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Comparison of the electrophysiological features between the rhythmic cells
of the aortic vestibule and the sinoatrial node in the rabbit
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Abstract The purpose of this study was to clarify the characteristics of the pacemaker cells in the left
ventricular outflow tract aortic vestibule and compare them with those of the cells in the sinoatrial node
SAN . By using conventional intracellular microelectrode technique to record their action potentials some
ionic channel blockers were used to observe their electrophysiological effects on the two types of pacemaker
cells in the rabbit especially on the ionic movement during phase 0 and phase 4. The results obtained are
as follows. 1 Perfusion with 1 wmol/L verapamil VER resulted in a significant reduction in the ampli-
tude of action potential APA  maximal rate of depolarization V ,  absolute value of the maximal dias-
tolic potential MDP  velocity of diastolic depolarization VDD and rate of pacemaker firing RPF
and also a prolongation of the 90% of the duration of action potential APDgy, in the pacemaker cells of the
SAN and aortic vestibule P <0.05 . 2 Perfusion with 180 wmol/L nickel chloride NiCl, resulted in
a decrease in VDD in the two types of the pacemaker cells P <0.01 . APA V _ and RPF fell notably
and the APDg, prolonged in the sinoatrial node cells P <0.05 . 3 2 mmol/L 4-aminopyridine 4-AP
led to a increase in VDD in both types of pacemaker cells P <0.01 . At the same time the absolute val-
ues of MDP APA and V,, decreased significantly and APDg, prolonged notably P <0.05 . During the
perfusion RPF in SAN increased markedly while RPF in aortic vestibule exhibited no significant change.
4 2 mmol/L cesium chloride CsCl led to a decrease in VDD and RPF in the two types of the pacemak-
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er cells P <0.05 . These results suggested 1
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the ion currents in phase 0 and phase 4 of depolarization

and repolarization of slow-response activity in aortic vestibule are similar to those in dominant pacemaker

cells of sinoatrial node

2 for the pacemaker cells in the left ventricular outflow tract Ca’" current is the

main depolarizing ion current of the phase 0 K™ current is the main factor responsible for the repolariza-

tion. Attenuation of K* current is responsible for the phase 4 spontaneous depolarization. In addition it

seems that I, I, and I; play some role in the pacemaker currents.
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Table 1. Effect of ionic channal blockers on action potentials of the rabbit SAN pacemaker cells
MDP APA Vo VDD APD,, APD,, RPF
mV mV V/s mV/s ms ms bpm
Control ~65.84 = 62. 88 + 4.56 + 53.62 + 106. 24 + 136. 16 + 157. 60 +
ontro 6.24 4.65 1.13 4.25 8. 68 9.91 11.15
VER 6 mi ~45.00 = 31.84 + 1.98 + 29.78 + 113.04 + 157.12 = 120. 16 +
fm 4.39 " 3.47" 1,24 3,37 13. 87 11.75 9. 58 **
Control -61.76 = 62.09 + 414 & 49. 64 + 98.30 + 131. 06 + 158. 50 +
ontro 6.33 6.53 1.01 6. 49 10. 61 8. 86 8.92
. . ~61.20 = 43.58 + 2.18 + 22.83 + 95.32 + 145.80 + 99.87 +
NiCl, 6 min ) ;
7.79 4,67 0.93 ™ 5.28™ 9.40 9.15* 7.95
Control -58.35 = 61.35 + 4.42 & 50.33 = 100. 08 + 133.00 + 156.32 +
ontro 7.22 6. 66 1. 14 5.62 7.68 11.38 11.81
LAP 10 mi -39.13 + 35.17 + 1.90 + 68.02 + 108. 28 + 150. 83 + 188. 05 +
. mn 4.39 " 5.05™ 0.93 ™ 6.97" 5.31 12.45* 13.31*
Control 5772+ 62.27 + 4.13 ¢ 55.82 + 87.98 = 129. 68 + 152. 18 +
ontro 4.75 4.81 0. 85 5.29 5.79 6. 09 8.78
csCl 10 mi -56.17 = 60. 10 + 3.63 + 44. 60 = 90.03 + 131.65 + 132.93 +
s o 5.64 3.04 0. 86 6.86" 8.81 4.97 9.42"

Mean + SE. *P <0.05 vs control “*P <0. 01 vs control.

2.
Table 2. Effect of ionic channal blockers on spontaneous slow potential of rabbit aortic vestibule
MDP APA Vo VDD APD,, APD,, RPF
mV mV V/s mV/s ms ms bpm
Control ~63.72+ 58.28 + 10.57 + 28.38 + 101. 67 + 137.83 + 136. 62 +
ontro 7.09 7.72 2.29 4.02 11.33 9.43 9.52
VER 6 mi ~55.45+  25.27+ 1.88 + 14.92 + 104. 50 + 153.83 + 98.58 +
fn 6.87" 3.77" 0.84™ 2. 44 9.22 10. 40" 8.77"
Contral -59.85+ 57.17=+ 10. 49 + 23.22 + 95.20 + 118. 60 + 133.37 +
ontro 6. 40 6.12 1.88 4.23 10. 89 11.26 11.73
NiCl 6 min -56.52+ 46.15 =+ 7.99 = 10.93 + 95.90 = 129. 00 + 115. 44 +
2 7.05 4.61" 1.53" 1.99* 9.06 12.01 7.71"
Control -55.50+  55.90 + 10.22 + 29.90 + 97.33 + 129.33 + 137.90 =
ontro 4.49 4.72 3.09 3.77 8. 89 10. 37 9.92
SAP 10 mi 4273+ 43.63 + 7.47 + 39.48 + 167.67+  227.00 + 133.82 +
i I 6.81" 2. 12 511" 12.58* 13.36 13. 12
Control -55.97+  56.11+ 10.70 + 37.92 + 122.29 + 179. 85 + 122.94 +
ontro 9.41 8. 02 1.29 13.47 16.77 17.76 8.47
csCl 10 mi -56.21+  55.95=+ 10.36 + 28.21 = 123.85 + 190. 29 + 113.88 +
s mne g 03 8.42 1.51 10.26" 12.08 12.76 8.15*

Mean + SE. P <0. 05 vs control P <0. 01 vs control.
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Fig. 1. Effects of different blockers on the spontaneous slow action potential of rabbit sinoatrial node pacemaker cells
and aortic vestibule. a control b after perfusion with different blockers. A Verapamil. B NiCl,. € 4-aminopyri-
dine. D CsCl.
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