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Objectives:Objectives:Objectives:Objectives: Chungpyesagan-tang is a famous oriental medicine treatment frequently used to stroke in 
Korea. The objective of this study is to evaluate the mechanism of the therapeutic effect of Chung- 
pyesagan-tang on stroke in rat.

Methods:Methods:Methods:Methods: We compared the difference in regional cerebral blood flow, nitric oxide (NO) synthesis 
between the control and the Chungpyesagan-tang-treated group after ligating middle cerebral artery.

Results:Results:Results:Results: In our study, cerebral blood flow increased more in the stroke rats which had been fed by 
Chungpyesagan-tang than in the control. Chungpyesagan-tang induced vascular NO synthesis, but had 
no effect on neuronal NO synthesis. 

Conclusion:Conclusion:Conclusion:Conclusion: The mechanism of Chngpyesagan-tang s therapeutic effect on ischemic stroke could be 
explained by increasing cerebral blood flow and vascular NO synthesis.

Key Key Key Key Words:Words:Words:Words: Chungpyesagan-tang, cerebral blood flow, nitric oxide (NO), stroke
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실험방법

1. 실험재료

5 2

5

(Table 1).

2. 실험동물

300-450 g Long Evans rats

( )

24±2 2

. 

3. 실험방법

1.5% isoflurane air mixture

. FiO2

25% . 

polyethylene catheter

. heat lamp 36.5

. servocontrolled heat lamp

37 . 

Gould recorder

Statham P23Db pressure transducer . 

Radiometer blood gas analyzers (ABL 330 

and OSM3) PO2, PCO2, pH

, arterial 

blood sample . 

MCA 

.

Unilateral middle cerebral artery (MCA) 

isoflurane right parietal lobe 

Herb Latin name Scientific name Amount

Radix Puerariae

Radix Scutellariae

Radix Ligustici Tenuissimae

Semen Raphani

Radix Platycodi

Rhizoma Cimicifugae

Radix Angelicae Dahuricae

Rhizoma Rhei

Pueraria thunbergiana BENTH

Scutellaria baikalensis GEORGI

Ligusticum tenuissimum KITAG

Raphanus sativus L

Platycodon grandiflorum JACQ

Cimicifuga heracleifolia KOM

Angelica dahurica FISCH

Rheum coreanum NAKAI

16.0g

 8.0g

 8.0g

 4.0g

 4.0g

 4.0g

 4.0g

 4.0g

Total amount 62.0g
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4,5,7,8)
. 

MCA parietal cortex

 skull dura 5X8 mm patch

. skull base

. 

Neuronal NO

NO synthase inhibitors selective neuronal NO 

synthase inhibitor 7-nitro indazole (7-NI) 25 mg/kg

MCA 15 . 

NO donors artificial CSF solution 10-3M

sodium nitroprusside (SNP) molsidomine 

SIN-I soaked patch IC CC

. MCA 

.

Vascular NO

NO synthase inhibitors L-NAME L-NA 

(10-15 mg/kg IV) MCA 15

. NO donors nitroprusside (3 mg/kg/hr) 

SIN-I(3 mg/kg/hr) MCA 15

. 

MCA .

(regional cerebral blood flow: 

rCBF)

Sakurada 
9)

14C-iodoantipyrine quantitative autoradiographic 

technique . 50 uCi14C- 

iodoantipyrine . isotope

venous circulation , arterial catheter

sampling catheter smearing

20 mm . 20 microliter blood samples 40

3 arterial catheter . 

sample decapitated

liquid N2 frozen . frozen tissue sample  

4 , ischemic cortex, contralateral cortex, 

basal ganglion, pons . sample

cryostat 20micrometer . autoradio- 

gram 5 X-ray cassettes X-ray film 

(Kodak SB-5) expose sections

. cerebral 14C tissue concentrations computer- 

based microdensitometer system (Microcomp Image 

Analysis, Sothern Micro Instruments) 8 

precalibrated standards (range, 40-1069 nCi/g, Amer- 

sham) X-ray film . 

brain region 8 optical 

density measurements section

. blood sample tissue solubilizer

24 counting fluid . samples

liquid scintillation counter . 

isotope count . 

(SaO2, 

SvO2)

tissue 

sample

. N2 atmosphere -35

microtome-cryostat 20 micrometer 

glass slide degassed 

silicone oil and coverslip cover . slides

 568,560 506 nanometer optical densities

N2 microspectropho- 

tometer . three-wavelength methods

frozen blood light . 

Transverse section light blood

. 

5 8

. (O2 extraction, O2 

supply, O2 consumption, O2 supply/consumption ratio)

rCBF, SaO2, SvO2 Hb .

6) 

Blood oxygen content hemoglobin concen- 

tration X 1.36 oxygen saturation %

. oxygen content 

(regional oxygen extraction) . Fick principle  
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local oxygen extraction blood flow

regional basis oxygen consumption

. Venous oxygen saturation variation 

coefficient (CV) heterogeneity

. CV (standard deviation/mean) X 

100 . Variance factorial analysis

group cerebral blood flow, oxygen extraction, 

oxygen consumption

. 

Duncan’s procedure . 

Chi-square test venous oxygen saturation distri- 

bution . 

P<0.05 .

결과

1) 청폐사간탕 투여군의 뇌혈류 및 산소소모량, 뇌
산소추출 변화

(Table 2).  

(Fig. 1).

2) 청폐사간탕 투여군의 산화질소에 대한 영향

15 (NOS) 

, L-NAME (10mg/kg) NA

Ischemic Cortex Contralateral Cortes

Saline CPSG Saline CPSG

SaO2(%)

SvO2(%)

O2 Extraction (ml/100ml)

O2 Consumtion (ml/min/100g)

96.0±1.2

45.4±5.4
*

 8.7±1.2
*

 8,7±5.8

95.6±1.1

51.4±2.8

7.9±1.0

11.8±3.1

96.0±0.9

66.8±3.1

 5.0±0.6

11.6±3.1

95.4±0.8

62.6±4.3

 5.9±0.9

14.3±4.6

*: p<0.05 vs CPSG group

†: p<0.05 vs contralateral cortex

CPSG: Chungpyesagan-tang group, SaO2: Arterial O2 saturation, Sv: Venous O2 saturation.

IC CC BG PO
0

100

150

200

250

300

350

Saline
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(neuronal NOS) , 7-nitro 

indazole(25mg/kg) NI

Table 2 .

(CBF) NOS L-NAME NA

neuronal NOS 

7-NI NI

. / NA

NI

(Table 3).

고찰

, 

. 

. 

. 

( / )

. 

(O2 extraction)

NI , 

Table 1

7-NI neuronal 

NOS

. 

(NO)

, 

. NO

target cell vascular cells, neuronal cells, 

astrocytes vasorelaxation

platelet aggregation excitatory 

amino acids free radicals neurotoxicity
10,11)

. NO net 

effect target cell NO intensity spatial 

differences

neuroal activity  

Ischemic Cortex Contralateral Cortex

CPSG NA NI CPSG NA NI

CBF (ml/min/100g)

SaO2(%)

SvO2(%)

O2 Extraction (ml/100ml)

Supply/Consumtion Ration

144.6±20.2
*

95.6±1.1

51.4±2.8
*

7.9±1.0
*

2,3±0.3
*

102.0±14.4
*

94.1±2.6

48.6±4.7
*

7.2±2.1
*

1.8±0.1
*

131.4±32.2
*

96.2±3.1

57.4±8.6

6.8±1.6

2.4±0.4
*

240±56.6

95.4±0.8

62.6±4.3

5.9±0.9

8.0±0.5

202.6±44.4

95.1±2.2

60.2±3.5

6.0±0.8

2.8±0.4

226.4±61.4

96.4±3.3

62.4±5.8

6.2±1.8

3.1±0.6

*: P<0.05 vs Contralateral Cortex, 

†: P<0.05 vs CPSG group

CPSG: Chungpyesagantang group, NA: CPSG + L-NAME group, NI: CPSG + 7-NI group

CBF: Cerebral Blood Flow, SaO2: Arterial O2 saturation, Sv: Venous O2 saturation.
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12,13)
. 

NO 

Neuronal NO production acute ischemic 

injury
4,5,6)
 vascular NO middle 

cerebral artery (MCA) 
14,15)

. non-specific NO 

synthase inhibitor NG-nitro-L-arginine methyl 

ester (L-NAME) MCA 

16,17,18)
, NO

ischemic cortex

vascular system

neuronal level metabolism exci- 

toneurotoxin . 

ischemic induced neuronal damage NO

vascular site neuronal site

. NOS 

vascular NO , 

neuronal NOS 

neuronal NO

. , 

neuronal 

NO

vascular NO

.

neuronal NO

vascular NO

. 

. 

결  론

MCA 

NO , , 

.

1. 

.

2. .

3. . 

4. Vascular NO

.

5. Neuronal NO

.

neuronal NO

vascular NO

.

참고문헌

 1. Choo MK, Park EK, Yoon HK, Kim DH, 

Antithrombotic and Antiallergic Activities of 

Daidzein, a Metabolite of Puerarin and Daidzin 

Produced by Human Intestinal Microflora. Biol. 

Pharm. Bull. 2002 (in press).

 2. Kim JJ, Hae HS, Cho KH, Kim YS, Lee KS, 

Kim DH. The purgative action of Rhei Rhizoma 



대한중풍학회지 제6권 1호 (2005년 12월) 7

is increased by Rhapani Semen in Chunpesa- 

gantang. Nat. Prod. Sci. 2000;6:161-4.

 3. Park EK, Choo MK, Yoon HK, Kim DH. 

Antithrombotic and antiallergic activities of 

rhaponticin from Rhei Rhizoma are activated by 

human intestinal bacteria. Arch. Pharm Res. 

2002 (in press).

 4. Chi OZ, Anwar M, Sinha AK, Weiss HR. Effects 

of MK-801 on cerebral regional oxygen consum- 

ption in focal cerebral ischemia in rats. Brain 

Res. 1991;69:414-20.

 5. Chi OZ, Anwar M, Sinha AK, Weiss HR. Effects 

of MK-801 on cerebral ischemia in rats. Brain 

Res. 1991;69:414-20.

 6. Nishizaki T, Okada Y. Effects of excitory amino 

acid on the oxygen consumption of hippocampal 

slices from the guinea pig. Brain Res. 1988; 

452:11-20.

 7. Buchweitz-Mioton E, Weiss HR. Effect of middle 

cerebral artery occlusion on brain O2 supply 

and consumption determined microspectrophoto- 

metrically. Am J Physiol. 1987;253:454-60.

 8. Tamura A, Graham DL, McCulloch J, Teasdale 

GM. Focal ischemia in the rat: Description of 

the technique and early neuropathological 

consequences following middle cerebral artery 

occlusion. J Cereb Blood Flow Metab 1981; 

1:53-60.

 9. Sakurada O, Kennedy C, Jehle J, Brown JD, 

Carbin OL, Sokoloff L. Measurement of local 

cerebral blood flow with (14C)-iodoantipyrine. 

Am J Physiol. 1978;234:59-66

10. Mellion BT, Ignarro LJ, Oshlstein EH, Pontecorvo 

EG, Hyman AL, Kadowitz PJ. Evidence for the 

inhibitory role of guanosine 3'5'-monophosphate 

in ADP-induced human platelet aggregation in 

the presence of nitric oxide and related 

vasodilators. Blood. 1981;57:946-55.

11. Radomski MW, Palmer RMJ, Moncada S. The 

role of nitric oxide and cGMP in platelet 

adhesion to vascular endothelium. Biochm 

Biophys Res Commun. 1987;148:1482-9.

12. Rees DD, Plamer RNJ, Schulz R, Hodson HF, 

Moncada S. Characterization of three inhibitors 

of endothelial nitiric oxide synthase in vitro and 

in vivo. Br J Pharmacol. 1990;101:746-52.

13. Tanaka K, Gotoh F, Gomi S, Takashima S, 

Mihara B, Shirai T. Inhibition of nitric oxide 

synthesis induces a significant reduction in local 

cerebral blood flow in the rat. Neurosci Lett. 

1991;127:129-32.

14. Nowicki JP, Dural D, Poignet H, Scotton B. 

Nitric oxide mediate neuronal death after focal 

cerebral ischemia in the mouse. Eur J Pharmacol. 

1991;204:339-40.

15. Yamamoto S, Golanov EV, Berger SB, Reis DJ. 

Inhibition of nitric oxide synthesis increases focal 

ischemic infarction in rat. J Cereb Blood Flow 

Metab. 1992;12:712-26.

16. Morikawa E, Huang Z, Moskowitz MA. L-Argi- 

nine decrease infarct size caused by middle 

cerebral arterial occlusion in SHR. Am J Physiol. 

1992;263:632-5.

17. Nathan C. Nitric oxide as a secretory product of 

mammalian cells. FASEB J. 1992;6:3051-64.

18. Shapira S, Brandeis R, Weissman BA, Kadar T. 

The effects of NO synthase inhibitor on brain 

ischemia in vivo. Soc Neurosci Abs. 1992;18:645.




