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Fig. 1. Methods for stimulation and recording.
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Fig. 2. Determination of ventricular fibrillation threshold (VFT) by 50 cps stimulation applied for
5sec. With the current strength of 0.09mA (left) and 0.14 (right), ventricular tachycardia and

fibrillation were obtained respectively.
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Fig. 3. Measurement of ventricular response interval (RR) during 50 cps stimulation. From A to
D, the current strength of the stimuli was increased.
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Fig. 4. Effects of the drugs on the relationship between cycle length and conduction
time. From left to right, the cycle length was shortened. VE,-VE, indicates con-
duction time between the two recording electrodes on the right ventricle, inter-
electrode distance 3cm. Surface ECG: ECG on stimulated site.
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Fig. 5. Effects of the drugs on ventricular fibrillation threshold (VFT).
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Fig. 6. Effects of the drugs of the relationship between current strength of 50cps and ventricular

response interval (RR).
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Fig. 7. Effects of the drugs on diastolic excitability threshold (DET), relative
refractory period (RRP) and absolute refractory period (ARP).
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Table 1. Critical interval of ventricular responses prior
to ventricular fibrillation after drug administration.

PA dosis(mg)of
Exp\ | none | 200 | 400 | 600 | 800 | 1000 [i200
1 1w | 170 | 170 | 180 | 190 | 195 | 200
2 40 | 160 | 180 | 200
3 160 | 180 | 200 | 190 | 230 | 215 | 230
4 180 | 220 | 250 | 200 | 290 | 305 | 360
5 175 | 175 | 235 | 210 | 220 | 245 | 245
6 160 | 155 | 155 | 205 | 175 | 200 | 200
7 180 232 244
8 184 196 220
mean |164+£19|177::21 | 202432 | 213+ 36| 224 £ 35 232 £40| 247 £59
¥ msec
P dosis (mg) of
Exp o\ none 5 10 15 20 25 30 35 40 | 45
9 1457 | 175 | 180 | 170 | 180 | 180 | 185 | 200 | 190 | 200
10 | 180 | 220 | 210 | 220 | 210 | 225 | 215 | 225 | 200 | 220
1 | 150 | 160 170 | 200 | 185 180 | 165
12 | 140 | 140 | 160 | 170 | 160 | 200
13 | 140 | 160 | 155 | 160 | 190 | 180 | 180 | 200 | 180 | 190
mean |151+15|171£27|176+22(178 421 | 18817194+ 17 |193 15| 201216 | 184£13(203 12
»msec
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Table 2. Changes in conduction time related with the paced cycle length after

procainamide administration.

T PA dosis (mg) of
Paced cycle
EerNu length none 400 800 1200
Basic 80 ™ 84 90
14 Shortest 74 130 176
% change 23 % 55 % 96 %
Basic 25 38
15 Shortest 36 50
% change 44 %’ 32 %
Basic 60 80 95 100
16 Shortest 80 130 150 170
% change 33 % 63 % 58 % 70 %
Basic 40 60 70 90
17 Shortest 60 130 165 280
% change 50 % 117 % 136 % 211 %
#msec
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Fig. 8. Effects of procainamide on the relation-
ship between cycle length and conduction time
(CT).
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Electrophysiological Properties Determining the Ventricular Fibrillation Threshold Measured
by SOcps Electrical Stimulation = Koich Shigeta, Department of Internal Medicine (1) (Di-
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Conduction time, Ventricular response.
Abstract

This study attempted to determine the effects of propranolol (P) and procainamide (PA) on
the ventricular fibrillation threshold (VFT) of the dog in situ hearts by measuring the current
strength of 50cps stimuli to produce ventricular fibrillation and clarify the electrophysiological
properties influencing the vulnerability for ventricular fibrillation.

Seventeen dogs were studied. P or PA was injected intravenously in doses of Smg or 200 or
400mg, at one time, and, totally, up to 45 or 1200mg, respectively. Diastolic excitability thresh-
old (DET), refractory period (RP) and conduction time (CT) were determined by means of a
programmed extra-stimulus method using a square wave pulse of 2msec duration. VET was
determined by 50cps stimulation, consisting of trains of square wave pulse of 2msec duration,
applied for five sec.

‘The administration of P or PA produced no significant changes in DET. There was little
prolongation of RP after administration of P, while there was significant prolongation after
administration of PA, In the control state, CT was slightly prolonged as ventricular pacing rate
was increased. PA injection resulted in prolongation of CT, which was more marked as the
ventricle was paced rapidly, The mean value of VFT was 0.16£0.09 mA in the control. Adminis-
tration of PA elevated VFT to 1.03+0.79 mA. Particularly in 2, VFT was elevated remarkably to
4.1 and 2.6 mA. On the other hand, P caused an elevation of VFT in 2 out of § dogs and no
significant change in the other 3. The relation between the current strength of 50cps stimulation
and the intervals of elicited ventricular responses (VR) was studied, The increase of current
strength of 50cps stimulation was accompanied with the appearance of slow ventricular tachy-
cardia, acceleration of its rate and then VF. VF was noted to develop when the rate of VR was
accelerated beyond a critical level. The acceleration of VR was prevented by PA but not pre-
vented by P. ‘

Ventricular fibrillation threshold measured with 50cps stimulation was found to be inversely
proportional to the rate of acceleration of ventricular response during the stimulation, which was
attributed to the mode of the ratedependent changes of refractory period and conductivity of
ventricular muscle.




