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Comparative Study on the Effects of Korean and Chinese Crataegus
pinnatifida on Scopolamine-induced Memory Impairment in Mice

Jihye Lee’, Hye-Jeong Kim®, Chanhee Lee, Sang Hyeok Park, Chul Jong Jungl,
Gyung Yun Beik', Jin Gi Shin', Ji Wook Jung*

Department of Pharmacology, Daegu Haany University, 1: Okchundang Corporation

This study was conducted to investigate the cognitive improvement and memory recovery effects of Korean and
Chinese Crataegus pinnatifida ethanolic extracts on scopolamine—induced memory impairment in mice. In vivo studies
were carried out with mice treated with Korean Crataegus pinnatifida extracts (KCF) and Chinese Crataegus pinnatifida
extracts (CCF) in doses of 5 and 50 mg/kg (p.o.) and scopolamine was injected 30 min before the behavioral testing.
Antioxidant activity was assessed by 2,2—diphenyl—1-—picryl hydrazyl (DPPH) assay and 2,2—azino—bis
(3—ethylbenzothiazoline—6—sulfonic acid) (ABTS) assay, and acetylcholinesterase inhibition by Ellman's modified method.
The chlorogenic acid and hyperoside as marker compounds of KCF and CCF was quantified by ultra—performance
liquid chromatography analysis (UPLC). Results showed that KCF was more contained high content of chlorogenic acid
and hyperoside than CCF. In addition, KCF was more exerted free radical (DPPH and ABTS) scavenging activity and
blocked AChE activity than CCF. In vivo studies also showed that KCF administration has a further improved the
memory of scopolamine—treated mice than CCF in Y—maze test, passive avoidance test and Morris water maze test.
These results revealed that KCF more prevents scopolamine—induced memory impairments through antioxidant and
acethylcholinesterase inhibition effect compared CCF.
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Crataegus pinnatifida Bunge @ I WZ(Fv3} Rosaceae)?
Z e dnf, FIANFTHFFA(CP 2015)VelNE v A&
Q1 A F(LEAT) Cratacgus pinnatifida Bge. Var. major
N.EBr £& AW} Crataegus pinnatifida Bge. & A= A% I
A, AR FZH(IP 17)PVe|ME oA (Crataegus cuneata Sieb.
et Zucc. : TiL#)S} A2 F(Crataegus pinnatifida Bge. var.
major N. E. Br. : IWEAD)Y] Frlz 7|FHo jlon TF Bt
ofyEt A g IF4A, SLFA Fo= FAFHA gl %AFd
9 AL AFUE & F Utk MY Fa FEReR
amygdalin® flavonoid$] apigenin,

gz

cyanogenic  glycoside?]
kaempferol, luteolin, hyperoside, rutin, vitexin
triterpenoidZlQ] ursolic acid, crataegolic acid, chlorogenic
acid, tartaric acid, gallic acid $¢] QUTF*'®. Aale] Hajgy
AF2E AQ At AREH®, FHA A4 AREN?, € %
SaR®, grah®, Fastan?? v okt 7199 A
a4 g3 naso] ot A TN o] gF T JE A
AME Z717F RaL o5 £& A9 93 adE Az 9ud =
A AL ZUYA B I 33 9 B A XNE A AT
Hoz ZE Axd T34 ME o)E o83t Fag T34
AL H7bg wE Ao 3 B4 A7 s 84
2 GAE 24 AR 3} AT RHAE B WA
wE va 477 W s old 2 AFE T4 2 T4 AAL
9] FZE9 7199 /A a%E vlustnz stk

T4 AL A ALY T ENE FEEY AR FFS 1|
B} scopolamine 2 FEF 7]H ZEFERAG o83l 3
T AL Y-VE AY, £F 33 A 2 B2Eys E VE AY
£ AN, FE V1A Fls] HAste] s 84E 53
3= DPPH, ABTS$ AChES] &4 54 HAstd #o a3
£ A7)l Buste blelu).

Az R WY

1. A%
D 4858

4F% 7 ICR mouseE WFvle] 2P IA(FE, 3=5)ERH
Il 1749 F¢ &3 F AFd ARSIt AMSY12E F 4
ol9 £ A AAANF W A 2EE 2311TC, FE 50 +
5%, ZBAIZL 07:00-19:00(12A17 F7DZE #4& FASA &
AFdA AhE FEAE HAate 73 dign FEAEET S
4319 AAAY & FAHE E53%9 FHNUHEUEA
%:DHU2018-032).

APFEL & 6722 AHAF(NOR)FH scopolamine 1
mgkgE FZF FoA3d ARSE FLA dE=F(CON),
scopolamine o ¥ & M} 5 TE 50 mgkg AT FAF
KCF5, KCF50, scopolamine ¢ ¥ =4t AL 5 E& 50
mg/kg 7T T3 CCF5, CCF507 22 Yo A8& A3
I 7% 6~85E AN

2) AR

£ Age AL e T AR (AE, ) AA T
Y3 FFAL FLFAAHA T, ) lA T3t AHE3A
g, AT F3AE AALE 60% ZHERES o] 8319 60T A 54
7t #% ¥ Watman filter paper(No.2, GE Healthcare, UK)S
AH88t9 oJ3}8t31, rotatory vacuum evaporator(Eyela, Japan)
o2 Y F&3t9 T2 Ax(Eyels, Japan)3td] 7HF JHE
Eo] 20Ce] @3ty g AME3EY. 3R T FEF
&2 A AFE Table 1% 2t

Scopolamine® donepezil= Sigma aldrich(USA)S AEE
AMSSIA T UHR] A G AFdA T F e HATES A
35

Table 1. Yield of Korean and Chinese Crataegus pinnatifida extracts.

Sample Yield(%)
Korean Crataegus pinnatifida(KCF) 18.6
Chinese Crataequs pinnatifida(CCF) 34.1

2. A8y
1) DPPH radical 2A% &%
1,1—diphenyl—2—picrylhydrazyl(DPPH) &t]d 4452 38t
Aoz tAstd Ak ez L Wb DPPHE W3S of
HUF S 93 FdFo] Mo gHFHE AL o|&3}] itz &
A9 g4 E SHS= A2EZ 4 AEE FHF = F 0.2
mM DPPH €93} 100 pL¥ 5322 E§ste] G4 3087t
¥3-A1Z1 ¥ 517 nmolXM FHREE SAHSYC $A d=
ascorbic acid® ARR3td vl AR AF FUE AA
ot o] A& o]g3te ALt

DPPH &dEd 2AEX (%) = 100-[(NE F7H+9 F3=/F

A7 F312)X100]
2) ABTS radical £2A4% 5%

2,2 —azinobis (3 —ethylbenzothiazoline—6—sulfonate) (ABTS) 2t
bd £A%L ABTSY potassium persulfates} ¥H-3A|H AL A
EX 9] g3t ABTS 2zt Sl de AA st gatst EF 93
GAEE g o83t st BRY 84 S ez 7
mM ABTS$} 2.4 mM potassium persulfate® 1:1(v:iv)& Zg3}
o] YAaolA 12~16A13F ¥H3-A1A ABTS+E JAAIZ] F 734 nm
oA FBFEE 0.7£0.0322 &2 343 ABTS 7| 2§ 9E At
33 &4 ARE S 59U F ABTS+ 893 100 ulH ¥
gog EFst Ao 7RI WA F 734 mmolA FHE
£ 3319 A dZTL ascorbic acidE ARSI W 24
R A Fd A2ATS ot A& o]§3te AdEt

ABTS E 2484 (%) = 100-[(ANE FA7+9 F3=/F
A7 F312)X100]

3) UPLC ¥4

A& Wl chlorogenic acid®} hyperoside®] #¥ZF<S #4313
o AR 1.0 g2 AYsA 2o} 20 mL $FZ AT ¥ 34
A HEL(7-10)& 2ol 259 FET vhe AN de2(7
—10)E AF3 § FFNE syringe membrane filter(PTFE, 0.2
um)Z & 335t] ACQUITY UPLC system(Waters, USA)Z #4135}

e
o
o
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St} ACQUITY UPLC® BEH C18 column(2.1 X 100 mm, 1.7
um)< 35CE FA3 EAFATY. o542 trifluoroacetic
acid(1—1000)& &3 & A, trifluoroacetic acid(1—1000)<
&t acetonitriled BE AAste FETHE Fo] AL,
%22 0.3 mL/min, FYFL 2 uLE 3L PDA detectorE
0]-83l] 254 nmol|A chlorogenic acid, hyperosideZ &213}%)
o, B84 fo|eAE & Empower 2(Waters, USA) 2T E
A& A3

Table 2. Analytical condition for chlorogenic acid and hyperoside

Parameter Conditions
Column ACQUITY UPLC® BEH C18 column(2.1x100 mm, 1.7 um)
Mobile phase A : Trifluoroacetic acid(1-1000) in Water
B : Trifluoroacetic acid(1-1000) in acetonitrile
Time(min) A%) B(%)
0 92 8
2.5 92 8
Gradient 5 90 10
15 88 12
16 92 8
18 92 8
Column flow rate 0.3 mL/min
Injection volume 2l
Column temperature 30 °C
UV Wavelength 254 nm

4) Y-v2 4% (Y—maze test)

@] 7198 ¢ A AP R X oE PF3E YU
BHret7] 93 PO 2 Y-maze test AA|5Qct &4 AH|= A
A 7HAE FAH ghor Z} 719 ol 42 cm, HolE 3
cm, £°]E 12 cme]aL Al 7FR7F Adle =+ 120°0]4). o] &
A& A7 polyvinyl plastice.E FAH Jx, Al g 7HA]
£ 77 A, B, CE A8 ol 43S APt APFES ¥
8% ¢t Z iAol AP EFEE9 T AR 7R o] EolZ we] B
st, Zk ZHAAl A2 Bl B2 Fotd 13 (ZAIET, actual
alternation)? #<3}ith. W74 3352 (alternation behavior)&
A 7HA] B FRA @A Eorte ALE AFHY, g ¢
gaof 93] Aatstct.

W7 352 (Spontaneous alteration, %) = A AW7 (actual
alternation) / #I¥ 7 (maximum alternation) X 100(Z W7
1 Q3T - 2)

5) 4% 37 4% (Passive avoidance test)

Fwke] =t V193 A BE JYE 7190 B IF
2 working memory abilityE 713171 H3] 33 FEA(F)A
=HdE, g F, A)E o83t AAE Pt FEIH A
A T B g BoE oA glon, B e ¥
S Yol oF¢ ez "ok I &3 523 0.5 mAY
AEAE 718 AVEEE VM U & dEsES e W
o Al ¥A& o ol FE BelA Y Ar2HE 795t g
o WE=A =Hied, olu A|F3+= Al7H(step—through latency)
& EA3o 7198 s Frkegd

6) 2o & vZ A% (Morris water maze test)

3wk 9EA FEE 2 AV V199 A g APeR
d¥o2 @ AE 90 cm, O] 45 cm?] FF9 AHEH I T
o AZ 9 cm, o] 25 cm®] EIYE HAAst 20+£2C ARF
ES By 5 1 om A% Y& AL 7 AY 58] =9
goprled e AHE SABNYt 943 F2AA 449 X
e XS 4RHOE o QUFIE JXE UEA o 3}
F A9 ukEE 6027 AP or AP FEO 602 U
=YdE oW S 455U &R X3 A5 £202 XS
GUEF 1027 HF2A vk 48 v T & = 0E A
Asta tETES SA] 93 6027 =9 U7E E T
HEE2E  AZRE SASYa EE AL
program(Noldus, Netherlands)& ©o]-&3le] 712 2 EA3} ).
7) olAdEHdxEHFolA A
activity assay)

ot EFdA2HTolA FF AATE FAs] A
Ellman®¢] #%9 acetylthiocholine iodide(ASCh)E 7| A2 A}
B3 AR H o R AT, AP AMESHA] 2 AY FE
S AF €F ¥ FAA HE &89 271 sodium phosphate
buffer(100 mM, pH 8.0)& °]&std #RAF3taL, 12,500 rpm,
2087 QARE F 42 AFAE 0|83t oA FH A el Fot
A E3& EAst=d 542 ANl KCF, CCFeF ¥4 iz
TO 2 A3 donepezil(Sigma—aldrich, USA)2 0.1% dimethyl
sulfoxide(DMSO)E  °]-&38ted ©AE FA3ste  ALEEATh
sodium phosphate buffer 134 pl, 75 mM ASCh 1 pl, 10 mM
Ellman’s &9 (5,5'—dithiobis—2—nitrobenzoic acid) 5 pl, KCF,
CCF E+& donepezil 50 pl ¥ 25CoA 10#7 ¥hs § 84
9410 wWE ¥ 25CeA 5837 ¥ F 405 nmollX FF=E
A8, gzFezEe EAE WA ¥x
phosphate bufferg® H7}3t WHS-AE AM83591, ASChE #H7}
3R] G2 ugA o AF Bh TG A YT H|Bo|F ¥k
o] dojuA] S IS AEE HUISHA &L whgdS
ol g Z P 2e|ctolAe] BHYEE 100%E 39S o 2 A 8E
ZA71e whg-de] ol F 2 HEokAl 84 AfEE aY=2
eI
8) TAA

E 479 2E A9 ZPE Prism 5(GraphPad Software,
Inc., San Diego, USA)E AH83td &3t 2% 2 #9748
ARL t—test EE UYWIXEAEA (one—way analysis of
variance)E AA|8ta Newman—Keuls testd] 93] FoF
p<0.05 °o]FdlA AFAAE AN BE AHE mean £
SEM.22 AT

Ethovision

=4 (Acetylcholinesterase

sodium

2 3

1. DPPH 44 &A% 84
4 WAL F2E2G T4 A 229 DPPH g0 &4
€ Hnd AF 31.25 ng/ml, 62.5 ug/ml, 125 pg/mL, 250
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ug/mL, 500 ug/mL, 1000 pg/mLy W ZFA+ AA} 5.3+0.3%,
22.0+0.6%, 31.3+£1.5%, 49.7+0.3%, 69.3+1.9%, 92.0£+0.6% 2.2
Yelst®n, FF4 A= 2.740.7%, 9.7£0.3%, 23.34£0.9%,
36.310.6%, 61.0+£0.6%, 90.7+0.3% 2% = EH o FAlg} &
Asol F71ete AL A & = AU F4t *HP} T34 AL
o H3 22 F=A DPPH U LA & A& &4
H3At diojgdE EFAFNA Fou ¢4 FHZ:-EL_E ARE-3
ascorbic acid®] A%~ 100 pg/mLelA 98.7+£0.3% 2 YElsTh

E3a KCF

3125 625 125 250 500 1000

DPPH Radical Scavenging Activity (%)

Concentration (ug/ml)

Fig. 1. DPPH radical scavenging activity of 60% ethanol extracts of
Korean and Chinese Crataegus pinnatifida. The values represent
meantS.EM. for triplicate experiments. *p<0.05 as compared with the
CCF same treatment concentration.

2. ABTS &Yd &A% 84

T4 b FEED T4 M FEEY ABTS HoE &A
5< vw3d Z3} 31.25 ug/ml, 62.5 ug/mL, 125 pg/mL, 250
ug/mL, 500 ug/mL, 1000 pg/mLY W ZFA+ AAF 7.040.6%,
16.0£0.6%, 31.7£0.9%, 60.3+0.3%, 89.740.7%, 98.3£0.3% 2.2
yehgta, F3Z4 AAE 4.0+0.6%, 13.710.3%, 26.310.3%,
49.3+0.6%, 81.310.8%, 98.7+0.3%% 5% && o & i3} &
Asol F7Mte A U & F YA FA AL FFA AL
o "3 Z2 F=A ABTS HYF £A%0] & o= &4
H3Atk dolgdE EFAFNA oy F dE2ToE AR
ascorbic acid®] 7Z$- 100 pg/mLelA 100.0%2 YE}stT)

5]
=1
J

Ea KCF
E& CCF

=]
=1
1

62.5 25 2 S00 1000
Concentration (ug/ml)

ABTS Radical Scavenging Activity (%)

Fig. 2. ABTS radical scavenging activity of Korean and Chinese
Crataegus pinnatifida. The values represent meantS.EM. for triplicate
experiments. *p<0.05 as compared with the CCF same treatment
concentration.

UPLCE |88 KCF& CCFY chlorogenic acid$t
hyperoside®] ¥#g #43 A} chlorogenic acide 2.6%
hyperosider 6.5% ZAZEHNAL, KCF9 chlorogenic acide
0.190%, hyperoside®= 0.119%7} Wkt CCF9 chlorogenic
acidE 0.084%, hyperoside: 0.026%7} Uit}

Watch Plot
79

Hyperoside - 6.408

= Chlorogenic acid - 2.634

B e o e e e B LA T T T
000 100 200 300 400 500 600 7.00 800 200 10.00

Fig. 3. UPLC chromatogram of standard solution

4. KCF9] Y-H"& Ag

FAb ALY Y-HE AES B3 A T8 2 U9 3
23E ©Had A} ¥WH PsHo] ANHY NORES
82.842.2%, scopolamine F9Z 719 4" HA CONTo
50.912.3%2 U} FoHor 7o) & AL AT
ARNTL(p<0.001), =4t A} 3ZFEH scopolaminee FoJ 3+ KCF
3.125 mg/kgo] 56.0+2.3%, KCF 6.25 mg/kgw°] 63.8+2.0%,
KCF 125 mgkgvo] 68.8+3.4%, KCF 25 mgkgol

61.3£1.9%2 FH2o2 &4d 7|gge] AAHE A& A &
F AN (p<0.01, p<0.001). ol Z 7 Z} 7}A 4Z3 &
TE % W 9
ARt

357 29 Zol7t 9o FA A 4
e WA g3 A198E AL A FAT

=g
g

w
&

Total Entry (INo.)
= s
= =

=

Spontaneous alteration (%o)
-
=
I

5 625

R CON 3125 625 115 125
'kg) KCF (mg/kg)

1
KCF (mg/

Fig. 4. Effects of Korean Crataegus pinnatifida on the Y-maze test
using scopolamine (1 mg/kg, i.p)-induced memory impairment mice.
Mice were treated with KCF 1 h before the test. A: spontaneous alteration
%, B: total entry (No.) The values shown the meantS.EM . ***p<0.001 as
compared with the NOR group, ##p<0.01, ###p<0.001 as compared with
the CON group.

5. KCF¢} CCF9] Y-v& Alg

T AL} A ALY Y-HE AES B3 U4 Y 2
7199 &4 548 vlas 274 A7 PFHo| A4F < NORT
L 79.7£0.7%, scopolamine FZ 719 &43" FH<e CONTo|
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52.1£1.9%% UEh} oo g 7|9o] &4d AL U F
N} 3L (p<0.001), F4F A} FFEF scopolamineS F4 3 KCF
5 mg/kgTo] 73.9£1.7%, KCF 50 mgkgdo] 73.1+1.3%, &
A XA F5E3 scopolamined FH3 CCF 5 mgkgTol
59.04£2.0%, CCF 50 mg/kgT°] 68.21+1.6% %2 FHog2 47
7198 o] AMEE AL U T F AAHD<0.01, p<0.001). ©]
E 7 72 Z A 9433 F 850t 7 Apolvt flo] F4F &
24 AL 28 B2 A5 Asld 9FE vAA Fa 7)Y
g NAANE RS AT = AT

A - B N

0d
NOR CON 5 30 5 0 NOR CON 3 50 5 bl

KCF (mgkg) CCF (mg/kg)

=

KCF (mg/kg) CCF (mgke)

Fig. 5. Effects of Korean and Chinese Crataegus pinnatifida on the
Y-maze test using scopolamine (1 mg/kg, i.p)-induced memory
impairment mice. Mice were treated with KCF or CCF 1 h before the
test. A: spontaneous alteration %, B: total entry (No.) The values shown
the meantS.EM . ***p<0.001 as compared with the NOR group, ##p<0.01,
###p<0.001 as compared with the CON group.

"]

Lh

=]
J

B3 Acquisiton Trial
EER Retention Trial

[

[=]

[=]
1

[

Lh

=}
1

[+

=}

=}
1

(=
(=]
1

LA
[=]
1
)

Step-through latency (sec)
8

NOR CON 5 50 5 50
KCF (mg'kg) CCF (mg'kg)

Fig. 6. Effects of Korean and Chinese Crataegus pinnatifida on the
passive avoidance test using scopolamine (1 mg/kg, ip)-induced
memory impairment mice. KCF or CCF were orally administered 1 h
before the acquisition trial. Latency time was measured and the values
shown the meantS.EM. ***p<0.001 as compared with the NOR group,
###p<0.001 as compared with the CON group.

6. KCFs} CCFY 45 37 Alg

T4t AALeE 34t ALY 5 3Y AEE 53 9A 5
2 7198 34 aJE vnF A retention trialdlA FAFHA
NORT& 285.5+14.5%, scopolamine £4& 7] &Ad FHA
CON-o] 50.0+13.2%% UElY} foF g 7|Ye] &4d A&
A F AN T(p<0.001), FAt A} FEEF scopolamined
243 KCF 5 mg/kgTo] 225.1+£11.72%, KCF 50 mg/kgTo]
191.3+£17.4%2 R o2 &34 7|gEe] MAgE Ae &
g & AR (D<0.001). o} HwE FFA A} FEEDH

scopolamine® F43 CCF 5 mg/kgee 66.1£8.0%&Z CONT
I Hmste] {93 Zolg YERAIE RIoY CCF 50
mg/kgito] 134.9114.322 FoJ3tA 7199 dE Yele A
< A% F AU o]+ acquisition trialol X Z+ £7F XFelst
o] B4 % P5 Wt glo] FA 2 FFA A 249
TEY 7198 & AAAIE RE AT & Sk

7. KCF$} CCFe 2Ex & wZ Ag

T4t AALE T34k ALY BEx B VR AEE 58 UA
58 9 7|9¥ 3} adE v A7 F4FHA NORES
scopolamineF A 2 719 &4d F <2l CONTel Hste] £# 7|3t
B¢ escape latency AlZFo] AR (p<0.001), FAF ARA} F
£E3 scopolamined F493¥ KCF 5 mgkge# KCF 50
mg/kgT, =4 A} 2FET scopolamined F3 CCF 50
mgkegre £ 39413 CONTH H|IL3l escape latency
A|7bo] A3 2 (p<0.001) FF4F 2 FFE T} scopolamine
< T3 CCF 5 mghked &4 494 escape latency A7t
Z2se A& st FE ovAgE =IdE AASZ
probe testE HP3 A NORTol #ste] CONZolA =37}
AL Tl HFE A|7ho] EA 3] ZA3A(p<0.001) F4t &
F FEES FAT AFTANA 1 A7te] SRR Y 53
KCF 5 mg/kgwell A 98t S718h A &A3FHp<0.05).
ol ¥#7|7t ¥ scopolamine T oA escape latency”}
Z28HA] gol A7)7|Ye] £48 AE FAF F AL T4 E
FHY Wt FFE 5T escape latency’t 243t 7]
719588 FEATE A AT ¢ ANy =HdE AAS
L AAE probe testdllX E=H 7L AAR FHAA #FE AT
o] scopolamine Fojel B3t F7iste] I3 A4 g 353

A% BT 5 Utk

A B
)
’ + YR &
&+ (0¥ ]
ga 4 KCFSmgkg ]
) + KCF30mgkg K]
+ (CFSmgky g !
é ¥ + (Golngly o
U
H 1]
& g!
v
i
-1
h
N T T T E 04
1 2 3 4 g MR CON 5% 5 %
Day KCF (mgkg) CCF (mgkg)

Fig. 7. Effects of Korean and Chinese Crataegus pinnatifida on the
Morris water maze test using scopolamine (1 mg/kg, i.p)-induced
memory impairment mice. Mice were orally administered with KCF or
CCF 1 h before the training trial sessions. A: escape latency, B: exploration
time in target quadrant. The values shown the meantS.EM. ***p<0.001 as
compared with the NOR group, #p<0.05, ###p<0.001 as compared with
the CON group.

8. ot E Ao 2| olAl &4
ZAE AAbeE S22 ARALe] AChE X LS &3 A3 Ak
ALY ICsegke] 12.49 ug/mL, 4t ARALY 1Csodko] 326.7 p



380

J.H.Lee et al

g/mLE YEsa, FFNRFOE ALE3 donepezil®] ICsogtel
0.163 ug/mLE YElsi),

# KCF
m CCF
4  Donepezil

ACHE Activity (%)

0 T T T T T T T T 1
105 104 105 102 100 100 100 102 108 104
Concentration (ug/ml)
Fig. 8. Effects of Korean and Chinese Crataegus pinnatifida on the
AChE activity.

a #

ot Arje] Ao 2B FeA Bgae 2L
flou A2 rE Yt 539 719 As, A Fel, AF
A3}, A% A3 53 B Ao (L), W EEH), AFER),
ABGRE) 5 ol st ol F A8 AL (KR, 714
ol (RIMA), 718 F3) (RIFER), 3HER P (kBR), Ber=T
(BB, WIS (MBS A3 (HE)S Ueho)® 7%
F(RREM), TAEA, FRATFLEBEE) 59 A28 L A
T Aok AAAd ez Frbetes wanAd 29 F M 29 9
Bl gxsolmye IRYoz NBY 5 Y& A&A7} gol A
o 242 FFAEL AT Bol B3tz Yk

gzstolmgel 99 F U A 2EY2E w3 B
Aste] PE A3, AAATY RS AR, 53] L=}
HolA A eS| FEr FUtE T Fie Ga B
A2 EY ¥ 24 g2 244 Hstd FaAsA $X7 R
1% BX3 At FE7} ol Ashy 2Ed 2 R
o]A AFA scopolamine®] tH¥ A3} &wle] MDA A&
¥0l3 GSHY A& #2A7E A3y} nugga™ i &
H7t Q& 29 7199 AQ a7t RaHPF?. A 33
232 @ 590 vy dug FFEAM ¥ i3 2HL
BAHATL, & 5P ATFNA 50% AL FEE] 5% F
A8 538 Yehle A $IEgoy $58¢ st 2 A
FAAE 60% THEHES o] 4ated] 3289 93 a0 A=
g 4 AL A7t A FAY F 48%F A ] 53 s
3 HgolgT HE AAST Moz e A= FF4 ALY
EHAo Ho] £EgdA Z o7} 9= Ao A7
DPPH #Ht)d £A% < o4& Fd3t8 SHLS A /7|2
g2 a3s SHsE fEHQ) PHos s EQo| #u|
g whgal] fEvE 2A%T, 84 FdAd ARE FAs
AL BEdo] g5 w2 o] g3to ALEH T It ABTS
UZg o438 SA4L FAVIET ugslo] wEolR 84 Yol
ABTS+7} 895 42 458 o|43ld SHsh=r] ABTSE

DPPHS} H]aste] wh-g-o] wZn| DPPHSF o] A|ge] Aid 9
g F4= SAd g EAFe] givta HuEIE B ol
Fol g AABY] Wil radical AA THAAM zo]E Ho|n
e 2 F844 EF BE5E EHE 4 3tk KCF# CCFY
DPPH #Hd &£A%S 5AF ZH 1000 pg/mLellA KCF7t
92.04£0.6%, CCF7} 90.7+£0.3%% WUElsiL, ABTS #HE &A%
< 543 A3 1000 ug/mLolA KCF7} 98.3£0.3%, CCF7}
98.7+0.3%2 YEF=Tl o o 599 80% degE FF% T4
AL FEEO] FFA ML FEE HY 53 A 2L AR
BRHAY. ol & 59 nad AsAz T4 e & E
BH o= ¥ F ZEHE FFo] FFA AL HIEte Fot
o|2 Ut izt B JA| FoiRl Ao E HAEE ¢ gt
£ AFAAME AR 58 & V198 F4 245 vuEy] 4
3te] scopolamines FI¥ 7198 &4 vl92 RAg 0]&-3}]
5 AFE P3N scopolamine H|XHE FF271A4
AAZ AAANA oML EFHY BAHE FAAA 7gE4E Yo
7oz A 4 7|9E 4 & A% 4F TF Bdo Bo] §84
O B A APSE B 1) scopolamineS FY 3t
vl 2 i 929 Vg Y-HE AES 539 5438 245
W7 B5He] KCF s=o @t 5718t 12.5 mgkg Tzl
A 713 £ 295 YRR E 9] 243 inverted—U 39
£%F g€ 295 YA E3 AAE] 7198 JH AT E 9
A AFA scopolamine® 2 FE3 7198 7+E 2ddA 70%
AEEE FE3 T4 WAL FEEAA 7198 A € AR 5E
F4 ae FAMed o) nRoz T A 2EHEH FIA
At FEEY 7198 2 AA VT A 2RE v o]
QAT T A} FE2E 25-200 mgkgE A FEONA A
T 549 A AL FE2EZ Q3 T8 AT ¥t € 34 542
2 4% Abgo] dojuA] FaL, B ATFAARE FA| Mt FEE
Fol & Q3 TEY AH Wy dojuA] gof B FwRAANE =
Aol gl AoE wudd Y-HE AFL 719, 31 &% B
#A3lo] working memoryE FH3e= AR WA FFHol
scopolamine®] 93 34.6% 74351 KCF 5 mglkgdollA
29.5%, KCF 50 mgkgTolA 28.7%, CCF 5 mg/kgaolA
11.7%, CCF 50 mg/kgeolX 23.6% Z718l9 scopolamine®l
o8 723 719 € AXHE CCF B} KCFolA o 7XA7E
Ae & F A% % I ANES U] V9% B3}
working memoryE S48 A|FLE g W HEEZE A7
o] scopolaminedl 93] 82.5% ZAastd A AlPA AVEFLS
ARFE 7|9 & X3 o] MFF A7te] KCF 5 mg/kgel
A 77.8%, KCF 50 mg/kg@olA 73.9%, CCF 5 mg/kgTolA
24.4%, CCF 50 mg/kgwolA 62.9% %7}3t4 scopolamine®ll
o8 723 719 € AXHE CCF B} KCFolA o 7XA7E
A & F YAk B2 E HE AL I AA € V9 E
ER3E AELE dY FF 299 V5e Hrev 9438 $£=
o Axd =dde Zerled Hye AN 2F FEL
scopolamine®l] &3 ZAAFHR| gka1, KCFS CCFl & #A4F
EAE FA & F UNh 53] KCF 5 mgkgmllA F4 Fd
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H&d 5238 82 & 5 I3, KCF 50 mgkgw CCF 50
mg/kg@oA HlEd AFHE FAF ¢ AT EF KCF 5
mgkgTS =AU AAD FHAA HFE A7o] FF A
H&g 02 AHdEHY F77dd 237 JE Ae A @
ARk o] AFE scopolaminel E ZA4d 7|9 € AXH S
CCF B4 KCFA B AdA7IE A& € & A0

394 7Y AHL V9 DA Aol gled ofAl
g Zo] AChES F&O 2 acetate} cholinel.& £ Ho] 7|9
Ago] AAhgod F3 A% Ule] AChEY FE&S JAISIH =5
ojvtul FAA 4174 AGS NAE F Az LA Yol dAA &
zsto|m N gAZ AHEHE dFE9 Eo] AChES] B4E
A3k FEO|PHD. B AT oA ACKES] B3< Sk 4
A F2E9] ACKE A3 adE &d3ten 53] KCFe a7}t
CCF Xt Hold Ag &J & F Uz o2 3o
scopolamine2. 2 FEH 7| EAfo] A} FEEA & A

EAE A # F Uit

ol 4] A KCFE CCF Rt Hold itst adE v
EllZ AChE®] A& 9AI8lY scopolamine2Z <13 7193

& MAANFHeH, HL chlorogenic acid®} hyperosideE 3
I Utk 53] KCF 5 mgkeTelA FAdTH v a3

v wy

g NdE A% AA7e AF B2 4E FEU E F U A9
AZEq.

)

4 &

AAAE A} FEEY AT F97t scopolamine L2 fFE
g A%F kg2 Bdd A 5 Ws ¢ aAads), AChE 84
gle WX = G 3 978 FId g 2L 22L& ¢
At

DPPH &t £A%3 ABTS #Hd £ASE 5339 34
3l 4& v A4 2L FRIAA F4 M FE2E] T4
A FE2E 1Y 53 234E YepISith AR AE TS v
g A7 FA AL FEEO] FFAL M FEEA HY B
chlorogenic acid$} hyperosides #¥F3tZ UATE Y-HZE A
3, 7% 39 APE T T4 ML FEEO] 1FE Byl o
g AszdAz 334 W7 458, AF 5717 S
FZA A} FEBME FE JEFoE ZUEIY B
HZ AGAA T4 A FEE AFE 2 IFE, T34 FF
I EF FEI7T 24239 2Y probe testoll A HEE
Alzte] FAt A} AFE F2EAA T F718Hth AChE 84¢
EX4% A% T4 AL FEE] FF4 AW} FEEDG v 1Y
23L& 1Csote YEL

o] AFAAE EdE Fit M} FEFEY AT TVt
scopolamine T2 &g 7]g &4 vie-2 BdA FA%F
B2I7F dvka B ozdt F8-L dakst € AChE A
g Aolgt AZE ).

(M o ndd

S-7)eoldA S}

ADIE

Age AQe Wt £33 aAFdUY

(No0.2017DGO0051/4HA} FEE-2 0|83 7198 € AA7)% /NA

4

10.

11

MEAARE A7 HF AD).
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