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Protective Effects Wonjiseokchangpo-san has on Brain Damage and
Cognitive Dysfunction in Transient Focal Cerebral Ischemia

Mi Sun Kang, Gyu Tae Chang, Jang Hyun Kim*

Department of Pediatrics, College of Orfental Medicine, Dongguk University

This study was conducted to determine the effects Wonjiseokchangpo-san on brain damage in transient focal
cerebral ischemia. Rats were used for testing in the following three models: Morris Water Maze, Eight-Arm Radial
Maze, and Histochemistry. In the Morris Water Maze Model, the Wonjiseokchangpo-san group showed significant
decrease in the 3rd and 6th training session compared with the ischemia group. A retention test, in the Morris Water
Maze Model, was performed on the 7th day without the escape platform. The Wonjiseokchangpo-san group showed
significant increase compared to the ischemia group. In the Eight-Arm radial Maze model, the Wonjiseokchangpo-san
group showed significant decrease in the error rate compared to the ischemia group. In the density of hippocampal
CA1 cell of the cresyl violet-stained section, the Wonjiseokohangpo-san group showed significant increase compared
to the ischemia group. These results suggest that Wonjiseokchangpo-san may have a significant protective effect on
brain damage and cognitive dysfunction in transient focal cerebral ischemia.

Key words : transient focal cerebral ischemia, Wonjiseokchangpo-san
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1, 7 £ 3FUSe AkE g AT the 1YY +5RIE &
52 APkt 38712 skgol B %%9 TR 153 7h B
AKE BIZE AIFSI2H, niXut YSHALE AT & 24814
Alg Bldct

%%% Eéai(-ﬁét, 10mmHg)A]7:]
190 HEAA I BEREGHRE 2028284,

4 mlo P

Al & OFE2 miY GhRl QAT A1 28 1041
HZEE otz g HelAl@sol] %0(100mg/kg, p.o) 357+ FoidH
T WEHAE LA

4. F Mo gt T4 H5E 7Y
ARHQ! 24 HEE 2 Zea Longa™ 59 Hikol whzt Eui
HEMES HMAIAH BEACE BHE 70% Ny/30% 0.8 Eats

5% isofluraneg 0|53l FvlZ FTE S &, 2% isoflurane

o2 nRLNE A SR 829 DAl ALEE B
2 IS 712 BT 712 HER A oISl AR7IZ S0
A2 BTE AASINDE SIS AMAT17 sl B
2 g5de wet sRE 276kl 3523 SRS Alo]
of EEABUME k%t & WHABYWUHE intraluminal filament
(¢0.28mm, rounded tip)E U5 1 E0] FUiXSHY 7]
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AA71L, 2 A8 A2 OF6IRTt 5Y 19 SREA180]
BLHL 244174 Foll Z719HALE HABINH. 71ABAPS] A
o} SF7H 4R F2oll Fo7PI7IAY BE 2 shkasdglofAiet
SYGH AAlsit) 87} 4R FEE Hulsid Soivke
Aol 1 FE9 SEE ARSI 3027 AR & o] F
29 EEE Ndsid EF7F VA 49 FEE Hopii B
FOF HolE Y75 SFE SUdAIA Aol AlRHE
HEH BRrh UHA 89 FEE @Esie] Holg dF g
A EF7 Hoks QFTE 7183810 7199 AHE ATt

N it

6. ZX SIS A}
1) Cresyl violet &44H

BE WE 48lo] Byt A 878 sodium pentobarbital
(80mg/kg, ip)E "PEAIZ] &, 09% saline 200mio] ©]o
phosphate buffer=2 FN|E 4% formalin £ (fixative) 800miE
IS S0 BFOIACE M TEY 200mS 227t BlE 75
o=, 811 L A] 600mi= 2587k ZX HHs] BEaIFCt
Aol EBd EFE HE AN Z2 LEACE 27 5S¢ F
HA713L, 20% sucrose’} §+3F phosphate beffered saline(PBS)
of Eoi 4TollA] 315 B¢t HASKTE thad HE 25 ds
ot & X ZZol A hippocampus EAE 30mS FAZ ETh
PBSE ZA2 % Xl A xylene(5min), 100% alcohol(2min),
95% alcohol(1min), 70% alcohol(Imin), D.W.(2min) =O F &1
o] &X], &8 AlZ] &, cresyl violet buffer(bmin)Z HAE 5}
QT} Qo] By FXS THS(:400)0l4 BoKEnIZOE B
EBIA L Paxinos®} Watson®] atlas®ol 4] Z0JZ coordinate S
Fasle (B ZzSE BESINCE

2E EFue BAurEE A Mean=SE)E  EAIGIRAL

7 4B P70 EASE 2HE Window SPSSE 0] S5IILH
Z Heiz & SEX9 H] = repeated ANOVA testE A
S,

BN ZSHZLS one-way ANOVAE AJYGKAC
2 Tukey testg X &0t AA| UFO A

1. Morris =5 ©|Z ZAjo) Q¢ 85 W 7|98 &5
1) =4 H5E FuTdgoA] 308 kgl dEAIgSet
AEHREY g

$Z0|2 siGolA] 62 201 180% Wl Talthol] T2sH]
HRQ AIZVe EFoks A5AId0A Al 1dM SHAMTE2
1313+237%, SAL+ISCHTES 1449+213%, WSS+ISCHFZS
108.2:58% % 291 glo] BIszsHA UERGCLY, Sk5o] 218
of wel TIol L=ESPIZIA 4AQFE Aol 3eM=

ofr
HL

sE3

SHAMTS 70.3+159%, SAL+ISCHTS 119.7¢17.8%, WSS+
ISCHFS 556558, niXEt 62sjE SHAMTO] 29.0:85%,
SAL+ISCH*S 102.14245%, WSSHISCHT-S 27246358 Tt
ol 8old Qe ROIE HATHF(3,27)=5.806, P<0.01]. ool SEYo)
e FekE ARREE 2, UM edrlol] EEaEwER FoIT
o] Hald [kl ulslel FAGHA(P<0.05) ZAERACKTable 1).

Table 1. Effect of Wonjiseokchangpo-san on Cerebral Ischemia-
Induced Deficits of the Morris Water Maze Learning Performance in
the Rats.

\Water raze (latency: time(sec))
GopNxy 1 2 3 4 5 6
SeMn=6 1313237 B3B8 M3N9  H4h?2  N3ANI 085
SLHIHN=7 A%213 D6H78 11974178 BEA2 @16 1R1U5
WSHSCHN=H  10824h8 3115 ShesD HMABHRS 21983 2463

The task was performed with four trials per day during 6 days for the acquisﬁion test.
Significant with Turkey's test following a repeated ANOVA is indicated as *, P{0.05 vs
Sham-operated group, or *, PC0.05 vs SAL+ISCH groups. All values are Mean+SE.

2) 24 =3l FWTHN +ERZ G HAKIBS
orzR|x| T} A}

SE0) 2 Sgold TR gl Al 72M SIS A6
T Folg goel mEZE HEE SEsE ZARIHA
SHAMTE 3.1+0.6%, SAL+ISCH*= 1.7+0.5%, WSS+ISCH-&
44:04%2 TR0l KUY Us K012 HATHF(3,27)=7.874,
P<0.05]. ololl FEkH AISAE 2, BEGEEH SoiTo]
518 2uKrol HIgkd SOGHAIP<0.001) Z71GIACKTable 2).

Table 2. Effect of Wonjiseokchangpo-san on Cerebral Ischemia-
Induced Deficits of the Morris Water Maze Memory Performance in
the Rats.

Group Water maze (Time spend in guadrant (%))
SHAM(n =6) 31206
SAL+ISCH(n=7) 17205
WSS+ISCH(n=5) 4450 47

The task was performed with four trials on the 7th day without the platform for
Tetention fest. Significant with Turkey's test following a repeated ANOVA is indicated as

. {001 vs Sham-operated group, or ™™ P<0.001 vs SAL+ISCH groups. Al values are
Mean+SE.

N

BHALE D29 &ZXofl At Sk W 71y &4
1) Fa HeE FUEgdA gAE nlE S5e] FE 24H
Z(error rate) H AEA RS g4

2y Ol2 ShgollA] 59 0 300& Wioll dhH FobBiE
FEE ] o7t QHHSE 580k dSAg80AME d
T Fojdo] gidint. et HAE wE Shge) uikut g
ol Al ool HIRIAo| ther 7IAZANIA SHAMT S
1.8+0.23], SAL+ISCH2 3.4:0.43], WSS+ISCH -2 2.4+0.23]
E A 7948 e AllE BRCHF(3,27)=0.435, P<0.05].
olofl MebE AlEAE 43, BEOEEH Fodol Hid 7
ol Hislod {AGHAI(P<0.05) ZASIHrHTable 3).
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ol &%

ol 290 AAMIE oAl SHAMTS EARETE
100% 2 FUE wl, SAL+ISCHT2 84.1+1.7%, WSS+HISCHZ S
9.8+4.8% 2 At Y U= APolE BAUCHF(3,75)=5.310,
P<0.05). olof Tehd AR 23, EEEEHR FoTol
518 Faktol viskd FASHA(P<0.05) Al 24 5718 LERIA
CHTable 4, Fig. 1).

Table 3. Effects of Wonjiseokchangpo-san on Choice Accuracy of
the Eight-Arm Radial Maze Task in Ischemia-Induced Rats.

Redial arm maze (No. of error rate)
1 2 3 4 5 6
SHAVIN=5) 47403 43502 37403 25403 22#03 1802
SALHSCHIN=5 4303 47405 440 3903 36402 34404

WS+ISCHN=4) 42402 42406 36+02 32204 32402 2402

The task was started on the 5th week after ischemia and was performed with four trials
per day for 6 days Sgnificant with Turkey's test following a repeated ANOVA s
indicated as *, P{O05 vs Sham-operated groups, or * P(0.05 vs SAL+ISCH groups. Al
values are Mean+SE.

Goup\Day

Table 4. Effects of Wonjiseokchangpo-san on Ischemia-Induced the
Neuronal Cell Damage in the Hippocampus.

group Crasyl violet {density(%))
SHAM(n=6) 1000
SAL+ISCH(n="7) 8411 7"
WSS + ISCH(n =5) 96.8+48*

The density of hippocampal CA1 cell of cresyl violet-stained sections was measured
within @ 100 x 100 m gnd over the areas at 400 X magnmca ion. Significant with
Turkey's test following a one-way ANOVA is indicated as ™, P{0.01 vs Sham-operated
groups, or *, P(OC5 vs SAL +ISCH groups. Al values are Mean:SE.

Fig. 1. Representative photographs showing the hippocampus of
SHAM (A), SAL+ISCH (B), WSS+ISCH(C) groups.
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S5 (learning) ¥} 719 (memory)2 TAMRAEQ! Q| 7|58
sigole igolLt Aol 93t wsel WskE BolH, 7]
2 Shgol ol FolFl A2y AEg HE, 718 FAcht
ol YAHAZ Aho] ABH: BHoIl. HESY
AATI5E Aaikie T ZEe Bol Qo) HEE B}

o
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SN

] o] 8=lofof 6l, o] AEE BH, & HAHY 7192 A
THEHES HEE —:—Xﬂo}]”»} FEH USCR L}O}ZL A
ol 7199 IEHE SE(registration), X Al(storage) % 34}
(recall, retrieval) Q& L}—r]—‘rjﬁ], 0] & g REOIEE E-@O] AN
713H 71997l 7 VERAT) ©7)1719 2 ZS synaptic circuito]
gy3slslo] %7;]5]":' ZI014L, o] 7] 710] A717190] H7] ¢
SiMe HESY, d& 52 S0l AdEe HFol ERsirt
P olEg als B 7192 FRUEY BN ABREAN B
Q3 ggte skl YEiA AomY, o] EvY AAZ4EE A
& 528 (medial septal nucleus)ol] -r]i]'é‘} A ZH el A siut
(hippocampus) 2 FAFE 0] 7]919) S0l FE 7158 Sh”.
wWeA 279 SridSHe AR Z At 5_ & MBFA
W, FE sirkREY mEdRrt BEsl 5-7do] ZAEH
apoptosis®} H]s=¢ fERGC] WAlEo] QI & SRGANE o
o71A AP,

olgfe AR =4 HEE EFEES AekEo|x] 93 |

ollgr AMghElol FixoflAel EF7} Oﬂ'?g,hc—’ wix] o} &1
Heglo] Fete FA) Geths oA g 2 oloh migEEo]

wrgoll Aol et dil AFSE AL 9&"% 5, Bt s
ol olgk YA Q) HxlE&{E(transient forebrain ischemia)

2919] MZEQ| glutamateS} K+9| =& B HE Ca”9] &
712 QIS HH & Yo7 UBAZER Se ZALERE
g@E=5A st tiA] AlEFAlolE AU SEFrl o X
9 Jad, sivkl CAl GHolA HElEH o T JMAMEY &4
7R e, I BolA 8o 7tz &4 w7 4& divhl CAl
pyramidal neuron® XTF & 3~4Q0] ALH F7] AASH}
2 A B0y ol MEEY mhyE apoptosisl} programmed
cell death U7 HOT® free radicals?, glutamate =48

calcium overload®™, nitric oxide(NO)* @ o2 cytokines™ =

Be Qolgol Boishs AOE UsA AUtk
s, olgq 71012 ZA7)E BEHQ AYOR 18y
S S © B, GEW AEHOE FHE0] Qi 20

Adre :Bu,g-}é o) &at 1EAE S E6lo]

AEH a7, o= YELES
PGS S X 71dE8d g fOg BRE His vt AU
rl. EiE(Polygalae Radix)= Ei&#l(Polygalaceae)oll <8+ cha
4 ZREQl B Polygala tenuifolia Willd. & JiEEEE P
sibirica L.9] 2| & RS AT, #2 Hik & 5}1 e &
3 BES Bi LMolnl). FgMRoE o]
onjisaponin A, B, C, D, E, F, G 5o] /%] %l malole
tenuidine, polygalitol 0] 733 o] ] On, &Zol= xanthone
29} cinnamic acid®] SEA7F BEIHAC?. EmEE (HEA
iy PollA] “BEEE S BAE BRI MR as
BHEBEBEARE BEL/70l2l I AN E2E 7IAIE o1, B2,
RN, HECEIES WEECE (LIWAE, RIRSE, BREE
ENAR, BEAR, EEEE, AR $2 BEdled 8
o] grh.

IS MR TiSt fEFC =N SFMER, RIRME
., SURBRIER, ot [RERIEM, 1877 X B/1EEREA, Mol
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UAH =4 H5d SRRl FEAEWRS WES ¥ AAVE Esan

UG REBMEA 50] AL, FERRMON TSt (EASZ = #RIER
%ol AL2MW, 1 Q| FEEBNAEER, FIEER, MEER, MR
fEM, cAMP phosphodiesteraseol THa} &l EM, BIM/ER 2
o] AT

AE(Acori graminei rhizoma)s  (HEAZE) Do) -
Rl FRERE YRR BTl BT BAR WEE HE
B ARESFTEAERESOIZIL Ag 7I0E EWEM HS
B MEE0IL ke ®EIITL GEHY FR4EOF B-asarone
(sis), asarone(trans) 0| UXY I ol caryophyllen, «
-humulene, sekihshon, amino acid, &7)4} & &&E 7} §+2.15]0]
Aok b H RO WHESHK BIREHK, RS, (LIREEIE
Fol ol mEsFan, @SHER, MOTR, hEEY, RATY %
2 wwstenl BETCY. EHEERS ERERK e
SrO =N SREMEF, IRIER, TWERIER, §USIEM, 23 - 28
REEIER, BB/ER So] U, L MERFEN s FetoEHn
DEIMGIER, RBARMER, MERETER, BAT MEEREEE
F ol Jlow, MRRHA st Yo s (EUER, HRIE
F, SEIRfER 4501 QUT, I 9 MILIEEER, WRMEY 2 &
AEgol TS HIEIWER, HURIER, FEIRIER Zol b

O] F EWS ME M= “FEREEMEAR, KOAE
o, HEERRRET, BEATEY SN UNEOZ B
WolA AL = BREERY BH 59 shizt Bof weid F
e BAOI S, HEIERE, WEARR ISR, KR 28
TR I RN Sl ERE 4 AP A2 s thE g5
K B#PEE T Apomorphine© 2 Fibg 47 9] Il E U »HE5F
S0l MEEER", i BRI Zlesl 358 Yol= F
QT MREEEEY ARS MEY, XNE DA ET " o)y,
AE, 3ig, $HAIZ AF? 59 %R/} HUF v} QUL GEH
ol the BB HIRZE HU2SY o1g, ¥ SHAHEY
#2) 2o, HAZME BEAEY, FoxERY £719, mK
EEiRS BE HRT, SeHnE’®, MAO ¢R|E4, xanthine
oxidase QIAIEA W NATAYS mgERE" 7t BIE v} o,
EES BEHY Bawmo e g fEEs HEs8Y,
UHE AEHAR QIS 22 2hio] vix] U 227 g
BP9 ol F93 Frt okl Bt Uk

2 AgolAE YAE 24 HolE BF TN =EuE
o} HANY mZ2oiAg] E7RIA) shgeala) 7192l tis ¥E
o] Tz & alinHR 19 Cresyl violet & 0] 83l0] HE
LEEH S0Vt Segedy Jiody S8 9 AFA 2o i
B3aEd mAlE 38 HulEUrh Morris =50 2 (Morris
water maze)v= SE2 SEEH 719 A Y6l AHEE
o, Z2EHE Q9 UAEE EF5] 412 8o Utk o= F
2 7Y 58 g £k BAEM SEY FHd s o
HNES AIBSI 719 & &

— O
Mot Morris $+802E &3 71&Y d70lA SES
A

E
ol
o

prdi}

7+71¢)(spatial memory)2 E£H3

y

BHE7 wek sk 719 s o) AskE L, siokel 4170
e 2= SENE UM skasalT v)olzlo] Hojin
2 BaE ub Qe

e

Al 1] Z(Eight-arm radial maze)oll4] SE2 o] B|EE
WFollAl o FRol o}F] S4lo] ot Ertet &
AE AMESHE Aol ol FEE Alo|g] E1H
TEshe AE FU0 U4EY EIES ARl 91
(cognitive map)Z Ed] SsEAZICEY. o] U AR
o (working memory)9] 4Zlo) thd EEc Y E Al
ol, Z71A01et @Wi7|ede) 3 REoEN & e A7t
ol HEAFE0] QFEwW SHA] AlRMIE ZIRIA0IEY.

2 489 20 49 REH, UA 308 ggoli 6Y 5
¢ 180& W0l Taltholl TEBIZ IR G AIEE EE T EEA|
oA Al 198 SHAMFS 1313:23.7%, SAL+ISCHZES
144.9+21.3%, WSS+ISCHT S 108.2+582 2 |24 §lo] 1]s=38}
A LB 2L, Shgol ZIgE migt Taltiof REshedl 48
&= A7) 3YUME SHAMTES 703+159%, SAL+ISCHTS
119.7+17.85%, WSSH+ISCHFE: 5564542, UIAZ} 62xl= SHAM
0] 29.0:85%, SAL+ISCHTE 1021+245%, WSS+ ISCHT2
272+632 % il R4 e AolE BHCHE(3,27)=5.806,
P<0.01]. ololl ZF Yol w2 Fekd AEAHE 23, 32AS) 64
of FEAEHR Foo0l Halg Sl Histe] |fAsA &
2EIYEH (P<0.05), ol= BEROEHE FAT E1 AX7Y
iy S Uig EX g RoFeE AHolrk

FEUE ShgollA] niAe ol Al 7¢ M It E AlAHE}
I T Yol HEEE FLE &Hok AAREA
SHAMT2 3.1+0.6%, SAL+ISCHT*L 1.7+0.5%, WSS+ISCHT-2
44:04%2 Al |AY Ue AolE HBCH[F(E27)=
7.874, P<0.05], At Al2AE 23, BEAE#EH FolTo] o
ie Fukrtoll vlslal 98 E718I9EHP<0.001). of= Ek
LEHE Forg 33 g it SUEANE HAFe= A
olch &ty nlE shgollA 59 S0F 3004 wholl gk Folzre
FEE K] goite H-S4E Z80le AEAIguAE &
k] #odol] gtk et B pIE a9 vt ¢
ol A edM FINo) tig 71GAAlIA SHAMTE
1.840.23], SAL+ISCHTS 3.4+0.43], WSSH+HISCHTZ-S 2.4+0.23]
E HRY 7old Qe A0|E B AU[F(3,27)=0435, P<0.05],
Hehd Aledd Z2u, ERGEHR 5ol HE fukt
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