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흰쥐의 중대뇌동맥 결찰로 유발된 뇌허혈에서 
凉膈散火湯이 신경세포에 미치는 효과

신길조, 오경환, 정승현, 이원철

동국대학교 한의과대학 내과학교실

The Effects of Yanggyuksanhwa-tang Extracts on Cerebral Ischemia Following 
the MCA Occlusion in Rats.

Gil-cho Shin, Kyung-hwan Oh, Sung-hyun Jeong, and Won-chul Lee

Dept. of Internal Medicine, College of Oriental Medicine, Dongguk University, Korea

ObjectivesObjectivesObjectivesObjectives :::: Yanggyuksanhwa-tang is a prescription used for cerebral infarction clinically.
MethodsMethodsMethodsMethods :::: According to previous research data, the effect of Yanggyuksanhwa-tang on cerebral 

infarction, we induced cerebral infarction by middle cerebral artery occlusion(MCAO) in rats, and the rats 
were administered Yanggyuksanhwa-tang.

Results: Results: Results: Results: Infarct area, infarct volume were measured, and the level of elements such as c-Fos, Bax and 
caspase-3 in penumbra of infarct were expressed by immunohistochemical staining. 

ConclusionConclusionConclusionConclusion :::: Yanggyuksanhwa-tang showed neuroprotective effect through preventing neuronal cell 
apoptosis. 

Key Key Key Key WordsWordsWordsWords :::: Yanggyuksanhwa-tang, MCAO, Infarct volume, Neuroprotective effect
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. 

.

방법

1. 동물

( ) 8 , 

250g Sprague-Dawley

. (21 23 ), (40 60%), 

(12 / )

, 

1 .

2. 약물의 조제 및 투여

(Yanggyuksan- 

hwa-tang, YGT) (Table 1)
2,14). 

, 10 480g 3,000

2

(rotary evaporator)

1 17.3g

. 1 100g 

10 57.6 . 

3 1

1 1 5 .  

3. 실험군의 구분

. 

, 

(middle cerebral artery occlusion, MCAO) 

(Sham), 

(Control) 

(Sample)

. 12

, 6 , 6

.

4. 뇌경색 유발

25). 

, 

. 

, 4

(4-0 monofilament, Ethicon, Edinburgh, Scotland)

20

. 

, 

. 

Species Part used Latin name Weight(g)

Rehmannia glutinosa LIBOSCH.  Fresh roots  Rehmanniae Radix Preparat ( ) 8.0 

Lonicerae japonica THUNB.  Lignum  Lonicerae Caulis ( ) 8.0 

Forsythia koreana KAKAI.  Fruits  Forsythiae Fructus ( ) 8.0 

Gardenia jasminoides ELLIS.  Furits  Gardeniae Fructus ( ) 4.0 

Mentha arvensis var. piperascens MAK  Leaves  Menthae Herba ( ) 4.0 

Anemarrhena asphodeloides BGE. Rhizomes  Anemarrhenae Rhizoma ( ) 4.0 

Gypsum CaSO4 2H2O  Gypsum Fibrosum ( ) 4.0 

Ledebouriella divaricata (TURCZ)UKEI.  Roots  Ledebouriellae Radix ( ) 4.0 

Schizonepeta tenuifolia var. japonica KITAG.  Leaves  Schizonepetae Herba ( ) 4.0 
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, 2

.

5. 뇌경색 면적 및 총체적 측정

5 . 

brain matrix(ASI, USA)

2 . 

2% 2,3,5-triphenyltetrazolium chloride(TTC)

, digital camera “Image J” 

software

, 23).

6. c-Fos, Bax 및 Caspase-3의 면역조직화학염색

5 0.05M phosphate 

buffered saline(PBS) 4% parafomaldehyde

. 24

post-fixation , sucrose . 

-40oC dry ice-isophentan 

-80oC

. cryocut 50

.

0.05M PBS 5 3 , 

1% H2O2 10 15 3

10% normal horse serum(Vectastain) bovine 

serum albumin(Sigma) PBS blocking solution

1 . 3 , primary 

antibody(c-Fos, Bax, caspase-3) PBS Triton X-100

4 overnight

. PBS , abidin-biotin 

immuno-peroxidase (ABC Vectastain Kit)

. NiCl2 H2O 

(Sigma, USA) diaminobenzidine-tetrachloride 

(Sigma, USA) 5 10 , 

poly-L-lysine 2 3

, 

.

7. 면역조직화학염색 양성반응 신경세포의 관찰

c-Fos, Bax caspase-3 

CCD 

“NIH Image” software , 

(cortex penumbra, Fig. 1) (137, 

600 2) .
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결과

1. 뇌경색 면적에 대한 영향

TTC

, Sham

2

. 

Control 6

29.3±2.3 , 33.2±2.1 , 

36.1±1.9 , 37.2±2.1 , 26.4±2.3 14.5±1.8

(Table 2, Fig. 2, 4).

Sample 6

27.8±2.5 , 32.1±2.6 , 33.2±2.2 , 31.8±1.8 , 

23.3±1.4 11.4±1.6 Control 4

P<0.05

(Table 2, Fig. 2, 4).
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Infarct A

rea(m
m

2)
1th 2th 3th 4th 5th 6th

Brain Sections(rostrocaudal order)

Control
Sample

Order of Brain Sections

1st 2nd 3rd 4th 5th 6th

Control 29.3±2.3 33.2±2.1 36.1±1.9 37.2±2.1 26.4±2.3 14.5±1.8

Sample 27.8±2.5 32.1±2.6 33.2±2.2 31.8±1.8* 23.3±1.4 11.4±1.6

Data presented as mean ± standard error.

Control：group of temporal Middle Cerebral Artery Occlusion in rats.
Sample：group treated with Yanggyuksanhwa-tang on temporal Middle Cerebral Artery Occlusion in rats.
*：P<0.05 compared between Control and Sample.

Infarct Volume Increase or Decrease (%)

Control 354.4±11.9

Sample 319.2±9.2* -9.7

*：P<0.05 compared between Control and Sample.

Increase or Decrease % was calculated between Control and Sample.



대한중풍학회지 제7권 1호 (2006년 12월) 5

3. 뇌경색 총체적에 대한 영향

TTC

, 

Control 354.4±11.9 (Table 3, Fig. 3, 4).

Sample 319.2±9.2 Control

9.7%, P<0.05

(Table 3, Fig. 3, 4).

400

350

300

250

200
Control Sample

Infarct V
olum

e(m
m

3)

Control Sample

c-Fos positive cells Increase or Decrease (%)

Sham 31.5±2.5

Control 365.7±31.9

Sample 278.8±32.2* -23.8

Data presented as mean ± standard error.
Sham：group without Middle cerebral artery occlusion.

Control：group of temporal Middle cerebral artery occlusion in rats.
Sample：group treated with Yanggyuksanhwa-tang on temporal Middle cerebral artery occlusion in rats.
*：P<0.05 compared between Control and Sample.

Increase or Decrease % was calculated between Control and Sample.
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4. 뇌경색 경계영역의 c-Fos 양성반응 신경세포에 
대한 영향

c-Fos , Sham

31.5±2.5 , 

Control 365.7±31.9 Sham

(Table 4, Fig. 5, 6).

Sample

c-Fos 278.8±32.2

Control 23.8%, P<0.05

(Table 4, Fig. 5, 6).

5. 뇌경색 경계영역의 Bax 양성반응 신경세포에 
대한 영향

Bax 

, Sham 2.8±0.8

, Control

38.2±4.1 Sham

(Table 5, Fig. 7, 8).

Sample

Bax 22.1±3.8 Control

42.1%, P<0.01 Bax 

(Table 5, Fig. 7, 8).
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Sham Control Sample

N
um

ber of c-F
os positive cells

Bax positive cells Increase or Decrease (%)

Sham 2.8±0.8

Control 38.2±4.1

Sample 22.1±3.8* -42.1

* : P<0.01 compared between Control and Sample.

Increase or Decrease % was calculated between Control and Sample.
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6. 뇌경색 경계영역의 Caspase-3 양성반응 신
경세포에 대한 영향

caspase-3 

, Sham 10.2±1.1

, Control 72.1±5.1

Sham (Table 

6, Fig. 9, 10).

Sample

caspase-3 51.8±5.9

, Control 28.2%, P<0.05

caspase-3 

(Table 6, Fig. 9, 10).
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, 
19,21). Bax caspase-3
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, . 

, , 
4,6,7).

, 
6,7). 

, 

12,13). 

peptide , 

CGRP(Calcitonin Gene-related Peptide)

VIP(Vasoactive Intestinal Peptide) 

12,13). 

, 

, c-Fos, Bax caspase-3 

. 

, 

.

결론

, 

, , 

, c-Fos, 

Bax caspase-3

.

1. 

. 

2. c-Fos, Bax 

caspase-3 

.

, 

.
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