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ABSTRACT

Background: Alzheimer’s disease (AD) is caused by various factors, such as cholinergic dysfunc-
tion, regulation of neurotrophic factor expression, and accumulation of amyloid-beta. We investi-
gated whether or not a combination of Carthamus tinctorius L. seed and Taraxacum coreanum
(CT) has a protective effect on scopolamine-induced memory impairment in a mouse model.
Methods and Results: Mice were orally pretreated with CT (50, 100 and 200 mg/kg/day) for 14
days, and scopolamine (1 mg/kg/day) was injected intraperitoneally before subjecting them to
behavior tests. CT-administered mice showed better novel object recognition and working memory
ability than scopolamine-treated control mice. In T-maze and Morris water maze tests, CT (100 and
200 mg/kg/day) significantly increased space perceptive ability and occupancy to the target quad-
rant, respectively. In addition, 100 and 200 mg/kg/day of CT attenuated cholinergic dysfunction
through inhibition of butyryl cholinesterase in brain tissue. Furthermore, CT-administered mice
showed higher cyclic adenosine monophosphate-response element-binding protein (CREB) levels
and lower amyloid precursor protein (APP) levels compared to scopolamine-treated control mice.
Conclusions: CT improved scopolamine-induced memory impairment through inhibition of cho-
linergic dysfunction, up-regulation of CREB, and down-regulation of APP. Therefore, CT could be
auseful therapeutic agent for AD with protective effects on cognitive impairment.
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1% Lane et al, 2018). AD= ZdA 715 el (cholinergic
dysfunction), b Zo|= HlE} (amyloid beta, AB) plaque®]
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g0 Z7kE AAAEEZAQ] ofAEE™ (acetylcholine)
& (choline)} FHME CoA (acetyl CoA)Z HE3AIA
FolE s, ol 7198 g Al £l

fly ek
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715
u]XIt} (Darvesh et al., 2003; Hampel et al., 2018).
St cAMP-response element-binding protein (CREB)S] <1
2bsto] 93] WHE = brain-derived neurotrophin factor
(BDNF)= 9] A7 9 Y1A} (neurotrophic factor)ZH, Al'H
& 7k 2, AAEY] A T dEE] 719 3 gl
As B Fa3k AT o, ofdRol= A Wi
(amyloid precursor protein)ZF-E] amyloidogenic pathway®l|
o3 2= AdE Ape ADe] tlEAQ 2AEEHYd
oloz ¢efd 9t} (Hardy and Higgins, 1992; Lee er al.,
2014b; Khallaf et al., 2017).

2FZ2 (scopolamine) oA FHA

sk 2EY A 55 st 71999

© Zlow By w, AFZENS Fogt
iz 7199 &4 55 REEA AD o
Agk 2Ale] 7198 AN &5 W7 9 HA
o] o]g%3 9t} (Ebert and Kirch, 1998; Botton e al.,
2010).

st ANlEE= 22 S 7]%X}°H°ﬂ g i =
s Ak 2EHA NS B 719 Y B B
A=, 3 (Carthamus tinctorius L. seed)= 23}
ojepEow de] AREEW, Ak, sl FHF T a5l
Ve Aoz ByH AAZMH (Choi et al, 2018; Park et
al., 2019a; Nimrouzi et al., 2020), 53] T3l FEEL 7|
Ay &4 FERYA 94 7T Aol sk REH A
MRS £ 7198 A &%o] HAEHJTH (Choi ef dal.,
2018; Kim et al., 2019).
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5l A8E 9T A el oA, multi-target 2EE T
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zdolx 2 7)) oPdel HAE frEl AFaAE FrE FEE
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of AR &3 (Carthamus tinctorius L. seed)2}
4 (Taraxacum coreanum) 53 FE2 A5 e
, T, 5, AR HBE T ekl A 2
£ o]g3ldth Ax A AvEY WA Y= F
b T3 (A A 38E) ZH7F 50 kg & 24S
, 5 5 HIER E3ete ?%101] 10 kg A
ket ofoiA, ojF}are] uj
o] B, AAFE FEHEES] 20 vl
FE8uo xS0l s MR
YHAAZ1IL G E TSA7IHA 7HE %3 Al
A Ao ®aoae] FE3HLE 90TelA 8 A
oot F20] B ts FE4<S 200 mesh
H ARERIS THAAAN FFRAR olFalo
. F5EA0 255 60CE HdYsla FgHEZ
15 WAl 16 W7t HEE 555 the, AEE 3
A7AZE stk #4712 HE 7128 Edo] (tray)ll FHoh
&9 50% A=E FEERde BFeir sAdxT F
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deiltt. 22]al AAE sAdx 2ol w48 ARt
T TAUEE JWst] AFE TN dvE 59 5

WEo] & 4¥e] Agsr.

2. dEdssE 2 019" B RE

B Agofa] A&E ICR mouse (5 %, 28 g - 31 g
FH)e QBdEHRIe] 2 (Seongnam, Korea)ollA 33
th A717F F mouses & APAANA 12 AIZF 421—&
light-dark cyclee X139, 2= (20 + 20y} H% (50

L 10%)2 YA SANNT, B Aol A TE5
A},

1 T4 AR H, o+ F ATl sHA=EE F 6
M o2 etk A2 G (normal), ~FZE}



Ssh| gloise| =gt
9 22] (control), 2FEZ&Y X7 & T IS S

5 B3E5 zzF 50, 100, 200 mgkg/day L= FoI3 &
(CT50, CT100, CT200) 237Z2 2] & donepezite F
o3 = (D0) & 6 +o2 o] AL Agsigirt.
Positive control = /\}%?} donepezil-> SigmaA} (St. Louis,
MO, USA)IA -dsto] Aol A&kt
7198 45 AT 23EHLS | ngkg o] sEE 9
A9 30 7 A BT 71 S ek &
normal=2 AJ2]A G4 (0.9% NaChE E75Fd3519 )
Eo =2 33 IAVEY BYES donepezikx EUE °]
|3l 14 Y7 AF519.9H, normakt} controlt-2
g8 ARSIt AR A2 142 5 FE A 8
o 5 EAIAAY, T-maze test, Morris water maze test
o) 3 71 AU AEAeR WA FEHAE 9
& 71elg A o1, A7) 71 14 9 5
AAEAT BEEE &
01%3}04 QFEAL AZ L
oL YA ATFE ol g8l 7S RS
4 248 Azse 0T natelel Ago] A,
Age paket FEARRAAA 2 Sl 5
N

3 PNU 2018-2013, 2019-2394).

3. SHICIKIAA (Novel object recognition test)

EARIA AR Q57T HolA] e 34 ol R A|As
o] Ao ARE3INTE A olle F e my =77}t
e B3 (A, A)E A ool AL T mouseE FA}
o] FAellA EEAA 10 B2 A EXE BY3IESE
0]’}31—4'

24 N7 ol 7 ] BAl T e AR AR vt
I % (A, B) mouseE YA viXAIZ] H, 10 &3¢
EA| (old object, Ay} MZL EA (new object, Bl
gk 315 st 2R TY (%> AA =AE
Sist 71EEA, NZE BAE TR SIS 7153]

319t} (Bevins and Besheer, 2006).
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2o| 7lof M &3}

0O ulo.
W Bl

A doll= mouseE B EHA Aol w3}
1 7 o2 AW o7t AZHS 7|1E319 T 24

A)7F =, retention trialol A= mouseE FLSHA HiXA|7| L

al,

5 22 A FEIEAE A EES SIS, W A
Hol| mFas Al S48 (LeDoux, 1993).
5. T-maze test

T-maze m}b 9|57} HolA] ke B4 olm™E Al i
B, 9% 52, 085 S22 Yo, 08K S2E B
2 7hsd x}% g A0 49e AP

AR Goll= mouseS T-maze JAF2] AJZ}F Ftol wijx]slaL

BE B2 AU B2 0§l 0B% B AU 10

E7F A5-84 gAEEE siglth 24 A7 Solle xpe BS
A A mouseE FLsH viAIAZ] H, 10 #7F 9% B&
(old route)e} LEZ B2 (new route)ol] Eoi7F 35S =4

st FANNEE (%) AA TR 5017k Sl 25
TR S0 FE 7153t AESIlYE (Montgomery,
1952).

6. Morris water maze test

Morris water mazedll AFFE F2E FAYE 4 FEo=
‘4“?01 Ztzre] QAo ME tE ®2E 29t Ad 7IZk
B 25 22+£2C2 fAANFOH, B & o1 &

"301 sl 24 =7HS B mouse’t 4#4"41% S 7 Y=
5 22 EFHI FAAH g ARERS] Sl woll B
ol#] gF= EHHE 7 off 1 cmol] IXAFAT FE 717
St =] AE WHSATIA] Fkom, Fx] 7} AR
Hol Hoj| 4 /o] ME T 248 sl ZItiE Fo}

7H=E sk Al 37 @A (visual clue)E AlFStiTh
TR 3 L Bt 4 A7 AR 3 34 A EI
174 F<t mouseS J2le] AlAHdelA el ¥ol 60
A AFEA AR =aUE 2 5 =S A, /\lﬂ
=33t =yt tom Bo s mujtielr 15 %
Fale slgalslaL, 60 = °llﬂ°ﬂ =YhE 2] 53 7
ouseE EJM%E =ote] 15 & B9k =oui7E 9ld A

s ‘?l AAA =ddhe] $1A1E A4 HH.
45 A= 3 7H tests AT 30H
Al tests 0lev oz dds sl A% =)
71235193, FA test“: =IE A
ARERC] vl AIZMS S8kt vf
A} teste & FHAGAL =FE EJMM] ks Al

7+ 71589 Y (Morris, 1984).
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7. Western blot analysis
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radioimmunoprecipitation assay (RIPA) bufferE 713l 4
T, 12,000 rpmelA 30 w7+ L4l AlA FSHE weA

ZAth. 4542 Bradfordd S ©]-&3 Bio Rad assay kit
(Bio-Rad Inc., Hercules, CA, USA)S ©o|-&s}o] g Az
3te] western blotdll AMEE A|EE AZ3HATE (Bradford,
1976).

dy 10% sodiumdodecyl sulfate-polyacrylamide
(SDS-PAGE) gelollA] 7] 9&3te] £33k, membraned]]
transferdlod 5% skim milkollA 1 A]ZF 5<t blocking 3+
t}. o] & phosphate buffered saline with tween 20 (PBST)
Z ANF 3 8|4 1 Z} FA9} over night HH-A| AT

2 A3M e ot EEFHALH A (s¢-373901, Santa
Cruz Biotechnology Inc., Santa Cruz, CA, USA), FE8LF
Ao 2~H 2}A| (sc-377403, Santa Cruz Biotechnology Inc.,
Santa Cruz, CA, USA), BDNF (abl108319, Abcam plc.,
UK), phospho-CREB (ser133) (#9198S, Cell
Signaling Technology Inc., Beverly, MA, USA), beta-actin
(#8457S, Cell
USA) 59| 1 2 A& ARg-sialtt. o] 5 PBST= A3 §-
2 2 FAZ AFR3 anti-rabbit IgG HRP (#7074S, Cell
Signaling Technology Inc., Beverly, MA, USA) % anti-
mouse IgG HRP (#sc-373901, Santa Cruz Biotechnology
Inc., Santa Cruz, CA, USAYS PBSTl| 3]2ialo] AFLolA
HESAIZAY. 1 A]ZF H, enhanced chemiluminescence (ECL)
solution3} HH-&-A]#H Chemilium Inescence Image System
(Davinch-K Co., Ltd., Seoul, KoreayS ©]&3&}o] whiz ut
A glsislnt.

chuld wbg kS ATTO Densitograph software (ATTO
Co., Tokyo, JapanyS ©|-&sto] 7 23}s}9] 2™, beta-actin T
Hl H| &5 o]&3ate] HFst sk 7 dad I e
normal* THH|Z X & o]&ste] Ak=a3lnt.

&=

Cambridge,

Signaling Technology Inc., Beverly, MA,

. SAEM

7t A Ade Hd + TFHAE YERNATE. Statistical
Package for the Social Sciences (SPSS, Chicago, IL, USA)
T2 o]83sle 7 AINZHE analysis of variance
(ANOVA)E 3t & Duncan’s Multiple Range Test (DMRT)
ol-gsto] p < 0.05 oMM 2 2ol fFeldS AA s

=

Zy 9 HE

h =

L

AD XEE 93 2FEol= donepezil, tacrine, rivastigmine
o] M= glon, o5 BT o EEd2H 2 &
e AAANA 7198 & digk A &23E JERITh

o= 1

(Kumar et al., 2015). 2121} o] XEA|7F AA N &5
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A, TE, WA, AL B SH% R4S
o= wwge] weh, B4 Aol He Al

AN |

& G A 7154 A el B olFoln]

AN

=
T

o 2 X85 +
(Igbal et al., 2016; Deng et al., 2017).

F = Aol 9P, trimethyltin® 2 Q1X]5 &S F=3H
FERdo =+ T4 (Korean red ginseng)?t 3
(Pueraria montana) S3E2] bl FEE Tl
Hlg] 1A WA Jsel $sisler, ol M W E94
715 ol Akska] REH A FAd0) o7k Aol Bk
(Seo et al., 2018). T3k, A& 200 5= (Ziziphus jujuba)
Rt B (Codonopsis lanceolata) EZ=L TY FE2E
Hlsl| 251Ze f= 7198 &4 sERIoA ¥ i PKA-
ERK-CREB pathway &/43l& &3t 71998 7id &3t 95
3 Ao® BAHYTH (Kim ef al, 2018). ¢} 7to] vl
FEE Foiwl Hlsl, 53 FEE FoiLelA 7199 4 2
I &7l thig 7o oigk AJUA] a3t Bargel o
EFEE FoE AD oW 2 X5l gk 2] sl

A7t ] o] FoA| 3L et
FZNe & T FEAA UFOZ muscarinic
acetylcholine receptor =04l 53] M1 receptor®] ZIIAZ
2231t} (Ebert and Kirch, 1998). oA AFZeql e oA
IR0 AHEA] S-S STMIA oHEERS Eaeliske] &

Eo]s
N e =
-
T

N

B

—

o

[y ot

=2 0= o =
7l 1Y 24 fEdke Zez dEiA Ut (Botton er
al., 2010). B9k olg}, 2FZETS FU3 & o] ¥

9|4 CREB-BDNF pathway

A, AP plaque =37, 4ts}]
2EH S, AAET 52

oo B¢t 719¥ Aol R
(Bihaqgi er al., 2012; Lee et al., 2014b). Wb =FZeW
fre 7199 &4 $ERYS Auf ol 8 X5 #Ag A+
o] 32 o]&% 3L 3t} (Botton et al., 2010).

23814 (Carthamus tinctorius L. seed)= kaempferol,
acacetin, carthatin A, carthatin B, N-(p-coumaroyl)serotonin,

N-(feruloyl) serotonin 52| ThFet A& HES {3l

Row, B3] S FGHE F serotonin oA AFH
GEZAY S22 sl A2 HAFHGT (McEntee and
Crook, 1991; Koyama et al., 2006). AUNEZ (Taraxacum
coreanum)= = YA E Fo| dFo2 ilksl I JAF
gdo] 93t luteolin, chlorogenic acid, chicoric acid 5]
e AEs 3L Itk (Mok et al,, 2011; Chon,
2012; Lee et al., 2012). AWEH ] o5 A AL
oA amyloidogenesis &4 ¥ FHF 5 G50 F 7Y
g /A G5 Ve AD 7HA AAlEM ] TEsAde] Bar
= v} ok (Kwon, 2017; Liu ef al., 2017a).




T 7 #EEY BRelA 719 JiA &
™, 3 Ul glial fibrillary acidic protein (GFAP)
T opllE SRl 2 24 <
TS sk

05,

APAF & FE55 2
mg/kg/day®] EE=
WEY 55 BE9
=gk Aol mea
mg/kg/day®] &&=
gl = 719
TrEsted, 7199 siA
37} g

EARIA LS
TeES 7oz EAJATES Htks
dayoll 71 EAE AZE EAZ A5
mouse= ME- A el o B SIS 7H AES

stE 3471 Z7138t} (Bevins and Besheer,
2006). ¥, 2FZERIOZ 7|9 o] £4dE mouse= 7|E
Ao A2 =4 7 FA S 2 AfolE UEA] =
) (Koyama et al., 2006).

B Aol 7] 48 F53F controld-S oFF-AE ]
2 31A] normakrol] H]3] 7]& EAS} A2 EAE <
etz fFolgk 2polE YERA] ot EAIAITY S4E
Rl (Fig. 1). ¥, S5 RIS 5= X|ufx
EAQ donepezits: ZHz} Tt oA felHoz TE E
Aol vl ME-2 EAE HXeh= 397t frolFo=® S

o
dnsd H=e F

p

.

B A4 E= 50, 100, 200

E RS 505 BEe] 25F

of
o plt

oro.
o

=

= A

- =

sipis| =Ei=e| TR WM &

89

90 - OFamiliar object

80 4 m Novel object
704 ¢ a5 a a

ab

60 4 beC

cd C
50
40
30 A

20 +

Object cognitive ability (%)

10 A

O T T T T T
CT50 CT100 CT200

Normal Control DO

Scopolamine (1 mg/kg)

Fig. 1. Effect of combination of Carthamus tinctorius L. seed
and Taraxacum coreanum on object recognition
impairment in the novel object recogniton test.
Normal; 0.9% NaCl injection + oral administration of
water, Control; scopolamine injection + oral admini-
stration of water, CT50; scopolamine injection + oral
administration of CT (50 mg/kg/day), CT100; scopolamine
injection + oral administration of CT (100 mg/kg/day),
CT200; scopolamine injection + oral administration of
CT (200 mg/kg/day), DO; scopolamine injection + oral
administration of donepezil (5 mg/kg/day). Values are
means + SD. *9The letters represent the significant
differences among the groups (p < 0.05) by Duncan’s
Multiple Range Test (DMRT).

A8l AFAIZE] normalkitell HIE folFog 7hAsilon
2, ol 2 A A7154E& 7198 X3l a3yl 24
g 71999 &4 ERlsint (Fig. 2). 33 AREH
& 9 donepezil FoI2] ¥H Awjox o] AFAIHS
gk A}, controkell Bl A FAIe] F7HES SISk ot
FAA oS sl
T-maze AE-2 mouse2] 37+ UATEHS
o] dFo=, AZL Il 54| B
ol eJEdte] 2L - FAeh=
o]t} (Montgomery, 1952).

2 AfollA 23R 719y

%3

24

 E

mouse®] A3

R
958 24k A

H7Fsh=

[*]

0

[¢]
r

£AH8 F =31 control
2 712 routed]] HIE AMZL routeZ TASI=T Ao F-2
gk 2polE YERMIA] ghol IR 8] &4 RIS

=
(==

H|&) N2 routeZ TASH=
A a9 gl

Morris water maze test= mouse2] <571998S Hrlel=
oA Ao R 3o AREH e TP E o]

Hl&o] gob, 3R N

) gl



ZIX[&d - Mei Tong He - &

[

250

7] 0O Acquisition
a M Retention

. 200 A
w
<
c
]
\3_’ 150 A
@
£
> 100
o
s b b b
S

50 4 b b

b bb b b b i
O T '_T_i T T T T

Normal Control CT50 CT100 CT200 DO

Scopolamine (1 mg/kg)

Fig. 2. Effects of combination of Carthamus tinctorius L. seed
and Taraxacum coreanum on working memory deficit
induced by scopolamine in the passive avoidance test.
Normal; 0.9% NaCl injection + oral administration of
water, Control; scopolamine injection + oral admini-
stration of water, CT50; scopo[lamine injection + oral
administration of CT (50 mg/kg/day), CT100; scopolamine
injection + oral administration of CT (100 mg/kg/day),
CT200; scopolamine injection + oral administration of
CT (200 mg/kg/day), DO; scopolamine injection + oral
administration of donepezil (5 mg/kg/day). Values are
means + SD. **The letters represent the significant
differences among the groups (p < 0.05) by Duncan’s
Multiple Range Test (DMRT).

8ot TIth7} I AREH S 7|95t =S Fopte
A& olth (Morris, 1984).

2 AollA 3 47 FHS
F, test dayoll =HNE &
e A S4&it. 23ENos 248 23
control#~2 normalol| H|&] feldo 2 w=utiz) Jdd AHE
Holl vz Alke] sl (Fig. 4). ¥bd, 334 dWls
g EeE 100 mgkg, 200 mgkg % T donepezil
Tl Ao R 2ozt A AREH Al7ko]
7kt g71999 A 2HE gRlsk

HolA ZFAF oMY CoAi= acetyl-transferaseol] ]3] o}
AEEHoR A, E o HEEHL 7198 H QA
8o 23 NAALEZR 23T} (Hampel et al,
2018). HbH XJuf fkxpe] A5, oA opx|dE= ol e kA
of FedFozEeAe] &4 F7F R obdEH g
22 7199 Aspt dojuh=s ZleE HAEUT (Greig er
al., 2002; Darvesh et al., 2003). 2FZHTo2 &3S F
gk in vivo & RY9| HoX o FA ol LEH ek e}
dEdozEleA 24 ST Yo 294 71e Aol

3l 71998 48 vebde]l BAEAT (Sun e al,
2019).
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0.9% NaCl injection + oral administration of water,
Control; scopolamine injection + oral administration of
water, CT50; scopolamine injection + oral administration
of CT (50 mg/kg/day), CT100; scopolamine injection +
oral administration of CT (100 mg/kg/day), CT200;

scoEolamine injection + oral administration of CT (200

mg/kg/day), DO; scopolamine injection + oral admini-

stration of donepezil (5 mg/kg/day). Values are means =

SD. *“The letters represent the significant differences

among the groups (p < 0.05) by Duncan’s Multiple

Range Test (DMRT).
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Fig. 4. Effects of combination of Carthamus tinctorius L. seed

and Taraxacum coreanum on learning and memory
impairments induced by scopolamine in the Morris
water maze test. Normal; 0.9% NaCl injection + oral
administration of water, Control; scopolamine injection
+ oral administration of water, CT50; scopolamine
injection + oral administration of CT (50 mg/kg/day),
CT100; scopolamine injection + oral administration of
CT (100 mg/kg/day), CT200; scopolamine injection + oral
administration of CT (200 mg/kg/day), DO; scopolamine
injection + oral administration of donepezil (5 mg/kg/
day). Values are means = SD. ““The letters represent the
significant differences among the groups (p < 0.05) by
Duncan’s Multiple Range Test (DMRT).



=5

= ZFOA o E ol 2 gkA| e} FEYFA o 2H|2kA|

W eke =A% A3 (Fig. 5), 22 Z2YE 2% control
T2 normalytol] B3] o] whd wo] Frlsle] F7A4
71% AW7F frEES ERlsdiT) v, S SRiEY &
e FoIte] A, oM Fdo|2HEHA 9] Edd= <]
& Aolg wolx] wstort REYTUe|zeA BHL
(A) 37
2.5 1 a a a
W _ a 3
g 27 7.
= A
s ¢
S« 15 1
‘% © b
23
£§8 1-
2
w
05 4
O T T T T T 1
Normal Control CT50 CT100 CT200 DO
Scopolamine (1 mg/kg)
(B) 25
a
g i :
v = b
5 ®©
@ E 5 | b l
S 9 =
§% c
gz 1|
5e
P
05 F
0 1 1 1 1 1 J

Normal Control CT50 CT100 CT200 DO

Scopolamine (1 mg/kg)

Fig. 5. Effects of combination of Carthamus tinctorius L. seed
and Taraxacum coreanum on protein expressions of
acetylcholinesterase (A) and butyrylcholinesterase
(B) in scopolamine-induced mice. Normal; 0.9%
NaCl injection + oral administration of water, Control;
scopolamine injection + oral administration of water,
CT50; scopolamine injection + oral administration of CT
(50 mg/kg/day), CT100; scopolamine injection + oral
administration of CT (100 mg/kg/day), CT200; scopola-
mine injection + oral administration of CT (200 mg/kg/
day); DO; scopolamine injection + oral administration of
donepezil (5 mg/kg/day). AChE, acetylcholinesterase;
BuChE, butyrylcholinesterase. Values are means + SD. *
“The letters represent the significant differences among
the groups (p < 0.05) by Duncan’s Multiple Range Test
(DMRT).
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and Taraxacum coreanum on protein expressions of
BDNF (A) and p-CREB (B) in scopolamine-induced
mice. Normal; 0.9% NaCl injection + oral administration
of water, Control; scopolamine injection + oral admini-
stration of water, CT50; scopolamine injection + oral
administration of CT (50 mg/kg/day), CT100; scopolamine
injection + oral administration of CT (100 mg/kg/day),
CT200; scopolamine injection + oral administration of
CT (200 mg/pkg/day), DO; scopolamine injection + oral
administration of donepezil (5 mg/kg/day). BDNF, brain-
derived neurotrophin factor; p-CREB, phospho-cAMP-
response element-binding protein. Values are means +
SD. *"The letters represent the significant differences
among the groups (o < 0.05) by Duncan’s Multiple
Range Test (DMRT).
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A& ¥t} (Takahashi and Miyazawa, 2011). Serotonin 2l
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Fig. 7. Effects of combination of Carthamus tinctorius L. seed
and Taraxacum coreanum on protein expressions of
amyloid precursor protein in scopolamine-induced
mice. Normal; 0.9% NaCl injection + oral administration
of water, Control; scopolamine injection + oral admini-
stration of water, CT50; scopolamine injection + oral
administration of CT (50 mg/kg/day), CT100; scopolamine
injection + oral administration of CT (100 mg/kg/day),
CT200; scopolamine injection + oral administration of
CT (200 mg/kg/day), DO; scopolamine injection + oral
administration of donepezil (5 mg/kg/day). APP, amyloid
precursor protein. Values are means + SD. *“The letters
represent the significant differences among the groups (p
< 0.05) by Duncan’s Multiple Range Test (DMRT).
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