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Protective Effects of Stephania tetrandra against Focal Cerebral Ischemic Damage
by Middle Cerebral Artery Occlusion in Rats

Hyuk-Sang Jung, Hyun-Sam Lee, Ran Won, Chul-Hun Kang, Nak-Won Sohn

Department of Neuroscience, Graduate School of East-West Medical Science, Kyung Hee University

Objective : This study was performed to investigate the protective effect of Stephania tetrandra(ST) against ischemic brain
damage after a middle cerebral artery(MCA) occlusion. The effect was evaluated using histological tests, neurobehavioral
tests, and biochemical tests.

Methods : Rats(Sprague-Dawley) were divided into four groups: sham operated group, MCA occluded group, post MCA
occlusion Stephania tetrandra administrated (7.6mg/100g) group, and normal group. The MCA was occluded by intraluminal
method. Stephania tetrandra was administrated orally twice at 1 and 4 hours after MCA occlusion. The neurobehavioral test
was performed at 3, 6, 9 and 24 hours after MCA occlusion by posture reflex test and swimming behavioral test. All groups
were sacrificed then. The brain tissues were stained with 2% tripheny! tetrazolium chloride(TTC) or 1% cresyl violet solution,
to examine infarct size, volume and cell number. Tumor necrosis factor-a level was measured from sera using Enzyme-Linked
Immunoabsorbent Assay(ELISA). The mRNA expression level of inflammatory cytokines and related receptor type [ and

1, IL-18, TL-6, and IL-10 6hours after MCA occlusion were also studied by reverse transcriptase polymerase chain
reaction(RTPCR).

Results : The results showed that: Stephania tetrandra (1) reduced infarct size and total infarct volume by 52.2% compared
to the control group; (2) attenuated significantly in neuronal death, which was shown by a decrease in cell number(P<0.01)
and size(P<0.01) in the boundary area of the infarction; (3) significantly reduced serum TNF-2 level, and increased the mRNA
level of IL- 10 in the cortex region(P<0.01). However, there was no significant effect on motor deficit in swimming behavioral
test.

Conclusions : In conclusion, Stephania tetrandra has protective effects against ischemic brain damage at the early stage of
ischemia. (4 Korean Oriental Med 2001;22(1):10-21)
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Table 1. Primers for Reverse Transcriptase Polymerase Chain Reaction

Name Sequences
L27A 5 -GGGAGCAACTCCATTCTTGT-3
(internal standard) 5 -ATGCTAACGTCCAAGTCTA-3
TNFa 5 -GAGATGTGGAACTGGCAGAGG-3
) 5 -GGTACAGCCCATCTGCTGGTA-3
TNERI 5 -TGGTGCTCCTGGCTCTGCT-3
5 -ACCTGGAACATTTCTTTCCGAC-3'
TNFR2 5 -ATGAGAAATCCCAGCATGCAG-3
5 -CTACAGACGTTCACGATGCAG-3
L1p 5 -CCAGGATGAGGACCCAAG-3'
] 5 -TCCCGACCATTGCTGTTT-3’
L6 5 -GACTGATGTTGTTGACAGCCACTGC-3
. 5 -TAGCCACTCCTTCTGTGACTCAA-3
.10 5 -GAAGTGATGCCCCAGGCAGA-3
] 5 -ACGTAGGCTTCTATCCAGT-3'
35 -
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Fig. 1. Infarct areas at brain section 2.57 to 10.97mm from interaural line. Control group is MCA occluded rats. ST group is
Stephania tetrandra administrated rats after MCA occlusion. Error bars indicate standard error of the mean. Statistical
significance of ST compared to the value for control group.(s%; P<0.05)
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Fig. 2. Infarct areas in TTC stained brain section. Each column demonstrates the series of rat brain coronal sections. Non-
damaged normal area in brain section is dark-pink stained by TTC, and infarcted area is white. Column A shows 2mn
thickness coronal sections of the brain in the MCA acclusion control group. Column B shows 2m thickness coronal
sections of the brain in the Stephania tetrandra administrated group. White infarct areas in the column B are decreased
in size with respect to corresponding areas in the column A.

Infarcted Volume(mm?)

Controt 8T
Group

Fig. 3. Total infarct volume each group. Sham group is
sham-operated rats. Control group is MCA occluded
rats. ST group is Stephania tetrandra administrated
rats after MCA occlusion. Error bars indicate
standard error of the mean. Statistical significance of

ST compared to the value for control group. (s%3%;
P<0.01)
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Table 2. Quantitative Changes in Cell Size and Cell Number after MCAO over Groups

Group cell size(um*) cell number
Intact” 752421 204.5+174
Control 34242.1 105.6+=174
ST 47.243.4%* 203.8£17.1%*

The number are shown as Mean + Standard Error

a) means normal neocortex portion. Control group is MCA occluded rats. ST group is Stephania tetrandra administrated rats after MCA occlusion.
** indicates that their statistical significance is P<0.01 compared to the value for Control Group, respectively.
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Fig. 4 Neuron cells in the cerebral cortex over groups. Each sectlon demonstrates the MCA occluded cerebral cortex stained
with cresyl violet(X200). Section A shows the cerebral cortex of the MCA occluded control group. Section B shows
Stephania tetrandra administrated group. Section C shows the neuron cells in the normal cerebral cortex. Neuron cells
in section A revealed profound hypotrophy and cell loss with respect to section C. Neuron cells in section B are
increased in cell size and cell number with respect to that in section A.

Table 3. The Effects of Stephania Tetrandra on the Level of TNF-2in Serum

Group Name TNF-a Level in Serum (pg/ml) Number of Samples
Normal 286 + 2.4 6
Sham 284+ 1.8 5
M Control 349+ 46 12
ST 28.0 & 1.2% 7

Control group is MCA occluded ratsand sham group is sham operated group. ST group is Stephania tetrandra administrated rats after MCA occlusion.

* p values are less than 0.005 for ST.  #indicates the standard deviation.
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Fig. 5. Comparative mRNA expression of cytokine in basal
ganglia. Control group is MCA occluded rats. ST
group is Stephania tetrandra administrated rats after
MCA occlusion. Error bars indicate standard error of
the mean. Statistical significance of ST compared to
the value for contral group.(¥%; P<0.01)

5
80 I Control

Percentage
(%, relative to Internal Standard)

TNFa  TNFRT  TNFR2 L6 iL-10 IL1B
Cytokine

Fig. 7. Comparative mRNA expression of cytokine in
hippocampus. Control group is MCA occluded rats.
ST group is Stephania tetrandra administrated rats
after MCA occlusion. Error bars indicate standard
error of the mean.
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Fig. 6. Comparative mRNA expression of cytokine in cortex.
Control group is MCA occluded rats. ST group is
Stephania tetrandra administrated rats after MCA
occlusion. Error bars indicate standard error of the
mean. Statistical significance of ST compared to the
value for control group.(¥; P<0.05)
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