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Protection and Mechanism of Ursolic Acid on Focal Cerebral Ischemia-reperfusion Injury in Rats
CHEN Peng” , DING Zhi-jie (Handan Central Hospital, Handan 056001, China)

[ Abstract | Objective: To investigate the protected effects and mechanism of ursolic acid (UA) against
focal cerebral ischemic-reperfusion injury in rats. Method: Totally 120 Sprague-Dawley (SD) rats were randomly
divided into six groups as following: sham operation group, ischemic-reperfusion model group, UA 20, 40, 80,
120 mg - kg ' treated groups, 20 expremental animals every group, respectively. The model of focal cerebral
ischemic reperfusion was established with Zea-Longa occluding suture in rats. Drugs were given immediately by tail
injection when the suture was inserted. And 6 h later, the neurological deficits, ratio of infarct volume, water
content of the brain were evaluated. Total antioxidative capacity (T-AOC) and the content of creatine kinase
(CK), lactate dehydrogenase ( LDH), malondialdehyde ( MDA ) in serum were determined. The activity of
superoxide dismutase (SOD), glutathione peroxidase, (GSH-Px), catalase (CAT) and the content of MDA in
brain tissue were determined, and the histopathological changes were observed by haematoxylin and eosin ( HE)
staining. Result; Compared with sham operation group, the neurological scores of focal cerebral ischemia-
reperfusion model group was significantly decreased (P <0.01); the content of CK, LDH, MDA in serum were
significantly increased (P <0.01), and the level of T-AOC was significantly decreased (P <0.01); the ratio of
infarct volume and water content of the brain were significantly increased (P <0.01) ; the activity of SOD, GSH-
Px, CAT in brain tissue were significantly decreased (P <0.01), the content of MDA was significantly increased
(P <0.01); and the histopathological changes of brain tissue was appeared. Compared with focal cerebral

ischemia-reperfusion model group, the neurological scores of UA (40, 80, 120 mg - kg ') treated groups was
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significantly decreased (P < 0.05, P < 0.01), and the contents of CK, LDH, MDA in serum were also
significantly decreased (P <0.05, P <0.01), while T-AOC was significantly increased (P <0.05, P <0.01).
The ratio of infarct volume and brain water content of UA (80, 120 mg kg ') treated groups were significantly
decreased (P <0.05, P <0.01), and the activity of SOD, GSH-Px, GST in brain tissue of UA (80, 120 mg -
kg™") treated groups was significantly increased (P <0.05, P <0.01), and the histopathological changes of UA
treated groups were significantly improved compared with ischemia-reperfusion model group. Conclusion; UA can

protect focal cerebral ischemic-reperfusion injury in rats, which may be related with its pharmacological effects of

enhanceing the activity of antioxidant enzymes and free radical scavenging capacity.
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Table 1  Effects of ursolic acid on neurological scores, ratio of
infarct volume and water content of brain of focal cerebral ischemic-

reperfusion injury rats (x +s,n =10)

a3 ) MZINREE S MAE BE (R G 5 7K
/mg-kg ! /5y /% /%
M F A - 5.0+0.0 0.0+0.0 78.2£1.1
% - 1.4 0.3  28.8%2.52  85.4=x1.3%
e 20 1.8+0.5 26.7 +2.8 83.5+1.0
40 2.0+0.5" 25.33.0 81.1+0.8%
80 2.3+0.7"  22.7£3.1° 77.2=x1.29
120 2.7+0.6"  19.0£2.9% 752 x0.9%

F S EFEARALKYP<0.05,7P<0.01; SEB L LE P <
0.05,YP<0.01(F£2~3),

3.4 %k ey kb v B st i P 3 OK BRI 3 Hh CK, LDH,
MDA, T-AOC {5z M 5 TR 4 AH tb, BB 2 R
FRM Y o CK,LDH, MDA & & i & A& (P <0.01),
T-AOC . AR (P <0.01) ; 22 BB IR 40 ~ 120 mg-
kg "'"VAYT A, LI h CK, LDH, MDA & & i 3 P& i
(P<0.05,P <0.01),T-AOC & ZF} & (P <0.05,
P<0.01), %2,

x2 BRBRXMBMMMERNEEFEXRMFEH CK,LDH,MDA £8K T-AOC B (x +s5,n=10)

Table 2 Effects of ursolic acid on content of CK, LDH, MDA and level of T-AOC in serum of focal cerebral ischemic-reperfusion injury rats

(xxs,n=10)
F & CK LDH MDA T-AOC
2E%IJ 1 1 1 1 1
/mg-kg” /U-L~ /U-L"~ /nmol- L~ /U-L~
IPEN - 161.7 £39.2 183.4 £70.6 3.5+1.2 16.4 +3.7
it - 354.6 +95.4% 397.8 +103.4% 7.6 +1.8% 7.8 +2.2%
fE LR 20 327.6 +97.3 376.4 £82.5 5.8 +1.4% 8.5+2.6
40 298.4 +86.8% 326.2 +86.7% 5.4+1.3% 9.2 +2.3%
80 263.1£57.7Y 291.8 +70.4% 4.9+1.29 10.3 £3.1%
120 227.5 +50.9% 246.7 +75.2% 4.5 £1.2% 11.5+2.8Y

3.5 O ey kb e Ml e i £ R K B 41 2L b SOD,
GSH-Px, CAT {ifi £ Jv. MDA & #AS2M Jay bk 1k ik
I P R Y 2 K R 41 4L SOD, GSH-Px,
CAT {& PEE B F AR B F FEAR (P <0.01) , MDA %

R ETE (P <0.01) ; ZAEHR R 80 ~ 120 mg-kg '
I G i 41 h SOD, GSH-Px, CAT ¥ 1 1 3 I &
H MDA é‘iﬁ%[{%{[ﬁﬂP <0.05,P <0.01), W
%3,
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®3 HERBRXBHEKEMEETARMALAS SOD,GSH-Px,CAT iF 4K MDA & BH M (x £5,n=10)

Table 3  Effects of ursolic acid on activity of SOD, GSH-Px, CAT and content of MDA in brain tissue of the focal cerebral ischemic-

reperfusion injury rats (x +s,n =10)

H 4 SOD GSH-Px CAT MDA
éﬂfm 1 1 1 1 1
/mg-kg” /U+mg~ /U+mg~ /U+mg~ /U+mg~
#F AR - 15.3 3.5 20.4 3.8 4.5+1.4 3.7+1.2
[l - 7.1+2.5% 9.7 £2.6% 2.2 +0.8% 7.2 +2.4%
AER R 20 7.8+2.3 10.2 2.5 2.4+0.9 6.8 +2.1
40 8.2+2.4 10.9 £2.4 2.6 1.1 6.5+2.2
80 9.9 +2.3% 12.7 £2.8% 3.1+1.0% 5.7 +1.8Y
120 11.8 £2.6% 15.2 £3.1% 3.8+1.3% 4.6 +1.3%
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Effects of ursolic acid on brain tissue histopathological changes of focal cerebral ischemic-reperfusion injury rats (HE, x400)
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