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Fig. 1 Phase-contract photos showing protection of TEA against staurosporine- induced hippocampal neuronal
death in culture

(a) control (b) exposure to2 Hmol/L staurosporine for 12 k ( ¢) exposur to 2 Hmol/L staurosporine and Immol/L TEA

for 12 h  Staurosporine exposur caused cell body shrinkage and cell death in 12 k | mmol/L TEA corapplied

with staurosporine prevented the apoptotic cell body shrinkage and increased cell viability (200 x ).
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Fig.2 Potassium channel blockers and raising extracellular K
concentration prevented staurosporine-induced hippocam pal
neuronal death in culture
Staurosporine exposure of 12 h induced significant neuronal death in
hippocampal culture detected by cell counting  Cell viability is shown as
the percentage of the total surviving neurons before teatment 1 mmol/L
TEA (n=35) or0.1 Bmol/L iberiotoxin (n=5) or 10 Bmol/L paxilline
(n=35) or25 mmol/L KC1(n= 3) all reduced staurosporine-induced cell
death  Values um_x +s o, P< 0.001 vs control group ¥, P< 0.05

vs staurosporine-treated group [t control 2: ST§ 3@ STS+ TEA 4
STS+ IBTX 5: STS+ paxilling 6: STS+ 25 mmol/L KClI

Fig. 3 M icrographs of TUNEL staining after treatm ent of
neurons with staurosporine for 12 h
Staurosporine exposure of 12 h remarkably increased the TUNEL positive

stained cell in hippocampal culwre (a) control (b) exposure to

2 Bmol/L staurosporine for 12 h
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Fig. 4 Representative DIC images of control and staurosporine-treated neurons in the presence or
absence of TEA
No appamnt changes in the cell mormphological fammes were observed in control culure for I2 h Tratment of cell
with 2 Bmol/L staurosporine caused a significant cell body shrinkage and it was largely prevented by 30 mmol/L TEA
130

Fig. 5 Time course of changes in the relative cell volume

after staurosporine exposure and the effect of TEA and
raising extracellular K* concetration

Staurosporine treatment induced a progressive volume decrease This

volume decrease was completely prevented by potassium channel blocker

30 mmol/L TEA or25 mmol/L K*. Values ar (_x ts). * P< 0.05 vs

time 0 controls. @ — m: control; ® — ®: STS; & — & : STS +
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Role of Potassium Channel in The Apoptotic Volume
Decrease of C ultured H ijppocampal Neurons

WANG Ying CHEN Ming LI Xiao-Ming LI Jian-Guq HU Ping XIAO Zhong-Ju GAO Tian-Mingﬂ
( Department o f Anatomy  Depament of Physiology The Fist Military Medical Univewsity Guangzhou 510515 China)

Abstract It has been rported that activation of potassium channel is involved in the apoptosis of hippocam pal
neurons induced by in wvivo ischemia and in vitro hypoxia Recently cell shrinkage is proposed as an early
prrquisite to apoptotic events leading to cell death To understand the mechanism underlying potassium channel-
mediated neuronal apoptosis the temporal changes in neuronal cell body volume and the involvement of potassium
channel in the apoptotic volume decrease were examined in a model of staurosporine ( STS) -induced apoptosis of
cultured hippocampal neurons Nonselective potassium channel blocker tetraethylammonium ( TEA) or nising
extracellular K' concentration significantly prevented STS-induced neuronal cell death A similar neuroprotection
was also observed by treatment with the selective high-conductance calcium-activated potassium channel ( BK)

blockers iberiotoxin and paxilline These mesults indicate that potassium channels especially BK channels

contribute to STS-induced neuronal apoptosis Moreover STS induced an early cell body volume decrease and this
cell shrinkage was completely blocked by TEA or high extracellular K. Itis suggested that potassium efflux may
be involved in the apoptotic volume decrease which is probably one of the mechanisms underlying mediation of

neuronal apoptosis by potassium channel

Key words hippocampus neuron apoptotic volume decrease ( AVD), staurosporine ( STS), potassium channel

* This work was supported by grants from Outstanding Young Scientists Program of NSFC ( 30125013), Outstanding Scientists Program of PLA
(01J009), Team Collaboration Project of Guangdong ( 10717) and Cheung King Scholars Programme to TM Gao

" Corresponding author Tel 86-20-61648216 E-mail tgad@ finmu com

Received Febmary & 2003 Accepted March 24 2003





