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Effects of Methanol Extract of Jukryuljichul-hwan
on Global Cerebral Ischemia of Rats

Ji-Cheol Ryu, Young-Kyun Kim, Jung-Nam Kwon

Department of Circulatory Internal Medicine, College of Oriental Medicine,
Dong~Eui University

Objectives : Ischemic brain injury is a worldwide problem that often causes irreversible brain damage. Moreover,
prevention of ischemic brain injury is more important than anything else, since after-effects of stroke significantly
threat the quality of life. Jukryukjichul-hwan (JRH) is an oriental medicinal formula for stroke patients in Korea. This
study evaluated neuroprotective effects of methanol extract of JRH on global cerebral ischemia in rats. Changes of
the pyramidal neurons, Bax and TUNEL immuno-positive neurons in CAl hippocampus were observed usmg
immunohistochemistry.

Methods : Sprague-Dawley Rats were induced with temporal global cerebral ischemia (TGI) by occluding the
bilateral common carotid artery with hypotension. The rats were divided into 3 groups. We treated one group with
methanol extract of JRH after operation, another group before and after the operation. We observed Bax expressions
inducing apoptosis of neurons and TUNEL-positive Pyramidal Neurons as an index of survival and apoptosis of
pyramidal neurons in CAl Hippocampus.

Results : JRH treatment before and after TG inhibited Bax expression in CAl hippocampus. JRH treatment before
and after TGI reduced the cell death of pyramidal neurons in CAl hippocampus. JRH treatment after TGI reduced
the cell death of pyramidal neurons in CAl hippocampus. JRH treatment before and after TGI reduced
TUNEL-positive cells in CAl hippocampus.

Conclusion : These results suggest that JRH has a neuroprotective effect (by anti-apoptosis) against cerebral
ischemia.
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Table 1. Prescription of Jukryukjichul-Hwan
w4 4 B4 EE ()
TR ’ Massa Medicata Fermentata - 240
SF7R3 Poria 40
EF-(D) Semen Sinapis 40
=3 Rhizoma Pinelliae 40
BMCKHHEE AL Rhizoma Atractylodis 40
) Radix Scutellariae 40
g Fructus Aurantii Immaturus 40
B Pericarpium Citri Nobilis 40
i () Rhizoma Arisaematis 40
i Fructus Crataegi 40
ERAEL) Radix Angelicae Gigantis i 20
EERETY) Rhizoma Coptidis 20
i Bambusae Caulis in Liquamen 200
Bt Rhizoma Zingiberis Juice 200
w & 1040
* B8 HES B BA, £E W £AFY DoiN EAY £EL v BR
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Table 2. Changes of Bax Expressions in CA1 Hippocampus of Global Cerebral Ischemia in Rats

Optical Density

Groups (% of Normal) Decrease (%)
Normal 100.0+0.0 -
Control 928.3+100.4 -
Sample 1 726.5£68.3 21.7
Sample 11 419.3£74.7" 54.8

Normal: Non operated group

Control: Group operated with 40 mmHg of hypotension and bilateral common carotid artery occlusion for 10 minutes
Sample I: Group treated with methanol extract of Jukryukjichul-hwan after the same operation as the control group
Sample II: Group treated with methanol extract of Jukryukjichul-hwan before and after the same operation as the control group

Decreases in % are calculated between sample and control.
Data are presented as meantstandard error (n=6).
=; Statistical significance with student T-test; **: P<0.01
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Fig. 1. Brain sections stained with immunohistochemistry of Bax proteins. Bax expression of sample Il group

suppressed significantly compared to the control group.
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Fig. 2. Brain sections stained with cresyl violet. Survival pyramidal neurons of sample | and sample Il groups were

increased significantly compared to the control group.
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Table 3. Changes of Survival of Pyramidal Neurons in CAs Hippocampus of Global Cerebral Ischemia in Rats

Groups Cell Number Increase (%)
Normal 211.549.1 -
Control 63.5+11.6 -
Sample I 103.812.6" 63.5
Sample I 123.7£13.2" 94.8

Normal: Non operated group

Control: Group operated with 40 mmHg of hypotension and bilateral common carotid artery occlusion for 10 minutes

Sample I: Group treated with methanol extract of Jukryukjichul-hwan after the same operation as the control group

Sample II: Group treated with methanol extract of Jukryukjichul-hwan before and after the same operation as the control group
Increases in % are calculated between sample and control.

Data are presented as meantstandard error (n=6).
*; Statistical significance with student T-test
*. P<0.05; **: P<0.01
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Table 4. Changes of TUNEL-Positive Pyramidal Neurons in CA: Hippocampus of Global Cerebral Ischemia in

Rats
Groups Number of Positive Cells Decrease (%)
Normal 9.0+1.7 -
Control 79.2+£8.4 -
Sample 1 70.8+11.8 10.5
Sample II 58.2+7.2° 26.5

Normal: Non operated group

Control: Group operated with 40 mmHg of hypotension and bilateral common carotid artery occlusion for 10 minutes
Sample I: Group treated with methanol extract of Jukryukjichul-hwan after the same operation as the control group
Sample II: Group treated with methanol extract of Jukryukjichul-hwan before and after the same operation as the control group

Decreases in % are calculated between sample and control.
Data are presented as meantstandard error (n=6).
*; Statistical significance with student T-test; *: P<0.05
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Fig. 3. Brain sections stained with TUNEL immunoreaction. TUNEL-positive pyramidal neurons of sample Il group
was decreased significantly compared to the control group.
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