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[ Abstract | Objective: To observe the neuroprotective effects of cerebral ischemic preconditioning
(CIP) on cerebral ischemia reperfusion and the expressions of brain-derived neurotrophic factor ( BDNF) , grial
cell-lime derived neurotrophic factor ( GDNF) and vascular endothelial growth factor ( VEGF) in the cortex and
hippocampus CAl area of rats. Method: Wistar rats were randomly divided into three groups, Sham operation
group, cerebral ischemia reperfusion (I/R) group, and cerebral ischemic tolerance ( CIP + MCAO) group. The
behavioral changes were detected by neurologic deficit scores (NDS) , the cerebral histopathology was detected by
HE staining, and the level of NSE in serum were detected by ELISA. The expressions of BDNF, GDNF and VEGF
in cortex, hippocampus CAl area were measured by immunohistochemical staining. Result; Compared with Sham
operation group, I/R group showed significant increases in neurologic deficit scores and the level of NSE in serum,
and improved cerebral histopathology injury (P <0.01) , notable decreases in positive area and integral absorbance

(TIA) in cortex and hippocampus CAl area at the damage side, but only statistical differences between brain cortex
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and Sham operation group; Compared with I/R group, CIP + MCAO decreased the neurologic deficit scores (P <
0.05), cerebral histopathology injury (P <0.05), and NSE in serum (P <0.01). At the same time, the positive
area and integral absorbance (IA) of BDNF, VEGF in cortex, and CAl area at the damage side increased
obviously (P <0.01, P <0.05). The positive expression of GDNF showed an increasing trend, but with no

statistical difference. Conclusion; The neuroprotective effects of CIP were correlated with the up-regulation of the

endogenous proteins BDNF and VEGF.
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Table 1 Effects of CIP on neurologic deficit scores of MCAO rats
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Table 2 Effect of CIP on NSE level of MCAO rats(x +s)
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Table 3  Effects of CIP on histopathology changes in cortex of

MCAO rats
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Fig.1 Effects of CIP on histopathology changes in cortex of MCAO
rats( HE, x200)
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Table 4 Expressions of BDNF in cortex and hippocampus CA1 area of rats with CIP(x £s5,n =12)

K2 M H CAl X
205
FA P 2 35 T A/ um® BA 4 2 15 7T A/ 1A
Sham 178.63 £45.41% 56.47 +16.52% 84.27 +26.34 24.76 £10. 43
I/R 58.90 +21.38 20.90 +8.13 71. 87 +20. 64 26.61 8. 15
CIP + MCAO 157. 1 £36. 15% 74.10 £19. 47%% 109.79 +27.41"% 48.56 £13.13%%

H: 5 VR KV P<0.05,” P <0.01; 5 Sham £ [L3° P <0.05,9 P <0.01 (£ 6 [#) ,

Sham /R

CIP+MCAO

2 CIP 3f MCAO XR KR .5 CAl X BDNF RiA# M\ (4%
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Fig.2 Expressions of BDNF in cortex and hippocampus CAl area
of rats with CIP(IHC, x400)
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Table 5 Expressions of GDNF in cortex and hippocampus CAl area of rats with CIP(x +s,n =12)

W W CAL X
4 51
P 2 3 T B/ um® B4 2 1A T B/ jum® 1A
Sham 57.87 +20.96 34.27 +5.81 23.45 +9.58 10. 83 £3. 46
I/R 71.87 £16.85 46.99 +10. 80 29.32 +9. 81 13.01 +£3.24
CIP + MCAO 73.01 +14.71 44.47 +6. 61 35.25 +11.43 14.12 +4. 88

Sham I/R
B3 CIP 3 MCAO XRKEE.iB5 CAl X GDNF Rix#mm (4%
HELH AL, x400)
Fig 3 Expressions of GDNF in cortex and hippocampus CAl area
of rats with CIP(THC, x400)
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%6 CIPX MCAO XREE./85 CAl X VEGF RikHWEM (x+s,n=12)
Table 6 Expressions of VEGF in cortex and hippocampus CA1 area of rats with CIP(x +s,n=12)
K2 1 CAL X
20 51
PRk 4 3K T B/ pum® 1A FA 2k 223K T B/ pom® A
Sham 172.01 £41.24 45.10 6. 55 295.57 +47. 60 79. 80 +34. 60
I/R 187.57 £73.73 48.07 +14.90 322.95 +130.76 88.75 +30. 80
CIP + MCAO 302.40 +51.96>% 74.01 £11.70*% 514.63 +103. 66>+ 118.96 +24. 68"%
FRTAIRS A S W F-la (HIF-1a) J H LN VEGK
. 5 4. Yo i
i e T S mRNA 7E B H U5 0 h,6 h,24 h,3 d,7 d Bl @ T}
SR 5, L] B 4 AL BB S 0 2 55 196 VEGF A
e e S T o X e FP 0 UNEL CIP J5 18 5 CAL X VEGF-C AL %
NERE\ LN £ 8T A IR W S e
Sham IR CIP+MCAO AR 32 k-3 (VEGFR-3 ) SRk W] W3 £, fii H

B4 CIP 3 MCAO XREZE.#ED CAl X VEGF £ix
PEL AL, x 400)

Fig. 4 Expressions of VEGF in cortex and hippocampus CAl area
of rats with CIP(IHC, x400)
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