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Anti-inflammatory effect of breast milk miR-148a
on the state of mucous membranes in premature newborns

Abstract. Background. Breast milk (BM) is an optimal nutritional product for newborns and a source of exogenous
microRNAs (miR). MiR-148a is one of the most highly expressed miR of BM. Currently, there is a lack of data on the
miR-148a effect on the development of necrotizing enterocolitis (NEC) in premature newborns. The purpose of the study
was to determine the influence of miR-148a of the mother’s BM on the risk of NEC development in preterm newborns.
Materials and methods. We examined 74 newborns, who were treated in neonatal departments. We determined the
level of miR-148a in the BM of 44 mothers of exclusively breastfed children. In parallel, we evaluated gene expression
of the transcription factor T-bet in scrapings of the buccal mucosa of all the newborns. Three groups for comparison were
selected: group 1 consisted of 32 newborns up to 37 weeks of gestation on breastfeeding (BF); group 2 — of 30 preterm
newborns on artificial feeding; the control group — 12 full-term newborns on BF. Results. The gestational age median of
group 1 children was 33 (31; 34) weeks; group 2 — 32.5 (32; 35) weeks; and it was comparatively higher in the control
group (p < 0.001) — 40 (39; 41) weeks. Neonatal encephalopathy as the main diagnosis occurred more often among full-
term newborns (p < 0.001). Children of groups 1 and 2 did not differ significantly in the frequency of cases of respiratory
distress syndrome and neonatal encephalopathy (p > 0.05). In group 2 compared to the first one, manifestations of
NEC occurred significantly more often (p < 0.05): 9/30.0 = 8.4 % vs 3/9.4 = 5.2 %. We determined that the level of
miR-148a expression in the BM of the mothers of premature children on BF was significantly lower (p < 0.001) than in
the group of full-term children: 0.089 (0.048; 0.142) c.u. vs 1.0 (1.0; 1.0) c.u. Furthermore, the level of the transcription
factor T-bet expression in the cells of the buccal mucosa scrapings was higher in premature children with clinical NEC
(p =0.022): 2.36 (1.94; 3.17) c.u. vs 1.49 (1.0; 3.27) c.u. in children without signs of NEC. We proved the presence
of direct positive correlation between the T-bet level and NEC manifestations (r = 0.271; p = 0.021) and determined
the inverse correlation between the level of miR-148a expression in the mother’s BM and the level of T-bet expression
(r==0.371; p = 0.043). Conclusions. The miR- 148a expression level is relatively lower in the BM of the mothers whose
children were born prematurely and have problems with adaptation than in the mothers who gave birth at term. However,
in case of NEC development, there is an increase of miR- 148a level in the mother’s BM, which contributes to a decrease
in the T-bet expression in the mucous membranes of the child and has a protective impact on intestinal walls.
Keywords: miR-148a; T-bet; preterm infants; premature newborns; necrotizing enterocolitis

Introduction

Human breast milk (BM) has been considered the best
food for newborn nutrition since ancient times. The WHO
experts stress that exclusive breastfeeding (BF) for the first
six months of life is the most optimal nutrition for babies
to ensure the development and formation of all organs and
systems of the child’s body. Breastfeeding helps to reduce
the risk of a wide range of diseases [1, 2].

In recent years, special attention has been paid to the
effect of the microRNA (miR) of BM on the health of new-
born babies. MicroRNAs are small non-coding RNA mo-
lecules containing 18—25 nucleotides [3, 4]. Most BM miRs
are contained in extracellular vesicles, which contributes to
their absorption in the child’s digestive tract [5]. Exogenous
miRs that entered the body with milk were identified in
brain, kidneys, and liver of experimental animals [6].
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Each miR regulates the expression of several genes.
Thereby, miRs influence metabolism, differentiation, and
development processes in cells of various tissues; and im-
mune system maturation [3, 4, 7, 8]. MiR-148a is a repre-
sentative of the highly concentrated miR pool of BM. Ac-
cording to some authors, the share of miR-148a varies from
12 to 35.79 % of the miR transcriptome of BM [5, 9—11].
It has been demonstrated that miR-148a is involved in the
regulation of inflammatory responses [8, 12]. However,
currently, there is a lack of data on the miR-148a effect on
necrotizing enterocolitis (NEC) development in premature
newborns.

The aim of the present study was to investigate the ef-
fect of miR-148a in maternal BM on the probability of NEC
development in preterm newborns.

Material and methods

The study was conducted as part of the research work
“Genotype-associated diagnostic and treatment process
personalization in children with diseases of the respiratory,
endocrine and digestive systems” (state registration num-
ber 0118U006629) of the Department of Pediatrics 1 and
Medical Genetics of the Dnipro State Medical University.
The study was conducted by following modern scientific
standards. Measures are provided to ensure the health of
the patient; respect for his rights; human dignity; moral and
ethical norms per under the Declaration of Helsinki; the
European Convention on Human Rights and Biomedicine;
the Universal Declaration on Bioethics and Human Rights
(UNESCO); relevant legislative acts of Ukraine (Constitu-
tion of Ukraine (Articles 3, 21, 24, 28, 32); Fundamentals
of Ukrainian legislation on health care (Articles 43.1, 44.1);
Law of Ukraine “On Medicinal Products” (Article 7, 8).

The study was conducted on the basis of the Department
for Post-Intensive Care and Nursing of Newborns of the
Communal Enterprise “Dnipropetrovsk Regional Perina-
tal Center with Hospital” of DRC” and the Department for
Premature Newborns of the Communal Non-Commercial
Enterprise “City Multidisciplinary Clinical Hospital for
Mother and Child named after Prof. M.FE. Rudnev” of the
Dnipro City Council” for 2021—-2022.

To achieve the goal, we enrolled 74 children and col-
lected breast milk samples from 44 mothers, whose chil-
dren were in the observation group and were breastfeeding.
Inclusion criteria were as follows: exclusive breastfeeding
or exclusively artificial feeding (AF) from birth; age at the
examination time up to 28 days. Exclusion criteria: severe
and clinically unstable condition of newborns; mixed diet
or change in diet in the anamnesis; the age of the baby older
than 28 days; the presence of inflammatory diseases of the
mother that required medical intervention; the presence of
inflammatory signs of inflammation of the mucous mem-
brane of oral cavity, nasopharynx, and oropharynx of the
infants; mixed nutrition of the neonates.

We selected 3 groups of children:

— the first group — 32 children who were born prema-
turely and were exclusively breastfed and, accordingly, their
32 mothers;

— the second group — 30 children who were born pre-
maturely and were fed exclusively with artificial formulas;

— the control group — 12 full-term exclusively breastfed
newborns and, respectively, 12 of their mothers.

In all cases of AF, the start of formula intake was con-
nected with the mother’s hypogalactia.

Molecular and genetic research methods included de-
termination of T-bet transcription factor gene expression in
newborn buccal mucosa scraping cells, determination of ex-
tracellular miR-148a in mothers’ BM by polymerase chain
reaction with reverse transcription in real time. A certified
kit of Applied Biosystems™ TagMan™ Small RNA Assays
was used to determine miRNAs. For statistical analysis, the
normalized expression levels of miR-148a in the BM of the
mothers of the first group and the expression of T-bet in the
mucous membranes of the babies of the first and second
groups of the study were calculated in relation to the control
group, where the expression level of the specified factors was
taken as 1.

Molecular and genetic methods of research were carried
out in the certified laboratory “PCR lab Interdepartmental
Training and Research Laboratory” of Ternopil National
Medical University.

Statistical processing of the results was carried out
using the Statistica 6.1 software product (StatSoft Inc., se-
rial number AGAR909E415822FA). The analysis of the ob-
tained data with the assessment of the statistical probability
of differences was analyzed using parametric and non-para-
metric methods of statistics. In case of normal distribution
of quantitative data (Shapiro-Wilk test), we used the arith-
metic mean (M), its standard error (= m), ANOVA analysis
of variance with a posteriori comparison according to the
Tukey test. In case of abnormal distribution, we applied the
median (Me) with an interquartile range (25%; 75%), non-
parametric Kruskal-Wallis analysis with pairwise compari-
son by Dunn and Mann-Whitney tests. To characterize and
compare relative values, we used the frequency index with
error (F £ m %), Pearson’s agreement criterion (%?), and
Fisher’s two-tailed exact test (FET). The relationship be-
tween various factors was assessed using the Spearman rank
correlation coefficient (r). The critical level of statistical sig-
nificance when testing all null hypotheses is taken as equal
t0 0.05 (5 %).

Results

Newborn children of the main and control groups dif-
fered significantly in terms of gestational age and anthro-
pometric indexes (p < 0.001). The median gestational age
of premature babies on BF was 33 (31; 34) weeks, on AF —
32.5 (32; 35) weeks, meanwhile, in the group of full-term
newborns it was 40 (39; 41) weeks. The material was col-
lected significantly later in the group of premature newborns
on AF (p < 0.05): at 9.0 (6.5; 13.5) days of life versus 6.5
(5.5; 7.0) days of life in the group of premature babies on BE.
The start of enteral feeding was later in the group of preterm
infants on AF compared to the group of preterm infants on
BF (p < 0.05).

The main reasons for newborn monitoring in neonatal
units were: respiratory distress syndrome (RDS), NEC, and
neonatal encephalopathy (NE). NEC was observed only in
the groups of premature newborns (on BF and AF). Fea-
tures of clinical and anamnestic data are shown in Table 1.
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NE significantly prevailed in the group of full-term chil-
dren (91.7 £ 8.0 %). There was no difference (p > 0.05) in
the frequency of RDS cases (65.6 £ 8.4 % vs 50.0 £ 9.1 %),
NE cases (31.3 £8.2 % vs 30.0 + 8.4 %) between the groups
of premature newborns on BF and AE However, NEC de-
veloped significantly more often-in premature children on
AF than on BF (p <0.05): 30.0 = 8.4 % versus 9.4 + 5.2 %.

The miR-148a expression level in BM of the mo-
thers of premature children on BF was significantly lower
(p < 0.001) than in the group of full-term children: 0.089
(0.048; 0.142) c.u. vs 1.0 (1.0; 1.0) c.u. (Fig. 1). Premature
newborns of the second comparison group were on exclusive
AF. We did not determine miR-148a expression level in for-
mula because of the potential deficiency of miR there.

We have found a tendency to the increase of the
miR-148a expression level in the BM of mothers of pre-
mature children on BF who had signs of NEC to compare
with the BM of mothers of children of the same group
who did not have gastrointestinal disorder. Nonetheless,
the difference was unreliable: 0.25 (0.05; 1.75) against
0.08 (0.05; 0.13) with p = 0.156 according to the Mann-
Whitney test. The lack of significant differences between
the median values of miR-148a expression in our study
can be explained by the relatively small number of cases
of NEC in the group of preterm infants on BF, its signifi-
cant variability (p < 0.001 according to Levene’s test), and
the dependence of the NEC development on a number of
other factors.

Table 1. Clinical and anamnestic characteristics of the comparison groups

Comparison groups Significance of
Index difference between
Group 1 (n =32) Group 2 (n = 30) Controls (n =12) the groups
. p,,=1.00
Ges;tz?tlorlal age, weeks, Me 33 (31; 34) 32.5(32: 35) 40 (39; 41) 0 %2< 0.001
(25%; 75%) b, <0.001
2-c .
Birth weight, g, Me (25%; Py, = 1.00
75%) Te ’ 1925 (1490; 2200) | 1890 (1450; 2250) | 3600 (3050; 4100) p,,<0.001
° p,. <0.001
. p,,=0.818
Apgar score at the 15t min, . ) ) 12~
points, Me (25%; 75%) 6(47) 6(5:7) 6(5:7) 31-0 B 1‘88
2¢ "
. p,,=0.132
Apgar score at the 2™ min, ) ) i 2 _
points, Me (25%; 75%) 6(557) 767 76:7) p$'° __Oj'_20001
2¢c "
Age at the time of material p,,=1.00
collection, days, 9.0 (6.5; 13.5) 11.5(7.0; 16.0) 6.5 (5.5; 7.0) p,,=0.043
Me (25%; 75%) p,,=0.005
) p,.,=0.008
Start of enteral feeding, . . . 2
days, Me (25%; 75%) 1d:1) 1d:3) 1@ ppi'c__olbo8ol
2¢c 7"
Operative delivery 12 17 4 p,,=0.131*
(caesarean section), n p,,=0.798
Ftm% 37.5+£8.6 56.7 £ 9.0 33.3+13.6 p; —0172
= *ok
RDS, n 21 15 ) Pz = 05987
F+m% 65.6 + 8.4 50.0 9.1 gl-c = 0,003
2¢ —
Total duration of respiratory p,,=1.00
support, days, 3(1;11) 2(1;6) 2(1;6) p,.=0.673
Me (25%; 75%) p,,=1.00
NEC, n 3 9 ) Py = 0081
F+tm% 9.4+52 30.0 8.4 gl-c —ooal
2¢ — M
= *ok
NE, n 10 9 11 Pr <%‘%% 1
F£m% 31.3+8.2 30.0+84 91.7£8.0 Pio=®-
p,,<0.001
) . ) p,.,=0.359
Duration of inpatient stay, . . . 2
days, Me (25%; 75%) 19:5(13;32) $15(13:38) 105139 g“ : 88811
2-c B

Notes: * — according to Pearson’s y? test; ** — according to the Fisher’s two-tailed exact test, in other ca-
ses — according to Dunn’s test; p,_,, p, ., P, ,— the level of statistical significance of the differences in indexes

between the corresponding groups.
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The analysis of the T-bet transcription factor expression
in the cells of buccal mucosa scrapings of all the newborns
showed that the T-bet expression was higher in premature
children with the clinic of NEC (p = 0.022): 2.36 (1.94;
3.17) c.u. against 1.49 (1.0; 3.27) c.u. in children without
signs of NEC. Moreover, we have traced the correlation be-
tween the T-bet expression level and NEC development in
children (r = 0.271; p = 0.021). The distribution of T-bet
expression levels among newborns with and without signs of
NEC is shown in the Table 2.

We have proved the presence of the direct correlation
between the level of T-bet and manifestations of NEC
(r=0.271; p = 0.021) and determined the inverse correla-
tion between the level of miR-148a expression in the ma-
ternal BM and the level of T-bet expression: r = —0.371;
p = 0.043 (Fig. 2).

Discussion

Necrotizing enterocolitis is the most common acute
gastrointestinal pathology affecting mostly premature new-
borns. NEC incidence decreases with the increase of ges-
tational age and weight of a newborn. Despite the fact that
early diagnosis and active treatment of this disease have im-
proved clinical outcomes, NEC remains the cause of serious
long-term pathological conditions [13—15]. The preterm
infant's intestine is relatively more immature in structure and
immune function; and is characterized by the development
of an exaggerated inflammatory response toward the stri-
king factors [16]. Genetic predisposition stands apart from
the factors contributing to the development of NEC. Seve-
ral studies indicate possible genetic variants associated with
overexpression of Toll-like receptors 4 (TLR4), the stimula-
tion of which promotes the release of IL-1 and IL-6 [17, 18].

1.2

1

el

0.8

0.6

0.4

Conditional units

0.2 0.089

0 T
A B

Figure 1. MiR-148a level comparison in the breast
milk of the mothers of breastfed preterm neonates
(A) and breastfed full-term neonates (B)

MicroRNA 148a is one of the most highly concentrated
miRsin BM and is a representative of the miR-148/miR-152
family, which consists of three highly conserved and mature
miRs (miR-148a, miR-148b, and miR-152), whose mo-
lecules are characterized by similar sequences and the pre-
sence of the UCAGUGCA region. The miR-148/miR-152
precursor with a stem-loop structure is cleaved in the nucle-
us and cytoplasm of the cell to form miR-148a, miR-148b,
and miR-152. The human miR-148a coding sequence is
located on the chromosome 7p15.2. The sequences enco-
ding miR-148/miR-152 are similar to the human homeobox
(HOX) genes [19].

The maximum concentration level of miR-148a in BM
is noted in the early postpartum period. The concentration
level of miR-148a in mature BM is significantly lower than
in transitional BM. Milk formulas have significantly lower
quantities of miR-148a compared to BM [20]. The results of
our study demonstrate a probable decrease in the miR-148a
concentration in the BM of mothers of preterm neonates,
compared to the BM of mothers of full-term babies. At the
same time, Yaffa Elbaum Shiff et al. [21] showed that the
miR-148a concentration is higher in the BM of mothers of
preterm infants than in the BM of mothers of full-term in-
fants. Probably, the contrariety of the obtained data of our
study and the study of Yaffa Elbaum Shiff et al. [21] is due
to the peculiarities of the cohort of mothers of preterm new-
borns, as the concentration of miR-148a in BM depends on

20

18

-2
-0.05 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45
|r =0.3713;p= 0.0434| miR-148a

Figure 2. Correlation between the relative
miR-148a expression levels in maternal breast milk
and the T-bet gene expression in the buccal mucosa
scraping cells of premature newborns who were
breastfed

Table 2. MiR-148a levels in breast milk of the mothers, whose infants were born prematurely,
and T-bet levels in buccal mucosal scraping cells of premature newborns with and without signs of NEC

Expression level, c.u.
Significance of difference
Index Premature newborns
between the groups
with signs of NEC without signs of NEC
miR-148a 0.25(0.05; 1.75) 0.08 (0.05; 0.13) P, P, =0.156
T-bet 2.36 (1.94; 3.17) 1.49 (1.0; 3.27) PP, =0.022

Note: P,-p,, is the level of statistical significance of differences in indexes between the groups with signs of
NEC (P,) and without signs of NEC (p,,) according to the Mann-Whitney test.
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the state of health of the mothers and the medical treatment
they receive. In particular, stress, negative emotions, and
excess body weight of the mother contribute to a decrease
of the miR-148a concentration in BM [22, 23], whereas
oxytocin, melatonin, prolactin, dexamethasone intake has a
positive effect on the level of miR-148a in BM [8].

The molecular targets of miR-148a are mRNAs of a
wide range of proteins with various biological functions
(Table 3) [24].

MicroRNAs of BM play a key role in the intestinal cells
maturation, the establishment of intestine’s barrier func-

tion and prevent NEC development [8]. MicroRNA 148a
of BM reduces the expression of DNA methyltransferase 1
(DNMT1), which is its direct target, and promotes an in-
crease in the expression of survivin, which inhibits the ex-
pression of apoptosis proteins. Therefore, miR-148a of BM
promotes the survival and proliferation of epithelial cells of
the digestive tract in newborn children [20]. Suppression of
the miR-148aexpressionin BM can cause a decrease in ZO-1
level in the intestine due to an increase in DNMT1 activity.
That will contribute to enhance of paracellular permeabi-
lity [22]. MicroRNA 148a along with miR-143, miR-145,

Table 3. Molecular targets of miR-148a [25]

Gene Functional group or protein action miR-148a effects
1 2 3

BACH2 Transcription factor Plasmatic cells development
BCL2I11 Apoptosis facilitator Regulation of immune tolerance
CaMKllo Kinase (F:{aesgé?tt;%r; gginndnr?[tii (r:(zflzonse and antigen-presenting
CAND1 Regulator of ubiquitin ligases Promotion of cell proliferation
CCKBR G-protein coupled receptor Cell proliferation
CDC2B Kinase Inhibition of cell growth and survival
CDKN1B Cyclin-dependent kinase inhibitor 1B Cell cycle inhibitor
c-myc Transcription factor Involvement in cell apoptosis
CTNNB1 [-catenin Involvement in cell apoptosis
DNMT1 DNA methyltransferase Ior}r;]igi;c:ootr;soigcell proliferation and migration, induction
DNMT3b DNA methyltransferase
ERBB3 Kinase Cell proliferation
Gadd45a Growth arrest and DNA damage inducible Increased neuroblast differentiation and apoptosis
HLA-G Human leukocyte antigen Inhibition of immune evasion
HOTAIR INcRNA ::r;w?;i;(i;?g ;:chigsrziig;ation, invasion, cell proliferation,
HPIP :}irli]:;oigoietic transcription factor pre-B cell Inhibition of cell proliferation, migration, invasion
IGF-IR Insulin-like growth factor receptor gﬁgigg::;?:onl colony formation, tumor
IRS1 Insulin receptor substrate gﬁgiggxiﬂon' colony formation, tumor
ITGA11 Integrin Inhibition of migration
ITGB8 Integrin Inhibition of migration
VET Kinase Imn’r;j[t;istitc;r;izf mesenchymal-epithelial transition and
MIG6 Mitogen-inducible gene Inhibition of cell growth and survival
MITF Transcription factor Development of plasmatic cells
MMP7 Peptidase 7 Tumor invasiveness
MSK1 Kinase Attenuation of drug-resistance
NRP1 Neuropilin 1 Suppression of metastasis
PTEN Phosphatase, tumor suppressor Regulation of immune tolerance
QKI RNA binding protein Inhibition of cell migration, angiogenesis
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The end of Table 3
1 2 3
RUNX3 Transcription factor Tumor suppression
S1P1 Chemoattractant receptor Eﬁiﬁiggﬁgﬁgoﬁes from primary to secondary
SKP1 Ubiquitin ligase complex Inhibition of cell migration, angiogenesis
SMAD2 lr:ggﬁglglrar signal transducer and transcriptional Inhibition of cell migration and invasion
TGIF2 Transcription factor Cell proliferation and invasion
USP4 Ubiquitin-specific protease Inhibition of cell growth, migration
VAV2 Guanine nucleotide exchange factor Inhibition of migration
WASL Wiskott-Aldrich syndrome protein Inhibition of migration
WNT1 Signaling protein Inhibition of cell metastasis
WNT10B Signaling protein Inhibition of migration

miR-452 and miR-26a is involved in the regulation of the
inflammatory response. Thus, the miR-148 family repre-
sentatives, by controlling the expression of IKKa, IKKf,
IL1R1, GP130 and TNFR2, reduce the NF-xB-associated
pathway activation [26]. MiR-148a overexpression lowers
the expression of TLR4 and significantly downregulates
the expression level of MyD88, IRAK1 and TRAF6, which
play a key role in the TLR/IL-1R signaling pathway activa-
tion. Consequently, the level of pro-inflammatory cytokines
IL-1p and TNF-a decrease [27].

Research results of Li G. et al. [28] prove that an increase
in the miR-148a level downregulates the level of p-p38 pro-
tein. This leads to a decrease in the level of pro-inflammatory
cytokines TNF-a, IL-1P, and IL-6. It is believed that the
miR-148/152 family representatives suppress the activity of

TNF-o expression also by reducing the expression of matrix
metallopeptidase (MMP) 10 and MMP13 [29]. Therefore, a
low level of miR-148 concentration in the BM of mothers of
preterm neonates may be one of the factors associated with
a high risk of inflammation development in the intestinal
mucosa in preterm newborns. On the other hand, we have
proved that there is a significant increase in the miR-148a
concentration in the BM of mothers, whose preterm chil-
dren had clinical signs of NEC. In our opinion, the increase
in the miR-148a concentration in the BM of mothers of
preterm neonates with NEC is a protective reaction of the
mother’s body that prevents the development of the inflam-
matory process in the intestines of the child. In the experi-
mental study, Miao-Miao Guo et al. [30] demonstrated that
miR-148a-3p significantly reduces the expression of p53 and
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Figure 3. Scheme of maternal breast milk miR-148a impact on the necrotizing enterocolitis development
in preterm newborns
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increases the level of NAD-dependent deacetylase sirtuin 1
(SIRT1) in IEC6 intestinal epithelial cells treated with lipo-
polysaccharide. The authors believe that the miR-148a-3p/
p53/SIRT1 axis has a protective effect, preventing the de-
velopment of NEC, and agomir therapy may become a new
direction for the NEC treatment. In our study, a tendency
towards a decrease in the concentration of miR-148a in
the BM of mothers of preterm newborns with NEC was re-
vealed. In our opinion, the decrease in the concentration of
miR-148a in BM may be a factor contributing to the NEC
development in an infant.

Furthermore, our results prove the inhibitory effect of
miR-148a of BM on the level of T-bet expression that pro-
bably leads to a decrease in the level of active Thl cells in
the intestinal mucosa and helps to reduce the intensity of
inflammation in NEC. Previous studies have suggested a
possible stimulatory effect of T-bet on the local production
of miR-148a by the type of feedback [31].

In general, miR-148a of BM can be defined as a factor
that significantly prevents the development of NEK in new-
born children (Fig. 3).

Conclusions

1. In the breast milk of the mothers whose children were
born prematurely and have a pathological course of the early
adaptation period, the level of miR-148a expression is lower
than in the BM of mothers whose children were born on
time and have minimal signs of maladaptation.

2. An increase in the miR-148a expression is observed in
the breast milk of mothers whose children were born prema-
turely and have signs of NEC.

3. The development of NEC is accompanied by an in-
crease in the T-bet expression in the immunocytes of the
buccal mucosa scraping, which can be used for early non-
invasive diagnosis of intestinal inflammatory changes in pre-
term neonates.

4. MicroRNA-148a of BM downregulates the T-bet ex-
pression level in the immunocytes of the intestinal mucosa
of a neonate. That helps to reduce the activity of the inflam-
matory process.
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T AHIMP OBCBKINA AEPXKQBHU MEANYHI YHIBEDCUTET, M. AHINPO, YKpaiHa
2TOB «/A\HirPOBCbK MEANYHNA IHCTATYT TOQAMLIVIHOI | HETDQAMLIIVIHOT MeAnLmH», M. AHINPO, YkpaiHa

MpoTtnusanaAbHU BNAMB MiR-148a rpyAHOro MOAOKCO HO CTOH CAU30BUX OGOAOHOK
Y HE AOHOLUEHUX HOBOHAPOAXKEHUX AiTen

Pe3iome. Akryanwnicts. [pyane monoko (TM) — onTuManbHuii
MPOAYKT XapuyBaHHsI JIUIs HOBOHAPOIKEHUX, JIKEPEJO eK30TeH-
Hux MikpoPHK (miR). OgHum 3 npeactaBHUKIB BUCOKOKOHIICH-
TpoBaHoro nyny miR I'M € miR-148a. Choroani 6pakye maHux
npo BIMB miR-148a Ha po3BUTOK HEKPOTH3YIOUOTO EHTEPOKO-
nity (HEK) y HemoHoIIIeHMX HOBOHApOMIKEeHUX aiTeid. MeTta a0-
CJIIKEHHS: BUBYMTH BIuB miR-148a I'M marepi Ha iMOBIpHiCTh
po3sutky HEK y HeoHOILIIEHMX HOBOHAPOIXKEHUX aiteii. Mare-
piasu Ta MmeToau. OGCTeXXEeHO 74 HOBOHAPOKEHUX, SIKi IIPOXOIM -
JIM JTiKyBaHHSI B HEOHATaJbHMX BiImiJIeHHSIX. BU3HaueHO piBeHb
miR-148a B 'M 44 maTepiB HOBOHApPOMKEHUX AiTeii, Ki mepedy-
BaJIM Ha BUKJIFOUHO rpyaHoMy BurogoByBaHHi (I'B). ITapanenbHo
MPOBOIMIIOCS] BU3HAUEHHS eKCIIpecii reHiB hakropa TpaHCKPUII-
mii T-bet y ximiTMHaAX 3iCKpiOKa OyKaJbHOI CIM30BOI OOOJIOHKHU
BCiX HOBOHApOIXKEHMX. Bysl0 BUIiIEHO TpU TPYNM MOPIiBHSIHHSI:
nepiry CTaHOBUIM 32 HOBOHApOKeHi 10 37 TUXKHIB recrailii Ha
I'B, npyry — 30 HenOHOIIEHUX HOBOHAPOMIKEHUX HA LUTYYHOMY
BMUTOIOBYBaHHi, KOHTPOJIbHY — 12 MOHOIIEHMX HOBOHApPOKE-
Hux Ha I'B. Pe3yapTaTu. Meniana recrauiiiHoro Biky miteir 1-i
rpynu craHoBuia 33 (31; 34) TwxHi, 2-i — 32,5 (32; 35) TukHs
i opiBHSHO BUIIOI Oyia B rpymi KoHTpomwo (p < 0,001) — 40
(39; 41) TuxuiB. HeonaranbHa eHuedanonaris sk OCHOBHU Jia-
THO3 3ycTpivyajacs yacTillle cepel JOHOIIEHUX HOBOHAPOIKEHUX

(p<0,001). dit; 1-iTa 2-i rpyIt CyTTEBO HE BiAPi3HSINCS 32 YaCTO-
TOIO BUIAIKIB PECITiPATOPHOTO AUCTPEC-CUHAPOMY, HEOHATAIbHOT
eHuedanonartii (p > 0,05). Y 2-i1 rpy1i MopiBHSIHO 3 1-10 BiporimHO
yacrimre (p < 0,05) sycrpivanucsa nposssu HEK: 9/30,0 + 8,4 %
npotu 3/9,4 £ 5,2 %. BussneHo, 1110 piBeHb ekcripecii miR-148a
B I'M MmatepiB HemoHOIIeHUX AiTeil Ha ['B OyB BiporimHO HIDKUYMIA
(p <0,001), Hixx y rpyni gonowenux: 0,089 (0,048; 0,142) ym.on.
nporu 1,0 (1,0; 1,0) ym.on. PiBens ekcripecii hakropa TpaHCKPUIT-
ii T-bet y ximiTnHax 3ickpiOKka OyKaJbHOI CIIM30BOi 000JIOHKH OyB
BUIINI Y HEIOHOIIEHUX Aitei i3 kininikoo HEK (p = 0,022): 2,36
(1,94; 3,17) ym.on. npotu 1,49 (1,0; 3,27) ym.o1. y niTeii 6e3 o3HaK
HEK. JloBeneHo HasgBHICTb MpsiMOTo 3B 13Ky MixX piBHeM T-bet i
nposisamu HEK (r = 0,271; p = 0,021) Ta BU3Ha4€HO 3BOPOTHUIH
KOpessiLiiHU 3B’130K MixX piBHeM ekcripecii miR-148a B 'M ma-
Tepi Ta piBHeM excripecii T-bet (r=—0,371; p=0,043). BucHOBKH.
Y I'M matepiB, OiTh IKMX HAPOAWIMCS TepeadacHo i MaloTh Ipo-
OyiemMu 3 agarnTalli€lo, piBeHb eKcrpecii miR-148a BimHOCHO HIK-
Yunii, HiXX y MaTepiB, siki Hapoauau B cTpok. [1pu po3Butky HEK
criocrepiraeTbest miaBuieHHs piBHsI miR-148a B 'M martepi, 1o
CrIpUsi€ 3HVKEHHIO ekcrpecii T-bet ciin30B1MX 000JOHOK TUTUHM i
YUHUTH TPOTEKTOPHUIA BIUIMB Ha CTIHKU KUIIIEYHUKA.

KiouoBi cjioBa: miR-148a; T-bet; HeZoOHOLIEHi; HOBOHAPO-
JIKEHi; HEKPOTU3YIOUMIA EeHTePOKOJIIT
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