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Roles of nikethamide on sodium channel of cortical neurons in neonatal rat brain slice
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Abstract: Objective
Methods

Results

To explore the effects of nikethamide on sodium channel in cortical neurons of brain slice in neonatal rat.

Using the whole-cell patch-clamp technique to record sodium currents of cortical neurons of brain slice in neonatal rat.
The tetrodotoxin-sensitive voltage-dependent sodium currents in cortical neurons were increased by nikethamide. After
nikethamide application,a clear shift of the activation curve of Na® channel was shown towards more hyperpolarized potential, re-
sulting in channel opening at more negative membrane potentials. In the presence of nikethamide, the voltage for half-activation
(V1/2) was (—37.6343.37) mV compared with the control of (—34. 67 43.07) mV(n=10, P<C0. 05). The curve of steady-
state inactivation of Na+ channel was shifted towards positive potential after treatment of nikethamide. In the presence of niketha-
mide, V1/2 was (—33.24%2.05) mV compared with the control of (—43.36+3.06) mV (n=10, P<{0.01). Conclusion Niketh-
amide alters the sodium channel kinetics and increases the voltage-dependent sodium currents. This might be the reason that niketh-

amide increases the excitability of neurons.
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1.1 Y FHER Sprague-Dawley KEL 10 H, A 1~

3 d, MEMEARFR B 7 BE R SR S b g A

1.2 X5 CsCl, TEACI, CaCl;, EGTA, MgCl, , Na, ATP,

HEPES Il { Sigma 24 ® o] JKEE 2 CTTXO W H {6 K 5= #F 52
i H A R EFE A b, N TGS W Cartificial cerebrospinal

fluid, ACSF, in mmol/L) : NaCl 124 mmol/L, KCl 5 mmol/L,

MgSO, 1. 3 mmol/L,KH;PO, 1. 2 mmol/L,CaCl, 2 mmol/L,
NaHCO; 26 mmol/L, %% B 30 mmol/L. H N (micro-
electrode internal solution, MIS,in mmol/L):CsCl 110 mmol/
L,TEACI 30 mmol/L, CaCl; 1 mmol/L, EGTA 10 mmol/L,
MgCl, 2 mmol/L,Na, ATP 4 mmol/L, HEPES 10 pmol/L, /]
CsOH M3 pHEZE 7.2, —20 CI{7E.
1.3 KRB DR ARAH 5 B A KB & BERR B 5 97 2k I
fii i 6 1) 57 B [ 5 T 7% 3 U0 R HLCLEICA VT1000S 5D #Y
VIR N3 0 "C ACSF Jf #2238 9526 O; M1 520 COz R4
SCZIRAETE 1 min WSE. R RE S E) R HLSE IR U1 BUR 400
e L5 S8 R T L B iR K R B ZE R 95060 N 5%
CO; A M FM T .34 CHE 30 min FHIEWF. L3
R B 8 B 2200 s R b O DR A 2 T 22 /Y 1 46 A T S
o PRFRIREAE 27 ~29 CL g A 8 mL, id A
ACSF 1 8% 3h 25 56 . i 5 6~8 mL/min.
1.4 MO R 2EL0AMr T 0 48 22 W BUBE (600-
FN,NIKON, H A T i $ 4 4 14 40 i )2 (internal pyramidal
ayer)l_f%{ﬁﬂ*ﬁ SRR BT ) VB SR R B AC Bl 2
AT g B BTE e (n=10) , ICFHEMIME 1.5 mm(ﬁéﬁl
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BEAME (C-fast) AN B S5 H, o A, T 4 A0 A =X, ) 47
8 LA AMEE (C-slow) , Ff 3 o U L 978 725 9 25 U A 3 (leak sub-
straction) , FEUEE BRI R AL 2 R id sk 5 A LR . Al
Jita A5 R it i % 9T A K % S MultiClamp700B B A 4 i K 4%
(AXON, &), fi 1 Pclampl0. 0 {2 1 10 52 3 i 28 F 4b B2
EE
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4, AT RK A ACSFE W 3 c 5% 21 i Hic e S J2 ml R oK 4.
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PRI BL P<<0. 05 HZERAGITEE L.,
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M 10 mV, 25 %8 12 ms, 0 58 21 B FE 145 P9 1) B 3. 2K FL TR 7E
K2 —50 mV B L, — 20mV B ik 2 06 {8, 45 & 4 18 18 /Y 3h
FIZAEE  FF AT AN AR 1 pmol/L TTX BH T . 8 5 Br
TR RS E . DR F) 2 1 ACSF F RS S . 2053
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2.2.1  JEATAR N 24 48 o0 H AR 3 S 2k
s RN T —70 mV, B4 T — 130 mV, % 500 ms
By AL Ik SR G N — 70 mV R4 F 10 mV iR 1% .12
ms # 55 1 ALK R E 0 mVL B KA. DLIR B R
SR MK R R B 1/ Lo 9N, FH Boltzmann 5 2 1/ T
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=1/{1+exp0(V—V1/2) /i) } AT MEIUA . Hri v1/2 Kk
BOsm R . S A TR RS EE Ih Z . A AT 4N E
PG ML V1/2 F(—34.67£3. 0D mV, A TR Ak 5 V1/2
A5 M (—37.6343.37)mV (n=10, P<<0.05), B ER
ALRRINA G BB AT B s (B 2A) . 3£ 5 pg/mL M2
Y SR A A 4 388 TR 1T FF R AL

2.2.2  JEATRK 2 2 0 AR 3 AR S K
LRI BRI AL T — 100 mV, 4 F — 120~ +10 mV,
Y 500 msCE B8 A BT E] SR KA R0 . B BR 10 mV /9 &
T Ze A Dk o i35, 2R VK b R T T B AR AL E — 20 mV .
B 12 ms B CRK e, LU 2Lk T 80T A9 B SRS AR X (B T/ T
X 25 4 ik v L R AE L s T Boltzmann 77 B2 1/ T = 1/{1 + exp
CCV—=V1/2) /) ) BEAT LA A5, 15 1 A 30 3 09 B 28 2R 3 th 46
([l 2B) ., 4R 25 Hi F A0 8 R 05 i 26 V1/2 9 (—43. 36 £3. 06)
mV. 4 FRATFKIGE V1/2 H(—33.24+2.05)mV(n=10, P
<C0.01). Je& W] A K {off 7 388 18 Fo A8 20 i e AR Ak T 1) B
Bl , BV 3E 1E 2R TE T C A (R T
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GRS IS5 R 7R, Je W] R R AT e 2 it 28 0 3 T80T it 2 )
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MERG N T R R oM s iR . SCIR S AR L R T RK T 2 )2
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R AL 55 T 48 L o OO B L8 22 ST e sk e E ) 45
it o AR AR AR P 2 ST R i ATP BTN AE , [F] I tFE AR T
A I T T AR T A I A R M) T e 2 T TE R T RE Y K
GU L mREGRYT I B T S Bk 043 R A R T b 28 T 4R B
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