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Transient Focal Cerebral Ischemia in Rats
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group showed significant increase compared fo the ischemia group.
cognitive dysfunction in transient focal cerebral ischemia.
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Protective Effects of Geupunggi'bodan on Brain Damage and Cognitive Dysfunction in

Objectives : This study was conducted to determine the effects of Geupunggibodan on brain damage in transient focal
Methods : Rats were used for testing in the following three models: Morris water maze, eight-arm radial maze, and

Results : In the Morris water maze model, the Geupunggibodan group showed significant decrease in the 3rd, 4th and 6th
training sessions 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 Geupunggibodan group showed significant increase compared to the ischemia
group. In the eight-arm radial maze model, the Geupunggibodan 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 Geupunggibodan

Conclusions : These results suggest that Geupunggibodan may have a significant protective effect on brain damage and
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Table 1. The Amount and Composition of Geupoongjibodan

Lre-a HEEF HE(g)
WH Talcum 24
= Crudii Rhizoma 20
e Angelicae Gigantis Radix 20
HE Glycyrrhizae Radix 16
FE, Ledebouriellae Radix 12

SESES Paeoliae Radix 12
Hitt Atractylodis Macrocephalae Rhizoma 104
Vat=1 Gypsum Fibrosum 8
A Scutellariae Radix 8
TERE Piatycodi Radix 8

it Rehmanniae Radix 8
KKk Gastrodiae Rhizoma 8
N Ginseng Radix 8
s Notopterygii Rhizoma 8
FiE Angelicae Pubescentis 8
T Fructus Gardeniae 4.8
EH Fructus Forsythiae 4
EATEN Herba Schizonepetae 4
b 7if Herba Menthae 4
5= Ephedrae Herba 4
s 15| Natrii Sulfas 4
i Coptidis Rhizoma 4
K Rhei Rhizoma 4
=t Phellodendri Cortex 4
Hl=E Asiasari Radix 4
25 Scorpio 4

Total amount 2232
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Table 2. Effect of Gupunggibodan on Cerebral Ischemia-Induced Deficits of the Morris Water Maze Learning Performance in

the Rats.
Water maze (latency; time(sec))
D
Group™\Day 1 2 4 5 6
SHAM
(n=7) 131.3+23.7 58+23.8 70.3+15.9, 564+252 303+11.3 29.0+8.5
SAL+ISCH
(n=8) 1449+213 82.6+17.8 119.7+17.8%* 96.8+24.2% 77.9+21.6 102.1-24.5*
GJD+ISCH
(n=6) 116.9+5.8 61.3+11.5 56.3+5# 428+ 15.5## 33.14+43 27.7+6.3##

The task was started on the 3th week after ischemia-induced treatment and was performed with four trials per day for 6 days. Repeated
measures of one-way ANOVA of swimming time among the groups and followed by Tukey test. *, p<0.05, **, p<0.01 as compared with
the corresponding data of SHAM group. #, p<0.05, ##, p<0.01 as compared with the corresponding data of SAL+ISCH groups. All values

are Mean+ SE.

9 A
Window2 SPSSZ ol &3&tgth & A3t &
A9 ¥)@E repeated ANOVA testE A3}
ZABEMY ol 2470 one-way ANOVAE A
dom AZAAE Tukey testE & 23t A
AFe =AAQ fogd-e AT p<0.059A 2
a] & Fofaint.

2 _]1_|.

1. Morris &% b|29] &xjof oI5t &5 Y 7|
3
(1) FE0 2 5o YSAIYFete] A
Z n)2 8h5olA 6 2t 1800l =3t
6}7177}XH ANZHE Zse E5AgdA A
Zﬂ 39 A 49 2 A 6Y4 SHAMT2 7+2} 703

+15.9%, 56.44+252% 2 29.0+8.5%0|j o,
SAL+ISCHZZ 119.7+17.8%, 96.8+24.2%
102.1+24.5%22 Z7}std] ¥)8GID+ISCHT &
56.3% 42.8+15.5% 2 27.7 (p<0.05, p<0.01,
p<0.01) 745 Vel Y thTable 2).
Q) v 2 g5 RA|d Tt Z
FEu R ol A wpA T @9l Al 74 = WHE
AAsL =) G MF2E A8 SH5e
A A3l 4] SHAMT-S 15.8+0.8%, SAL+ISCH
L 98+1.1%, GID+ISCHZ L 154+1322 &
A (p<0.001) Y& =tolE EIATE old Fhd AL
A AR EREEM Tl HeE fETel
H]3) fo4 AeE<00D) F71HE YERH U THTable 3).

2. gtAE o|2o| Ao ot k& gl 7| 5A

(1) A 12 g4pe) FAE

(correct choice) &~

WAL v SelA) 69 B 300E ] F2E
AEsA B 348 %w—t— 2%*]3301%1 A 1
25 SHAMZ& 3.11+0.23], SAL+ISCHZ&

Table 3. Effect of Gupunggibodan on Cerebral Ischemia-Induced Deficits of the Morris Water Maze Memory Performance in

the Rats.
Group Water maze (Time spend in quadrant (sec))
SHAM(n=7) 15.8+0.8
SAL+ISCH(n=8) 9.8+1.1+%*
GJD+ISCH(n=6) 15.4+1.34#

The task was started on the 6 day after aquisition test and was performed with four trials per day for 7 day. Measures of one-way ANOVA
of time spend in quadrant(%) among the groups and followed by Tukey test. ***, p<0.001 as compared with the corresponding data of
SHAM group. ##, p<0.01 as compared with the corresponding data of SAL+ISCH groups. All values are Mean - SE.
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Table 4. Effects of Gupunggibodan on Choice Accuracy of the Eight-Arm Radial Maze Task in Ischemia-Induced Rats.

Radial arm maze (No. of error rate)

Group\D

roup™\Day 1 2 4 5 6
SHAM(n=5) 46403 43402 40402 28403 32403 33402

SAL+ISCH(=5) 4.5:03 50403 4840.1 414035 454034 46+04%

GID +ISCH(n=4)  3.5+02 37403 3.1+03 32402 324028 2810244

The task was started on the 4th week after ischemia-induced treatment and was performed with four trials per day for 6 days. Repeated
measures of one-way ANOVA in the errors revealed a groups and followed by Tukey test. **, p<0.01, ***  p<0.001 as compared with the
corresponding data of SHAM group. ##, p<0.01, ###, p<0.001 as compared with the corresponding data of SAL+ISCH groups. All values

are Mean +SE.

3.75+0.33], GID+ISCHT£ 2.88+0.23] 2 |58}
vebgen, kol el upet w9t A 6ol
= SHAM#-& 440+0.53], SAL+ISCH#-& 4.00+
0.23], GID+ISCHT& 53040232 thzhol] &9
3 Z}o] 7t vEhA] 9kskth(data not shown).

@ A )2 stre) e Heli Azt

WA U2 Hgald 62 5 el F2E A
&3lA 2 deje A|7Hrunning time)S 2% 3
= 52134 Al 19 SHAMT S 277.8+£7.7%,
SAL+ISCHT2 289.4+3.6%, GID+ISCHT&
272447422 W&EHA YElon, dhggel 219
Holl we} vpA] A 6Yol= SHAMTS 171.9+
10.1%, SAL+ISCHw*& 179.14+18.7%, GID+ISCH
T2 158246022 FJete] fefg zto]7t e}
LhA] ekekrh(data not shown).

3) WAL n) 2 3o @ A EH(error rate)

T oA nR GdA 6 FRt 3002

W Fold $28 oAl Solske o4l $2
B HEAgelA Al 190l SHAMZL 46

H A ek

Table 5. Effects of Gupunggibodan on Ischemia-Induced
the Neuronal Cell Damage in the Hippocampus.

group Cresyl violet (density(%))
SHAM(n=7) 28.6+2.0
SAL +ISCH(n=8) 7094 1. 7%
GJD +ISCH(n=6) 154+ 1.44%

Measures of one-way ANOVA in the count revealed a groups and
followed by Tukey test. ***, p<0.001 as compared with the
corresponding data of SHAM group. ##, p<0.01 as compared with
the corresponding data of SAL+ISCH groups. All values are
Mean+SE.

033], SAL+ISCHi& 4.5+033], GID+ISCHT 2
3.5 SHAM2 324033], SAL+ISCHT & 4.5+
0.33], GID +ISCHT-& 324023 2, vlx| 9} 4] 64
ol & SHAMT-& 33+0.23], SAL+ISCHZ& 4.6+
043], GID+ISCHZ2 28+023] 2 Zwzte] 2]
3 AeP<0.01) AolE BATE ofd FH U e
Had AFdy A3, A 592, Al 6delE

GID+ISCHZo|] SAL+ISCHZ | H]s}e] §-2l5H7)
(p<0.01, p<0.001) 7+

2% ) tHTable 4).

Fig. 1. Representative photographs showing the hippocampus of SHAM (A), SAL+ISCH (B), GJD+ISCH(D) groups.
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