CHANGES IN THE VENOUS PRESSURE AND VENOUS
TONE DURING NOCICEPTIVE STIMULATION

(UDC 612.144-06:612.884)
E. G. Skipina

Department of Normal Physiology (Head, Academician AN Kazakh. SSR A. P. Polosukhin),
Alma-Ata Medical Institute

(Presented by Active Member AMN SSSR V. V. Parin)

Translated from Byulleten' Eksperimental‘noi Biologii i Meditsiny, Vol. 58, No. 10,

pp- 15-18, October, 1964

Original article submitted May 1, 1963

It is generally accepted that nociceptive stimulation evokes dyspnea and a rise in the arterial and venous pres-
sures [5, 7, 8, 10). The object of the present investigation was to compare the changes taking place in the femoral
vein of one limb and the tone of the corresponding vein in the opposite limb during application of a nociceptive
stimulus.

EXPERIMENTAL METHOD

The right iliac and femoral veins were dissected in 47 mongrel dogs as far as the knee joint, and all their
branches were carefully ligated. The nerves running along the vessel were preserved. The vein was perfused in the
direction of the blood flow with oxygenated Ringer-Locke solution, the temperature of which was maintained con-
stant (37-38°) by means of an ulirathermosiat. A 3-way cock in the path of the outflowing solution was connected
to a water manometer and a small Marey's tambour for making a graphic recording (Fig. 1). When the inflow and
outflow of solution were kept reiatively constant, a regular tracing was obtained, characterizing the tone of the ves-
sel. In some experiments respiratory waves could be seen distinctly on the curve. During dilatation of the vein the
resistance to the blood flow through it fell, the pressure at the outlet rose, and the pen moved upward; conversely,
during vasoconstriction the pressure in the manometer fell and the curve was depressed.

Simultaneously with the recording of the tone of the perfused vessel in the right hind limb, the lateral venous
pressure in the left femoral vein was recorded by means of a linear water manometer, and the arterial pressure in
the carotid artery and respiration were also recorded. Nociceptive stimulation was applied to the central cut end of
the radial nerve by means of an induction current.

EXPERIMENTAL RESULTS

Nociceptive stirnulation was applied 79 times. In 45 cases an increase in the arterial pressure was observed,
in 16 cases a decrease, and in 10 —a biphasic reaction (a rise, followed by a fall), while in 8 cases the pressure re-
mained unchanged. In 65 experiments the venous pressure rose, in 4 it fell, and in 10 it remained unchanged.

Comparison of the dynamics of the venous pressure and of the tone of the perfused vein during nociceptive
stimulation yielded the following results. In 46 experiments both indices rose simultaneously, in 16 the venous pres-
sure rose and its tone was lowered, in 3 the pressure rose while no change took place in the tone, in 4 the pressure
fell and the tone increased, in 4 the pressure was unchanged and the tone was lowered, and in 6 experiments the
pressure was unchanged and the tone increased. Hence, the tone of the perfused vein rose (the vein was constricted)
in 56 experimerts.

It is clear from the kymogram shown in Fig. 2 that nociceptive stimulation caused a fall in the arterial pres-
sure (from 112-120 10 80-86 mm Hg) and considerable dyspnea, which gave place to holding the breath after cessa-
tion of stimulation. The tone of the perfused vein fell very slightly at the beginning of stimulation, and this was fol-
lowed by a sharp rise in tone (vasoconstriction), as manifested by a depression of the curve. At the end of stimula-
tion the venous tone quickly returned to its original level.
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Fig. 1. Scheme of experimental perfusion of vein. 1) Reservoir
with Ringer~Locke solution; 2) ultrathermostat; 3 and 4) screw

clips regulating inflow; &) soft clamp applied to iliac vein; 6)
Bartyzel's lateral cannula.
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Fig. 2. Changes in arterial and venous pressure and venous tone during nociceptive
stimulation. Significance of curves (from top to bottom): A) pressure in femoral
vein, arterial pressure, venous tone, zero line of arterial pressure, respiration, time
marker (5 sec), marker of stimulation (distance between coils 25 c¢m); B) limb vol-

ume, venous tone, arterial pressure, pressure in femoral vein, respiration, marker of
stimulation (distance between coils 20 cm), time marker (5 sec).



In 20 experiments nociceptive stimulation caused a distinct reflex lowering of the tone of the perfused vein.
Stimulation of the radial nerve caused an increase in the venous pressure in the femoral vein (by 10 mm Hy0) and
dilatation of the perfused vessel (Fig.2B).

To exclude the influence of muscle tone,experiments were carried out on 14 dogs in which muscle relaxants
(tubocurarine, delsemine, diplacin) were used in conjunction with artificial respiration. The results of these experi-
ments were indistinguishable from those obtained in the main experiments. Consequently, the tone of the skeletal
muscles and changes in respiration played no part in the changes in tone of the veins.

The experiments described above showed that after application of a nociceptive stimulus in most cases a simul-
taneous increase in the venous pressure and in the tone of the femoral vein occurred. In a considerable proportion of
the experiments (in 31 of 79), however, the changes in the tone of the vessel and in the venous pressure were not in
the same direction, and in some cases they were actually opposite.

Having observed that the venous pressure is not always an indicator of the tone of the veins, several investiga-
tors [3, 4] consider that in the course of extensive vascular reactions reflex changes in the tone of arteries, veins, and
lymphatics develop in the same direction. Nevertheless, recent work has demonstrated that the vascular reflexes are
local in nature [9, 11]. The possibility that reactions in different links of the vascular system may develop in differ-
ent directions has also been suggested [1, 2, 6]. The results of the present experiments show that varied reflex changes
in the tone of the veins may take place in association with relatively uniform changes, most often pressor in charac-
ter, in the arterial and venous pressure.

SUMMARY

A study was made of the relationship between the venous pressure and the tone of the corresponding veins dur-
ing nociceptive stimulation. It was shown by 47 acute experiments that in the majority of cases stimulation produced
a simultaneous rise in the venous pressure and in the venous tone, However, in many cases (in 31 of 79) changes in
venous tone and pressure were not uniform and in a number of cases they were even diametrically opposite.
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter-
ations of the abbreviations as given in the original Russian journal. Some or all of this peri-
odical literature may well be available in English translation. A complete list of the cover-to-
cover English translations appears at the back of this issue.
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