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Rapid effect of ATP on transient outward potassium current (I,) in rat trigeminal ganglion neurons
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[ Abstract] Objective To observe the effect of ATP on transient outward potassium current (I,) and the underlying

mechanism in the cultured trigeminal ganglion (TG) neurons by using whole-cell patch clamp technique. Methods The TG
neurons were acutely separately from male SD rats and were cultured in vitro . and then were subjected to whole-cell patch clamp
4 h later. Results The results showed that the ATP-activated currents in rat TG neurons could be classified into three types
(T, S and B type). ATP significantly inhibited Iy on T type neurons (P<C0. 05), and TNP-ATP, an antagonist of P2X3
receptors, could block the inhibitory effect of ATP against Iy. ATP did not inhibit I, in S type neurons. Meanwhile, ATP could
inhibit I, in TG neurons in which ATP could not induce any inward currents. Suramin, an antagonist of P2Y receptors, could
block the inhibitory effect of ATP against I,. Conclusion ATP can inhibit I,in cultured TG neurons, probably through P2X3
or P2Y receptors. Further studies are required to clarify the underlying mechanisms by which ATP affect 15, which will cast
lights on the mechanism of neuropathic pain and provide evidence for the clinical therapy.
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RERM L-15 B R WA ) BT H 26 pha
O3 BB AL, X S AR I B 7E ST 10 mg/L )2
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JCHHME A ATP L. SAJE7E ATP 19 FR 58 ol
ZZ 1., WP 4 min FRKICHE 1,

1.3 “itxa® ASEREHEY v+ RER, »
& BTl E A 2o B E . FH SPSS 16. 0 F kX 45
Y HT)E 1AW R BT ¢ K0 43, = 4Ll 1,05
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Fig 1 Three types of ATP-activated currents

ATP 100 pmol/L ATP 100 pmol/L

A Current traces of transient inward current, T-type; B: Current
traces of biphasic inward current, B-type; C. Current traces of sus-

tained inward current, S-type
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Fig 2 Inhibition effect of ATP against I, in the T-type TG neurons

A': Original traces showing the inhibition effect of ATP against In. In the presence of TNP-ATP, the inhibition of In by ATP could be blocked.
B: The inhibition effect of ATP (100 pmol/L) against In. In the presence of TNP-ATP, the inhibition of Ix by ATP could be blocked (n=5,
xts, *P<<0.05). C: IV curves were shifted to right by ATP (100 pmol/L), which was blocked by TNP-ATP (n=5, x4, P<C0.05 vs
ATP, P>>0.05 vs TNP-ATP, one-way ANOVA). D: ATP had no influence on the G-V curves of T-type TG neurons (n=5, x=+s, P>>0.05).
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Fig 3 ATP showed no significant influence on I, in the S-type TG neurons

A: Original traces showed no significant inhibition on In; B: ATP had no significant influence on the [ -Vl curves in the S-type TG neurons

(n=9, %5, P>>0.05 paired t-test)
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Fig 4 Inhibition effect of ATP against I, in the N-type TG neurons

A': Original traces showing the inhibition of ATP on I5. In the presence of suramin, the inhibition of Ix by ATP could be blocked. B: The inhi-
bition of ATP (100 pmol/L) on Ix. In the presence of suramin, the inhibition of Ix by ATP could be blocked (n=8, s, * P<C0.05). C: I
V curves were shifted to right by ATP (100 pmol/L) , which could be blocked by suramin (n=8, x5, P<<0. 05 vs ATP, one-way ANOVA).

D: ATP had no significant influence on the G-V curves in the N-type TG neurons
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. TG M2 0 b R )45 1 55 58 1 47 JF 1 vl DL
T 3 PRI E L, g LU LA L K
RN P S 187 8 R (R VAU RCR (AN N 3 A
LU EZSve S R AN i I e R (SR Al o 11
EHAE 1 P 2SR R B, 5 = SO 49 B %% U A
X% HAE e B S A 2 1,000

TE TG Moo, JATWEE] ATP ##l T A
TG MZITTH LB 78 S TG # &t , ATP
Xt 1o BTG B S A 5 12X ATP JERB I TG
296, ATP X T LA RE S 20 40 4 . ATP 4
T TG W&o, v LIS & 7l il &L Y P2X %2
RF G | AR P2Y 24K, JF e — R 50
NG5 F e A AR R BN . TG #l 4 It 2
Sk THI R UL 1 B B AT A& TT, FEFRIK P2X1,
P2X2/3. P2X3, P2X4. P2X7. P2Y1. P2Y2, P2Y4,
P2Y6.P2Y12 3244, LLAE (B 58 & B H o P2X2/3

P2X3.P2X7.P2Y1.P2Y2, P2Y12 5 = S i 4 9
P A ST, AT LA R KW, 7 T B TG
MIZ TG, ATP X Ly A& 20 6 4E A, #28 ATP
Al e VR T P2X3 Z RS2 Ky i D ag, 41 i
Lo, MIMHER TG &y 24 ds vk, 5 0m #6985
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PRARER 38 0 BTG L2 AR LA, AR e T
TG W& ITC XA, cAMP fl PKC 2R A2 5
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