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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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FEATURES OF GUT MICROBIOTA IN PATIENTS WITH MIGRAINE AND HEALTHY
INDIVIDUALS

Kopchak O., Hrytsenko O.

Department of Neurology, Psychiatry and Physical Rehabilitation, Private Higher Education Institution “Kyiv Medical
University”, Kyiv, Ukraine

Migraine is the second leading cause of headaches and illness in
young people, have a significant negative impact on the daily life
of patients and interfere with their work and social activities [1].
The gut-brain axis, which refers to the bidirectional biochemical
signaling pathways that connect the gastrointestinal tract with
the central nervous system, and vice versa, plays a significant
role in the pathophysiology of migraine [2]. There’s data on
the significant prevalence of migraine in patients with certain
gastrointestinal diseases, such as Helicobacter pylori infection,
irritable bowel syndrome, and celiac disease [3,4], as well as the
coexistence of migraines with conditions such as constipation
and dyspepsia [4].

It’s believed that the effects on the gut microbiome can
be used to treat a number of diseases of the nervous system
[5]. However, the question of the role of microbiota in the
pathogenesis of migraine and the effectiveness and safety of
probiotics in the treatment of migraine patients requires further
investigation [6]. At the same time, chronic stress and mental
disorders, including depression and anxiety, contribute to
the release of proinflammatory neurotransmitters, which is a
prerequisite for the formation of chronic inflammation of the
intestinal wall, which, in turn, has a potential negative impact
on the gut microbiota [7]. Recent studies have shown significant
progress in understanding the possible role of microbiota and
their interaction with diet and lifestyle in patients with migraine
[7]. It is known that changes in the microbiota can affect the
normal absorption of nutrients, permeability of the intestinal
wall, and immune function, disrupting the functioning of the
gut-brain axis. This can affect the production of some important
substances by gut microbiotas such as calcitonin gene-related
peptide (CGRP, an important mediator of migraines), cytokine
(IL-10), and serotonin [4].

The aim of the study was to analyze the gut microbiome state
in patients with migraine and healthy individuals, to assess
possible correlations between the detected changes in patients
with migraine and the frequency, intensity of headaches, their
psycho-emotional state, and quality of life.

Materials and methods. In total, 112 people aged from 18
to 50 years old (mean age 38.6 = 5), among them 16.3 % men,
and 83.7% women were enrolled. Subjects were divided into
2 groups depending on the presence of migraine: the main -
patients with chronic and episodic forms of migraine, the control
- healthy individuals. Qualitative and quantitative assessment of
pain severity was performed using a visual-analog scale/VAS,
psycho-emotional status was assessed using Hamilton's anxiety/
HARS and Beck's Depression Inventory/ BDI. To establish
the degree of social maladaptation, the Migraine Disability
Assessment SCALE/MIDAS was used. The investigation of
gut microbiota was performed by chromato-mass spectrometry,
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which determined not only the qualitative, quantitative
composition of resident and transient microorganisms, but also
microscopic fungi, marker (chemical) load of viruses.Statistical
analysis of data obtained was performed using GraphPad Prism
version 9.3.0. Student’s t-test (t) was applied for evaluating
credibility between mean quantitative positions of two samples.
Proportions were compared using 2. Relationships between
different indicators were assessed using the Pearson’s correlation
coefficient (r) according to statistical distribution.

Results and discussions. According to the obtained results
there was no significant difference in content of Actinomycetes
(Actinomyces spp, Actinomyces viscosus) in the main and
control groups (p=0.56; p = 0.65). For Alcaligenes spp, which
belong to resident microorganisms, significant changes in their
quantitative composition (p=0.0061) in patients with migraine
were found. Also, in the main group a significant increase
in the quantitative composition of Clostridium coccoides
(p=0.0021) and Clostridium propionicum (p=0.0287) was
detected. While no significant differences between groups
were found in the content of Clostridium perfringens (p=0.76),
Clostridium ramosum (p=0.12), and Clostridium tetani
(p=0.46). A significant increase in the level of Eggerthella
lenta (p=0.0138) was revealed in the main group. Among
resident microorganisms, the level of Pseudonocardia spp
(p=0.0210) and Rhodococcus spp (p=0.0164) was increased
in patients with migraine, compared to the control group.
Regarding other microorganisms, no significant changes in
their quantitative composition in the main group in comparison
with the control were found. For the transient group including
Bacillus cereus, Bacteroides fragilis, Bacteroides hypermegas,
Campylobacter mucosalis, Clostridium difficile, Enterococcus
spp, Flavobacterium spp, Helicobacter pylori, Kingella spp,
Acinetobacter spp, and Peptostreobipostecoccinus E coli, no
qualitative changes were found in either the main or control
groups. The number of microscopic fungi such as Candida spp
(p=0.0079), Micromycetes spp (campesterol) (p=0.0011), and
Micromycetes spp (sitosterol) (p=0,0010) were increased in
patients with migraine compared to the control group. The study
of the chemical load of viruses in a comparative aspect showed a
significant increase in the number of Herpes simplex in patients
with migraine (Herpes simplex) (p=0.0305). Changes in other
viruses were not significant. In the main group, a significant
increase in the amount of endotoxin (p=0.0459) was found.

Patients with migraine had a significantly higher frequency
of elevated Alcaligenes spp (x>=9.663, p=0.001), Clostridium
coccoides (y*=11.81, p=0.006), Clostridium propionicum
(x2=6.103, p=0.0135), Eggerthella lenta (32=4.63, p=0.03),
Pseudonocardia spp (¥2=8.242, p=0.004), Rhodococcus
spp (x2=14.44, p=0.0001), Micromycetes spp (campesterol)
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Fig.1. Gut microbiota composition in both clinical groups

x2=8.24, p=0.004) and Micromycetes spp (sitosterol) (x2=15.7,
p=0.0001), and Herpes simplex (¥2=6.58, p=0.010) compared
to the control group (Fig.1).

In the main group, a negative correlation was found between
the level of Alcaligenes spp and the score on the BDI score,
HARS score (respectively: r=-0.6226, p = 0.007; r = -0.509,
p=0.03),the frequency of attacks (r =-0.4879, p=0.046) and the
VAS score (1=-0.487, p=0.046). Significant negative correlation
was found between elevated level of Clostridium coccoides
and MIDAS score (r= -0.5123, p=0.03), BDI score (r= -0.54,
p=0.025) in the patients with migraine. At the same time, in
the main group a positive correlation was detected between
Eggerthella lenta level of and VAS score (r=0.4830, p=0.049).
In the main group negative correlations were found between
slightly increased content of endotoxin in the main group, the
BDI score, HARS score (respectively: = -0.697, p=0.001; r =
-0.557, p=0.02) the frequency of attacks (r= -0.547, p=0.023),
on the VAS score (r=-0.531, p=0.028), as well as MIDAS score
(r=-0.556, p=0.02).

Among actinomycetes (Actinomyces spp, Actinomyces
viscosus), which are common inhabitants of the gastrointestinal
tract and oral cavity, no reliable changes were found in the main
and control groups. For Alcaligenes spp, which belong to resident
microorganisms (normally inhabit gastrointestinal tract),
significant changes were found in the quantitative composition
in the main group compared to the control one. Alcaligenes
produce antibiotics and original antibacterial components that
disrupt the growth of a wide range of bacteria, as well as initiate
growth of B-lymphocytes and Alcaligenes-specific antibodies,
to create their own "cloak" coating [8]. We found an elevated
incidence of the increased number of these microorganisms in
the main group and their negative relationship with the BDI
and HARS score, the frequency of migraine headaches, and
the VAS score. So the higher amount of these microorganisms
correspond to the lower level of depression and anxiety, and
the less severity and frequency of headache in the patients of
the main group. Clostridia are normally present in the human
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intestine, on the skin, mucous membranes of the oral cavity,
in the genital system, and in the respiratory tract [9]. Many
clostridia are pathogens of dangerous diseases (C. botulinum,
C. tetani, C. perfringens), but it should be noted that due to the
regulatory effects of microbial biofilms and the immune system,
these diseases are not caused. The peculiarity of the negative
impact of clostridia in the case of their excessive growth is the
production of powerful bacterial exotoxins, as well as a number
of proteolytic enzymes, which lead to local tissue damage
[9]. The microbiome study showed a significant increase in
the quantitative composition of Clostridium coccoides and
Clostridium propionicum in migraine patients, along with a rise
in their frequency in migraine patients comparing to those from
the control group. Clostridium propionicum produces propionic
acid as the main product of fermentation. Propiobacteria are
gram-positive, non-spore-forming, anaerobic and rod bacteria.
Propiobacteria are involved in the synthesis of vitamin B12,
probiotics and propionic acid [10]. Regarding the increased
level of Clostridium coccoides, they have an important prebiotic
effect. Their level is directly related to the improvement
of intestinal function, and they can enhance the growth of
lactobacilli and have an inhibitory effect on a number of harmful
microorganisms [11]. We found a negative correlation between
elevated Clostridium coccoides, MIDAS, and BDI scores in
migraine patients, indicating their potential positive impact on
depression severity and quality of life in migraine patients. A
significant increase in Eggerthella lenta in the main group may
indicate inflammatory changes in the gastrointestinal tract in
patients with migraine [12]. At the same time, the elevated level
of these microorganisms was associated with increased pain
severity according to VAS score.

In patients with migraine, compared to the control group,
the number of microscopic fungi such as Candida spp,
Micromycetes spp (campasterol, sitosterol) was increased.
Candida is a conditional pathogen that lives on mucous
membranes. There are about 140 species of Candida (most of
which are pathogenic), which under certain conditions lead to
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candidiasis and weaken the immune system. It is established
that colonization of the gastrointestinal tract by Candida fungi
is asymptomatic. Assessing the chemical load of viruses
(Herpes simplex, Epstein-Barr virus and cytomegalovirus) in a
comparative aspect, we found a potential increase in the number
of Herpes simplex in patients with migraine. In the main group,
a significant increase in the amount of endotoxin was found.
Endotoxin, or bacterial lipopolysaccharide (LPS), is considered
to be the most potent mediator of microbial origin involved
in the pathogenesis of sepsis and septic shock. Small doses of
LPS in a limited tissue space help the host to organize effective
antimicrobial protection and facilitate the removal of pathogens
to the environment. At the same time, the sudden release of
large amounts of LPS, on the contrary, has a negative impact
on the human body as far as it triggers uncontrolled and the life-
threatening release of numerous inflammatory mediators and
procoagulants into the systemic circulation [13]. The negative
correlations between slightly elevated total endotoxin level
and VAS, MIDAS, BDI, HARS score, frequency of migraine
attacks, indicate its possible positive effects on the intensity,
frequency of pain, quality of life of migraine patients, and their
psycho-emotional state.

Conclusion.

1.The significant difference in the composition of the gut
microbiota in patients with migraine comparing to healthy
individuals was found.

2. In patients with migraine a remarkable influence of gut
microbiome changes on the characteristics of headache and
indicators of psycho-emotional status was established.

3. The revealed peculiarities of gut microbiome changes in
patients with migraines need further clarification in order
to identify the possible role of the gut microbiome in the
pathogenesis, clinical picture, and therapy of migraine, and is a
promising area of further scientific research.
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SUMMARY

FEATURE OF GUT MICROBIOTA IN PATIENTS WITH
MIGRAINE AND HEALTHY INDIVIDUALS

Kopchak O., Hrytsenko O.

Department of Neurology, Psychiatry and Physical
Rehabilitation, Private Higher Education Institution “Kyiv
Medical University”, Kyiv, Ukraine

Abstract. The gut — brain axis plays a significant role in the
pathophysiology of migraine. This interaction can be influenced
by multiple factors, such as gut microbiota profiles.

Background/Objectives: The aim of the study was to analyze
the gut microbiome state in patients with migraine and healthy
individuals, to assess possible correlations between the detected
changes in patients with migraine and the frequency, intensity
of headaches, their psycho-emotional state, and quality of life.

Subjects/Methods: In total, 112 patients-16.3% of men and
83.7% of women. Subjects were divided into 2 groups depending
on the presence of migraine: the main - patients with chronic and
episodic forms of migraine, the control - healthy individuals.
The study of the intestinal microbiome was performed by
chromato-mass spectrometry. The following scales were used:
Visual Analogue Scale/VAS, Migraine Disability Assessment/
MIDAS, Back Depression Inventory/BDI.

Results: In patients with migraine compared with healthy
individuals, significant changes were noted in the quantitative
composition of certain resident microorganisms including
Alcaligenes spp (p=0.0061), Clostridium coccoides (p=0.0021),
Clostridium propionicum (p=0.0287), Eggerthella lenta
(p=0.0138), Pseudonocardia spp (p=0.0210), and Rhodococcus
spp (p=0.0164). The number of microscopic fungi such as
Candida spp (p=0.0079), Micromycetes spp (p=0.0011) and
Micromycetes spp (p=0.0010) were increased in patients
with migraine compared to the control group. In the main
group, a negative correlation was found between the level of
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Alcaligenes spp and the score on the BDI score, HARS score
(respectively: r= -0.6226, p= 0.007; r= -0.509, p=0.03), the
frequency of attacks (r=-0.4879, p=0.046) and the VAS score
(r=-0.487, p=0.046). Significant negative correlation was found
between elevated level of Clostridium coccoides and MIDAS
score (r=-0.5123, p=0.03), BDI score (r=-0.54, p=0.025) in the
patients with migraine. At the same time, in the main group
a positive correlation was detected between Eggerthella lenta
level of and VAS score (r=0.4830, p=0.049). In the main group
negative correlations were found between slightly increased
content of endotoxin in the main group, the BDI score, HARS
score (respectively: r=-0.697, p=0.001; r=-0.557, p=0.02) the
frequency of attacks (r=-0.547, p=0.023), on the VAS score (r=
-0.531, p=0.028), as well as MIDAS score (r =-0.556, p=0.02).

Conclusion: The revealed peculiarities of gut microbiome
changes in patients with migraines need further clarification in
order to identify the possible role of the gut microbiome in the
pathogenesis, clinical picture, and therapy of migraine, and is a
promising area of further scientific research.

Keywords. Migraine, gut microbiota, depression, influence.

PE3IOME

XAPAKTEPUCTUKH COCTABA MHUKPOBUOTBI
KHUIIEYHUKA Y NAOUEHTOB C MUI'PEHBIO U
3/I0POBBIX JIIOJIEM

Konuak O.0., I'punenxo E.E.

Kageopa  neeponocuu, ncuxuampuu u  Qusuyeckou
peadburumayuu Yacmuoeo Bvicwieeo Yuebnoeo 3asedenus
«Kuescruit meouyunckuil ynusepcumemy, Kues, Ykpauna

Ocb KHIIEYHUK-MO3T UTPAET BXKHYIO POJIb B TATO(MH3HOIOTHI
murpeH. Ha 310 B3anmMojielicTBHE MOTYT BIMSATH MHOXECTBO
(daxkTopoB, cpeaM HUX NPOQWUIb KHIIEYHOH MHUKPOOHOTHI
UTpaeT BaXXHYIO POJIb.

Heab: mpoaHaau3upoBaTh COCTaB MHUKPOOMOMA KHUIIEYHHKA
y OONBHBIX C MHIPEHBI0O M 3[0POBBIX HHIMBUAYYMOB;
OLICHUTh BO3MOXXKHBIE B3aUMOJICHCTBUI MEXIY BBISIBICHHBIMU
N3MEHEHUSMH MUKpOOHOMa y OOJIbHBIX MUTPEHBIO C YaCTOTOM,
WHTEHCHBHOCTBIO TOJIOBHBIX O0JeH, ICHX03MOIMOHAIBHBIM
COCTOSIHHEM M KayeCTBOM JKH3HH.

Marepuaas/MeToasl. Beero oocnenosano 112 nanueHTos -
16,3% myxuuH u 83,7% sxeHIUH. bobHBIC OBLTIH pa3/eIICHBI
Ha 2 TpyNIBl: OCHOBHYIO — IAlMEHTHl C XPOHUYECKOH W
SMHU30/IM9ECKO (POPMOI MUTPEHBIO K KOHTPOJILHYIO —3/10pOBBIE
muna. VccnenoBaHue KHIIEYHOTO MHKPOOHMOMA IIPOBOJIVIIH
METOJIOM  XPOMAaTO-Macc-CIieKTpoMeTpun. Vcnonb3oBanich
cliefylolliie  IIKajbl: BU3yalbHas aHaJoroBas  Imkana/
BAIIIl, mikanma OIEHKW BIMSHHS MUTPEHH Ha TOBCEJHEBHYIO
aKTHBHOCTH M TpynocnocodHocts/MIDAS, mikana aenpeccuu
Beka /BDI.

Pesyabrarbl. Y OONBHBIX MHIPEHBIO IO CPAaBHEHHIO CO
3JIOPOBBIMH  JIIOJIbMH BBISIBUJIM  JJOCTOBEPHBIE H3MEHEHHMS
B KOJMYECTBEHHOM COCTaB€ HEKOTOPBIX PE3UJICHTHBIX
MHKpPOOpPraHu3MoB, B ToM uncie Alcaligenes spp (p = 0,0061),
Clostridium coccoides (p = 0,0021), Clostridium propionicum
(p = 0,0287), Eggerthella lenta. (p = 0,0138), Pseudonocardia
spp (p = 0,0210) u Rhodococcus spp (p = 0,0164). KonuuectBo
MHUKpPOCKOTIMYeCKUX rpuboB, Takux kak Candida spp (p =
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0,0079), Micromycetes spp (p = 0,0011) u Micromycetes spp (p
=(0,0010) yBenmu4eHO y MAI[IEHTOB ¢ MUTPEHBIO 110 CPABHEHUIO
C KOHTPOJBHOW Tpynmod. B OCHOBHOHN rpymnme BbIsBIEHA
OTpUIaTeNIbHAas KOPPEISILIMOHHAST CBSI3b  MEXIY YPOBHEM
Alcaligenes spp u Oamutom mo mkane BDI, mxane HARS
(cootBercTBeHHO: 1=-0,6226, p=0,007; r=-0,509, p=0,03),
yactoToi npuctynos (r= -0,4879, p=0,046) u 6annom no BAIII
(r=-0,487, p=0,046). BrisiBIieHa MOCTOBEpPHAS OTPHIIATEILHASL
KOppEeJALMOHHAs CBSI3b MEXIy IIOBBIIICHHBIM YPOBHEM
Clostridium coccoides u 6amtom o mkaine MIDAS (r=-0,5123,
p=0,03), 6ammom no mkane BDI (1= -0,54, p=0,025) y 601bHBIX
MHUrpeHbl0. B TO ke BpeMs, B OCHOBHOW TpyIIE BBHISBIICHA
MIOJIOKUTETbHAS Koppesiius Mexay ypoBHeM Eggerthella lenta
n 6amutom o BAIII (r=0,4830, p=0,049). B ocHoBHOI1 Tpymie
BBISBJICHA OTPHIATENbHAs B3aMMOCBS3b MEX/y HE3HAUYNTEIEHO
TIOBBIIIEHHBIM YPOBHEM JHJIOTOKCHHA M OalaMH 1O IIKaie
BDI, HARS (cootBerctBenno: r=-0,697, p=0,001; r=-0,557,
p=0,02), wacroroii npucrymnos (r=-0,547, p=0,023), 6ayiom o
mkaire BAII (r=-0,531, p=0,028), a Takke 6aJuIoM MO IIKaJe
MIDAS (r=-0,556, p=0,02).

BruIBoa: BEHISBICHHBIE W3MEHEHHS MHKPOOMOMAa KHUIIEYHHKA
y OONBHBIX MHUIPEHBbIO HYXJAIOTCA B  JAJIBHEHIINX
UCCIIEIOBAaHMSX, C IENbI0 ONpENeNICHUsT BO3MOXKHOW poin
MHUKpOOHOMa KHIIIEYHNKA B [TATOTeHEe3e, KIIMHIYECKOM TeUEHHN
W Tepaluyl MUTPEHH, a TaKKe SBISIOTCS MNEPCIEKTHBHBIM
HalpaBJieHNEeM JalbHEHITNX HAyYHBIX UCCIIEJOBAHNH.
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9bg9bgl  86003bgarmgsbo (330 gdgdo  Bmaogdomo
MH9b03bGHo  F03MMmMMHAB0BIGBoL  MomgbmdMog
0990500296cmds580, doo JmGolb Alcaligenes spp (p=0.0061),
Clostridium coccoides (p=0.0021), Clostridium propionicum
(p=0.0287), Eggerthella. (p=0,0138), gLg3zmbm3s®©os spp
(p=0,0210) oo Rhodococcus spp (p=0,0164). 3036HML3M3we00
bm3mgdol  GomEabmds,  Gmam®ogss Candida  spp
(p=0.0079), Micromycetes spp (p=0.0011) s> Micromycetes
spp (p=0.0010) a50%Bs0s 8530308 0Jmbg 35309539080
153MBEHOMM X YMBMNID F9EIMIO0M. JOMHOMI® X3RO
MOOYMBOMO  JMOJEo30d  ©sxgodboMs  Alcaligenes
spp-ob mbals s BDI L3serol Juargdl dmeol, HARS
L3os (GgLodsdobsqo: r=-0.6226, p=0.007; r=-0.509, p=0.03),
36mbRbggdol Lobdomy (r = -0,4879, p=0,046) s VAS
Jms (r=-0,487, p=0,046). 36093b9gemg560 msdymaomo
30Ms30s  oxodbots  Clostridium  coccoides-ob

© GMN

9050 gdM ©Mbgdls s MIDAS Joyeosl (r= -0.5123,
p=0.03), BDI sl (r = -0.54, p= 0.025) dméol ds3030L
09Jmbg 3530953 9080. 535300MHMMEs®, JOMOMIE X yMRT0
©580JLOMPS ESJO0MO JMOgsi30s Eggerthella lenta-U
©mbgls ©@s VAS Jomeosl dméolb (r= 0,4830, p=0,049).
doMomMs© XAMBdo bgaoGH0cmo 3530600 ©IROJLOMOS
JoMHoMO© X3MB0 9bmBHMJLobol mbsg 49BOEO
03993390005 dm®ob, BDI, HARS Jwengdl (9gLodsdolso:
r=-0.697, p=0.001; r=-0.557, p=0.02), Lobdocyg 36mbRb3gd0
(r=-0,547, p=0,023), VAS (r=-0,531, p=0,028) o> MIDAS (r=
-0,556, p=0,02).

©ob33bs:  Tozozol  dJmbg 3530963 gdd0  Bofiemagol
0036M™d0Mmdol (330 90900L 2459mggboero
05bsLl0smGdEdO LsFOMMIOL T5BHJO0m 456G FHJISL
Bofersgol 3030MmdoMmdol dglsderm MmMmErol sbayqbs
353030L  3500MYgbgbTo, 300bozsls s 39OBseMdsTo
@5 9Mm0L  3gML3gdGomwo  FodsOmvrgds  9gdymdo
L599300gM™ 33eg30LmM30L.
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