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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
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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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, 

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 χ2. 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 (χ2=9.663, p=0.001), Clostridium 
coccoides (χ2=11.81, p=0.006), Clostridium propionicum 
(χ2=6.103, p=0.0135), Eggerthella lenta (χ2=4.63, p=0.03), 
Pseudonocardia spp (χ2=8.242, p=0.004), Rhodococcus 
spp (χ2=14.44, p=0.0001), Micromycetes spp (campesterol) 
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Fig.1. Gut microbiota composition in both clinical groups

χ2=8.24, p=0.004) and Micromycetes spp (sitosterol) (χ2=15.7, 
p=0.0001), and Herpes simplex (χ2=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 (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).

 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 

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.
РЕЗЮМЕ 

ХАРАКТЕРИСТИКИ СОСТАВА МИКРОБИОТЫ 
КИШЕЧНИКА У ПАЦИЕНТОВ С МИГРЕНЬЮ И 
ЗДОРОВЫХ ЛЮДЕЙ

Копчак О.О., Гриценко Е.Е.
Кафедра неврологии, психиатрии и физической 

реабилитации Частного Высшего Учебного Заведения 
«Киевский медицинский университет», Киев, Украина

Ось кишечник-мозг играет важную роль в патофизиологии 
мигрени. На это взаимодействие могут влиять множество 
факторов, среди них профиль кишечной микробиоты 
играет важную роль.

Цель: проанализировать состав микробиома кишечника 
у больных с мигренью и здоровых индивидуумов; 
оценить возможные взаимодействий между выявленными 
изменениями микробиома у больных мигренью с частотой, 
интенсивностью головных болей, психоэмоциональным 
состоянием и качеством жизни. 	

Материалы/Методы. Всего обследовано 112 пациентов - 
16,3% мужчин и 83,7% женщин. Больные были разделены 
на 2 группы: основную – пациенты с хронической и 
эпизодической формой мигренью и контрольную – здоровые 
лица. Исследование кишечного микробиома проводили 
методом хромато-масс-спектрометрии. Использовались 
следующие шкалы: визуальная аналоговая шкала/
ВАШ, шкала оценки влияния  мигрени  на повседневную 
активность и трудоспособность/MIDAS, шкала депрессии 
Бека /BDI.

Результаты. У больных мигренью по сравнению со 
здоровыми людьми выявили достоверные изменения 
в количественном составе некоторых резидентных 
микроорганизмов, в том числе Alcaligenes spp (р = 0,0061), 
Clostridium coccoides (р = 0,0021), Clostridium propionicum 
(р = 0,0287), Eggerthella lenta. (p = 0,0138), Pseudonocardia 
spp (p = 0,0210) и Rhodococcus spp (p = 0,0164). Количество 
микроскопических грибов, таких как Candida spp (p = 

0,0079), Micromycetes spp (p = 0,0011) и Micromycetes spp (p 
= 0,0010) увеличено у пациентов с мигренью по сравнению 
с контрольной группой. В основной группе выявлена 
отрицательная корреляционная связь между уровнем 
Alcaligenes spp и баллом по шкале BDI, шкале HARS 
(соответственно: r=-0,6226, p=0,007; r=-0,509, p=0,03), 
частотой приступов (r= -0,4879, p=0,046) и баллом по ВАШ 
(r=-0,487, p=0,046). Выявлена достоверная отрицательная 
корреляционная связь между повышенным уровнем 
Clostridium coccoides и баллом по шкале MIDAS (r=-0,5123, 
p=0,03), баллом по шкале BDI (r= -0,54, p=0,025) у больных 
мигренью. В то же время, в основной группе выявлена 
положительная корреляция между уровнем Eggerthella lenta 
и баллом по ВАШ (r=0,4830, p=0,049). В основной группе 
выявлена отрицательная взаимосвязь между незначительно 
повышенным уровнем эндотоксина и баллами по шкале 
BDI, HARS (соответственно: r=-0,697, p=0,001; r=-0,557, 
p=0,02), частотой приступов (r=-0,547, p=0,023), баллом по 
шкале ВАШ (r=-0,531, p=0,028), а также баллом по шкале 
MIDAS (r=-0,556, p=0,02).

Вывод: выявленные изменения микробиома кишечника 
у больных мигренью нуждаются в дальнейших 
исследованиях, с целью определения возможной роли 
микробиома кишечника в патогенезе, клиническом течении 
и терапии мигрени, а также являются перспективным 
направлением дальнейших научных исследований.

ნაწლავის მიკრობიოტას შემადგენლობის 
მახასიათებლები შაკიკით დაავადებულებსა და 
ჯანმრთელ ადამიანებში

Kopchak O.O., Hrytsenko O.Ye.

კერძო უმაღლესი საგანმანათლებლო დაწესებულების 
„კიევის სამედიცინო უნივერსიტეტის“ ნევროლოგიის, 
ფსიქიატრიისა და ფიზიკური რეაბილიტაციის 
დეპარტამენტი, კიევი, უკრაინა

ნაწლავ-ტვინის ღერძი მნიშვნელოვან როლს 
ასრულებს შაკიკის პათოფიზიოლოგიაში. ამ 
ურთიერთქმედებაზე შეიძლება გავლენა იქონიოს 
რამდენიმე ფაქტორმა, რომელთა შორის მნიშვნელოვან 
როლს თამაშობს ნაწლავის მიკრობიოტის პროფილები. 
მიზნები: მიკრობიომის ანალიზი შაკიკით და მის 
გარეშე პაციენტებში, რათა შეფასდეს შესაძლო 
ურთიერთქმედება შაკიკის მქონე პაციენტებში 
გამოვლენილ ცვლილებებსა და მათ სიხშირეს, 
თავის ტკივილის ინტენსივობას, ფსიქო-ემოციურ 
მდგომარეობას და ცხოვრების ხარისხს შორის.

მასალები/მეთოდები. სულ გამოიკვლია 112 
პაციენტი - მამაკაცების 16,3% და ქალების 83,7%. 
პაციენტები დაიყვნენ 2 ჯგუფად: ძირითადი - შაკიკის 
ქრონიკული და ეპიზოდური ფორმების მქონე 
პაციენტები და კონტროლი - ჯანმრთელი პირები. 
ნაწლავის მიკრობიომის შესწავლა ჩატარდა ქრომატო-
მასპექტრომეტრიით. გამოყენებული იყო შემდეგი 
სკალები: ვიზუალური ანალოგური სასწორი/VAS, 
შაკიკის ზემოქმედება ყოველდღიურ აქტივობაზე 
და სამუშაო შესაძლებლობების სკალა/MIDAS, ბეკის 
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დეპრესიის ინვენტარი/BDI. შედეგები. ჯანმრთელ 
ადამიანებთან შედარებით, შაკიკის მქონე პაციენტებმა 
აჩვენეს მნიშვნელოვანი ცვლილებები ზოგიერთი 
რეზიდენტი მიკროორგანიზმების რაოდენობრივ 
შემადგენლობაში, მათ შორის Alcaligenes spp (p=0.0061), 
Clostridium coccoides (p=0.0021), Clostridium propionicum 
(p=0.0287), Eggerthella. (p=0,0138), ფსევდონოკარდია spp 
(p=0,0210) და Rhodococcus spp (p=0,0164). მიკროსკოპული 
სოკოების რაოდენობა, როგორიცაა Candida spp 
(p=0.0079), Micromycetes spp (p=0.0011) და Micromycetes 
spp (p=0.0010) გაიზარდა შაკიკის მქონე პაციენტებში 
საკონტროლო ჯგუფთან შედარებით. ძირითად ჯგუფში 
უარყოფითი კორელაცია დაფიქსირდა Alcaligenes 
spp-ის დონესა და BDI სკალის ქულებს შორის, HARS 
სკალა (შესაბამისად: r=-0.6226, p=0.007; r=-0.509, p=0.03), 
კრუნჩხვების სიხშირე (r = -0,4879, p=0,046) და VAS 
ქულა (r=-0,487, p=0,046). მნიშვნელოვანი უარყოფითი 
კორელაცია დაფიქსირდა Clostridium coccoides-ის 

ამაღლებულ დონეებსა და MIDAS ქულას (r= -0.5123, 
p=0.03), BDI ქულას (r = -0.54, p= 0.025) შორის შაკიკის 
მქონე პაციენტებში. ამავდროულად, ძირითად ჯგუფში 
დაფიქსირდა დადებითი კორელაცია Eggerthella lenta-ს 
დონესა და VAS ქულას შორის (r= 0,4830, p=0,049). 
ძირითად ჯგუფში ნეგატიური კავშირი დაფიქსირდა 
ძირითად ჯგუფში ენდოტოქსინის ოდნავ გაზრდილ 
შემცველობას შორის, BDI, HARS ქულებს (შესაბამისად: 
r=-0.697, p=0.001; r=-0.557, p=0.02), სიხშირე კრუნჩხვები 
(r= -0,547, p=0,023), VAS (r=-0,531, p=0,028) და MIDAS (r= 
-0,556, p=0,02).

დასკვნა: შაკიკის მქონე პაციენტებში ნაწლავის 
მიკრობიომის ცვლილებების გამოვლენილი 
მახასიათებლები საჭიროებს დამატებით განმარტებას 
ნაწლავის მიკრობიომის შესაძლო როლის დასადგენად 
შაკიკის პათოგენეზში, კლინიკასა და მკურნალობაში 
და არის პერსპექტიული მიმართულება შემდგომი 
სამეცნიერო კვლევისთვის.
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