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Abstract:  Dbjective] To observe the effects of a specific inhibitor of phosphatidylinositol 3-kinase (P13-K),
LY294002, on antagonistic action of thermal preconditioning against low potassium-induced apoptosis in cultured
rat cerebellar granule neurons (CGN). To explore weather phosphatidylinositol 3-kinase/AKT (PI3-K/AKT) signal
pathway is involved in anti-apoptotic action produced by thermal preconditioning and its mechanism. Methods]
Apoptosis was induced by low potassium in cultured rat CGN. Morphology of neurons was observed by phase-contrast

microscopy and Hoechst 33258 nucleus staining. The neuronal viability was measured by fluorescein diacetate (FDA)
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staining. DNA fragmentation was analyzed by agarose gel electrophoresis. Expressions of HSP70, phospho-AKT (p-
AKT), AKT were detected by Western blot analysis. Results] Thermal preconditioning (44 °C, 1 h) protected CGN
from apoptosis induced by low potassium. The neuronal viability was elevated from 83.2+4.10% to 06.1+5.6)%
(P < 0.01), nuclear condensation/aggregation was reduced and a typical apoptotic DNA ladder almost disappeared.
LY294002 (20 pmol/L) reversed the protection of thermal preconditioning, making neuronal viability decreased from
76.1+5.6)% to 87.4+3.5)% (P <0.01), nuclear condensation/aggregation was increased and a typical apoptotic
DNA ladder appeared again. Thermal preconditioning elevated the expression of heat shock protein 70 (HSP70) and
p-AKT, LY294002 inhibited the expression of p-AKT, HSP70 was not induced by thermal preconditioning.
LConclusion] LY294002 can reverse antagonistic action of thermal preconditioning against low potassium-induced
apoptosis in cultured rat CGN, suggesting PI3-K/AKT pathway is involved in anti-apoptotic action produced by
thermal preconditioning, but this action may not be produced by inhibiting the expression of HSP70.
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2220 P 1A) SR VR T 52 22 s Hoechst33258 1% 44 (0 #%
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L.Y294002 1] 10 & S0 Ak BEHTAC AT 95 2 1) CGN
TCHER, A TTAE I R R 67.443.5)0% P <
0.01, 5 H+5K Z1E6), 1 LY294002 XK A i 5 1)
CGN T m LY+5K 41, A5 25
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Table 1 Effects of LY294002 on anti —apoptotic action of

thermal preconditioning in cultured rat cerebellar granule

neurons (;t S )
Group n Neuronal survival (%)
025K 3 100
@)5K 3 33.2+4.1 "
@H+25K 3 100.8+3.0 ¥
@H+5K 3 76.1+5.6 2
GLY+H+5K 3 37.4+3.5 %
GLY+H+25K 3 98.8+2.4 9
(DLY+25K 3 97.0+2.8 ¢
@LY+5K 3 32.0+5.17

Note: I . Cerebellar granule neurons (CGN) were maintained in
medium containing serum and 25 mmol/L KCI for 8 d in vitro and
were then used for experiments. Il . @D25K group: CGN were
changed from medium containing serum and 25 mmol/L. KCI into
serum—{ree medium containing 25 mmol/L. KCl and observed after 16
h; @5K group: CGN were changed from medium containing serum
and 25 mmol/L KCl into serum—free medium containing 5 mmol/L
KCl and observed after 16 h; @ H +25K group:  CGN were
preconditioned by hyperthermia (44 °C) for 1 h, recovered for 1 h at
37 °C, then changed into serum—free medium containing 25 mmol/L
KCl and observed after 16 h; @ H +5K group: CGN  were
preconditioned by hyperthermia (44 °C) for 1 h, recovered for 1 h at
37 °C, then changed into serum—free medium containing 5 mmol/L
KCI and observed after 16 h; GLY+H+5K group: CGN were first
incubated with 20 wmol/L LY294002 for 1 h, then preconditioned by
hyperthermia (44 °C) for 1 h, recovered for 1 h at 37 C, and
changed into serum —free medium containing 5 mmol/L. KCI and
observed after 16 h; @LY+H+25K group: CGN were incubated with
20 pmol/L LY294002 for 1 h, then preconditioned by hyperthermia
(44 °C) for 1 h, recovered for 1 h at 37 °C, and changed into serum—
free medium containing 25 mmol/L. KCl and observed after 16 h; @
LY+25K group: CGN were incubated with 20 pwmol/L 1.Y294002 for
3 h, then changed into serum—free medium containing 25 mmol/L
KCl and observed after 16 h; @LY+5K group: CGN were incubated
with 20 pmol/L. LY294002 for 3 h, then changed into serum—free
medium containing 5 mmol/L. KCl and observed after 16 h. Il .
Neuronal survival was assessed with FDA staining and calculated by
the following formula: neuronal survival% = (survival cells in the
treated groups/ survival cells in the control group)x100%. 25K group
is the control group. The data are represented as mean®SD. n=3
independent experiments. ANOVA was performed and revealed a
significant effect (F=250.3; P < 0.01). Post hoc tests showed: 1) P <
0.01 for compared with 25K group; 2) P < 0.01 for compared with
5K group; 3) P < 0.01 for compared with H+5K group; 4) P > 0.05
for compared with 25K group; 5) P > 0.05 for compared with 25K
group; 6) P > 0.05 for compared with 25K group; 7) P > 0.05 for
compared with 5K group
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Fig.1 Effects of LY294002 on the anti—apoptotic action of

thermal preconditioning in cultured rat cerebellar granule
neurons

[JRepresents all groups without 1.Y294002;
groups with LY294002

M Represents all

Neuronal survival was assessed with FDA staining and calculated

by the following formula: Neuronal survival% = (survival cells in the

25K group
n =3

treated groups/ survival cells in the control group)x100%.
is the control group. The data are represented as mean+SD.

independent experiments.

ANOVA was performed and revealed a
significant effect (F =250.3; P < 0.01). Post hoc tests showed: 1. P <
0.01 compared with 25K group without 1.Y294002; 2.
compared with 5K group without LY294002; 3.
with H+5K group without 1.Y294002

P < 0.01
P < 0.01 compared

2 Hoechst33258 #% 3 & M 22 008 4H K FR /NIl BhL #8 22 ST RO R T2 75

Fig.2 Nuclear morphological features of cerebellar granule neurons stained with Hoechst 33258 in different experimental

groups

Apoptotic neurons were stained into highly condensed, brightly staining nuclear, while normal neurons were stained into average lightly blue.

Arrows indicate apoptotic neurons. x1 000. A: 25K; B: 5K; C: H+25K; D: H+5K; E: LY+H+5K; F: LY+H+25K; G: LY+25K; H: LY+5K
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Fig.3 Nucleosomal size DNA fragmentation of cerebellar
granule neurons in different experimental groups was
analyzed by agarose gel electrophoresis

A typical apoptotic DNA ladder appeared in 5K group, disappeared
in H+5K group and reappeared in LY+H+25K group. 1: Marker; 2: 25K;
3: 5K; 4: H+25K 5: H+5K; 6: LY+H+5K; 7: LY+H+25K; 8: LY+25K;
9: LY+5K
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Fig.4 Effects of 1.Y294002 on the expression of phospho-
AKT and total AKT induced by thermal preconditioning
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in cultured rat cerebellar granule neurons

Cells were extracted at 1 h after recovery from thermal
preconditioning (44°C,1 h) and proteins were evaluated by Western
blot analysis. Columns below the blots represented relative density
compared with 25K group. 1: 25K; 2: H+25K; 3: LY+H+25K; 4: LY+
25K
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BRI
Fig.5 Effect of LY294002 on HSP70 expression induced

by thermal preconditioning in cultured rat cerebellar

Rulative HSPT

granule neurons

Cell were extracted at 1 h, 3 h after recovery from thermal
preconditioning (44 °C, 1 h) and proteins were evaluated by Western
blot analysis. Columns below the blots represented relative density
compared with 25K (1 h) group. 1:25K (1 h); 2: H+25K (1 h); 3:
LY+H+25K (1 h); 4: LY+25K (1 h); 5: H+25K (3 h); 6:25K (3 h);
7: LY+H+25K (3 h); 8: LY+25K (3 h)
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