Scopolamine D& 512 X 0 lTh=LR DA E /2
TR BT, BIE b LAY A REGEETIX 125 mgkg, 250 mgkg, 500
mg/kg TEILF 4 23.08%, 30.77%, 50.00% & FHBMEAFHIIZRIHRDOEIEN R Hh
Teo FRIZESAE B Y T A R 500 mg/kg % 5-#£1% Control B & X THEZENTRD
STz (Table 17), LLEDOFER, BHAE b A Y A M=% /7 — ViR MERESE
(21 2T Scopolamine #%%& M SIE I3 LT HEGEEHNRO bz,
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Table 17. Effect of Thomsonide on Scopolamine-induced Impairment of Memory
Registration in a Passive Avoidance Task in Mice
Latency (sec)
N Acquisition Trial Retention Trial Success Rate (%)

Normal 13 19.31 £2.62 292,46 = 6.33 ** 11/13 (84.62) ++
Control 12 3325 +5.8l1 116.08 £23.66 1/12 (8.33)
Thomsonide

125 mg/kg 13 4192 £ 8.44 189.69 £27.69 3/13 (23.08)

250 mg/kg 13 49.85 £ 7.38 197.46 +£24.63* 4/13 (30.77)

500 mg/kg 12 56.75 = 8.12 253.00 £19.38 ** 6/12 (50.00) +

* p<0.05, ** p<0.01 (ANOVA and Tukey's multiple range test)

Significantly different from Control.
+ p<0.05, ++ p<0.01 (Chi-square test)
Significantly different from Control.
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EIH BE
RECIEPHRARRICHT D7 L a— L OEROFTY, fEIC L RS
EWVIRIZHER L, BIEORIE B ICKRITTRBIZOW TR 21T o 7o, PREF
AT T U ARKEESAD T TOERIFMIZI= Y /) — 1V Z2AMTDHZEITLD
FEAE S AL, ~ U 2 OZEI BRSO IINE S EmE B LAY T A FIXZ o8
ML 2dESE R EnD, =F ) — VL D B0 B G L OO L
DOEFEICH L THEEHAZ R T Z ENRBINT, T7obb, BE ML YT A
NIPtESIERZRbAEDLE TS L L bz, BB EEN 3B
IZ X AREFIER 2 SET D EMNTHWO N TE R HEE ] IS5 2 IEEIFRIE
T3 =)L ORI T HFEEICH L THEL LTS Z ERHLNE
Rolm, Flo. AR TIZEIL F &Y F A K2 Scopolamine %% D S B & &
EEICH L CHOHEFERE R T 2 EBHALNE o7z, FEEEIC OV TE=
U U ANEE AR RN EE AR E A S TWA Z b TR Y 9. MNo =
U ANEEMERRSR I L TER T 28 it e Moo P E iR E L KT
TZENELNERSTWE Y, =& 21T, A% ) — LV E2 BT 5 L
KB THOTEF N2y Ol ¥R ORHFEEGESERTFo28 ¥ 72
Nabeshima & "k Eal vz x7 7 —BHERTHDH 7 4V AF 703
T ) = Vi B RSIE 2 H IS EBGE T 5 T LA ME STV D, T72D b,
T ) =)V OFEFIEREF IR 2 U AFEERRESR DR TIC L -
THlebaNdZENRBENTND, LLEDOSEZET S L&, Scopolamine
IC X DR EEREICH T D8 N A YT A ROKEEAIZ, 2V AEB
RAOHFEIZ LD bDTHAI EEZOND, —H., BIEIIA Y T7IHR AR
ERUVTAAR) A RYR=VEZBEICEATRY D, 204 Y T7IR /4 K&k
ORI TN A RYR=IREOUEEH D H 5 Z L BFRR STV D
AV TITR)A RIEYERLVE LT, A M F by 72— {Zx L THND
agonist & L TOIEMRAZFRHEDLETEY . =X bl @ RMICRRIERFRC
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WEZRITTE LI a ) AFEMEMRR LM EIERT 2 2 LI k- TRilE
DI E LTS Z & Packard IZ X W ESh TS 2, SF 0, WY
MRLVELTHDLA Y TTIR)A NI, = A beFrber2—%LTal
AEEMER R EE A MEFF S 5 2 LI XD | RO R AT Z ENIFI N
TBY, ZOREEBETDHE, BIERL YT A FOTILa—LRLRAaRT I v
IC XD EEREICH T AWEERIX, B THT 7 NIV REDAL YT
TR A RIZED 2 ) AFBEMEEERED ERORSRTH A D LHERIND,
—Ji, =V rROYR=UESSD 15 TH D Rbl b = U AEEh AR RE

LR &, ERBY CRBEFHORELLFEIELIHELRL P £/ Saito
51 Rbl MR ER FOEAZEESEL Z L2HELTVWD M, Zhbo
MEBETDE, BIE LY A RH~ U 2AOZEBREBER G IZ 1T 5 Rl
BERELZGBCSETZOE, A V7 TR A FIZMATEENLY A RIZE

gy

FND RV T A A RYPHR=2TH5H, Soyasaponin [ <> Kaikasaponin 1l %
BHEL TV L0 EHRENDS, LD, BIE LY T A RiThReR
IZBT 57 v a— L OKREREICR L THRSIEAZFLADbETnD Z N
RBEEND EEBIC, ZOMBIIEAENEN LT L a— L OER%Z 5 LI+
FEHROEEZHSTNDEENI ZLEXHFTHHLOTHL, 612, BIE L
LY F A K2 Scopolamine i MDD LB EHEEEL K E L I L I1T.
Scopolamine #FEVEMEEIE N — XAV 72 FEFLIBIEFE O E 71 & L THRIA < FIIH
SNTWDHZ EEBET D&, BAEITERIIZ S EIC L DR ERECREE
DT HICHTE DD EEZ BN,
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O

EHIE, BB NEE] X 2B R 2 KPR B AT 5 F & BRI

TV — U K DA REREEICKRT 2 BRI OB OV TRET AT o T,
B OHTHZOR, BIRIZOWTIX BRG] IRFEINDHTEL, B
(BT DNRERNR & & BITFB AN b Z < O R S, FICEOEMIX
GHEINDA VT IR A RKRNI T AR A RYR=NZERKRTHZ &M
AoEnLleoTnD, —J, BILITEREDEDRIIEZ-TVIHLODEEH
SND BT ISR SAZIZFRICEE O A Y 7 TR A RERRNY T X A K
PR=VEZEEBEICEALTWD, EHITEMAEIVZOERB I THDLA Y T T
RIARKRNY TN A R R= 0 2BFICE MM ES, ZhzEit
FAYFA Rem L, ZOMEMORLEZHR LGB 1), VT, &
FOT NV —= A RIET BT ADOEBIIOWTHRFI LIz E 2 A, BiE
TX AT ZOE FOmMFTE R T ATE ROWRERESE S Z ERHL
e OVEREF I P-450 (CYP) 2Bl #5382 L7127 & b7 4T & RGH
fRHE, & 2 WITRERRTEIE RGN HES 7' F T AT e RORFZ VT T A
HIMERICE 26D eEZ BN, Wb T OIEMEOARKITE LD T2 5o A
VITIRIA RICERT L b0 L HELEINT (25,

RIZ, ¥ TADT )V a— VBRI KT DB LY A RORELZBE LT
EZAHA RURADT NV A= LVERERFIEZ b, ATV — L HE
OFRISCEEEA MR S, BAAED ] (2T 2 HEZI RO —5m2 3] 5 )
Eleof= (B3 %), BN &Y F A ROT v a— VEK FEMAL, KafEm
& & BITIEMVE] b ERE S 41 Z OB 1E 23T RE O Sl TR IR & % wTRE
P, BT~ T AOAMNET L a— VHTEEICNT D LAY T A RO
TERICOW TR 21T o7z, TOREEAL N LY TA FZIVRT7 T8 TR
ANE R VAT A e BICHRED~ — 1 —TH 5 i AST/ALT @ L5
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ZIHI LBEAL N LY A RBREMER 2R T Z &N ERY | ZDOMENE
DRKIFEREEINDA VT TR A RN NV T A RYPR=2 OFiE
LERICRINT 2 Z EARB S (5 4 %),

THILERRICB W T, BAE b A YA RITEMERER T 7L CRERICT
JLa— VB O BRI E 2SI L, EEREO T a2 2 75 U DRE
Arinsd, ZOERIENY T AR A4 RER=VBEE LT 5 AEek
BRE ST, T7bb, kA YFA RIZHESERICK LTIt [Cytoprotection)
ELTOERLRLADE TV ZERHALNERY . M E R
TERBRO NI b TH ) 2 o0& | FOSERSEDHIFET
EHAT, Wb NEFE] ST 2 HED R ESRRICBEL LTS 2 L
BALMNE RS SE), TLT, SHIZEAENLY T A NIv v AOT7 )V
=/ X DFEFTEOREEFITH L TCHOWEEANR O v, ZOFERITEI
A V77K A RO Phytoestrogen TEH Z /1 L7z 2 U AEENEAREE O TUHELE H A3
Lz Hiv, &Y T A R Scopolamine BRI DT T MK L TH iR
TERDRED b mrb s, ZOWTITHA N E o7, T2V T A RO
FEREOUEEMII= P PIZE TN D R = O R e EE
KBS, FAYTFA RFDRYTFAR) A RYPR= AT L D ATREME b HELL S
no (6 =),

AWTEAEE T T, NE#E] (S DB EOMERRIT T v 2 — ARG, R
FEEH D B LERRIZI T D Cytoprotection 13 U, FHRAIRL R IZI 1T 5 2H
FESEREAICE S £ T, EHEHPANIIEBEVERZ2H->TBY L, 0

MEIZEAINAA VYT TR A RE NI T AR A RYER=URZENE NG
MEPTNCAER T2 2 LI VIR ERE L TV DL Z LR LN Lo T,
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