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Abstract
In the article, conducting experimental studies on white rats of the Wistar line, we considered the effect of NO, as a mediator of in-

flammation in experimental colon ulcers, on smooth muscles (GM) of the stomach (G), duodenum (D) and colon (C). The experiments

were carried out on white rats, of both sexes, weighing 180-220 g (average weight 200 g). The keeping of animals in the vivarium was

in accordance with the sanitary rules. All experiments were carried out in accordance with the rules of humane treatment of animals.
All manipulations were performed under general anesthesia in compliance with aseptic and antiseptic requirements.

To determine the level of NO in the blood serum, the nitrite/nitrate (NOx) method was used. Experimental colitis was induced

by oral administration of 5% Dextran sodium sulfate (DSS) polymer solution of dactran sodium sulfate. To inhibit NO synthase, the
animals were injected intraperitoneally with 1.0 ml of a 1% aqueous solution of Methylene coeruleus. a high level of NO content, due
to the increased activity of the inducible form of NO-synthase, has not only a toxic effect on the mucous membrane of the colon, with

a simultaneous relaxing effect on the circular and contraction of the longitudinal layer of the GM G, pyloric canal and D. The nature
of the effect on all these parts of the gastroduodenal zone has a different degree of relaxation, which is the result of specific tissue
homeostasis.
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Smooth muscle cells (GM) of the stomach and intestines are

subject to regulation by their own neuroendocrine and autonomic
nervous systems [1,2]. The musculature consists of the outer lon-

gitudinal and inner circular layers of muscles, which makes it pos-

sible to shorten and reduce the lumen of the hollow organs of the
gastrointestinal tract. The contraction of the smooth muscles of the
gastrointestinal tract occurs as a result of the activity of the rhythm
sensor and myogenic mechanisms.
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GM can be in a reduced state for a long time without signs of

fatigue. By the nature of the effect on external stimuli, smooth muscles can be divided into three groups:
•

•

Muscles that contract in response to external stimulation
and do not have spontaneous activity (pilomotor)

Muscles with spontaneous rhythmic activity (muscles of the
gastrointestinal tract). They respond to irritation on an all-

•

or-nothing basis.

Muscles occupying an intermediate position between the
first and second groups (circular intestinal muscles).

The regulation of GM contractions is complex multilevel [2],

which is carried out by myogenic and neuro-humoral mechanisms,
but the main role belongs to the nervous system. In the intestinal

nervous system, excluding the stomach, there are from 107 to 108

nerve cells - almost the same as in the spinal cord.
•

Myogenic mechanisms - the basis is the property of GM to

spontaneously contract and respond to irritation by contraction. This is an innate property of GM. The frequency of

rhythmic contractions is set by the rhythm sensors and these
rhythmic contractions and the activity of the sensors do not
depend on the nervous system, but depends on the level of

the membrane potential, metabolism, temperature, the mag•

nitude of the peak potential discharges, etc. nervous system.

•

The intramural nervous system consists of several plexuses:

•

tudinal muscle layers;

•
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The longitudinal layer is a rhythm sensor for the circular muscle

layer, but the circular and longitudinal muscles in the final effect
can be independent or opposite. Relaxation of the longitudinal

muscle layer is carried out by non-adrenergic mediation, but active
relaxation is due to the activation of adrenergic inhibitory mechanisms and is not eliminated by all known blockers of adrenergic
and cholinergic innervation. The contraction of the circular and

longitudinal muscles has a common non-choliergic initial pathway.

Potentiation of the effect of target cells (myocytes) occurs when
two or more substances act on them together, triggering different

(non-competing) intracellular metabolic processes. These can be

derivatives of amino acids, peptides, Ax, NO and other neurotransmitters. Contraction occurs when the Ax muscarinic receptors are

stimulated on the surface of the muscle cell, and NO (nitric oxide)
is the main mediator of relaxation after contraction.

Where exactly NO is formed - in nerve endings or smooth myo-

cytes - is unclear. In addition to endotheliocytes and neurons, the
constitutive form of NO synthase was also found in myocytes [3].

The presence of NO in the peripheral nervous system is necessary
for signal transmission in cholinergic synapses formed by postgan-

glionic endings of the parasympathetic nervous system on smooth
myocytes of internal organs. The release of acetylcholine in these

synapses is accompanied by an increase in the concentration of NO
in the synaptic region. As you can see, this is an interdependent
process, an oscillatory response.

Myenteric (Auerbach), it lies between the circular and longiDeep intermuscular (Vorobyevo);
Submucosal (Meissner’s);

These plexuses closely interact with each other, providing the

closure of local reflex arcs, regulating the functional and motor
activity of the digestive organs. In addition, more than one neurotransmitter usually works in the enteric nervous system and

each neurotransmitter has its own receptor. Peristalsis is an inter-

nal self-sustaining function that does not stop even in isolated segments of the intestine. This is a complex movement process, when

a wave of muscle relaxation is followed by a wave of contraction.

Figure 1: Rats with experimental DSS-induced colitis without
methylene blue administration.
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Under physiological conditions, NO synthase synthesizes a pi-

mals in the vivarium was in accordance with the sanitary rules. All

of vasodilation, electrolyte secretion, and a decrease in platelet ag-

The method of determination of nitrite/nitrate (NOx) was used

comolar amount of NO, which is quite sufficient to ensure the vital

activity of an organ, tissue, and cell. It takes part in the regulation

experiments were carried out in accordance with the rules.

gregation. In pathological conditions (shock, inflammation, etc.), an

to determine the level of NO in blood serum [2]. Experimental

disrupt the relationship between active substances involved in the

inhibit NO synthase, 1.0 ml of 1% aqueous solution of Methyleni

inducible form of NO synthase synthesizes a micromolar amount

of NO [4], which can lead not only to a cytotoxic effect, but also to
contraction and relaxation of smooth muscles.

colitis was caused by oral administration of a 5% solution of the

polymer dactran sodium sulfate Dactran sodium sulfate (DSS). To
coeruelei, which is a non-specific inhibitor of inducible and constitutional forms of the enzyme, was administered intraperitoneally
to animals.

The animals were divided into four groups. The first experimen-

tal - O1 (10 animals) - instead of water as a drink, a 5% solution

of DSS + an intravenous injection of 1.0 ml of saline solution was
obtained.

The second - O2 (10 animals) instead of water, DSS solution +

I/w introduction of 1.0 methylene blue; the third K1 (5 animals) -

the control group normal diet and drinking I/w introduction of 1.0
Figure 1: Rats with experimental colitis caused by DSS with the
introduction of methylene blue.

Level NOx, mkmol/l
DSS

DSS (n = 10+10)

In intact animals (n = 6)

Without the intro-

Introduction

duction of a NOх

of methylene

M±m

M±m

inhibitor

57,9 ± 4,37

blue

39,2 ± 2,26a

30,2 ± 2,5

Table 1: Level of stable no metabolites in rats NOx level,
micromole/l.

The aim of our work is to reveal the participation of NO in the

relaxation of GM in experimental colitis in rats.

Materials and Methods, Discussion and Conclusion
The experiments were carried out on white rats, of both sexes,

weighing 180-220 g (average weight 200 g). The keeping of ani-

ml of saline solution; the fourth K2 (5 animals) - normal diet and
drinking + I/w introduction of 1.0 ml of methylene blue. The dura-

tion of the study is 7 days. On the seventh day, the animals were

slaughtered under ether anesthesia. The stomach and duodenum
were extracted, cut and the mucous membrane was revised. In the

first group, when the stomach was opened, attention was drawn
to the unusual arrangement of the folds. There are no longitudinal

folds, only transverse folds are present, the gastric mucosa is “gathered” (Figure 1). This is possible if the circular muscles are relaxed
and the longitudinal muscles are contracted. Priloroduodenal zone
- the pyloric canal and proximal duodenum are dilated (Figure 1).
The distal part of the duodenum - the longitudinal muscles are contracted, the circular muscles are relaxed, but to a lesser extent than

in the proximal part, the effect of “gathering” is observed. In this
group, the concentration of NO is twice the reference value (Table
1).

Thus, a high level of NO, due to the increased activity of the

inducible form of NO synthase, has not only a toxic effect on the
mucous membrane of the colon, but also a relaxing effect on the
circular layer of smooth muscles of the stomach, pyloric canal,
and duodenum. The nature of the impact on all these parts of the

gastroduodenal zone has a different degree of relaxation, which is
the result of specific tissue homeostasis.
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