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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

Objectives : Yanggyuksanhwa—tang is a prescription used for cerebral infarction clinically,

Methods : According to previous research data, the effect of Yanggyuksanhwa—tang on cerebral
infarction, we induced cerebral infarction by middle cerebral artery occlusion(MCAQ) in rats, and the rats
were administered Yanggyuksanhwa—tang.

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.

Conclusion : Yanggyuksanhwa—tang showed neuroprotective effect through preventing neuronal cell
apoptosis,
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Table 1. Contents of Yanaavuksanhwa—tang
Species Part used Latin name Weight(g)
Rehmannia glutinosa Lisosch. Fresh roots Rehmanniae Radix Preparat () 8.0
Lonicerae japonica Tuung. Lignum Lonicerae Caulis (BAE) 8.0
Forsythia koreana Kakar. Fruits Forsythiae Fructus GE#) 8.0
Gardenia jasminoides Epvs. Furits Gardeniae Fructus (LLAET) 4.0
Mentha arvensis var. piperascens Mak Leaves Menthae Herba (€:26)) 4.0
Anemarrhena asphodeloides Bgg. Rhizomes Anemarrhenae Rhizoma (501R) 4.0
Gypsum CaSO;4 - 2H,0 Gypsum Fibrosum B8) 4.0
Ledebouriella divaricata (Turcz)UkeL Roots Ledebouriellae Radix BER) 4.0
Schizonepeta tenuifolia var. japonica Kirac. Leaves Schizonepetae Herba GFIFT) 4.0
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Fig. 1. Schematic diagram of the observed area (red box) in penumbra of the infarct-side cortex of Middle

cerebral artery occlusion rat.
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Fig. 2. Effect of Yanggyuksantwa-tang on infarct area induced by Middle cerebral artery occlusion in rats. Sample
group demonstrated significant decrease of the infarct area in 4th sections as compared to the control

group.
*  P<0.05 compared between Control and Sample.

Table 2. Effect of Yanggyuksanhwa—-tang on Infarct Area Induced by Middle Cerebral Artery Occlusion in Rats(mm)

Order of Brain Sections

Ist 2nd 3rd 4th 5th 6th
Control 29.3+2.3 33.242.1 36.1£1.9 37.242.1 26.4+2.3 14.5+1.8
Sample 27.842.5 32.1+2.6 332422 31.8+1.8* 23.3+14 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.
* 1 P<0.05 compared between Control and Sample.

Table 3. Effect of Yanggyuksantwa-tang on Infarct Volume Induced by Middle Cerebral Artery Occlusion in Rats(mm)

Infarct Volume Increase or Decrease (%)
Control 354.4+11.9
Sample 319.249.2% -9.7

* 1 P<0.05 compared between Control and Sample.
Increase or Decrease % was calculated between Control and Sample.
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Fig. 3. Effect of Yangovuksanhwa-tang on infarct volume induced by Middle cerebral artery occlusion in rats.
Sample group demonstrated significant decrease of the infarct volume as compared to the control group.
* 1 P<0.05 compared between Control and Sample.

Control Sample
Fig. 4. TTC-stained brain sections of Middle cerebral artery occlusion rats. Red colored region is intact tissue
and white colored region demonstrates infarct area induced by Middle cerebral artery occlusion. Sample
group shows significant decrease of the brain infarct volume as compared to the control group.

Table 4. Effect of Yanggyvuksanhwa-tang on c-Fos Positive Cells in Penumbra of Infarct Induced by Middle
Cerebral Artery Occlusion in Rats

c-Fos positive cells Increase or Decrease (%)
Sham 31.542.5
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.
* 1 P<0.05 compared between Control and Sample.

Increase or Decrease % was calculated between Control and Sample.
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* 1 P<0.05 compared between Control and Sample.

Cerebral Artery Occlusion in Rats

Sample

Fig. 5. Effect of Yanggyuksanhwa-tang on ¢c-Fos positive cells in infarct penumbra induced by Middle cerebral
artery occlusion in rats. Sample group showed significant decrease of ¢-Fos positive cells as compared

Table 5. Effect of Yanggyvuksanhwa-tang on Bax Positive Cells in Penumbra of Infarct Induced by Middle

Bax positive cells

Increase or Decrease (%)

Sham 2.8+0.8
Control 38.244.1
Sample 22.1£3.8%*

-42.1

* 1 P<0.01 compared between Control and Sample.
Increase or Decrease % was calculated between Control and Sample.
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Fig. 6. c-Fos positive cells in infract penumbra induced by Middle cerebral artery occlusion in rats(section 1,
schematic diagram of penumbra; section 2, sham). Sample group(section 4) shows significant decrease
of c-Fos positive cells as compared to the control group(section 3).
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Fig. 7. Effect of Yanggyuksanhwa—-tang on Bax positive cells in infarct penumbra induced by Middle cerebral
artery occlusion in rats. Sample group showed significant decrease of Bax positive cells as compared

to the control group.

» 1 P<0.01 compared between Control and Sample.
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Fig. 8. Bax positive cells in infract penumbra induced by Middle cerebral artery occlusion in rats(section 1,
schematic diagram of penumbra; section 2, sham). Sample group(section 4) shows significant decrease
of Bax positive cells as compared to the control group(section 3).
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Fig. 9. Effect of Yanggyuksanhwa-tang on caspase-3 positive cells in infarct penumbra induced by Middle
cerebral artery occlusion in rats. Sample group showed significant decrease of Bax positive cells as
compared to the control group.

* 1 P<0.05 compared between Control and Sample.

Fig. 10. Caspase-3 positive cells in infract penumbra induced by Middle cerebral artery occlusion in rats(section
1, schematic diagram of penumbra; section 2, sham). Sample group(section 4) shows significant
decrease of caspase-3 positive cells as compared to the control groups(section 3).
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