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Summary: The present study was conducted on healthy adult mongrel dogs under chloralose
urethane anaesthesia. After bilateral midcervical vagotomy, peripheral end of either vagus was stimulated
continuously. This stimulation produced cardiac asystole followed by escape beats. Initially. the
heart rate and arterial pressure were low, but both increased progressively and reached a steady-state
level in 1-3 min while stimulation of peripheral vagus continued. During this plateau of vagus escape.
stimulation of the central end of either vagus produced elevation of arterial pressure and cardio-
acceleration. This modulation of vagus escape phenomenon by afferent vagal stimulation was repro-
ducible.
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INTRODUCTION

In an earlier work, (7), we have studied cardiac function during vagus escapea
found that durinq continuous stimulation of peripheral vaqo-svrnpathetic trunk in d
a steady-state vagus escape is obtained in 1-3 min. During this plateau of the vag
escape, arterial pressure, heart rate and cardiac output are lower than the control. b
the stroke volume is significantly increased.

In the present work, we have studied the effect of stimulation of the cut cent
end of the vagosympathetic on the vagus escape phenomenon, as the relative role
various factors in the vagus escape mechanism' is not well established. Also, the hem
dynamic effects of central vaqosvmpathetic stimulation remain controversial. Somei
vestioators have reported marked increase in arterial blood pressure (4) and an excitati
of sympathetic efferent activity to the heart (1 L]) on stimulation of centra I and of vag
But the bulk of the evidence supports the view that afferent vaga I stimulation leads to brac
cardia and hypotension (1.2.3,5.8.9,12 ..13 and 15).
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MATERIALS AND METHODS

9V,
Education and Research,

The present study was conducted on 11 dogs of either sex, weighing between 9.1
d 17.3 kg. The animals were anesthetized with chloralose (60 mg/kg) and urethane

300 mg/kg) given by slow intravenous injection. Tracheal canulation was performed
ut the study was done on dogs breathing spontaneously. Both the common carotid
rteriesand vagosympathetic nerves were carefully dissected free in the middle of the neck.

A polyethylene T-tube was positioned in one common carotid artery and its side limb con-
cted to a mercury manometer to record carotid arterial pressure on Brodie-Starling

(PALM ER) kymograph. Heart rate was calculated from lead 11 electrocardiogram. Both
the vagosympathetic nerves were bathed in mineral oil at 37°C.
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Control heart rate and arterial pressure were recorded after bilateral midcervical
vagotomy. The distal vagosympathetic on either side was placed on platinum bipolar
electrodesand stimulated by Electronic Square Wave Stimulator (PALMER) at 50 Hz
and1 msec pulse duration. For each experiment the minimum strength of the stimulus
producing caridac stand-still followed by escape beats was determiner! and the stimulus
actuallydelivered was 50% above that threshold. As a rule, it varied between 5 and 10
volts. Continuous stimulation of distal vagosympathetic produced asvstole followed by
escapebeats. When a steady-state of vagus escape was obtained, the central cut end of
eithervagosympathetic was stimulated at 50 Hz. 2 msec pulse duration and 5-15 volts to
deter-ninethe effect of afferent vagal stimulation on the plateau of vagus escape.

RESULTS

The results are shown in Table I. The control recordings were taken about 1 rr
after the induction of anaesthesia and after bilateral vagotomy. Mean heart rate was
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Carotid arterial pressure. From above downwards. arterial pressure; signal marker; time marker. 5 sec.
A: Control after bilateral vagotomy. Downward deflection of the signal marker indicates the period during
which cut distal vagus was stimulated. B: Plateau of vagus escape. Thick bars below the pressure tracing
Indicate stimulation of central vagus.
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160.8 ±6.1 Imin. The mean arterial pressure was 102.4±2.4 mm Hg. The effect of
the efferent vagal stimulation on these parameters is shown in Figs.1 and 2. In each
dog, 3-5 observations were made and the results averaged. No significant difference
was found between the effects of right and left vagosympathetic stimulation in this study.
Stimulation of periphera I end of either vagosympathetic produced cardiac asystole within
one or two seconds and the arterial pressure record registered a sudden and profound fall.

TABLE I : Heart rate and arterial pressure after bilateral vagotomy (V), during steady-state vagus
escape (V. E.) and afferent vagal stimulation during the vagus escape (AFF. STI).

%change %change

V V.E. from V AFF. STI from V.E.

Heart rate 160.8 54.1 -66.4 63.4 +17.1
Mean ± S.E. ±6.1 ±3.7 ±3.8

(P<0.001) (P<0.05)

Art. Pr. (mmHg) 102.4 57.7 -43.7 97.0 +68.1
Mean ±S.E. ±2.4 ±4.1 ±5.6

(P<O.OOl) (p<O.OOl)

However, the heart again started beating while the stimulation continued and this latency
of vagus escape varied between 3-31 sec. During this vagus escape the heart rate and
arterial pressure were much less initially but both increased progressively to reach a steady
state level in 1-3 minutes. This plateau was maintained throughout the period of stimula-
tion. During this plateau of vagus escape, the heart rate was 54.1 ±3.7 as compared
to the control value of 160.8±6.1 /rnin. mean deceleration being 66.4%. This is statis-
tically significant. P value being < 0.001. Arteria I pressure during the vagus escape was
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Fig. 2 : Heart rate and arterial pressure during steady-state vagus escape and atferent vagal stimulation
during vagus escape, Control is taken after bilateral vagotomy and exprc ssed as 100%.
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7.7±4.1 as compared to control of 102.4±2.4 mm Hg. mean decrease being 43.7%.
is also significant statistica lIy (P<O.001 ).

Stimulation of the central end of either vagosympathetic during the plateau of vagus
escapeincreased the heart rate from 54.1 ±3.7 to 63.4±3.8 min. This cardioacceleration
of 17.1% j.s significant (P<0.05). Arterial pressure was elevated from 57.7±4.1 to 97.0
±5.6 mm Hg. registering a significant increase of 68.1% (p<O.001). On stopping the
afferentvagal stimulation the steady-state vagus escape was reestablished.

DISCUSSION

In 18Ll5 Weber brothers demonstrated the dramatic cardioinhibitory effect of vagal
stimulation. But even today. the relative role of various factors in the vagus escape
mechanism is not well established. The hemodynamic effects of central vagal stimula-
tion also remain controversial. According to the text books of physiology the activity
in afferent vagal fibers causes bradycardia and hypotension (1). Th is is supported by
bulk of the literature (2.3.5.8.9.12.13.15). In 1900-1901. Brodie and Russel (2) de-
monstratedthat the excitation of centra I ends of different bra nches of vagus produces reflex
cardiacinhibition. According to Rushmer (13) stimulation of internal organs can involve
vagalafferents producing bradycardia and even drastic cardiac inhibition as a result of
vagovagal reactions. After studying 1200 cardiac arrest cases. Stephenson (15) observes
thatvagovagal reflex is responsible for as many as 25% of such cases. The results of
Chenet al. (3) indicate that the collective influence of vagal afferents can produce (1 va-
sodilatory effect and have a restraining influence on systemic arterial pressure. Similar

results have been obtained by Oberq and White (9).

But on the other hand. Cotten and Moran (4) found that central vaqal stimulation
causedmarked increase in arterial pressure due to reflex increase in sympathetic activity.
Schwartz et al. (14) have demonstrated that the stimu lation of cardiac afferer.ts leads to
excitation of efferent sympathetic outflow to heart. The afferent limb of this cardio-cardiac
reflex passes through sympathetic and vagal nerves. Our experimental observations re-
portedin this paper are in agreement with the findings of Cotten and Moran (4) and show
that the afferent vagal stimulation can produce cardio-acceleration and a rise in arterial
pressure. It is interesting to note that in all the observations in the present series of experi-
ments.we obtained only one type of response i.e. cardio-acceleration and a rise in arterial
bloodpressure on afferent vagal stimulation durina the steady-state vagus escape. Ledsome
and Linden (6) have demonstrated that an increase in the perfusion pressure of atrial
pouch causes tachycardia and that the afferent pathway for this reflex is in the vagus.
Such observation and the present study differs from the observations of other workers

(2.3.13.15) and that of Oberg and White (9) who believe that the vagal afferents exert a
tonicrestraint on the medullary vasomotor center and that the stimulation of cardiac nerves
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generallv induces 'a profound bradvcardia. Ma ncra et al. (8) have concluded that the recep-
tors in the cardia-pulmonary region with their afferents in the V8gUS exert a continuous
restraint on the sympathetic adrenergic outflow to the capacitance and resistance vessels,
Daly et al. (5) have found that inflation of the lungs causes vasodilatation and hypotension.
Pillsbury et al. (12) are of a similar opinion.

We invariably got tachycardia and a rise in arterial pressure by afferent vagal sti-
mulation when the literature reports that the central vagal stimulation can produce either
tachycardia and hypertension or bradycardia and hypotension and that the latter type of
response has been reported by the bulk of the literature. Paintal (10.11) has classified
the vagal afferents according to their conduction velocity and reflex effects. Some of the
afferents produce bradycardia and/or hypotension while others produce tachycardia and/
or hypertension. It is quite possible that by using the same stimulation parameters (5-15
volts. 2 msec pulse and 50 Hz) in all the experiments. we might have stimulated only those
vaga I afferents whose reflex effects are tachycardia and hypertension.
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