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Effects of Yanggyuksanhwa-Tang(GlErkiE) on Cerebral
Blood Flow and Ischemic Brain Damage in Rats

Son Sang-kon* - Shin Min-gyu** - Song ll-byung*

*Dept. of Criental Medicine, Graduate School, Kyung-hee University Seoul, Korea
~Dept. of Physiology Oriental Medicine, Kyung-hee University Seoul, Korea
This study demonstrates the effects of Yanggyuksanhwa-Tang, Sasang constitutional herb prescription reported its clinical
effect on the stroke of the So-yang In(J'f A), on the cerebral blood flow changes induced by nitro L-arginine methyl
ester (L-NAME) treatment and ischemic brain damage induced by the middle cerebral artery occlusion (MCAO) in the rats.
The changes of the arterial blood pressure, cerebral blood flow, and the diameter of the pial artery were measured in rats
treated with L-NAME. And the changes of the infarct size, volume, and plasma tumor necrosis factor alpha (TNF-a) levels
were measured in the rats that the middle cerebral artery has been occluded by the intraluminal suture thread method.
Yanggynksanhwa-Tang was administered by the iv. injection on the L-NAME treated rats, by the i.o. administration on the
MCAO rats.
The resuits is
1. The changes of the arterial blood pressure was not different statistically between in the L-NAME treated control
group and in the Yanggyuksanhwa-Tang administered group.
2. Increase in the cerebral blood flow induced by L-NAME treatment was attenuated in the Yanggywksanbwa-Tang
administered group significantly (P<0.05) as compared with the L-NAME treated control group.
3. Decrease in the diameter of the pial artery induced by L-NAME treatment was attenuated about 18% in the
Yanggyuksanhwa-Tang administered group as compared with the L-NAME treated control group.
4. Ischemic damaged infarct areas were decreased significantly (P<0.05) in the interaural 12mm, 10mm, and 6mm brain
sections of the Yanggyuksanhwa-Tang administered group as compared the MCA occluded control group.
5. Total ischemic infarct volume was decreased significantly (P<0.05) in the Yanggyuksanbwa-Tang administered group as
compared the MCA occluded control group.
6. Plasma TNF-a levels were decreased significantly (P<<0.01) in the Yanggyuksanhwa-Tang administered group as
compared the MCA occluded control group.
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1. FHEL DIXlE BT

Table 1. Effect of Yanggyuksantwa-Tang on the arterial blood
pressure change induced by L-NAME in rats (mmHg)

Time
(min) Control (n=8) YGSH (n=8)

0 107.9+2.1 103.3+3.3
5 114.2+2.3 107.5£4.0
10 118.1+4.8 112.1£4.5
15 120.7+4.8 113.4+43
20 121.014.3 117.244.5
25 121.7#4.3 118.0+5.9
30 121.84.1 119.945.9
35 122.7+4.3 122.0+5.9
40 124.2+3.5 124.4+6.2
45 125.743.7 128.2+5.7
50 126.63.3 132.3+6.5
55 127.443.1 135.315.0
60 128.0+3.2 136.0+4.7
65 129.6+3.8 136.0£5.8
70 130.7+4.1 136.4%5.5
75 131.513.8 134.7+7.3
80 131.5+4.0 133.245.8
85 132.2+£3.8 131.4+6.4
90 132.9+4.2 131.7£5.9
95 133.5+3.9 130.246.2
100 133.1+3.8 128.2+7.1

[> Control group is rats treated with 15 mg/kg L-NAME.

[> YGSH group is Yengguksanhwa-Tang administrated rats after L-NAME
treatment.
Number of animals was 8 in each group. Data are shown as Mean *
Standard Error. Dara are not different statistically between the control and
YGSH group.

D I T T I I T T R R
Tim e (min)

Fig. 4 Effect of Yanggyuksanhwa-Tang on the arterial blood

pressure change induced by L-NAME in rats.

[> Control group is rats treated with 15 mg/kg L-NAME.

> YGSH group is Yangguksanbwa-Tang administrated rats after
L-NAME treatment.

- 169 -



- AR A EEX| HI13E H2E 2001 -

Number of animals was 8 in each group. Data are shown as Mean
+ Standard Erros. Data are not different statistically between the

control and YGSH group.

2. HERY DIXI=E BY

Table 2. Effect of Yanggyuksanhwa-Tang on the cerebral
blood flow change induced by L-NAME in rats (%)

(Tn’;n:) Control (n=8) YGSH (a=8)
0 100.040.0 100.0:0.0
s 959415 95.76.2
10 92323 90.3+5.3
15 88.6£2.0 84.4+4.9
20 84.5:2.8 80.7+3.7
25 80.93.2 79.414.3
30 77.5£2.9 79.5:4.4
35 75.5¢43 79.7+4.7
40 74.5+4.8 79.5+4.8
45 74.415.6 80.943.9
50 74.5£5.2 83347
55 74.745.0 86.5+4.3
60 75.245.2 88.543.4%
65 75.5¢5.4 89.943.0%
70 75.9+5.4 91.143.8%
75 76.1%5.6 92343 8%
80 76.845.7 92.943.1*
85 77.7+6.4 93.2¢3.5
90 78.8+6.8 93.1£3.0
95 79.647.1 94.8£3.0
100 80.347.6 93.143.4

1o

- & “Contro}
—e—vash
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f ol N PN
Pl ANSES //{/t’[ eeaan
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WL B P EIE LR SR L CS PSP

Time (min)

Fig. 5 Effect of Yanggyuksanhwa-Tang on the cerebral biood

flow change induced by L-NAME in rats.
[> Control group is rats treated with 15 mg/kg L-NAME.
[>YGSH group is Yangguksanbwa-Tang administrated rats after

L-NAME treatment.

Number of animals was 8 in each group. Data are shown as Mean

+ Standard Error.

3. Pial artery =30l OiX|= ¥

(*; P<0.05)

Table 3. Effect of Yanggyuksanhwa-Tang on the pial artery
diameter change induced by L-NAME in rats

(um)
Group No. of animals 60 min 90 min
Normal 6 71.3+54 -
Control 8 53.6+3.8 56.214.2
63.1+4.7 66.415.3
YGSH 8 (17.7%) (18.1%)

[> Notmal group is rats without L-NAME trearment.
[> Control group is rats treated with 15 mg/kg L-NAME.
> YGSH group is Yangguksaniwa-Tang administrated rats after L-NAME

[> Control group is rats treated with 15 mg/kg L-NAME.
[> YGSH group is Yangguksanhwa-Tang administrated racs after L-NAME

treatment.

Number of animals was 8 in each group. Data are shown as Mean t
Standard Error. (*; P<0.05)
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Fig. 6 Effect of Yanggyuksanhwa-Tang on the pial artery
diameter change induced by L-NAME in rats.
[> Normal group is rats without L-NAME treatment.
[> Control group is rats treated with 15 mg/kg L-NAME.
> YGSH group is Yangguksanbwa-Tang admini
L-NAME treatment.
Data are shown as Mean * Standard Error.

rated rats after

4. dEy M=o OXl= BY

Table 4. Effect of Yanggyuksanhwa-Tang on the infarct area
induced by MCA Occlusion in rats (mmd)

No. of Interaural distance (mm)
animals 13 10 8 6 4 2
Contro] 11 19.9£3.0

Group

28.8%3.3 266139 207t4.7 9.7t21 63219

YGSH 8 11.9+1.6% 24.012.0% 229442 10.7£3.3* 5.6t3.6 3.2¢1.6

D> Control group is MCA occluded rats.

[> YGSH group is Yanggubsanbwa-Tang administrated rats after MCA occlusion.
Data are shown as Mean + Standard Error. Statistical significance of YGSH
group compared to that of the control group (¥, P<0.05).

~ ® Control
——vasH

6 8
lateraurst Distance (w)

Fig. 8 Effect of Yanggyuksanhwa-Tang on the infarct area
induced by MCA Occlusion in rats.
[> Control group is MCA occluded rats.

[> YGSH group is Yangguksanhwa-Tang administrated rats after
MCA occlusion.

Data are shown as Mean *+ Standard Error.

(*; P<0.05).

% HEm N0 0lXE ¥ -
5. X4 H=ol DIXIE B%

Table 5. Effect of Yanggyuksanhwa-Tang on the infarct
voiume induced by MCA QOcclusion in rats (mmd)

Group No. of animals Total Infarct Volume
Control 11 244.3£21.8
YGSH 8 156.3+26.4*

[> Control group is MCA occluded rats.
[>YGSH group is Yangguksanbwa-Tang administrated rats after MCA
occlusion.
Data are shown as Mean 1 Standard Error.
(*; P<0.05).

300

250

= n
g 8

Total infarct volume{(mt)
=
(<]

Control YGSH
Groups

Fig. 9 Effect of Yanggyuksanhwa-Tang on the infarct volume
induced by MCA Occlusion in rats.
[> Control group is MCA occluded rats.
[> YGSH group is Yangguksanbwa-Tang admini
occlusion.
Data are shown as Mean * Standard Error.

rated rats after MCA

(*; P<0.05).
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6. BF TNF-a &l OXi= ¥%

Table 6. The effects of Yangguksanhwa-Tang on the level of
serum TNF-a of the MCA occluded rats.

TNF-0 Level in Serum

Group Name (pefenl) Number of Samples
Normal 28,6 24 6
Sham 284 1.8 5
Control 34.9 4.6 11
YGSH 29.8 1.5%* 8

[> Normal group is rats without any treatment.

{> Sham group is sham-operated rats.

[> Control group is MCA occluded rats.

D> YGSH group is Yangguksanbwa-Tang administrated rats after MCA
occluded.
Data are shown as Mean + Standard Error.

(**; P<0.01)
N . ﬂ *Er
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