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The Prolonged Heart Rate Responses to Electrical Stimulation
of Vagus Nerve in Dogs

Hong Kee Shin and Kee Soon Kim

Department of Physiology, School of Medicine, Hanyang University

The right cervical vagus nerve was electrically stimulated for 30 sec, and 30 minutes recording
cardiac rate responses and electrocardiogram.

The main purposes of the present experiment are to determine effect of stimulation frequency on
the maintenance of cardiac rate responses and to determine recovery time of sinus rhythm after asystole
period followed by idioventricular rhythm during prolonged electrical stimulation of the vagus, and
the optimal stimulation parameters for vagal stimulation were studied as well.

The results obtained are summarized as follows:

1. The maximum negative chrontropic responses were obtained with the following ranges of
electrical parameters.

Intensity: 3 V-7V, Frequency: 20/sec-60/sec, and pulse duration: 5 msec-20 mesc.

2. Compared with the responses from sympathetic effectors, cardiac rate responses to electrical
stimulation of vagus nerve were well maintained with all stimulation frequencies.

3. At all stimulation frequencies except 20/sec, sinus node started to take over primary pacemaker
activity when cardiac rates were restored to about 38-40/min.

4, It was indicated that upper limit of idioventricular rhythm does not exceed 38-40/min.

5. With the stimulation parameter set of 20/sec-5 msec-3 V, sinus rhythm did not appear during
30 minutes of stimulation period. Therefore, this electrical parameter set appears to be optimal for

elicitation of prolonged and maximum cardiac rate responses by vagal stimulation.
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Table 1. Effects of stimulating parameters on cardiac rate responses to electical stimulation of the
right vagus nerve in the dogs

Pulse duration (msec)

Control ] 02 | o5 | 1 | 2 5 | 10 | 2
Mean 73.4 36.0 17.1 1.7 9.5 6.7 6.5 6.8
+SE 3.6 5.2 3.8 2.2 14 0.8 1.2 17

Intensity (V)

COntr011[2]3]4,]5\6’7
Mean 76.3 44,3 17.1 6.0 5.0 5.3 4,7 5.1
+SE 3.5 2.6 3.6 1.0 1.0 1.0 1.1 0.9
Frequency
Control ' 5/sec , 10/sec ] 20/sec ’ 60/sec 120/sec 240/sec
Mean mr | 321 21.2 5.0 4.0 8.8 | 16.0
+SE 3.2 ‘ 1.6 1.8 0.6 0.6 1.6 2.0
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Fig. 1. Effects of stimulating parometers on cardiac rate responses to electrical stimulation of the right
vagus nerve in the dogs.
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Table 2. Heart rate responses to electrical stimulation of right cervical vagus nerve for 30 minutes
with varying frequency of stimulation at 5 msec pulse duration and intensity of 3V in 15 dogs

Stimulation Heart rate (beats/30sec)+SE
frequency Control 0.5min 1 min ‘ 1.5 min 2 min 2.5 min
10/sec 79.7+3.0 12.94+1.9 15.1+2.0 16.9+1.8 17.8+1.7 18.14+1.5
20/sec 79.943.3 4.54+0.9 6.9+1.0 9.7+1.1 11.3*1.6 12.64+0.7
60/sec 82.113.6 5.0+1.2 11.0*1. 4 14.4%+1.4 15.9+1.2 16.8+1.1
120/sec 77.24+3.3 11.6+1.5 20.0+2.0 25.0+2.5 27.84+3.0 29.64-3.4
3 min 5 min 10 min 15 min 20 min 25 min 30 min
18.3+1.7 18.4%1.2 18.4+1.2 18.5+1.4 18.941.2 19.9+1.2 21.4+1.4
13.5+0.5 15.54+0.5 16.0+0.6 17.2+0.8 17.1+0.7 17.7+0.8 18.1+0.7
18.0+1.1 18.4+1.3 19.4+1.2 20.6+1.3 21.3*1.6 21.5+1.6 23.442.4
29.4+3.4 28.8+3.4 30.2+3.6 33.4+4.5 33.6+4.2 35.8+4.8 36.4+3.1
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Fig. 2. Heart rate responses to electrical stimulation
of right cervical vagus nerve for 30 minutes
with verying frequency of stimulation at 5
msec pulse duration and intensity of 3V in
15 dogs.
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Table 3. Types of cardiac rhythm elicited by ele-
ctrical stimulation of the right Vagus
nerve with different stimulation freque-
ncies for 30 minutes
(A: asystole, IV: Idioventricular rhythm,
S: Sinus rhythm)

Type of rhythm
Time(min)
20sec 30sec40sec1 2 3 1020 30
10/sec A IV IVIVIV IV IV § S
20/sec AIV IVIVIV IV IV IVIV
60/sec A A IVIVIVIV4HSIV4S S S
120/sec A AIV+SS § S S S8
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Fig. 3. Electrocardiograms recorded by standard
with different frequencies for 30 minutes.
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