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&L, —TEEREOHKEARTIL, HOLEERREZITH U THBERNETH
B ENHESI Nz, TE., RATTARKEERZ —FRICHERRERE (2V0)
& % WL scopolamine ZHIALE L 72T D AILA S NHFEEEITHT 2HFHH K N
T DEBRAERSBBOERITOVWTHRE Uk, SIBBKR SIS O/KITF X 2vo
% /213 scopolamine IZ X D FFR L I=FERE 2 HRE Lz, £/, MIUREDRE I
FICHARERBICLVFR LU EZRZEEFE N U THATHICHBAL TWa
EVLAEEE, ENEERWATEEBRROHEADAY ) — )V TFADERITDNT
BRRE Lz, {LEEEDHNBRHIIRESERTIRD 5NN o720, EMNEERD
AT EBXDOSEEHED A Y ) — )V THF AIEMEEREEEZHEL .

Key words: &VEERL. #93&8H, KIF X, A% /) —)VITF X, 2V0. scopolamine,
SZENEREEEE, FREEEE,
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SUEERUS TYFEAZ L) ICEmE N, A% s5g FE3s . UEEM3e . BKR3g . AB3g . £MK 3.,
BR3g . &3y, ¥E3g HElg, £F 10 NNBEOEEISHERINS, FORENBARTE
o TAEUZEE, W, IV, BRELAEOEROBRICANWSNS., K. —EEREOEKR
BT, MOBEEEREECH LU THESNEN THE I eMRESNE (1,2) . 22T S0, WA
EORE2—FHOICHEBEBRED D VWIEAIRTI V2HLB LESIIRRALNHEEEZ N T 2HE
BROE ORERA SSENDERICOWTRI Uiz, £z, BERTHICHIEL TWAIIEEE. BMERN
LHEE ONFBEHOERICOVTHRE L,

RRMEEFE
EAEY

ERRICIIICR R X (TIRER) 2ZERIATINS— (B M) XDBAL. ¥ 1:EM. @520
FAEBRBECES L, YUARL yr—2%k0 9-10 L2FRBXE. 12 FEOARER, R (25+1C) 8
B (55+£5%) THELE.

EFEoRH

EM B L UHIES 2 F N TN 10 E0FKEAKP T, 100C, 1KHMAMHL. METEB LU, BRILEK
HERTHEE L, BRHERLE, 3BEROEMORAY ) — IV IF ARV LSSEM iRt hE,
MRBARBIROK K EHHEE (2V0)

Urethane (1.5 g/kg, RE{LRE. ER) FETT. IUXOWIPEUIEL. YO XLDEEOREHIRE
BELBHL. OBkEFARICHEIUBSATHERERLE. £, IUXOREOERELD 1om 2418 L, 0.3ml
WML, #5% 20521, HHREERL T, AR2BE L. MABEEBREEREERELZT VA2
VOB & Uiz, /-, BERROEMIITHOTICRROFMHERKL /2 X% sham & Uz, SIEEBOKIFZ,
GBS DX KR Y ) —)V TF ZZI3 2VOUE D 1 BREIaTICR OB E L, 2VOALE D 2 BRI IIERT.
I HIC 1 BRICRFEFRTZTTo 7=,

SZEHRNEREYRE (Step-down)

B (30X25X25cm) RSV v FEEO—ARKREBELEZAR TSy bi—4 (BEE45cm | & 4.5cm)
N5R2Y, FUy MNIBREEEEA 5D ORIBEBICELL .

IFERIT TIRETIVAZEBO TSy bh—A LICBE, HAD 3 /MIZES UBBELE, K<< 59
MZIERTEL. UMKy MRV ZEIZ, 75y MR—AIENS T THEENRZEBRK av

(0.4mA) ®EZ7z, JEETO 64 FHRRICRFRITET /. YUXET Iy bR—ALREBE., RIIBD
BHETOEE (Step-down latency) ZEC&L 7.

Morris water maze

ER70cm, & 28m OB —)VIZES 13em £TK (KR 25+1 C) 2z, S—IVIZ4RBH
e, BEESam DTS5y b7+ =4 EOSE0—DORROKET 1 em IEHE Uiz, 60 B DI
7T, UR BB, T—IVOFABEMIERAL, 759 b T+ — LIl 5 T TOWEIKRER (Escape
latency) ZFMRU7c. 18 481T (1Block &L72) . &85 BMfTo /2. I AMKKBELE 2 HEE LS,



T5w 7 —b%T—INEBMOML, XURXZBET-INTOBREBEAN., 75y MT+—LOEEL
7= S FRICBIT B5EMKER (Swimming time in the platform section) ZHIE Uz, AT HBRTIB LK THIZ,
TS5y hh—L%2RABNE OKEE 1 cm) WZE&E L THIIT (Probe trial 1, 2) 275 7=,
EWULE
PIEB DK IF X, FBEHADOKKUAY ) =)V ITFZIENTH 2V0 O 1 FFRFTICR OB 5L 7=,
Scopolamine hydrobromide (Sigma Chemical Co., St. Louis, JKE) IZBIBERTT O 15 £ BN BERER S L 7=, Tacrine
(9-smino-1,2,3,4-tetrahydroacridine HCI; Sigma Chemical Co., St, Louis, 2kE) 13FIIFFRfT =7/-13 2V0 O 60 £ 7
TR G Lz,
HEHLE
ZEHERSLE BETE 5N/ Step-down latency |3 Mann-Whitney’s U-test THERI D th#k %175 7=, Monis
water maze T4& 53 7= Escape latency {3 Two-way repeated measure ANOVA "THERI D LB 21TV, Swimming time
in the platform section {3 Mann-Whitney’s U-test THEREI D k%7 o 7. FEKEEIIP<0.05 & L7z,
#R
1, 2VO KU\ Scopolamine FFHE DO ZHMENRF T MEICH T 5N EBRRUHNBEHAOER
TAFATEEN AR 2 —BF AT HE B BEE L 72 7 2T BT Step-down latency %% sham BT b ~_E E T H
L7z (P<0.01) , $YEE#L (750-6000 mgkg) % 2VOMLE D 1 FfRTICE O/ S L THBL &, Step-down latency
DOEFDVME SN (Fig. 1 . &9 (75-600 mg/kg) b Step-down latency DD ZFEICkE L7 (Fig.2) .
—7. Scopolamine D517 & D 583 513 Step-down latency D& B iz I3 E5E#L (750- 6000 mg/kg) DT
MBI LD MEIX N~ (Fig. 3) . 98ESD (150- 600 mg/kg) ® Scopolamine 5% L 7= Step-down latency ¥4
%E L (Fig 4) . ¥ (2.5 mg/kg) 1 Scopolamine 55 L 7= Step-down latency D> % H EITKEL
7= (Fig.5) .
2, 2VOEROEEHEIIH T 5 NBBRCHBEHOKTF X DIEH
2VO 4B L 7= < ™7 ZIZB W Thd Escape latency %% sham BT LLRFRITHEM L, 1T Swimming time in the
platform section {Z{EE 2R U7z, SR (750- 6000 mgkg) % 2VOALED 1 BFIRNICROHF S L THL &
Escape latency (3811 & Swimming time in the platform section DA EITHIF LU7= (Fig. 6) . £97ESH (75- 600
mg/kg) b Escape latency DIEINZE FICEHE L. Swimming time in the platform section DA 2 M L7 (Fig.
7 .
3. 2VOFRDFEREIN T H2HNEARASY /) — IV IFADER
2VO LB L 7= ™7 X2 B VYT Escape latency Y sham FEIZ LEREFEITEML, ¥iZ Swimming time in the
platform section I3EfE %R U7z, S-Type OSSR D A Y J—)V TF X (60mgkg) BTN SR-Type DEIFESID X
& ) —)VITF X (60 mgkg) I3 Escape latency (D381 & Swimming time in the platform section DA 2 i M
L7z (Fig. 8, 9) . R-Type DHEH DAY ) — )V TFAOKREEAVBD sz o7 (Fig. 10) . ZHEE
(2.5 mg/kg) 13 2VO &S L 7= Escape latency D¥EN & Swimming time in the platform section DD 2B F Tk
gL (Fig. 11) .



ER

BERT L, 2ITBVTI, IUANT I bR—AREZ X TOERIIRNTIX., EHOMTIR. &R
ZRBO NN oD, BL—BHEEFTELEEOILER YV AOBRERNCHELRIFSI RV E
£x 50, Blok1ItBWTH, 75y hF—L%2KET 1em iCBEL. BRF 10T Sy ha—shRL
BREEELBTBE, IURTT Sy FR—ARLES ETOEENERITIEELED, TS5y hR—LAM0
SEEWRARBRVEEZ 5N,

FREETIE. B AZHENIFERBICNT HEHOPRERFT L, ERIckD, JIBERTIZ
%MTH.75vb$~AKL6§ﬁﬁﬁﬁK%Méhﬁ°6EER£MTm,75vb$—A%%Htﬁﬁ
TARIKEERIMNED S Nz, SERIIRNL—BEERRO 1 REMCEORELTBL &, INSDOBERE
BT L. SEBRSESK T F AN TFHERZE TS LARBD 5N,

—BFRR I R EIREBIZRS & BRETIN I — A ORI N2 D TR F—RBICHE - 7= R,
IHEEEIZ—BFIN D B WILKARICEE 22 (3-5) . FEEEEB Y, BOENLEREE T3, RiRE
BEEFLE. ROMEMERT. ANREWEETRZENERIN. SFEHORETHILickD, Thbo
BRI SN, OFEECOLFEESEML., BOHERLEBELZRETLEEXI5ND (6) . —BIERNE
MORBEEY., ITAMROTEFINIA) D OSEIZET T2 EMHREINTBY (7). 2VOI VXD
FTTHEZ TN TS FHERICIZ) U HRROBENRENELHERETND, —F, PREZERITBNT
. ZNVFIVBIEIEERHRGEDE LU TEEL B CEERREIZRAE LTS, —BEMER O R
BT, MBSV UBBENE LS ERL, PFTABE_ -0 T VY I B 3+
SF v RIVRBBAKEFEA A 2 F ¥ RIVBEDO U, #ilasin 5 Ca2 OFA LRI O /NEMAM 5 Ca2 D
AWEZ D, BRESMEECES ZEXQ5NTVWS (8,9,10) , 2D )Vy I UEEFEMRHIIEICN LT,
SURERLIINE T A ERR A SN, SEROBREER DS, NEHNOH, TIVIIDBICEB NI L
OHBANORAZERICHEL., ORI T 2RBERMNED O NE (11) . 7z, ST
{ERRBC T U —STPHNREBERZ2ESL (12) . #YEEL2RET S LHERTI NS,

B A8 CORE (Uncaria rhynchophylla) . #E$E (U, sinensis) . RZEGFE (U. macrophylla) 3 IR O EIEE
PINRELTBY, TOEHEESENSTIVAOA RESOEBWICHELTWS EEGahkE, ThE08y
ISR T AR EHEMNC 3BHO TS 17 (S-Type, SR-Type R-Type) \ZH¥EaN/- (13,14,15)
F T, —BEMEMIC L S2EBEICHT S0 3 BENEAOASY ) —NVIFX (M=F )7V a4
R) OFRIZOWTIREF L7z, S-Type, SR-Type SIEHADRA Y / —)V TF AT, —BENEMIC L 5%Y
RT3 % SRS K OISR T3 A EFHRICKEER RO 5N, R-Type DAY ) —)VIF T
B, WEPRIBRESNEh ok, 9%, —BERMIC X 5HEEEEICNT S S-Type, SR-Type DEIFEHICS
FN3A 2 R-IBRETFIA 2 R=VETIIHOA ROPHRIZDOVWTORE. 1EREFOMBAIMNE &
ZZo5N5,
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Choto-san improves acquisition impairment caused
by transient cerebral ischemia in the step-down test

2VO0 operation

300 — Sham

EE v

Choto-san

200 —

Fig. 1. Effect of Choto-san on
acquisition impairment caused by
transient cerebral ischemia in the step-
down test in ICR mice. Maze training was
started 2 days after 2VO. Choto-san was
administered 60 min before 2VO. Each
column represents the mean+S.E.M. (n=
9-19). ### P< 0.001 vs. sham group; **
P< 0.01 #** P< 0.001 vs. 2VO alone.

100 —

Step-down latency (sec)

0 0 375 750 1500 6000 (mg/kg)



Chotoko improves acquisition impairment caused by
transient cerebral ischemia in the step-down test

Step-down latency (sec)

300

200

100

- 2VO operation

37.5

75

Hedfeske

150

sk

600

(mg/kg)

Sham

Bl 2o

Chotoko

Fig. 2. Effect of Chotoko on
acquisition impairment caused by
transient cerebral ischemia in the step-
down test in ICR mice. Maze training
was started 2 days after 2VO. Chotoko
was administered 60 min before 2VO.
Each column represents the
mean+S.E.M. (n= 9-20). ### P< 0.001
vs. sham group; * P< 0.05, * P< 0.05,

4+ P< 0.001 vs. 2VO alone.



Choto-san improves acquisition impairment caused
by scopolamine in the step-down test

Step-down latency (sec)

300 —

200 —

100 —

scopolamine (1.0 mg/kg)

Rk

0 375 750 1500 6000

control

I scopolamine

Choto-san

Fig. 3. Effect of Choto-san on
scopolamine-induced amnesia in the
step-down test in ddY mice. Choto-san
was administered 60 min prior to the
training trial. Scopolamine was
injected 15 min prior to the training
trial. Each column represents the
mean+S.E.M. (n= 9-16). ### P< 0.001
vs. control group; * P< 0.05, ** P< 0.01
*#% P< 0.001 vs. scopolamine alone.



Step-down latency (sec)

Chotoko improves acquisition in,pairment caused
by scopolamine in the step-down test

300

200 —

100 —

scopolamine (1.0 mg/kg)

#HiH#

Sk

375 750 1500 6000 (mg/kg)

control

I scopolamine

Chotoko

Fig. 4. Effect of Chotoko on
scopolamine-induced amnesia in the
step-down test in ddY mice. Chotoko
was administered 60 min prior to the
training trial. Scopolamine was
injected 15 min prior to the training
trial. Each column represents the
mean+S.E.M. (n= 9-16). ### P< 0.001
vs. control group; ** P< 0.01 *** P<
0.001 vs. scopolamine alone.



Step-down latency (sec)

Tacrine improves acquisition impairment caused
by scopolamine in the step-down test

300 -

200 -

100 -

scopolamine (1.0 mg/kg)

2.5

(mg/kg)

control

B scopolamine

Tacrine

Fig. 5. Effect of Tacrine on
scopolamine-induced amnesia in the
step-down test in ddY mice. Tacrine
was administered 60 min prior to the
training trial. Scopolamine was
injected 15 min prior to the training
trial. Each column represents the
mean+S.E.M. (n= 8-9). ## P< 0.001 vs.
control group; * P< 0.05 vs.
scopolamine alone.



Choto-san improve. transient cerebi al ischemia-induced
impairment of Morris water maze performance

50 - ~—O— Sham (18)
—@— Transient cerebral ischemia (20)
—{}— Choto-san 375 mg/kg (8)

= 40 - —/— Choto-san 750 mg/kg (12)
3 —— Choto-san 1500 mg/kg (10)
S —S/— Choto-san 6000 mg/kg (9)
)]
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Fig. 6. Effect of Chotosan on transient cerebral ischemia- induced
impairment on Morris water maze performance in ICR mice.
Chotosan (0-6000 mg/kg) was administered 60 minutes before the
operation. 2 days after the operation, the trial test was performed.

Each point represented the mean of mice. ### P<0.01 vs. sham
group. * P< 0.05, ** P< 0.01 vs. 2VO alone. PT: probe trial.

2VO operation
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On the 6th days, the platform was removed. Mice
were allowed to swimming in the water maze for 1
minute. The swimming time in the platform
section were recorded. Each column represents the
mean+ S. E. M. ### P<0.001 vs. sham group. * P<
0.05, ** P< 0.01 vs. transient cerebral ischemia.



Chotoko improves transient cerebral ischemia-induced
impairment of Morris water maze performance

—O— Sham (19)
—@— Transient cerebral ischemia (18)
50 - —{ 13— Chotoko 37.5 mg/kg (9)

—/x— Chotoko 75 mg/kg (11)
—da— Chotoko 150 mg/kg (9)

7w 401 _ —s7— Chotoko 600 mg/kg (8)
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Fig. 7. Effect of Chotoko on transient cerebral ischemia (2VO)-
induced impairment on Morris water maze performance in ICR
mice. Chotoko was administered 60 minutes before the
operation. 2 days after the operation, the trial test was
performed. Each point represented the mean of mice. ###
P<0.01 vs. sham group. * P< 0.05, ** P< 0.01 vs. 2VO alone. PT:
probe trial.

Swimming time in the platform section (S)

2VO operation
30 -
T
20 - Hitt
10
0 -
0 0 37.5 75 150 600

chotoko (mg/kg)

On the 6th days, the platform was removed.
Mice were allowed to swimming in the water
maze for 1 minute. The swimming time in the
platform section were recorded. Each column
represents the mean+S. E. M. ### P<0.001 vs.
sham group. * P< 0.05, ** P< 0.01 vs. 2VO alone.



50 - —{ 11— Sham (10)
—— transient cerebral ischemia (8)
m —Q— Chotoko 15 mg/kg (S-type) (11)
S 40 7 —@— Chotoko 60 mg/kg (S-type) (8)
z
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Fig. 8. Effect of Chotoko extract (S-Type) on transient cerebral
ischemia- induced impairment on Morris water maze
performance in ICR mice. Chotoko (0, 15, 60 mg/kg) was
administered 60 minutes before the operation. 2 days after the
operation, the trial test was performed. Each point represented
the mean of 8-11 mice. # P<0.05, ## P<0.01 vs. sham group, *
P<0.05 vs. transient cerebral ischemia group. PT: probe trial.

2VO operation
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On the 6th days, the platform was removed.
Mice were allowed to swimming in the water
maze for 1 minute. The swimming time in the
platform section were recorded. Each column
represents the mean+ S. E. M. ## P<0.01 vs.
sham group, * P<0.05 vs. 2VO group.



—{ — Sham (10)

50 - —Il— Transient cerebral ischemia (9)
N —QO— Chotoko 15 mg/kg (SR-type) (8)
E 40 - —@— Chotoko 60 mg/kg (SR-type) (10)
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Fig. 9. Effect of Chotoko extract (SR-Type) on transient cerebral
ischemia- induced impairment on Morris water maze performance
in ICR mice. Chotoko (0, 15, 60 mg/kg) was administered 60
minutes before the operation. 2 days after the operation, the trial
test was performed. Each point represented the mean of 8-10 mice.
## P<0.01, #H P<0.001 vs. sham group. ** P<0.01 vs. transient
cerebral ischemia group. PT: probe trial.

2VO operation

30 -

10 +

Swimming time in the platform section (S)

0 0 15 - 60
Chotoko (SR-type, mg/kg)

On the 6th days, the platform was removed.
Mice were allowed to swimming in the
water maze for 1 minute. The swimming
time in the platform section were recorded.
Each column represents the mean+ S. E. M.
### P<0.001 vs. sham group, ** P<0.01 vs.
transient cerebral ischemia group.



Escaping platform latency ( seconds)

—{1— Sham (10)

509 —Ill— Transient cerebral ischemia (10)
—QO— Chotoko 15 mg/kg (R-type) (5)
40 - —@— Chotoko 60 mg/kg (R-type) (7)
30 -
20 -
10 S
0- \ 1 T T T T \

PT 1 2 3 4 - 5 PT

Fig. 10. Effect of Chotoko extract (R-Type) on transient cerebral
ischemia- induced impairment on Morris water maze
performance in ICR mice. Chotoko (0, 15, 60 mg/kg) was
administered 60 minutes before the operation. 2 days after the
operation, the trial test was performed. Each point represented the
mean of 5-10 mice. ### P<0.01 vs. sham group. PT: probe trial.

Swimming time in the platform section {S)

2VO operation
30 -
T
20 ~ #Hit#
10 -
0 -
0 0 15 60
Chotoko (R-type, mg/kg)

On the 6th days, the platform was removed.
Mice were allowed to swimming in the water
maze for 1 minute. The swimming time in
the platform section were recorded. Each
column represents the mean+ S. E. M. ###
P<0.001 vs. sham group.



Tacrine improves transient cerebral ischemia-induced
impairment of Morris water maze performance

—QO— Sham (10)
—@— Transient cerebral ischemia (10)

50 - —[1— Tacrine 1.0 mg/kg (9)

- —A— Tacrine 2.5 mg/kg (11)
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Fig. 11. Effect of Tacrine on transient cerebral ischemia (2VO)-
induced impairment on Morris water maze performance in ICR
mice. Tacrine was injected 60 minutes before the operation. 2
days after the operation, the trial test was performed. Each point
represented the mean of 9-11 mice. ### P<0.01 vs. sham group. *
P< 0.05, ** P< 0.01 vs. 2VO alone. PT: probe trial.

Swimming time in the platform section (S)

2VO0 operation
30 -
T
20 - . H#i
10 -
° -
0 0 1.0 25 (mg/kg)

On the 6th days, the platform was removed.
Mice were allowed to swimming in the water
maze for 1 minute. The swimming time in the
platform section were recorded. Each column
represents the mean+S. E. M. ### P<0.001 vs.
sham group. * P< 0.05 vs. 2VO alone.



