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ABSTRACT Objective: To evaluate the electrophysiological effects of Acid-sensing cation channels (ASICs) and P/Q-type channel
which were all involved in migraine. Methods: Trigeminal ganglion (TG) tissues were collected from healthy SPF wild-type C57BL/6
mice, whole-cell patch clamp technique was used to record the calcium currents of TG neurons and the changes of action potentials. Results:
Acid and amiloride had no effect on Calcium channel directly, the acid and Aga-IVA increased the excitability of trigeminal neurons, (P
<0.05), and Amiloride blocked this increments (P<0.05). Conclusion: Amiloride can inhibit the increase of excitability of TG neurons in-
duced by Aga-IVA, which may be related to the blockage of ASICs channels, indicating that ASICs channels may involve in the mecha-
nisms of migraine caused by P/Q channel mutations.
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Fig.l Current densities of calcium channel subtypes after acid or amiloride

A: Current densities of calcium channel subtypes after acid; B: Current densities of calcium channel subtypes after amiloride
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Table 1 Intrinsic properties of TG neurons

) ) AHP Amplitude,
Capacitance, pF Vrest, mV Threshold, mV Rheobase, pA AP Amplitude, mV v Cell Number
m
23.64 6.68 -57.41% 10.31 -31.51% 7.59 236.14% 58.43 110.72¢ 15.17 -12.35+ 6.38 22

Note: Vrest, resting membrane potential; AP, action potential; AHP, after hyperpolarization. t-test.

=2 MK pH ERTIE R E) ASICs BT TG 4HH AP B840
Table 2 Intrinsic properties of TG neurons with ASICs current after change the pH of extracellular solution

AP Amplitude, AHP Amplitude,

pH Capacitance, pF Vrest, mV Threshold, mV ~ Rheobase, pA Cell Number
mV mV
7.4 -59.20+ 8.8 -31.87+ 7.95 286.5+ 96.96 112.62+ 19.94 -11.31% 6.51 10
2298+ 5.43
6.0 -46.84+ 12.99*%* 2221+ 19.71 216+ 112.12** 88.57+ 22.56**  -15.68+ 7.99* 10

Note: * P<0.05; ** P<0.01.
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Fig.2 Changes of Vrest(A), Threshold(B), Rheobase(C), AP Amplitude(D) and AHP Amplitude(E) of TG neurons after change the pH of extracellular
solution
Note: Data are expressed as x+ SD, n=10. *P< 0.05, compared with group 7.4; ** P<0.01, compared with group 7.4.
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Table 3 Intrinsic properties of TG neurons without ASICs current after change the pH of extracellular solution
AP Amplitude, AHP Amplitude,

pH Capacitance, pF Vrest, mV Threshold, mV ~ Rheobase, pA Cell Number
mV mV
7.4 -57.96+ 8.09 -33.82+ 7.27 252.22+ 107.5  107.91% 11.72 -15.05+ 5.58 9
24.07x 6.56
6.0 -62.67+ 10.99 -36.38+ 10.16  281.67+ 85.84  106.61+ 12.63 -13.16% 6.19 9

K AN ANB TG A R TSRS E R M DE SR, fE AT 2162 112.12 pA,P {H =0.001, B4 WMl tL A Giit 25, KW
Phidsk i ASICs Fyi a4 b, #EmA eI R (82):  BRUASETIRE R EICartE, i E e A S 924
pH7.4 41(n=10)-59.20% 8.8 mV,pH6.0 £ (n=10)-46.84+ 12.99 T FARIE R3] ASICs B AN [, W TC b AR fb (3 ),
mV,P {f =0.000, PR [A] LA Geitaf 28 5 W AR I i Ui il 2 e 24 ar TS A Re 5 ASICs SEIE ARG
I%,pH7.4 4 (n=10) >}y 286.5% 96.96 pA,pH6.0 241 (n=10)%
&4 4F Aga-IVA B AP FIEE/L
Table 4 Intrinsic properties of TG neurons after given Aga-IVA

Vrest, mV Threshold,mV Rheobase,pA AP Amplitude, mV ~ AHP Amplitude, mV Cell Number
No blocker -56.24+ 5.45 -34.21% 6.72 265.00+ 94.19 101.54+ 10.55 -14.47+ 1.97 10
Aga-IVA -44.66% 7.59%* -28.61% 6.66* 200.50% 96.74** 83.04% 12.66%* -13.60% 4.51 10

Note: ¥*P<0.05 ** P<0.01.
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Fig.3 Changes of Vrest(A), Threshold(B), Rheobase(C), AP Amplitude(D) and AHP Amplitude(E) of TG neurons after given Aga-IVA

Note: Data are expressed as xx SD, n=10. *P< 0.05, compared with group control; **P< 0.01, compared with group control.
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mV,Aga-IVA 41 (n=10)-28.61% 6.66 mV P {f =0.019, L Jif
10 AR (] 3C), % HRZH (n=10) 7 265.00% 94.19pA, Aga-I-
VA 2 (n=10)200.50% 96.74 pA,P {f =0.000, i it 5 i B A%
([ 3D), X4 (n=10) } 101.54% 10.55 mV,Aga-IVA 4]
(n=10)83.04+ 12.66 mV P {if =0.001, WL HLEA Giitae2
S, U BHLWT P/Q 38 18 n] H& i 20 % av i
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Table 5 Intrinsic properties of TG neurons which have been given Aga-IVA after given AMI

AHP Amplitude,
Vrest, mV Threshold,mV Rheobase,pA AP Amplitude, mV v Cell Number
m
Control -61.87+ 6.40 -37.66% 5.39 286.25+ 191.89 101.87+ 17.80 -13.15% 2.35 4
Aga-IVA -46.72+ 11.52 -30.62+ 3.71 186.25+ 178.30%** 85.51+ 14.51 -17.00% 3.32 4
AMI+Aga-IVA -41.64+ 14.44 -23.14+ 9.99 253.75% 186.61% 67.21% 15.61 -11.74% 3.75% 4

Note: “P<0.05; **P<0.01.
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Fig.4 Changes of Vrest(A), Threshold(B), Rheobase(C), AP Amplitude(D) and AHP Amplitude(E) of TG neurons which have been given Aga-IVA after
given AMI
Note: Data are expressed as x+ SD, n=4. # P< 0.05, compared with group Aga-IVA; **P<0.01, compared with group control.
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