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Thermal Preconditioning Protects Rat Cerebellar Granule Neurons from Apoptosis Induced by Repolarization
CHEN Li-jun, SU Xing-wen, QUI Peng-xin, CAI Xiang, ZHENG Su-qiu, Y AN Guang-meéi. (Department of Pharma colo-
gy, Sun Yat-sen University of Medical Sciences, Guangz hou 510089, China)

Abstract [Objective]l To study whether thermal preconditioning can protect rat cerebellar granule neurons from apoptosis in-
duced by repolarization. [ Methods] Cerebellar granule neurons primarily were cultured and neuronal apoptosis were induced by epo-
larization. Heat shock proteins were induced by heat. Neuronal viability and morphology were detected by fluorescein diacetates phase
contrast microscope and Hoechst 33258. The biochemical features of neuronal death were characterized by agrose gel electrophoresis.
HSP79 was detected by Western blotting. [ Results] The neuronal death induced by repolarization(5 mmol/ L. KCD displayed the char-
acteristics of apoptosis including shrinkage of neuronal body and disruption of neuronal uprising revealed by phase contrast micro-
scope, condensation of nuclear chromatin and apoptotic body exhibited by Hoechst 33258 staining and DN A fragmentation visualized
by agrose gel electophoresis. Thermal preconditioning (44 C, 60 min, 90 min) can obviously alleviate the apoptosis of cerebellar
granule neurons and the longer the thermal preconditioning the protective effect was more obvious. The longer thermal precondition-
ing caused more expression of HSP7. [ Conclusion] Thermal preconditioning can protect rat cerebellar granule neurons from apoptosis
induced by repo larization, and HSP79 may be involved in the exertion of this protective effect.

Key words: heat-shock proteins; cerebellar granule neurons; apoptosis

( Alzheimer’ s disease, .
Parkinson’ s disease ) (v SN
( : 1 ##HEFT*
N 1.1 13
o o g§dSD  (15~20 g :
b )9 ’
s 0.25 ¢/L. s 0.5 ¢g/L
. 0. 08 g/ L. DNase I , ,
:2001— 09— 28
(39625022)

19657 ) 1.0 . R



15

100 ml/L 25 mmol/L KCI
Basal Eagles Medium (BME ) (Gibco BRL)
1.5X107/L Poly-L-lysine
35 mm (CORNING, USA) . 37
G 5% CO,
24 h 10 #mol/L Ara-C
. 95 %
1.2
8d
44 5% CO»
90 min, 60 min, 30 min , 37 G
5% CO» 1h ,
(5 mmol/ L KCD BME) ,20 h
1.3 L3

ca® Mg PBS 2 PBS,
FDA (FDA .
10 mg/1.)37 C 5 min; FDA. PBS
2 ° ° 4

b b

X 100%.
1.4 Hoechst 33258 DNA (3
. . PBS 2,40
g/L 4 C  pPBS ) 20 min,
2, » Hoechst 33258(5 mg/ L)
10 min, 2, )

1.5 3
1.5mL . 600
1L DNA (10 mmol/L Tris °HCI, 10
mmol/L, EDTA 2 ¢/L Triton X-100 pH7. 4),
+ 4 C20 min. 12000 vmin(r =
10 min, , ./
. 3, . 1/10
3mol/L , —20
T . 12000 /min(r =73 cm)
, 700 mL/ L 2,
20 L TE(Tris 10 mmol/L, EDTA 1. 0 mmol/
L.pH7.4, 0.6 ¢/L.  RNas A)37 C 30
min, 15 g/L 2 h,

7.3 ecm)

15 min

1.6 Western blotting HSP 7

8 d ,
44 G 5% CO»
(90 min, 60 min, 30 min, 15 min, 5 min),
37 C, 5% CO2 1h,
R SDS-PAGE , s s
(HSP7¢ Santa Cruze), ,
1.7
x*ts , ANOVA
Dunnett (SPSS ).
2 %
2.1
(25 mmol/L
KCD s
s . (5
mmol/ L KC1) 20 h, s
’ ( 1A ~ E)o
2.2
Hoechst 33258 ,
20 h s
, 90
min ( 2A~E).
2.3 DNA
20 h, DNA
, -DNA
30 min DNA , 60 min, 90 min
DNA C 3).
2.4
20 h,
45.3 % 13 4%,
30 min,
60 min, 90 min 53.3% +

5.1%,69. 3% 41.5%, 99. 7% £7. 9%, 90 min, 60



16 (Acad J SUMS), 2002, 23(1)

1 ( ) 20h
2 20 h Hoechst 33258
Fig. | Cerebellar granule neurons exposed to low potassium for 20 h (revealed by phase contrast microscope, 200X )
IA: Control (25 mmol/L KCD; 1B Low potassium (5 mmol/ L KCL LK); 1C. 44 C 30 min plus LK; 1D: 44 C 60 min pluis LK; 1E. 44
C 90 min plus IK Carrows indicate apoptotic neurons)
Fig. 2 Apoptotic cells stained with Hoechst 33258 exposed to low potassium for 20 h (revealed by fluoroscope, 1 000X )
2A: Control; 2B: Low potassium (5 mmol/ L KCL LK); 2C: 44 C 30 min plus LK; 2D: 44 C 60 min plus LK; 2E: 44 ‘C 90 min plus LK

(arrow s indicate apoptotic neurons)
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Fig. 4 Expression of HSP; protein induced by thermal
preconditioning evaluated by Western blotting
1: Maker; 2: contwl; 3: 44 C5 ming 4. 44 C 15 min; 5. 44
C30 min; 6 44 C60 min; 7: 44 “C 90 min

3 DNA

Fig. 3 Agarose gel electrophoresis of DNA fragmentation analysis
I; Maker; 2; 44 C 30 min plus LK; 3; 44 "C 60 min plus LK; 3 W ®
4, 44 C90 min plus LK; 5: low potassium; 6: control
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