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Effects of Sophora Subprostrata against Focal Cerebral Ischemic Damage by
Middle Cerebral Artery Occlusion in Rats

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

Department of Neuroscience, Graduate School of East-west Medical Science, Kyunghee University

Objective : This research was performed to investigate protective effects of Sophora subprostrata, against ischemic brain
damage after a middle cerebral artery(MCA) occlusion. The effect was estimated using histological test, neurobehavioural
test, and biochemical test.

Methods : Rats(Sprague-Dawley) were divided into four groups: Sham operated group, MCA occluded group, Sophora
subprostrata administrated group after MCA occlusion, and Normal group. The MCA was occluded by intraluminal method.
Sophora subprostrata was administrated orally twice(l and 4 hours) after middle cerebral artery occlusion. The
neurobeavioural test was performed at 3 hours, 6 hours, 9 hours and 24 hours after the surgery by posture reflex test and
swimming behavioural test. All groups were sacrificed at 24 hours after the surgery. The brain tissue was stained with 2%
tripheny! tetrazolium chloride(TTC) or 1% cresyl violet solution, to examine effect of Sophora subprostrata on ischemic
brain tissue. The blood samples were obtained from the heart of rats. Tumor necrosis factor-a level was measured from sera
using Enzyme-Linked Immunoabsorbent Assay(ELISA).

Results : The results showed that (1) Sophora subprostrata reduced infarct size and total infarct volume by 54.8%
compared to the contro! group, (2) that neuronal death, which was shown by decrease in cell number and size, was attenuated

_significantly in the boundary area of the infarction, (3) that serum TNF-a- level was reduced significantly, and finally, there
was significant recovery of motor deficit at 3 hours after MCA occluded by Swimming behavioural test.

Conclusions : In conclusion, Sophora subprostrata has protective effects against ischemic brain damage at the early stage
of ischemia. (J Korean Oriental Med 2000;21(2):68-78)
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Fig. 1. Schematic representation of coronal section of rat
brain. Cell number and the size on the circle were
evaluated with microscopy (X200).
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Fig. 2. Infarct areas in brain section 2m to 12mm from
interaural line. Control group is MCA occluded rats.
SS group is Sophora subprostrata administrated
rats after MCA occlusion. Error bars indicate
standard error of the mean. Statistical significance
of 8S compared to the value of control group(*;
P<0.05, **; P<0.01).
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Fig. 3. 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 2mm thickness
coronal sections of the brain in the MCA occlusion
control group. Column B shows 2mm thickness
coronal sections of the brain in the Sophora
subprostrata administrated group. White infarct
areas in the column B are decreased in size with
respect to corresponding areas in the column A.
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Fig. 4. Total infarct volume each group. Sham group is
sham-operated rats. Control group is MCA
occluded rats. SS group is Sophora subprostrata
administrated rats after MCA occlusion. Error bars
indicate standard error of the mean. Statistical
significance of SS compared to the value for control
group(**; P<0.01).

FETARo] AR hATSEINR MAskel o9 FRRTHGE miEm) mX s Ag (8D

EHE HoleA| Z& b BiadE 7
FhE] A ArE AF AS
3k,

Al Al

Hed &35 dA %’é—% A3A ti g FelA v
BE AANT £2 2042170932 1 27)E 75.2
+1.1m* A Th(Fig. 5 section A). FU= FHE #H T of
ZZAN AANE $E 105.6+17.4702 51.4% 3+
AP I A7) 343421 m 2 55.6% 9 &5 At
= AAEY ABARE ¢ 2718 vlwstd 8A
7+ 813l thFig. 5 section B). 5ol FollA
AAE FLE 2015112302 72% A= A
T 1 FA7)E 56348342 27.0% FET 9 &5
o] AZAANTE &£23o] 247} 284 A(P<0.01, P<0.001)
o A = ATHFig. 5).

3. AFRY gito Y &Y
BH&3} 012]7)%5-2 H718lE Morris Water Maze''S
o] &8t Af{FRIIHAN AAGY AR HALH
sham 9] 7% A@ F&°] F2 529 W2 gu
FHo|AY WS WY& Falo] Hldte 4= 7t
7“ B FoEEds A3 gxTd 502 FL
FAde 2en 51;53}1‘1: Pkt B riFg. 6)
9 FAY AT AZtol AFgel wet FA2 7}

= oA —57]"5]"\:‘ %—% YERRRL

o
+
38l
it
-4
=2
=

i s Y
- ~
. T ) L o
. T . e
A Lo P
Ty,
> - o " e
. A R
° PR P
. - 3
- 1. . g T Y .
. v . o
- W LS - S -
$ B * % " T F¥w T
s 1 L Pow ’ et
F] B . 5w .
. 7 - N e .
. . ; . - » R —
: _Oa R " P
S . mom

PO [

Fig. 5. Neuron cells in the cerebral cortex over groups. Each section demonstrates the MCA occluded cerebral cortex stained
with cresyl violet(X200). Section A shows the neuron cells in the normal cerebral cortex. Section B shows the cerebral
cortex of the MCA occluded control group. Section C shows Sophora subprostrata administrated group. Neuron cells in
section B revealed profound hypotrophy and cell loss with respect to section A. Neuron cells in section C are increased
in cell size and cell number with respect to that in section B.
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Fig. 6. Swimming patterns of rats in water bath each group. A show swimming patterns of normai group. B show that of
control group. Contro! group swim turning left continuously. + indicates the starting point of swimming.
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Fig. 7. Time-course of the total path length over groups in
water bath. Sham group is sham-operated rats.
Control group is MCA occluded rats. SS group is
Sophora subprostrata administrated rats after MCA
occlusion. Error bars indicate standard error of the
mean.
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Fig. 8. Time-course of the percentage of left turning angles
over groups in water bath. Sham group is sham-
operated rats. Control group is MCA occluded rats.
SS group is Sophora subprostrata administrated
rats after MCA occlusion. Error bars indicate
standard error of the mean. Statistical significance
of SS compared to the value for control group(*;
P<0.05).
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Fig. 9. Time-course of the percentage of number of left
turns over groups. Sham group is sham-operated
rats. Controt group is MCA occluded rats. SS group
is Sophora subprostrata administrated rats after
MCA occlusion. Error bars indicate standard error
of the mean. Statistical significance of SS
compared to the value for control group(*; P<0.05).
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Fig. 10. Time-course of the posture reflex score over
groups. Sham group is sham-operated rats.
Control group is MCA occluded rats. SS group is
Sophora subprostrata administrated rats after
MCA occlusion. Error bars indicate standard error
of the mean.

Table 1. The Effects of Sophora Subprostrata on the Level of Serum TNF-a of the MCA Occluded Rats
Group Name INF-2 Level in Serum (pg/mi) Number of Samples
Normal 28.6+2.4 6
Sham 284+1.8 5
Control 349+4.6 12
SS 27.8+1.8 9

Normal group is rats without any treatment. Sham group is sham-operated rats. Control group is MCA occluded rats. SS group is Sophora subprostrata
administrated rats after MCA occlusion. The number are shown as mean + standard error. Statistical significance of SS compared to that for control group(*;

P<0.005).
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