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Current research is devoted to studying the role of nitric oxide and NO synthase in ensuring the functioning of the
gastrointestinal tract. The work aims to study the importance of the role of nitric oxide in the pathogenesis of gastroesophageal
reflux disease to analyze the clinical symptoms and state of endothelial dysfunction of the esophageal mucosa depending on the
variant of the disease course by determining the concentration of nitric oxide derivatives and levels of NO-synthase activity. The
results obtained by us indicate an increase in the level of inflammatory markers in young patients regardless of the presence of
erosive lesions of the esophageal mucosa. Further studies are needed to assess the selective effect of NO-synthase isoforms to
determine their role in the management and treatment of patients with gastroesophageal reflux disease at a young age.

Key words: gastroesophageal reflux disease, nitric oxide, NO-synthase, nitrites.

IL.M. I'oponnunbka, .M. Ckpunauk, I.C. MacJjioBa

JUHAMIKA 3MIH [HOXTTHUX OKCHUAY A30TY Y XBOPUX
HA TACTPOE3O®AT'EAJIBHY PE®JIIOKCHY XBOPOBY MOJIOJAOI'O BIKY

CydvacHi JOCHIKEHHsI NPUCBIYCHI BUBYCHHIO poi okcuay azoty Ta NO-cuHTa3u y 3abe3nedeHHi (yHKI[IOHYBaHHS
[Ty HKOBO-KHILIKOBOTO TPaKTy. MeToro poOoTH OyJI0 BUBYNTH BaXKIIMBICTh POJi OKCHY a30Ty B IIaTOreHe3i racrpoesodareabHoi
pedutokcHOi XBOpoOH, IpoaHaizyBaTH KIiHIYHI CHMITOMH Ta CTaH €HAOTEIiaIbHOT AUCPYHKIIT CITH30BOT 000IOHKH CTPABOXOIY
B 3aJIeKHOCTI Bil BapiaHTy mepeOiry 3axBOPIOBaHHS IUIAXOM BH3HAYCHHS KOHIEHTpAIii MOXiIHMX OKCHAY a30Ty Ta PiBHIB
aktuBHOCTI NO-cuHTa3. OTprMaHi HaMHU Pe3yabTaTd CBiAYaTh PO MiABUIIECHHS PiBHSA MapKepiB 3aMalleHHA Y MAIi€HTIB MOJIOJOTO
BIKy HE3QJISKHO BiJl HAsIBHOCTI €pO3UBHOTO YPaXKECHHS CIH30BOI 00OIOHKH cTpaBoxoxy. HeoOXiqHi momanbii JOCHiIKEHHS IS
OLIHKH CEJIEeKTHBHOIO BIUIMBY Ha i30dopmm NO-cuHTa3 uIs BH3HA4eHHS IX pOJIi y BEICHHI Ta JIKyBaHHI XBOPHX Ha
ractpoe3odarcaibHy peIFOKCHY XBOPOOY MOJIOIOTO BiKY.

KurouoBi ciioBa: racrpoesodareansia peduiokcHa xBopoda, okeua a3oty, NO-cHHTa3a, HITPUTH.

The work is a fragment of the research project “Optimization of diagnostics, treatment, and rehabilitation of patients
with diseases of internal organs”, state registration No. 0124U000096.

Gastroesophageal reflux disease (GERD) is a common chronic disease of the gastrointestinal tract
(GI) that affects 10 to 30 % of the world's population and is increasingly diagnosed in young people [11].
In contrast to the past, when researchers believed that the consequences of gastric reflux were caused by
the direct effect of acid, today there are assumptions that the complications of reflux are associated with
impaired functioning of the immune system and inflammatory processes. An important pathogenetic
mechanism of impaired motility and tone of the smooth muscles of the GI tract is endothelial dysfunction,
an element of which is NO — an inhibitory non-adrenergic, non-cholinergic neurotransmitter that, in
addition to regulating secretion, significantly affects the relaxation and motility of the smooth muscles of
the gastrointestinal tract [5, 6].

One of the substances that is involved in this is nitric oxide synthase (NOS). This enzyme produces
nitric oxide during the conversion of L-arginine to L-citrulline [3, 11]. Currently, methods for treating
many pathological processes of the digestive system are being developed using both stimulants and
inhibitors of nitric oxide (NO) synthesis, but their role and effects have not been studied sufficiently. This
is primarily due to the rather complex organization of nitric oxide metabolism and the diversity of roles of
this molecule in the gastrointestinal tract. According to modern views, pro-inflammatory cytokines induce
the expression of iNOS, which leads to hyperproduction of NO, which is subject to oxidation with the
formation of aggressive free radicals. The latter have a direct cytotoxic effect on the cells of the esophageal
mucosa with the development of its erosive lesions. This mechanism is of great importance in the
pathogenesis of erosive forms of GERD, eosinophilic esophagitis, Barrett's esophagus, and erosive-
ulcerative lesions of the stomach [2, 10]. At the same time, there are studies that confirm the
gastroprotective effect of NO synthesized by constitutive NOS on the damaged mucosa. In the stomach,
constitutive isoforms of NOS are localized: neuronal — on the surface of the cells of the gastric mucosa,
and endothelial — in the capillary cells in the lower layer of the gastric glands and in the submucosa.

However, there is not enough convincing data that could explain the ambiguous role of NO and
iNOS in the inflammatory process of mucous shells in the esophagus in GERD [1, 9]. Since NO has both
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cytoprotective and cytotoxic effects on tissues, determination of NO levels is necessary to assess its
function and effects on tissues in various diseases [2, 11].

The purpose of the study was to establish the role of nitric oxide system disorders in the formation
of non-erosive and erosive forms of gastroesophageal reflux disease in young people.

Materials and methods. 60 young patients with GERD were examined, including 37 (61.7 %
men) and 23 (38.3 % women). Patients were treated in the conditions of the Municipal Enterprise “Poltava
Regional Clinical Hospital named after M. V. Sklifosovsky of Poltava regional Council”. The diagnosis of
GERD in patients was established in accordance with the requirements of the unified clinical protocol,
approved by the order of the Ministry of Health of Ukraine dated 31.10. 2013 No. 943 [4]. Clinical and
endoscopic manifestations of GERD were assessed. The presence and severity of GERD symptoms were
analyzed using the GERD-Q scale: 0-2 points correspond to 0 % probability of GERD; 3-7 points — 50 %
probability; 8-10 points — 79 % probability; and 11-18 points — 89 % probability of GERD. All patients
filled out the GERD-Q questionnaire, which included questions about their well-being over the past 7 days.
When processing the results of the questionnaire, the total score of the questionnaire and a separate score
for each of the six questions were noted: the presence and frequency of heartburn, regurgitation, epigastric
pain, nausea, heartburn at night, and the frequency of taking medications.

All patients underwent upper endoscopy, the results of which were formed into two groups:

Group I (n = 30) — patients with erosive GERD;

Group II (n = 30) — patients with the non-erosive form of GERD.

The average age of patients with erosive GERD in group I was 30.8+7.2 years; the ratio of men to
women was 23 (76.7 %) / 7 (23.3 %). The average age of patients in group II with non-erosive GERD was
31.74£7.6 years; the ratio of men to women was 14 (46.7 %) / 16 (23.3 %).

The control group consisted of 15 practically healthy individuals, including 7 (46.7 %) men and 8
(53.3 %) women, aged 24.3+£5.25 years. H. pylori status was assessed based on the results of H. pylori
antigen detection in stool. The study included patients with H. pylori-negative status.

All patients had NO system parameters determined in blood plasma: activity of total nitric oxide
synthase (gNOS), inducible form of NOS (iNOS), neuronal (nNOS), and endothelial (eNOS) forms of NOS.

The obtained data were entered and subjected to statistical processing using Microsoft programs.
Excel and GraphPad Prism 10 (GraphPad Software, Inc., San Diego, CA, USA), assuming normal data
distribution, the results were presented as arithmetic means (M) and their standard deviation (SD). The
significance of differences was calculated using Student's t-test and Mann—Whitney U-test. Differences
were considered statistically significant at p < 0.05.

Results of the study and their
discussion. According to the results of our
study, patients with both erosive and non-
erosive GERD had an increase in gNOS
activity. Thus, in patients of groups I and II,
gNOS activity in blood plasma increased 2

. . times (2.83+1.08) nmol/min per g protein (p

N N s N N N = 0.0005) and 1.9 times (2.63+1.35)

o S o S S S nmol/min per g protein (p = 0.003) compared
with  practically  healthy  individuals
(1.3940.1) nmol/min per g protein without
NOS s s1gn1ﬁcant changes in the comparison groups
(Fig. 1).

It is important that the increase in iNOS
activity in patients with exacerbation of
erosive and non-erosive forms of GERD
occurred due to iNOS. Thus, in patients of
- group I, we observed a 2.5-fold increase in

AN N 00— ' ' iNOS activity (2.29+£0.97 versus 0.92+0.09
Iy & & o o & nmol/min per g of protein; p = 0.0002) in
blood plasma compared to practically healthy
Fig. 1 Activity of NOS isoforms in patients with erosive and non- subjects.
erosive gastroesophageal reflux disease (nmol/min per g protein). Note: However, according to the results of our
significant differences between indicators: * p<0.05 — patients in groups study, an increase in iNOS activity in the

and practically healthy individuals; & p<0.05 — patients of group I and blood plasma of patients of eroup II with non-
practically healthy individuals. p p group
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erosive GERD was recorded by 2.3 times (2.12+1.24 versus 0.92+0.09 nmol/min per g of protein; p =
0.003) compared to the norm. We did not detect significant changes in iNOS activity in the comparison
groups depending on the presence or absence of erosive changes in the esophagus. This fact may be of
particular importance in understanding the pathogenesis of the non-erosive form of GERD. It can be
assumed that the non-erosive form of GERD, under the conditions of its long-term course and the
continuation of the action of risk factors, can transform into the erosive form. It should be noted that the
study included young patients who did not have severe concomitant pathology that could potentiate the
occurrence of erosions in the esophageal mucosa. Therefore, non-erosive and erosive forms of GERD share
a common pathogenetic mechanism induced by pro-inflammatory cytokines, namely increased iNOS
activity.

NOS was assessed in patients with GERD depending on the presence of erosive changes in the
esophagus. It is important that in patients with the erosive form of GERD of group I, the activity of nNOS
in blood plasma increased by 2 times ((0.3+£0.14) vs. (0.19£0.01) nmol/min per g of protein; p = 0.01)
compared to a group of practically healthy individuals. At the same time, in patients with the non-erosive
form of GERD in group I, the activity of nNOS in blood plasma did not significantly differ from the norm
(0.2940.14 vs. 0.19+£0.01 nmol/min per g of protein; p = 0.06). It should be noted that nitric oxide, which
is formed under the influence of nNOS, is an inhibitory neurotransmitter responsible for vasodilation due
to nerve stimulation of smooth muscles. The NO released as a result of this process regulates peristalsis
and sphincter tone. Thus, according to the results of our study, it is the erosive form of GERD that is
accompanied by increased activity of nNOS, which can lead to prolonged relaxation of the lower
esophageal sphincter and impaired esophageal motility with deterioration of its clearance. This
pathogenetic mechanism causes prolonged acidification of the esophagus with an increased risk of erosive
lesions.

According to the results of our study, the activity of eNOS in blood plasma decreased by 1.2 times
(0.24+0.09 nmol/min per g protein) in patients of group I with the erosive form of GERD (p = 0.0005) and
(0.2440.1 nmol/min per g protein) in patients of group II with the non-erosive form of GERD (p = 0.0007)
versus (0.28+0.02 nmol/min per g protein) in practically healthy individuals. The results of our study
indicate a significant role of eNOS in the processes of vasodilation.

Considering that we found a decrease in eNOS activity in patients with both erosive and non-
erosive forms of GERD, we can confirm common pathogenetic mechanisms of their development. The
presence of the non-erosive form is also accompanied by endothelial dysfunction, which leads to a violation
of protective and regenerative mechanisms in the mucosa.

In turn, NO, which is endogenously synthesized by constitutive NOS, relaxes smooth muscle cells,
including the lower esophageal sphincter, which leads to a decrease in muscle tone and reflux of acidic
gastric contents into the esophagus. Also, NO, produced by constitutive isoforms of NOS, in the presence
of an ulcer, exerts such protective effects as maintaining an appropriate level of blood flow (reducing
vasoconstriction caused by catecholamines), regulating motility, and activating the synthesis of protective
proteins HSP 70.

According to the results of our study, the

NO2 concentration of nitrites (no,) in the blood plasma of
107 * patients in group I increased by 2.5 times (2.86+1.5 nmol/l
8- vs. 1.1440.3 nmol/I; p < 0.0001) compared to practically
healthy individuals. In the non-erosive form of GERD in
6 patients of group II, the content of nitrites (xo.) in the blood
4 & plasma increased by 1.9 times (2.16+£0.74 nmol/l vs.
1.14+0.3 nmol/I; p<0.0001) compared to the control group.
2- % It is important that the indicator of nitrites (no.) under the
%ﬂ conditions of development of erosive changes of the
0 N ; T esophagus in patients of group I had a tendency to increase
S & Q\@\ by 1.3 times compared to patients of group II (p>0.05)

¢ & & (Fig. 2).

Thus, the development of GERD is accompanied by

Fig. 2. Nitrite concentration in patients with .disorders of t‘he. NO system, wh.ich are character?zed by

erosive and non-erosive GERD compared to practically increased activity of gNOS malnly due to the isoform

healthy individuals. Note: significant differences INOS, which can be explained by the activation of
between indicators: * p<0.05 — patients in groups and . .

inflammatory processes and the production of pro-

practically healthy individuals; & p<0.05 — patients of | . 8
group 1 and practically healthy individuals. inflammatory cytokines. The latter activates macrophages
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with increased activity of iNOS and, accordingly, the synthesis of NO from L-arginine. Excessive
production of NO is accompanied by an increase in the concentration of nitrites (no.), which was recorded
in patients of both study groups. These results are consistent with previous studies [7, 12].

Disturbances in the nitric oxide system play a significant role in the pathogenesis of erosive and
non-erosive forms of GERD. Under normal conditions, NO participates in maintaining the protective and
reparative properties of the gastroduodenal mucosa. However, excessive production of NO, which occurs
under the action of NOS, leads to its oxidation products. NO reacts with superoxide (O2>—), which leads to
the formation of peroxynitrite (ONOO-), which belongs to aggressive free radicals. Our results coincide
with other studies that demonstrated that the activity of iNOS in the serum of patients with GERD increases
in direct proportion to the duration of the disease and the severity of erosive lesions of the esophageal
mucosa [1, 2, 10, 11]. However, according to some scientists, it is non-erosive reflux that is accompanied
by the maximum increase in iNOS activity in esophageal tissues compared to normal and erosive forms of
GERD [9]. This can probably be explained by the fact that in patients with non-erosive GERD, this
pathogenetic mechanism plays a significant role in the relaxation of the lower esophageal sphincter.

An important result of our study was the detection of increased nNOS activity in patients with
erosive GERD. This fact requires further study to confirm the role of this pathogenetic factor in the
formation of erosive lesions of the esophageal mucosa. [5]. Common pathogenetic links in the development
of erosive and non-erosive forms of GERD are confirmed by the decrease in eNOS activity in both
comparison groups. Our findings indicate a significant role of eNOS in the processes of vasodilation, which
is consistent with the data of previous studies [6, 13]. The obtained data also confirm the results of the
study by T. Pochinok [7], which established a significant increase in NO, in blood plasma and esophageal
mucosa in the presence of GERD.

Conclusions

1. In patients with erosive GERD, total NOS activity (gNOS) was almost 2 times higher (p =
0.0005) compared to a group of practically healthy individuals, and in patients with non-erosive GERD, it
was 1.9 times higher (p = 0.003), respectively.

2. In patients with erosive GERD, iNOS activity was 2.5 times higher (p = 0.0002), and in patients
with non-erosive GERD — 2.3 times higher (p = 0.003) compared to practically healthy subjects. At the
same time, in patients with erosive GERD, nNOS activity was almost 2 times higher (p = 0.01) compared
to the group of practically healthy subjects.

3. In both endoscopic variants of GERD, the eNOS activity index was 1.2 times lower than in the
control group (p=0.0005 in the group with erosive form, p=0.0007 in the group with NERD).

4. The concentration of NO, in the erosive form of GERD was 2.5 times higher (p < 0.0001), and
in the non-erosive form, 1.9 times higher (p < 0.0001) compared to the control group.
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STUDY OF THE POSSIBILITY OF USING CATGUT AS A CARRIER SUBSTANCE FOR
ANTISEPTICS TO PREVENT RECOLONIZATION OF PATHOGENIC BACTERIA

e-mail: i.ivanytskyi@pdmu.edu.ua

To achieve high efficiency in the treatment of patients with chronic generalized periodontitis, in recent years, therapeutic
agents immobilized on natural or synthetic polymers, which are placed directly in the periodontal pocket, have been used. In this
regard, the possibility of using catgut as a carrier substance for antiseptics to prevent recolonization of pathogenic bacteria was
assessed. The studies were conducted on standard cultures of Staphylococus aureus, Streptococcus gallolyticus, Streptococcus
agalactiae and Porphyromonas gingivalis. It was found that catgut has the ability to be saturated with antiseptic solutions, as
evidenced by the long-term antibacterial effect of chlorhexidine and decasan on periodontal microorganisms. This allows us to
significantly expand the scope of application of catgut as a stable complex for the transport of antiseptic substances.

Key words: generalized periodontitis, periodontal tabs, catgut, chlorhexidine, decasan.
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BUBYEHHS MOKJIMBOCTI BAKOPUCTAHHSI KETI'YTY
AK CYBCTAHIII-HOCIA JISA AHTUCEIITHUKIB 3 METOIO INIOIIEPEJIKEHHSA
PEKOJIOHI3ALII MATOTEHHUX BAKTEPIA

Jlnst mocATHEHHS BUCOKOI €(peKTHBHOCTI JIIKyBAaHHS MAII€HTIB i3 XpOHIYHUM I'eHepaTi30BaHIM ITapOJOHTHTOM B OCTaHHI
POKH 3aCTOCOBYIOTHCSI JIIKyBaJbHI 3ac00HM, iMMOOLTI30BaHI Ha IPHPOIHHUX UM CHHTCTUYHHX IIOJIMEpax, IO PO3MIIIyIOThCS
Oe3rocepeHbO0 B MAPOJOHTANBHIN KUIIeHI. Y 3B’S3Ky 3 nuM Oyna 3[ifiCHEHa OIiHKa MOXJIMBOCTI BUKOPHCTAHHS KETITYTYy SIK
cyOcTaHIii-HOCis JUIsl aHTUCENITHKIB 13 METOIO IONePeDKEHHS PEKOJIOHI3aLlil aToreHHuX OakTepii. Jlocii ke HHs IPOBOAMIN Ha
CTaHIApPTHUX KyabTypax Staphylococus aureus, Streptococcus gallolyticus, Streptococcus agalactiac Ta Porphyromonas gingivalis.
byno BCTaHOBIEHO, WO KETTyT Ma€ 3[aTHICTh HACHYyBaTHCh PO3YMHAMU AHTHCENTHKIB, MPO 11O CBIJYMTH TpHBaa
aHTuOaKTepiaiipHa [ XJIOPreKCHAMHY Ta JeKacaHy ILIOAO0 MAapOJOHTOTeHHHMX MikpoopraHizmiB. Came Iie J03BOJSIE 3HAYHO
PO3LIMPUTH chepy 3aCTOCYBaHHS KETTYTY K CTa01IbHOTO KOMIUICKCY AJIs IEPEHOCY AaHTHCENITUYHNX PEYOBHH.

KuiouoBi ciioBa: reHepanizoBaHHil TapOJXOHTHT, HAPOJOHTANEHI BKIAKH, KeTTYT, XJIOPTeKCUIUH, IeKacaH.

The study is a fragment of the research project “Development of pathogenetic prevention of pathological changes in the
oral cavity of people with internal diseases”, state registration No. 0121U108263.

Despite the significant successes of modern methods of treating periodontitis, and today the high
frequency of progression of this inflammatory process and its complications remains an unresolved
problem in dentistry [11]. The most important stage of treatment of patients with generalized periodontitis
is professional oral hygiene. However, hardware and instrumental treatment of the pocket and root is not
able to completely eliminate periodontal pathogens. To achieve high efficiency of scaling, general and local
use of agents of different pharmacological groups is necessary, which would have a prolonged antimicrobial
and fungicidal effect, not injure the surrounding tissues and promote their regeneration [2, 3].

To prevent re-infection of the pocket for many years, periodontologists have used the systemic
administration of high doses of antibiotics to achieve the desired concentration of the drug in the gingival
fluid. However, this tactic not only prevented the recolonization of pathogenic bacteria in the pocket, but
also led to pathological changes in the gastrointestinal tract, allergic reactions and the emergence of
resistant strains of bacteria.
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