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Ameliorating effect of Valerianae Radix on
cycloheximide-induced memory dysfunction
1n rats

Tzu-Ching Ting
Institute of Chinese Pharmaceutical Sciences
China Medical University
Abstract

The present study was designed to investigate the ameliorating effect
of 70% ethanol crude extract and its subfractions of Valerianae Radix on
cycloheximide-induced memory dysfunction in passive avoidance task
and Morris water maze in rats. Furthermore, the mechanism of action of
these ameliorating effects of n-butanol subfraction (VRb) against
cycloheximide-induced memory dysfunction was investigated by
combinating with some CNS drugs in rats.

First, crude extract of Valerianae Radix ameliorated
cycloheximide-induced memory dysfunction in passive avoidance task
and water maze. Among all subfractions, the VRb had the higher potency.

Second, nicotinic antagonist mecamylamine and D, antagonist
sulpiride antagonized the ameliorating effect of VRb on CXM-induced
spatial performance impairment and reference memory deficit in rats. D,
antagonist SCH-23390 ~ 5-HT releaser p-chloroamphetamine and 5-HT 5
agonist DPAT only antagonized the ameliorating effect of VRb against
CXM-induced spatial performance impairment in rats. GABA  antagonist

bicuculine only antagonized the ameliorating effects of VRb against
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CXM-induced reference memory deficit in rats. Finally, the
acetylcholinesterase activities in cortex, hippocampus and striatum of rats
treated with VRb were measured. The acetylcholinesterase activity in
striatum of VRD treated rats was significantly decreased as compared
with that of vehicle treated rats.

According to these results, it is suggested that Valerianae Radix
possessed the ameliorating activity against CXM-induced memory
impairment. The ameliorating effect of VRb was better than other
subfractions. Its mechanism of action might be related to increasing the
central cholinergic activity via the nicotinic receptors, the central
dopamine activity via the D; and D, receptors, and the central
GABAergic activity via the GABA receptors, and decreasing the central

seotonergic activity via the 5-HT s receptors.
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WP N pefn (E,Z-valerenyl valerate ) ~ BE,Z-%8 % i % fy © ik
fin (E,Z-valerenyl hexanoate ) ~ #5 2L %7 % % it (hydroxy valerenic
acid ) ~ ¢ F& R 3 % X f: fa (kessyl acetate ) ~ R 3 3 X 4 fi
( kessoglycol ) ~ I- & # % ( l-caryophyllene ) ~ *& P % ¥ fib fi%
( cryptofauronol ) ~ 7& 4 & *f ( eremophilene ) ~ | 4 #
( alloaromadendrene ) ~ & /& v % ( cadinene ) ~ % ¥ % % fi%

(valerianol ) ~ B-#4 2 % i ( B-bisabolene ) ~ ¥ & % ( curcumene ) ~

v fE (ledol) ~ % 3 % (selinene) # » % % fgfr (ionone) ~ A

12



# A % (patchouli alcohol ) ~ % *ztod % & it (pacifigorgiol ) ~ P
%3 Ar (faurinone ) °

(=) BARE® & 507

HY = Ay (valepotriate ) ~ = & %3 ¥ @fy (didrovaltrate) ~ & A
feik - & %% % (isovaleroxy-hydroxy-dihydrovaltrate ) ~ £ %% =
fin (isovaltrate) ~ % % % = fig I 4= II (homovaltrate [and IT) ~ 2 fi%

HE = Ay (acetvaltrate ) ~ B ¢ %% = fiy (homoacetvaltrate ) ~ =
i 2 % ¥ = fg ( dihyrovaltrate ) ~ & = & B 5 ¥ = fi
(homodihyrovaltrate ) ~ # i 3% = fig (valechlorine )~ 7-% 2 ¢ fi%
PRE I S

( 7-epideacetyflisovaltrate ) ~ % ¥

H

gj\l

( valerosidatum ) °

(2) 458

HF ¥ 4 (valerine ) ~ ¥ ¥ 194k ( valerianine ) - & J& +* 4k
(actinidine ) ~ "24& (choline) ~ & ¥ ®4& (chatinine ) ~ *v% 3k -0-

" & pk (pyrryl-a-methylketone ) ~ £ % % % "%dg (isovaleramide)

% 3% (valeriamine ) °

(=) F e

W3 iR pe (valerenic acid ) ~ ¥ X ff# 4 (valerenolic acid )

13



L A E i (acetoxy valerenic acid) ~ ¥ & & (hesperitinic
acid ) » b T,&j’ﬁ-‘fi (behenic acid ) ~ % & f& (chlorogenic acid ) fevser

fe (caffeic acid) °
(I ) = peag®

#L g 2 (quercetin ) ~ & B ¥ % (luteolin ) ~ 4 £ ~ 2%
(diosmetin ) ~ {]#.2% (acacetin) ~ 5 ¥ % (apigenin) ~ ¥ & 4

A

(hesperidin )~6-7 £ ¥ ¥ % ( 6-methylapigenin )"~ F - (linarin )

Q05

(7“ ) gi:_g}ﬁ,;(zl-zz)

FERYORABBKTENS 1L73% A& 75 yi=A TR
( gamma-aminobutyric acid * GABA ) ~ &= (tyrosine ) ~ #F "&fik
(arginine ) ~ #<fig?% (glutamine ) ¢ %%fc (tryptophan ) ~ i "=fd
(serine) ~ & "=fz (leucine) ~ X #¥eft (homocysteine ) ~ fixiefik
(threonine ) ~ ¥ %%f4 (valine )~ *f "<f& (proline ) ~ 4 "=fi& (glycine )

A4
= o

(.: ) 2%’1——;1_ ;._,.%(21)

T BT ERS RN A E BB
{E%\ﬂ_\ﬁfé\ﬁf&\ﬁ\ﬁg:o

14



=
!
/Q
Pt
I
a\\
7]
q
=
A=

(=) $7° A gk senie s

RS R N A L e i TR LA R P
EiVe | RS HE 30% PR 112 gk § raut £ F
hexobarbital 314z pem iv% @ 2 gV Hp FFHED o dpk eh

» I E P44 ¢ %) Kt & thiopental 31 4= chpEm, (7% OV o
HFEEFPPH 1.0~3.0 gkg 7 ‘”ﬁi"‘ B~ PR 0 ® OBE 4 PR
non-REM P& ) ¢ delta /&% » 2 L pir 5573

Tk b Wil 5 0 A HR% o FE 600 mg iFp E B8 121
EARHEEIRT 4% HERTRERER  SEHTHL 62
AA LT > BIRES 243 A R EF TP &ﬁz'z%ﬁ@@o d oo F

mag g 2. A5 - B2 g4 m@é@é&*m%ﬁ EEAD )
BNTEEI T LR e REF - Ge s RAERET
LPEFRPE 2 GRS eig B P R POV o s g
w J‘l”ﬁ *r.w:.;i » pEpF PR 2 p-i_»_mg—;%‘r 0
ATEAE® 3 G o0 40 B The German Commission E /& 35 * 7 pb
M % 5 (restlenness and sleep disorders ) GO 42002 & > Wi B %
R dl%’iﬂ’ﬁﬂf%‘ﬁi"‘m) ; 2004 & £ REL ¥ ﬂTJF »];:f.(n) 0
FEX3RERT®Y o NE R AMDER BHAERY A5
%5 %3 (50 mg/kg.tid. ) 2 diazepam (2.5 mg/kg,tid. ) 4 i¥ 5
7 ¥ {4 * Hamilton Anxiety Scale (HAM-A) =iz 2% » % 17 5

15



2 diazepam 4p e X BB S50V 54 Bz £ kLo B
CHEA RS RIEY 0 TR - ko £ M PR R P
ARERA 8 RS g A 2 e BB sy

LR LRV SRR Ty SR

(=) $on g ki

WG Benien OV Eg e % a R frdp R 7
%ﬁﬁibﬁﬁ%%?%%umﬁii’%%%%§Wi%mo
I FEFRE EHEL (Valeriana officinalis L. var. latifolia M. )
T fred o W Ak BV SRR B AN R AR P
EHFFRERBRIASL F D VRS TR 2 PR IR AR
2 500 g R R FR Y HE P LA ) B R
LDsy & 2950 mg/kg o ™ 2 LDsg e 1/10~1/20 » PP Rg¥td ] R d #

ML Fpted — & CATIR AR S 4 NP IR B
dSR LB REBRHE LG NG DA B BT o LDy
1/40 i ¥4 P43 ) Rew 3450 o & 02~04mg ¥ > d 3B
Gazg g ek B Az %";ﬁlrgmﬂ{ ﬂﬁ,’v 7O R o Fue 2R
% Vi LR AR w AT S W B A Sl andT Ry B
CDo Fuu S 4% 2w WD M e P T T H 15 M54
fo oo g ytimr A T LB AR 0 30 pug/L fr 60 pg/L endEE H
f tHR A e AT TR BT HTE R b
RTM—2 B R IP o LA PHBET R EE FE

(ISR S SRS T T S & EERT AT R



3=

o MR EF L HGHST TG ORARHLEF Y T
i B Fus 27 FEanE B g2 - Yo

(Z) {T Fryeaies

WERF oo £5 50 o plogoniliex ¥ i g T f
vuze § 9 B > valerenic acid ~ valtrate 2 valeranone £ ® %z % *
G4 gH w4k (500 ~ 1000 ~ 1500 mg/kg, p.o. tid) ;5%
pentylenetetrazol (37.5 mg/kg, i.p.) #H & R~ & 28 X F
PRGEE o Ship e R T=uiip ps > 2 TREFHEe-
%3 % »renitda pentylenetetrazol 3 % B 0 B 8 ¥ i Ldr
GABA #:&8 (GAT-1) mRNA ih# g 2% o FEwi s 4
~6 F S BEAF Y K TR timie B (T R R 2 BN R e
lﬁﬂ@%kﬁai%ﬁ%@o%%%ﬁﬁi%ﬂi%ﬁﬁ%ﬂ

(angiotension I ) 514z T 3 vin ¥ 2 ﬂﬁ'fr’g\' Echiva B,
(w) fastgg ien

Didrovaltrate ~ valtrate # £ * Jtt~ baldrinal 7758 ‘m%s 3 $#9%g
eim P & 4 valtrate 73 [+ F_ didrovaltrate 7 2 & > &_ baldrinal

18 & o gt ¢k didrovaltrate ¥+ Kerb’s IT *f-K % sm#2 § P B Fg> g

a] w49
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(7 ) # 8B ier

3 ¥ ¥ amyloid beta peptide 25-35 (25 uM ) 24-48 | FF %
A B mie 3R T o B e EardlE 5 Cal T~ g
2 A G xS € Pl ascorbate/iron *TiE chlm e A R
WE s gk 4 A mE T O IR T 50 Bl Kt
Pl BREY RSN RE B A BRI
TRAE P A i & %]+ (nerve growth factor » 2 ng/mL ) 3% % PC

12 cell # ghhs & 4 fgagier @

18



FE ¥ ek
(=) ¥R @R
REILST BEY a EEFNSHEKS 7L DR i ;I}u{%‘f i

ik s AT b A Bk SR B R L RiFg o

'L%LJP F’ ft:' ’ ]Z: U‘Fé}l?q I%EEF'& = /\
83

gh‘i

‘2Pz fi (short-term memory ) ~
&% (intermittent-term memory ) ~ & #f 2z & (long-term memory )

c R E- HHEUMANELEZEY R SRS e IR R
# (sensory memory ) : ¥ 2 4 S p 2R A LR
(primary memory) @ ¥ 22 4 (S a8 2 tefh 0 AR Bt
B P = s i (secondary memory ) E 23 4 (S8 P2 el

PREe BT AAFHCE 2 A 5 = %Ry (tertiary memory ) X £ 4

ORI L R RGe R HERT A EV R
¥ (acquisition) ~ 328 ¥ # (consolidation) ~ % & £ 3 (retrieval )
2 J &Y EE (reacquisition) o *F gz s L5 E Y EDE R T
o ErP MR FEFEE B2 L EY EFN2RE R
ﬂﬁ%ﬁ@ﬁiﬁﬁﬁﬁﬁﬂaﬁu°wuiwiﬁﬁc%ﬁ%mu

A "T)I)'ﬂ-\.ill. e 4TI o

ﬁ
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(=) =R ¥ HE cycloheximide

1963 # Flexner L % - BEFEHT 1% 4 k7 2L HeimiF
Mo rEHRDN X FEATRY FEA amPehI TR

At kB T EAgd AR KEM .

RERER 9 FEIZRTEZ > ATurdl e &
fIﬁLE‘E B ERERE T RS S T & 4 cycloheximide
i d % mRNA #4% > 4] 80% e 3-v %‘r@ F R R BE FHD

% Nabeshima T #* 7 4p i cycloheximide 3£ # = R ¥ FlR s
AHEBES T M A& EH 4P % serotonergic system
activity 12 ¥ 4% %% X acetylcholinergic system activity® » i B
(50-51)

o

adrenergic system activity - GABAergic system activity
Cycloheximide € j* * muscarinic receptor 1% RGP, » d sl
< R Aasd 8 Y arffs o 4L acetylcholinesterase inhibitor #7 &t &
OV v F & & r4]# cycloheximide 3% % =B F AT * ki

Ry Lo - . o g i eap n e\ (54
E SRR IS E § Y S S A Taa

*F %% cycloheximide 3 #% % e ¥ Fllastz Ef o ¥ ;%’ H

@AM e R T B G- B EIE o



2o ekl

(._

) Neocortex

LRSS ATERE

)
—=

"o neocortex m A o5 B F UTH{ 4r 0 A
Kp e~ By neocortex X ik < P A B A& G A
prefrontal ~ medial ~ parietal 2 visual 3 = % o

7 95.9% - —

nY

FEFER

v

;4B

Neocortex > hippocampus =7+ = » & i entorhinal cortex if
# hippocampal CAl %> # KR E F2 RL R 3
7,,% , P" I% 1L E’%’

G et B

L AR N L L) P

Ve %4 &5 basal nucleus of Meynert A & #% cholinergic 4f
AR PR 4 AT

it ¥
T Y R

TR A R 72 neocortex

z \-\

& ¥R

P d  cholinergic 4§ 1§ i@

2 *7 B %09 Kesner RP 4%} neocortex
=2 F % Frdn o) visual cortex & %27 working memory ’ parietal
cortex W £7

o
reference memory > @ medial prefrontal cortex R] %22
orking memory % reference memory
attentional control §= working memory

receptor - m 6-OHDA &

Prefrontal dopamine ¥

R T RETER
v 5,7-dihydroxytryptamine (5,7-DHT ) ##2
neocortex 7
catecholamine -~ serotonin 2

A RPAREZZY eRIFT 0 T & neocortex

S8 Y i B

7

-~
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( = ) Hippocampus

Milner B f&4ts5 4 HM. & #1#2 % @ - {# &= hippocampus 4f >
DreRaes LEYRIFEZERE LA/ AT R
B r o F1 5 E ek neocortex® o #712 hippocampus %
/A > F E & R o Hippocampus -k ik § #%® 0 %4
scopolamine ~ 6-OHDA ~ 8-OH-DPAT -~ baclofen - NMDA antagonist
B¢ 4§ g4 B ¥ ¥ 4r hippocampus ¢ & f4 i@ iES FE L
2 2 fg b %Y Neocortex % /8 entorhinal cortex i # hippocampal
CAl % » P ERERIERAZ TRER2ZL A F L 5
BJL o ~ B RkF g el 3 Bk ivse T’éﬁ‘uﬁ ZE R
B8 Y e RiEAR 0 4F 9] §_spatial memory » F %5 basal forebrain =
medial septum & fiz T hippocampus 2 #¥ (5§ f& 2 hippocampus % fiz
X nucleus accumbens 2_3F &4 S EL T o Bfd Ak HP o RiEART
¥ it 2 # hippocampus 2. CAl %2 CA3 % #77; = 2_ long-term
potentiation > % *F F {1 T ¥ 55 i hippocampus % 2. NMDA #: %

@A @a%ﬁ“\:& Bafirds > g A Few HE AN E L B

1060,
( = ) Striatum
Striatum fAkH o FE ¥ 2 % ¢ > LS atropine ~ scopolamine
2 AF64A 12¢ 3 2 5 ¥ s fali #0501 cholinergic activity &

striatum ¥ ¥ EFr @FEHE Y 3 RE R P o ok@FE E&KRY

22



striatum %+ sulpiride ¢ ¢ 7 FF & § £ W< :}ﬁf(&) s Wickens J z_#
% € 4p 1 striatum ¥ dopaminergic system 2_ i {4 #3256 o 2§ §
wfitd o2 D2 Dy X EA s L ks @
Overexpression D, recptor & {4 :73-] & & working memory % 3 § @

L2 2

RATF R LA 2 R B T o A% dopamine & 3LiE it prefrontal

cortex } 1 D; recptor @ i Y o Amygdala % § 4 45 % fe ventral
striatum A S5 R s F%-EH R e (limbic-motor
interface) > § # K p amygdala % AT LEEF S PP 2 FH T LR

Y5 Fet - striatum B A SAE G 0 T %1 amygdala % 3
F2F Y a4 H AR

BN LT S Y

FY ARSI FREN AL FREHR B L 75 @

A2 RAF VY EFOERA TR AN By ok B B AR o

B2 R LB RGeS RG4S Y W
(acquisition ) ~ =i ¥ F (consolidation) ~ % g £ F(retrieval) = B
P g o Squire LR ~ Kandel ER B it 7 % el 4 'w @i 2 4p
Bt e el > @A LRI RRLZPE oM EAE A HITT
FREF R AN > RRA A G IR, T HE glutamate -

GABA ~ acetylcholine ~ epinephrine ~ norepinephrine ~ dopamine * serotonin

8 EE
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A BEP R E Y e MR T

(= ) Acetylcholine £2 8 ¥ zz M %

1971 # Deutsh JA 7 5 45 41 > # i ~

F_L
Shs
—
10
=
E (s
I
4%
=2
[
bor

a

g 15 fn Pz 54 acetylcholine AT 1238 4v > @ A5 25 R B " ML
fE > 2% 'h’éﬁ* 24 4 iz o Drachman DA % Leavitt J 3 TR # d5 4 &
JR* T "% 4k muscarine 4% % % 2 FE4H| scopolamine 1 0 € A 4
AR pr e ARl ERR® A AR 2
scopolamine {¢ > ¥ i g ¥ cholinergic system activity © "% > i§ = §
VP E @2 B A% ¢ fREHk muscarine 3% B2 H PR
atropine ~ ¢ f*Edk M, £ %X B 2 fEFUH| pirenzepine ~ ¢ fig"Edk L+
7 X B2 FEPUR mecamylamine % ¢ figttdg A 53 3 AF64A 35

g REYEFLIHE T2 B

Alzheimer’s discase 5 & ¥ F ¥ ;e B £ 4 > & neocortex
{r hippocampus ® 3% 3. cholinergic dysfunction 4 7k IR % o 5
" ye R 2 acetylcholinesterase inhibitor % 2 0 4c donepezil ~
galantamine and rivastigmine® o # amyloid-beta peptide % %
Alzheimer’s disease -] B & 4= fi-3% ¢ > * antisense therapy T # f
acetylcholinesterase s mRNA & :z &L step-through test 2 water maze

L i %Kgﬂﬁémh‘”bpﬁ’iﬂﬂﬁgﬂ Gl SR

acetylcholine /x 2. & & 2. %87 4 ¢ o
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( = ) Norepinephrine £ & ¥ =& b %

A ok = —)%

o ? catecholamine release ¢ #2585 ¥ iefh > £ H &/ 3473

\

A2 ¥z - @ hippocampus £ catecholamine )k & & #5585

2
g
Al

s § adrenergic neurotransmitter system /5 it catecholamine
system F¥ ¥ 3 98 7% $# 7% o Dorsal noradrenergic bundle *7 % 2

norepinephrine &7 FF 2 s @A M2 LE 4 7 £ & =

Alzheimer’s disease e 4 & % " ot F (locus ceruleus) #1

# 2= norepinephrine 2. & = f¥ % dopamine B-hydroxylase 7 F* &g i
5 s B norepinephrine & & % 2 X #Hr MHPG k& # 47 o

6-OHDA 3 nigro-striatal bundle » ¥ 1% =° 1 $53% 3#F & B2 $ (7R
@™ £ striatum T 2o A2 I 0 7 PR %5 amygdala F 354
28y i 4 4w 279 # amygdala B 65 P-4 BRIH
propranolol ¢ i = & ¥ crfi "y F)pt A7 a H 8 A € 45 amygdala

% & propranolol #+re #77% o #5112 norepinephrine &% ¥ =R s 1

3 - whk g oo
(= ) Serotonin ¥ £ % a1 b 13
RA LR AR Y SFE R 2 R EY LY

serotonin £ A fl R e BA S~ B A SN protein

kinase /& f* » 11 RiE G0 FE A AT U  eREF S E LY
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e kAR E RIF Y FAHSATY R R
serotonin 5 ¥ efRi f o2 BE > L F YV oRE R - 3N

& B Serotonin ¢+ 1 1 i& A p-chloroamphetamine ¢ i serotonin
AR ASen AR R Y EEFRE @Do w305 441 % cycloheximide
FEeRE Fa 0 L& £.5d 7 % serotonergic system 2 & 1412

B 4% M ¢ 4% cholinergic system 2_ /& 1+ o

Matsuno K # % 45 i p-chloroamphetamine i% * *% 5-HT),

receptor @ % F F ¥ e flmig o T H FF 2 it ¥ 48 5-HT,

receptor antagonist ( ritanserin ~ miaserin ) #1547 24

> 5-HT) A receptor
*ocH 8-OH-DPAT ¢ 2 k#g 2B gy e mm® .

Riekkinen JP # 8-OH-DPAT £ DOI F# & HR#aEFA T ? 0 F IR
5-HT o % 5-HT, receptor %28 % jE{F e i ¥ F2 i °
5-HT; receptor ¥ it 5 R ff {& receptor 2. i® * 12 fF & v 41

@4,

cholinergic activity #73 " - 4 11 serotonergic neurotoxin 5,7-DHT

£ % neocortex 7+ ¥ i B ¥ 2 jdr 5 Yo

26



Y= % FERPEE S

Foow R
- WR 2 RUAA
(=) X2 PpHIE

wY L Ei%@fi ( Valeriaceae ) {4~ % ¥ Valerianae Radix 2.
FEE o R 10kg  pEp o P B PR FER o A* T0% ¢ AR
B~ s )E‘{ﬁ’-*’—ﬁz? e B (H A VRS £1558.65g: # B~ 5 15.59
%) AR B R kAT A T R fig &7 BRE(TE B SR
fi;&%‘{ﬁﬁi‘)#zé Wiy P REERY (f VRe: £182.7 g 5534
1.83% ) > ¢ e fak E B (fifE VRe: €£189.53g; ¥ 5% 5 1.9
% ) T EwBESEY (M VRb: £371.85g; 55 53.72% ) -
Kk EBp (AL VRw: £75443 g ¥ 5% 27.54%) -

Valerianae Radix
#wE 10 kg

70%¢ 7
4o 30 B % (VR 15.59% )
z
‘ L e iy

# 7% (VRc, 1.83%) ‘

v st figk (VRe, 1.9%) ‘

@A (VRb,3.72%)

k& (VRw, 7.54% )

Fig. 1. %% 4o 3% 542
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(=) FHHP2ZHWR
FEX P2 Lok EB b UROEHE KIBE B R
o FERPFFHFED 01203 1.0gkg (po.) > &4~k ¥4
& EfFRL 0.1-03-1.0gkeg (po.)

(=) F oA
Cycloheximide (CXM ) ~ scopolamine hydrobromide
( SCOP ) -~ mecamylamine hydrochoride ( MECA ) -~
(+)-pindolol (PIN) ~ baclofen (BAC) - bicuculline (BIC) -
b 33pt g Sigma-Aldrich Co. o
1 - ( 2,5-dimethoxy-4-iodophenyl ) - 2 - aminopropane
(DOI) - p-chloroamphetamine hydrochloride (PCA )
ritanserin ( RIN ) - R(+)-8-hydroxy-dipropylaminotetralin
hydrobromide (DPAT ) -~ sulpiride (SUL ) ~R(+)-SCH-23390
hydochoride ( SCH-23390) #5pp RBI Co. °

(=) F kM2 W
CXM ~ SCOP ~ BAC -~ BIC ~ PIN ~ MECA ~ DOI -~
PCA ~ SCH-23390 #2212 0.9 % normal saline /% %
RIN ~ SUL 1 distilled water /% f# » T 7 4v % & lactic
acid B4 7% » B 13 12 sodium bicarbonate 3% pH &% 4 = + o
DPAT 17 0.9 % normal saline /% f% > T 7 A 0.5%

ascorbic acid 4 J# i- F (b o

28



(=) FEREBE AL B E S

52t i 4 £ )
Cycloheximide CXM Protein synthesis inhibitor
Scopolamine hydrobromide SCOP Muscarinic antagonist
Mecamylamine hydochoride MECA  |Nicotinic antagonist
R(+)-SCH-23390 hydochoride | SCH-23390 |Dopaime ; antagonist
Sulpiride SUL Dopaime , antagonist
p-chloroamphetamine

PCA 5-HT releaser
hydrochloride
R(+)-8-hydroxy-DPAT

DPAT 5-HT; 4 agonist
hydrobromide
(¥)Pindolol PIN 5-HT; antagonist
1-(2,5-dimethoxy-4-iodopheny

DOI 5-HT,/5-HT;c agonist

1)-2-aminopropane
Ritanserin RIN 5-HT, antagonist
Bicuculine BIC GABA 4 antagonist
Baclofen BAC GABAg agonist
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,>‘_ ‘mﬂ
'
=

! B
7 L Sl R I SR B SR S
Sprague-Dawley (SD) ,kzzft+x B > € 250~300 g 4% &5

é@
3

SR BRBE A 23 £ 1°C BREHEI2 ) EFR 12 ) pF
% (08 :00 %% ~20: 00 %) &4 8-k3 3 1] o
BHPT > RO 2 BAEE Fohish 2 T 873 1Y »53“\

W
i
I

G EL R ML PR F AR fps 0%

?%‘3339 X H

i E Y F RRl T K. E | (Coulbourn Instruments
USA)> st 5% A 2a A 0 %4 (Shuttle Box) &% - 5@ &
M AH 4k~ 2 % (26%26x30 cm ) shfg =+ 2 HPr | B o 7 &
Ki/i o pe x 25289 - 313 §- T
BAple < 2 FRA P HZF P URAIPRF 0 ARG FIR
2emF FREAHEHE (ZE LSmm) > T3 T E -

(=) kg rA e

d - 2 /% 160cm~ % 50cm >~ B2E 15 mmz2. 7 44k -k # %
- BET S (28 1lem~% 22cm > § Ac# Lid-kEF > 3% -ka
T lomfw) TR A ZoRE T EFAE 23£1°C ok d R NHIA
2e B4R (I ~O-~M-~IV))A~B~C= 3% (p Flo k%

BAA B CH) > WoTRI#TT o Kk g FokoTié* 2 edrRE !

%)

Columbus Instruments VIDEOMEX-V video tracking » Video Camera »

Video monitor ( Columbus Instruments International Co. ) °
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FEorie % 2308 5 Columbus Instruments Water Maze

Program -
H@(xsg I @\m
C
B
1N
O
]]I@\m Nﬁm

(Z) PR LR~ 3T &
i# * Microplate Spectrophotometer ( Powerwave X 340 -

Bio-TEK Instruments INC. ) °
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- ~ B Y sREP P TS R
(- ) #dwEEE Y F R (Passive avoidance response )
1. ﬁf@ﬁﬂ :%«35@915, E s AL B P E S e PR Ex

2. IME L R-EFEEZ AR E 2P E > BEFERERP

—\

SOMBPRP FRENRFELLT R (ImA2sec)
RN SH AR EBNA B Rk E

3. Rl EH IR IIRIE24 ) PE LR RE PR BT
R o ek~ B AP 3 25 § P /& (step-through latency » STL)
BOUPRLFGREE 544 (300F) ) B RIAES K2 F Y sl

(z ) k7 @ % (Morris Water Maze ) ®
. Z B EiTdy ( Bkm e R bl T 5 FHE g
2 YN B R ACEHZRELSBE >N BRI E IR 44 A
T4 F AR 2N THIRT Lo ES HiRL 30 fi4
s R A A RE 30 fidE o BB - 2R RE S B2 A
30

L

i
B AP I ERT 2 BIEA BAREAT 50 (R 30 f4R1E 0 4t
M L 30 s FARFET - T2 B SR R SRR
L % B4k ¥4 (spatial performance) 9 o

2. Sl EERT S kG T B4 s oM BB

$ - %00 BRI R 60 FUAE 0 sohk S BTG N A2 PR E AT R

T ST R M IFEA G 5 e R (reference memory )®? o
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~ 3 B4 ¥ cycloheximide 3% % < R R E ¥
MLt i beie 9 F Y 325 R

CORE 70% fEdude B (VR,0.1~03 1.0 g/kg) 60 4 45
AR EEY R RV VR 2L S CXM (1.5

mg/kg, s.c.) > FF BT ARm® -

24 ISR TR R Y FORRI R est R AR

ik
*
3t

TR (STL). 7 v ¥ 2% vehicle -

I e B g 2k 2 3P4 4 cycloheximide
Fg;? = Pc'f‘éﬁ‘ '}-‘]}‘_ﬁlf" 4k &7 ?’ \zikg:ﬁ 2 ggrg

Jvy

F-o XIS A2BETYEF S EC JREY 70%2 fRie
B4 (VR,0.1~03~1.0g/kg) * & A & ¥ 34 (VRc~ VRb~VRe, 0.1 ~
0.3-1.0 ghkg) o 60 A4kts » iAiEiTe B %' v SRk %k
oIS 2 LA CXM( 1.5 mg/kg, s.c. ) F 5 e R E Hrat .
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AR TR P EEREALEF DRE S B 5
SCOP ( Muscarinic receptor antagonist, 0.3 mg/kg, i.p.)
MECA (Nicotinic receptor antagonist, 1.0 mg/kg, i.p.)
SCH-23390 ( Dopaime ; antagonist, 0.025 mg/kg, i.p. )
SUL (Dopaime , antagonist, 10 mg/kg, i.p.)
PCA (5-HT releaser, 1.0 mg/kg, i.p.)
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PIN ( 5-HT, antagonist, 10 mg/kg, i.p.)
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BIC ( GABA, antagonist, 0.025 mg/kg, i.p.)
BAC ( GABAGg receptor agonist, 0.01 mg/kg, i.p. )
e ST R BT L ke TEA 0 R RE
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+ ~ Acetylcholinesterace (AChE ) & +£ip] %_

< fg & 3R> R 2. acetylcholinesterace (AChE) 12 Modified
Ellmen method ;g % ®” » acetylthiocholine (ACtCh) % < 5 » i
* DTNB i & &4 > # AChE standard /2 0.1 M sodium phosphate
buffer (pH=7.4) ##% 3 | 5 B}k & > P~ 0.5 pL sample fr standard ~
L] % » microplate ® » * — ] f£¢ 4~ 45 UL DTNB ¥ /8 £ 353
R0 CHEFE 1024 F e - ¢ £{4 » SuLACtCh 2
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B g E PR R 412 nm il sk K Eeng i o
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Fig. 3. Effect of 70% ethanol extract of Valerianae Radix (VR, 0.1 ~ 0.3
and 1.0 g/kg, p.o.) against CXM (1.5 mg/kg, s.c.)-induced impairment
of passive avoidance performance in rats. *** p < 0.001 compared
with VEH group. # p < 0.05 » ### p < 0.001 compared with CXM
group. N=8.
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SRR E LR EP CycloheX1m1de %
5B Pc.rﬁﬁ l};]}f 7% é—’L ) pé%m

(- ) 3% 424 # % cycloheximide 3% % ~ Hi= R ¥ Al

Rkt § R R

Fo XL B Rk EHE > 2 TEA CXM (1.5
mg/kg,s.c.) i+ * EokiF gz B Y kiR (p<
0.001) -

Wi B s (VR,0.1~0.3+ 1.0 gkg) * 2%+ 60
BT JRES o T erd RS 2 i s CXM (1.5 mg/kg,
s.c.) T2 * Bk g 2 B EE Y HEiTR®E (p<0.01)
(4 Fig. 4.) »

Kk g 2 BTS2 TES CXM (1.5 mg/kg,
s.C.) A REw ARy I F &Y REE (p<
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Wit B4 (VR,0.1gkg) ¥ i CXM (1.5 mg/kg,
s.c.) A H L S BUKS R 2 4T sk (p<0.001)

(4- Fig.5.)
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Fig. 4. Effect of 70% ethanol extract of Valerianae Radix (VR, 0.1 ~
0.3 and 1.0 g/kg, p.o.) against CXM (1.5 mg/kg, s.c.)-induced
impairment of spatial performance in rats. *** p < 0.001 compared
with VEH group. ## p < 0.01 compared with CXM group. N=8.
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Fig. 5. Effect of 70% ethanol extract of Valerianae Radix (VR, 0.1 ~ 0.3
and 1.0 g/kg, p.o.) against CXM (1.5 mg/kg, s.c.)-induced deficit of
reference memory in rats. *** p < 0.001 compared with VEH group.
### p < 0.001 compared with CXM group. N=8.
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Fig. 6. Effect of 70% ethanol extract of Valerianae Radix (VR, 0.1 ~

0.3 and 1.0 g/kg, p.o.) on the velocity of water maze performance in
rats. N=8.
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Fig. 7. Effect of chloroform subfraction of 70% ethanol extract of
Valerianae Radix (VRc, 0.1 ~ 0.3 and 1.0 g/kg, p.o.) against CXM (1.5
mg/kg, s.c.)-induced impairment of spatial performance in rats. ** p <
0.01 » *** p <0.01 compared with VEH group. N=8.
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Fig. 8. Effect of chloroform subfraction of 70% ethanol extract of
Valerianae Radix (VRc, 0.1 ~ 0.3 and 1.0 g/kg, p.o.) against CXM (1.5
mg/kg, s.c.)-induced deficit of reference memory in rats. *** p <0.001

compared with VEH group. N=8.
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Fig. 9. Effect of chloroform subfraction of 70% ethanol extract of
Valerianae Radix (VRc, 0.1 ~ 0.3 and 1.0 g/kg, p.o.) on the velocity of

water maze performance in rats. N=8.
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0.05 > p<0.001) (4 Fig. 10.) -
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0.05) (4 Fig. 11.) o

Sk B G & ez £ B & M3t R & (4o Fig 12.)0
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Fig. 10. Effect of ethyl acetate subfraction of 70% ethanol extract of
Valerianae Radix (VRe, 0.1+0.3 and 1.0 g/kg, p.o.) against CXM (1.5
mg/kg, s.c.)-induced impairment of spatial performance in rats. ** p
<0.01 > *** p<0.01 compared with VEH group. # p <0.05° ##p <
0.01 » ### p <0.001 compared with CXM group. N=8.

49



[/ VEH
N CXM
BEXA VRe (0.1 g/kg)
ZZA4 VRe (0.3 g/kg)
VRe (1.0 g/kg)

10

Time (sec)

sksk

ANy —-

Fig. 11. Effect of ethyl acetate subfraction of 70% ethanol extract of
Valerianae Radix (VRe, 0.1 ~ 0.3 and 1.0 g/kg, p.o.) against CXM (1.5
mg/kg, s.c.)-induced deficit of reference memory in rats. ** p < 0.01
compared with VEH group. # p < 0.05 compared with CXM group.
N=8.
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Fig. 12. Effect of ethyl acetate subfraction of 70% ethanol extract of
Valerianae Radix (VRe, 0.1 ~ 0.3 and 1.0 g/kg, p.o.) on the velocity of

water maze performance in rats. N=8.
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Fig. 13. Effect of n-butanol subfraction of 70% ethanol extract of
Valerianae Radix (VRb, 0.1 ~ 0.3 and 1.0 g/kg, p.o.) against CXM
(1.5 mg/kg, s.c.)-induced impairment of spatial performance in rats.
¥ p < 0.01 ** p <0.001 compared with VEH group. # p <
0.05> ##p <0.01 > ### p < 0.001 compared with CXM group. N=8.
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Fig. 14. Effect of n-butanol subfraction of 70% ethanol extract of

Valerianae Radix (VRDb, 0.1 ~ 0.3 and 1.0 g/kg, p.o.) against CXM (1.5

mg/kg, s.c.)-induced deficit of reference memory in rats. ** p < 0.01

compared with VEH group. ## p < 0.01 compared with CXM group.
N=8.
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Fig. 15. Effect of n-butanol subfraction of 70% ethanol extract of
Valerianae Radix (VRb, 0.1 ~0.3 and 1.0 g/kg, p.o.) on the velocity of

water maze performance in rats. N=8§.
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Fig. 16. Effect of scopolamine (SCOP, 0.3 mg/kg, 1.p.) on the benefit
effect of n-butanol subfraction of 70% ethanol extract of Valerianae
Radix (VRb, 0.3 g/kg, p.o.) against CXM (1.5 mg/kg, s.c.)-induced
spatial performance impairment in rats. *** p <0.001 compared with
VEH group. ### p < 0.001 compared with CXM group. N=8.
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Fig. 17. Effect of scopolamine (SCOP, 0.3 mg/kg, 1.p.) on the benefit
effect of n-butanol subfraction of 70% ethanol extract of Valerianae
Radix (VRb, 0.3 g/kg, p.o.) against CXM (1.5 mg/kg, s.c.)-induced
reference memory deficit in rats. *** p < 0.001 compared with VEH
group. ## p < 0.01 compared with CXM group. N=8.

58



2. Mecamylamine ¥+ %8 &% it 7 fig & 3 P~4 :2 & cycloheximide
FE S HEREARE RS RO E
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Fig. 18. Effect of mecamylamine (MECA, 1.0 mg/kg, i.p.) on the
benefit effect of n-butanol subfraction of 70% ethanol extract of
Valerianae Radix (VRb, 0.3 g/kg, p.o.) against CXM (1.5 mg/kg,
s.c.)-induced spatial performance impairment in rats. ** p < 0.01
compared with VEH group. ## p < 0.01 » ### p < 0.001 compared
with CXM group. aaa p < 0.001 compared with VRb + CXM group.
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Fig. 19. Effect of mecamylamine (MECA, 1.0 mg/kg, i.p.) on the
benefit effect of n-butanol subfraction of 70% ethanol extract of
Valerianae Radix (VRb, 0.3 g/kg, p.o.) against CXM (1.5 mg/kg,
s.c.)-induced reference memory deficit in rats. *** p <0.001 compared
with VEH group. ## p < 0.01 compared with CXM group. aaa p <
0.001 compared with VRb + CXM  group. N=8.
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1. SCH-23390 ¥t 3 o ~ i % P47 24 cycloheximide 3%
4 R BP ARG bk F Rk R

WE Rk 524 (VRb, 03 gkg) * 3" 60 4 48
v o Foend s 2 i st CXM (1.5 mg/kg, s.c.)
FHEZAERURE R 2 FEE YR TRE (p<0.001)- 1=
CXM 2_{s » £ & * SCH-23390 (0.025 mg/kg,i.p.) > S % ¥
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Fragenec L R % 3 FE4i®* (p<0.05) (4 Fig. 20.) -
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Fig. 20. Effect of SCH-23390 ( 0.025 mg/kg, i.p.) on the benefit
effect of n-butanol subfraction of 70% ethanol extract of Valerianae
Radix (VRb, 0.3 g/kg, p.o.) against CXM (1.5 mg/kg, s.c.)-induced
spatial performance impairment in rats. *** p < 0.001 compared with
VEH group. ### p < 0.001 compared with CXM group. a p < 0.05
compared with VRb + CXM group. N=8.
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Fig. 21. Effect of SCH-23390 ( 0.025 mg/kg, i.p.) on the benefit effect
of n-butanol subfraction of 70% ethanol extract of Valerianae Radix
(VRbD, 0.3 g/kg, p.o.) against CXM (1.5 mg/kg, s.c.)-induced reference
memory deficit in rats. *** p <0.001 compared with VEH group. ## p
< 0.01 compared with CXM group. N=8.
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Fig. 22. Effect of sulpiride (SUL, 10 mg/kg, i.p.) on the benefit effect
of n-butanol subfraction of 70% ethanol extract of Valerianae Radix
(VRb, 0.3 g/kg, p.o.) against CXM (1.5 mg/kg, s.c.)-induced spatial
performance impairment in rats. ** p < 0.01 » *** p < 0.001
compared with VEH group. ### p < 0.001 compared with CXM
group. a p < 0.05 compared with VRb + CXM group. N=8.
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Fig. 23. Effect of sulpiride (SUL, 10 mg/kg, i.p.) on the benefit effect
of n-butanol subfraction of 70% ethanol extract of Valerianae Radix
(VRb, 0.3 g/kg, p.o.) against CXM (1.5 mg/kg, s.c.)-induced reference
memory deficit in rats. *** p <0.001 compared with VEH group. ## p
< 0.01 compared with CXM group. a p < 0.05 compared with VRb +
CXM group. N=8.
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Fig. 24. Effect of p-chloroamphetamine hydrochloride (PCA, 1.0
mg/kg, i.p.) on the benefit effect of n-butanol subfraction of 70%
ethanol extract of Valerianae Radix (VRb, 0.3 g/kg, p.o.) against
CXM (1.5 mg/kg, s.c.)-induced spatial performance impairment in
rats. ¥* p <0.01 » *** p <(0.001 compared with VEH group. ### p <
0.001 compared with CXM group. a p < 0.05 compared with VRb +
CXM group. N=8.
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Fig. 25. Effect of p-chloroamphetamine hydrochloride (PCA, 1.0
mg/kg, 1.p.) on the benefit effect of n-butanol subfraction of 70%
ethanol extract of Valerianae Radix (VRb, 0.3 g/kg, p.o.) against CXM
(1.5 mg/kg, s.c.)-induced reference memory deficit in rats. ** p <0.01
compared with VEH group. ## p < 0.01 compared with CXM group.
N=8.
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2. DAPT $# 3 ¥ it 7 i3k ¥ B4 i L cycloheximide # % =
R ARw i ks g dmaop s

W0 A E 54 (VRb, 0.3 gkg) 0 60 A4
v o Ferd s 2 i st CXM (1.5 mg/kg, s.c.)
FHEZSERURSE R 2 FEE Y ETRE (p<0.001)- 1=
CXM 2 i% » & & * 8-OH-DPAT (0.025 mg/kg, i.p.) ¢ » DPAT
HrRFEL AR CXMB -kt 2 FEEY
W irRaare L M %7 B F hBdiE* (p<0.001) (¥ Fig.

26.)°

¥ D0 A 54 (VRb, 0.3 ghkg) 7% CXM (1.5
mg/kg, s.c.) #THF 2~ BokFE T 2R 4 F e s (p<0.01)-
A s CXM 2 {6 » £ 3 % 8-OH-DAPT (0.025 mg/kg, i.p.) %
SHTIREYE TRBA IR L CXMFERF T 2 A

HZIRY

e sant & H C st R & (e Fig. 27.)
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Fig. 26. Effect of 8-OH-DAPT (DAPT, 0.025 mg/kg, i.p.) on the
benefit effect of n-butanol subfraction of 70% ethanol extract of
Valerianae Radix (VRb, 0.3 g/kg, p.o.) against CXM (1.5 mg/kg,
s.c.)-induced spatial performance impairment in rats. ** p < 0.01 -

*¥#% p <0.001 compared with VEH group. ### p < 0.001 compared
with CXM group. aaa p < 0.001 compared with VRb + CXM group.
N=8.
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Fig. 27. Effect of 8-OH-DAPT (DAPT, 0.025 mg/kg, i.p.) on the
benefit effect of n-butanol subfraction of 70% ethanol extract of
Valerianae Radix (VRb, 0.3 g/kg, p.o.) against CXM (1.5 mg/kg,
s.c.)-induced reference memory deficit in rats. ** p < 0.01 compared
with VEH group.## p < 0.01 compared with CXM group. N=8.
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3. Pindolol $+ % %" it 7 A% & 3 P~4» :x &L cycloheximide 3% % *

HaeBE ARk 7 Rk E

T Bk 5 B4 (VRD, 0.3 glkg) *t 2w 60 4 48

5o
CORMEA > Vrrd s 2 Wi s CXM (1.5 mg/kg, s.c.) #T

A S Eokuy 3 S Y P& (p<0.01> p<

0.001) - ;i 6t% CXM 2 15 » £ & * PIN (10 mgke, i.p.)

SHTRST D A TPl CXM Ak 2 F S

P iThRmas &> 3 X8 ¥ @%b & (4-Fig. 28.) -

S0 7 A& 5 P4 (VRD, 0.3 glkg) #cd CXM (1.5
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0.01)ec ;2 5F% CXM 2_ {3 » £ & * PIN (10 mg/kg, i.p.)

o pREye

kb g 2 BT e (p<
) B
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TRk E el CXM Bk 2R S e
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Fig. 28. Effect of pindolol (PIN, 10 mg/kg, i.p.) on the benefit effect
of n-butanol subfraction of 70% ethanol extract of Valerianae Radix
(VRb, 0.3 g/kg, p.o.) against CXM (1.5 mg/kg, s.c.)-induced spatial
performance impairment in rats. * p < 0.05 > ** p < 0.01 compared
with VEH group. ## p < 0.01 » ## p < 0.001 compared with CXM
group. N=8.
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Fig. 29. Eftect of pindolol (PIN, 10 mg/kg, i.p.) on the benefit effect of
n-butanol subfraction of 70% ethanol extract of Valerianae Radix
(VRbD, 0.3 g/kg, p.o.) against CXM (1.5 mg/kg, s.c.)-induced reference
memory deficit in rats. ** p < 0.01 compared with VEH group.## p <
0.01 compared with CXM group. N=8.
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4. 1-(2,5-dimethoxy-4-iodophenyl)-2 aminopropane ¥ % 3 it
7 PRk 5 P-4 iz i cycloheximide 3% 3 < R RE AR
ok B R R
I Lok 554 (VRD, 0.3 gkg) *t3" 55 60 4 4
VoL 1S 2 i s CXM (1.5 mg/kg, s.c.) #7
HE 2 < Bk 2 REE Y TR (p<0.001)- 2 b=
CXM 2z {5 » £ & * DOI (0.2 mg/kg, i.p.)> $ % ¥ v RFEL I
B g CXME kit g 3 T LS Y R PR aen

K> HEBxa %3 & (4 Fig 30.) -

Wi SR B4 (VRD, 0.3 gkg) i CXM (1.5
mg/kg, s.c.)*TiE# 2 * BUREF 2 F 44 i (p<0.01)-
stz CXM 2 14 > £ # % DOI (0.2 mg/kg, ip.) &% 4 R
FEL WA SPPocl CXMF Rk 2 B 57 e lifim

ek B H A BT om it & (4-Fig 31.)-
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Fig. 30. Effect of 1-(2,5-dimethoxy-4-iodophenyl)-2 aminopropane
(DOI, 0.2 mg/kg, 1.p.) on the benefit effect of n-butanol subfraction
of 70% ethanol extract of Valerianae Radix (VRb, 0.3 g/kg, p.o.)
against CXM (1.5 mg/kg, s.c.)-induced spatial performance
impairment in rats. *** p < 0.001 compared with VEH group. ### p
<0.001 compared with CXM group. N=8.
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Fig. 31. Effect of 1-(2,5-dimethoxy-4-iodophenyl)-2 aminopropane
(DO, 0.2 mg/kg, i.p.) on the benefit effect of n-butanol subfraction of
70% ethanol extract of Valerianae Radix (VRb, 0.3 g/kg, p.o.) against
CXM (1.5 mg/kg, s.c.)-induced reference memory deficit in rats. ** p
< 0.01 compared with VEH group.## p < 0.01 compared with CXM
group. N=8.
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5. Ritanserin ¥+ 3 ¥ it 7 fi & 3 P~ i & cycloheximide 3 %

< BB E B bk F Rk
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TR ER Pl CXMAERET 2R Y e

M
it R LB FEAT LA (4oFig 33)-
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Fig. 32. Effect of ritanserin (RIN, 0.25 mg/kg, i.p.) on the benefit

effect of n-butanol subfraction of 70% ethanol extract of Valerianae

Radix (VRb, 0.3 g/kg, p.o.) against CXM (1.5 mg/kg, s.c.)-induced
spatial performance impairment in rats. *** p < 0.001 compared with
VEH group. ### p < 0.001 compared with CXM group. N=8.
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Fig. 33. Effect of ritanserin (RIN, 0.25 mg/kg, i.p.) on the benefit
effect of n-butanol subfraction of 70% ethanol extract of Valerianae
Radix (VRb, 0.3 g/kg, p.o.) against CXM (1.5 mg/kg, s.c.)-induced
reference memory deficit in rats. ** p < 0.01 compared with VEH
group. ## p < 0.01 compared with CXM group. N=8.
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(2 ) 2% GABAergic system # 4~ ¥ 3% & = f§ k 5 P~
4 2 L cycloheximide #% % -Ki¥ ¥ ##%k s BT Fh

1. Bicuculine 3 & & = f§ & % B~4~ ix L cycloheximide 3 %

~ B RE AR A kS Rk

WD O MR % (VRb,0.3 gkg) 53" 8 60 4 4
RS o Tl ot 2 i s CXM (1.5 mg/kg, s.c.) #F
FHE2 A BT I FREEYETRE (p<0.001)- 15tz

CXM 2z t5 » & & % BIC (0.025 mg/kg, ip.) &% ¥ R&EL

FOmAESEERY i CXM A ERF T 2 FEE Y ITRED
o

H AR g g & (4-Fig. 34.)-

S0 A F P (VRb, 03 g/kg) ¥ CXM (1.5

mg/kg, s.c.) “rE 2 % Bk g B 4 el (p<0.01)-

A stx CXM 218 » £ & * BIC (0.025 mg/kg, i.p.) >

I

AL T F P ecd CXM AR K 2T 4T

et LM % F 4RI (p<0.05) (4r Fig.35.)
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Fig. 34. Effect of bicuculine (BIC, 0.025 mg/kg, 1.p.) on the benefit
effect of n-butanol subfraction of 70% ethanol extract of Valerianae
Radix (VRb, 0.3 g/kg, p.o.) against CXM (1.5 mg/kg, s.c.)-induced
spatial performance impairment in rats. ** p < 0.01 » *** p < 0.001
compared with VEH group. ### p < 0.001 compared with CXM
group.N=8.
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Fig. 35. Effect of bicuculine (BIC, 0.025 mg/kg, i.p.) on the benefit
effect of n-butanol subfraction of 70% ethanol extract of Valerianae
Radix (VRb, 0.3 g/kg, p.o.) against CXM (1.5 mg/kg, s.c.)-induced
reference memory deficit in rats. *** p < 0.001 compared with VEH
group. ## p < 0.01 compared with CXM group. a p < 0.05 compared
with VRb + CXM  group. N=8.
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2. Baclofen ¥+ 3 % it 7 f% & ¥ B~4» :x L cycloheximide 3 %

< BT ARk y Bk i

XDk P (VRb, 0.3 ghkg) *t 2085 60 A 45
e DS 2 i st CXM (1.5 mg/kg, s.c.) #T

Ha < BURgE Y 2 REE Y TR (p<0.001)- dit=

CXM z_{¢ » £ & * BAC (0.0l mg/kg,i.p.)’ S5 ¥ PR¥FL
TR EP il CXMA Sk g 2 R Y EiTRED

SR HEZBRT a8 (40 Fig. 36.) -

ML R F B4 (VRb, 0.3 ghkg) 52§ CXM (1.5
mg/kg, s.c.)#reh w2« BUKE g 2 B S e filet (p<0.01)-
A% CXM 2 {8 » £ &% BAC (0.01 mg/kg,ip.) > %%
PR B 7 A 5P p il CXMB Ry 2 F 272 RR

wmeht B 3B Y st & (d0Fig 37.) 0

86



120

—e— VEH

—O0— CXM

—¥— VRb + CXM

—4A— VRb + CXM + BAC

100

o0
e
T

Time (sec)
(@)
S

40
20 f o #it
0 1 1 1
1 2 3 4
Day

Fig. 36. Effect of baclofen (BAC, 0.01 mg/kg, i.p.) on the benefit
effect of n-butanol subfraction of 70% ethanol extract of Valerianae
Radix (VRb, 0.3 g/kg, p.o.) against CXM (1.5 mg/kg, s.c.)-induced
spatial performance impairment in rats. ** p < (0.01 » *** p < (0.001
compared with VEH group. ### p < 0.001 compared with CXM
group. N=8.

87



1 VEH

N CXM

A VRb + CXM

ZA VRb + CXM + BAC

Time (sec)
AN

NN\

Fig. 37. Effect of baclofen (BAC, 0.01 mg/kg, i.p.) on the benefit
effect of n-butanol subfraction of 70% ethanol extract of Valerianae
Radix (VRb, 0.3 g/kg, p.o.) against CXM (1.5 mg/kg, s.c.)-induced
reference memory deficit in rats. **p < 0.01 compared with VEH
group. ## p < 0.01 compared with CXM group. N=8.
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Fig. 38. Effect of n-butanol subfraction of 70% ethanol extract of
Valerianae Radix (VRb, 0.1 ~ 0.3 and 1.0 g/kg, p.o.) on
acetylcholinesterase activity in the brain of rats. * p <0.05>** p <0.01

compared with VEH group. N=6.
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