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Abstract
dorsal root ganglion ( DRG) neurons, were studied by use of the whole-cell paich clamp technique. NaHS ( a

The effects of hydrogen sulfide (H,S) on tetrodotoxin-sensitive ( TTX-S) sodium currents in mouse

donor of H,S) increased TTX-S sodium currents in a concentration-dependent manner; the ECy, was 119 pumol/L
and Hill coefficient was 1. 105. NaHS 100 pmol/L markedly shifted the steady state activation and inactivation
curves of TTX-S sodium currents towards more positive potential to 9.8 and 10.4 mV, respectively, yet with no
significant difference on recovery from inactivation of TTX-S sodium channels. Therefore, H,S increased the TTX-S
sodium currents and altered the activation and the inactivation kinetics of TTX-S sodium channel, which may

contribute to one of its mechanisms in pain.
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Figure 1 Dorsal root ganglion (DRG) neurons isolated using enzymes
A :DRG neurons ( x40) ;B:DRG neurons ( x400)
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Figure 2 Identification of TTX-S sodium currents in mouse DRG neu-
rons. The current was elicited by 200 ms depolarization from holding po-
tential of =60 mV to +10 mV
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Figure 3  Concentration-dependent curve of NaHS on TTX-S sodium
currents in mouse DRG neurons (x +s,n=7)

3.3 NaHS 3¢ TTX-S %k i ¥ - & (1-V) wh 2%
89 % v

1E -60 mV BEFHI AL T, A - 50 mV FFi5,
PL5 mV 0By LAl , FEZE R A 200 ms, #0i%
TTX-S Hijii, PAHLE (mV) Sy fidh, TTX-S 458 1E

HLLE B2 (pA/pF) N9V, il g 25 fa 1-V il
o HHR IR ,100 pmol/L NaHS B I 38 fin4h v I
PR RE (18] 4-A) o -V fiZem] W (& 4-B) , TTX-S
PUIEIETE - 25 mV IR, 76 + 15 mV B3R
W, S AR ATE +75 mV, 45T 100 wmol/L
NaHS J5 , 78 =25 mV i} TTX-S 48 38 J- 46 30
R RBTE L EAFEH] +20 mV(P <0.05,n=8),
BRI RY +80 mV £ 4y (TGt 2
5t) . NaHS f8 1 3 38 im TTX-S B 18 /Y H ik 25
JEE % BRZH (1) Je KM 3 5 ) Oy (172,37 £110.29)
pA/pF, 45 7 NaHS Z f K W i %5 B2 3 m 3
(238.40 + 16. 41) pA/pF , 4 Il 5 7 35 (43. 18 =
4.51)% (P <0.05,n=7), AL, NaHS B i 3%
T TTX-S B e i Y FL 3L 3 B8, 208 TTX-S 44 H 3t
1y 1-V 2.
3.4 NaHS #f TIX-S B AR SR T H A ¥ 0
#h

MR -V B4 , TTX-S 44 i i A2 S 0
M2 F T Boltzmann J7 B4 G5 3R15 A 20(2)

G/G,, =1/{1+exp[(V,,-V,) /k]}  (2)

K, 6 RV, HERPWHE, G, HEKHE
SV, AR B AR ol Fs, V), by i
50% Btk rh e s k ORI

WE 5 FrR,100 wmol/L NaHS fgffi TTX-S 4
LU ARSI th 4 I A 8, 45 245 J5 TTX-S 4
FLR BTG LR (V) 20 — (4.2 £2.0) mV
M +(5.6+1.9) mV(P<0.05,n =8) ,[HRRK T
TCHAEAE, 7390 9 (5.2 £0.18) FI(5. 1 £0.44)
PRI, NaHS REH 5200 TTX-S AP i
3.5 NaHS %} TTX-S sh b AR AR EH H F 8
#h

R AR il 2 I SRR op il 3 S B0 . R
FRHE - 60 mV, Z5Ffkf A — 90 mV, £:ff 5 mV
HEE LW ALE +30 mV, FFEEEHE] 100 ms, SR 5 1T
T ZMAL R + 10 mV, FFZEE[E] 100 ms I3k
o LRI Ik i il 985 i 383 1 FR 9 AR R (1
1, XF 254 Bk o i, A B, i Boltzmann J5 2 4
G4 (3)

I/l =1/11 +expl (V,, = V,,) /K]t (3)

B2V SO IR 119 S5 o1 7 2 N R %) QL el NG
KHL, V., RV, 20 50 R AS R  25 A Bk e, s A
ARG 50% IR SRR L  k A RERE



100 Y@ g# RS o

Journal of China Pharmaceutical University F45 %

Control NaHS

'/////////’

i /////

'}///

+90 mV

-50 mV

-60 mV 200 ms

Figure 4  Effect of 100 pmol/L NaHS on the TTX-S sodium current
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A ; Current curves were elicited by 200 ms depolarizing pulses from —50 mV to +90 mV in 5 mV increments,with a holding potential of —60 mV;B:

I-V relationship of TTX-S sodium currents before and after application of 100 wmol/L NaHS (x +s,n=7)

* P <0.05 vs control group
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Figure 5 Effect of 100 wmol/L NaHS on the activation curves of TTX-

S sodium current (x £s,n=8)

* P <0.05 vs control group
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Figure 6 Effect of 100 pmol/L NaHS on the inactivation curve of TTX-
S sodium current. The steady state inactivation curves of sodium current
were obtained by means of a double pulse protocol ,a 100 ms conditioning
prepulse depolarized to various potentials (from —90 mV to +30 mV,
holding potential at —60 mV ) was followed by a 100 ms test pulse to
+10 mV (x+s5,n=8)

* P <0.05 vs control group
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Figure 7 Effect of 100 pmol/L NaHS on the recovery from inactiva-

tion of TTX-S sodium current. The time course of recovery of Na® cur-

rent was studied by using a double pulse protocol. A 100 ms pre-pulse to
+10 mV from a holding potential of —80 mV was followed by various
recovery durations and then by a test pulse to +10 mV for 100 ms (x +
s,n=5)
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