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A Specific Inhibitor of JNK Protects Cerebellar Granule
Neurons from Apoptosis Induced by Low Potassium
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SUN Yat-sen University, Guangzhou 510080, China)

Abstract: [Objective ] To study the effect of SP600125, a specific c-Jun NH,-terminal protein ki-
nase (JNK) inhibitor, on apoptosis of cerebellar granule neurons induced by low potassium.
[Methods] Apoptosis was induced by switching the cerebellar granule neurons (CGNs) from a culture
medium containing K* 25 mmol/L to a medium containing K* 5 mmol/L . The phosphorylation lev-
els of JNK and c-Jun were measured using Western blot. [Results] Low potassium resulted in JNK phos-
phorylation and activation, c-Jun phosphorylation and apoptosis of cerebellar granule neurons.
SP600125 improved the survival of cerebellar granule neurons cultured in low potassium medium by
blocking c-Jun phosphorylation and apoptosis in a dose-dependent manner. The half effective dose
(EDso) of its protective action was 1. 01umol/L. [Conclusion] SP600125 protects granule neurons
from apoptosis induced by low potassium via inhibiting the activity of JNK. It suggests that JNK is a
key kinase mediating potassium-withdrawal-induced apoptosis on cerebellar granule neurons, and inhibi-
tion of JNK activity may represent a new and effective strategy to protect neurons from apoptosis in neu-
rodegenerative disorder.
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Fig.1 Phosphorylation level of c-Jun and JNK after

cerebellar granule neurons were treated by low potassium

After maturation for 7 days, the lysates were prepared from CGNs
cultured for 1, 2, 3, and 4 h in serum-free low potassium- or high potas-
sium-BME using SDS lysis bnffer. The lysates were immunoblotted with

anti-phospho-c-Jun antibody or anti-phospho-JNK antibody
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Fig. 2 Nuclear-stained figures of SP600125’s inhibitory action on cerebellar granule neurons apoptosis

induced by low potassium

The typical apoplotic morphology nuclear condensation and heterochramatin clumping in neurons in B, but not in A and C (Hoechst33258 fluo-

rescent stained, x400 )
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Table 1 SP600125 protects cerebellar granule neurons from

apoptosis induced by low potassium (n=3)
cspsoons/(pmol/L) Neuron survival (% + 5,% )
0 18.4+3.6
0.1 20.5+4.9"
1.0 46.8+6.47
5.0 67.6+7.3%
10.0 85.1+8.37
20.0 87.1+8.57%

After 8 days, cultures were swiiched 1o different concentrations of
SP600125 in 5 mmol/L KCl medium for 12 h. Centrol neurons were
maintained in 25 mmol /L KCl medium and the numbers of survival cells
were laken as 100 % [( 1.25£0.01) x10°/L ] . Compared with 0
pwmol /L SP600125, 1) P> 0.05,2) P <0.01
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Fig. 3 The dose-effect curve of SP600125 on neuronal
survival

After 8 days, cultures were switched 1o different concentrations of
SP600125 in 5 mmol/L KCl medium for 12 h. Control neurons were
maintained in 25 mmol/L KCl medium and the numbers of survival
cells were taken as 100 % [( 1.25+0.01) x10°/L ]. The regression
equalion is ?’:240. 21 +31.73X,r=0.99, EDso =1.01 pumol/L
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Fig.4 SP600125 inhibited c-Jun phosphorylation
induced by low potassium

CGNS were obtained from 8-day-old rats and cultured in BME
medium supplemented with 100 mL/L FBS and 25 mmol /L KCl. After
7 days in vitro, some neurons were maintained for 4 h in the presence of
high potassium (lanel, control), some were switched to low potassium
(lane 2) medium with or without SP600125 (1.0,5.0,10. 0 wmol/L,
lane 3-5) for 4 h. At 4 h, the cells were collected using SDS lysis

buffer. The lysates were immunoblotted with anti-phospho-c-Jun antibody
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