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Inhibition of mexiletine on sodiom current
in dorsal root ganglion neorons of rais

ZHANG Xu-Feng, WANG Tian-You. ZHANG Li
( Beijing Neuwrosurgical Tnstitute « Beijing 1000510 .
China)

ABSTRACT Using whole-cell configuration of
patch clamp technique we found that mexilet-
ine (Mex) reversibly inhihited the sodium cur-
rent in a voltage- and use-dependent manner in
cultured dorsal root ganglion (DRG) nearons.
The threshold concentration of Mex was 5
umol+«L.™'.  The inhibitory action heightened
with increasing concentrations of Mex. Com-
plete inhibition was achieved at 150 pumol -1 7!
and the 50 %7 inhibitinn concentration was 31
pmol+L7". Tt is suggested that the inhibition
of Mex on sodium current in neurons may be
one of the mechanisms of its anti-ischermic and
anti-anoxic effects on the neuron.
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A mE FARE4ER. SEMRALHFATR

Mex A KB ERMANTME Nat LR ER R
I & EA. BN EHEE RS pmol L7,
50 M HI R E A 31 pmol L', SERIMH He &
150 pmol L7 HINH EH B H B KM
R MH A RS RS &R R
HAEHMHE B3 Mex HAKEL M & £ 1EHy i
#l2 —u] GE B8 o X Na © 5 A9 0.
Ra@im XM WEHE:; EMNET. BRSO
fH R

T # (mexiletine, Mex) % 1B EE W=
KEH, FHLFE MAER OER. 4
R R LR R R AP A Mex 3HGHL A
SR IEE R A RIE Nat i, 38
IR . 1H i AR LB X 2 4 B 1R BT
WiE. A ER S E IR Mex X M55 M Na~ i
EWAEA . TR e R w1 R A BLE.

MATERIALS AND METHODS
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900403. TE#HE (ewrodotoxin, TTX). Sigma 7 H].
ZH BRI R
HfmEHE B R4R. £ &2, WS,

ABHNERETRETRHLST. BT X G K-

Mg®" 89 Dulbecce’s PBS #EP. H0. 25 S EEE K002
% EDTA #E37 C# L2920 min BT 8. T
FHEREMNEFER L EFHFHEA IMDM (Iscover's
modified Dulbecco’s medium » » 3 % 10 % 7 4= M i »
3 EEME. TESRE100U-ml™!. 37 (IS

FSiLRE HEHF1-—2d4d MrpFREE7H
M, B {ZH20—30 pm, HEAEDL —THRERE. &
AERMHEAR, 2HRICR BRBEETOIH—80
mV., i3 kHz, FI#EE20 ms. W30 1 He. 2R
Mex & Na* BB {ER. MMM EFE] Ha,
BT R AN, 5. 10, 15, 20, 30FKE Mex BI0HI1E
H. CRSHREASSE List EPC-7IE Fr 8 AL K 2318
T TRAFILRM. B AMKS NaF 30, CsCl 70,
Tris-HCl 30, HEPES 10 mmel-L™'. pH 7. 2. Hi%
W% NaCl 50. CsCl 5, MgCl; 2, sucrose 200, glucose
10, HEPES 10 mmol +L™'. pH 7. 4™. Z®# 20—
25 CiHEfT.

HBHAE AEEAMEREMN.S5mm, LMAFD
010 pem B D BT EMARIY20 pm £b, HINES
WA

it HWER 7. ¥, FHEH RR.

RESULTS

Na Bfify4r 8 V. 7%E—80mV, 10 mV
M {LEHE, 7 —50 mV 2574 1 9 P L3
E—20mVAERK, EFHEEMHES20
mV, % Nernst B8 # NavE 5 ep
i, HARMIE2Z—3 ms HBUEFAEME. £910
ms FHEHE, 0.1 umol «L7'# TTX 24
il BOAH I Y R R R TTX
BN Nat 9 (Fig 1 A. B).

Mex ¥ Na"HBRMMEH £ V. —80mV
ZHLomVETIZF A ENa® B . 5umol
Lt Mex MiERMMWHIL. 7£2.5 % (P>
0. 05 Fi kMK A 25, 50, 100, 150 pmol

LB, M E A B A4l 6.0, 53.0E£5. 5,
79.045. 2, 97.5+5.0 % (P<C0.01). #RiE
B3 77 8l SE M B Na~ di50 MR F &
%30 pmol -L~"'. H95 A {FR A31.6+0.3
pmol-L ™. EHZES min IWHEES. F1E
7 E10min RS, Himmlay -V ihEksk
B, FEmMEEEMTERMY. FEEAF
&) B AL LRI 1181 R B Mex XF Na™ @it
B3 B A o B K (Fig 1),
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Fig 1. Yoliage-dependent Na® current of rat dorsal
rool ganglion cells and its response to Mex. A) Nat
current in control {{)) and in cells treated with Mex
25 ymol L' (@)
Mex 25 pmot+L™', ¢; washout. C) Na' currents at
Mex S. 25. 50. 100. 150 pmol-L~'. Leakage and ca-
pacity currents have heen subtracted. r=d4-—5 cells.

*P>0. 05 control. “** P<{. 01 vs control and
Mex 5 pmol-L 7.

o+

Mex Xt Na* B {0 I EERMME 5
HIETEO. | Hz B HGELETEM T, HlERE
k. WMEBFT1IHz 5, BIT&H NS
—WHy22. 65. 2 MBI AN, B5. 10, 13,
200K Bl H33.5+5. 6, 39.8+4. 8, 44. 8%+
4.6, 47.5+2.9 %, BE200NFHEBE, B
IO J347.5+2. 9 %, FHA Mex ¥ Nat H1 i
IR A5 33 P (Fig 2).

B)Y Nat current. & control, b
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Fig 2. Progressive increase in blocking Na® current by
Mex 10 pmol -L™! during pualse train at 1 Hz. n=4
cells. “TtP<{. 01 =5 control.

DMSCUSSION

EERRA Cs U R BUs il K .
RUms K di. A Mg® (R#F Ca®, IR
WM F-Lms Ca* i ffi.  FREMSN AR Nat 3k
B Na" W BE SR mETRE XFE
4T Al LABS B M i P L R ik TTX 8%
) Na* 8.

Mex 5— 150 pmol - L~ 'HE 0] & b M ikl 2 B
WHYE Na"Hifl. HRB-BEBELRE.
Mex 3f Na” Bl HERA R F L EAM
e FEEKLT. HERA R IB X
LA A Nat Lt fVIDSIE ISR H R E
MEREErE. Harih A HERULHEF 2R
FERMRITEMNFEIR. Mex A5 Na~
B A9 1 R BL R F o HEE B H
.

5 Ry ik o &k L AT . AR AR Ah KR BE SR,
Na‘t, Ca®* /. 2675 P53 R, 3X 2634

ST . MESRSE.  I0H Na” N A
LA IR R R . e FE AR Y T T O
L REISSTHERIEFE. Mex ¥ Nat /g
TG ] 760 -5 /) R R ke IO o L IR AP R 6. 25—
50 mg-kg 'HHEY. B, Mex 3% &R 0GR
FOTHL R 2 — 7] BE 28 o &1 Na ™ e 5 49 0] -

FRESM FEFHME IB XR.0HK
HEH. AL H Na*t it . 396 bt itk Mk
HFAERC. HIFFLHENEE Na* d i 0 i)
Al i o] B2 B 1 4 Ry ik Bk 1R A -
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