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The Effect of Femented Platycodon grandiflorum on the Memory Impairment of Mice
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ABSTRACT

Objectives . The purpose of this study was to characterize the effect of the Ethanolic extracts of Platycodon
grandiflorum and its permented production the learning and memory impairments induced by scopolamine,
Methods

investigated using a passive avoidance test,

The cognition—enhancing effect of Platycodon grandiflorum and its permented production were
the Morris water maze test and Y-—maze test in mice,
Drug—induced amnesia was induced by treating animals with scopolamine (1 mg/kg, i.p.).

Results :

p.o.) and the tacrine—treated group (10 mg/kg, p.o.) significantly ameliorated scopolamine—induced amnesia

The results showed that the Permented Platycodon grandiflorum extract—treated group (100 mg/kg,

based on the Passive avoidance Y—maze test and Water maze test. And these results are same manner in DPPH
radical scavenger effect and Acetylcholineseterase inhibition effect,

Conclusions : These results suggest that 80% Ethanol extract of fermented £ grandiflorum showed significant
anti—amnestic and cognitive—enhancing activities related to the memory processes, and these activities were

parallel to treatment duration and dependent of the learning models,
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1) DPPH 2iC|Zt AMEA

zax]  FEEQ EA317] A3l
1,1-Diphenyl—2—picrylhydrazy(DPPH) A-47] 2A4% =
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£ 7kt 1027t Egela, A2eA 3087 #HA F
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nmolA EFEE S Aoz AT
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Sample absorbance
scavenging activity(%) = ( 1- X100
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2) Acetylcholinesterase X521 =3

Acetylcholinesterase 42 Ellman's coupled enzyme
assayy”'& W] ZAsYTh =, 2019 0.01M
DTNB ¢} 300u9 0.05M Tris—HCl (pH 8.0), Test
Sample 10ul, Ach 10ul, 283 AchE 10ulZ microplate
o ¥ ¥ 405nmolA 108 B¢ FE=E SHSA
t}.(Model Anthos 2020, Asys hitech Gmbh, Austria)
AL 18 ¢ F3E B g HdaE AL
o Af&E S5
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< AAE 2 A AR Y-H2AE 74 3719
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Fig. 1. Free radical scavenging activity of hot air dried platycodon
root(PR) and fermented platycodon root(FPR) and steamed
platycodon root(SPR).
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2. Acetylcholinesterase(AChE) A 3|8 &34

AChE Asfjazte] ICs= ZatA] FEE(PR) 20.80ug/ml,
BaralA] F2E2E(FPR) 14.29ug/mZ A=A AChE A
aart 31% F7HES & = A

Acetylcholinesterase(AChE)= 15 ZH3EE 2 A=
=Y AAAN EAsk= AHAHE synapseollA &EHH 4l
SAY EZ<Q acetyl— choline® choline®} acetic acid®
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AZALE 9¥d WA ddr gEHA dd &
acetylcholine® AAsl= A|3£9] E33} acetylcholined &

1T ,Jt

5= £4¢ AChES Z712 Qs oty d3A
ot ek o] EAE AASKE &Esol AW G 9 7198

RAIE DA o] Qloh o3 BA AYHS S 4
I e =a}A] 9] acetylcholine Asjar} =2tA] T3P
H|3 31% F7HES & & JojA ZEixE dEd oA H
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Fig. 2. Inhibitory effect of the platycodon root(PR), fermented platycodon
rod(FPR) extract on acetylchdinesterase adtivity are expressed as percentage
inhibition of enzyme activity compared with the control medium,

45 3|94 ¥ (Passive Avoidance Test)
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Fig. 3. Inhibitory effects of platycodon root(PR), fermented platycodon
root(FPR) extract on scopolamine—induced memory impairment in
mice in the passive avoidance test. mice were orally administrated
PR, FPR 50, 100 ; TAC, tacrine (10mg/kg) all values are means =+
S.D.(n=6) * Significantly different from the control group ( * P{0.05).

4. Y-u2A%

Y-maze testolAls WaEatz] (FPR)O JEtg &
100mg/kg o7 (FPR100)2 th= (VEH)Q 92%9] 3&
£o] Yt

Scopolamine(1mg/kg, I.p.)2 FoJoll 23] spontaneous
alternation®] ti&ztol vlal] Folig Al 7HA3HAI(P<0.05),
Ta=elA] (FPR) 50mg/kg £l 100mg/kg Folt T2jx
tacrine(10mg/kg) & TFolPS w] BT spontaneous alternation
] scopolamine FolFte] H|s} [ YA FIsC
(P<0.05, Fig. 4). spontaneous alternation®] Z7}gttt=
AL gg 9 719go] IEEH = AL Yulditt

100

30 FRIOD  FPES0 FFRI0O TAC

s z 2

Spontancous altcration (%)

Scopelamine(lmg kg
Test agent {mg kg 50 100 50 100 10

Plyeodon Roct Formmud FlarradonEase

Fig 4. Inhibitory effects of platycodon root(PR), fermented platycodon
root(FPR) extract on scopolamine—induced memory impairment in
mice in the y—maze test. mice were orally administrated PR, FPR
50, 100; TAC, tacrine(10mg/kg) all values are means =+ SD.
(n=6) * Significantly different from the control group (* P{0.05).

5. #FUEAE

Scopolamineii |=3t 71998 ZHE] mouse? 37tEkE
of 3t ¥ AXE=IA(PR) @ HAEA|(FPR) F53E9
B I= morris water maze testE AA|5}o] Fig. 69 YEr



Yt $=Zn)2A18 (Water maze test)oA W& =akx]|(FPR)
9] of&tE FEE 100mg/kg FHL(FPR 100)2 H2H(VEH)
of 68%9) BB go] ettt

Morris water maze testol|lX] escape latency 4+ A
717193 BHE 558 Ushity, AgZATolA 2]u-Rit
=249l scopolamine £ 4YU7He] HEEA|H O 2 escape
latency7} ZA3HA] &oF A71719 (long—term memory)©|
S£AE S & £ QA9 v drawakr] :EE(FPR)
EojoAE 3YARE tacrine £} A escape latency
AlZro] scopolamine FoFo] H|a| FoHoR TS
(P€0.05, Fig. 5). FUZE AFANH=E HaTeA| FE2E
100mg/kg FA(FPR 100) 444 7|9HALE Al At
Zode] AR 4= WFEE= AJZF] scopolaminestol T
3 fod A TVt d2FE(EAdE, VEH)S 68%71A
FEE NS AT £ U

150

140 —=Control(VEH)

Latency time (Sec)

1day 2day 3day dday

Time (Tay)

Fig 5. Inhibitory effects of platycodon root(PR), fermented platycodon
root(FPR) extract on scopolamine induced memory impairment in
mice in the Morris water maze test. mice were orally administrated
PR, FPR 50, 100; TAC, tacrine(10mg/kg) all values are means =+
SD. (n=6) *Significantly different from the control group (*
P(0.05).
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Azst & drawax]o] AYSof figt 3L scopolamine

9 AA7s M EF 29

o2 {f=H 7d97E FERYE ol&std $£EITAE
(Passive avoidance test)¥} Morris Zu|ZA]¥ (Morris
water maze test) ¥ Yu]2 A]¥(Y-maze test)S o]-&3}o]
P5ohd WEE Wslal waxEaA| Y 7198 A 58 o
B2 glstaxt kgt

71983 #E  AAFAE cholinergic  AlAA,
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=
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24X|7k8] wA] 7|17k Addd] 21 Aol o]t 7Y AT
719 (Long term memory)o]2tal itk o]of] & AtefA=
=gz FE20] AEE 7198 MAAAE 5+ d=AE A
A5E7] 13k muscarinic 8419 Z3A?] scopolamine
& 5ot ThE 7|98 E FERES o83t passive
avoidance test, morris water maze test & y—maze test
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A=

= =

& Aollde B ARl AHske sd =2AE A
Fotol Brekx], TEEIXE A2 80% EtOHO| &%
FEEZ o83t 7199 AAdadet ol ulstke kS
e SAT ddeR O 3% 23E 8o o=
2.

B oo

1A & Azdel hE melx 2EE GBS

ko zEehy] 2&Ed Hl3

waEely] 289 WA ant 38.5% ZHES
o % 919t

2. ARBHLEZ Ealahl AChE Adfse T2 YHe
2 Blasty =] ""“’«l 7198 ETE &%
Z3} AChE AaTE EFAREEA] FE2E 43|

WE el 220 31% —7}% & 5 U
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