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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.
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Abstract.

Acid-related diseases (ARD) are the most common among
digestive diseases. The main goals of therapy of ARD are to
reduce the influence of aggression factors (production of HCI,
pepsin) and increase the protective properties of the mucous
membrane of the upper digestive tract. Also currently in
medicine, one of the therapeutic and preventive methods is the
use of chloride-hydrocarbonate sodium boron mineral waters.
In this study, we compared the efficacy of table mineral waters
in the therapy of induced gastropathy in Wistar rats. The study
of the effect of mineral waters on the gastric mucosa of Wistar
rats has provided valuable information that can be applied in
medical practice for the treatment and prevention of various
diseases of the gastrointestinal tract in humans. Careful analysis
of the data obtained has shown that certain types of mineral
waters can significantly reduce inflammatory processes and
promote regeneration of the gastric mucosa, which makes
them a useful addition to traditional treatment methods such as
pharmacotherapy.

Key words. Mineral waters, gastritis, ulcers, prostaglandin,
protection, rats.

Introduction.

Acid-related diseases (ARD) are the most common among
digestive diseases. Treatment of this pathology and prevention
of further progression are urgent public health problems [1,2].

The main goals of therapy of ARD are to reduce the influence
of aggression factors (production of HCI, pepsin) and increase
the protective properties of the mucous membrane of the upper
digestive tract [1,2]. Antacid and antisecretory drugs are used
to normalize gastric function. Also currently in medicine,
one of the therapeutic and preventive methods is the use of
chloride-hydrocarbonate sodium boron mineral waters [1-5].
They favorably affect not only the mucous membrane of the
stomach, but also the entire digestive system as a whole, as
their composition includes hydrogen carbonate, which has high
alkaline properties, contribute to the reduction of acidity in the
stomach, and also normalizes secretion, chloride ion, which
increases the formation of digestive enzymes, and boron, which
regenerates the mucous membrane [2-4].

Mineral waters, natural water sources enriched with minerals
and other substances, have long been used in medicine for the
treatment and prevention of various diseases, including those of
the gastrointestinal tract. Due to their unique composition, they
have many beneficial effects on the body, including improving
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digestion, reducing inflammation, and normalizing the acid-
base balance [3-5].

Thus, mineral water has a stimulating effect on intestinal
peristalsis and contributes to the effective removal of toxins
from the body due to its laxative effect and properties that
improve the motility of the gastrointestinal tract. In addition, the
presence of elements such as magnesium and potassium support
the cardiovascular system and general health [3-5].

Mineral water playsaspecialroleinthefield of gastroenterology.
It helps to eliminate the imbalance of gastric juice and normalizes
gastric acidity, which prevents the development of gastritis
and ulcers. Also, due to anti-inflammatory and enveloping
properties, mineral water promotes rapid healing of erosions
and ulcers on the gastric mucosa [1-5].

Given these positive characteristics, it seems important to
conduct a detailed experimental study of the effect of different
types of mineral water on the gastric mucosa.

The aim of the study was to compare the efficacy of table
mineral waters in the therapy of induced gastropathy in Wistar
rats.

Materials and Methods.

The study was conducted on Wistar rats (n=20), bred in
vivarium conditions, with body weight 170-200 g, age 2
months, divided into 4 groups (n=5 in each group): 1 control
and 3 experimental.

The animals were kept under standard conditions. The drug
ketorolac from the group of NSAIDs was used as a factor
inducing gastropathy. As it is known, ketorolac is a non-steroidal
anti-inflammatory drug, the mechanism of its pharmacological
activity is based on the ability to inhibit cyclooxygenase and
disrupt the synthesis of prostaglandins, including the so-called
gastroprotective prostaglandins, which regulate the synthesis
of protective mucus in the stomach. Under its influence, the
synthesis of protective mucus in the stomach is weakened,
which leads to damage of the gastric mucosa by hydrochloric
acid produced in the stomach, and thus ulcerative lesions of the
stomach develop.

Wistar rats were chosen for the scientific study because the
gastrointestinal system of these animals is well studied and
similar to the human system in many aspects, which allows
correct interpretation of the results obtained.

Gastric damage with subsequent formation of gastritis was
produced by a 14-day intramuscular injection of the drug at a
dose of 0.85 mg/kg.
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Simultaneously, all animals received free water: control group
- modeling gastritis; experimental group Nel - modeling gastritis
+ "Essentuki 4"; Ne2 - modeling gastritis + "Essentuki 17"; Ne3 -
modeling gastritis + "Rychal-soo" (Figure 1).
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Figure 1. Study design.

14 days after the beginning of the experiment, rats were
euthanized, stomachs were extracted, washed in distilled water,
and fixed in 10% formalin solution.

Then we evaluated by microscopic examination: by the
average number of lining cells in a grid cell "5x5" at microscope
magnification x600. The following were also evaluated:
apoptosis index in the pit epithelium of the gastric mucosa
determined on the basis of expression of proapoptotic protein
Fas Ligand, proliferation index in the epithelium of the gastric
mucosa (expression of regulatory protein Ki-67), level of
prostaglandins and gastric mucosa damage index.

“Essentuki 4” - mineral natural therapeutic table drinking
water. Water chloride-hydrocarbonate  (hydrocarbonate-
chloride) sodium, boric, medium-mineralized (mineralization
level 7.0-10.0 g/1).

“Essentuki 17 - mineral natural therapeutic drinking water,
chloride-hydrocarbonate (hydrocarbonate-chloride) sodium,
boric, carbonated highly mineralized (mineralization level 10.0-
14.0 g/).

“Rychal Soo0” - mineral natural therapeutic drinking water,
chloride-hydrocarbonate (hydrocarbonate-chloride) sodium,
carbonated low-mineralized (mineralization level 4,0-5,0 g/1).

Statistical analysis was performed using Statistica 6.0 program.
Results are presented as mean (M) and standard error of the
mean (+m).

Statistical processing of the results was performed using the
nonparametric Mann-Whitney test. Differences were considered
reliable when the reliability coefficient was p<0.05.

Results.

In terms of the average number of lining cells, the greatest
result was observed in the second group (modeling gastritis +
"Essentuki 17") - 3,476+0,203. Indicators of the control group
(modeling of gastritis) - were 2,875+0,213. The most effective
result was shown by the first group (modeling gastritis +
"Essentuki 4") with the index 1,825+0,172 (Figure 2).

The apoptosis index in the pit epithelium of the gastric mucosa
was the lowest in the first group - 6,65+0,42, the highest in the
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second group - 19,39+2.43. The index of the control group
amounted to 15,76+2,60 (Figure 3).
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Figure 2. Average number of cladding cells in a 5x5 grid cell.
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Figure 3. The apoptosis index in the pit epithelium of gastric mucosa
determined based on the expression of pro-apoptotic protein Fas Ligand, %.
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Figure 4. Proliferation index in gastric mucosa epithelium (expression
of Ki-67 regulatory protein), %.
1400
1200
1000
200
600
400
200 -
0

Control

. e

"Essentulka Ne 4" “Essentula Ne 17" “Rychal soo”

Figure 5. Prostaglandin (E2) level.
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Figure 6. Gastric mucosa damage index.

The proliferation index in gastric mucosal epithelium was
found to be highest in the second group, 31.09+2.54 (Figure 4).

The level of prostaglandins was observed to be high in the
first group 1203+89, low in the second group 159+54 and in the
control group 211+66.4 (Figure 5).

The lowest gastric mucosa damage index was observed in the
first experimental group - 1.2+0.3, the highest - in the second
experimental group - 12+2.9 (Figure 6).

Analysing all the above-mentioned indicators we can reliably
judge that in the experimental group Ne2 (p<0,05):

1. production of protective prostaglandin — PgE2 was increased.

2. apoptosis index in the pit epithelium of the gastric mucosa
was reduced.

3. mucosal damage index was reduced.

Conclusion.

According to the results of the conducted experiment the
efficacy of table mineral water "Essentuki 4" in relation
to therapy of NSAID-associated gastropathy in adult rats,
confirmed morphologically and laboratory, in comparison with
groups of rats receiving mineral waters "Essentuki 17" and
"Rychal-Soo".

“Essentuki-4” is a therapeutic table water, in the composition
of which there are many minerals. Doctors prescribe it for
therapy of gastritis, diabetes, as well as ailments of the endocrine
system. This water is exceptional because it affects all kinds of
functional structures of the body.

The study of the effect of mineral waters on the gastric mucosa
of Wistar rats has provided valuable information that can be
applied in medical practice for the treatment and prevention of
various diseases of the gastrointestinal tract in humans. Careful
analysis of the data obtained has shown that certain types of
mineral waters can significantly reduce inflammatory processes
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and promote regeneration of the gastric mucosa, which makes
them a useful addition to traditional treatment methods such as
pharmacotherapy.

However, along with the positive effects, the study also
revealed possible negative effects under certain conditions of
use of mineral waters, which emphasizes the importance of an
individual approach in the use of these waters as a therapeutic
agent. In particular, high mineralization and the presence of
certain ions may aggravate existing diseases or cause discomfort
in patients with sensitive gastric mucosa.

Based on the analysis performed, it can be concluded
that further research in this area is needed. It is important to
determine the mechanisms behind the healing effects of mineral
waters, as well as to establish the optimal dosages and modes of
intake. This allows not only to enhance the therapeutic effect,
but also to minimize the risks of possible side effects.

The study also emphasizes the significance of the cultural and
historical aspect of mineral water use. In many cultures, mineral
waters have been used for centuries to improve health and treat a
variety of diseases. The incorporation of this traditional practice
into modern medical procedures must be based on scientific
evidence and clinical trials, which requires additional amounts
of research to confirm the efficacy and safety of this approach.

In conclusion, this study makes a significant contribution
to the understanding of the potential of mineral waters as an
adjunctive therapy for GI diseases.
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