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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.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

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.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Rebamipide contributes to the improvement of blood supply
of the GI mucosa, activates its barrier function, activates
alkaline secretion of the stomach, increases proliferation and
metabolism of epithelial cells of the GI tract, cleanses the
mucosa from hydroxyl radicals and suppresses superoxides,
produced by polymorphonuclear leukocytes and neutrophils in
the presence of Helicobacter pylori, protects the GI mucosa from
bacterial invasion and the damaging effects of non-steroidal
anti-inflammatory drugs (NSAIDs) on the mucosa. Rebamipide,
originally developed as a treatment for gastric ulcers, has
attracted the attention of researchers as a potential drug for the
treatment of UC due to its ability to stimulate mucus production,
reduce oxidative stress, and decrease inflammation. Due to the
presence of these properties, it is hypothesized that rebamipide
may have a protective effect on the intestinal mucosa during
prolonged inflammation, making it a promising candidate for
inclusion in therapeutic strategies for ulcerative colitis. The
results of this study suggest that rebamipide holds potential
therapeutic benefits for the treatment of ulcerative colitis.

Key words. Rebamipide, colitis, rats.

Introduction.

Rebamipid is a drug - gastrocytoprotector, which increases
the content of prostaglandin E2 (Pg E2) in the gastrointestinal
(GI) mucosa and increases the content of prostaglandins Pg E2
and Pg 12 in the contents of gastric juice [1-3]. The drug has a
cytoprotective effect on the mucosa of the GI tract under the
damaging effects of ethanol, acids and alkalis, acetylsalicylic
acid. It promotes the activation of enzymes that accelerate
the biosynthesis of high molecular weight glycoproteins and
increases the content of mucus on the surface of the GI mucosa
walls [2-5]. Contributes to the improvement of blood supply
of the GI mucosa, activates its barrier function, activates
alkaline secretion of the stomach, increases proliferation and
metabolism of epithelial cells of the GI tract, cleanses the
mucosa from hydroxyl radicals and suppresses superoxides,
produced by polymorphonuclear leukocytes and neutrophils
in the presence of Helicobacter pylori, protects the GI mucosa
from bacterial invasion and the damaging effects of non-
steroidal anti-inflammatory drugs (NSAIDs) on the mucosa
[3,4,6,7]. Rebamipide is widely used for the treatment of acute
and chronic gastritis and peptic ulcer [1-10]. It is already known
that rebamipide has anti-inflammatory properties, reducing the
production of free radicals, inhibiting pro-inflammatory cytokine
production, inhibiting migration and adhesion of inflammatory
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cells [1,5,6,9]. To date, indications for the use of rebamipide are
limited to the treatment of peptic ulcer disease, chronic gastritis,
prevention of mucosal lesions on the background of NSAIDs
[1-10]. The study of pharmacological possibilities of using
rebamipide in ulcerative colitis is an urgent problem.

Ulcerative colitis (UC) is a chronic inflammatory bowel
disease that affects any part of the colon and is characterized by
a progressive course with periods of exacerbation and remission
[2,8,10]. This disease significantly reduces the quality of life
of patients due to pain, diarrhea, and other dysfunctions of the
digestive system [1-10]. According to recent data, the prevalence
of UC in European countries varies from 2.4 to 294 cases per
100,000 population and tends to increase. Inflammation in UC
usually begins in the rectum and may spread to a large part of
the colon, leading to erosions and ulcers, disruption of mucosal
integrity and, consequently, deterioration of the functional
activity of the intestine [2-4]. Common morphological features
of UC are thickening of the intestinal walls, reduction in the
number of papillae, increased vascularization, and permeability
of the mucosa [2-7].

In addition, rebamipide has an antioxidant effect, neutralizing
free radicals that often accumulate in tissues during chronic
inflammation and can exacerbate mucosal damage. Through
this antioxidant effect, rebamipide helps reduce oxidative stress
and promotes regeneration processes [8-10].

Another important characteristic of rebamipide is its ability
to increase mucosal blood flow, which plays a critical role in
maintaining mucosal health and mucosal repair in inflammatory
bowel disease. By improving microcirculation, tissues receive
more oxygen and nutrients, which speeds up their recovery [5,
9].

Rebamipide may also modulate the immune response by
reducing the production of inflammatory cytokines such
as TNF-a and IL-6, which are actively involved in the
development and maintenance of inflammation in the gut [1-
10]. The regulation of these cytokines may reduce the degree
of inflammation and reduce the symptoms of ulcerative colitis
[5-8].

In animal models such as rats, UC can be induced by a
variety of methods, including chemical exposure, such as with
dextran sodium sulfate (DSS) or 2,4,6-trinitrobenzene sulfonic
acid (TNBS), which lead to the development of symptoms
and morphologic changes characteristic of the disease. These
models allow us to evaluate the efficacy of new therapeutic
agents, study immune responses, and investigate molecular
pathways of inflammation and tissue repair [1,5,8].
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Modulation of the inflammatory response and mucosal
defense may be one of the avenues of therapy for UC [1,6,9].
Rebamipide, originally developed as a treatment for gastric
ulcers, has attracted the attention of researchers as a potential
drug for the treatment of UC due to its ability to stimulate mucus
production, reduce oxidative stress, and decrease inflammation.
Due to the presence of these properties, it is hypothesized
that rebamipide may have a protective effect on the intestinal
mucosa during prolonged inflammation, making it a promising
candidate for inclusion in therapeutic strategies for ulcerative
colitis [1-10].

Few studies report the therapeutic value of rebamipide in the
treatment of ulcerative colitis and proctitis. K. Makiyama et al.
(2005), using a sample of 11 patients with mild to moderately
active UC who continued conventional treatment of the disease,
showed that enemas with rebamipide at a dosage of 150 mg
twice daily improved the course of UC in 90.9% of patients.
Moreover, complete clinical and endoscopic remission was
achieved in 45.5% of UC patients. In another prospective non-
comparative study by M. Miyata et al. (2005) including 11
patients with steroid-resistant and/or steroid-dependent UC,
81.8% of patients achieved remission with a 12-week course
of treatment with rebamipide enemas. Thus, these clinical data
suggest that rebamipide is promising in terms of its potential to
repair intestinal damage. Rebamipide has the ability to inhibit
neutrophil activity, induce regression of lipid peroxidation,
and stimulate regeneration of epithelial cells of the GI mucosa,
which makes it a potential agent for the treatment of UC when
administered in the form of enemas. However, the detailed
molecular mechanism of action of rebamipide against intestinal
inflammation remains unclear.

The aim of the study was to experimentally evaluate the effect
of rebamipide on the course of ulcerative colitis in adult rats.

Materials and Methods.

A series of experiments were conducted to study the effect
of rebamipide on the course of ulcerative colitis in laboratory
rats. The tests were conducted on a group of adult male Wistar
rats with a total of 60 individuals. All studies were conducted
according to the requirements of the decision of the Council
of the Eurasian Economic Union in the Sphere of Circulation
of Medicines from 03.11.2016 No 81. Animals were kept in
vivarium conditions at a maintained temperature of 24-25°C,
light regime -12/12.

The animals were divided into 4 groups: control group (n=10),
group with induced colitis (n=10), group receiving rebamipide
without colitis (n=20), and group with colitis treated with
rebamipide (n=20).

Ulcerative colitis was induced in rats of the second and fourth
groups by administration of 2% dextran sodium sulfate (DSS)
solution in drinking water for 7 days. After induction of colitis,
animals of group four were started to receive rebamipide at a
dose of 10 mg/kg body weight daily through a tube, once a day
for 14 days.

Treatment efficacy and the effect of rebamipide on the
course of colitis were evaluated using clinical assessments,
histologic analysis of colonic tissue, and biochemical markers
of inflammation. Clinical assessments included body weight,
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degree of diarrhea, and presence of bleeding. Histologic
specimens were taken after the end of the experimental
period, stained with hematoxylin and eosin and evaluated for
morphologic signs of inflammation.

Evaluation of Disease Activity Index (DAI): the disease
activity index was used to assess the severity of ulcerative colitis
in the rats. The index evaluated three parameters: body weight
loss, stool consistency, and rectal bleeding. Body weight was
measured daily, and the severity of diarrhea and rectal bleeding
were visually assessed and scored on a scale ranging from 0 to
4. The scores of the three parameters were summed to calculate
the disease activity index for each rat.

Biochemical Analysis: after 14 days of treatment, the
rats were sacrificed, and blood samples were collected for
biochemical analysis. The levels of inflammatory markers such
as interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-
alpha) were measured using enzyme-linked immunosorbent
assay (ELISA) kits. Additionally, myeloperoxidase (MPO)
activity, an indicator of neutrophil infiltration in the colon, was
assessed.

Statistical processing of the data was performed using
the t-criterion of Student's t-test. The criterion of statistical
reliability of the obtained conclusions was considered to be the
value of p <0.05, which is generally accepted in medicine.

Results.

All rats receiving 2% dextran sodium sulfate (DSS) solution
in drinking water for 7 days developed symptoms of ulcerative
colitis in 100% of cases: diarrthea (on the 4th day), rectal
bleeding, and decreased body weight. The damage index in
group 2 and group 4 (before treatment with rebamipide) was
276.8 +25.4 mm?2 and 287.5 + 21.2 mm2, respectively.

Rebamipide administration to rats of the fourth group (10 mg/kg)
decreased the frequency of diarrhea, the degree of rectal bleeding
severity, and decreased the degree of body weight loss (p<0,05).
Intestinal mucosal damage in this group was 174.5 + 31.7 mm2.

We evaluated the body weight changes in rats before and after
the induction of colitis. The results showed a significant decrease
in body weight in the colitis group compared to the control group
(p<0.05). However, rats treated with rebamipide exhibited less
weight loss compared to the colitis group (p<0.05), indicating
a potential protective effect of rebamipide on body weight loss.

To further assess the severity of colitis, we used the Disease
Activity Index (DAI) scoring system, which includes parameters
such as weight loss, stool consistency, and rectal bleeding.
The DALI scores were significantly higher in the colitis group
compared to the control group (p<0.05). However, rebamipide-
treated rats showed a lower DAI score compared to the colitis
group (p<0.05), suggesting an improvement in colitis symptoms
with rebamipide treatment.

Histologic analysis confirmed less damage and inflammation
of the intestinal wall in rats treated with rebamipide. A decrease
in neutrophil and macrophage infiltration and preservation of
the intestinal mucosa structure were recorded.

Biochemical assays also confirmed decreased levels
of inflammatory markers such as tumor necrosis factor
alpha (TNF-o) and interleukin-6 (IL-6), indicating an anti-
inflammatory effect of rebamipide.



Conclusion.

The results of this study demonstrated that rebamipide
significantly reduced the disease activity index in rats
with ulcerative colitis compared to the control group. The
histological examination revealed a significant decrease in the
severity of inflammation, ulceration, and epithelial damage in
the rebamipide group. Additionally, rebamipide administration
resulted in a significant reduction in the levels of pro-
inflammatory cytokines, including tumor necrosis factor-alpha
(TNF-alpha) and interleukin-6 (IL-6).

These findings suggest that rebamipide has potential therapeutic
benefits for the treatment of ulcerative colitis. Rebamipide exerts
its anti-inflammatory effects by suppressing the production of
pro-inflammatory cytokines, thereby reducing the inflammation
and mucosal damage in the colon. This anti-inflammatory action
of rebamipide makes it a promising candidate for the treatment
of ulcerative colitis, especially in cases where conventional
therapies have failed or have limitations.

The implications of these results for the treatment of ulcerative
colitis in humans are significant. Rebamipide could potentially
offer an alternative treatment option for patients with ulcerative
colitis, particularly those who do not respond well to current
available therapies.

Moreover, rebamipide may have a favorable safety profile
and can be easily administered orally, which makes it a more
patient-friendly choice compared to other treatments that may
require invasive procedures or have systemic side effects.

However, further studies are required to validate these results
and investigate the long-term effects and optimal dosage regimen
of rebamipide in ulcerative colitis. Additionally, clinical trials
involving human subjects are necessary to determine the
efficacy and safety of rebamipide in the treatment of ulcerative
colitis. Nevertheless, the findings from this experimental study
provide a promising basis for future research and offer hope for
improving the management of ulcerative colitis in humans.

In conclusion, the results of this study suggest that rebamipide
holds potential therapeutic benefits for the treatment of ulcerative
colitis. Rebamipide reduces inflammation, mucosal damage, and
disease severity in an experimental model of ulcerative colitis in
rats. These findings highlight the need for further research and
clinical trials to evaluate the efficacy and safety of rebamipide
in human subjects. Rebamipide may represent a promising
addition to the current treatment options for ulcerative colitis,
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offering new possibilities for patients who do not respond well
to conventional therapies or experience limitations in their use.
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