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Abstract: Objective To study the effects of ischemic postconditioning (IP) on apoptosis in cerebral ischemia-reperfusion (I/R) in-
jury in rats, and possible mechanisms. Methods Focal cerebral ischemia rat model was developed by cauterizing the middle cerebral
artery permanently and occluding the bilateral common carotid arteries temporarily. Rats were assigned randomly into following groups :
Control, Sham-operated, I/R, IP, I/R + Z-DEVD-FMK and I/R + DMSO. Apoptosis, cytochrome ¢ (cyt-c¢) and caspase-3 expression
were detected by immunofluorescence staining and Western blot. Results  The number of TUNEL-positive cells was lower in the IP
group than in the I/R group (P <0.05). Some cells were cyt-c/TUNEL double-positive in the Sham-operated, IP, and I/R groups.
But not all cyt-c positive cells were TUNEL positive. Cyt-c was released in a double hump-type in the I/R and IP groups (3 hrs and 48
hrs after reperfusion). The amount of released cyt-¢ in the TP group was much lower 48 hrs after reperfusion than in the I/R group
(P <0.05). The activity of caspase-3 increased 3 hrs after reperfusion, and peaked at 12 hrs and 24 hrs in the I/R group. The activi-
ty of caspase-3 in the IP group was lower than in the I/R group at each time point (P <0.05). The release of cyt-c in the I/R + Z-
DEVD-FMK group was much less than in the I/R + DMSO group (P <0.01). The number of intact cell in ischemic penumbra in the
I/R + Z-DEVD-FMK group was more than in the I/R + DMSO group (P <0.01). Conclusions IP can inhibit apoptosis of ischemic
neurons after I/R. Cyt-c is involved in apoptosis of cerebral I/R injury in rats. There might be a feedback loop between cyt-c and
caspase-3 in a focal cerebral ischemia rat model. IP plays a role in this loop.
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FMK W 5. 0wl 2848 78 A Z6 Ul i % . © &k 1fiL
- M + W4 (/R + DMSO 4 ,n=12) : §
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%2 cyt-c Western blot LK ERMEER (x x5)

48 %) n 3h 12 h 24 h 48 h
Control 28 6 /
Sham #8 6 6.81 £0.68 5.77 £0.62 6.22 £0.83 6.43 +0.58
I/R 48 6 31.34 +2.364 15.78 +1.594 9.37 +£1.02% 82.51 +8.764
IP 28 6 28.17 +2.424 10.79 £1.614% 10.65 +£0.944 24.43 +1.844%

7E:5 Sham 448k, AP<0.05, AP <0.01;5 I/R Za485t, %P <0.05, %P <0.01,
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28 5 n 3h 12 h 24 h 48 h
Control 28 6 /
Sham 28 6 3.84 £0.47 4.71 £0.49 3.23 £0.29 3.47 £0.35
I/R 41 6 21.37 +1.134 11.75 £2.314 8.45+1.62% 62.37 +5.864
P 41 6 20.86 £2.744 8.72+1.2147 6.37 £0.56% 9.48 +1.654%

7E:5 Sham 448k, AP <0.05, AP <0.01;5 I/R Za48kt, %P <0.05, %P <0.01,
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2.4 caspase-3 iF KR 6Pk A2 25 AH N B R B BRI (P <0.01, P<

5j Sham HAH L, I/R 4 caspase-3 MG HE7E#F  0.05) (HASAEARHEVE 12 h F1 24 h B} JB B0 0
HERESIhIEHFBEFAFE(P<0.05),12hf24h  HIE ZE F Sham 41 (P < 0. 05), Sham 41 5
Wik m (P <0.01),48 h iy —F 255 Loit  Conol HIE KN A Z R LR IFFE XL (P>
B (P>0.05), 51/RHL#,IP 4 caspase-3 0.05), L% 4,

%4 caspase-3 BEABEMTWL (x=s)

205 n 3h 12 h 24 h 48 h
Control £ 6 98.43 £2.65
Sham 21 6 100.83 +5.74 104.76 +6.04 101.29 +3.87 100.46 £3.5
I/R 41 6 157.35 +15.32%2 275.72 £5.134 300.46 +17.674 110.67 +9.7
1P 4 6 108.82 +7.76* 121.78 £11.584%* 128.39 £7.654* 97.49 £5.57%

7E:5 Sham 4485k, AP<0.05, AP <0.01;5 I/R 4485k, %P <0.05, %P <0.01,
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I/R + DMSO 41 6 76.19 £6.15* 60.17 £4.81% 27.36 £2.07*
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