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Abstract: This study was designed to explore the innervation of autonomic nervous system and the distribution of receptors on pacemaker
cell membrane in guinea pig left ventricular outflow tract (aortic vestibule). By using conventional intracellular microelectrode technique
to record action potentials, autonomic neurotransmitters and antagonists were used to investigate the electrophysiological features and
regularities of spontaneous activity of left ventricular outflow tract cells. Electrophysiological parameters examined were: maximal
diastolic potential (MDP), amplitude of action potential (APA), maximal rate of depolarization (V,,,), velocity of diastolic depolarization
(VDD), rate of pacemaker firing (RPF), 50% and 90% of duration of action potential (APD, and APD,). The results are listed below:
(1) Perfusion with 100 umol/L isoprenaline (Iso) resulted in a significant increase in V. (P <0.05), VDD, RPF, and APA (P <0.01), a
notable decrease in MDP (P<0.05), and also a marked shortening in APD,, (P<0.01). Pretreatment with Iso (100 umol/L), propranolol
(5 umol/L) significantly decreased RPF and VDD (P<0.01), decreased APA, MDP and V,,, (P<0.01) notably, prolonged APD,, (P<0.01)
and APD,, (P<0.05) markedly. (2) Application of 100 umol/L epinephrine (E) resulted in a significant increase in VDD (P<0.05), RPF
(P<0.001), V,,, (P<0.05) and APA (P<0.001), and a notable shortening in APD,, and APD,, (P<0.05). (3) Perfusion with 100 umol/L
norepinephrine (NE) led to a significant increase in VDD, RPF  APAand V,,, (P<0.05), and a marked shortening in APD,, (P<0.05).
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Pretreatment with NE (100 pmol/L), phentolamine (100 umol/L) significantly decreased RPF and VDD, MDP and APA (P<0.01),
decreased V,,, notably (P<0.05), prolonged APD., and APDy, markedly (P<0.01).(4) During perfusion with 10 umol/L acetylcholine
(ACh), VDD and RPF slowed down notably (P<0.05), APA decreased significantly (P<0.001), V,,,, slowed down notably (P<0.01),
APD,, shortened markedly (P<0.05), Atropine (10 umol/L) antagonized the effects of ACh (10 umol/L) on APD,, (P<0.05). These results
suggest that there are probably o-adrenergic reecptor (a-AR), B-adrenergic receptor (3-AR) and muscarinic receptor (MR) on pacemaker
cell membrane of left ventricular outflow tract in guinea pig. The spontaneous activities of left ventricular outflow tract cells are likely
regulated by sympathetic and parasympathetic nerves.
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Table 1. Effects of AR agonists and antagonists on spontaneous slow action potentials of guinea pig left ventricular outflow tract cells
MDP (mV) APA (mV) Vi (VIS) VDD (mV/s) APDg, (ms) APDg, (ms) RPF (bmp)
Control -59.33x244 5699171 689122 11034216 113714225 163.71#937 106.03=24.99
Isoprenaline —71404369" 7310263 26.144260" 247943317 65144151" 132864759 17351 +7.22"
(10 min)
Isoprenaline+
Propranolol -58.06+3.23" 53764288% 0764191% 7524147% 97504236 180.25+2.82" 89.50 ==5.59*
(5 min)
Control 51374489 48504391 697221 11574139 9457722 1728641146 114.8139.86
Epinephrine -60.11£3.76  60.04+509" 24.234364" 20354254" 7057736 146.29+49.25" 159.04 4947
(10 min)
Control 54854239 5572=+313 715221 13654337 101171052 165504329 118.87=+9.71
Norepinephrine  —6223+3.19" 66.754247" 18434139" 2452+4378" 79.00+3.77° 14317874 149.68+526"
(10 min)
Norepinephrine+
Phentolamine —4923+454" 390741627 500+133" 97041977 13817 892" 205.67 +5.62" 90.7546.97"

(5 min)

“P<0.05, “P<0.01 compared with control group; “P<0.05, #P<0.01 compared with Iso group; *P<0.05 **P<0.01 compared with NE

group.
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Fig. 1. Effects of adrenergic receptor (AR) agonists and antagonists
on pontaneous slow action potentials of guinea pig left ventricular
outflow tract cells. A: Effects of isoprenaline (Iso) and propranolol.
a, control; b, Iso (100 umol/L); c, Iso (100 umol/L) + propranolol
(5 umol/L). B: Effects of epinephrine (E). a, control; b, E (100
umol/L). C: Effects of norepinephrine (NE) and phentolamine. a,
control; b, NE (100 umol/L); ¢, NE (100 pumol/L) + phentolamine
(100 pumol/L).
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Fig. 2. Effects of ACh and atropine on spontaneous slow action
potentials of guinea pig left ventricular outflow tract cells. a,
control; b, ACh (10 umol/L); ¢, ACh (10 umol/L) + atropine (10
pmol/L).
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Table 2. Effects of ACh and atropine on spontaneous slow action potentials of guinea pig left ventricular outflow tract cells

MDP (mV) APA (mV) Voax (V/S) VDD (mV/s)  APDg, (ms) APDg, (ms) RPF (bmp)

Control -56.45+1.64 54.83+125 6.67=+0.99 25574260 104.67=7.97 174174920 133.22+7.34
Acetylcholine  -50.77 +2.60 40.43+156" 4.40+1.34" 13.71+2.76" 9450 =+5.94" 160.17 +7.87 108.98 +4.09"
(10 min)

Acetylcholine +
Atropine(5 min) -46.78 +1.11 41.28+2.08 3544119 12.31+1.64 153.20+3.08" 192.80+6.45 115.90=+4.20

“P<0.05, "P<0.01 compared with control group; “P<0.05 compared with ACh group.
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