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Abstract

The changes of neuronal capacitance related resting membrane potential of CA1l

hippocampal neurons of rats in developmental stages

Yoon-Sil Yang, Moon-Suk Kang, Sun-Hee Kim, Su-Yong Eun, Sung-Cher! Jung’

Department of Physiology, Jeju National Universily Schoo! of Medicine, Jeju, Korea

In an early developmental stage within postnatal 3 weeks, neurons in mammalian brains shows dynan'ric and rapid changes of
protein expression on cellular membrane, related with ion channels and receptors. Using acute slices of rat hippocampi
(postnatal 7-21), change change of cell capacitance measured electrophysiologically during developmental siages have been
studied to find the correlation with resting membrane potentials{(RMP), which are decided by ion channel expression on neuronal
membrane. The change of RMP showed significant changes to be hyperpolarized during developmental periods. However, the
size of neurons was not significantly increased. This result indicales that, in an early developmental stage, developmental
processings of neurons may be concentrated for modulating protein/lipid ratio of celiular membranes, rather than physical

developmenis. {J Med Life Sci 2011:8:42-45)
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1. 87 shote| H=ZETME

B2 dpeja= AAhdAe] oE oA B4& A4
o)&te] Z7|abetetA|(Early developmental stage, ED)et 7|9
ool (Late developmental stage, L)Y Sprague-Dawley(SD)
A Ao HE HEste] AEE Y LvdThAle
A% 7~1399 o@ HE, Friggdic 4AF 19~2199
FE Apgdigic 2L o0 v AEY 2AHWPLAI25
mM NaCi. 2.5 mM KCI, 25 mM NaHCOs, 1.25 mM NaMaPO,,
25 mM glucose, 0.5 mM CaCl, 5 mM MgCl) 3telld &
&3 £, Sagital section4]Z olg&std pubE Eeldt
X, 350 mm FAR vibratomed o8-8l AaFict. Al#bg
ZAAPLS ACSF 49125 mM NaCl, 2.5 mM KCl, 25 mM
NaHCOs, 1.25 mM NaH:PO. 25 mM glucose, 2 mM CaCls,
1 mM MgCh)e2 $# 37 T4 30 27 iyt ¥, 43e
Aate] Aol Baatgict.
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Patch—clamping A8& 3l glass-pipette heating-puller
& o|g#) tip-diameter?} 1-2 mm7t Bl 71EE A3E A
g oo, ojuel M2 eEidudAfinput impedancel= o
4-6 MQo| HEE X3¢t AR Aol A=zt
L AR 20 mM KCl, 125 mM K-gluconate, 10 mM HEPES,
4 mM NaCl, 0.5 mM EGTA., 4 mM ATP, 0.3 mM TrisGTP,
10 mM Phosphocreatin®| EgEo)d= &4(pH 7.2, Osm
290-320 mmHg)2 2 ANt Whole cell patchE AlL3ho]
obyubAhE TSP o], HAPIRE 5% A2} whole—cell
capacitance® 24¢o2W MES] AVF Aoz Qs
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ED : ~61.33+1.95 mV, n=15: LD} : -66.96+2.20 mVY, n=14:
p € 0.05). RMPE| X &2 Ao Axue] o]2EFR
Haue(density}e YA AL ok 2 221EEEA
o} Zrjdrectd o) MEE AloloflM MERFY Zo|= F93
A vhelutA] gknt, WSk fRlEle ALR gelElckFigure
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Figure 1. Comparison of RMP and whole—cell capacitance
between ED and LD stage neurons. A. ED slage neurons
were higher than ED stage neurons. RMPs were measured
in current clamp mode from whole cell patched CAl
prramidal neurons. Circles and squares indicate the
individual and average value, B, Whole—cell capacitance
shows no difference between ED and LD neurons,
indicating no changes of cell size during these periods.
Error bars represent SEM, * P { 0.05
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Figure 2. Increase rates of resting membrane
potential(RMP) and whole—cell capacitance(WC) caleulated
by the initial values of ED neurons, RMP shows a higher
increase rate than cell capacitance during developmental
stages.
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