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Abstract — Chaenomeles speciose Nakai (CSP) or Chaenomeles sinensis Koehne (CSS) (Rosaceae) has been used, tra-
ditionally, to treat muscle problems and gastric dampness in eastern Asia countries. Therefore, many studies have focused on
investigating its active compounds and effects on muscle pain, arthritis and gastro-intestinal diseases. Recently, several studies
reported that CSS extract degrade amyloid plaques and enhance synaptic acetylcholine level in vivo and in vitro. Although these
two Chaenomeles species are used without differences, CSP is reported to contains more phenolic compounds which are known
to enhance memory. Therefore, in this study, we investigated the memory ameliorating effects of CSP by employing the passive
avoidance test, Y-maze task and novel object recognition test. CSP (30 or 100 mg/kg) ameliorated the declined memory induced
by scopolamine injection and enhanced the brain-derived neurotrophic factor (BDNF) levels along with post synaptic density
protein 95 (PSD 95) levels at the hippocampus of the scopolamine-injected mouse brain. These results suggested that CSP alle-
viates the cognition declines caused by cholinergic blockade via enhancing BDNF levels and PSD 95, and that it would enhance
memory formation and be useful for treating memory declines.
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MEEE - 230l AHE-% scopolamine} donepezil->
Sigma Aldrich(St louis, Mo, USA)2| #|&-& AM-&3}9] ).
Rabbit ©¥Y & anti-mature brain derived neurotrophic
factor(mBDNF)&A= Abcam(Cambridge, UK)IA 43}
A3, mouse &Y FE anti-post synaptic protein(PSD) 95
9} anti-GAPDH+= Santa Cruz Biotechnology(Santa Cruz,
CA, USA)AIA 43} T} Rabbit anti-IgGS}F mouse anti-
IeG= Gene Tex Inc(San Antonio, Texas, USAPIA +43}
of ARE-3131t}. Enhanced chemiluminescence reagent(ECL)
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HCI(pH 7.4)]& 014‘16}04 100 VE 4°CollA] 2217k “5<F ©]
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Fig. 1. Effects of the ethanol extract of Chaenomeles speciosa
(30, 100 and 300 mg/kg, p.o.) and Chaenomeles sinensis (30,
100 and 300 mg/kg, p.o.) on scopolamine-induced memory
deficit mouse model in the passive avoidance test. The differ-
ence between the efficacy of Chaenomeles speciose and
Chaenomeles sinesis was shown in the results. The data rep-
resent the means+ S.E.M. (n=8/group)(*p<0.05, when com-
pared to vehicle-treated control; #p<0.05, when compared to
scopolamine-treated group). DNZ, donepezil.
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Fig. 2. Effects of the ethanol extract of Chaenomeles speciosa
(10, 30 and 100mg/kg, p.o.) on scopolamine-induced memory
impaired mouse model in the passive avoidance test. The
results from the acquisition and retention trials are presented.
The data represent the means+ S.E.M. (n=7/group)(*p<0.05,
when compared to vehicle-treated control; #p<0.05, when
compared to scopolamine-treated group). DNZ, donepezil.

Y-mazeOf|A HWXLIE LA 2 MH 2& 22| & -
Scopolamine ¢ 9]t 7]jH 74EH 3 DE@"HH g2t
L 2 o] Foof o3k AFEEe] W71 i EHE
FRIsk7] 918l Y-maze HF-S AASITE AL kA 4
7} FofatollA fo A3l tolE FRISHATHE, ,,=7.428,
p<0.0001, Fig. 3A). Scopolaminel] ¢]3] W7 35
(spontaneous alternation, %)°] F2JZo& 7Zhisl= AS &

Q1g 4= 91901 (p<0.001), ©]2] 3 7= donepezile] F
ofol] o8] frelH oz 78I tH(p<0.005). HAVRE 34
o A7 HEES 10,30 2 100 mykee] S0 T
gk 9] ¥ AFES SYsIES W, 30 B 100 mg/kg
Foite] WA Fgo] foFoR Frtele AS IR



Vol. 50, No. 4, 2019

A _
2 100-
H
= 801 # #H
©
f=
a-) 60- *kk
©
8 404
o
[
c
S 20
c
o
Q.
(2]

c 1 T L T
Control 0 10 30 100 5 (mg/kg)

C.speciosa DNz

Scopolamine (1 mg/kg)

B

— 50+ *k ok
(] T T
< 40

e

£ 304

(]

£ 20-

S

©

‘© 10-

i

)

=

c T T T
Control 0 10 30 100 5 (mg/kg)

C.speciosa DNZ

Scopolamine (1 mg/kg)

Fig. 3. Effects of the ethanol extract of Chaenomeles speciosa
(10, 30 and 100 mg/kg, p.o.) on scopolamine-induced memory
impaired mouse model in the Y-maze test. The results from
spontaneous alternation(A)and total arm entries(B) are pre-
sented. The data represent the means+ S.E.M. (n=8-9/group)
(***p<0.001, when compared to vehicle-treated control; #p<0.05,
##p<0.005 when compared to scopolamine-treated group, A)
(**p<0.005, when compared to vehicle-treated control group,
B). DNZ, donepezil.
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Fig. 4. Effects of the ethanol extract of Chaenomeles speciosa
(10, 30 and 100 mg/kg, p.o.) on scopolamine-induced memory
impaired mouse model in the novel object recognition test.
The results from discrimination index(A) and object recogni-
tion ratio(B) are presented. The data represent the means +
S.EM. (n=10/group)(**p<0.005, when compared to vehicle-
treated control; #p<0.05, ##p<0.005, ##p<0.001 when com-
pared to scopolamine-treated group, Fig. 3A and B). DNZ,
donepezil; n.s., not significant.

195 AT A2 =49 7] A5 Ssks
A+ v‘f—’ﬁﬁ S 24 #1832 T (discrimination index, Fig.
4A)2} A= A S = (object preference ratio, Fig. 3B)E A4t
g A3 AR o] iR oA 7 oo
o2 2ol & Q159 Th(F; 5,=5.480, p<0.0001, Fig. 3A;
F; 10=10.96, p<0.0001, Fig. 4B). Scopolamine +&=*2 4
ol Hls) Abe BHAETE FoH o el o
(p<0.005), M2 EAS} 71E EAE S AlZkl 1
o]7 o7t e A Tl A7 E4do] F=EHA
22 E2Ist 4= STt WHH, donepezilS FoI3t oAM=
scopolamine©. 2 =% AA]7|¢] &4do] Feldo= 3|5
HE AL #eld 4 )% th(discrimination index, p<0.05;
object preference ratio, p<0.001). ©]&3+ Q1=]7]¢e] 3]&-o
WA A F A A EEE 30 mg/kg(discrimination
index, p<0.05; object preference ratio, p<0.001)3} 100 mg/
kg(discrimination index, p<0.005; object preference ratio,
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BDNF s &= o= ot o
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H#
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Scopolamine (1 mg/kg)

Fig. 5. Effect of the ethanol extract of Chaenomeles speciosa
(30 and 100 mg/kg, p.o.) on the expression levels of BDNF at
the hippocampus of scopolamine-induced memory impaired
mice brain. The results from Western blot analysis are pre-
sented. The data represent the means=+ S.E.M. (n=6/group)
(*p<0.05, when compared to vehicle-treated control; #p<0.05,
##p<0.005, when compared to scopolamine-treated group).
DNZ, donepezil.

p<0.001)°lIM %= FrolFes Uelton, o5 Faf WA
T3] G AA EYEo] §399F scopolamine®Z
TEH QAN E4E IEARE 2RI Ak Al
Al gk <12 7159 HE= AD $ake] 2719 w3
S AFelo) Y WA 344 7 A7) EEEo] AD
AL A = %EE% T Ues ot

mBDNF2| &80 O|x|= HWXILLF J_'—I'*' g A =25
29| - AR ol o3 719" JiA e AE
T8 8IaLA} Western blotS Z13§ 3151 th. mBDNF-J Ao
7195 Aok 4717194 sket vkl dEA 9l
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