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Aim: to analyze the works published in the literature on the possible association of symptoms of functional dyspep-
sia (FD) with changes in the microbiota of the stomach and duodenum.

Key points. The data published in the literature indicate that there are significant differences between the compo-
sition of the microbiota of the stomach and duodenum in patients with FD and in healthy individuals. It is believed
that changes in this composition can lead to an impairment of the integrity of the gastroduodenal mucosa with sub-
sequent effects on the main pathogenetic factors of FD. Some studies have shown the effectiveness of probiotics
in the treatment of FD patients. At the same time, the insufficient evidence base of the results does not currently
allow us to give them an unambiguous assessment.

Conclusion. The relationship between changes in the microbiota of the stomach and duodenum requires further
research.
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Mukpo6uoTa xxenyaka v ABeHaguaTUNnepCcTHOM KULLKU U GyHKLUMOHaNbHasA

aucnencusa: ecTb JIN Kakaa-To CBA3b?

A.A. Wentynur*, C.C. Kappawesa, A.A. KypbaTtosa

®rAQY BO «[lepsbiti MockoBCkuii rocyaapCTBEHHbI MeaNLUMHCKUE yHuBepcuTeT um. U.M. CeveHoBa» MuHucTepcTaa
3apaBooxpaHeHns Poccurickoi denepaummn (CevyeHoBCkuii YHnBepcuteT), MockBa, Poccuiickas denepanms

Llenb 0630pa: NpoBecTy aHann3 onybaMKoBaHHbLIX B nUTepatype paboT 0O BO3MOXHOW CBA3U (PYHKLIMOHANIbHOM
oucnerncun (PL1) c UBMEHEHUAMM MUKPOOMOTLI XXenyakKa U ABeHaaLaTUnepCcTHOM KULLIKN.

OcHoBHbIe nonoxeHus. OnyoG/MKOBaHHbIE B IUTEPATYPE OAHHbIE CBUAETENLCTBYIOT O HAMUYUKN CYLLLECTBEHHBIX
pasnuuunii Mexany coCTaBOM MUKPOOMOTHI Xesyaka U ABEeHaALaTUNepPCTHOM KULWKN Y 605bHbIX DL 1 300p0BbIX
nnu. MonarakoT, 4TO M3MEHEHNSA 3TOr0 COcTaBa MOryT NMPUBOAUTbL K HAPYLLIEHWUIO LEe/IOCTHOCTU racTpoayoneHasb-
HOW CNN3NCTON 0O0JIOUKM C MOCNEAYIOLLMM BIINSHUEM HA OCHOBHbIE NaToreHeTnyeckme 3seHbss M/, cnocobcTBys
BUCLLEPA/IbHOW rMNepYyBCTBUTENBHOCTU, HAPYLLEHNIO aKKkOMOJaLmMn Xenyaka nocne eapl, ero samenneHHomMy ono-
POXHEHM0. B HekoTopbIx paboTax nokasaHa aPPeKTUBHOCTb NPUMEHEHUA NPOOBMOTUKOB B JiedeHnn 60nbHbIX D/,
B TO e BpemMsa HegocTaToyHaa nokasaTenbHas 6a3a NoJly4eHHbIX Pe3ybTaTOB HE MO3BOJISET AATbh MX OOHO3HAY-
HYIO OLLEHKY.

3aknioveHue. CBa3b MeXay USMEHEHUSMN MUKPOOMOTHI Xenyaka 1 ABEeHaALATUNEPCTHON KMLLIKWA U MATOreHe30M
®/1, a Takke 3Ha4YeHne NpodbroTMKOB B neveHnn @1 TpebyioT ganbHENLLVX NCCTIeA0BaHNN.

KnioueBsblie cnoBa: MMKpobuoTa xenyaka v ABeHaauaTunepCTHOM KULLIKU, PYHKLIMOHANbHAS ANCNENCUs, NPOOMOTUKN
KoH®NUKT nHTepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOH(PIMKTA UHTEPECOB.

Ansa untnpoeanua: LlentynuH A.A., Kapaawesa C.C., Kypb6aTtoea A.A. MukpoburoTa xenyaka 1 ABeHaauaTMnepcTHON KULLIKA
1 GYHKUMOHaNbHAa Anucnencust: ectb N kakas-To CBA3b? POCCUNCKMIA XXypHaN raCTPO3HTEPOSIOrn, renaTosiornmn, KooNpPoKTOo-
rumn. 2025;35(4):98-103. https://doi.org/10.22416/1382-4376-2025-35-4-98-103
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Functional dyspepsia (FD) is one of the most
common functional disorders associated with im-
paired interaction between the brain and the gas-
trointestinal tract. FD is manifested by pain and
a burning sensation in the epigastric region, as
well as a feeling of fullness in the epigastric
region after eating and early satiety (postpran-
dial distress syndrome). The leading pathogenet-
ic mechanisms of this disease are considered to
be hypersecretion of hydrochloric acid, visceral
hypersensitivity and motility disorders of the
stomach and duodenum [1].

The Rome IV diagnostic criteria for disorders
of gut-brain interaction, published in 2016, do
not consider dysbiosis of the stomach and duode-
num microbiota to be a possible etiological factor
of FD [1]. However, studies published in recent
years indicate that changes in the microbiota of
the upper gastrointestinal tract may play an im-
portant role in the development of FD.

Features of the microbiota of the stomach
and duodenum in functional dyspepsia

The density of bacteria in the intestinal con-
tents is typically 10'2/g, whereas the number of
bacteria in the stomach is very low — at around
10® colony-forming units per 1 mL of gastric flu-
id. This is associated with the inability of many
microorganisms to survive in such a highly acidic
environment [2].

The most common bacteria found in the
stomach are members of the Streptococcus and
Prevotella genera, accounting for around 50 % of
all bacteria detected in gastric fluid [3]. H. Nakae
et al. [4] compared the microbiota composition of
the liquid stomach contents in 44 FD patients and
44 healthy control subjects. The stomach contents
were collected in the morning on an empty stom-
ach. In patients with FD, the bacterial content of
the collected fluid was significantly lower than in
the control group. An inverse correlation was also
found between the content of Prevotella bacte-
ria and the severity of symptoms of postprandial
distress syndrome. M. Igarashi et al. [5] demon-
strated that in patients with FD the gastric fluid
microbiota was dominated by Bacteroidetes bac-
teria rather than Proteobacteria, with no presence
of Acidobacteria. By contrast, the control group
of healthy people showed a quantitative predom-
inance of Proteobacteria over Bacteroidetes and
the presence of Acidobacteria.

L. Zhong et al. [6] conducted a pilot study
assessing the microbiome associated with the du-
odenal mucosa and found that patients with FD
had increased levels of Streptococcus bacteria
and decreased levels of Prevotella, Veillonella
and Actinomyces bacteria compared to healthy

individuals in the control group. The total micro-
bial content on the duodenal mucosa correlated
with the severity of dyspepsia symptoms associat-
ed with food intake and quality of life. According
to the authors, this indicates the potential in-
volvement of changes in the duodenal microbiome
in FD pathogenesis.

E.R. Shanahan et al. [7] used 16S ribosomal
RNA sequencing to study the composition of the
microbiota associated with the duodenal mucosa
in 56 FD patients and 30 healthy control sub-
jects. Gastric emptying time and dietary charac-
teristics were also assessed. The study revealed a
link between FD symptoms and the predominance
of Firmicutes, Bacteroidetes, and Fusobacteria
in the microbiota associated with the duodenal
mucosa. An inverse correlation was also found
between the relative abundance of Streptococcus,
Prevotella and Veillonella spp. and gastric emp-
tying time. However, no association was found
between the duodenal microbiota profile and the
dietary characteristics of patients.

A. Fukui et al. [8] studied microbiota associ-
ated with mucous membranes of various parts of
the upper gastrointestinal tract. During oesoph-
agogastroduodenoscopy, biopsies were taken from
patients with FD and healthy individuals in the
control group from the oral cavity, the middle
third of the oesophagus, the body and antrum of
the stomach, and the descending part of the duo-
denum. The microbiota profile was studied using
16S ribosomal RNA sequencing. FD symptoms
were assessed using a questionnaire. No signifi-
cant differences in the structure of the microbiota
associated with the mucous membrane were found
when assessing a-biodiversity between FD patients
and the control group. However, differences were
found when assessing B-biodiversity. An increase
in the content of Firmicutes microorganisms was
noted in all mucosal samples from FD patients. At
the genus level, FD patients had a higher relative
abundance of Streptococcus bacteria than the con-
trol group, which correlated with the presence of
dyspepsia symptoms in all samples.

The composition of the mucosal microbio-
ta in the proximal part of the duodenum of pa-
tients with dyspeptic symptoms, as determined
by 16S ribosomal RNA sequencing, depended
on the presence or absence of H. pylori infec-
tion. At the species level, the microbiota associ-
ated with the duodenal mucosa was dominated
by Proteobacteria, Bacteroidetes, Firmicutes,
Actinobacteria and Fusobacteria, and at the
genus level — by Ralstonia, Streptococcus,
Pseudomonas, Haemophilus, Herbaspirillum,
Neisseria and Veillonella. In terms of biodiver-
sity, the o-biodiversity of the microbiota was
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more pronounced in H. pylori-infected individu-
als. Significant differences were found in B-biodi-
versity between the groups. The relative content
of Haemophilus, Neisseria, Prevotella pallens,
Prevotella 7 and Streptococcus was higher in in-
dividuals infected with H. pylori [9].

W. Wang et al. showed that the number of
bacteria colonising the gastric mucosa and their
biodiversity are significantly reduced in patients
with FD infected with H. pylori. Eradication
therapy increased the biodiversity of bacteria col-
onising the mucous membrane and promoted the
growth of probiotic strains, such as Leuconostoc
mesenteroides. The authors concluded that eradi-
cating H. pylori contributes to restoring microbial
diversity and promoting favourable shifts in gas-
tric microflora composition [10].

Probiotics in the treatment
of functional dyspepsia

Several studies have evaluated the effective-
ness of probiotics in treating FD. For instance,
H. Nakae et al. [4] administered yogurt contain-
ing the probiotic Lactobacillus gasseri OLL2716
(LG21 strain) to patients with FD for 12 weeks.
During treatment, the severity of dyspeptic
symptoms characteristic of postprandial distress
syndrome decreased and the initial low level of
Prevotella bacteria increased, approaching that of
the control group. The authors proposed consider-
ing this increase as a potential biomarker for the
effectiveness of FD treatment. They also suggest-
ed that one possible mechanism of action of this
probiotic may be an antisecretory effect, given
that intragastric pH levels increased significant-
ly during LG27 treatment. The positive effects
of treating FD patients with the LG27 probiotic
strain were also noted by other authors [5].

T. Ohtsu et al. [11] conducted a double-blind,
randomised, placebo-controlled study evaluating
the results of 12-weeks treatment for FD patients
not infected with H. pylori, using yoghurt con-
taining the LG27 probiotic (main group) and yo-
ghurt without it (control group). The frequency
with which the four main symptoms of FD (full-
ness in the epigastric region after eating, early sa-
tiety, epigastric pain and a burning sensation in
the epigastric region) were eliminated was 35.3 %
in the main group and 17.3 % in the control group
(p = 0.048).

A. Takagi et al. [12] investigated the effica-
cy of a 12-week probiotic LG27 treatment for
131 H. pylori-infected FD patients, compared to
67 patients who received a placebo. After treat-
ment, the severity of the feeling of fullness in the
epigastrium after eating in patients of the main
group was significantly less than before treatment

(p < 0.05). In this group, after a course of pro-
biotics, there were significantly fewer patients
who had maximum assessments of the bloating
symptom according to the visual analogue scale
(p < 0.05). No differences in the frequency of side
effects were found in either group.

The effect of the probiotic strain LG27 on gas-
tric emptying was studied in a double-blind, ran-
domized, placebo-controlled trial in patients with
mild to moderate gastric emptying disorders. At
the screening stage, delayed gastric emptying in
the participants selected for the study was con-
firmed using a special breathing test with octanoic
acid labeled with the 3C isotope — the study in-
cluded patients with a peak gastric emptying rate
(T ) of more than 55 minutes after ingestion of
liquid food. A pronounced delay in gastric empty-
ing (T > 75 minutes) was an exclusion criterion.
Fourteen patients received yogurt containing pro-
biotic LG27, and 14 patients in the control group
received yogurt without probiotic. After 12 weeks
of treatment, gastric emptying improved in 9 of
the 14 patients in the main group and in 4 of
the 14 patients in the control group (odds ratio
(OR): 4.1). However, the authors concluded that
the reliability of this finding must be confirmed
by a study involving a larger number of partici-
pants [13].

Other probiotics were also used in the treatment
of FD. For example, E. Sun et al. [14] conducted
an open study in which they used the probiotic
Lactobacillus paracasei (strain LC37) in 26 pa-
tients with FD to evaluate its ability to influence
the severity of FD symptoms. The composition of
the intestinal microbiota was determined using
16S ribosomal RNA sequencing. Short-chain fatty
acids and metabolites in feces were also evaluated
before and after a four-week course of treatment.
The results showed that the severity of abdominal
pain and belching decreased significantly on day
14 of treatment and had almost completely disap-
peared by day 28. Additionally, the abundance
of beneficial bacteria, including Lactobacillus,
Lactococcus and Weissella, increased, while the
abundance of pathogenic Lachnoclostridium bac-
teria decreased. An increase in short-chain fatty
acids and positive changes in metabolome have
been demonstrated.

L. Wauters et al. [15] conducted a randomised,
double-blind, placebo-controlled pilot study inves-
tigating the efficacy of eight weeks of treatment
with the probiotics Bacillus coagulans MY01 and
Bacillus subtilis MY(02 in 68 FD patients receiv-
ing proton pump inhibitors. 32 patients were as-
signed to receive probiotics, while 36 patients re-
ceived a placebo. A higher proportion of patients
responded to treatment in the probiotic group
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than in the placebo group (48 and 20 %, respec-
tively; p = 0.028). The incidence of side effects
was similar in both groups.

L. Drago et al. [16] used a combination
of probiotics Lacticaseibacillus  rhamnosus,
Lactiplantibacillus pentosus, Lactiplantibacillus
plantarum and Lactobacillus delbrueckii subsp.
in 2676 patients with FD (1357 — with postpran-
dial distress syndrome and 1319 — with epigastric
pain syndrome) for 30 days. The probiotic com-
bination was administered either as monotherapy
or together with other drugs (prokinetics, antac-
ids and proton pump inhibitors). The dynamics of
clinical symptoms were assessed before the start
of treatment and 15 days after its completion. A
decrease in the severity of clinical symptoms was
noted in all patients, both those receiving probi-
otics alone and probiotics along with traditional
medications. At the same time, with postprandial
distress syndrome on the background of probiot-
ic monotherapy, the heaviness in the epigastric
region after eating and early satiety completely
disappeared in more patients than in the groups
with combined therapy. In patients with epigas-
tric pain syndrome, there were no differences be-
tween the groups of probiotic monotherapy and
combined treatment in the frequency of symptoms
of dyspepsia.

Nevertheless, the effectiveness of probiotics in
the treatment of patients with FD requires further
research. J. Zhang et al. [17] have shown in a
systematic review and meta-analysis that probiot-
ics and prebiotics generally have a positive effect
on FD symptoms. However, an analysis of four
randomized controlled trials with probiotics alone
did not demonstrate a significant positive effect
in reducing the severity of dyspepsia symptoms:
relative risk — 1.13; 95 % CI: 0.99—1.28; low
degree of heterogeneity between studies (I? = 0 %;
p = 0.67).

Pathogenesis of functional dyspepsia
and microbiota of the stomach and duodenum

However, the role of disturbances in the micro-
biota of the stomach and duodenum in the devel-
opment of FD remains insufficiently studied. It
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JAKTHPOBAHUE TEKCTA ¥ IIPOBEPKY BEPCTKU.
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