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Until now investigators have held divergent opinions in regard to the reasons for intestinal paresis in peritoni-
tis, A number of authors connect the drop in the tonus of the intestinal musculature, which is seen in this disease
process, with a disturbance of the activity of the vegetative nervous system, innervating the intestine [1, 8, 11, 12,
However, in the opinion of some investigators, the parasympathetic innervation is depressed [1, 11], while others
believe the reason for disruption of the intestinal motor activity lies in excitation of the sympathetic nervous system
[6], or, on the contrary, in its depression {8, 10, 12].

In view of this, we decided to investigate the influence of the vegetative nervous system on the motor activi-
ty of the intestine, and to determine the effect of stimulating the posterior spinal roots at different intervals in the
development of experimental peritonitis, In order to judge the degree and character of the disturbance in activity
of the vegetative innervation, we also determined the concentration of neuromediators (acetylcholine, adrenalin) in
the blood, and the serum cholinesterase activity, since it is known fromthe works of D, E. Al'pern [2] and other au-
thors [3, 7], that the concentration of neurohumoral factors in the blood reflects the level of synthesis of chemical
mediators in the organism, and thus, the functional state of different divisions of the vegetative nervous system,

EXPERIMENTAL METHOD

The experiments were carried out on dogs, For acetylcholine determinations we drew 5ml of blood from the
v. saphena into a syringe containing 5ml of a proserine solution in a concentration of 5 x 1074, The blood was de-
fibrinated. The concentration of acetylcholine in the blood was determined according to the method of Corsten[11],
on an isolated frog lung, whose contraction occurs at a dilution of acetylcholine of 1 x 10 20, petermination of
the serum cholinesterase activity was performed by the titration method of T. V, Pravdich-Neminskaya [7]. To de-
termine the amount of adrenalin in the blood we used the method of luminescence analysis, following the modifi-
cation described by K. V. Lebedev and S. V. Senkevich [5]. The adrenalin was determined in the blood plasma,
where it is contained in a greater quantity than in the serum. Blood for this determination was also drawn from the
v. saphena, this time collecting 3ml into a syringe containing 1 ml of a 2% sodium citrate solution. To bring out
the fluorescence of the adrenalin, the plasma obtained from the citrated blood was radiated with a mercury-quartz
lamp. The fluorescing intensity of the plasmawas photometrically compared to the luminescence of a standard
solution of pharmacological adrenalin (5 micrograms/ml).

Peritonitis was induced in the dogsby injecting 0.4-0.6 mi of feces (30%dilution) per kg of body weight into
the peritoneal cavity.

Examination of the blood for acetylcholine, cholinesterase, and adrenalin was carried out before injection of
the feces, aud again 2 hours after its injection, and on the following 1-12 days if the animal survived.

In a series of experiments at different intervals in the development of the peritonitis, we recorded the motor
activity of the intestine under morphine-hexanol narcosis by inserting a rubber balloon into the lumen of the ileum
and connecting it to a recording system (water manometer, Marey capsule). The respiratory movements were simul-
taneously registered, The cervical portion of the vagus, the II-III spinal roots, and the splanchnic nerves were dis-
sected out, Stimulation of the nerves was performed with an induction current from a sliding coil, fed by a storage
cell (2.5v).
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Changes in the Goncentration of Mediators in the Blood During Experimental Peritonitis (Mean Indices)
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Fig. 1. The effect of stimulating the right vagus on the
motor activity of the intestine, a) In a healthy dog(DC
75 mm); b) on the 3rd day of development of the peri-
tonitis (DC 40 mm); c) on the 3rd day of development

of the peritonitis after compensatory injection of acetyl-
choline (DC40mm), Meaning of the curves (from above
downward): tracing of the intestinal motor activity; trac-
ing of the respiratory movements; stimulus marking; time
markings (5 seconds).

Fig. 2. The effect of stimulating the II posterior
spinal root on the motor activity of the intestine.
a) In a healthy dog (DC 45 mm); b) on the 2nd day
of development of the peritonitis (DC 45 mm),
Meaning of the curve is the same as in Fig. 1.

EXPERIMENTAL RESULTS

The level of acetylcholine in the experimental dogs ranged from 2 x 1074 -

-6 - : :
2 x 10 ~ and the concentration of serum cholinesterase was an average of 25.8%. rang-
ing from 18.2 - 34.5% The concentration of adrenalin in the blood was an average of
1.4 micrograms, ranging from 0.85 to'2,7 micrograms/mL

Injection of the peritoneal irritant into the dogs caused an extremely marked ex-
citation within 5-10 minutes, accompanied by violent movements and scréaming. Then
the animals became constrained, laid down, stood unwillingly, and moved slowly and
carefully, Vomiting occured in the majority of them. Respiration quickened and be-
came more superficial; the pulse also increased in rate, and was less full. The abdomen
was found to be markedly tense and tender to palpation. In the following days the dogs
remained in a depressed state, and they accepted little food, doing so relunctantly, The



stool was retained, and then diarrhea ensued.

in the blood taken from the dogs for investigation 2 hours after injection of the peritoneal irritant, we observed
a significant reduction in the level of acetylcholine (to 2 x 107 ~ 2 x 10™!) and marked depression of the cholines-
terate activity (by 54%). After 24 hours the amount of acetylcholine increased, but did not reach the original figure
and the level of cholinesterase also rose, but fell short of the original level by 10% Beginning with the 2nd day
there again occurred a marked depression in the cholinergic reaction of the blood. The level of acetylcholine fell
t02x107® - 2x10™% Cholinesterase activity decreased by 19%in comparison with the original level. Changes
in the cholinergic reaction of the blood were also considerable by the 4th day, when we noted an appreciable reduc-
tion in the cholinesterase activity (by 52.7%of the original figure), and the level of acetylcholine ranged from 2 x
1079-2x 1075, Subsequently, a rather rapid elevation occurred in the level of acetylcholine and the cholinesterase
activity, with approximation of the original values by the 10-12th days after injection of the peritoneal irritant,
When the course of the peritonitis was more serious, the depression of the cholinergic reaction of the blood was even
clearer and lasted longer., Determination of the adrenalin in the blood 2 hours after injection of the peritoneal ir-
ritant showed marked elevation of its concentration: the mean figure was 2.6 micrograms/ml, exceeding the orig-
inal level by 85.7% At the end of the first 24 hours the concentration of adrenalin exceeded the normal by 36%,
i.e., the hyperadrenalinemia was less manifest than in the first 2 hours. On the 2nd and 4th days the level of adre-
nalin againrose, exceedingthe originalby 64.4% On the 5th day a new reduction occurred in the concentration of
adrenalin, and its level returned to the original on the 9-10th days (see table). The most significant and clear hyper-
adrenalinemia took place during a serious course of peritonitis, accompanied by more impressive morphological
changes in the peritoneal cavity. In extremely severe cases of the disease process the concentration of adrenalin
fell sharpiy.

From the presented data, it is obvious that stimulation of the powerful receptor apparatus in the peritoneum
by injection of a pathogenic agent leads to a considerable increase in the output of adrenalin into the blood, es-
pecially by the 2nd hour after application of the irritant. Then the level of adrenalin falls, but from the 2nd to
the 4th days it again rises, with subsequent gradual lowering, -On the other hand, the acetylcholine - cholinesterase
system is observed to be markedly depressed on the first day, Only starting with the 5th day does there occur an
elevation in the level of acetylcholine in the blood, and a'rise in the serum cholinesterase activity,

While prior to the development of experimental peritonitis stimulation of the vagal nerves (coil distance (DC)
70 mm) cansed an elevation of the tonus and a strengthening of the peristaltic waves in the intestine, after injection
of the peritoneal irritant, beginning with the first 24 hours, we noted a marked depression in the automatic activity
of the intestine, and, in the majority of the experiments, stimulation of the vagal nerves (DC 40-0mm) did not
cause any strengthening of the intestinal motor activity (Fig. 1b). Similar results were obtained on the 4th day after
beginning of the development of peritonitis, i.e. at the time when the manifest hyperadrenalinemia and the marked
depression in the cholinergic reaction of the blood took place. In experiments performed on these days, stimulation
of the corresponding posterior roots (Fig. 2b) produced a stimulatory effect on the intestinal motor activity which
was also incomplete or markedly attenuated. The splanchnic nerves, in the period from the 2nd to the 4th days of
development of the peritonitis, retained their inhibitory influence on the contracting activity.of the intestinal mus-
culature, Inasmuch as automatic activity of the intestine was almost completely absent, the inhibitory influence
of the sympathetic nervous system on the contracting activity of the intestine was more apparent with transection
of the splanchnic nerves. In this setting, it was possible, in a series of experiments, to observe a motor effect from
stimulating the vagus nerves, which was normally absent if the splanchnic nerves were intact. In the period when
the effect of the cholinergic nerves on the intestine was markedly weakened, a compensatory effect could be ob-
tained by injecting pharmacological acetylcholine (1 ml in a concentration of 1 x 1073 — 1 x 107%) before or during
the trial: in this case a certain strengthening of intestinal peristalsis took place, and stimulation of the vagus nerves
in the series of experiments caused an appreciable motor effect (Fig. 1c).

Thus, the results obtained show that on the Ist day [4] of development of experimental peritonitis there occurs

a marked depression of the cholinergic reaction of the blood, which indicates a significant disturbance in the acetyl-
choline metabolism within the organism. As a result of this, apparently, there is a depression in the automatic ac-
tivity of the intestine, observed by us at these periods, with marked weakening, down to complete elimination, of
the stimulatory influence exerted on the intestinal motor activity by the vagus nerve and the posterior roots of the
spinal cord. Out counclusion is supported by the investigation of M. A, Karlin [4], who observed analogous changes

in the automatic activity of the intestine and its neural regulation associated with experimental disruption of acetyl-
choline synthesis by means of partial depancreatization, From here it may be concluded that intestinal paresis in
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experimental peritonitis is caused by depression of the cholinergic system, which leads to weakening of the contrac-
ting activity of the intestine and elimination of the stimulatory activity from the parasympathetic innervation, In
this setting, preservation of the inhibitory influence of the sympathetic nerves on the motor activity of the intestine
only aggravates the pathological disturbance in the contracting activity of the latter.

SUMMARY

Disturbances of the vegetative system control of the small intestine motor activity were studied in dogs with
a parallel investigation of the blood neuromediators in conditions of expermental fecal peritonitis. The following
was established: a reduction of the acetylcholine lével, of the cholinesterase activity and a rise of adrenalin content
from the 2nd to the 4th day with a gradual normalization by the 10th-12th day, The period of the greatest acetyl-
choline metabolism disturbance coincided with the loss of the effect produced by the vagus nerves and by the pos-
terior spinal cord roots on the intestinal motor function. This effect is partially restored by administration of phar-
macological acetylcholine. The inhibitory effect of the splanchnic nerves is retained at these periods of peritonitis
development. Thus disturbed vegetative control of the intestinal motor function in conditions of peritonitis plays
an important role in the development of the intestinal wall paresis.
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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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