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The aim of the present study was an investigation of the electrical activity in the efferent fibers of the
cervical sympathetic trunk and in the afferent fibers of one of the organs innervated by this same sympathetic
nerve, at a time when urinary bladder interoceptors were being stimulatedso that a reflex hypertension was in-

duced.

As the afferent nerve we chose the lingual nerve because basically it is a sensory nerve into whose compo-
sition enter fibers from tissue vessel receptors, In some experiments, instead of registering electric activity in
the cervical sympathetic nerve, the activity was recorded {n the central end of the sublingual nerve, composed
basically of the post-ganglionic sympathetic fibers directed to the tongue {1, 3%

EXPERIMENTAL METHODS

The experiments were conducted upon cats weighing 1.5-3 kg under ether-urethane narcosis. The elecuical -
activity of the nerves was recorded by means of a double cathode oscﬂlograph (OB-2 of the experimental instru-
ment factory Acad. Med. Sci. USSR) with an amplification from 10%-10° times. The acticn potentials were taken
off by means of silver bipolar electrical conductors. The thickness of the wire was 0.5 mm and the distance be-
tween the poles was 3-5 mm. The filters permitted passage of wave frequencies from 30-2000 cps, The sound
level did not exceed 5 pv.

The cervical sympathetic nerve was dissected from the vagus and depressor nerves at the level of the middle
third of the neck. The lingual and sublingual nerves were separated from the mandible. The experiments were
conducted upon tracheotomized animals. The interoceptors were stimulared by air distension of the urinary bladder
under a pressure of 50-100 mm mercury. '

EXPERIMENT AL RESULTS

According to the findings of Zotterman [T}, Pfaffman {6] and L. L Laptev [2] the lingual nerve, even in the
absence of any special stimuli, may register slow impulses of low amplitude - associated with constant stimulation
of the thermal receptors of the tongue. We were successful in recording two types of spontaneous activity in the
lingual nerve; stow impulses of Jow amplitude and, in some experiments, rapid single phase impulses of high am~
plitude. Also in the cervical sympathetic as well as the sublingual nerve, we recorded slow double phase {mpulses
which grouped themselves in thythm with the pulse and respiration (Fig. 1, A and 2, A).

Fig. 1, A shows the results of one of these experiments,
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Fig. 1. Electrical activity in the sublingual and lingual nerves during hypertension
produced by bladder distension.

A) Oscillograms. On each piece from above down there is indicated: a) electric
activity in the sublingual nerve; b) time marker in 0.1 sec.; c) registration of respira~
tion (curve rises with inspiration); d) electrical activity in the lingual nerve. Oscillo-
gram portions; I) electrical activity in the nerves before urinary bladder distension
(corresponds to portion 1—1 on Fig. 1, B); II) activity at the beginning of urinary bladder
distension; distension ' 0.9 seconds from the start of this oscillogram portion (see Fig. 1,
B, 2—2); II) activity 30 seconds after distension (see Fig. 1; B, 3—3); IV) activity 30
seconds after releasing the air from the uripary bladder (see Fig. 1, B, 5—5); V) controls
severed pieces of the same nerves on the electrodes, B) Kymograms,plus and minus in-
dicate the beginning and the end of urinary bladderdistension; the blood pressure in the
femoral artery is recorded; M.P.) period of urinary bladder distension with air pressure
of 70 mm mercury; time marker (§ seconds).

‘The basal electrical activity of the lingual nerve as shown on oscillogram d, portion I indicates impulses
of 2 kinds; slow, of low amplitude (8-10 pv) and fast, single and double phase, of high ampliwde (25-30 gv).
After the beginning of the distension of the urinary bladder within 0.4 sccond  there began a marked increase
in the number of both types of impulses, especially the fast (see Fig. 1, A, portion II). The increase in the im-
pulses could be observed even before there were any indications of alteration in the arterial pressure, The arterial
pressure was seen to rise only 3 seconds after the interoceptors began to be stimulated, The period of increased
stimuli lasced for 6 seconds, after which the frequency of increased impulses diminished gradually.

Within 30 secondsfrom the beginning of the distension of the urinary bladder (see Fig. 1, A, part III) the
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electrical activity fell below basal, This moment corresponded to the beginning of the gradual decrease {n the
arterial pressure as the action of the stimulation was continued.
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Fig. 2. Electrical activity in the cervical sympathetic and lingual nerves during hyper-
tension induced by urinary bladder distension.

A) Each piece from the oscillogram has; a) electrical activity in the cervical sympathetic
nerve; b) time marker in 0.1 sec.; c) electrical activity in the lingual nerve; d) period
of the beginning of the urinary bladder distensior shown on portion I by the horizontal
line near the time marker. Oscilldgram portions: I) basic electrical actvity; @I} at the
beginning of bladder distension. B) Kymogram. Marked as in Fig. 1, B.

The sublingual nerve showed good electrical activity (see Fig. 1, A, oscillogram, a, portion I). The respi-
ratory groupings are readily seen: at the time of expiration there is seen a large number of double phase, fast
impulses of high amplitude. At inspiration are seen many single phase impulses of 2 lower amplitude, Disten~
tion of the urinary bladder (see Fig. I, A, portion II) produced a gradual lowering and even a disappearance of the
fast impulses seen during inspiration. The double phase impulses of high amplitude grouped during expiration re=
mained.

When comparing the alzerations in the electrical activity of the lingual and sublingual nerves, it can be
observed that at the beginning of stimulation the electrical activity of the lingual nerve increased markedly while
that of the sublingual nerve decreased. However these reciprocal relationships in the electrical activity of these
Two nerves were not maintained constantly during the period of urinary bladder distension. 6 seconds from the
beginning of the distension the electrical activity in the lingual nerve fell below basal (see Fig. I, A, portion II
and II), while the sublingual nerve failed to show increased activiry.

After letting the air out of the urinary bladder the electrical activity in both nerves ieturned to the basal
value and the initial arterial pressure was restored (see Fig. I, A, portion IV and 1, B, kymogram). What then
causes the increased electrical activity in the lingual nerve?

It is necessary to consider the conditions under which we observed the alterations in the impulses. Experi-
ments have shown that when the impulsation of the lingual nerve becomes more pronounced, the rtise in arterial
pressure becomes more pronounced, resulting in higher levels of pressure. The impulses increased only during
the period of rising arterial pressure but, when this pressure reached its maximum, not infrequently the impulses
would decrease to initial levels,

These findingé seem to indicate that the impulses' in the afferent, that is the lingual, nerve are associated
(when suengthened) with a rise in the arterial pressure,
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A detaited comparlson of the changes In the electrical activity of the cervical sympathetic nerve with the
changes In the electrical activity of the lingual nerve which occur at the very beginning of the stimulation of
the receptors of the urinary bladder shows the definite phases of these alterations (Fig. 2). Portlon I shows the ini-
tial electrical activity of the lingual nerve in the form of slow impulses of low amplitude (oscillogram c}), while
the cervical sympathetic nerve records a larger number of double phase slow tmpulses, grouped within the rthythm
of the pulse (oscillogram a).

Within 0.4 seconds after distending the urinary bladder, there could be observed an Increase {n the fm-
pulses within the sympathetic nerve, while the lingual nerve at this time did not show any alterations as yet. The
increase. in the impulses within the lingual nerve began only 0.9 seconds after the beglnning of the stimulaton,
0.5 seconds later the electrical activity within the cervical sympathetic nerve fell below intitial levels while the
1ingual nerve showed a strengthening of the impulses, for still another 0.5 seconds, after which it also reflected a
decrease. Thus, the alterations {n the impulses within the sympathetic nerve preceded the alterations to be seen
in the lingual nerve. As the increased activity within the cervical sympathetic nerve could increase the tonus of
the arterles and arterioles within the tongue, it might be assumed that the stimulant of the receptors within the
vessels of the tongue is the changing tonus of the vessel walls which Is produced by stimulation of the sympathe-
tic nervous system. This Is similar to the mechanism described for the receptors of the carotid sinus by C, Hey-

mans [4] and by S. Landgren [5].

Another reason for the stimulation of the vessel receptors might possibly be the secondary increase in the
pressure within the vessels of the tongue as a result of the general rise in arterial pressure. Comparison of the ini-
tial alterations of the afferent and efferent impulses within the lingual and sympathetic nerves serves as a basis
for the belief that these changes might have reciprocal relationships.

The physiological significance of the afferent impulses reaching the central nervous system from the receptors
within the vessels of various organs during the course of arterial pressure alterations is to be the object of our further

studies.

SUMMARY

‘The electric activity of the afferent (lingual) nerve and efferent (cervical sympathetic) nerve {preganglionic
fibers) or sublingual (postganglionic sympathetic fibers) was studied during stimulation of interoceptors of the uri-
pary bladder. The latter resulted in increase of arterial pressure. It was shown that the greater the afferent impuls~
ation of the lingual nerve, the more proncunced is the rise of the arterial pressure,

Impulsation increase took place only during the rise of the level of the arterial pressure. When the pressure
reached its maximum, the impulsation was frequently decreased to the inidal level.

After interruption of the stimulation of the urinary bladder, reestablishment of the character of impulsation
took place almost at the same time when the arterial pressure returned to normal. Comparison of the Initial changes
of the afferent impulsation (in the lingual nerve) and efferent (in the cervical sympathetic nerve) points to the pos-
sible interrelationship of changes in the afferent and efferent impulsation. The increase of the efferent impulsa~
tion takes place at first in the cervical sympathetic nerve and later the afferent impulsation is increased in the
lingual nerve. After that a significant decrease in the impulsation takes place in the cervical sympathetic nerve.
Increased electrical activity is retained in the afferent nerve for 0.5 seconds.
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