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Neuroprotective Effect of HyulBuChookAu-Tang
on Focal Cerebral Ischemia of the Rats

Eun-Hee Cho, Jung-Nam Kwon, Young-Gyun Kim

Dept. of Oriental Medicine, Graduate School, Dong-eui University

-

neural damage following focal cerebral infarction.

neurons in brain regions.

penumbra of brain regions induced by MCAO.

focal cerebral infarction,

Objectives : This study examined the neuroprotective effect of Hyulbuchookautang (IfFZ 5%, HBCAT)against

Methods : Sprague-Dawley Rats were induced with focal cerebral infarction by temporal middle cerebral artery
occlusion (MCAQ). The rats were divided into 2 groups. We treated extract of HBCAT to one group after operation
(sample group), and the other group wasn't treated after operation {control group). We observed neurological scores
and TTC-stained infarct area, total infarct volume in brain sections and Bax-positive neurons, HSP70- positive

Results : HBCAT treatment at 3 days after MCAO reduced neurological scores induced by MCAO. HBCAT
treatment at 5 days after MCAO reduced TTC-stained infarct area in brain sections induced by MCAO. HBCAT
treatment at 5 days after MCAOQ reduced total infarct volume in brain sections induced by MCAO. HBCAT treatment
after MCAQ reduced Bax-positive neurons in cortex infarct core and cortex infarct penumbra and caudo-putamen of
brain regions induced by MCAQ. HBCAT treatment after MCAO reduced HSP70- positive neurons in cortex infarct

Conclusions : These results suggest that HBCAT has a neuroprotective effect against focal cerebral ischemia.

Key Words: Hyulbuchookautang (BFEZFSS, HBCAT), middle cerebral artery occlusion (MCAQ), neuroprotective effect,
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Fig. 1. Effect of Hyulbuchookautang on neurclogical scores of MCAQ rats. Sample group demonstrated significant
(» P<0.05 compared with control) reduction of the neurological score on 3 days after MCAQ and treatment.

Data presented as mean * standard error.
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Fig. 2. Effect of Hyulbuchookautang on TTC-stained infarct area in brain sections of MCAQ rats. Sample group
demonstrated significant (+ P<0.05 compared with control) reduction of the infarct area in 3rd and 4th brain
sections as compared with the control group. Data presented as mean * standard error.
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Fig. 3. TTC-stained brain sections of MCAQ rats. Section number indicates the sequence from rostral to caudal
order. Sample group demonstrated significant reduction of the infarct area in brain sections as compared

with the control group.
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Table 3. Effect of Hyulbuchookautang on Neurological Scores of MCAO Rats

1 day 3 days 5 days
Sham 0.50+0.22 0 0
Control 3.33+0.33 3.83+0.17 3.67+0.21
Sample 3.170.31 3.33+021° 3.17+0.31

Sham: Group operated without MCAQ
Control: Group operated with temporal MCAO

Sample: Group operated with temporal MCAO and then treated with HyulBuChookAu-Tang
Data presented as mean + standard error (*: P<0.05 compared with control).
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Fig. 4. Effect of Hyulbuchookautang on TTC-stained total infarct volume of MCAO rats. Sample group demonstrated
significant (= P<0.05 compared with control) reduction of total infarct volume as compared with the control

group. Data presented as mean * standard error.

xidase®] HMH(ABC Vectastain Kit)ol] wje} 24z}
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USA)IA 5-1082F 24 Whg-A17]3, 220 € poly-
L-lysine ZRE &eto|=of £ $ 2-347F A=
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2Elofl A4sla “NIH Image” softwareE AR5,
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Table 4. Effect of Hyulbuchookautang on TTC-stained Infarct Area in Brain Sections of MCAO Rats 2)
mm
section-1 section-2 section-3 section-4 section-5
Sham 0 0 0 0 0
Control 37.443.1 41.6+2.2 40.4+2.1 38.246.0 21.2+6.8
Sample 356428 38.7£3.0 33.2+3.0° 22.4+4.6" 10.6+3.0

Sham: Group operated without MCAO
Control: Group operated with temporal MCAO

Sample: Group operated with temporal MCAO and then treated with HyulBuChookAu-Tang
Data presented as mean + standard error (*: P<0.05 compared with control).
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Fig. 5. Effect of Hyulbuchookautang on Bax—positive cells in brain regions of MCAQO rats. Sample group demon-—
strated significant (= P<0.05 compared with control, = P<0.01 compared with control) decreases of
Bax-positive cells in brain regions as compared with the control group. Data presented as mean * standard

error.
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Table 5. Effect of Hyulbuchookautang on TTC-stained Total Infarct Volume of MCAO Rats

(i)
Volume Decrease % P-value
Sham 0
Control 355.8429.3 -
Sample 288.743.11 18.9 <0.05

Sham: Group operated without MCAO

Control: Group operated with temporal MCAO

Sample: Group operated with temporal MCAO and then treated with Hyulbuchookautang
Data presented as mean + standard error.
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Table 6. Effect of Hyulbuchookautang on Bax—Positive Neurons in Brain Regions of MCAO Rats

Brain Regions

Cortex Cortex Caudo-
Infarct Core Infarct Penumbra putamen

Sham 0 0
Control 69.7+5.7 522434 73.5+4.7
Sample 52.7+4.6' 36.744.0" 61.543.5"

Sham: Group operated without MCAO

Control: Group operated with temporal MCAO

Sample: Group operated with temporal MCAO and then treated with Hyulbuchookautang

Data presented as mean =+ standard error (*: P<0.05 compared with control, **: P<0.01 compared with control).

AZEA AEAE RS A2 iRl eble 1, HAB SN HAA ®Ao] 27} 374431

Fig. 1 2%). mm’, 41.6+2.2 mm’, 40.4+2.1 mm’, 38.2+6.0
mm’ 2 21.246.8 mm’ o], HAMe] F|

2. M HA A HXo| 0|klE FE A& 355.8429.3 mm’ o]tk Samplete 7tz
z} 2o TTC dAE 22 dHod HAM 356428 mm’, 38.7+3.0 mm’, 33.2+3.0 mm’,
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Fig. 6. Immuno-reacted brain sections against Bax on brain regions of MCAQO rats. Section 1 shows a whole brain
section, A indicates the cortex infarct core region, B indicates the cortex infarct penumbra region, and C
indicates the caudoputamen. Section 2: Control, cortex infarct core, Section 3: Sample, cortex infarct core,
Section 4: Sham, cortex, Section 5 Control, cortex infarct penumbra, Section 6: Sample, cortex infarct
penumbra, Section 7: Sham, caudoputamen, Section 8: Control, caudoputamen, Section 9: Sample,
caudoputamen. Sample group demonstrated significant (P<0.05 compared with control, P<0.01 compared
with control) decreases of Bax—positive cells in brain regions as compared with the control group.
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Fig. 7. Effect of Hyulbuchookautang on HSP70-positive cells in brain regions of MCAQO rats. Sample group
demonstrated significant (2 P<0.01) decreases of HSP70-positive cells in the cortex infarct penumbra as
compared with the control group. Data presented as mean = standard error.
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Table 7. Effect of Hyulbuchookautang on HSP70-Positive Neurons in Brain Regions of MCAO Rats

Brain Regions

Cortex Cortex Caudo-
Infarct Core Infarct Penumbra putamen

Sham 0 0
Control 33.0£3.6 66.5+4.7 28.5+2.3
Sample 28.5+2.4 45.0£3.4" 26.5+2.4

Sham: Group operated without MCAO

Control: Group operated with temporal MCAO

Sample: Group operated with temporal MCAO and then treated with Hyulbuchookautang
Data presented as mean =+ standard error (**; P<0.01). .

78



Z23] 9 291 : Neuroprotective Effect of HyulBuChookAu-Tang on Focal Cerebral Ischemia of the Rats  (319)

Fig. 8. Immuno-reacted brain sections against HSP70 on brain regions of MCAQ rats. Section 1 shows a whole
brain section, A indicates the cortex infarct core region, B indicates the cortex infarct penumbra region, and
C indicates the caudoputamen. Section 2: Control, cortex infarct core, Section 3: Sample, cortex infarct core,
Section 4: Sham, cortex, Section 5: Control, cortex infarct penumbra, Section 6: Sample, cortex infarct
penumbra, Section 7: Sham, caudoputamen, Section 8 Control, caudoputamen, Section 9 Sample, caudoputamen.
Sample group demonstrated significant (P<0.01) decreases of HSP70-positive cells in the cortex infarct

penumbra as compared with the control group.
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