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Summary

Research on the problem of colic in infants shows inconsistencies in conclusions regarding its etiology, pathogenesis,
diagnosis, and management. They suggest that colic remains a hot topic for further research. Experimental evidence does not
support the claim that colic is a self-limiting and safe process. On the contrary, the described possible consequences of the effects
of colic on the behavior and quality of the disturbed digestion indicate that this is an understudied phenomenon.

The aim of the study: to evaluate the comparative relationship between qualitative microbial colonization and the state
of digestive processes in the intestine and the development of colic in infants aged 2 weeks to 6 months who were treated with
antibiotics from birth to 5 months of age, taking into account the clinical severity of colic manifestations, by studying the
comparative characteristics of clinical and demographic indicators and qualitative results of bacteriological examination of feces.

Research materials and methods. The study included 103 infants with colic diagnosed according to Rome IV criteria, aged
2 weeks to 6 months, mean age 2 months, with a history of antibiotic treatment. The main group consisted of infants with severe
colic (n=43), and the comparison group consisted of infants with mild clinical manifestations of colic (n=34). The peculiarities of
the microbial colonization of the intestine and the functional state of digestion were determined on the basis of the results of the
study of the colic coprogram. To achieve this goal, we performed macroscopic and microscopic examination of feces, assessment
of clinical and anamnestic indicators: obstetric history, gestational age, sex, anthropometric data, history of diseases, nosologic
characteristics of diseases and treatment received by infants.

The materials of the publication concerning examination, laboratory and scientific research and treatment of patients
comply with the norms of bioethics, as confirmed by the conclusion of the Bioethics Commission of the Lviv National Medical
University named after Danylo Halytskyi (Protocol No. 1 dated January 25, 2021). The materials of the publication regarding the
observance of ethical, moral and legal principles while performing the work correspond to the norms of bioethics, as evidenced
by the conclusion of the Bioethics Commission of the Lviv National Medical University named after Danylo Halytskyi (Protocol
No. 3 dated 18.03.2024).

Informed written consent was obtained from the parents of the patients before the start of the study, explaining the purpose,
tasks, and methods of the laboratory research. Statistical analysis was performed using descriptive and analytical statistics. In
connection with the non-Gaussian distribution of the obtained data (testing with the Shapiro-Wilks test), the mean values were
presented as median with 1 and 3 quartiles (Me [25 %; 75 %]). Their comparison between the studied groups was performed
using the Mann-Whitney (U) test. Percentages are presented as fractions with the mean arithmetic error (P+mp, %). To compare
frequencies in groups, Fisher’s exact test (F) was used for small samples and Pearson’s test (X 2) for larger samples. The Tau-
Kendall test was used to evaluate the correlation of non-parametric and rank characteristics. p<0.05 was considered as the
minimum value of reliability of all obtained data.

The complex of researches was carried out within the framework of the planned topics of research work of the Department of
Pediatrics and Neonatology of the FPDO of Lviv National Medical University (LNMU) named after Danyla Halytskoho: «Study
of the influence of ecological-social and micro-ecosocial factors on the development of a pathological condition in children by
improving the methods of early diagnosis, treatment and prevention» (2019-2023, state registration number: 0114U000108).

Results. The results of our microbiological examination of the feces are consistent with the fact that the imbalance of the
microbial «landscape» of the intestine is the probable source of the formation of an excessive amount of gases in it and the
bright clinical manifestation of colic in infants with a history of antibiotic therapy. Babies with a severe clinical course of colic
compared to babies who had a mild course of colic were distinguished by the severity of colic manifestations by the duration of
periods of «causeless» crying (hours): in the main group, more than half of children (55.81+7.57 %) had 3 degrees of severity
and more than a third (37.21+7.37 %) — 2 degrees, while in the comparison group all children (100 %) had 1 degree of severity
of the condition (p<0.001). Bifidobacteria, lactobacilli, and Escherichia coli were significantly decreased in the feces of children
with severe colic, which in turn led to a significant activation of opportunistic enterobacteria and enterococci, and with the
presence in the coprogram of iodophilic bacteria indicated that colic is a type of functional indigestion, fermentative dyspepsia,
especially in infants aged 2 weeks to 6 months who had a history of antibiotic therapy. There was a significant difference between
the indicators of coprogram in children of the studied groups, namely the reaction of feces in infants was acidic, p<0.001. Of
the total number of subjects, children of the main group (81.40 %) had neutral fat in stool samples, fatty acids were detected
(67.44 %), p<0.001. The presence of iodophilic flora was observed in children of the main group 88.37 compared to 61.76 %,
(p=0.008), soaps were present in 88.37 % in the main group and 26.47 % in the comparison group (p<0.001) and mucus 83.72 %
in the main group and 0 in the comparison group, p<0.001. These data indicate differences in digestive processes, changes in
the composition of the microbiota and digestive insufficiency in the small intestine, which precede fermentative dyspepsia. The
results of our research added to the evidence that pathological microbial colonization and functional disturbances of digestive
processes in all parts of the intestine contribute to the strengthening of fermentation processes in the large intestine and are
a probable cause of excessive formation of intestinal gases in infants and the manifestation of colic. Further studies on the study
of the pathogenetic mechanisms of colic and the determination of the causal relationship between etiological factors and the
brightness of clinical manifestations of colic, taking into account the effect of antibiotic therapy in the first 5 months of life on
the intestinal microbiome, will allow to develop effective strategies for prevention and treatment of colic in infants.
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Conclusions. 1. The results of our microbiological examination of feces are consistent with the fact that the imbalance of
the microbial «landscape» of the intestine is the probable source of the formation of an excessive amount of gases in it and the
bright clinical manifestation of colic in infants with a history of antibiotic therapy.

2. Babies with severe clinical course of colic, compared with babies who had a mild course of colic, differed in the severity
of colic manifestations according to the duration of periods of «causeless» crying (hours): in the main group, more than half of
children (55.81+7.57 %) had the 3rd degree of severity and more than a third (37.21+7.37 %) had the 2nd degree, while in the
comparison group, all children (100 %) had the 1st degree of severity of the condition (p<0.001).

3. Bifidobacteria, lactobacilli, and Escherichia coli were significantly decreased in fecal bacteriology of children with severe
colic, which in turn caused significant activation of opportunistic enterobacteria and enterococci.

4. There was a significant difference between the indicators of the coprogram in children of the studied groups, namely the reaction
of feces in infants was acidic. Of the total number of subjects studied, the main group had neutral fat in stool samples, detected fatty
acids, and the presence of iodophilic flora, soap and mucus. These data indicate differences in digestive processes, changes in the
composition of the microbiota, and insufficiency of digestion in the small intestine, which precedes fermentative dyspepsia.

Key words: Infants; Cramps; Microbial Colonization of the Intestines.

Introduction

The ambiguity in the conclusions of studies on colic
in infants, the continuation of research in the areas of
developmental prognosis, etiology, pathogenesis, diagnosis
and management of this functional digestive disorder in infants
indicate that colic remains a relevant topic for study [1,2].

Experimental data do not support the notion that colic
is a self-limiting and benign process, as possible adverse
effects of colic on behavior and the quality of digestive
processes have been described, suggesting that colic is
a poorly understood phenomenon that is equally likely to
occur in breastfed and formula-fed infants [3].Different
feeding styles and crying can cause large amounts of
air to enter the gastric lumen, suggesting that excessive
aerophagy may be associated with colic. Abnormal
microbial colonization and fermentation processes in the
colon are another proposed source of excessive intestinal
gas production in infants and colic.

The aim of the study was to evaluate the comparative
relationship between the quality of microbial colonization
and the state of digestive processes in the intestine and the
development of colic in infants aged 2 weeks to 6 months
who were treated with antibiotics from birth to 5 months
of age, taking into account the clinical severity of colic
manifestations, by studying the comparative characteristics
of clinical and demographic indicators and the qualitative
results of fecal bacteriological examination.

Materials and methods

The study included 103 infants aged 2 weeks to 5
months, with a mean age of 2 months, who had a history
of antibiotic treatment.

Colic was diagnosed according to the Rome IV criteria
[5,6,7]. Infantile colic is a multi-etiological syndrome of
functional origin that disrupts the general condition of the
child and is characterized by prolonged episodes of crying,
anxiety, or irritability in a child under 5 months of age
that occur and disappear suddenly, cannot be prevented
or eliminated by the parents or a person responsible for
the child, and are not accompanied by manifestations of
developmental delay or other disease [8,9,10].

The study considered: the child’s age at the onset of
symptoms, the intensity and duration of crying, facial
expressions and behavioral changes during colic, sleep

disturbances, and the number of days per week with signs
of colic.

The infants in the study were divided into two groups
according to the severity of the clinical manifestations of colic.

The main group consisted of infants with severe colic
(n=43). In these children, signs of colic were observed
every day for a week, the duration of continuous crying
reached 3.5 hours, which was characterized by a grimace
of pain on the face according to the criteria of Hockenberry
MJ, Wilson D., 2011 — a bulge and vertical grooves were
visualized on the forehead, eyebrows were lowered,
brought together, eyes were tightly closed, nasolabial
fold was deepened, cheeks were raised, nose was dilated,
convex, mouth was open, square. The child cried with
a loud cry with short pauses of silence up to 10 minutes;
the child’s irritability, accompanied by pulling the legs to
the body during the day, exceeded 4 hours. During the night
the child woke up at least 5 times and showed restlessness.

Infants with mild clinical manifestations of colic
were included in the comparison group (n=34). In these
children, the duration of irritability did not exceed 3 hours;
the intensity of crying was moderate — a moderate cry
with pauses of silence for up to 30 minutes. Irritability
in children was observed for up to 2 hours, nocturnal
restlessness in the form of crying and waking was observed
twice during the night. Colic episodes in children in the
comparison group were observed on three days per week.

The infants received antibiotic therapy for the underlying
disease, i.e., infants in the main group were treated for
perinatal and intrauterine infections from 14 days of age
to one month; infants aged one month to six months were
treated for respiratory system diseases, such as acute
respiratory viral infection, acute bronchitis, pneumonia,
COVID-19; gastrointestinal diseases, namely functional
bowel disorders; nervous system pathology, such as
hypoxic-ischemic encephalopathy.

In the comparison group, infants were treated for acute
tracheitis and bronchitis. The average duration of antibiotic
therapy before the onset of colic in infants was 5 days.
Treatment of the underlying disease in the comparison
group was done at home, in contrast to the children in the
intervention group.

To achieve this goal, we performed macroscopic and
microscopic examination of feces, assessment of clinical
and anamnestic parameters: obstetric history, gestational
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age, sex, anthropometric data, medical history, nosologic
characteristics of diseases and treatment received by infants.

Descriptive and analytical statistics were used for
statistical analysis. Due to the non-Gaussian distribution
of the data obtained (checked with the Shapiro-Wilks test),
the mean values were presented as medians with 1st and
3rd quartiles (Me [25 %; 75 %]). They were compared
between study groups using the Mann-Whitney test (U).
Percentages are presented as proportions with the mean
arithmetic error (P+mr, %). To compare frequencies
between groups, Fisher’s exact test (F) was used for small
samples and Pearson’s test (X2) for larger samples. The
Tau-Kendall test was used to assess the correlation of
nonparametric and rank characteristics. The minimum

level of reliability of all data obtained was considered to
be p<0.05.

Research results and discussion

Infants in both groups were fed enterally. The analysis
showed a significant difference in the number of infants
who were breastfed naturally compared to the children in
the comparison group — 12 infants in the main group were
breastfed, while in the comparison group — 18, p=0.025.
There were no differences between the groups according to
the type of feeding: artificial and complementary feeding.
Artificial feeding: in the main group — 20 compared to the
comparison group—9, mixed: main group— 11, comparison
group—7 (Table 1).

Table 1
Basic anamnestic data of children in the study groups
Indicators Main group (n=43) Comparison group (n=34) p
Age, months 2,00 [0,70; 3,00] 2,00 [1,00; 3,00] 0,847
Gender
Man 29 (67,44+7,15 %) 24 (70,59+7,81 %) 0,767
Women 14 (32,56+7,15 %) 10 (29,41+7,81 %) 0,767
Severity of colic manifestations by the duration of periods of «unreasonable» crying (hours)
2h 3(6,98+2,88 %) 34 (100,00 %) <0,001
3h 16 (37,21+7,37 %) 0
3.5 hours 24 (55,81+7,57 %) 0
Feeding
Thoracic 12 (27,91+6,84 %) 18 (52,94+8,56 %) 0,025
Avrtificial 20 (46,51+7,61 %) 9 (26,47+7,57 %) 0,072
Mixed 11 (25,58+6,65 %) 7 (20,59+6,93 %) 0,607

There were no significant differences by age and sex:
in the main group 67.44 % of boys and 32.56 % of girls,
in the comparison group 70.59 % of boys and 29.41 %
of girls (p>0.05). In the main group more than half of
the children (55.81+7.57 %) showed «inappropriate»
crying for more than 3.5 hours and more than a third
(37.21+7.37 %) — 3 hours, while in the comparison group
all children (100 %) had «inappropriate» crying for less
than 2 hours (p<0.001). Crying is one of the first and
strongest forms of communication for infants who, at
an early stage of development, are not yet able to satisfy
their own needs. Through crying, a child informs parents
about various changes in its state of health, and therefore
it should not be ignored. Most often, crying is a reaction
to hunger, discomfort (e.g. a wet diaper), or parental
separation, and in this case, it stops when the child’s needs
are met, e.g. after feeding, changing a diaper, etc. However,
sometimes the child cannot be soothed after routine needs
and comforting are met and the crying continues for longer
than usual, which is most likely a symptom of colic [11].

Colic is a common manifestation of gastrointestinal
(GI) dysfunction, affecting 5-40 % of infants worldwide
and accounting for 10-20 % of pediatric visits in the
first weeks of life. [12,13,14]. The etiology of colic is
influenced by immaturity of the nervous system, sleep
disturbances, environmental hypersensitivity, sensory
overload, food allergies, lactose intolerance, GERD,
inflammatory changes in the Gl tract, increased serotonin
secretion, and intestinal dysbiosis (D. Jeremy et al., 2015;
V. Sung et al., 2014; A. Ali, 2012) [15].

36

To evaluate the characteristics of qualitative and
quantitative results of fecal bacteriology and the clinical
course of colic in infants of the main and comparison
groups, aged 2 weeks to 6 months, who were treated
with antibiotics from birth to 5 months of age, taking
into account the clinical severity of colic, bacteriological
examination of a fecal sample was performed. The number
of microorganisms detected in the test material was taken
into account: titer of bifidobacteria and lactobacilli: 0- >10°
(normal), 1-10-10-57, 2- <10, total E. coli: 0-200-300
million/g, 1-300-1000 million, 2- >1 million, 3-<1 million;
lactose-negative E. coli: 0-10 % and less (normal),
1-20-30 %, 2->30 %; opportunistic enterobacteria: 0-absent,
1-one microorganism species, 2-two species, 3-three or
more species; enterococci: 0-10%-107, 1-108, 2-109 and
more; coagulase-positive staphylococci: 0-103, 1-10-1045;
2->10%, 3->107, fungi—0-103, 1-10-1045; 2->10°%, 3->10".
To determine the composition and characteristics of feces,
the stool sample was analyzed for the main elements of
feces, evaluated by microscopic examination, using a semi-
quantitative scale of 0-1: 0-detected, 1-detected.

The study revealed a decrease in the level of Escherichia
coli with altered biochemical properties (p=0.238) and
lactose-negative Escherichia coli (p=0.044) in two groups,
in children of the main study group, a decrease in the total
number of Escherichia coli in infants of group 3 by severity
of colic was observed—62.79 in contrast to the comparison
group 2.94, p<0.001. Our results indicate the presence of
a reduced indicator in the main group with severe colic,
overall p<0.001 (Table 2, Fig. 1).
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Table 2

Data on the level of E. coli contamination detected during the bacteriological examination of faeces in children
of the study groups (Pxmp, %)

Indicators. Main group (n=43) Comparison group (n=34) p Total p
0 3 (6,98+3,88 %) 9 (26,47+7,57 %) 0,019
. 1 8 (18,60+5,93 %) 11 (32,35+8,02 %) 0,165

Total number of E. coli 2 | 5 (11,63+4,89 %) 13 (38,24+8,33 %) 0.006 | <0001
3 | 27 (62,7947,37 %) 1 (2,9440,90 %) <0,001
Escherichia coli with altered 0 41 (95,35+3,21 %) 29 (85,29+6,07 %) 0,128

biochemical 1 1(2,3341,13 %) 5 (14,7146,07 %) 0,044 0,238
properties. 2 1(2,33+1,13 %) 0 0,371
0 | 22(51,1647,62 %) 10 (29,41+7,81 %) 0,054

Lactose-negative Escherichia coli 1 11 (25,58+6,65 %) 21 (61,76+8,33 %) 0,001 0,044
2 10 (23,26+6,44 %) 3 (8,82+4,36 %) 0,093
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Fig. 1. Distribution of the total number of E. coli in faeces in children of the study groups (%)

Note: * — there is a significant (p<0.05) difference with the comparison group

Analyzing the following indicators of conditionally
pathogenic flora of bacteriological examination of feces,
a significant decrease in bifidobacteria and lactobacilli
was observed in all infants of the main group, in total
p<0.001. There was a significant activation of opportunistic
enterobacteria 65.12 % and enterococci in the main group

83.72 %, in the comparison group —38.24 % (two types of
microorganisms were observed). Significant activation of
enterococci was observed in one child due to extremely
severe course of colic, 1 to 0, (p=0.371), overall p<0.001.
We observed the detection of coagulopositive staphylococci
in the infants of the main group, p<0.001 (Table 3).

Table 3
Other indicators of fecal bacteriological examination in children of the study groups (Pxmp, %)
Indicators Main group (n=43) | Comparison group (n=34) p Total p
0 0 1 (2,9440,90 %) 0,258
Enterobacteriaceae opportunistic 1 2 (4,65¢2,21 %) 17 (50,00:8,57 %) 0,001
pathogens 2 3 (6,98+3,48 %) 14 (41,18+8,44 %) <0,001 | <0,001
3 10 (23,2616,44 %) 2 (5,88+2,04 %) 0,037
4 | 28(65,12+7,27 %) 0 <0,001
0 4 (9,30+4,43 %) 13 (38,24+8,33 %) 0,002
Enterococci 1 2 (4,65+2,21 %) 8 (23,53+7,27 %) 0,014 | <0,001
2 36 (83,72+5,63 %) 13 (38,24+8,33 %) <0,001
3 1(2,33+1,13 %) 0 0,371
1 0 8 (23,53+7,27 %) 0,001
Bifidobacteria 2 0 26 (76,47+7,27 %) <0,001 | <0,001
3 43 (100 %) 0 <0,001
1 0 22 (64,71+8,20 %) <0,001
Lactobacilli 2 0 12 (35,29+8,20 %) <0,001 | <0,001
3 43 (100 %) 0 <0,001
Coagulopositive staphylococci 1(2,33£1,13 %) 11 (32,35+8,02 %) <0,001
Fungi 9 (20,9346,20 %) 1 (2,9440,90 %) 0,036
Non-enzymatic gram-negative rods 2 (4,65+2,21 %) 0 0,203
Haemolytic Escherichia coli 0 1 (2,94+0,90 %) 0,258
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Analyzing the indicators of opportunistic enterobacteria,
there was a significant activation in infants of the main
group — 65.12 % with severe colic, which corresponds
to the fourth stage of dysbiosis [9], with a tendency to
decrease in infants with uncomplicated dysbiosis, which
corresponds to the third stage —23.26 %, the second —6.98,
and the pre-shy — 4.65 %. In contrast to the indicators in

70
60 50.00
50
40

30

N

94 4.65*
20

=)
N

10 0 1

® The main group

6.98*

the infants of the main group, the indicators in the infants
of the comparison group indicated the presence of mild
colic corresponding to the first (50.00 %) and second
(41.18 %) stages of dysbiosis, changes in microflora
indicators corresponding to the third stage of dysbiosis
were 5.88 %, and no signs of the fourth stage of dysbiosis
were detected (Fig. 2).

65.12*

41.18
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[=]

3 4
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Fig. 2. Distribution by the degree of fecal contamination with opportunistic enterobacteria in children
of the study groups (%)

Note: * — there is a significant (p<0.05) difference with the comparison group

Analyzing the coprogram indicators, the reaction of
the infants’ feces was acidic, p<0.001. Of the total number
of subjects in the main group (81.40 %) had neutral fat
in stool samples, fatty acids were detected (67.44 %),
p<0.001. We observed the presence of iodophilic flora in
the children of the main group 88.37 compared to 61.76 %
(p=0.008), the presence of soap 88.37 % in the main group

and 26.47 % in the comparison group (p<0.001) and mucus
83.72 % in the main group and 0 in the comparison group,
p<0.001 (Table 4, Fig. 3).

The results of our microbiological study show that
an imbalance in the intestinal microbial landscape is
a predictable source of excessive gas formation and clinical
manifestation of colic.

Table 4
Indicators of the coprogram in children of the study groups (Pxmp, %)
Available substances Main group (n=43) Comparison group (n=34) p
Fecal reaction 24 (55,81+7,57 %) 0 <0,001
Neutral fat 35 (81,4045,93 %) 1(2,94+0,90 %) <0,001
Fatty acids 29 (67,44+7,15 %) 9 (26,47+7,57 %) <0,001
lodophilic flora 38 (88,37+4,89 %) 21 (61,76+8,33 %) 0,008
Extracellular starch 5 (11,63+4,89 %) 0 0,048
Yeast-like fungi 5 (11,63+4,89 %) 0 0,048
Soaps 38 (88,37+4,89 %) 9 (26,47+7,57 %) <0,001
Mucus 36 (83,72+5,63 %) 0 <0,001
Detritus 2 (4,65+2,21 %) 0 0,203

lodophilclora T = 5837
61.76
Soaps — 88.37
26.47

Mucus

— 83.72

Neutral fat — 81.40
2.94
Fatty acids F 67.44
26.47

0 20

B The main group

40 60 80 100

m Comparison group

Fig. 3. Main indicators of the coprogram in children of the study groups (%) (There is a significant
(p<0.05) difference with all indicators of the comparison group)
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Conclusions

1. The results of our microbiological examination of
feces are consistent with the fact that an imbalance in the
microbial «landscape» of the intestine is a predictable source
of excessive gas formation and a vivid clinical manifestation
of colic in infants with a history of antibiotic therapy.

2. Infants with severe clinical course of colic differed
from infants with mild colic in the severity of colic
manifestations by the duration of periods of «causeless»
crying (h): in the main group, more than half of the
children (55.81+7.57 %) had grade 3 and more than a third
(37.21+7.37 %) had grade 2, whereas in the comparison
group, all children (100 %) had grade 1 (p<0.001).

3. In infants with severe colic, bacteriological
examination of feces showed a significant decrease in
bifidobacteria, lactobacilli, Escherichia coli, which in turn
led to a significant activation of opportunistic enterobacteria
and enterococci, and the presence of iodophilic bacteria in
the coprogram indicated that colic is a type of functional
digestive disorders, fermentative dyspepsia, in particular,
in infants aged 2 weeks to 6 months., who had a history of
antibiotic therapy.

4. Asignificant difference between the indicators of the
coprogram in children of the study groups was obtained,
namely, the reaction of the feces in infants was acidic,
p<0.001. Of the total number of subjects in the main group
(81.40 %) had neutral fat in stool samples, fatty acids were
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OCOBJHUBOCTI MIKPOBHOI KOJIOHIBAIIl KHIIEYHUKY MPU KOJbKAX Y HEMOBJISIT, BAHAMHE3I
SAKUX BYJIA AHTUBIOTUKOTEPAIIISA
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JIbBiBChKMIT HaiOHAJIBLHUN Mequ4HMIi yHiBepcuTeT iMeni Jlanuia lanunnbkoro
(m. JIbBiB, Ykpaina)

Pesrome.

JlocmikeHH s, IPUCBSYEH] IPoOIeMi KOIBOK y HEMOBIIAT, TOKa3yl0Th HEOAHO3HAYHICTh Y BUCHOBKAX IIOZO X €TioNoril, marore-
He3y, JIarHOCTHKH Ta MEHEKMEHTY. BoHNM cBiguarh 1mpo Te, 0 KOJIBKH 3aJINIIAIOTHCS aKTyaIbHOIO TEMOIO JUIS TIOJAIBIINX JOCIII-
*KeHb. ExcriepuMeHTabHi JaHi He MiITBEPIKYIOTh TBEPIXKEHHS PO Te, [0 KOJIBKH € CaMOOOMEKYBaJIbHUM i O3MEYHUM HPOIIECOM.
HaBmnakwu, onrcani MOXJIMBI HACIIiIKU BIUTUBY KOJILOK HA ITOBEJIIHKY Ta SIKICTh TPABJICHHS, IO IOPYIIYIOTHCS, CBITYATh PO Te, IO 1e
MaJIOBUBYECHHUH (peHOMEH.

Merta goc/IiTKeHHs . OLIHUTH HOPIBHSUIBHUI 3B’ 30K MIXK SIKICHOIO MiKpOOHOIO KOJIOHI3AI[I€I0 Ta CTAHOM IIPOLECIB TPABJICHHS Y KH-
IIEYHHKY 1 PO3BUTKOM KOJIFOK Y HEMOBIISIT BIKOM Bifl 2 TIDKHIB JI0 6 Mic, SIKUX JTIKyBaJIM aHTHOI0THKaMU B IIEpioJl BiJ HAPOKEHHS JI0 5
MIC BiKY, 3 ypaxXyBaHHSIM KJIiHIYHOT BaKKOCTI IIPOSIBIB KOJIBOK, IIUISIXOM BUBUCHHS ITOPIBHSIIBHUX XapaKTCPHCTHK KIIIHIKO-eMOTrpadidHIx
TIOKA3HMKIB Ta SIKICHUX PE3yJIbTaTiB 0aKTepioNIOriIHOTO JOCHTIKEHHS Kally.

Marepianu i MeToau T0CTiTKeHHS. Y TOCIIDKCHHI, B sike Oyino 3airydeHo 103 HeMOBJISIT 3 KOJIbKaMH, 1iarTHOCTOBAaHUMH 32 PHMCh-
KAMH KpuTepismu |V, BIKoM 3 2-X TIDKHIB XKATTS 10 6 MicsIiB, cepeaHii Bik 2 MicsIi, B aHAMHE31 SIKUX OyJI0 JIiKyBaHHS aHTHO10THKAMH.
OcHOBHY TpyIty chOpMyBaId HEMOBIISITA 3 BaXKKUM I1epe6iroM koiabok (N=43), HeMOBIISITA 3 JISTKUMHU KJITHIYHIMH HPOSIBAMH KOJIBOK
yBiliiK B Tpymy nopiBHsHH (N=34). Bu3Havaiu 0coOIMBOCTI MiKpOOHOI KOJIOHI3aIli KHIIEYHHKY Ta (DYHKI[IOHAIBHOTO CTaHy TpaB-
JICHHSI 33 pe3y/IbTaTaMi BHBYCHHS KOIPOTPaMU IIPH KOJIbKax. JUJIst JOCATHEHHS MOCTABIEHOI METH HAMH IIPOBEACHO MAaKPOCKOIITHE
1 MIKpOCKOITI9HE JTOCIPKEHHS Kally, OIIHKY KITiHIKO-aHAMHECTUYHHX MTOKA3HUKIB. aKyIIepchKOro aHaMHe3y, TepMiHy TrecTaii, crari,
AQHTPOIIOMETPUYHHUX TAHUX, aHAMHE3y 3aXBOPIOBAHHS, HO30JIOT1YHOT XapaKTePUCTHKH 3aXBOPIOBAHb T OTPUMAHOTO HEMOBIISTAMH
JIIKyBaHHS.

Marepianu my0Omikarii momo o0cTexeHHs, JJabopaTOPHUX 1 HAYKOBHUX JOCII/UKEHb Ta JIIKyBaHHS XBOPHUX BiAMOBITAIOTH HOPMaM
010€THKH, 110 3aCBITYEHO BUCHOBKOM KoMicii 3 GioeTnky JIEBIBCHKOTO HAI[IOHAILHOTO MEMYHOTO yHiBepcuTeTy iMeHi Jlanmna ["ann-
1pkoro (mporokon Ne 1 Bix 25.01.2021 poxky). Marepiaiiu my6uikarii om0 J10TpUMaHHs €THYHHX Ta MOPAIbHO — IIPABOBHX IIPHHIINIIIB
IIpY BUKOHAHHI POOOTH BiJIIOBIIAI0OTH HOpMaM O10ETHKH, IO 3aCBITYEHO BUCHOBKOM KoMicii 3 6ioeTnku JIbBIBCHKOTO HANiOHAIBLHOTO
MeauYHoro yHiBepeutety imeHi Januia Fanuipkoro (mpotokosn Ne 3 Bix 18.03.2024 poky).

IndopmoBana nmucpMoOBa 3rozia Bijt GaTHKIB MaieHTIB Oyia OTpUMaHa Hepe MOYaTKOM JOCIIKEHHS 3 PO3’ICHEHHSIM METH, 3aBIaHb
Ta METOMIB J1abopaTtopHOro gociikeHHs. CTaTHCTHYHUH aHai3 IPOBOAMIN 3 BUKOPUCTAHHSIM METOAIB OIHCOBO] i aHANITHYHO CTa-
THCTUKH. Y 3B’S3Ky 3 HErayCiBCHKHM PO3IOJIIIOM OTPHMaHHX JaHuX (IepeBipka 3a nornomororo kputepito [amipo-Binkca) cepenni
BENIMYMHY MOJIaBaJIH K Metiany i3 1 Ta 3 kaptuiisamu (Me [25 %; 75 %]). Ix nopisHsHHS Mik 10CHTiKYBAHUMH IPyHTaMHU TIPOBOIMIIN
3a jionomoror kputepito Manua-Yirai (U). BifcOTKOBI MOKa3HUKH MPECTABICHO Y BUNISI YACTOK 13 CEPEIHBOI0 apU(PMETHYHOIO
noxu6koro (Pxmp, %). st HOPIBHSAHHS 4acTOT y IpyIax 3acTOCOBYBaJIU To4HHH Kputepiil Dimepa (F) y Mmanux Bubipkax Ta Kputepii
IMipcona (X?) y 6inbiux Bubipkax. JJist OMiHKH KOPEIALii HeapaMeTPHYHNX i PAHTOBHX XapaKTEPHCTHK BUKOPUCTOBYBAIM KPUTEPiit
Tay-Kengana. MiHIMaIbHIM 3HaUCHHSIM JIOCTOBIPHOCTI YCiX OTpUMaHuX JaHuX BBakanu p<0,05.

Komrreke mociikeHb MPOBEAEHO y MeXaX BUKOHAHHS 3aIIAHOBAHUX TEM HAayKOBO- JIOCTIJHHUX poOiT kKadenpu nemiarpii i He-
onarosorii ®ITIO JIpBiBChKOTO HalliOHAIBHOTO MeauuHOro yHiBepcutety (JIHMY) im. anuna anuipkoro: « BUBYCHHS BILIMBY
€KOJIOTOCOLIJIBHAX Ta MIKPOSKOCONIAIbHUX YHHHUKIB Ha PO3BUTOK MATOJIOTIYHOTO CTAHy Y AiTeH IIIIXOM YJOCKOHAJICHHS METO/IIB
PaHHBOI [[IarHOCTHKH, JIiKyBaHHs, podinakruxn» (2019-2023, Ne neprxaBHoi peectpaii: 0114U000108).

Pe3yabraTn. PesynsraTn IpoBejeHOr0 HaMU MiKpOOIOIOTIYHOTO JOCIIHKEHHS Kaly y3TOUKYIOIOThCS 3 THM, IO MOPyIIeHHS Oa-
JIaHCY MIKPOOHOTO «IIeH3a)Ky» KHIIEUHHKY € Iepen0dadyBaHuM PKEPEIOM YTBOPEHHSI HAMIPHOT KITBKOCTI I'a3iB Y HbOMY Ta SICKpaBol
KIIHIYHOT MaHi(ecTanii KoJIbOK Y HEMOBIIST, B aHAMHE31 SIKUX Oyia anTHOioTHKOTeparis. HeMOBIAT 3 BaXKKUM KIIIHIYHAM I1epedirom
KOJIbOK ITOPIBHSTHO 3 HEMOBIISITAMH, KOJIBKH Y SIKUX MaJIH JIETKHH 1epeOir, Biipi3HsIa TSHKKICTD TPOSBIB KOJIBOK 338 TPHBAJIICTh MEPioIiB
«Oe3MPUYNHHOrO» 1J1ady (roi.): B OCHOBHIH rpymi Oiibiie nonosunu aitei (55,81+7,57 %) manu 3 cTymiHp TSHKKOCTI Ta OiibIie
tperunu (37,21+7,37 %) — 2 cryniub, ToAl K y TPy nopiBHAHHS B ycix giteit (100 %) Oyna 1 crynidb TskkocTi crany (p<0,001).
YV HEMOBIIAT 3 B&XXKHM IIepeOiroM KOJIbOK MPH OAKTEPioIOTiTHOMY JOCIIKEHH] KaIy CIIOCTepiranocs 3HauHe 3MeHIIeHHs 0idinobak-
Tepii, TakToOanmI, KHIIKOBOI IMAINYKY, 1[0 y CBOIO Yepry, 00yMOBIIIOBAJIO CYTTEBY aKTUBI3aIlil0 YMOBHO-IIATOTCHHIX SHTEPOOAKTEPiit
Ta EHTEPOKOKIB, a 3 TIPUCYTHICTIO B KOIpOTrpaMi Hono(impHIX OakTepiil Bka3yBalo Ha Te, IO KOJIBKH € PI3HOBHAOM (yHKITIOHATBHIX
po37aiB TpaBIeHHS, OPOIMIBLHOI UCIICTICT, 30KpeMa, Y HEMOBIIST BIKOM BiJT 2 THIK 70 6 Mic., B aHaMHE31 SIKHX Oyia aHTHO10THKOTepa-
mist. OTpUMaHO TOCTOBIPHY PI3HUIIO MK ITOKa3HUKAMH KOIIPOTPaMH Y JTeH JOCHIIIKYBaHHUX IPYII, @ CaMe PeaKIlis Kalry y HEMOBIIST
Gyna kucia, p<0,001. I3 3aranpHOT KiIBKOCTI TOCHIKyBaHUX 0¢i0 aiti ocHoBHOT rpynu (81,40 %) mMaiu HelTpaabHUN KU y 3paskax
BUIIOPOJKHEHB, BHSBIICHI )UpHI kucnotu (67,44 %), p<0,001. Crocrepiranu HasiBHICTb #010]iTbHOT (IOPH y HEMOBJIAT OCHOBHOI
rpynu 88,37 BigHocHo 61,76 %, (p=0,008), HasiBHi Muia 88,37 % B ocHOBHIH rpymi Ta 26,47 % — y nopiBasuibHiil (p<0,001) ta ciuzy
83,72 % B ocuosHilt Ta 0 B rpymni nopisusaus, p<0,001. L1i nani cBigyarh Ipo BiAMIHHOCTI B IIpOIecax TPABICHHS, 3MIHN y CKIaii
MIKpOOIOTH Ta HEJOCTATHICTh MEepeTPaBICHHS B TOHKII KU, 0 Iepeaye OpoAmIbHii aucnencii. Pe3yiasTaT mpoBeseHoro HaMu
JIOCITIJDKSHHSI TOTIOBHIUIIM JJaH1 TIPO Te, 110 ITATOJIOTiYHa MiKpOOHa KOJIOHI3AIis Ta (hyKIiOHATIbHI IIOPYIISHHS MIPOIECiB TPABICHHS Y BCIX
BIJ/IIIaX KUIICYHUKY CIIPUSIOTH IiJICHIICHHIO ITPOLECiB OPOIIHHS B TOBCTOMY KHIIICYHUKY Ta € TIepe10adyBaHIM JHKEPEJIOM HAIMIPHOTO
YTBOPEHHSI KHIIIKOBUX ra3iB y HEMOBJIAT i MaHi(ecTamii koapok. [Toganbi 1ocmipKeHHs 3 BUBYEHHS TaTOT€HETHYHNX MEXaHi3MiB KO-
JIOK 1 BU3HAYEHHS IPUYUHHO-HACIIIKOBOTO B3a€MO3B 13Ky MiXkK €TiOIOTIYHIMH YHNHHHKAMH 1 SICKPaBICTIO KJIIHIYHUX MIPOSIBIB KOJIBOK,
3 ypaxyBaHHSIM BIUIMBY aHTHO10THUKOTEpaIIil B IepIi 5 MiCAIiB XKUTTSA Ha MIKpOOiOM KHIIIEYHUKA, JO3BOJIUTH PO3POOIISATH epeKTHBHI
cTparerii Npo(LIAKTHKH Ta JTIKyBaHHS KOJTbOK y HEMOBIIAT.

BucnoBku. 1. Pesynsratn nmpoBeseHOro HaMH MiKpOOIOIOTIYHOTO JIOCTI/PKCHHS Kally y3TOKYIOIOTECS 3 THM, IO HOPYIICHHS
OaaHcy MiKpOOHOTO «IIei3a)Ky» KHIIIEUHHKY € MependadyBaHUM PKEPEIOM YTBOPSHHSI HAIMIPHOT KITBKOCTI I'a3iB y HOMY Ta SICKPaBoi
KIIHIYHOT MaHiecTarii KOJIbOK Yy HEMOBJISIT, B aHAMHE31 SIKUX Oylla aHTHOI0THKOTEepartis.
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PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

2. HemOBIAT 3 BaXXKUM KIIIHIYHUM IIepeOiroM KOJIHOK, HOPIBHSHO 3 HEMOBIISITAMH, KOJBKH y SIKHX MallM JIETKHi mepebir, Biapi3-
HSUTACs! TSDKKICTIO TPOSIBIB KOJIBOK 32 TPHUBAJICTIO MEPiofiiB «Oe3MPpUUMHHOrO» T1ady (Toj): B OCHOBHIM rpyri Oijblie MOJOBUHHM JIiTel
(55,81+7,57 %) manu 3 crymiHp TSDKKOCTI Ta Oinbiie Tpetrsu (37,21+7,37 %) — npyry, Toxi sk B rpyri opiBHsAHHS B ycix aiteit (100 %)
Oyna 1 ctymise TspkkocTi crany (p<0,001).

3. Y HEeMOBIIAT 3 BaXXKHUM I1epediroM KoJIbOK IPpH OaKTepioNoriTHOMY JOCIIIKEHH] KAy CIIOCTEepiranxocs 3HadHe 3MEHIICHHS
6ichimobaxTepiif, TakTOOAIHII, KUIIKOBOT MAIMYKH, 110, B CBOIO YEpPry, 3yMOBIIIOBAJIO CYTTEBY aKTHBI3AIliI0 YMOBHO-IIATOTCHHHUX EHTE-
pobaxTepiii Ta EHTEPOKOKIB.

4. OtpuMaHO JOCTOBIPHY Pi3HHIIO MiX ITOKa3HIKAaMH KOIIPOTPaMH y iTeH JOCTIPKYBaHUX TPYII, @ caMe PEeakIlis Kalxy Y HEMOBIISIT
Oyra kucia. 13 3aranbHOT KiTBKOCTI TOCTIPKYBaHNX 0Ci0 OCHOBHOI IPYIH MaJIM HEUTPAJILHUH JKUP y 3pa3kaxX BUIIOPOKHEHbB, BHSBIICHI
JKUPHI KACJIOTH, HasiBHA HomodinbHa dropa, Muiia ta cinu3. Ll nani cBimyaTh mpo BiIMIHHOCTI B IIpoIiecax TPABJICHHS, 3MIHU Y CKIIaJi

MIKpOOI10TH Ta HEJJOCTATHICTh TIEPETPABJICHHS B TOHKIH KHIIIII, 1[0 TIepey€e OpOIIITBHIN AUCTICTICIT.
Ku1ro4oBi cj10Ba: nemopnaTa; KoNbKH; MikpoGHa KOJOHI3AIlisl KHIIEYHHUKY.
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