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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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BLEPHARITIS AND HELICOBACTER-ASSOCIATED GASTRODUODENAL DISEASES
(REVIEW)

Kazantseva E, Frolov A, Frolov M, Dulani F, Kaushan T.

Peoples' Friendship University of Russia, Moscow.

Abstract.

The aim of the study was to find the relationship between
the inflammatory process on the eyelids (blepharitis) and
Helicobascter pylori infection. The data of numerous studies are
analyzed, which give grounds to suggest a possible pathogenetic
or mediated role of H. pylori infection in the development and
course of inflammatory eye diseases. Fundamental in these
studies are the release of harmful compounds in the exhaled
air of patients with H. pylori, such as ammonia, hydrogen
nitrate and hydrogen cyanide, the restoration of impression
cytology after H. Pylori eradication, the presence of H. pylori
in the lacrimal fluid. In this regard, the authors conclude that
there are three main possible pathogenetic mechanisms for the
association between H. Pylori infection and blepharitis: chronic
inflammation, endothelial dysfunction, and oxidative stress.

Key words. Chronic blepharitis, Helicobascter pylori,
oxidative stress, chronic inflammation, endothelial dysfunction.

Introduction.

Blepharitis is one of the most common eye diseases. Blepharitis
affects 23.3% of the total number of patients with inflammatory
eye pathology, and the latter account for 40.2% of those seeking
outpatient care. Women get sick more often than men. In most
cases, the pathological process begins at the age of 30-50 , and
80% of staphylococcal blepharitis develops in women at the age
of 40-45. The incidence of marginal blepharitis increases with
age [1].

The causes (local factors) of chronic blepharitis include skin
diseases (atopic dermatitis, seborrheic dermatitis, rosacea, etc.),
bacterial infections (Staphylococcus aureus, Staphylococcus
epidermidis, Corynebacterium, Propionibacterium acnes,
Enhydrobacter) [2,3]. Conditions of development (common
factors) may be gastrointestinal tract damage, diabetes mellitus,
bronchial asthma, hypothyroidism, hyperlipidemia, carotid
artery atherosclerosis, hypertension and coronary heart disease,
immune system disorders, systemic use of corticosteroids [4-6].

Currently, more often in the literature there are reports of a link
between infection caused by Helicobacter pylori and chronic
blepharitis [7]. The leading role in this is played by free radical
peroxidation, which contributes to a decrease in the function of
mitochondria, an increase in the production of reactive oxygen
species, the accumulation of mutations of mitochondrial DNA,
an increase in the levels of oxidative damage to DNA, proteins
and lipids, and a decrease in the ability to degrade proteins and
other macromolecules [8]. A large amount of scientifically
based data has been accumulated indicating that this infection
has not only local, but also systemic effects (inflammatory,
autoimmune), causing appropriate reactions from some organs
and systems, including the organ of vision.
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The results of numerous studies suggest a possible pathogenetic
or indirect role of H. pylori infection in the development and
course of diseases not related to the digestive system. At the
same time, a number of studies have been published in recent
years, which definitely confirm the role of H. pylori in the
pathogenesis of certain eye diseases and make very contradictory
conclusions.

Pathogenetic aspects.

H. pylori is a microaerophilic, gram-negative, oxidase- and
catalase-positive bacterium containing a large amount of urease,
which plays a leading role in ensuring its vital activity, as well
as in damaging the gastric mucosa. From other uropathogenic
bacteria (Klebsiella, E. coli, proteus) it differs in that urease is
located not only inside the cell, but also on its surface.

To date, 9 types of helicobacter have been described and
it has been established that this microorganism produces
urease, oxidase, catalase, alkaline phosphatase, hemolysin,
glucophosphatase, protease, phospholipase, superoxide
dismutase, vacuolizing cytotoxin protein and other substances
that have a destructive effect on the tissues of the stomach
and duodenum. H. pylori has a number of unique properties
that provide a pathogenic microorganism with the ability to
overcome protective barriers in the stomach cavity and reach
the mucous membrane, with the possibility of colonizing
it [9]. With the primary lesion, after fixing on the surface of
the mucosa, the bacterium begins to produce urease, due to
which the concentration of ammonia increases in the mucous
membrane and the layer of protective mucus near the growing
colony and the pH increases. According to the mechanism of
negative feedback, this causes an increase in gastrin secretion
by the cells of the gastric mucosa and a compensatory increase
in the secretion of hydrochloric acid and pepsin, with a
simultaneous decrease in bicarbonate secretion, a specific
inflammatory process is triggered (the development of gastritis,
duodenitis) with the participation of local and systemic immune
mechanisms (phagocytosis, synthesis of immunoglobulins,
etc.), and a local immune response is induced, which is reflected
in changes in the level of secretory IgA and changes in cytokine
status. There is an increase in the level of interleukins-18, -2,
-6, -8, the activation factor of neutrophils. The highest level
of interleukins is determined by infection with CagA (+) and
oipA"on" strains of H. pylori [10]. All this leads to the formation
of a pro-inflammatory pool of cytokines, which supports
the inflammatory response in the H. pylori-infected mucous
membrane of the gastroduodenal zone.

So, the most detailed biochemical pathogenesis of H. pylori are
associated with the abundant production of urease, an enzyme
that breaks down urea, which is converted into ammonia. The
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level of ammonia in the exhaled air of patients with H. pylori
increases significantly after eating [11]. An increase in the
levels of other harmful compounds, such as hydrogen nitrate
and hydrogen cyanide, was also found during exhalation [12].
Foreign authors report that symptomatic blepharitis is more
common in patients with a positive result of a urea breath test
[13]. In this regard , three mechanisms of pathogenesis of H.
Pylori influence on the course of chronic blepharitis can be
distinguished:

1. A high concentration of harmful volatile compounds
(ammonia, hydrogen cyanide, senile, nitric acids) produced
by microorganisms in exhaled air affect the conjunctiva of the
eyeball for a long period of time, which leads to irritation and
subsequent inflammation of the conjunctiva and the edges of
the eyelids.

2. Endothelial dysfunction leading to microvascular changes is
caused by chronic inflammation resulting from a large number
of inflammatory mediators released during HP infection. Also,
chronic gastritis can lead to impaired absorption of vitamins
(B12) and folic acid, which leads to impaired methylation
of 5-methyl-tetrahydrophobic acid and accumulation of
homocysteine, which, in turn, causes endothelial damage [14].

3. Chronic inflammation can be provoked or aggravated by
gastrin and nitric oxide (NO) produced by the bacterium, which
is also associated with rosacea and blepharitis [7]. In this aspect,
the role of reactive oxygen species (ROS) is important. The
production of a large amount of reactive oxygen species leads to
oxidative stress, which increases with a decrease in antioxidant
protective factors such as glutathione.

Microbiota of the eye surface.

Molecular methods, such as 16SpRNA sequencing, have
made it possible to obtain a more complete and accurate
identification of the species composition of the microbiota
of the eye surface compared to traditional methods based
on cell culture. The normal microbiota plays a protective
immunological role in preventing the spread of pathogenic
microorganisms [14]. Initially, when only cultural methods
of microbiota research were used, it was assumed that mainly
gram-negative microorganisms, especially Staphylococcus,
Streptococcus, Corynebacterium, and Propionibacterium, were
present on the surface of the eyes. In addition, Haemophilus and
Neisseria, as well as fungal isolates, were cultured in healthy
people in a number of cases. The use of sequencing methods
made it possible to describe up to 221 types of eye surface
bacteria per healthy person. The bacteria were divided into
59 different genera, with 12 genera being ubiquitous among
all subjects. Proteobacteria, Actinobacteria and Firmicutes
accounted for more than 87% of all microorganisms. According
to another study, 96% of microorganisms in descending
order were represented by: Pseudomonas, Bradyrhizobium,
Propionibacterium, Acinetobacter, Corynebacterium, Brevundi-
monas, Staphylococcus, Aquabacterium, Sphyngomonas and
Streptococcus. Cyanobacteria and bacteroides in healthy people
are present in quantities proportionate to the level of pollution [15].

Conclusion: The microbiota of the eye surface depends on
the state of the host organism, including the presence of chronic
diseases, environmental factors, ophthalmological diseases. A
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violation of the surface of the eye can disrupt the innate immune
system in the corneal and conjunctival epithelium and allow
microbial agents to cause eye inflammation. Changes in the
microbiota of the ocular surface are associated with conditions
such as dry eye syndrome, wearing contact lenses, taking
systemic antibiotics, etc.

Microbiota of the eye surface in  blepharitis.
Conclusion: according to the analysis of 16S rDNA sequencing,
the microbiota of the ocular surface of patients with blepharitis
varies in different groups of bacteria according to classification,
the reason may be that the study participants lead different
lifestyles. Nevertheless, Lactobacillus, Bifidobacterium,
Akkermansia, Ralstonia and Bacteroides may play an important
role in the pathogenesis of blepharitis [16].

The relationship between the gut microbiota and the eye:
For an ophthalmologist, the probable existence of the gut-eye
axis is important, where intestinal bacteria can affect immunity
in remote areas, including the eyes [17]. Disruption of the work
of commensal intestinal bacteria changes the immune status of
the eye and, thus, predisposes to uveitis [18]. In other studies, a
lower proportion of anaerobes in the human intestine, especially
bacteroides, correlates with a higher concentration of glucose in
the blood and, consequently, with a greater risk of retinopathy
[19]. It was found that people with type 2 diabetes mellitus
have a reduced ratio of gram-positive Firmicutes, compared
with people without diabetes, as well as an increased amount of
Prevotella copri [19]. On the other hand, a higher Lactobacillus
content was found in diabetics with better glucose control and
HbA 1c levels compared to poorly controlled diabetics.

Blepharitis is  characterized by non-granulomatous
inflammation of the edge of the eyelid. Based on cytological
studies by Sergio Claudio Sacca et al. [20] of conjunctival casts
of patients with blepharitis and H. Pilory infection, restoration
of impression cytology after H.Pilory eradication was observed.
Before therapy, squamous metaplasia was obvious, but after
therapy, several mucous cells with uneven borders reappeared,
epithelial cells returned to normal appearance, although the
ratio of nucleus to cytoplasm was 1:5. The applied antibacterial
therapy acts not only on H. P., but also on other microorganisms,
for example, staphylococci and streptococci.

Conclusion: the observed improvement may also be the
result of a combined therapeutic effect on H.Pilory infection
and bacteria of the eyelids, it remains problematic to establish
whether the connection of blepharitis with H. pylori infection is
real, since the authors' data differ.

Helicobascter Pilory in lacrimal fluid:

The first study with a report on the presence of Helicobacter
pylori in human lacrimal and nasal secretions was published
in 2016 by Turkish scientists Aysegul Batioglu-Karaaltin et
al. [21]. The study included 80 patients with complaints of
dyspepsia who underwent endoscopy and biopsy of the antrum
of the stomach. Five samples were taken from each patient: 2
lacrimal secretion samples, 2 nasal mucosal smear samples and
1 antral gastric biopsy, which were examined by polymerase
chain reaction (PCR) methods consisting of a gene encoding
the urease enzyme GLMM (UREC) and an H. pylori-specific
16S rRNA encoding gene. The index of reflux symptoms and
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ophthalmological complaints of patients were also registered.
The revealed indicators of the positivity of the gene encoding
H. pylori 16S rRNA in gastric biopsies amounted to 55%, nasal
mucosa — 11.2%, tear -20%. Patients were grouped as negative
during biopsy of the antrum of the stomach (group I [n = 36])
and positive (group II [n = 44). In group II, the positive activity
of H. pylori in the lacrimal and mucous nasal secretions was
36.3 and 18%, respectively. Comparison between the groups
on the presence of H. pylori in the nasal mucosa and lacrimal
secretions gave statistically significant differences (p = 0.0001,
p = 0.003). The simultaneous presence of H. pylori in the nasal
mucosa and lacrimal secretions was 13.6% in group II. Positive
activity of H. pylori in nasal mucosa and lacrimal secretions
had a positive moderate correlation (r = 0.40; p = 0.0003). This
study is the first report on the presence of H. pylori in lacrimal
fluid using PCR, which suggests the presence of a number of
pathogenetic mechanisms [22-28].

Conclusion.

Chronic blepharitis and H. pylori infection have common
pathogenetic manifestations, which are based on chronic
inflammation, oxidative stress, and endothelial dysfunction. In
order to accurately establish or refute the correlation between the
activity of Helicobacter pylori infection and chronic blepharitis,
research in this area is needed.

The study of the microbiome in dysbiotic conditions has led to
important discoveries in the pathophysiology and mechanisms
of the disease. These studies confirm the presence of the gut-eye
axis, which strongly links changes in the gut and eye microbiome
with painful conditions, including infectious and inflammatory
conditions. Understanding the microbiome profiles associated
with disease conditions can improve our understanding of
disease phenotype variations and treatment responses. Future
research aimed at microbiome modulation could potentially
lead to exciting developments in alternative or complementary
therapies for diseases, both through local therapy on the surface
of the eye and remote therapy modulating the gut microbiome.
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SUMMARY

BLEPHARITIS AND HELICOBACTER-ASSOCIATED
GASTRODUODENAL DISEASES (REVIEW)
Kazantseva E, Frolov A, Frolov M, Dulani F, Kaushan T.
Peoples' Friendship University of Russia, Moscow.

The aim of the study was to find the relationship between
the inflammatory process on the eyelids (blepharitis) and
Helicobascter pylori infection. The data of numerous studies are
analyzed, which give grounds to suggest a possible pathogenetic
or mediated role of H. pylori infection in the development and
course of inflammatory eye diseases. Fundamental in these
studies are the release of harmful compounds in the exhaled
air of patients with H. pylori, such as ammonia, hydrogen
nitrate and hydrogen cyanide, the restoration of impression
cytology after H. Pillory eradication, the presence of H. pylori
in the lacrimal fluid. In this regard, the authors conclude that
there are three main possible pathogenetic mechanisms for the
association between H. Pylori infection and blepharitis: chronic
inflammation, endothelial dysfunction, and oxidative stress.

Keywords. Chronic blepharitis, Helicobascter pylori,
oxidative stress, chronic inflammation, endothelial dysfunction.
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u wuHbpekuenn Helicobacter pylori. TlpoaHanu3upoBaHBI
JaHHBIC MHOTOYHCIICHHBIX HCCIICIOBAHMI, KOTOpBIE [alOT
OCHOBaHHE MPEJINONaraTh O BO3MOXKHOH MAaTOTCHETHYECKOH
WIH OIoCpenoBaHHONH poinu unHbpekmuun H.  pylori B
pa3BUTHH, TECUCHUH BOCHAIHMTENBHEIX 3a0o0NeBaHMil TIiasa.
OCHOBOIONAralOIMMH B 3THUX HCCICHOBAHUSX SBITIOTCS:
BBIJIC/ICHHE B BBHIJBIXa€MOM BO3IyXe manueHtoB ¢ H. pylori
BPCIHBIX COCANHCHUH, TAKUX KaK aMMHaK, HUTPAT BOAOPOJA U
IIUAHUCTHIA BOJOPOJ, BOCCTAHOBICHHE OTTHCKHON ITUTOJIOTUH
niocue spanukanuu H. Pilory; npucyrctsue H. pylori B cie3noi
KUJKOCTH. B CBSI3M ¢ 3THM, aBTOpaMH JIETaeTCs BBIBOX O TPEX
OCHOBHBIX BO3MOXHBIX ITATOTCHETHICCKAM MEXaHU3MaM CBSI3H
Mexay uHpexnuenn H. Pylori m 6nedapuToM: XpOHHYECKOM
BOCTIAJICHHUH, SHIOTCIHAIBHON ANCHYHKIHU, OKHCIHTEIEHOM
cTpecce.

KarueBbie cioBa: xponudeckuii Onedaput, Helicobacter
pylori, OKHCIHTENBHBIH CTpecc, XPOHHYECKOE BOCIAICHHE,
SHAOTEIHATbHAS JUCHYHKIUS
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