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Crosstalk between HCN channels and hydrogen sulfide in the generation of
neuropathic pain.
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I investigated the crosstalk between hydrogen sulfide and
hyperpolarization-activated cation channels (HCN channels), which have been suggested to contribute
to the pathogenesis of neuropathic pain. Using electrophysiological recording and fluorescence
imaging, | revealed a novel channel regulation mechanism in which hydrogen sulfide enhances nitric
oxide production and activates HCN channels via guanylate cyclase in cultured dorsal root ganglion
neurons. Furthermore, hydrogen sulfide enhanced the recovery phase of the membrane potential from
hyperpolarizing stimulation. This study suggests the possibility that hydrogen sulfide modulates the

excitability of dorsal root ganglion neurons via HCN channel activation.

HCN



(HCN )

HCN cAMP
cAMP
HCN
(HCN )
@
(collagenase type 1V trypsin)
(DMEM)
7-14
@
(©))
DAF2-DA
DAF-2DA 40 DAF-2
@ HCN
Na 1A
HCN
(NaHS) HCN
( 1A )
(Vharr) 10 mv ( 1B) HCN
HCN Viarr ECso  103.3 pM

¢ 10



actvaton (s Vi2 (half maximal voltage)
positive shift
AT
.= l\::
(\w ‘F‘
1M Nal I | acti
s '\ ]I Mml:l!m; (-90 mV) c
~g 7
50 E .
<
A
1 HCN
0 HON
HCN
HCN HCN
(S0-22536 DDA) (0DQ)
C 2n HCN
L-NMMA
HCN 2B
C-PTI0 ¢ 28
A B
d ;
5 i ~
L] =
g 3 : 0
2
3
100uM ' NaHS = NaHS
NaHS + + + 100uM NaHS.
1pMODQ 50 UMDDA sg’_g ™ NaHS i o
2 HCN
NO NO A.
0DQ: DDA, SQ-22536:
B. L-NMMA:NO C-PTI0: NO
(©)
HCN
DAF-2

DAF-2 3



NaHS

3.0

s o
o 3y
1 1

Relative intensity (F/Fo)
b

1.0

100 200 300 400 500 600 700
Time (s)
3
() (Voltage-sag)
HCN
(voltage-sag) ( 4A
-90 mv
¢ 48)
voltage-sag (
n .
— control ; a7 . F
. 1, R
7 — NaHS ,/// Tl [ . F
'8 20 *
20mv voltage-sag 2
£ 154 *
500 ms /r-wbﬂwﬁ ----- © I—‘
I‘W I § 10 F
00 MY =T
(peak potential) sag amplitude
Peak potential (mV)
4 (voltage-sag)
A 354
o _M‘\_V 30 o control
- Contr0| % 2 m C-PTIO + NaHS
— cpriosnats /7 g
20mv (NO scavenger) E 204
500 ms g 1
E’ 104
! .
sag amplitude‘> 0

5 voltage-sag

HCN

HCN

B -60mV " -70mV " -80mV ' -90mV " -100mV ' -110mV " -120mV " -130 mV/
Peak potential (mV)

NO

HCN



Komagiri You

699

Hydrogen sulfide induces Ca2+ influx in the principal cells of rat cortical collecting ducts
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