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Neuroprotective Effect of Hwangryunhaedok-tang on the Brain
Ischemia Induced by Four-Vessel Occlusion in Rats

Min-Jung Lee, Young-Ock Kim, Kang-Jin Lee, Young-Beob Yu, Sun-Yeou Kim,
Sung-Soo Kim", Ho-cheol Kim

Grand. school of East-West Medical Science, Dep. of Herbal Pharmacology Kyung Hee University, Seoul 130-701, Korea,
Dept. of Oriental Rehabilitation, College of Qriental Medicine, Kyung Hee University”, Seoul 130-701, Korea

Objectives: Hwangryunhaedok-tang (Huang-lian-jie-du-tang, HRHDT, &:8f#351%) is a traditional Korean herbal
medicipe that is formulated with Coptidis Rhizoma, Phellodendri Cortex, Scutellariae Radix and Gardeniae Fructus. HRHDT
is cold (J%) and bitter () in nature and has general properties of clearing heat and detoxifying (% 2A##3), strengthening the
stomach and settling the liver (}t'5 ), and reducing inflammation, fever and swelling. This formula can prevent and treat
artherosclerosis, hyperplasia of the endothelium, cerebral fluid circulation, cerebral vascular deterioration through aging,
impairment of neurotransmitters, or disruption of the functioning of the cerebral cortex following infection or trauma. The
purpose of the study reported here was to determine the neuroprotective effect of HRHDT on global ischemia induced by 4-
vessel occlusion in Wistar rats.

Methods: HRHDT extract was lyophilized after extraction with 85% methanol and 100% water. Rats were induced to 10
minutes of forebrain ischemia by 4-vessel occlusion (4-VO) and reperfused again. HRHDT was administered with a dose of
100 mg/kg, and 500 mg/kg of 85% methanol extracts and 100 mg/kg of 100% water extracts, respectively, at 0 min and 90 min
after 4-VO. Rats were killed at 7 days after ischemia and the number of CA1 pyramidal neurons was counted in hippocampal
sections stained with cresyl violet.

Results: Body temperature of animals showed no significant difference between saline-treated groups and HRHDT
extracts-treated groups until 5 hours of reperfusion. This result indicated that neuroprotective effects of HRHDT extracts were
not due to hypothermic effects. The administration of HRHDT showed a significant neuroprotective effect on hippocampal
CAI1 neurons at 7 days after ischemia compared to the saline-treated group (P<0.001). HRHDT methanol extracts of 100 mg/
kg, 500 me/kg and HRHDT water extracts of 100 mg/kg showed 88.5%, 98.3% and 95.1% neuroprotection, respectively.

Conclusions: The results of this study demonstrate that administration of HRHDT is highly effective in reducing neuronal
damage in response to transient global cerebral ischemia. HRHDT may involve many mechanisms that might account for its
high degree of efficacy. A number of factors including free radicals, glutamate, calcium overload, NO, and various cytokines
have been proposed to have an important role in causing neuronal death after short periods of global ischemia. Further studies
are needed to know the neuroprotective mechanisms of HRHDT. (J Korean Oriental Med 2002,23(4):161-168)

Key Words: Hwangryunhaedok-tang (Huang-lian-jie-du-tang), 4-vessel occlusion {4-VO), brain ischemia,
neuroprotection, hippocampus J
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Fig. 1. HRHDT did not cause any significant change in
rectal temperature change folfowing cerebral
ischemia. Rectal iemperatures were measured in
rats subjected to global cerebral ischemia for 1Q min.
Each sample was administered 0.89% physiologicat
saline (0.2 /kg, i.p.; controf}, HNRHDT methanal
extracts of 100us/ke(n=4}, 500ng/kg(n=5} and
HRHDT water extracts of 100mg/ke(n=4} at 0 and 90
minutes following ischemia, respectively. Nurmber in
parenthesis represents the tumber of animals.
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Fig. 2. Typical photomicrographs of the rat right
hippocampus at 7 days after 10 minute ischemia in
the sham, control and HRHOT treated groups.
Cresyl-violet staining of coranal hrain sections at the
dorsal hippocampus shawed selective, and delayed
neuronal cell loss in the hippocampal CA1 induced
by global ischemia. In the sham-operated rats, arrow
showed the tracks of the CA1 pyramidat neurons{A)
and the majority of pyramidal ceffs in the CA1
subfield present unaltered staining properties(b). in
control rats, arrow showed a reduced staining
intensity of the pyramidal cell layer and neuronal
changes were restricted to the CA1 subfield (C). The
damage could be characterized by coagulative celt
change of pyramidal neurons and pronounced gliosis
(d). HRHOT MeOH extracts (100 wg/ke) treated
group (E€,f}) showed a marked reduction in the
number of irreversible damaged pyramidal cells in
the CA1 subtield each. Scale baris 100.0 ym.
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Fig. 3. Protective effects of HRHDT at 7 days after 10-
minute ischemia. HRHDT was given MeOH extracts
100mg/kg (n=4), 500mg/kg (N=5) and H:0 extracts

100mg/kg (n=4) and 0.89% physiological saline 0.2ng
/keg (i.p.; control) at 0 and 90 min. of ischemia.
Results represented average normal-appearing CA1
pyramidal neuronal counts over a 1 mm length of both
left and right hemispheres of three sections.
Numbers in parenthesis are numbers of animals.
Values are means+SEM. Data obtained for group
were analyzed by Student’s t-test compared between
control and each sample group (*** P<0.001).
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