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Effects of PNU-282987 on neuronal apoptosis and learning and memory abili-

ty after cerebral ischemia-reperfusion in rats

LI Xiaomin, FAN Wenxiang *
Department of Pharmacy, Zhongda Hospital, Southeast University, Nanjing 210009, China

Abstract To investigate the neuroprotective effect and possible molecular mechanism of PNU-282987 on rats
subjected to ischemia and reperfusion. In this study, middle cerebral artery occlusion/reperfusion ( MCAO/R) in
rats was used as the animal model. The 44 Sprague-Dawley (SD) rats were divided into 4 groups, sham group,
model group, low-dose of PNU-282987 (1.2 mg/kg) and high-dose of PNU-282987 (2.4 mg/kg) treatment
group. Y-maze test was tested for the learning and memory abilities of rats, and we also examined the brain infarct
size, brain edema and neurological dysfunction in rats. Furthermore, HE staining was used to evaluate the neuro-
nal injury and TUNEL assay was used to evaluate the neuronal apoptosis in the rat brain. The results revealed that
the learning and memory abilities of rats in treatment group improved significantly, and treatment with PNU-
282987 reduced brain infarct size, lessoned brain edema, lessened neurological dysfunction, ameliorated pathologi-
cal injury and prevented neuronal apoptosis. The above results suggest that the underlying mechanism of PNU-
282987 on improving learning and memory abilities of rats after cerebral ischemia and reperfusion may include

the inhibition of neuronal apoptosis.
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1.1 ZhdbR7H
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BT AR o B, N ZE MCA, RJGIRY7
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5253 d, RIRG 255 L BHEAL FE T 248 TTC L fd,
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Table 1 Effects of PNU-282987 on infarct size after MCAO/R in rats

(x+s,n=8)
Group Dose/ (mg/kg) Infarct size/%
Sham - -
Model - 34.43 +4.31%
PNU-282987 2.4 20.35£5.17° "
PNU-282987 1.2 29.09 +4.56 "

#P <0.01 vs sham group; * * P <0.01, * P <0. 05 vs model group

3.2 PNU-282987 Mk 4k fo B i 72 J& X R AY 2 %
AR A A K E

M1 2% 2 AT O, Mt i P ), SRR
B, B R T BRZH K SR i 22 T RE VT 43 1 B /K i
B B (P <0.01)  $E/R B Yy, SEAR
X REZ B, PNU-282987 36 97 21 AT 4k 2% P I R
B 2 T RETE 4y (P <0.01, P <0.05), PNU-
282987 1= 71l 4 41 AT S 3 AV it ot A B % UK o
(P<0.01),

Table 2 Effects of PNU-282987 on neurological deficit scores and
brain edema after MCAO/R in rats(x £s,n =8)
Group Dose/ Ne-ur-ological Brain
(mg/kg) deficit scores edema/ %
Sham - - 77.19 £2.01
Model - 2.75 0. 46" 81.61 1. 84%
PNU-282987 2.4 1.75£0.46" " 78.69 +1.65" "
PNU-282987 1.2 2.13+0.64" 79.90 +£2.20

#pP <0.01 vs sham group; * P <0.05,* * P <0.01 vs model group

3.3 PNU-282987 & & e B2 )56 K R w428
o R

ik ke 0P R 9 O AT R A K 2H 2 25 4 IE
L A MHE S B 5 R A, fh R TR IR AL ; A
RIS ML A Z5 0 3, HES 25 L, D™ SRR AL
PNU-282987 J&97 )& , # & TC I TE 45 21 e 38 (&1 1-
A) o XPRERE R #E TR, AR R, ST AR
P, 155 1Y 20 1 ke 0l o A2 T 43 B A (P <
0.01), 5ERIZ L, PNU-282987 iy 7 4 fisi fikt il
WA TR REAIG, H PNU-282987 & 77| i 4 HAT 1B 2%
(P <0.01) (K& 1-B) ,
3.4 PNU-282987 Fp4) b on 7 2 )5 A% 2 LA T

I 2 W] 0L, Mk i PR ), SR TR
B BRI R R T ph e B B (P <
0.01) . SEIAIXS R4 %, PNU-282987 /97 41
K IR AL 40 Hp 8 T A 22 0 A B 3 P R IR
(P<0.01),
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PNU-282987
(12 mg/kg)

PNU-282987
(2.4 mg/kg)

Figure 1 Effects of PNU-282987 on neuronal injury in the ischemic cerebral cortex of rats
A :Representative HE staining of brain tissues(200 x ) ; B:Quantitative analysis of pathological grade (x +s,n=3)

#pP <0.01 vs sham group; * P <0.05,* * P <0.01 vs model group
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Figure 2 Effects of PNU-282987 on neuronal apoptosis in the ischemic cerebral cortex of rats
A ;Representative TUNEL staining of brain tissues(400 x ) ; B: Quantitative analysis of TUNEL positive cells (x +s,n=3)

#P <0.01 vs sham group; * P <0.05, * * P <0. 01 vs model group

3.5 PNU-282987 #2 & 4 o i i )5 K A& ] 5
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B R B 2 A 2= 2 02 me f . SRR 3.

Table 3 Effects of PNU-282987 on learning score and memory score in
Y-maze test of rats after middle cerebral artery occlusion/reperfusion
(MCAO/R) (x +s,n=10)

Group Dose/ Learning Memory
(mg/kg) score score
Sham - 31.40 = 11. 61 8.40 +0.97
Model - 49.40 +7. 18% 6.50 £0.97%
PNU-282987 2.4 35.50 £11.41"* 7.70 £0.82 " "
PNU-282987 1.2 43.70 +£8.56 7.10 0. 99

#P <0.01 vs sham group, * * P <0. 01 »s model group
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