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Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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, Mosсow.

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.

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-1ß, -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 

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 
HbA1c 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, Mosсow.

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.

РЕЗЮМЕ
БЛЕФАРИТЫ И ХЕЛИКОБАКТЕР —

АССОЦИИРОВАННЫЕ ГАСТРОДУОДЕНАЛЬНЫЕ 
ЗАБОЛЕВАНИЯ (ОБЗОР)

Казанцева Э.П, Фролов А.М, Фролов М.А, Дулани 
Ф.Т, Каушан Т.А. 

ФГАОУ ВО Российский университет дружбы народов, 
Медицинский институт, кафедра глазных болезней, г. 
Москва

Целью исследования явился поиск взаимосвязи между 
воспалительным процессом на веках (блефаритом) 

и инфекцией Helicobacter pylori. Проанализированы 
данные многочисленных исследований, которые дают 
основание предполагать о возможной патогенетической 
или опосредованной роли инфекции H. pylori в 
развитии, течении воспалительных заболеваний глаза.  
Основополагающими в этих исследованиях являются: 
выделение в  выдыхаемом воздухе  пациентов с H.  pylori  
вредных соединений,  таких  как аммиак, нитрат  водорода  и  
цианистый водород, восстановление оттискной цитологии 
после эрадикации H.Pilory; присутствие H. pylori в слезной 
жидкости. В связи с этим, авторами делается вывод о трёх 
основных  возможных патогенетическим механизмам связи 
между инфекцией H. Pylori и блефаритом: хроническом 
воспалении, эндотелиальной дисфункции, окислительном 
стрессе.

Ключевые слова: хронический блефарит, Helicobacter 
pylori, окислительный стресс, хроническое воспаление, 
эндотелиальная дисфункция

რეზიუმე 
ბლეფარიტი და ჰელიკობაქტერი - ასოცირებული 

გასტროდუოდენალური დაავადებები (მიმოხილვა)
კაზანცევა ე. პ., ფროლოვი ა. მ., ფროლოვი მ. ა., დულანი 

ფ. ტ., კაუშანი თ. ა.
რუსეთის ხალხთა მეგობრობის უნივერსიტეტი, 

სამედიცინო ინსტიტუტი, თვალის დაავადებების 
დეპარტამენტი, მოსკოვი

კვლევის მიზანი იყო ქუთუთოებზე ანთებითი 
პროცესის (ბლეფარიტი) და Helicobacter pylori 
ინფექციის ურთიერთკავშირის პოვნა. გაანალიზებულია 
მრავალი კვლევის მონაცემები, რომლებიც იძლევა 
საფუძველს ვივარაუდოთ H. pylori ინფექციის 
შესაძლო პათოგენეტიკური ან არაპირდაპირი როლი 
თვალის ანთებითი დაავადებების განვითარებასა და 
მიმდინარეობაში.  ამ კვლევებში ფუნდამენტურია: 
პაციენტების გათავისუფლება H. ამოსუნთქულ ჰაერში.  
pylori მავნე ნაერთები, როგორიცაა ამიაკი, წყალბადის 
ნიტრატი და წყალბადის ციანიდი, შთაბეჭდილების 
ციტოლოგიის აღდგენა H. Pilory eradication-ის შემდეგ; 
ლაქიმიურ სითხეში H. pylori-ს არსებობა. ამასთან 
დაკავშირებით, ავტორები ასკვნიან, რომ არსებობს h. 
Pylori ინფექციასა და ბლეფარიტს შორის ურთიერთობის 
სამი ძირითადი შესაძლო პათოგენეტიკური მექანიზმი: 
ქრონიკული ანთება, ენდოთელური დისფუნქცია, 
ჟანგვითი სტრესი.

საკვანძო სიტყვები: ქრონიკული ბლეფარიტი, 
Helicobacter pylori, ოქსიდაციური სტრესი, ქრონიკული 
ანთება, ენდოთელური დისფუნქცია
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