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PECULIARITIES OF THE RELATIONSHIP BETWEEN MICROBIOME, MATRIX
METALLOPROTEINASES AND MORPHOLOGICAL CHANGES OF EPITHELIUM IN PATIENTS

WITH FUNCTIONAL AND ORGANIC INTESTINAL PATHOLOGY
Poltava State Medical University (Poltava, Ukraine)
hel_kirjan@i.ua

Intestinal dysbiosis has recently been considered as one factor that significantly impacts the development of both
functional and organic intestinal pathology. Therefore, determining the relationships between the microbiota, mor-
phological changes in the epithelium, and immune abnormalities that may occur under the influence of microbiotic
disorders can help to identify a predisposition to intestinal diseases and correct treatment in a timely manner. The
aim of our study was to investigate in patients with irritable bowel syndrome (IBS), ulcerative colitis (UC) and ad-
enomatous colon polyps (ACP) in Poltava Region the possibility of a relationship between intestinal dysbiosis activity
of matrix metalloproteinases -1,-3,-9, tissue inhibitor of matrix metalloproteinases-1 in blood serum, morphologi-
cal changes and the degree of accumulation of mucins MUC1 and MUC5AC in the intestinal epithelium. The study
was conducted in 127 patients with IBD, UC, and ACP; the control groups consisted of 34 healthy individuals and 18
patients with CRC. The most pronounced abnormalities in the microbiota were found in patients with UC with high
disease activity (p<0.05), in the general group of patients with UC (p<0.01) (r=0.69) and in patients with CP that
occurred on the background of IBS compared to the groups of IBS and CP (p<0.05) (r=0.88). In dysbiosis of Il and IlI
degrees, the amount of MMP-1 in the blood increased in all patients, most pronouncedly in UC (p<0.001) and with
high UC activity (p<0.01). The average content of MMP-9 in all patients went beyond the range of fluctuations of ref-
erence values, most pronounced in UC (p<0.01) (r=+0.61). Among the examined groups, the association of dysbiosis
of Il and Il degrees with severe acuteness of the CM lesion in UC (p<0.05) and a sharp decrease in the PAS response
of goblet cells (p<0.05) and with moderate acuteness of the process in IBS (p<0.001) was revealed. In patients with
UC with Il and Il degrees of dysbiosis, the frequency of detection of weak or absent MUC1 expression in the crypt
epithelium significantly increased compared with the first degree of dysbiosis (p<0.05), which worsened the protec-
tive functions of the intestinal mucosal barrier. The data obtained indicate the presence of a relationship between
the increase in the degree of dysbiosis, the quantitative content of serum matrix metalloproteinases MMP-1,-9 and
the increase in the severity of colon epithelial damage, most pronounced in patients with UC. The detected changes
have a negative prognosis for the course and progression of intestinal diseases and require the development of cor-
rective therapy.

Key words: microbiota, matrix metalloproteinases, mucous membrane, mucins, colon, relationship.

Connection of the publication with planned re-
search works.

The work is a fragment of the research work
«Multidisciplinary personalized approach to the
management of patients with comorbidities and
mental health disorders» (state registration number
0124U000097).

Introduction.

Disruption of the intestinal microbiota is one of the
factors that has a significant effect on the onset, course
and progression of intestinal diseases such as irritable
bowel syndrome (IBS), ulcerative colitis (UC), and
adenomatous colon polyps (ACP) [1, 2, 3]. The formation
of intestinal dysbiosis due to the action of certain factors
changes the balance between the microbiota and the
human body and leads to the transformation of the
integrity of the intestinal barrier [4] due to modification
of mucus production, changes in the synthesis of short-
chain fatty acids, disorders in the mucosal immune
response [5, 6]. In addition, the quantitative imbalance
in the microbiota and functional disorders of the large
intestine microflora (LI) lead to a chronic inflammatory
process in the intestinal epithelium [7, 8], which plays
an essential role in pathological conditions.

The colonic mucosa (CM) is the first line of defense
of the intestine against dysbiotic effects, which regulates
the stability of homeostasis maintained by goblet cells.

Goblet cells produce more than 20 subtypes of mucins
that ensure balance and equilibrium in the intestine [9,
10]. Most authors believe mucin dysfunction (MUC)
plays a leading role in developing intestinal diseases.
Mucin expression is regulated by nonspecific factors
such as microbiota [11], especially butyrate-producing
microbiota [9] and specific epigenetic modulators [12].
Some scientists have found that mucin secretion is in-
creased in IBS, along with increased permeability to the
CM [13]. Other authors have linked changes in mucin
expression to the development of spontaneous colitis
and dysplastic disorders [14]. The role of MUC1 overex-
pression in the development and progression of UC has
also been proven, as well as MUC5AC, whose ectopic
expression was observed in UC, dysplastic changes and
neoplasms [12, 15].

In addition, the stability of CM functioning depends
on regulatory proteins such as cytokines, growth fac-
tors, and matrix metalloproteinases (MMPs), which are
proteolytic enzymes that modulate cellular homeostasis
and immune responses. MMPs play an essential role in
regulating extracellular matrix remodeling, inflammato-
ry and neoplastic changes in tissues, and may influence
the formation of intestinal pathology. Any abnormalities
in the functioning of MMPs that occur under the influ-
ence of external and internal factors, including dysbiotic
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disorders, can alter signaling cascades, initiating inflam-
matory processes in the TC [16, 17, 18].

In turn, some authors have shown the protective
role of MMPs in the stability of the gut microbiota,
which is a change that significantly impacts intestinal
disease development. Thus, the expression of MMP-9
in the LI epithelium preserves the intestinal microbio-
ta and promotes the normalization of Bacteroidetes
and Firmicutes levels, which comprise the bulk of the
healthy intestinal bacterial population. Overexpression
of MMP-9 is associated with decreased extracellular
permeability [19]. Such MMPs as MMP-1,-8,-9,-10,-12,-
13 are not detected in healthy CM, and their expres-
sion affects the reparative processes. Other MMPs-2,
-3, -7 perform protective functions, regulate cellular
homeostasis and are constantly expressed in inflam-
matory bowel disease [17]. And the appearance of an
imbalance in the ratio of MMPs and tissue inhibitors of
matrix metalloproteinases (TIMPs) disrupts the protec-
tive functions of the epithelium, provoking the onset of
diseases [11, 17].

Thus, the LI microbiota and its stability is an essen-
tial factor in developing both functional and organic in-
testinal pathology. Changes in the production of MMPs,
intestinal barrier functioning, with the corresponding
production of mucins, directly affect the formation of
intestinal diseases and may depend on LI dysbiosis.
Therefore, determining the relationships between dys-
biotic disorders, the expression of mucins that ensure
CM stability, and MMP production, which modify im-
mune responses and can provoke the appearance of LI
diseases, will help to identify a predisposition to intesti-
nal diseases in a timely manner and prescribe appropri-
ate corrective therapy in the future, which encourages
an in-depth study of these changes in our patients.

The aim of the study.

To evaluate the possibility of a relationship between
dysbiotic disorders of the colon microbiota, MMP-1,-3,-
9, TIMP-1 activity, morphological changes and the de-
gree of accumulation of MUC1 and MUC5AC mucins in
CM in patients with IBD, UC and ACP in Poltava Region.

Object and research methods.

The study included 127 patients who were treated
at the Poltava Regional Clinical Hospital named after
M.V. Sklifosovsky from 2018 to 2021. The study was con-
ducted following the principles of the Helsinki Declara-
tion of Human Rights, the Council of Europe Convention
on Human Rights and Biomedicine, and the provisions
of the relevant laws of Ukraine. The Local Ethics Com-
mittee approved the study protocol for all participants.
Written informed consent was obtained from all pa-
tients who participated in the study. The diagnosis of
IBS was established following the recommendations of
the Rome Criteria IV, 2016 revision. The diagnosis of UC
was based on the Montreal classification, which was
adapted by Silverberg M.S. and Satsangi J. et al., 2005.
The diagnosis of ACP was verified using the recommen-
dations of the endoscopic Paris classification (2002).
The obtained results were compared with the group of
patients with CRC, whose diagnosis was established fol-
lowing the order of the Ministry of Health of Ukraine
Ne703 of 12.07.2016, to identify predictors of neoplastic
changes.

All patients underwent a study of qualitative and/
or quantitative changes in the bacterial flora of the LI

using standard methods, using sets of nutrient media, to
determine anaerobic and aerobic bacteria. The results
were compared with the data of 18 patients in the con-
trol group with colorectal cancer (CRC) and the results
of 34 healthy individuals. Dysbiotic abnormalities were
studied in 48 patients with different subtypes of IBS, 36
patients with ACP, including 11 patients with adenoma-
tous polyps on the background of IBS and 43 patients
with UC. Separately, we studied the data obtained from
6 patients with UC, who had a high degree of activity
and manifestations of pseudopolyposis, characterized
by severe inflammatory changes in the CM, according
to colonoscopy.

Given the greater impact of severe microbiome dis-
orders on the course and progression of diseases and
the possible correlation of changes in the quantitative
content of serum MMP with disorders of the LI micro-
flora, the analysis of MMP content was performed in
patients with subcompensated and decompensated
dysbiotic changes (Il and Il degrees) of the LI microbi-
ota [20], compared with the general group of patients,
healthy individuals and CRC. Quantitative determina-
tion of MMP-1,-3,-9 and their serum TIMP-1 was per-
formed in 49 patients with dysbiotic disorders of the TC
microflora of the Il and Il degree with IBS, UC, ACP and
healthy control groups — 23 patients and 6 patients with
CRC. The determination of MMP was performed using
enzyme-linked immunosorbent assay in the laboratory
of the Ukrainian-German Gastroenterological Center
“BYK-KYIV”, Kyiv. The following test systems were used:
Human MMP-1 ELISA kit (Korea), Human MMP-3 ELISA
kit (USA), Human MMP-9 Quantikine ELISA (USA & Can-
ada), Human TIMP-1 Platinum ELISA (Austria).

To verify the diagnosis, all patients of the study
groups underwent rectoromanoscopy (devices ND — 5,
Re VS — 3), colonoscopy (devices WC88WM, KUVO — 1,
Olympus — CF — 30L), where the condition of CM was
assessed, the presence of pain syndrome was detected
during the examination, biopsy material was taken with
subsequent morphological diagnosis and compliance
with international standards. To identify possible similar
mechanisms of influence on the development of IBS, UC
and ACP, immunohistochemical examination of MUC1,
MUCS5AC mucins in LI tissues was performed in 21 pa-
tients with UC and 8 patients with IBS and ACP accord-
ing to a standardized method [21].

Women predominated among patients with IBS
(with a male/female ratio of 0.42). In other groups, men
predominated. Differences between the groups were
not significant (p>0.05). The average age of patients in
the control group was 29.616.2 years, in patients with
PBS 38.4+5.1 years, in patients with UC 42.7+6.9 years,
in patients with ACP 47.816.1 years. In the comparison
group of CRC patients, the average age was 61.9+5.8
years. Compared to the control group of healthy sub-
jects, no significant difference in age was found in pa-
tients of all three study groups (p>0.05). At the same
time, a significant age difference was found between pa-
tients with IBS (p=0.003) compared to the comparison
group of patients with CRC.

Statistical processing and analysis to determine
the reliability of the results obtained were performed
on a personal computer using standard analytical pro-
grams Microsoft EXCEL (2010) and Student’s t-test; dif-
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ferences were considered statistically significant when
determining the probability (p<0.05).

Research results and their discussion.

According to the results of our study, various mani-
festations of dysbiosis were found among all examined
groups (table 1). The most pronounced abnormalities in
the LI microbiota of the Il and Ill degrees were deter-
mined in the group of patients with UC who had high

Table 1 - Comparison of compensated, subcom-
pensated and decompensated (Il and Ill degrees)
dysbiotic changes in the colon microflora in the
examined patients

| degree of |ll and Il degrees of|
dysbiosis dysbiosis

n % n %
IBS (n=48) 28 58,3** 15 31,3*
CP (n=36), of them: 15 41,7 13 36,1*
CP+IBS (n=11) 3 27,3 8 72,7
UC (n=43), of them: 13 | 30,2%** 30 69,8%**
UC, high activity (n=6) 0 0 6 100*
Total (n=127) 56 44,1 58 45,7
Control group CRC (n=18) 6 33,3 10 55,6

Notes: * — p<0.05 — comparing dysbiosis of Il and Il degrees in
patients with IBS, the general group of CP and CP that occurred on the
background of IBS; comparing dysbiosis of Il and Ill degrees among all
patients and UC with high activity; ** — p<0.02 — comparing dysbiosis
in patients with IBS | and II+lll degrees; *** — p<0.01 — comparing
the degree of dysbiosis in patients with UC | and II+lll; comparing
dysbiosis of Il and Il degrees in patients with CP and UC; £ — p<0.001
—comparing Il and Ill degrees of dysbiosis in the IBS and UC groups.

disease activity — 6 (100%) patients, with a significant dif-
ference compared with all examined patients (p<0.05).
In the general group of patients with UC, dysbiosis of
the 1l and Ill degrees was detected significantly more
often — 30 (69.8%) patients, compared with the | degree
of dysbiosis in UC (p<0.01) and groups of patients with Il
and Il degrees of dysbiosis in IBS — 15 (31.3%) patients
(p<0.001) and in patients with CP — 13 (36.1%) patients
(p<0.01) (r=0.69).

In patients of the control group with CRC, a pro-
nounced increase in the frequency of Il and Ill degrees
of dysbiosis was also determined — 10 (55.6%) patients,
but the difference was not significant compared to the
first degree of dysbiosis in CRC and Il and Il degrees in

Table 2 — Peculiarities of serum MMP-1, MMP-3, MMP-9,
TIMP-1 content in patients with Il and Ill degrees

of colon microflora dysbiosis

patients with IBS and CP (p<0.1). In patients with IBS,
dysbiosis of the Il and Ill degrees was determined signifi-
cantly less often than that in IBS (p<0.05). A significant
deterioration in the microbiota in patients with CP that
occurred in the background of IBS was also found. In
this subgroup, patients with dysbiosis of the Il and Il de-
grees were significantly more often detected compared
to the IBS and CP groups (p<0.05), which had a positive
correlation with the growth of dysbiotic changes in such
patients (r=0.88), determining the significant influence
of the LI microbiota on the occurrence of LI polyps on
the background of IBS.

Taking into account the significant effect of dysbiotic
microflora disorders on the onset and progression of
inflammation in the CM [7, 8], regulation of intestinal
homeostasis and immune system [5, 6], there is a pos-
sible relationship with MMPs, which are activated dur-
ing inflammatory processes [17] and the occurrence of
neoplasia, we analyzed the peculiarities of determina-
tion of MMP-1, -3, -9 and TIMP-1 in the blood serum
of patients of the examined groups in the detection of
Il and Ill degrees of dysbiosis LI. When considering the
frequency of detection of serum MMP-1,-3,-9 and TIMP-
1 in the groups of patients, the changes detected were
deepened compared to all patients and healthy individ-
uals. The results are presented in table 2.

According to the data presented, in case of dysbiosis
of microflora LI of Il and Il degrees, a high amount of
MMP-1 in the blood was maintained among all patients
— 77.49+18.97 ng/ml with a significant difference com-
pared to healthy patients — 7.52+5.06 ng/ml (p<0.01).
Among all examined patients, the amount of MMP-1 in-
creased moderately with increasing degree of dysbiosis,
without a significant difference between the groups. The
most pronounced changes were found in patients with
UC —91.78412.65 ng/ml (p<0.001) and in patients with
UC with a high degree of disease activity — 84.22+16.91
ng/ml (p<0.01), which are significant in comparison with
healthy individuals. Similar results were obtained in the
CRC control group — 86.33+19.61 ng/ml (p<0.01) com-
pared to healthy volunteers, which confirms the role
of MMP-1 in the development and course of intestinal
diseases. Accordingly, with deviations in serum MMP-3
and TIMP-1 content in severe dysbiosis of LI, the results
did not show a significant difference compared with the
general group of patients and healthy
subjects.

The quantitative content of MMP-9

in the blood serum in dysbiosis of 1l and

Patient groups | n Indicators (ng/ml) Il degrees of microflora LI increased

oLl L LG A E e il L among all examined patients compared
UC, of them: 24 (91,78+12,65% | 7,88+1,43 [1319,36+128,69+*%| 997,48+387,47 with the general indicators. The aver-
UC high activity | 6 (84,22+16,91**| 7,92+1,32 |1431,154+78,67¢%¢|973,41+394,10 age content of MMP-9 in all examined
ACP, of them: 12 | 77,62+14,79% | 6,63+1,52 | 597,82+196,18 |985,83+378,59 patients was beyond the range of refer-
ACP+IBS 7 | 54,21424,17 | 7,41+1,98 | 583,76+159,24 |981,19+389,48| ence values (169 — 705 ng/m|); in severe
IBS 13 [59,46+19,48% | 6,58+1,22 | 493,47+218,95 |878,94+357,63 dysbiosis LI, it was 718.59+133.93 ng/ml
Total 49 | 77,49+18,97% | 7,11+2,34 | 718,59+133,93* |956,29+361,37| with a significant difference compared
CRC 6 |86,33+19,61**|12,73+2,96| 498,27+137,43** |946,25+402,87| to healthy subjects (p<0.05). The highest
Healthy 23| 7,52+5,06 |6,56+1,01 | 334,49+113,38 |579,15+137,62| mean value of MMP-9 content was found

Notes: * — p<0.05 — comparison of all patients with healthy; ¢ — p<0.01 -
activity compared with IBS patients and CP+IBS group; *-p <0.01 — UC group compared with
the examined groups, all patients, healthy individuals and CRC; **-p <0.01 — comparison of
control groups; comparing UC of high activity and CRC with healthy subjects; ee — p<0.002 —
comparing UC of high activity with IBS and CRC groups; % — p<0.001 — comparing all patients
with healthy subjects; comparing IBS, CP, UC groups with healthy subjects; comparing UC of

high activity with all patients and healthy subjects.

in patients with UC — 1319.36+128.69
ng/ml (r=+0.61), which was significant-
ly different from all examined patients
with dysbiosis of the TC microflora of the
Il and Il degrees of healthy individuals
(p<0.01). In patients with UC with se-

UC group of high
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vere dysbiosis, there was a signifi- | ¢
cant difference between the CRC
control group, IBS, ACP groups, | 50
and the ACP subgroup that oc-
curred on the background of IBSS
(p<0.01). In the UC group, which
had high disease activity and in

57,1

53,3
50
46,1
39,3
40 - £
33,3
30 } 26,7
100% of cases subcompensated | 10 . 15.4 16,7
or decompensated dysbiotic s
changes in LI, the mean increase | 10 5 67
in MMP-9 content was the most O m 0 [ 0
0
IBS uc cP CRC

pronounced — 1431.15+78.67 ng/
ml, significant compared to all
patients examined (p<0.001), the

33,9
29
25,81
II;II

Total

m Severe (1) m Moderate m Mild Remission

control group with CRC and IBS
(p<0.002) and the ACP group and
the ACP+IBS subgroup (p<0.01).
There was no significant difference in the MMP-1,-9/
TIMP-1 content imbalance and gender characteristics
between patients with severe manifestations of LI dys-
biosis and mild changes in LI microflora.

Thus, in patients of the examined groups, with the
deepening of dysbiotic changes in the LI microflora,
an increase in the content of MMP was detected. The
mean values of MMP-1 in the blood serum with increas-
ing LI dysbiosis increased in all groups, without a signifi-
cant difference between them, but significantly differ-
ent from healthy subjects. The greatest changes were
found in the content of MMP-9, which correlated with
the increase in dysbiosis in patients with UC and disease
activity, possibly significantly impacting the progression
and course of the disease.

Given the possibility of dysbiotic disorders of the LI
microflora to initiate changes in the permeability of the
CM epithelium, which can provoke the appearance of
intestinal diseases and modify apoptotic reactions in
cells, thereby provoking the appearance of neoplasia [1,
5, 7], the relationship between the degree of dysbiosis
of the LI microflora, morphological features of the CM in
the examined patients with additional analysis of MUC1
and MUCS5AC expression was studied.

In the study of endoscopic features in patients of the
examined groups with different degrees of LI dysbiosis,
the frequency of pain syndrome with increased dysbiot-
ic disorders in the LI microflora was revealed. Significant
changes were identified in patients with IBS, in whom 13
(86.7%) patients with Il and IIl degrees of dysbiosis had
pain during the examination, in contrast to the first de-
gree of dysbiosis — 9 (32.1%) patients (p<0.01). In addi-

Figure 1 — Correlation of dysbiotic microflora disorders of LI degree with the severity of
morphological changes in CM in the examined patients (%).

According to the data obtained by LI endoscopy, in
patients with Il and Ill degrees of dysbiosis in IBS, the
frequency of focal superficial hyperemia of the mucous
membrane significantly increased — 10 (66.7%) pa-
tients, compared with the first degree — 6 (21.4%) pa-
tients (p<0.01), without a significant difference in other
groups. In patients with UC at Il and Il degrees of dysbio-
sis LI, the occurrence of CM bleeding increased to 70.0%
(in the general group — 41 (63.1%) patients), diffuse
erythema of the mucous membrane was more often
detected — 24 (80.0%) patients (in the general group 47
(72.3%) patients), but the difference compared with the
first degree of dysbiosis was not significant (p>0.05). Pu-
rulent exudate — 8 (26.7%) patients was detected only in
patients with severe manifestations of LI microflora dys-
biosis in UC, which worsened the course of the disease
and required additional therapy.

To determine the possible influence of LI dysbiosis
on morphological changes in CM in intestinal diseases,
the severity of the processes was analyzed according to
the morphology obtained during histological examina-
tion (fig. 1-2). According to the data obtained, among all
the examined groups of patients with Il and Ill degrees
of dysbiosis, 25 (36.8%) patients were significantly more
likely to have acute manifestations of CM lesions, which
were manifested by the severity of infiltration with an
increased number of polymorphonuclear leukocytes,
the appearance of crypts of abscesses, microerosions,
compared with mild dysbiotic disorders of mild degree
—7(11.3%) patients (p<0.001).

The activity of morphological manifestations of CM
lesions significantly increased in I+l degrees of dysbio-

tion, in patients with IBS, with in- -

creased dysbiotic disorders in the %0 80
LI, endoscopic changes in the CM o
were observed in 100% of cases,

in contrast to the first degree — o
10 (35.7%) patients (p<0.001). | *°
Similar abnormalities were found | °
in CP-9 (69.2%) patients with 1l | 3°
and Ill degrees of dysbiosis and 4 | 20
(26.7%) patients with I-degree of | 10
LI microflora dysbiosis (p<0.05). | ©
In patients with UC, regardless
of dysbiotic changes, endoscopic

m Severe (1)

80

76,9

Total

cp CRC

 Mild = Moderate Remission

abnormalities in the CM were de-
tected in 100% of cases.

Figure 2 — Interrelation of dysbiotic microflora disorders of LI I+l degrees with the severity of

morphological changes in CM in the examined patients (%).
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sis in 32 (47.1%) patients, compared with the first de-
gree — 16 (25.8%) patients, among all examined groups
with moderate manifestations of the acuteness of the
process (p<0.02). At the same time, at the first degree of
dysbiosis of the LI microflora, the frequency of detection
of a mild degree of CM lesion, with the absence of ul-
cers, erosions, moderate cellular infiltration with single
clusters — 18 (29.0%) patients (p>0.05) and a significant
difference in the detection of remission — 21 (33.9%) pa-
tients (p<0.05), compared with severe dysbiosis.

Among the examined groups, the association of dys-
biosis of Il and 1l degrees with the acuteness of the CM
lesion process with severe manifestations was found
in patients with UC — 24 (80.0%) patients, compared
with the first degree of dysbiosis of the LI microflora —
6 (46.1%) patients (p<0.05). In patients with IBS, a sig-
nificant difference was found in the growth of moderate
manifestations of acute process in CM at I+l degrees
of dysbiosis — 12 (80.0%) patients (p<0.001), compared
with the first degree of dysbiosis, Fisher’s exact criterion
(p<0.0001). Similar changes were also found in patients
with CP, but no significant difference was determined
(p>0.05).

Thus, in the examined patients, inflammatory pro-
cesses in the CM increased with deepening dysbiosis of
the LI microflora, the greatest dependence was found
in terms of severe severity of manifestations in patients
with UC, and moderate changes in the severity of the
process in patients with IBS. Morphological abnormali-
ties in the LI mucosa confirmed these features. In the
group of UC patients with Il and Ill degrees of LI dys-
biosis, a marked decrease in the PAS reaction of goblet
cells, sometimes the absence of this reaction was de-
termined — 11 (78.6%) patients, significantly compared
with patients with | degree of dysbiosis — 2 (28.6%) pa-
tients (p<0.05).

When assessing the degree of accumulation of
MUC1 and MUC5 AC in CM in patients with UC with
severe dysbiosis, the frequency of detection of weak
and absent expression of MUC1 in the crypt epithelium
significantly increased — 12 (57.1%) patients compared

DOI 10.29254/2077-4214-2024-1-172-168-179
YOK 616.34-092-071:611.018
Kup’aH O. A.

with the first degree of dysbiosis (p<0.05), which con-
firms the decrease in the protective functions of the LI
mucosa and the possibility of the influence of dysbiosis
on the course of the disease. The content of MUC5 AC
in the LI epithelium in patients with different degrees of
dysbiosis did not differ significantly. In patients with IBS
and CP, no significant changes in the content of mucins,
which were assessed by the PAS reaction of goblet cells
and the degree of accumulation of MUC1 and MUC5 AC
mucins, were determined.

Conclusions.

Thus, in the examined patients, an increase in the
content of serum matrix metalloproteinases was found
with deepening of LI microflora dysbiosis. Quantitative
indicators of serum MMP-1 in Il and Ill degrees of LI
dysbiosis increased in all groups of patients. The quan-
titative content of MMP-9 positively correlated with the
deepening of dysbiotic disorders in patients with UC and
increased disease activity. The increase in dysbiotic ab-
normalities in the microbiome was accompanied by an
increase in the severity of CM lesions in both IBS and UC
patients, who also showed a sharp decrease in MUC1
expression in the epithelium, impairing CM’s protective
properties. The detection of simultaneous impairment
of serum MMP-1,-9 content, increased severity of the
process according to the histological examination of CM
with an increase in the degree of dysbiosis, determines
the presence of a relationship between immunological,
morphological changes and microbiome disorders in the
examined patients and has a negative prognosis for the
progression and course of the diseases.

Prospects for further research.

In the future, it is planned to develop therapeutic
regimens for the correction of patient management,
taking into account the possible prevention of disease
progression, depending on the characteristics of the
identified relationship between disorders of the colon
microflora, the level of serum matrix metalloprotein-
ases and the morphological characteristics of the intes-
tinal mucosal barrier.

OCOBJ/INBOCTI B3AEMO3B A3KY MIKPOBIOMY, MATPUKCHUX META/IONPOTEIHA3
TA MOP®O/IOTIYHUX 3MIH EMITENIO Y NALIEHTIB 13 ®YHKLUIOHA/IbHOKO
TA OPTAHIYHOKO KULLUEYHOIO MNATONOrIEO

MNonTtaBcbKui gepKaBHUIT MeguuHKiA yHiBepcuTeT (M. MonTasa, YKpaiHa)
hel_kirjan@i.ua

Kuwkosuli 0ucbio3 ocmaHHIM 4acoM po32190aemoca AK OOUH i3 YUHHUKIB, AKuli Mmae cymmesull 8naue Ha
pO3BUMOK AK (QYHKYIOHAMLHOI MaK | op2aHiyHOi namonoeaii Kuwe4yHuUKa. ToMy 8U3HAYeHHS B830EMO38’A3KI8 MiX
MiKpobiomor, Mopghono2iYHUMU 3MIHAMU enimesnito ma iMyHHUMU 8i0XUAeHHAMU, AKI MOXYymb GUHUKHYymMu
nio 8naueomM Mikpobiomu4YHUX MOpPyWeHb, MOXYMb C80EYACHO 00MNOMO2MU BUABUMU CXU/bHICMb 00 KUWKOBUX
30X80pPHOBAHL MA MPOB8ecMU KopeKyito nikysaHHA. Memor Hawux 0ocnioxeHs byno docnidumu y nayieHmis i3
cuHOpomom noopasHeHoi kuwku (CI1K), HecneuugiuHumMm supazkosum Kosimom (HBK) ma adeHomamo3sHuMu
noainamu mosecmoi Kuwku (AlTK) [lonmascbko2o pezioHy Moxcaugicms 630EMO38°A3KI8 MIHC KUWKOBUM
oucbio3oM, GKMUBHICMIO MAMPUKCHUX memasnonpomeiHas -1,-3,-9, MKAHUHHUM iH2i6imopomM MampuKcHUX
memasionpomeiHas-1 cupo8amMKU Kpogi, Mopgono2iYHUMU 3MIHAMU Mma cmyneHem HaKonu4yeHHs myuyuHie MUCT |
MUCS5AC y enimenii Kuwe4yHuka. O6cmexceHHs nposedeHo y 127 nauieHmis i3 ClMK, HBK, AlTK, KoHmposbHi 2pynu
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cKnanu 34 30oposiocobu ma 18 nayieHmieg i3 KPP. Halibinbw supaxceHi 8idxuneHHA y Mikpobiomi 8u3Ha4YeHo y Xx8opux
Ha HBK i3 sucokoro akmusHicme xeopobu (p<0,05), 6 3azanbHili epyni xeopux Ha HBK (p<0,01) (r=0,69) ma y xeopux
Ha MTK, wjo suHUKAU Ha ¢oHi CITK, 8 nopieHAHHI i3 epynamu CIMK ma lNTK (p<0,05) (r=0,88). Mpu ducbakmepiosill ma
Il cmyneHris 3pocmana Kinekicme MMP-1 y Kposi ceped &cix nayieHmis, Halibinbw supaxeHo npu HBK (p<0,001)
ma npu sucokili akmusHocmi HBK (p<0,01). CepedHili emicm MMP-9 y 8cix xeopux 8uxo0us 30 Mex(i KONUBAHHS
pedpepeHMHuUX 3Ha4eHb, Halibinow eupaxeHo npu HBK (p<0,01) (r=+0,61). Ceped obcmexceHux epyn 8uUA6aAEHO
acoyiauito ducbiozy Il ma Ill cmyneHie i3 supaxceHoo 20cmpomoto npouecy ypaxceHHs COTK npu HBK (p<0,05) i
DPIBKUM 3HUMCEeHHAM PAS-peakuyii kenuxonodibHux kaimuH (p<0,05) ma i3 nomipHoto 2ocmpomoto npouyecy npu CIK
(p<0,001). ¥ xeopux i3 HBK nipu Il ma Ill cmyneHsax ducbiozy 00cmogipHO 3p0cmasna 4acmoma 8usiesieHHA caabKoi
abo sidcymHboi ekcnipecii MUCI e enimenii Kpunm, nopisHtoro4u i3 | cmyneHem ducbiosy (p<0,05), wo nozipwysaso
30XUCHI ¢yHKYil cnu3oeoeo bap’epy KuweyHUKa. OmpumaHi 0aHi ceidyames Npo HAA8HICMb 830EMO38 A3KY MiHC
3POCMAHHAM cmyneHo 0ucbiosy, KinbKiCHUM 8MiCmoM MampuKkcHUX memasonpomeiHnaz MMP-1,-9 cuposamku
Kposi ma nidcusneHHAM 20CmMpPomu ypaxeHHs erimesnito moecmoi KUuWwKu, Halibinbw eupaxeHo y nauieHmis i3
HBK. BuseneHi 3amiHu maromes HecamusHuli pozHo3, w000 rnepebizy ma npo2pecysaHHA KUWKOBUX 30X80PtO8AHb i
nompebyroms po3pobKu Kopuzyro4yoi meparii.

Knrouosi cnoea: mikpobioma, MampuKkcHi memasonpomeiHasu, cau308a 060/0HKA, MyYUHU, MOBCMA KUWKA,

830EMO038’A30K.

38’A30K nyb6aikauii 3 n1aHOBMMM HAyKOBO-4OCNIg-
HUMK poboTamu.

PoboTta € pparmeHTOM HayKoBO-AOCNiAHOT poboTH
«MynbTrancumnaiHapHuii nepcoHidikoBaHMi Niaxia Ao
MEHEKMEHTY MaLieHTIB 3 KOMOPO6iIAHO NaTonorieto Ta
NOpyLUEHHAM MeHTaNbHOro 340pos’a» (Ne aepskaBHoi
peectpauii 0124U000097).

Bctyn.

MopyLeHHA MiKpOb6iOTH KULLEYHMKA € OAHWUM i3 YNH-
HUKIB, AKMIA Ma€ 3HAYHWUI ePeKT Ha nosABsy, nepebir Ta
NporpecyBaHHA TAKMX KMLLUKOBUX 3aXBOPOBaHb, AK CUH-
OPOM noapasHeHoro KuuweyHuka (CMK), Hecneuundiy-
HWI BMPa3KoBuUI KoniT (HBK), a TakoXK aAeHOMaToO3HMX
noninis ToBctoi KMwkKm (ANTK) [1, 2, 3]. PopmyBaHHSA
KMLLIKOBOro AucHbaKkTepiody 3a paxyHOK Aii neBHUX dak-
TOPIiB, 3MiHIOE PiBHOBAry MiX MiKpo6ioTO Ta IIOACBKMM
opraHiamom i NpM3BoOAUTb A0 TpaHcpopmalii winicHocTi
KuwKoBoro 6ap epy [4] 3aBaaku mogmdikauii npoayKuji
CNN3Y, 3MiH Y CMHTE3i KOPOTKONAHLLIOTOBUX XMUPHUX KMC-
JI0T, po3nagiB y poboTi MyKo3asibHOI iMyHHOT BianoBiaj
[5, 6]. Kpim TOro, He nuLe KinbKicHWI agucbanaHc y mi-
KpobioTi, ane i pyHKLiOHAbHI NopyLLIEHHS MiKpodaopu
TOBCTOI KMLWKM (TK) cnoHyKatoTb 0 XPOHIYHOrO 3ananb-
HOro Mnpouecy B KuWKoBomy enitenii [7, 8], sakui Bigi-
rPAE BAa*KNMNBY PO/b Y BUHUKHEHHI NAaTONOTNYHMX CTaHIB.

CnusoBa 06010HKa ToBCTOT KMLWKKM (COTK) € nepLuoto
NiHIEI0 3aXMCTY KMLWEeYHMKA Big AMCHIOTUUYHOrO BNAUBY,
AKa peryntoe cTabinbHiCTb romeocTasy, Wo NiaATPUMYETb-
CA KeNnXonogiobHUmu KnitnHamu. KennxonogibHi knitu-
HUM NPoAyKytTb binblue 20 NigTMNIB MyUUHIB, AKi 3a6e3-
nevyroTb piBHOBary Ta 6anaHc y poboTi KuweyHukKa [9,
10]. BinblwicTio aBTOpiB came MOpyLWeEHHI B GyHKLjo-
HyBaHHi myumHis (MUC), BigBoguUTbCA NpoBigHa Pob Y
PO3BUTKY 3aXBOPHOBaAHb KMLLEYHMKA. EKcnpecia myuuHis
peryntoetbeca HecneundiyHMmn daktopamm, TakKUMK AK
MikpobioTa [11], ocobnaunso, Aka npoayKye bytupart [9]
Ta cneundiyHUMMU  enireHeTUYHUMU  MOAYNATOPaAMM
[12]. Aeski HaykoBui BuaBuAK, wo npu CMK nigcmnto-
€TbCA CeKpeLuia MyLMHIB, nopag i3 nigBuLLEeHOo npo-
HUKHicTio B COTK [13]. IHWi aBTOpPM NOB’A3YIOTb 3MiHK
B eKCMpecii MyLMHIB i3 PO3BUTKOM CMOHTAaHHOTO KOAITy
Ta AUCNAACTUYHUMK nopyleHHamK [14]. Takox agose-
AeHa ponb HagmipHoi ekcnpecii MUC1 npu po3BuTKY Ta
nporpecysaHHi HBK, ak i MUC5AC, ektonivyHa ekcnpecia
AKOro crnocTepiranacb npu HBK, AMNAacTMyHMx 3miHax i
HOBOYTBOpEeHHsAXx [12, 15].

Kpim TOro, ctabinbHictb pobotn COTK 3anexuTb Bifg,
TaKUX PerynaTopHux BinkiB AK LUTOKIHM, GaKTOpU pocTy
Ta MaTPUKCHI meTanonpoTeiHasu (MMP), ki BigHOCATb-
€A A0 NPOTEONITUYHNX GEPMEHTIB i MOAYNHOOTb KAITUH-
HUI TOMeocCTas Ta iMyHHi Bignosigi. MMP BigirpatoTtb
BaXK/INBY PO/Ib Yy perynauii nepebynoBm No3akNiTUHHOMO
MATPUKCY, 3anasbHUX Ta HEOMNIACTUYHUX 3PYLLUEHHAX Y
TKaHMHAX | MOXYTb BNAMBATU Ha GOPMYBaHHS KULLIKOBOI
natonorii. Byapb AkKi BiaxnneHHa y dyHKuioHyBaHHi MMP,
O BMHWKAOTb Mif BNJAMBOM 30BHILLHIX Ta BHYTPILWHIX
dakTopiB, B TOMY YncAi i AUCOIOTUYHUX NOPYLLUEHb, MO-
KYTb 3MIHUTUM CUTHA/bHI KaCKagM, iHiLitoBaBLIW 3anasb-
Hi npouecn y TK [16, 17, 18].

B cBOtO Yepry, AeAKi aBTOpU JOBOAATb 3aXMCHY POJb
MMP y cTabinbHOCTi MiKpPOBIOTM KMLIEYHMKA, 3MiHK
AKOI Baromo BMN/IMBAKOTb Ha PO3BUTOK KMULLKOBMX 3aXBO-
ptoBaHb. Tak ekcnpecia MMP-9 B enitenii TK 36epirae
KMLIKOBY MIKpObGioTy Ta cnpuse Hopmanisauii piBHiB
Bacteroidetes i Firmicutes, siki cknazatoTb OCHOBHY Yac-
TUHY 340pOBOI GaKTepiaNbHOI MonynALUil KMLWEYHMKa.
HagmipHa ekcnpecia MMP-9 nos’sizaHa 3i 3HUMKEHHAM
eKcTpauentonsapHoi npoHukHocTi [19]. Taki MMP, sk
MMP-1,-8,-9,-10,-12,-13 He BWM3Ha4alOTbCA B 340POBIN
COTK, aix ekcnpecia BNAMBAE Ha penapaTmMBHI npouecu.
IHWi MMP-2,-3,-7 BUKOHYIOTb 3aXUCHi QYHKLi, perynto-
I0Tb KNITUHHWI FOMeOoCTa3 Ta MOCTIMHO eKChnpecyoTb-
CA Npu 3anasibHUX 3aXBOPIOBAHHAX KULWeEYHMKa [17]. A
nosiea gucbanaHcy y cnissigHoweHHi MMP Ta TKaHWH-
HUX iHriBiTopax MATPUKCHUX meTanonpoteiHas (TIMP)
NopyLUYe 3aXUCHi GYHKLIi eniTenito, NpoBOKyHUN BU-
HUKHEHHA 3axBoptoBaHb [11, 17].

TakuMM YnMHOM, MikpobioTa TK Ta i cTabinbHicTb € Ba-
rommm GpakTopom y po3BUTKY AK PYHKLiOHANbHOI, TaK
i OpraHiYHOI KULWKOBOI MaTonorii. 3MiHM y NPOAYKLii
MMP, dyHKLiOHYBaHHI KMLWKoBOro 6ap’epy, i3 Bignosia-
HOO MPOAYKLiE MYLMHIB, 6e3nocepesHbO BNMBAOTbL
Ha GOpMyBaHHA 3aXBOPHOBAHb KULIEYHMKA i MOXKYTb
3anexatm Big Aucbaktepiosy TK. Tomy BM3HaAYEHHSA
B33aEMO3B’A3KIB MiXK AUCOIOTUYHMMKU MNOPYLUEHHAMM,
EKCMNpecielo MyUMHIB, AKi 3abe3nevytoTb cTabinbHICTb
COTK, a Takox npoaykuieto MMP, aki moandikytoTb
iMyHHI BigNOBIAi Ta MOXYTb NMPOBOKYBaTM MOABY XBO-
po6 TK, 4ONOMOKe CBOEYACHO BUSABUTU CXU/bHICTb A0
KMLLKOBMX 3aXBOPIOBAHb Ta MPU3HAYMUTK B NOAA/NbLIOMY
BiAMOBIAHY KOpWrylo4vy Tepanito, WO CMNOHYKaE A0 Mo-
TNMBNEHOro BUBYEHHSA AAHMX 3MiH Y HALLMX XBOPUX.
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Merta gocnigiKeHHs.

OuiHuTtK y nauienTis i3 CMK, HBK ta AMTK MonTas-
CbKOrO perioHy MOIMBICTb B3aEMO3B’A3KY MixK AMCHi-
OTUYHMMU MNOPYLLUEHHAMM MIKPOBIOTU TOBCTOI KULLKK,
akTMBHicTO MMP-1,-3,-9, TIMP-1, mopdonoriyHumm
3MiHAMM Ta CTyneHem HaKonuyeHHsa myumHis MUC1 i
MUC5ACy COTK.

O6’eKT i meTOAM AOCNIAXKEHHA.

Y pocnigxeHHs 6yno BkAoYeHO 127 nauieHTis, fAKi
nikyBanuca B MNonTaBCbKi 06NaCHIN KAIHIYHIN nikapHi
im. M.B.CKknipocoBcbKkoro i3 2018 no 2021 pik. docni-
O)XKEHHA MPOBOAMAOCA 3riAHO 3 NPUHUMMAMKU [enbCiH-
CbKOi fgeKnapaLii OXOPOHM npaB NOAMHKU, KOHBEHL,i
Paan €sponu npo npaBa AAMHM | BiomeanumnHy Ta
NONOXKEHHAM BiANOBIAHMX 3aKOHIB YKpaiHW. [MpoToKon
[OCNIAMEHHA NorofKeHo JIoOKabHUM eTUYHUM KOMiTe-
TOM AnA BCix, xT0 6pas yyacTtb. MucbmoBa iHbopmoBaHa
3roga byna oTpMmaHa Bifg, ycix XBOpuXx, AKi bpanu yyactb
y gocnigKeHHi. iarHos ClNK BcTaHOBAOBaNM BiANOBIA-
HO peKkomeHAauin PumcbKux Kputepiis IV, nepernagy
2016 poky. Mpwn BcTaHOBAEHHI giarHo3y HBK kepyBanu-
ca MoHpeanbCbKo Knacuodikauieto, aka byna aganto-
BaHa Silverberg M.S. Ta SatsangiJ. et al., 2005 p. [iarHo3
AMNTK BepudikyBanu, BUKOPUCTOBYIOUM PEKOMEHAA-
Lii eHaockoniyHoi Mapu3bKoi Knacuodikauii (2002 pik).
OTpuMmaHi pe3ynbTatv, ANA BUABMEHHA MPeAnKTOpiB
NoABM HEOMJIACTUYHUX 3MiH, MOPIBHIOBANAM i3 rpynoto
nauieHTie i3 KPP, giarHo3 AkMm BCTaHOBAIOBAAW Bigno-
BigHO Haka3y MO3 YkpaiHm Ne703 Big 12.07.2016 p.

Bcim xBOpMM nNpoBeAeHO BUBYEHHA AKiCHWX abo/
Ta KinbKicHMX 3MiH y 6akTepianbHii dnopi TK 3a go-
NMOMOrOK0 BUKOPUCTAHHA CTaHAAPTHMX METOAIB, i3 3a-
CTOCYBaHHAM HabOPiB KMBWUIbHUX CEPenoBULL, ANA
BM3HAYEHHA aHaepobHUX Ta aepobHuMx bakTepiin. OTpu-
MaHi pe3ynbTaTv NOPiBHIOBA/IM 3 AaHMMM 18 nauieHTiB
KOHTPO/IbHOT TPynu i3 KonopekTanbHUm pakom (KPP)
Ta pesynbratamu 34 3a0poBux ocib. AncbioTnuHi Bia-
XUNeHHa gocnignnn y 48 xsopux pisHux nigtunis CrK,
36 nauieHTis, WwWo mann AMNTK, cepen Aknx y 11 xsopux,
afeHoMaTo3Hi noninu 3'asunauca Ha ¢oHi CMK Ta 43
nauienTis i3 HBK. OKpemo BMBUYMIM OfeprKaHi AaHi 6
xBopux Ha HBK, aAKi Manu BUCOKWUI CTyNiHb aKTUBHOCTI
Ta NPOABWM NCEBAOMNONINO3Y, WO XapaKTepusyBaiu BU-
paeHi 3ananbHi 3miHm COTK, 3a gaHMMKM KONOHOCKOMII.

BpaxoBytoun Baromilmii BMAMB BUPAXKEHUX MNOPY-
WweHb Mikpobiomy Ha nepebir Ta NporpecyBaHHA 3axBo-
ptoBaHb, MO/IMBUIA B3AEMO3B’A30K 3MiH Y Ki/ibKicHOMY
BmicTi MMP crMpoBaTKM KPOBI i3 NOPYLUEHHAMWU MIKpO-
dnopu TK, aHanis Bmicty MMP npoBoauan y nawieHTiB,
O Main cybKOMMNecoBaHi Ta AEKOMMEHCOBaHI gucbio-
TU4Hi 3MiHK (I Ta Il ctyneHto) mikpobiotn TK [20], no-
piBHIOIOUM i3 3arasibHOK TPYMnok XBOPUX, 340POBMMMU
ocobamu Ta KPP. KinbkicHe Bu3HavyeHHA MMP-1,-3,-9 Ta
ix TIMP-1 cupoBaTKM KpoBi NpoBeaeHo y 49 xBopux, AKi
Mann ancbioTnuHi nopyweHHa mikpodnopu TK Il Ta llI
crynento i3 CMK, HBK, AMTK i KOHTponbHWX rpyn 340po-
BUX — 23 0cobu Ta 6 xBopwux i3 KPP. BusHaueHHss MMP
BMKOHAHO i3 BMKOPWUCTAHHAM METOAMKN iMyHObep-
MEHTHOTO aHani3y B 1abopatopii YKpaiHCbKo-HiMeLbKo-
rO racTPOEHTEPO/OrYHOro LeHTpY «BYK-KUTB», m. Kuis.
Bukopuctosysanm tect-cuctemn Human MMP-1 ELISA
kit (Kopesa), Human MMP-3 ELISA kit (USA), Human
MMP-9 Quantikine ELISA (USA&Canada), Human TIMP-
1 Platinum ELISA (AscTpis).

Bcim nauieHTam gocnigxysaHux rpyn, ana sepudi-
Kauii fgiarHo3y, NpoBoAUAN peKTopomaHocKonito (ana-
patu HJ, — 5,Pe BC — 3), konoHockonito (anapatn WC-
88WM, KYBO — 1, «Olympus — CF — 30L), ae ouiHoBanu
ctaH COTK, BUABNAAM HanaBHICTb 601bOBOrO CUHAPOMY
npu AocnigKeHHi, BUKOHyBanu 3abip bionciliHoro ma-
Tepiany i3 nocnigytouotd MopdoNoriyHOW AiarHOCTU-
KO Ta AOTPUMAHHAM MiXHAPOAHUX CTaHzapTis. [na
BUAB/IEHHA MOXJ/IMBUX CXOXKUX MEXaHi3miB BNIMBY Ha
possuTtok CIK, HBK ta AMNTK, y 21 xBoporo Ha HBK T1a 8
nauieHTis i3 CIMK ta AMTK npoBogunaun imyHorictoximiyHe
pocnigxeHHAa myuunHis MUC1, MUC5AC B TKaHMHax TK
BiANOBIAHO 0 CTaHAaPTU30BaHOT MeToanKm [21].

Cepep, naujieHTiB i3 CMK nepesakanu »KiHKK (3i cnis-
BigHOWEHHAM Y0N0BIiKiB/KiHOK 0,42). B iHWwMX rpynax
nepesakasin YON0BIKK. BiAMIHHOCTI MiX rpynamu Hego-
ctoBipHi (p>0,05). CepeaHili BiK NaLieHTIB KOHTPONbHOI
rpynu ctaHosms 29,616,2 pik, y xsopux Ha ClK 38,415,1
pokiB, y nauieHTiB i3 HBK 42,7+6,9 pokis, y xBOpux Ha
AMNTK 47,8+6,1 pokiB. Y rpyni NopiBHAHHA XBOPUX Ha
KPP, cepenHiit Bik ctaHoBmB 61,9+5,8 pokis. [MopiBHAHO
3 KOHTPONLHOO FPYMOI0 340POBUX, Y XBOPUX BCIX TPLOX
AOCNIoXKYBaHWUX Tpyn AOCTOBIPHOI Pi3HMLUi 33 BIKOM He
BuasneHo (p>0,05). Y Toi e Yyac 3HalnaeHOo AOCTOBIpPHY
pi3HMLIO Y BiLi Mix xBopumMuM Ha CIK (p=0,003), nopis-
HIOKOYM 3 TPYMNOLO MNOPIBHAHHA XBOPUX Ha KPP.

CratnctmyHy o6pobKy Ta aHani3 BU3HAUYEHHA JOCTO-
BIPHOCTi y OTPMMaHUX pe3ynibTaTax, NPOBOAW/IM Ha Nep-
COHa/ZIbHOMY KOMI tOTepi, BUKOPUCTOBYHOUM CTAHAAPTHI
aHanitMyHi  nporpamu  Microsoft EXCEL (2010 p.),
Kputepii t — CTblogeHTa, BIAMIHHOCTI BBa*kanuca [o-
CTOBIPHMMM CTAaTUCTUYHO NPU BU3HAYEHHI MMOBIPHOCTI
(p<0,05).

Pe3ynbTatv gocnigyKeHHA Ta ix 06roBopeHHs.

3a pe3ynbTaTamm HaWOro AOCAIAMXEHHA cepes, BCiX
ob6CTeXKeHMX rpyn BUABMAK Pi3Hi Npoasu AncbakTepiosy
(tabn. 1). Hainbinbw BUpakeHi BigXMAEHHN y MiKpobioTi
TK 1l Ta Il ctyneHis BU3HayeHOo B rpyni xBopux Ha HBK,
AKi Mann BUCOKY aKTMBHICTb 3axBoptoBaHHA — 6 (100%)
XBOPMX, i3 4OCTOBIPHO Pi3HULLEIO B NOPIBHAHHI 3 BCiMa
obcTerkeHMMM nauieHTamu (p<0,05). B 3aranbHil rpyni
xBopux Ha HBK, gucbakrtepios Il Ta Ill ctyneHiB Busene-
HO fgocToBipHo YacTiwe — 30 (69,8%) naujieHTiB, B NopiBs-

Tabnuusa 1 — NMopiBHAHHA KOMMNEHCOBaHMX,
cybkomneHcoBaHUX Ta geKomneHcoBaHux (Il Ta lll
CTyneH1o) AucbioTUUHUX 3MiH MiKpodopu TOBCTOT

KULLKK B 06CTeXKEeHUX nayieHTiB

| cTyniHb Il Ta lll ctyneHi

Lucbiosy aucbiosy

n % n %
CNK (n=48) 28 |58,3**| 15 31,3*
MNTK (n=36), i3 HMX: 15 | 41,7 13 36,1*
NTK+CMNK (n=11) 3 | 273 8 72,7
HBK (n=43), i3 Hux: 13 [30,2***| 30 | 69,8***
HBK, BMCOKOI akTMBHOCTI (n=6)| 0O 0 6 100*
Bcboro (n=127) 56 | 44,1 58 45,7
KoHTponbHa rpyna KPP (n=18) | 6 33,3 10 55,6

Npumitku: * — p<0,05 — nopisHtooun aucbios Il Ta lll cTyneHis y nauji-
€eHTiB i3 CIK, 3aranbHoi rpynu MTK Ta NTK, wo BUHUKAM Ha doHi CMK;
nopisHiotoum amncbios Il Ta Ill cTyneHis cepes BCix xBopux Ta HBK i3
BMCOKOIO aKTUBHICTIO; *#* — p<0,02 — nopiBHIo0UYM AMcHio3 y XBOpUX
Ha CMK | Ta lI+lll cTyneHis; *#* — p<0,01- nopiBHIOYN CTyNeHi anc-
6io3y nauieHTis i3 HBK | Ta ll+1Il; nopisHtotoun ancbios Il Ta lll cTyneHis
y xBopux Ha NTK ta HBK; % — p<0,001 — nopisHtotoun Il ta lll cryneHi
amcbiosy B rpynax CMK Ta HBK.
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HAHHI i3 | ctyneHem gucbiosy npu HBK
(p<0,01) Ta rpynammu xBOpuX, WO Manu
Il Ta lll ctyneHi aucbiosy npu CMNK — 15

Tabnuua 2 — Ocobamsocti Bmictry MMP-1, MMP-3, MMP-9, TIMP-
1 cupoBaTKu KpoBi y ob6ctexkeHux xsopux i3 Il Ta lll cryneHamum
AucbaKTepiosy mikpodaopu TOBCTOI KULLIKK

(31,3%) xBopux (p<0,001) Ta y naujieH- Mowasamen (ng/ml)

TiB i3 NTK — 13 (36,1%) xBopux (p<0,01) |Fpynu nauieHTie| n MIMP-1 MMP-3 MMP-9 Tl
(r=0,69). . . HBK, i3 Hux: 24 | 91,78+12,65% | 7,88+1,43 |1319,36+128,69+%| 997,48+387,47

Y XBOPUX KOHTPOJIbHOI rpynu i3 KPP HBK Brcorol

TaKOMK BU3HAYEHO BUPAKEHE 3POCTAHHA | 4 1iarocTi 6 [84,22+16,91%*| 7,92+1,32 |1431,15478,67¢|973,414394,10
uactor Il Ta lll crynenis ANCOAKTePIO- [ANTK, is mux: | 12 | 77,62£14,79% | 6,63£1,52 | 597,82+196,18 |985,83£378,59
3y — 10 (55,6%) naujenTis, ane pisHAUA [Arry.cnk 7 | 54,21424,17 | 7,41+1,98 | 583,764159,24 [981,19+389,48
lHe Gyna F"OCTOBépHO'O', nopnsmo;za:: 13 Tcnk 13 | 59,46+19,48% | 6,58+1,22 | 493,47+218,95 |878,94+357,63
”C.Tl\l'lne“e"" ANCOAKTEPIOSY E%‘;’( nTT+a< Bcboro 49 | 77,49+18,97% | 7,11+2,34 | 718,59+133,93* |956,29+361,37
( |<0 1C)Ty{,'e:;si‘é:ﬁgﬁgxgha+( McT6aioa | kPP 6 |86,3319,61**|12,73+2,96| 498,27+137,43** |946,25+402,87
Pt L) 4 ' A 3n0posi 23| 7,52#5,06 |6,56+1,01 | 334,49+113,38 |579,15+137,62

Ta lll cTyneHo BM3HA4YanW AOCTOBIPHO
piawe, B NOPiBHAHHI i3 | cTyneHem npwm
CMK (p<0,05). BuasneHo Takox O0CTO-
BipHe MoripleHHA cTaHy MiKpobioTn y
xBopux Ha MTK, Wo BUHUKAN Ha OHi
CNK. B gaHiv nigrpyni, y xsopux ancbios
Il Ta lll cTyneHto BMABNANN AOCTOBIPHO
yacTiwe, B NOPiBHAHHI i3 rpynamu CMK Ta MTK (p<0,05),
AKWI MaB MO3UTUBHY KOPENALED i3 3pOCTaHHAM AMC-
BiOTMYHMX 3MiH Yy TaKmX nauieHTiB (r=0,88), BU3Hayatoum
Baromui BNAnB mikpob6iot TK Ha BUHMKHEHHA noinis
TK Ha ¢oHi CMNK.

BpaxoBytoumn cyTTeBUI edeKT AUCHIOTUUYHMX Mopy-
WweHb MiKpodnopu Ha NoABy Ta NMporpecyBaHHA 3ana-
neHHa B COTK [7, 8], perynauito romeocrtasy Ta iMmyHHOI
CUCTEMW KULLEYHMKA [5, 6], MOKIMBUIA B3aEMO3B 30K
i3 MMP, aki aKTUBI3yIOTbCA NPU 3anajsbHUX MNpoLecax
[17] i BMHMKHeEHHI Heonnasii, BNAMBatOTb Ha nepebir
KMLIKOBMX 3axBoptoBaHb [11, 16, 17], npoaHanizysanu
0cobamnBocCTi BU3HaYeHHA MMP-1,-3,-9 ta TIMP-1 y cu-
poBaTLi KPOBi NALLEHTIB OOCTEXEHUX TPyn MPU BUSB-
nenHi Il Ta lll ctyneHis ancbakrtepiosy TK. Mpu posrnagi
yactotn BuasneHHA MMP-1,-3,-9 ta TIMP-1 cuposaTku
KPOBi Y rpynax XBOpWX BUABNEHI 3MiHW NornnbatoBa-
NCA, B NOPIBHAHHI 3 yCima NauieHTamuM Ta 340POBUMU
ocobamu. Pe3synbTaTv NpeacTasieHo B Tabauui 2.

BignosigHO npeacTaBneHMX AaHWX, npu aucbak-
Tepiosi mikpodnopn TK Il Ta Il ctyneHis 36epiranaca
BMCOKaA Kinbkicte MMP-1 y KpoOBi cepes, BCiX MaLlieHTIB
— 77,49£18,97 ng/ml i3 poctosipHOO pi3HUUEtD, Mo-
piBHtOlOUM 3i 3p0poBUMM — 7,52+5,06 ng/ml (p<0,01).
Cepep, Bcix 06CTeXeHMX TFpyn NaLiEHTIB, KiNbKiCTb
MMP-1 nomipHO 3pocTana npu NigBULLEHHI CTyne-
Ho ancbiosy, 6e3 4OCTOBIPHOI Pi3HMLI MiXK rpynamu.
Halibinbl BMpasKeHi 3MiHW, BMABNAEHO Y MaLiEHTIB i3
HBK — 91,78+12,65 ng/ml (p<0,001) Ta y xBopuXx i3
HBK, aKi Mmanu BUCOKMI CTyNiHb aKTUBHOCTI XBOpobu —
84,22+16,91 ng/ml (p<0,01), 4OoCTOBIpPHI B NOPIBHAHHI 3i
3p0poBuMK ocobamu. MoaibHi pesynbTaTv OTPUMaHO Y
KOHTpOsbHIN rpyni KPP — 86,33+19,61 ng/ml (p<0,01),
NopiBHIOKOUN 3i 340pOBMMM A06POBONLLUAMM, WO Nia-
TBEpAKYye ponb MMP-1 y po3BuTKy Ta nepebiry Kuw-
KOBMX 3aXBOPOBaHb. BianoBigHO BiaXWaeHb Yy BMICTI
MMP-3 ta TIMP-1 cMpoBaTKn KPOBi, NpU BUPAXKEHOMY
ancbiosi TK pesynbTaT He Manu AOCTOBIPHOI Pi3HMLI B
NOPIBHAHHI i3 3arasibHOO rPyno XBOPMX Ta 340POBMU-
M.

KinbkicHuin Bmict MMP-9 B cupoBaTLi KpoBi npwu
auncbiosill Ta lll ctyneHis mikpodnopu TK 3pocTaB cepes,
BCiX 0OCTEXEHUX XBOPUX, B NMOPIBHAHHI i3 3arasibHUMMU
nokasHukamu. CepeaHii Bmict MMP-9 y Bcix obcTexke-

MpumiTtkK: *- p<0,05 — NopiBHAHHA BCiX XBOPMX i3 300poBumu; ¢ — p<0,01- rpyna HBK Bu-
COKOi aKTMBHOCTI B NOPiBHAHHI 3 xBopumu CIK Ta rpynoto MTK+CMK; *-p <0,01 rpyna HBK
B MOPIBHAHHI 3 0BCTEXKEHUMM rpynamu, BCima XBopumu, 3i 3goposumn ocobamu Ta KPP;
**.p<0,01 — NopiBHIOIOYM KOHTPONbHI rpynu; nopisHAHHI HBK Bucokoi aktmeHocTi Ta KPP
3i 3m0poBMMuU; e — p<0,002 — nopisHAHHA HBK BMcoKoi akTMBHOCTI i3 rpynoto CIMK ta KPP;
¥ — p<0,001 — nopiBHAHHSA BCiX NaLieHTIB 3i 380poBMMM; nopisHIooum rpynm CMK, MTK, HBK
3i 3q0poBUMM; NopiBHAHHA HBK BMCOKOI aKTMBHOCTI i3 BCiMa XBOPUMM Ta 340POBUMMU.

HUX XBOPUX BUXOAMB 32 MeXi KoNMBaHHA pedepeHTHUX
3HayeHb (169 — 705 ng/ml), npu Baskkomy amncbakTepio-
3i TK cknas 718,59+133,93 ng/ml i3 gocToBipHOO pi3HK-
Leto, nopisHiotoum 3i 3goposumn (p<0,05). Haibinbie
cepeHe 3HavyeHHA BMicty MMP-9 BuABNEHO y XBOPUX i3
HBK —1319,36+128,69 ng/ml (r=+0,61), ake aoctosipHO
BiZLPi3HANOCA Bif, BCiX 0OCTEXKEHMX XBOPUX i3 AUcOaKTe-
piozom mikpodsiopu TK Il Ta Il cTyneHiB 340poBux ocib
(p<0,01).Y naujeHTiB i3 HBK npu BuparkeHomy amcbiosi
3bepiranaca AOCTOBipHA Pi3HMLA i3 KOHTPOJIbHOW Tpy-
noto KPP, rpynamu CIK, AMTK, Ta niarpynoto AMTK, wo
BUHUKAKN Ha ¢oHi CMK (p<0,01). B rpyni HBK, wo manu
BMCOKY aKTUBHICTb 3axBoptoBaHHA Ta B 100% Bunagkis
cybkomneHcoBaHi abo pgekomneHcoBaHi AucbioTny-
Hi 3miHM TK, cepeaHe 3pocTaHHa Bmicty MMP-9 6yno
Halbinbw BUpaxeHum — 1431,15+78,67 ng/ml, gocro-
BipHE B MOPIBHAHHI 3 BCiIMa OBCTEXXEHMMU XBOPUMMMU
(p<0,001), rpynoto KoHTpoto i3 KPP Ta CIK (p<0,002)
i rpynoto ANTK Ta niarpynoto AMNTK+CIK (p<0,01). Jo-
CTOBipHOI pi3HMLi y AncbanaHci Bmicty MMP-1,-9/TIMP-
1 i reHOoepHMX O3HAKax MiX nauieHTam, AKi manu Bupa-
eHi nponBsi Ancbiosy TK Ta nerki amiHu mikpodnopu TK
He BU3Ha4eHo.

TakMm YMHOM, Yy NaLieHTIB 0BCTeXKeHUX rpyn npu
nornmbneHHi aucbioTMuHmUx 3miH mikpodnopu TK Bu-
ABneHo 36inblweHHA Bmicty MMP. CepeaHi NOKasHUKMK
Bmicty MMP-1 B cnpoBaTL,i KpoBi Npu 3pocTaHHi anchi-
o3y TK nigBuuyBanuca y Bcix rpynax, 6e3 gocrosipHoi
Pi3HULI MiXK HUMMK, ane JOCTOBIPHO BiApPI3HAOYUCH Bij,
3p0poBuX. Halibinblui 3miHK BUABNEHO y BmicTi MIMP-
9, AIKi KOpestoBanM i3 3pOCTaHHAM AMCHio3y y NaLieHTIB
i3 HBK, Ta aKTUBHICTIO 3aXBOPIOBAHHA, MOXAMBO Manu
CYTTEBMI BMNJIMB Ha NPOrpecyBaHHsA i nepebir xgopobu.

BpaxoBytouM MOXKAMBICTbL ANCHIOTUUHMX MOPYLIEHD
Mmikpodnopu TK iHiLiOBAaTM 3MiHM Yy NPOHMUKHOCTI eni-
Tenito COTK, Wo moxe CNpoOBOKYBaTU NOABY 3aXBOpPIO-
BaHb KULIEYHMKA Ta MogundikyBaTU anonTUYHI peakuii
Y KAiTUHaX, TUM CaMMM MPOBOKYOYM MOSABY HeoMNasii
[1, 5, 7], BMBYEHO B3aEMO3B A30K MiXK CTyNneHAMWU AUC-
6akTepiosy mikpodiopu TK, mopdonorivHumm ocobam-
BocTaAMKM COTK y obCcTeXKeHUX NaLieHTIB i3 4OAATKOBUM
aHanisom ekcnpecii MUC1 Ta MUC5AC.

Mpw BUBYEHHI €HAO0CKONIYHMX 0cobAnBOCTEN y NaLli-
€HTIB 0BCTEXKEHUX Tpyn NPU Pi3HUX CTyneHsax aucbiosy
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Ona BU3Ha4YeHHA MOMKIMBO-
ro BnauBy aucbaktepiosy TK Ha
mopdonoriyHi 3miHm COTK npwu
3aXBOPHOBAHHAX KMLLIEYHWKa,
npoaHani3oBaHoO rOCTPOTY Npo-
LLeciB 32 4aHUMM OTPMMAHOI MOp-
donorii npu rictonorivHomy fo-
cnigxeHHi (puc. 1-2). BianosigHo
OTPUMaHUX AaHWX, cepen, BCix 06-
CTeXeHux rpyn nauieHTis i3 1l Ta Il
cTyneHamu amcbiosy y 25 (36,8%)
XBOPUX, OOCTOBIPHO YacTile Bu-
ABNANN TOCTPi MPOABU YpPaXKEHHA
COTK, aKi npoasaannca smMpasHic-

33,9

Beworo

PucyHoK 1 — B3aeMo3B'A30K gucbioTMuHoro nopyweHHa mikpodnopu TK | cTyneHto i3 roctpoTtoto
nposBgis mopdonoriuHux 3miH COTK y o6cTerkeHnx nauieHTis (%).

TK, BMABNEHO 30iNblUEHHA 4acTOTM NoaBuM 60/bOBOrO
CUHAPOMY NPU NiABULLEHHI AUCOIOTUYHUX NOPYLUEHDb B
mikpodopi TK. [locToBipHi 3MiHM BU3HAYEHO Yy Nau,i€H-
TiB i3 CIMK, y akmx npu Il Ta lll ctyneHsax amncbiosy Bia-
Midanacb 6inb npu obcTexkeHHi y 13 (86,7%) xBopux, Ha
BigMiHy Big, | cTyneHto gucbakTepiosy — 9 (32,1%) navi-
€HTiB (p<0,01). Kpim uboro, y xsopwux i3 CMK npwu nigcu-
NeHHi ancbioTnuHMx nopyweHb B TK y naujieHTiB B 100%
BUMNAAKIB cnocTepirann eHaockonivyHi 3miHn 8 COTK, Ha
BigMiHy Big | ctyneHto — 10 (35,7%) xBopwux (p<0,001).
CxoxKi BiaxuneHHs suasneHo i npu NTK — 9 (69,2%) na-
uieHTis npu Il Ta lll ctyneHsax aucbaktepiosy 1a 4 (26,7%)
XBopux Npwu | ctyneHi ancbiosy mikpodaopu TK (p<0,05).
Y xBopux i3 HBK, He3anexHo Big, ANCOIOTUYHUX 3MiH, B
100% BMNaaKiB BU3HAYEHO eHA0CKOMIYHI MOPYLUEHHA B
COTK.

BignosigHO oTpMMaHux gaHux eHgockonii TKy naui-
eHTiB i3 Il Ta lll cryneHsamum ancbiosy npm CINK gocTtosipHo
3pOCTasa YacTtoTa BUABMEHHA BOTHULLEBOI MOBEPXHEBOI
rinepemii cnnsoBoi 060n0HKM — 10 (66,7%) xBOpUX, B
nopiBHAHHI i3 | ctyneHem — 6 (21,4%) xBopwux (p<0,01),
6e3 [0CTOBIPHOI Pi3HML B iHWKX Fpynax obcTexkeHHA. Y
nauieHTiB i3 HBK npu Il Ta lll ctyneHax ancbiosy TK nossa
KposoToumBocTi COTK 3poctana go 70,0% (B 3aranbHin
rpyni — 41 (63,1%) xBopuit), YacTile BU3HAYaAU ANdy3-
Hy epuTemy cn13oBoi 06010HKK — 24 (80,0%) xBopux (B
3aranbHin rpyni 47 (72,3%) xBopux), ane pisHALA B Mo-
piBHAHHI i3 | cTyneHem ancbiosy He byna AOCTOBIPHOW
(p>0,05). MHiliHKI ekcyaaT — 8 (26,7%) NaujieHTiB, BU3Ha-
YEHO TiNIbKM Y XBOPUX i3 BUPAXKEHUMM NposBaMu Amchi-
03y mikpodnopu TK npu HBK, wo noripwysano nepebir
3aXBOPIOBAHHSA Ta NOTpebyBano A0AaTKOBOI Tepanii.

Tio iHdiNbTpaUii 3 niaBMLWEeHOO
KinbKkicTio  nonimopdHosaepHUX
NerKouuTiB, NoABo KpunT ab-
cueciB, MiKpoepo3ii, nopiBH0OWYM i3 nerkummn aucbio-
TUYHUMU MOPYLUEHHAMM Nerkoro ctyneHo — 7 (11,3%)
xBopwux (p<0,001).

AKTUBHICTb  MOPQOJIOFYHMX MNPOABIB  YPaArKEHHSA
COTK gocToBipHO 3pocTtana npwm I+l ctyneHax gucbio-
3y y 32 (47,1%) xBopwx, NopiBHIOOUM i3 | cTyneHem — 16
(25,8%) naujieHTiB, cepen, BCix ob6CcTeXEHUX rPYN Npu Mno-
MipHUX NposiBax roctpotu npouecy (p<0,02). B Tol xe
yac, npu | ctyneHi gucbaktepiosy mikpodnopu TK He
[0CTOBIPHO 3pOCTasia YacToTa BUABNEHHA C1abKOro cTy-
neHto ypaxkeHHa COTK, i3 BigcyTHiCTIO BMPa3oK, eposiit,
NOMIPHOIO KNITUHHOW iHOINBbTPALLED i3 NOOANHOKMMM
cKynueHHammM — 18 (29,0%) xsopwmx (p>0,05) Ta mocrto-
BIPHOIO pi3HULLEIO NpY BUABAEHHI pemicii — 21 (33,9%)
xBopwuit (p<0,05), NnopiBHIOOYM i3 BUPAXKEHUM AnUcHio-
30M.

Cepep ob6cTexkeHux rpyn, acoujiayito ancbiosy Il Ta lll
CTyNeHiB i3 roctpoToto npouecy ypaxeHHA COTK i3 Bu-
paXKeHMMK NPoABaMM BUABNEHO Y XBOpPUX Ha HBK — 24
(80,0%) nauieHTn, nopiBHOOYM i3 | cTyneHem gucbak-
Tepiosy mikpodnopu TK — 6 (46,1%) xBopux (p<0,05). Y
xBopwux i3 ClMK gocToBipHYy pi3HMUIO BU3HAYEHO, LWOA0
3pOCTaHHA NOMIpHKUX NPOoABIB rocTpoTn npouecy 8 COTK
npu I+l ctyneHsax aucbiosy — 12 (80,0%) naujieHTiB
(p<0,001), nopiBHtotouM i3 | cTyneHem gucbakTepiosy,
TOYHUI KpuTepilt Piwepa (p<0,0001). Y xsopux Ha MTK,
TaKOXX BUAB/IEHO CXOXKi 3MiHM, a/ie He BU3HAYeHO A0CTO-
BipHOI pi3Huui (p>0,05).

TakMM YMHOM, Y OBCTEXEeHUX MaUieHTiB, 3pocTanu
3ananbHi npouecn B COTK npu nornnbneHHi gucbio-
3y Mikpodnopu TK, Halibinbluy 3aneXKHIiCTb BUABAEHO
LOAO BMPAXKEHOI FOCTPOTU NPoABIB y XBOpUX Ha HBK,
Ta NOMIPHUX 3MiH FOCTPOTU NPO-
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B Bupaxeda (1) = MomipHa == Cnalka

CINK HBK NTH HPP

uecy ana nauientis i3 CMK. OaHi
ocobnmnBOCTI  MiaTBEpAKYyBanuca
MOP}ONOrIYHMMM BiAXUNEHHAMMN
B CM30Bil o6onoHui TK. B rpyni
xBopux HBK, aki manu Il Ta lll cTy-
neHi aucbaktepiosy TK Bu3Ha-
YEeHO BMparkeHe 3HUXKeHHA PAS-
peakKuii KenmxonoaibHUx KAiTuH,
iHoA4i BIACYTHICTb JaHOI peaKuii
— 11 (78,6%) xBOopuX, AOCTOBIPHO
B MOPIBHAHHI 3 xBopumM | cTyne-
HIo ancbiosy — 2 (28,6%) nauieHTn
(p<0,05).

Bewora

Pemicia

PUCYHOK 2 — B3aemo3B 'A30K gucbioTMuHoro nopyweHHsa mikpodnopm TK 1+l ctyneHis i3
roctpototo nponsis mopdonoriunnx 3miH COTK y o6cTexxeHmx nauienHTis (%).

Mpn ouiHLi CTyneHO HaKonu-
yeHHsa B COTK MUC1 i MUC5 AC
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y xBopux i3 HBK, wo manu BupakeHi npoasu ancbiosy,
[OCTOBIPHO 3pOCTafna 4YacToTa BUAB/AEHHA cNabkoi Ta
BiAcyTHboI ekcnpecii MUC1 B enitenii kpunt—12 (57,1%)
XBOPUX, NopiBHIOOUM i3 | cTyneHem amcbiosy (p<0,05),
AKI NiATBEPAMKYIOTb 3HUMKEHHA 3aXMCHUX PYHKLIN can-
30B0i 060/10HKM TK Ta MOXANBICTb BNANBY NPOABIB AUC-
6io3y Ha nepebir xsopobu. Bmict MUCS AC B enitenii TK
y MaLi€eHTiB pi3HOro ctyneHto amcbioy He maB [OCTO-
BipHOi pi3HuMui. ¥ nauieHTis i3 CINK 1a MTK gocToBipHMX
3MiH Yy BMICTi MYUMHIB, AKi OLiHIOBan1cA BignNoBiAHO
PAS-peaKLii KennxonoAibHMx KAITUH Ta CTYNEeH HaKo-
nuyeHHA myumHis MUCL i MUC5 AC He BM3HaueHoO.

BucHoBKM.

OTXKe, y 06CTEXKEeHUX NALLiIEHTIB BUAB/IEHO 3POCTAHHSA
BMICTY MAaTPUKCHUX METANI0NpPoTEIHA3 CMPOBATKM KPOBI
npu nornnbneHHi ancbakrepiosy mikpodpnopu TK. Kinb-
KiCHi noKasHukn MMP-1 cuposatkum Kposi npu Il ta lll
cTyneHsax aucbiosy TK nigsuiLyBanunca y Bcix rpyn xso-
pux. KinbKkicHnin Bmict MMP-9 maB No3nUTUBHY Kopens-
Lito i3 nornnmbneHHAM gMcHioTUYHMX NOpyLeHb Y NaLi-
€HTIiB i3 HBK Ta 3poCTaHHAM aKTMBHOCTI 3aXBOPHOBAHHA.
NiacnneHHa AWCBIOTUYHUX BigXMneHb y MiKpobiomi,

CynpoBOAKYBanNUCA 36iNbLEHHAM FOCTPOTU YparKeHHA
COTK sk y xBopux Ha CIK, Tak i npn HBK, y AKNx Takox
BM3HAYEHO pi3Ke 3HMKeHHA ekcnpecii MUC1 y enitenii,
Lo noripwysano 3axucHi snactnsocti COTK. BuasneHHnA
OfiHOYacHOro nopyweHHA Bmicty MMP-1,-9 cupoBaTku
KPOBI, NiABULLEHHA FOCTPOTU NPOLLECY 3@ AAHUMMU TiCTO-
noriyHoro gocnigxeHHa COTK npu 3poCTaHHi CTyneHto
AncbakTepiosy, BM3HAYA€E NPUCYTHICTb B3AEMO3B’A3KY
MiX iMyHONOTYHMMUK, MOPPONOTIHHUMM 3MiHAMM Ta MNO-
pyweHHAMM MiKpobiomy y 0BCTeKeHUX NaLieHTIB | mae
HEeraTMBHMUI NPOrHO3 LLLOAO NPOrpecyBaHHA Ta nepebiry
33aXBOPIOBAHb.

MepcnekTMBM NOAANbLUNX [OCNIAMKEHD.

B nopanbwomy nnaHyeTbcAa po3pobka TepaneBTUY-
HUX CXEM KOpPEeKLLl BeAeHHA MaLLEHTIB i3 ypaxyBaHHAM
MOX/IMBOTO MNOMNepeaXeHHA MNporpecyBaHHA 3axBo-
ptoBaHb B 3aNEXHOCTI Big 0cobamBoCTel BUABMEHOMO
B33aEMO3B’A3KY MiXK NOpyLIEHHAMM MiKpodaopU TOBCTOI
KULLUKKW, piIBHEM MaTPUKCHUX MeTanonpoTeiHas cMpoBsaT-
KM KpoBi Ta MopdonoriyHMmm ocobanBocTsMmn CM30B0-
ro 6ap’epy KulevHuKa.
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OCOB/INBOCTI B3AEMO3B A3KY MIKPOBIOMY, MATPUKCHUX METAZIONPOTEIHA3 TA MOP®ONOMNYHUX
3MIH ENITENIIO Y NALIEHTIB 13 ®YHKLIOHA/IbHOIO TA OPTAHIYHOIO KULLEYHOI NATONOTIED

Kup'san O. A.

Pestome. Bcmyn. MopyLlueHHA MikpobioTn € ogHMM i3 GaKTOPIiB, AKMIA MaE 3HauYHUI edeKT Ha nonasy, nepebir Ta
nporpecyBaHHA TaKMX 3aXBOPIOBaHb, AK CUHAPOM MoApasHeHoro KuweyHuka (CMK), HecneundiyHMn BUpa3KoBuMi
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KoniT (HBK), a TakoXK aAeHOMaTO3HMX NoAiniB ToBcToi KMwWwKK (AMTK). BU3HaueHHs B3aEMO3B’A3KiB MixK gucbiosom,
eKCrpecieto MyLMHIB, AKi 3abe3nedytoTb cTabiNbHICTb CIM30BOT 060M0HKM, NMPOAYKLIEID MATPUKCHUX METanonpo-
TeiHa3, Wwo moandiKyoTb IMyHHI BiANOBIAI Ta MOXYTb NPOBOKYBATK NOABY XBOPOO, AOMOMOXKE CBOEYACHO BUABUTHU
CXMNIBbHICTb 40 KMLIKOBWMX 3aXBOPIOBaHb Ta MPM3HAYUTU B NOAA/NbLUOMY BifgnoBigHy Kopurytouy Tepanito. Memoro
Hawoi pobomu 6yno BuasuTK y naujieHTis i3 CMK, HBK Ta AMNTK B3aeM03B’A30K MiXK AMCHOI030M, aKTUBHICTIO MaTPUK-
CHUX meTasionpoTeiHas -1,-3,-9 i TKAaHbOBMM iHTBITOPOM MATPUKCHUX MeTanonpoTeiHas-1 cMpoBaTKM KpoBi, Mopdo-
NIOFiYHMMM 3MiHAMM Ta CTyneHem HakonuyeHHa myumHiB MUCL i MUCSAC y enitenii kKuweyHunka. 06’ekm i memodu
obcmexceHHA. byno obcTexkeHo MikpobioTuyHi nopylweHHsA y 127 nauieHTis i3 CMK, HBK, AMTK. Pe3ynbtat nopis-
HIOBaNW 3 JaHUMK obcTexkeHHA 34 3g0poBux ocib Ta 18 nauieHtamu 3 KPP. Y 49 xBopwux, aki maawm Il Ta lll cTyneHi
AucbakTepiosy BU3HaAYaAM KinbKicHMIA BMicT MMP-1,-3,-9 Ta ix TIMP-1 cMpoBaTKM KpPOBi, OLLiHIOBaAM CTaH eniTenito
3a gaHumu rictonorii, i3 gocnigxeHHa MUC1, MUC5AC B TkaHuHax TK y 21 xsBoporo Ha HBK Ta 8 nauieHTis i3 CMK
Ta ANTK, 3a gonomoroto imyHoricTtoximiyHoro metogy. Pesysemamu. Haibinbll BUpParKeHi BiAXNAEHHA Y MiKpObioTi
TOBCTOI KMLUKKN BU3HAYeHO Y XBopuX Ha HBK i3 BUCOKOIO aKTUBHICTb XBOpobu (p<0,05), B 3arasbHii rpyni XxBopux Ha
HBK (p<0,01) (r=0,69) Ta y xBopux Ha MTK, wo BMHMKAN Ha ¢oHi CIK, B nopiBHAHHI i3 rpynamum CIMK Ta NTK (p<0,05)
(r=0,88). Mpwu ancbakTepiosi Il Ta Il ctyneHis 3pocTana Kinbkictb MMP-1y KpoBi cepeg, BCix nauieHTis — 77,49+18,97
ng/ml nopisHtotoum 3i 3gopoBumun (p<0,01), Hanbinbl BUparkeHo npu HBK — 91,78+12,65 ng/ml (p<0,001) Ta npu
HBK i3 BUCOKMM cTyneHem aKkTMBHOCTI — 84,22+16,91 ng/ml (p<0,01). NoaibHi pe3ynbTaT oTpumaHo y rpyni KPP
— 86,33+19,61 ng/ml (p<0,01). CepeaHiit BMicT MMP-9 y BCiXx XBOPUX BUXOAMB 32 MeXi KOAMBaHHA pedepeHTHUX
3HauyeHb Ta NpU BaxkKomy aAncbaktepiosi TK cknas 718,59+133,93 ng/ml (p<0,05). Haiibinble 3poctaHHAa MMP-9
BMABNeHo npu HBK (p<0,01) (r=+0,61), 6inblu BUpaxKeHe Npu BUCOKI akTUBHOCTI — 1431,15+78,67 ng/ml (p<0,001).
Cepep, obcTeXKeHUX rpyn BUABNEHO acouiauito ancbiosy Il Ta Il cTyneHis i3 BMpaXKeHO FOCTPOTOK NpoLecy ypa-
»keHHss COTK npu HBK (p<0,05), Wwo cynpoBoAKyBanaca pPisKMM 3HUKEHHAM PAS-peakuii KenmxonogibHux KAiTuH
(p<0,05), i3 nomipHoto roctpoToto npouecy npu CMNK (p<0,001), nopiBHtotouM i3 | ctyneHem gucbiosy, Kputepint di-
wepa (p <0,0001). Npu oujiHui HakonuyeHHA MUC1 i MUC5 AC B ciM30Bili o6os0HLi y xBopux i3 HBK npu Il Ta lll
cTyneHsax amcbiosy, AOCTOBIPHO 3pOCTasa YacToTa BUABMEHHS cnabKkoi abo BigcyTHbOI ekcnpecii MUCL B enitenii
KpUNT, NopiBHIOOUM i3 | cTyneHem gucbiosy (p<0,05), Wwo noripliyBaao 3axMcHi GyHKLi cain3oBoro bap’epy Kuweu-
HWKa. BUCHOBKU. TaKUM YMHOM, aHani3 OTPUMAHUX JAHMX CBIAYUTb NPO HAABHICTb B3AEMO3B’A3KY MiXK 3POCTaHHAM
CTyNeHto Anchiosy, KiIbKICHUM BMICTOM MaTPUKCHUX meTasionpoTeiHasz MMP-1,-9 cupoBaTKu KpoBi Ta NigcUAEHHAM
rOCTPOTM YPayKeHHA eniTenito TOBCTOT KUMKW, Halbinbll BUparkeHo y nauieHTiB i3 HBK. BussieHi 3miHKM matoTb He-
raTMBHWI NPOTHO3, WoA0 Nepebiry Ta NporpecyBaHHA KMLIKOBUX 3aXBOPIOBAHb i NOTPebyoTb PO3PO6KM KOpUryroUoi
Tepanii.

Kntouosi cnosa: mikpobioTa, MaTpUKCHIi MeTanonpoTeiHasun, civ3oBa 06O0MOHKA, MYLMHW, TOBCTA KMULLIKA,
B33aEMO3B’A30K.

PECULIARITIES OF THE RELATIONSHIP BETWEEN MICROBIOME, MATRIX METALLOPROTEINASES AND MOR-
PHOLOGICAL CHANGES OF EPITHELIUM IN PATIENTS WITH FUNCTIONAL AND ORGANIC INTESTINAL PATHOLOGY

Kyrian O. A.

Abstract. Introduction. Disruption of microbiota is one of the factors that has a significant effect on the appear-
ance, course and progression of such diseases as irritable bowel syndrome (IBS) , ulcerative colitis (UC), and adeno-
matous colon polyps (ACP). Determining of relationships between dysbiosis, expression of mucins that ensure the
stability of the mucous membrane, and the production of matrix metalloproteinases that modify immune responses
and can provoke the appearance of diseases, will help to timely detect a predisposition to intestinal diseases and
to prescribe appropriate advanced therapy in the future. The aim of our research was to determine the relationship
between dysbiotic disturbances, the activity of matrix metalloproteinases-1,-3,-9 and the tissue inhibitor of matrix
metalloproteinases-1 in blood serum, morphological changes and the degree of accumulation of mucins MUC1 and
MUCSAC in the epithelium intestines in patients with IBS, UC and ACP. Material and methods. Microbiotic disorders
of colon were examined in 127 patients with IBS, UC, ACP. The results were compared with the examination data
of 34 healthy persons and 18 patients with colorectal cancer (CRC). In 49 patients who had Il and IIl degrees of
dysbacteriosis, the quantitative content of MMR-1,-3,-9 and their TIMR-1 blood serum was determined, the state
of epithelium was evaluated according to the results of histology, after studying MUC1, MUCS5AC in colon tissues
in 21 patients with UC and 8 patients with IBS and ACP, using the immunohistochemical method. The results. The
most pronounced deviations in the colon microbiota were identified in patients with UC with high disease activity
(p<0.05), in the general group of patients with UC (p<0.01) (r=0.69) and in patients with ACP that arose on the back-
ground of IBS, compared to ACP and IBS groups (p<0.05) (r=0.88). With grade Il and Il dysbacteriosis, the amount of
MMR-1 in the blood increased among all patients — 77.49+18.97 ng/ml compared with healthy ones (p<0.01), most
pronounced in UC — 91.78+12.65 ng/ml (p<0.001) and at high-activity UC — 84.22+16.91 ng/ml (p<0.01). Similar
results were obtained in the CRC group — 86.33+19.61 ng/ml (p<0.01). The average content of MMP-9 in all patients
was outside of the range of reference values and with severe colon dysbacteriosis the content was 718.59+133.93
ng/ml (p<0.05). The largest increase in MMP-9 was found in UC (p<0.01) (r=+0.61), more pronounced at high activ-
ity — 1431.15£78.67 ng/ml (p<0.001). Among the examined, the association of dysbiosis of the Il and IIl degrees
with the pronounced severity of the process of damage to the epithelium in UC (p<0.05), which was accompanied
by a sharp decrease in the PAS-reaction of goblet cells (p<0.05), with the moderate severity of the process in IBS
(p<0.001), comparing with the grade | dysbiosis, Fisher’s test (p <0.0001). When assessing the accumulation of
MUC1 and MUCS5 AC in the mucous membrane in patients with UC with Il and Il degrees of dysbiosis, detection
frequency of weak or absent expression of MUC1 in the crypt epithelium significantly increased, compared with |
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degree of dysbiosis (p<0.05), which impaired the protective functions of the intestinal mucosal barrier. Conclusions.
Thus, the analysis of the obtained data indicates the existence of a relationship between the increase of the degree
of dysbiosis, the quantitative content of matrix metalloproteinases MMR-1,-9 of blood serum and the aggravation of
epithelial damage of the large intestine, most pronounced in patients with UC. The detected changes have a nega-
tive prognosis regarding the course and progression of intestinal diseases and require the development of advanced
therapy.
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Hypercaloric nutrition of rats negatively affects the functional state of the endocrine part of the pancreas and
leads to an imbalance in blood plasma parameters. Malnutrition leads to hyperinsulinemia, while glycemia levels
remain elevated, requiring the production of even more insulin by pancreatic 6-cells. Gradually, chronic compensa-
tory hyperinsulinemia develops, which is secondary and has an adaptive value for reducing glycemia. The absence of
adequate glucose levels for insulin release leads to a shift in the balance between hormones towards counterinsulin
factors that stimulate lipolysis, glycolysis, and gluconeogenesis, with the subsequent development of hyperglycemia.
High levels of unesterified fatty acids inhibit glycolysis. Ultimately, the metabolism of fatty acids produces ketone
bodies, which reflect intracellular glucose deficiency and, under conditions of oxygen deficiency, can damage cell
membranes and disconnect oxidation and phosphorylation in the mitochondria of cells. High levels of unesterified
fatty acids and glucose have a joint inhibitory effect on the use of each other as an energy source: when unesterified
fatty acids are available as energy substrates, their metabolism causes high levels of acetyl-CoA in mitochondrial
cells, which leads to impaired use of glucose as an energy source. The established hormonal-substrate relationships
due to the consumption of excessive amounts of fats and carbohydrates in the diet of rats reflect pancreatic hy-
perfunction and associated metabolic disorders, which is a risk factor for the development of functional pancreatic
disorders in animals.
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Introduction.

Pancreatic gland pathology (PG) is a category of
socially significant diseases with epidemic growth and
prevalence. Disorders of the endocrine function of the
pancreas often lead to serious metabolic disorders and
severe complications [1]. Pancreatic pathology resulting

from overeating is a multifactorial disease that has both
genetic and exogenous and endogenous components.
Scientists suggest that exposure to endocrine factors
and chemicals can alter the structure and function of
adipose tissue, liver, pancreas, gastrointestinal tract,
and brain, thus changing the control point for metabolic
control [2]. The importance of oxidative stress reactions
associated with hyperglycemia in the phenomenon of
«metabolic memory» is also known. Scientists have
clarified the main pathways of changes in glucose me-
tabolism, oxidative damage to pancreatic B-cells, and
endothelial dysfunction due to oxidative stress [3].
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