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Abstract

Catheter ablation has been applied for the therapy of atrioventricular nodal re-entrant tachycar-
dia for several years. Although this procedure is quite successful, the cellular electrophysiological
mechanisms underlying fast and slow conductions remain unknown. Therefore, the characteristics
of the action potential waveform of rabbit atrioventricular node (AVN)cells obtained from different
regions within Koch’s triangle were studied using nystatin-permeabilized patch methods, and 64
AVN cells were used for this study.

Based on gross morphology, AVN cells were classified into three groups : ovoid cells, rod shaped
cells, and cells with an intermediate shape. Results obtained by measuring the maximum velocity
dV/dt of action potentials fell into four subgroups: Group I1(dV/dt<5 V/sec, n=23), Group Il
(dv/dt>5 but <10 V/sec, n=20), Group II1(dV/dt> 10 but<20 V/sec, n=13), and Group IV
(dV/dt>20 V/sec, n=8). Ovoid cells had the smallest dV/dt, whereas the rod shaped cells had the
highest dV/dt. The maximum diastolic potential was more negative in Groups III and IV than in
Groups I and II. A notch in the phase II of the action potential was observed in 23 % of Group III
cells and 56 % of those in Group IV, but was not present in Groups I and II.

These findings provide further evidence that AVN cells are heterogeneous both in morphology
and electrophysiological characteristics. Provided that values of dV/dt can be related to conduction
velocity, our findings suggest that cells in Groups III and IV may contribute to fast conduction
pathways whereas those in Groups I and II are responsible for slow conduction pathways.
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Fig.1 Schematic distribution of dissecting sites for
atrioventricular node (AVN) cell isolation
RA=right atrium; CSOS=coronary sinus
ostium ; TV =septal leaflet of the tricuspid valve;
RV =right ventricle.
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Fig.2 Light micrographs of rabbit atrioventricular
node cells obtained from different regions
within Koch’s triangle
Representative examples of ovoid (4), intermediate
sized (B), and rod shaped (C)cells are shown (orig-
inal magnification X 400).

Fig.3 Light micrographs of rabbit atrioventricular node cells obtained from different regions
within Koch’s triangle

Examples of ovoid (/eft) and rod shaped (right)cells are shown (original magnification X 400).
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Fig.4 Representative tracings and the maximum velocity of action potentials (Group I)
Upper panels : Representative tracings of action potentials from two different Group I atrioventri-

cular node cells.

Lower panels : The maximum velocity (dV/dt) of action potentials. Note that the action potential
amplitude and dV/dt of these cells are very small.
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Fig.5 Actual tracings and the maximum velocity of action potentials (Group II)
Upper panels : Actual tracings of action potentials from two different Group 1l atrioventricular

node cells.

Lower panels : The maximum velocity (dV/dt) of action potentials.
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Fig.6 Representative tracings and the maximum velocity of action potentials (Group II)
Upper panels : Representative tracings of action potentials from two different Group Il
atrioventricular node cells.
Lower panels : The maximum velocity (dV/dt) of action potentials. Note that a notch in the phase
IT of the action potential is observed in both cells.
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Fig.7 Actual tracings and the maximum velocity of action potentials (Group IV)
Upper panels : Actual tracings of action potentials from two different Group IV atrioventricular

node cells.

Lower panels : The maximum velocity (dV/dt) of action potentials. Note that the action potential
amplitude and dV/dt of these cells are very large. The cell in the left side shows a notch in the phase
IT of the action potential.
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Table 1 Action potential parameters measured in isolated cells from rabbit atrioventricular node

Celltype n  CL MDP DDR APD,, APDj, Vinax 0s APA
(msec) (mV) (mV/sec) (mV) (mV) (V/sec) (mV) (mV)
I 23 314%+40 —483%+7.0 80.4+£21.1 782120 1158+12.8 3.6+09 17.8+8.8 66.5+9.3
i 20 359+46 —59.3%x7.6 72.1£19.7 117.3£258 156.0+30.4 6.7x1.6 27.3%+7.3 86.9+13.0
m 13 340+72 —63.5£52 734+36.6 94.61+20.5 127.0%£19.3 14.0+3.0 319105 954%+11.2
v 8 32666 —69.4*11.7 75.1%26.6 93.7+10.1 144.8+33.7 26.7+6.6 27.8+12.0 97.3%£10.1

n: number of experiments.
CL=cycle length ; MDP=maximal diastolic potential

; DDR=diastolic depolarization rate ; APD;, =action potential dura-

tion at 50 % repolarization ; APDy, =action potential duration at 90 % repolarization ; V., =maximal upstroke velocity ;
OS=overshoot potential ; APA =action potential amplitude.
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