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Introduction

Ql&t (Panax Ginseng C. A. Meyer)2 AR H X, Za, L3UX|ATOR HIHS| AR
ElE= Mofolct, FMEQ| 5tLtQl ginsenoside Rb12 CHYSH 2F2|2I28 21 US0| BaF
O{X UCt AZFAol cisioj= sHgoratg® * ¥ Alo|Ma|AN", Ei SEHEC] JHM*
“ xr2=0| HAE0|H UCH H{YAFMZE 0|28t in vitro MH0|Al= nerve growth
factor (NGF)Ol 2|8t H{FFEZAIZAEO| neurite outgrowth® 281 Wo| A2y UCt,

8t KitagawaS 2 Y4t (White Ginseng) @ 25 E{ malonylginsenoside Rb1(GRbi-m)& A
exzioA F&SIYC®. 1 XL Fig. 13} 2T} GRbl-m GRbIECH £84J0] £1, At
of CHE Eslfof O Xatajo] UCE =ato BREl GRb1-n2 S4t(Red Ginseng) AlZ=A|, 7Y
£ 0|88l £X| (1) AHOAM == alkaline PHO|A{:= malonyl?|7} £2|%]0] GRb10] E
Ct. 22{Lf GRbl-m Off CHEH 22|20 Cfet g7 Y& ub gich

A= ofof AlFA0l COf8t GRbli} GRb1-me| %}
28 H|ZYTSIAX}, organ culture FE=
dissociated culture® Chick 2 FEFE2AIZA(dorsal
root ganglion: DRG)S| neurite outgrowthOf D|Xj=
ol ofstol AEsta, 713 ABsle] SRsicia
M2zl o KBS 2810 HPSIAXL, rat embryo
o ESFMFBMEZE WYt 1 ME, neurite
outgrowth, choline acetyltransferase activity,

HOCHy O—CH,

0,

dopamine uptake activity, A|ZL{ Ca® o|2=Z0j how

OlA[= H&S ZASIRUCE 8HH adult rat2| of OR| Ho

Ar3l0AM REEl evoked potential (REIXQ|) 2 A7)

E284 (Long-term potentiation: LTP)Of] O/X|= &  Ginsenoside Rby R=H

&of oistol APSISACH. LTPE &2t 71Hof HBE Malonyiginsenoside Rby R = CH,CO-

} Y

&= activity-dependent synaptic plasticity?] &t COOH
H=E 22 BiMsl d37=(= Aot
Fig. 1. Chemical structures

Results

1. Chick DRG2| neurite outgrowthOf OjX|= <&}




923 Chick DRGE thrombing ZIF8h DMEMUH X| 2} &7, 96-well culture plateOj =,
HAXNoR 3MEl NF S == HAE 7 42 CI2, chick plasmasS 0| 8136t
BiX| Ol A 24A[2t BBt S| neurite outgrowth® Z7|8l%{CH GRbl-m (30 £M)2 GRbl (30
M)} SEXE 2 neurite outgrowth® =EXI3}HC}

Dissociated cultureOjM T St 37 Y=XE 27| 9510 DREE trypsink{2|5}t0f
2 DRG neuron® 1,000 cells/cn’S| YEZ 5x Horse Serumt 10x Chick embryo extract
8 302t eMEMu X[ Stoll Z At B ufFE F, 27| 24A|ZHE; 48A|ZHE, T2AIZEESl M
£33t MAMZS % neurite outgrowth®E EHJI3}ECl. GRb1} GRbi-me M E, neuriteZ®E 2
£ MEZE2 H[20E H3lE FX|QUUCH Neurite length® ALMIE| BII5IY| 2510 48A|
2H¥, #o[F3t Zi2E DRG neuron®| AIRIE 1, HAE &8t M| HiX[Z 2RSS, 24
2t F, 48A|2HF2| S92 DRG neuron®| AIXIE 2|0 E0{YH neurite length® digitometer
2 ZHSIUCt Neurite?} regeneration%|= 2F 0| O[X|= e 27| fstois, A7
HE 48A|2HFE2] 2148t DRG neuron?] AIRIS 27| AM laser beam0f 2|3t growth cones
42 RIBCIE S AY== v

GRb1(1~30 uM)2 laser bean™A}E 3}X| Q2 neurite outgrowthO CfEF NGF(10 ng/ml)
o X2E BFUSHE HES LIEIYCE. GRb1-m(1-30 M) laser beanZAl2] R} & A
210| neurite outgrowthO CHEl NGFo| X228 Zztste= AEYS LIElWCE

>

2. Rat embryo?| &|MZMEZO| MEof Cift 23

1623 2| rat embryo2| cerebral cortex, septum, thalamus, midbrain, cerebellum@Z
SE Chast AZMER 10° cells/en’e| USE iYE I MEHESI0| Osle HAEs}
2L} GRb1(1-10 u»M)Z} GRbi-m(1-10 «M) BF |oFQl at=20] At agut df:=lg|
EAMAMZE 3%10° cells/cn’2 15217} 15% FCSEHS DMEMu X|OfjAf uiFs}HE O, GRb1(30
M2 MES HASIYOLL, GRbI-n(30 pM)2 ME=EE AXNSIFCE 2Lt oi:loE sy
glial cell&2| S4|240| Of3loi= 5 =x2| saponin ZFOA FIE QI F&o| AN
22& 0|&&E0| glial cellZA|Z&2| Rlojoff 2|8t 2X1X{Ql Zi0| ofdo| FHEIULL F
saponin(1-10uzM)2 742t H{YFEl Rat embrryonic septal neuron®2] choline
acetyltransferase &4} 3} midbrain neuron=2| dopamine uptakeS=0| |2|& &S 0|X|
Al QU hippoacapaml neuron®| ZAAE Q| neurite outgrowthlL} laser-beamZ=A[F2
regenerationO| & 2=l A3t AU/ULC.

3. LTPOl O|X|= 3

1) In vivod} LTPOl OX|E= AEY: REUNLS 7852 i3 &o] 8td 2|83t
8-9F 2| Wistar 2| 21 #F|& urethane (1g/kg) 2} a-chloralose (25 mg/kg, i.p.)2|
E8tYoz ot st Ci2 SN AXAX| (streotaxic frame)O| 1A 3IYUC HBMRE At
37| et a4 12 M2, AEUFOF T/Ho B2, JISHI2 S5 SR
glo| AZMEFO Eol MERIOAM FUXHHE 7ISSIRUCE e[ (X[HA[2E 0.08 ns) 2]
AEXIZE 30X 2HH=22 718 g, A3FZ=& 20 S (population spike)2f 50%
7t El=F =FSIUCE UAIXQ  tetanusy X222 AHAIZA| AIBE ASH2Y SYst



MZg Edlod, ¥2 =2 JisiFct Oj=ZO0[A{= Phosphate-buffered saline (PBS)&
vehicle2 AIZEIR 1, L= PBSO| 50{, £ 5 118 nicrosyringeE S8t0{ EIO{ES &
Az £oE¥UCt (5 x1/nin).

otZ9o| SitE tetanusXIZF AlZtF o] ME ZENe(e SUH=E HIEIRUC YT
O SAE9 RUS 98I0, tetanusAtZFE 10E0[A 6020 HA Ao{zl AEHHFMO
area under the curve (AUC)E HAtSIFLCE tetanusAt=2F 30-60FF baselineTZ=HLC} 20%
oAl &2 ZENQIIF 7SEME LTPI| YAst 2oz ZHFESIULCE

GRbl (5 mmol, i.c.v.)2 A[EAZ0| 28t HtS0l= YES OIA[X] UY=L}, 100Hz,
100 pulse® tetanusXi=0f 2|5l0f SE= LTPE Kooz AXSIRUCt (Fig. 2.). I &
o|x OIANHIZR GRbl 122 (5 mmol, i.c.v.)OME HEE[QUCH GRbi-m (5 nmol,
i.c.ov.) GAl AEAIZ0] 28t B0l HEE O|A[X| UY=L, 100Hz, 100 pulseOf 2fsH
R=E LTPO| Cfale], CH=FZ2t F2[XQl R0|E =HO[X] 4UCH
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Fig. 2. Effects on LTP induced by strong tetanic stimulation (100 Hz, 100 pulses).
GRbl (5 mmol, i.c.v.)-treated group (right panel) shows significant inhibition
compared with the control group (left panel). = p<0.05, ** p<0.01,

ro

e XM A= oHAIEE B6l0 LTPE S=8i=d] M0 E 60 Hz, 30 pulses®| tetanusA}
20| Eeeg oUCt MtA 60 Hz, 20 pulse?| A=ZE LTPE REsl=H UM
subthreshold X122 ¥ 71, OXUYEBE FOF 0] =719 A2 718l O LTP 8=
E ZUSH=XE B U2 0] AF=2E AFSSIUCE GRbl (5 nmol, i.c.v.)2 60
Hz, 20 pulse®| tetanusX}=0f 2|5}0{ =%l short-lasting potentiationOf HHEIE FXK|
oFtct 3L} GRbl-m (5 mmol, i.c.v.)2 60Hz, 20 pulself 23] RE=Fl short-lasting
potentiation® foFez SASIFUCE (Fig. 3.). 0|&3dE= 11222 GRbl~-m (50 nmol,
i.c.v.)of o5loi= ZaElof 52 82 UEtW =g aMC

BtH Qlpfol CHE FRE FYESE YN UE GRgl (5 mmol, i.c.v.)8 FRAE
100Hz, 100 pulse2| tetanusXI=0f 2/5t0{ R=F LTPO| Ci5I0{=, 60Hz, 20 pulseOi 2|3}
S =%l short-lasting potentiation Of Oisl{E =22} {ol8t RXIO|E =HO|X| UYL}
Malonate (5 nmmol, i.c.v.)& 60Hz, 20 pulsel 2|5 R =%l short-lasting potentiation
of ciste] Rl HatE 29| K| QUULCH.



2) In vitroX=7i5}0f Mg*'-free ACSFE2YUSIOIA |E=H HOIATOY evoked
potentialOl CH¥ HY%F: 2F 400-500 u«me| SHDIEHE 4510, USHRAZN 2isic
REE  XAB{0fA{S] evoked potential® JIBBIFCH  Mg“-free ACSF(Artificial
cerebrospinal fluid)2% 3} &A15l5l evoked potentialll] B|X|:= F saponin®| SUE =
Tt GRbl (0.3 mM)2 presynatic component 3 postsynatic component® Zf&E&| N[5t
R2Lt, GRbi-m (0.3 mM) 2 OfR AT FEof LIEHAX] YULCH
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Fig. 3. Effects on short-lasting potentiation induced by weak tetanic stimulation
(60 Hz, 20 pulses). GRb1 (5 nmol, i.c.v. )~treated group (right panel) shows
significant increase compared with the control group {left panel). = p<0.05.

3) Hippocampal neuron? ME LU Ca®=50f OjRl: P& : XY oscillation® =0
= sjopalZe] MEW cdssol #E, NMDA Xf3o| ot siolalAY MEU casze
AlS 2, non NMDA receptor® XA} 3t quisqualic acidOff 2%t non NMDA receptor X320
oj3tol R MZU Ca®s=0| OlXl= £ saponin® FEE, Fura-20f 23 HYI 544t
BMXR(B 0|R510{ HHSIFCE. GRbL (10 M) GRbl-m (10 M MHEU Ca¥sE9
basal level S AP A oscillationOf CH&}Od FES OIX|X] QUYL F saponin® CiFEE
o} Mzo) distol IS DX[X] UYL}, 5-10x%2) O|0olA] NMDA S quisqualic acidA}=
of olaled R MEU ca*szol ANERE LIEFYHCEH

GRbiil GRb1-mO| A BlzZ 2l AIYAI=ZdE 2 Y82 0RX] U2 A2z =Hol, & MY
= slojajes AMArE Ol AEI2] postsynatic SEE= presynatic membraneOff C{5i0f UEE Y
OjL} neurotransmittorR2iofs & vig|B FX| o= ez oirt 8L} GRb12} GRbi-m
2 tetanusX}=2 F WMt AYE MMz =FY JisMo| ULt

OIAAIZ LIS ACTHE Z7IAI7]31, steroid receptorOf ZESIHY, sjoidEoz $H
acetylcholineR2|® ZJ7IAI7{T¥, serotonin metabolism® Z2AAIZICHD 23S0 Ut
. GRb1Z} GRb1-m2] JU} of AMS0! FYNSR LIPY REU ZHAH FYS FOf
LIEIH At 5 U Ziojct SniUEsE A2 GRb1o) 3¢ Hi4off $3E second glucose
moietyQ| malonyl?| &2 in vivoo] RUO{A GRb12| LE|HAME JMAZICH: FHolch
Malonate (5 nmmol, i.c.v.): 60Hz, 20 pulseOf 2|3 $ =%l short-lasting potentiation
of tHslo RAXQU HE Y27 UUS2E, GRb1-m0] =LHONAL CHAIZIO| GRb12}
malonic acis® EICISIH 2t 11 malonateOf 213l0{ 1 short-lasting potentiationOf LIE}



i+ 2i0] ol AJAFBICE In vivodlO|Al= in vitro®] At CIE Y2 =7i-oj8 &9,
CHE AP 282 EXe Z2-0| Y=z o(&2 AZ7|™o &slHE O XAt HETL
desict M2Ect ZEXNSZ GRbI-mOf MY ZEE FEXXS2 WX ez, 1
LTPO]| 2t28t AXN =S 2 GRb10| H|5}{ O <t A2 HAISICE

HjAtoll= E4fo| GRb2, GRc, GRAO} AHS23}= malonyl-GRbl, malonyl-GRc, malonyl-GRAT
SHREN Uesz, B H7E 0l SEE0 U0A, malonyl?| F&lof ot ofz|xtE9|
TAO{RE H|ash=0d UA MU Ao oojrt RUcta =t
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