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[Abstract] Objective To study the effect of ischemic preconditioning on heat-shock protein 70 (HSP70) expression and
the learning, memory functions after forebrain ischemia-reperfusion injury in gerbils. Methods Gerbils (n=100) were evenly
randomized into four groups: Sham group, ischemia-reperfusion (I/R) group, ischemia preconditioning (IP) group, and
Cycloheximide + IP group (Cycloheximide was administered 30 min before IP). Transient forebrain ischemia-reperfusion model
was established by bilateral common carotid artery occlusion according to the method described previously, and ischemia
preconditioning model was established as described by Kitagawa. Changes of neuron morphous in hippocampus CAl region were
observed by H-E staining 1.,2,and 3 days after reperfusion. The expression of HSP70 was examined by immunohistochemistry
and Western blotting assay. Neuron apoptosis was detected by TUNEL method. The learning/memory functions of gerbils were
examined using 4-PTT dry path maze 3,4,5,6,and 7 days after reperfusion. Results Compared with Sham group,I/R group
had significantly decreased survival neurons(P<C0. 05) ,increased neuron apoptosis (P<C0. 05) ,increased expression of HSP70
(P<C0.05) ,and decreased learning/memory functions(P<0. 05). Compared with I/R group,IP group had significantly increased
survival neurons( P < 0. 05), decreased neuron apoptosis ( P<C0. 05), and increased expression of HSP70 (P < 0. 05), and
improved learning/memory functions ( P < 0. 05). However. cycloheximide almost totally abolished the effect of ischemia

preconditioning , with the neuron morphology., density, apoptosis, HSP70 expression, and learning/memory functions similar to
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those of I/R group. Conclusion Ischemic preconditioning can protect against cerebral ischemia injury and improve the learning/

memory functions after forebrain ischemia-reperfusion damage, which is possibly through promoting HSP70 expression and

starting endogenous neuroprotective mechanism, subsequently reinforcing the protective effect against ischemia.
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Fig 1 Morphological changes of neurons in each group 1 d after reperfusion(A-D) and its time course(E)

A:Sham group; B:I/R group; C:IP group; D:Cycloheximide+IP group; E:Changes of neuron density at different time points after reperfusion
in each group; * P<C0. 05 vs Sham group; £ P<C0. 05 vs I/R group ;4 P<C0. 05 ws IP group. n=20,x=+s. Original magnification: X 200( A-D)
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Fig 2 Apoptosis of neurons 1 d after reperfusion(A-D) and its time course(E)

A:Sham group;B:I/R group; C:IP group; D: Cycloheximide +IP group; E: Neuron apoptosis at different time points after reperfusion in each
group. * P<C0. 05 ws Sham group; & P<C0. 05 vs I/R group ;4 P<C0. 05 ws IP group. n=20,x % 5. Original magnification: X 200(A-D)
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Fig 3 HSP70 protein by immunohistochemistry 1 d after reperfusion(SABC)
A:Sham group;B:IR group;C:IP group;D:Cycloheximide+IP group. Original magnification: X 200
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Fig 4 Expression of HSP70 by Western blotting analysis after ischemia-reperfusion
A':Sham group;B:1/R group;C:IP group; D: Cycloheximide + IP group; E: HSP70 expression at different time points after reperfusion in each
group. * P<C0. 05 vs Sham group; £ P<C0. 05 ws I/R group;4 P<C0. 05 ws IP group. n=20,x=*s
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Tab 1 Comparison of learning/memory parameters in different groups

(n=5,x=%s)
Group erp!)Jearliirfrilztrilt Singlett/esst time First fto/osd time Faulty experiment
Sham 2.50+2.80 65.77416.72 157. 63434, 37 1.87+0.75
I/R 9.3840.41" 117.73420.08" 340, 80+57. 94~ 7.3642.97"
1P 8.48+1.74*4 87.73+18.61*4 189.09435.68*4 3.28+1.45*4
Cycloheximide+1IP 3.084+0.92" 4 110.29418.8* 4 319.48+54.8* 4 6.31+1.10" 4

* P<C0. 05 vs Sham group; & P<C0.05 ws I/R group ;& P<C0. 05 wvs IP group. First food time: The time to finish eating the first food
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