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ANNOTATION

In an experimental model of gastric ulcer in rats, it was found that the components of antiulcer therapy
omeprazole, metronidazole have a multidirectional effect on the NO formation system and increase the content
of lactic acid in the mucous tissue. Among the components of antiulcer therapy, Bismuth subcitrate and
rebamipide are the best.
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The urgency of protecting the mucous membrane of the gastrointestinal tract (gastrointestinal tract) is due
to the variety of exogenous and endogenous factors of aggression. The gastrointestinal tract's own protective
apparatus (dense intercellular connections, bicarbonate secretion, growth factors, a powerful blood supply
system, etc.) does not always cope with this task, especially when several damaging factors are simultaneously
exposed — hydrochloric acid, proteolytic enzymes, Helicobacter pylori, nonsteroidal anti-inflammatory drugs
(NSAIDs), alcohol, nicotine, bile components, etc. [1, 2].

Due to the decrease in the effectiveness of classical schemes of eradication therapy, as well as the absence
of fundamentally new drugs for the treatment of H. Pylori infection, aspects of optimizing existing schemes of
eradication therapy are of particular relevance [3,4,5]. Based on this, and also taking into account the
multifactorial development and systemic nature of peptic ulcer disease, an important component of the complex
treatment of H. pylori-associated form of this disease is the use of drugs that have a cytoprotective effect on the
mucous membrane of the stomach and duodenum [6].

There is evidence in the literature that the components of anti-ulcer therapy can negatively affect the
protective mechanisms in the gastroduodenal zone. According to .M. Belova et al. [7] eradication antimicrobial
therapy delays the repair of ulcerative mucosal defects.

As the analysis of the literature data shows, from the point of view of studying the effect of anti-ulcer
therapy components on protection factors, the study of the effect of drugs on the mechanisms of NO formation
and on the state of hypoxia in the gastric mucosa is of particular interest. As is known, NO is one of the
important factors of cytoprotection of the mucosa of the gastroduodenal zone. The NO education system is the
main link in ensuring microcirculation and correction of hypoxia [8].

The purpose of the study. The aim of this work was to evaluate the pharmacodynamic effect of anti-ulcer
therapy drugs in the treatment of peptic ulcer disease on the indicators of the NO formation system and
anaerobic glycolysis in the gastric mucosa in experimental ulcers.

Materials and methods. The studies were conducted in 9 groups of animals. There were 6 animals in each
group. The model of an experimental ulcer was reproduced by the method of V.A.Vertelkin in the modification
of LA. Losyev et al.[9]. After the simulation, the animals were divided into the following groups: 1% group
intact; 2" group animals with experimental ulcer (EU); 3™ group EU + H,O (without treatment); 4-gr. EU+
omeprazole; 5-gr. EU+Bismuth subcitrate; 6-gr. EU+metronidazole; 7-gr. EU + tetracycline; 8-gr. EU +
amoxicillin; 9-gr. EU+ rebamipid.

The drugs we used were administered orally as an aqueous suspension for 10 days in the following doses:
omeprazole at a dose of 50 mg/kg [10], Bismuth subcitrate at a dose of 10 mg/kg [11], metronidazole at a dose of
50 mg/kg [12], tetracycline at a dose of 10 mg/kg [13], amoxicillin at a dose of 40 mg /kg [14]. rebamipid at a
dose of 320 mg / kg / day [15].

The formation of NO in the gastric mucosa was studied by determining the content of its nitrite and nitrate
products [16] in the microsomal fraction of the homogenate.

The content of the amino acid L-arginine in the supraventricular fraction of mucosal homogenate was
determined by the method of A. Steven et al. [17].
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The activity of NO-synthase markers - NADP*N-diaphorase was determined by the method of Hope V.T.
et al. modified by S.A. Komarin et al. [18].

Changes in the L-arginine nitric oxide system may be a consequence of a lack of the main substrate-L-
arginine in the mucosa, a decrease in the activity of NO-synthase, which, one way or another, contributes to
tissue hypoxia. In this regard, to assess the blood flow in the mucosa, we limited ourselves to studying the
content of the final product of anaerobic metabolism — lactic acid [19].

Results and their discussions. Table 1 presents the results of studying the effect of drugs of standard second-
line therapy regimens on the indicators of the NO formation system and anaerobic glycolysis in the gastric
mucosa in experimental ulcers.

As can be seen from the presented data, the experimental ulcer reduces the content of NO products by almost 3
times, the content of L-arginine by 2.1 times and the activity of NADP*N-diaphorase by 1.8 times, while an
increase in lactic acid content by 2.5 times was observed.

When treated with omeprazole, there was a slight increase in NO products and a decrease in lactic acid content
by 27.5%. The content of L-arginine increased by 35.0%, and the activity of NADP*N-diaphorase decreased by
31.6% of the value in the group without treatment.

In the group with Bismuth subcitrate, the content of NO products significantly increased by 84.1%, L-arginine
by 81.2%, NADP*N-diaphorase by 49.6%, and the lactic acid content decreased by 43.5%.

Metronidazole inhibited the processes of NO formation, which was accompanied by an increase in the amount of
lactic acid. Thus, in the group with metronidazole, the content of NO products decreased by 32.3%, and lactic
acid increased by 34.9%. At the same time, the inhibitory effect of metronidazole on the activity of NADP-N-
diaphorase was observed. In these groups, enzyme activity decreased by 24.6% and 35.8%, respectively. These
drugs did not affect the content of L-arginine.

In the groups with tetracycline and amoxicillin, the results obtained did not significantly differ from the group
without treatment.

In the group with rebamipid, the content of NO products significantly increased by 92.0%, L-arginine by 89.4%,
NADP*N-diaphorase by 64.0%, and the lactic acid content decreased by 53.9%

Table 1
The effect of preparations of standard anti-ulcer therapy regimens on the indicators of the NO formation
system and anaerobic glycolysis in the gastric mucosa in experimental ulcers.

NADP-N-
Products L . .
. Lactic acid L-arginine diaphorase
Animal groups NO mmol/mg . . .
. nmol/mg protein nmol/mg protein nmol/min/mg
protein .
protein
1.Intact
9,41+0,65 0,114+0,01 19,55+0,68 8,40+0,63
2. Experimental ulcer (EU)
3,16+0,19 0,285+0,013 8,34+0,48 4,70+0,22
3. EU + H,O
4,28+0,21 0,269+0,01 9,26+0,55 4,56+0,28
4. EU + Omeprazole
4,49+0,21 0,195+0.007* 12,51+0,62* 3,12+0,17*
5. EU + Bismuth subcitrate
7,88+0,28* 0,152+0,006* 16,78+0,91* 6,82+0,44*
6. EU + Metronidazole
2,90+0,17* 0,363+0,018* 8,69+0,42 3,45+0,17*
7. EU + Tetracycline
5,02+0,37 0,274+0,014 9,85+0,74 5,04+0,31
8. EU + Amoxicillin
4,78+0,256 0,235+0,014 8,92+0,37 4,87+0,25
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9. EU+Rebamipid
8,2240,27* 0,145+0,007* 17,54+0,92* 7,48+0,43*

Note: * - reliability of the indicator of the group without treatment (H20)

In our studies, when omeprazole was used in animals, the content of NO products did not change, and
lactic acid decreased. At the same time, a significant increase in the content of L-arginine and a decrease in the
activity of NADP-N-diaphorase were observed. These results indicate that when using omeprazole, there is some
imbalance in the NO formation system, which is accompanied by an increase in the NO substrate and a decrease
in the activity of the main enzyme NADP*N-diaphorase. In the end, the amount of NO formed does not change
and remains low. Omeprazole probably affects tissue hypoxia by other mechanisms, which is confirmed by a
significant decrease in lactic acid. As some authors note, omeprazole reduces the intensity of systemic and tissue
metabolism of nitric oxide in patients with chronic gastroduodenitis and peptic ulcer disease, which is
manifested by a decrease in urinary excretion of nitrites, a decrease in the activity of the oxidase and reductase
domains of neutral nitric oxide synthase (NADP*N-diaphorase), the percentage of induced nitric oxide synthase
in the overall structure of the distribution of isoform activity in the submucosal layer of the stomach [20].

When using Bismuth subcitrate, an increase in the content of NO, L-arginine products and NADP-N-
diaphorase activity was observed from the indicators of the group without treatment, and the lactic acid content
decreased. It should be noted that the use of Bismuth subcitrate not only improves the synthesis of NO, but also
significantly increases the content of the L-arginine substrate. Bismuth subcitrate is distinguished by the
universality of the cytoprotection mechanism. Thus, it increases the synthesis of prostaglandins, has an
antioxidant effect, reduces the content of pro-inflammatory cytokines and pepsin activity, partially binds bile
acids, binds to proteins in the area of inflammation and necrosis, increases the synthesis of mucus and
hydrocarbonates, improves microcirculation in the mucous membrane, increases the content of epidermal growth
factor and inhibits bacterial adhesion [21].

When metronidazole was used, a significant increase in NO and lactic acid products was observed. At the
same time, the content of L-arginine in the gastric mucosa did not change, and the activity of NADP-N-
diaphorase decreased. It should be noted that there is no information in the literature concerning the study of the
processes of NO formation during metronidazole peptic ulcer monotherapy.

Abasova A.S. [22] and Esedov E.M. [23] studying the content of nitric oxide in gastric juice when using
various schemes of eradication therapy in patients with peptic ulcer disease noted that in terms of correction of
NO synthesis, the best combination is triple therapy with omeprazole, clarithromycin and amoxicillin, and when
using triple therapy with omeprazole clarithromycin and metronidazole, the content of NO products in gastric
juice decreases. The authors claim that the regimens containing omeprazole and metronidazole inhibit the
synthesis of NO. These statements were also established in our studies when using quadritherapy containing
omeprazole, Bismuth subcitrate, tetracycline, metronidazole.

In the groups of animals treated with amoxicillin and tetracycline, the content of NO, lactic acid, L-
arginine products and the activity of NADP*N-diaphorase in the gastric mucosa practically did not change.

When using rebamipid, we noted an increase in the content of NO, L-arginine products and the activity of
NADP*N-diaphorase from the indicators of the group without treatment, and the lactic acid content decreased.
This is probably due to the remarkable properties of rebamipid. As is known, the drug has a cytoprotective effect
on the gastric and duodenal mucosa, reduces the inflammatory reaction associated with the action of tumor
necrosis factor (TNF) alpha, stabilizes the macrophage cell line, reduces the activation of nuclear factor kappa B,
interrupting the inflammatory signaling pathway [21].

These results are consistent with the data of Tomita [22] T. And co-author. Who, when prescribing
rebamipid, noted a significant decrease in the concentration of reactive oxygen species, the number of damaged
cells and activation of superoxide dismutase in the mucous membrane of the small intestine.

Conclusion. The components of the anti-ulcer therapy regimens have a multidirectional effect on the
mechanisms of NO formation and anaerobic glycolysis in the gastric mucosa. Omeprazole, without affecting the
NO content, reduces the lactic acid content in the mucous tissue. In terms of correcting disorders in the NO
education system and anaerobic glycolysis, rebamipid and Bismuth subcitrate are the most effective.
Metronidazole inhibits the mechanisms of NO formation and increases the lactic acid content. Tetracycline and
amoxicillin do not affect these mechanisms.

List of sources used.
1. Laine L., Takeuchi K., Tarnawski A. Gastric mucosal defense and cytoprotect ion: bench to bedside //
Gastroenterology. 2008. Vol. 135. Ne 1. P. 41-60.

3781



International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.9756/INT-JECSE/V1412.409 ISSN:1308-5581 Vol 14, Issue 02, 2022

2. Srivastava A., Lauwers G.Y. Pathology of non-infective gastritis / Histopathology. 2007. Vol. 50. Ne 1. P.
15-29.

3. Mayev L.V., Samsonov A.A., Andreev D.N. Infection of Helicobacter pylori. M.: GEOTAR-Media, 2016.

4.Mayev 1.V, Kucheryavy Yu.A., Andreev D.N., Barkalova E.V.Eradication therapy of Helicobacter pylori
infection: a review of global trends // Therapeutic archive. 2014. T. 86. No. 3. S. 94-99.

5. Maev 1. V., Curly, Y. A., Andreev D. N. Up-to-date optimization of anti-Helicobacter therapy // Attending
physician. 2014. No. 4. S. 73-79.

6. Kaziulin A. N. The use of rebamipide as gastroprotective and anti-inflammatory drug in the treatment of
peptic ulcer disease, associated Noi infection of Helicobacter pylori / Medical business. 2016. No. 2. pp.
51-57.

7.Belova 1.M., Belova O.L. Pharmacotherapeutic efficacy of antisecretory and eradication regimens in the
treatment of peptic ulcer associated with Helicobacter pylori // Clinical pharmacology in Russia:
achievements and prospects. Materials of the scientific and practical conference. Moscow, 2004, September
9-10. - pp. 23-25.

8.Sernekhovskaya N.E., Shishlo V.K., Cherepyanchev D.M., etc. Complex treatment of peptic ulcer disease with
nitric oxide // Allergology and immunology. -2005 -No. 2. - p. 253.

9. Losev I.A., Kuznetsova I.N. The effect of cholenopotentiating agents on reparative processes in the damaged
gastric mucosa of rats // Experim. and the clinic. pharmocol. - Moscow, -1992 -No. 5. -pp. 15-17.

10.Daminov Sh.N., Inoyatova F.H. Comparative evaluation of the effect of kvamatel and omez on the
glutathione system of various parts of the digestive system in experimental duodenal ulcer // Experiment.
and the clinic. pharmocol. - Moscow, -1998 -No. 4. -pp. 26-28.

11.Lambert John Russell. Pharmacology of bismuth containing compounds //Rev. Infec. Diseases.— 1991. — Vol.
13., Suppl. —Ne8—P. 691-695.

12.Gavrilenko Ya.V., Vazilo V.E., Parshkov E.M. On the treatment of peptic ulcer of the stomach and
duodenum with metronidazole (clinical and experimental study) // Therapist. archive. -1976 -No.5. - pp. 74-
79.

13. Moses O., Shemesh A., Aboodi G. et all. Systemic tetracycline delays degradation of the three different
collagen membranes in rat calvaria / Clin Oral Implants Res. — 2009. — Vol. 20(2) —P. 189-95.

14. Luths S., Teyssen S., Kalbel C.B., Singer M.V.4-day triple therapy with rabeprozole, amoxicillin and
claritromycin in the eradication of Helicobacter pylori in patients with peptic ulcer disease — a pilot study //
Gastroenterol. — 2001. — Vol. 39(4)-P. 279-281, 284 -285.

16.Green L.C., Wanger D.A., Glowsky A.L. et al. Analysis of nitrate, nitrite and ['*N] nitrete in biological fluids
/I Analyt. Biochem. — 1982. — Vol. 126-P. 131-138.

17.Steven A., Cohen D.J. Amino Acid Analysis utilizing Fhenglysotiocyanata Derivatives // Analyt. Biochem. —
1988. — Vol. 17-Nel. -P. 11-16.

18. Komarin A.S., Gorbunov V.N., Daminova L.T. Diagnostic value of determination of nitrate reductase
activity and nitric oxide products in acute toxic liver lesions: Method. recommendations. -T., 2001— - 13c.

19. Balakhovsky I.S., Natochin Yu.V. The problem of space biology. -M., Nauka. -1984 —vol. 12. -S. 32.

20.Magomedalieva A. S., Asadov E. M. the Effect of eradication therapy on the activity of nitric oxide in gastric
juice in patients with chronic gastritis and peptic ulcer disease // Clin. med. —2009—Ne7. —P. 50-52.

21.Isakov V. A. Colloidal bismuth subcitrate: its properties as a basis for applications in gastroenterology //
ROS. Sib. of gastroenterology., gepatol., koloproktol. 2003; 3, attachment 19: 30-35.

22.Abasova A.S. Complex analysis of the effect of eradication therapy schemes on the activity of nitric oxide in
gastric juice in patients with gastroduodenal diseases associated with Helicobacter pylori // Materials of the
2nd All-Russia. scientific-practical. conf. "Antibiotic resistance and antimicrobial chemotherapy". -
Makhachkala, 2008. pp.23-24.

23.Esedov E.M. The influence of various schemes of eradication therapy on the activity of nitric oxide in gastric
juice in patients with helicobacter - associated diseases of the gastroduodenal zone // Congress terap. South
of Russia "Doctor of the XXI century: today and tomorrow". - Rostov-on-Don, 2009. pp. 96-97.

24. Tomita T., Sadakata H., Tamura M., Matsui H. Indomethacin-induced generation of reactive oxygen
species leads to epithelial cell injury before the formation of intestinal lesions in mice // J. Physiol.
Pharmacol. 2014. Vol. 65. Ne 3. P. 435-440.

25. Li W., Zhao Y., Xu X. et al. Rebamipide suppresses TNF-o mediated inflammation in vitro and
attenuates the severity of dermatitis in mice / FEBS J. 2015. Vol. 282. Ne 12. P. 2317-2326.

3782



