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KuarouoBi ciioBa: gpyuxyionanvri poznaou sxcogunozo mixypa ma cginkmepa O00i, pisensv excnpecii mikpoPHK-4714-
3p, xonepemuuna mepanis, ypcooe30KCUXoneda KUcioma, oimu

KioueBble ci10Ba: ¢)ynkyuoHanbHble paccmpoicmea JcenuHozo nyswips u cunkmepa O00u, yposens sKcnpeccuu
muxpoPHK-4714-3p, xonepemuyeckaa mepanus, ypcoOe3oKCUxonesds KUcioma, oemu
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Abstract. Influence of choleretic therapy on the microRNA-4714-3p expression level in children with functional
disorders of the gallbladder and Oddi's sphincter. Abaturov A.E., Babych V.L. The high prevalence and possibility
of transformation of functional disorders into organic pathology determine the relevance of the study of the cluster of
functional disorders of the gallbladder and Oddi's sphincter (FD GB and OS) in children. Studies on the properties of
ursodeoxycholic acid (UDCA) to alter the activity of generation of some microRNAs in various diseases of the
hepatobiliary system have become important in view of the evidential impact on this process. The alm: to determine the
effect of choleretic therapy with UDCA drugs addition on the microRNA-4714-3p expression level in functional
disorders of the gallbladder and Oddi's sphincter in children. 70 children with FD GB and OS aged 4 to 14 years were
examined. Main group included 50 children. They received standard therapy with UDCA combination. The comparison
group included 20 patients receiving standard therapy without UDCA. A molecular genetic study was conducted to
determine the microRNA-4714-3p expression level in serum before and after treatment by real-time polymerase chain
reaction with reverse transcription according to TagMan Gene Expression Assays. The correlation was established
between the main anamnestic data, causative factors of development, clinical and paraclinical parameters of the FD
GB and OS and the microRNA-4714-3p expression level in blood serum of children before therapy. The positive
relationship of the microRNA-4714-3p expression profile with decrease in gallbladder contractility was determined
(r=+0.36; p<0.05). It has been determined that in children with FD GB and OS after the combined therapy with
UDCA, the mean value of the microRNA-4714-3p expression level in serum is significantly lower than before therapy
(1.93+£0.58 SU and 5.56x1.50 SU, respectively). A positive correlation was found between the microRNA-4714-3p
expression level and the alkaline phosphatase activity level in the blood of children with FD GB and OS after therapy
with UDCA addition (r=+0.33; p<0.05). There was no correlation between the microRNA-4714-3p expression level
and the anamnestic, clinical-paraclinical parameters in children with FD GB and OS after treatment without UDCA.
The effect of UDCA on the treatment of functional disorders of the gallbladder and Oddi's sphincter in children results
in a decrease in the microRNA-4714-3p expression profile and is accompanied by the emergence of a direct correlation
between low level of a microRNA-4714-3p expression and reduced alkaline phosphatase activity in serum.

Pedepar. Biuime xosepernyHoi Tepamii Ha piBeHb excrnpecii MikpoPHK-4714-3p y aireii 3 ¢pyHkuionaasHumn
po3jagamMu KOBYHOTO Mixypa Ta cdinkrepa Ommi. Adatypos O.€., baouu B.JI. 3uauna posnosciooscenicmo ma
Modcugicms  mpanc@opmayii  yHKYIOHATbHUX NOPYULEHb 8 OP2aHIuHy NAMON0ZII0 3VMOBIIOMb AKMYALbHICHb
docniodcenHs Kaacmepy YHKYIOHAIbHUX PO31Adi8 J#cosuHo20 mixypa ma cinkmepa 000i (OP KM ma C®O) y
dimeil. [ocnioscenns wjooo énacmusocmeii ypcooesoxcuxonegoi kucaromu (YIXK) smintosamu axmusHicme ecenepayii
Oesikux mikpo-PHK npu pizHux 3axeoprosanHax eenamoOiniapHoi cucmemu HaAbYIu 8axiCIUB020 3HAYEHHs 3 021510y HA
0okazogicme 6nauUGy Ha yeil npoyec. Mema pobomu.: eusHauumu 6niu8 Xoaepemudnoi mepanii 3 000ABAHHAM
npenapamig VXK na pigenv excnpecii mixpoPHK-4714-3p npu @P KM ma CDO g dimeu. Mamepianu ma memoou.
Obcmediceno 70 dimeu 3 @P KM ma CDPO gikom 6i0 4 do 14 poxis. [Jo ocnosHoi epynu ysitiuno 50 dimeil, aki
ompumyseanu cmanoapmuy mepanito 6 noconannui 3 VIXK. I'pyny nopisuanusa cxnanu 20 nayienmis, SKi ompumyeanu
cmanoapmuy mepanito 6e3 YXK. Monexynapno-eenemuute 00CIi0#CEHH NPOBEOEHO 3 BUSHAYEHHAM Pi6HA eKcnpecii
MikpoPHK-4714-3p y cuposamyi kpogi 0o nouamxy il nicisi 3aKiHueHHs TIKY8AHHA MemoOOM NONIMEPA3HOi NTaHYI020801
peaxyii 8 peanbHOMy 4aci 3i 360pOMHbLOI0 MPAHCKpUnyieto 32i0Ho 3 npomokonom TagMan Gene Expression Assays.
Pesynomamu. Bcmanosneno 63ae€mM036'130K M OCHOGHUMU AHAMHECTIUYHUMU OAHUMU, 3VMOBIIOIOYUMU YUHHUKAMU
PO36UMKY, KNIHIYHO-napaxiiniunumu napamempamu nepeoicy @P KM ma CPO ma pisuem excnpecii mikpoPHK-4714-
3p v cuposamyi kposi dimeii 00 npogedenHs mepanii. Busnaueno nosumuenuii 63aemo36's130x npoghino excnpecii
MikpoPHK-4714-3p 31 3HUMCEHHAM CKOPOMAUBOCMI J#C08YHO20 Mixypa (r=+0,36; p<0,05). V dimeu 3 @®P KM ma
C®O nicna npogedenoi mepanii 6 noeonauni 3 VXK cepeone 3Hauenns piens excnpecii mikpoPHK-4714-3p y
cuposamyi Kposi 0y10 8ipocioHo Hudcue, Hide 00 mepanii (1,93+0,58 YO ma 5,56+1,50 YO sionosiono). Bussneno
NO3UMUBHULL KOpenayiliHull 83aeM038'130K midxc pignem excnpecii mikpoPHK-4714-3p ma pignem axmugHocmi 1yxcHol
docghamasu y kposi oimeti 3 P KM ma CPO nicra mepanii 3 dooasannam Y/IXK (r=+0,33; p<0,05). Kopenayitinux
63aemo38'a3kie  misxc pienem  excnpecii  MmikpoPHK-4714-3p ma aunamuecmuyHumu, KIiHIKO-NAPAKATHIYHUMU
napamempamu 6 oimeiti i3 @P KM ma CDO nicns nixysanusn 6e3 YIIXK ne 6yno suseneno. Bucnosku. Bnaus YIXK npu
JUKYB8AHHI (DYHKYIOHATLHUX pO371adie #08uH020 Mixypa ma cginkmepa OO00i 6 Oimetl npuzeooumv 00 3HUNCEHHS
npoginsa excnpecii mikpoPHK-4714-3p ma cynposoosicyemovcsi nosior npsmoco KOpenayiiiHo20 63aEMO36's3Ky Midic
3HUDICEHUM pieHem excnpecii MikpoPHK-4714-3p ma 3uusicenoro akmusHicmio 1ysucHol gpocpamasu 6 cuposamuyi Kposi.

Actuality of functional disorders of the gallblad-
der and Oddi's sphincter (FD GB and OS) in
children is due to their considerable prevalence.
According to the provisions of the Order of the
Ministry of Health of Ukraine dated 29.01.2013
N 59 "On approval of unified clinical protocols of
medical care for children with diseases of the
digestive system", the functional disorders of the
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gallbladder and Oddi's sphincter make up 65-85% of
all diseases of the biliary tract in children [6]. In
recent years the possibility of transition of functional
disorders of the biliary system into organic
pathology [5] of great importance in the issue of
relevance.

The results of modern scientific and practical
research substantiate the use of epigenetic factors of
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regulation of gene expression at the post-
transcriptional level, namely, microRNA, as highly
sensitive, specific diagnostic and prognostic markers
for the diagnosis of diseases of the biliary system [1;
8-10; 12; 13]. In 2016, a group of scientists led by
Teppei Sakamoto published the results of the study,
which found that the definition of the microRNA-
4714-3p expression profile is an important para-
meter in deciphering the mechanisms of deve-
lopment of primary liver biliary cirrhosis. Scientists
have determined the effect of ursodeoxycholic acid
(UDCA) on the microRNA expression level in
primary biliary cirrhosis of the liver and indicated
the effectiveness of its use [11].

Hepatoprotective, choleretic, litholytic, anti-
fibrotic, anti-apoptotic, cytoprotective, immuno-
modulatory effects of UDCA are defined in such
diseases as functional disorder of the biliary system,
primary biliary cirrhosis of the liver, primary
sclerosing cholangitis, chronic active hepatitis,
cystic fibrosis, biliary atresia, cholestasis, cho-
lesterol stones gallbladder, biliary reflux esophagitis
and reflux esophagitis [2; 3; 7; 14]. Only in recent
years, scientists from different countries have drawn
attention to the study of the properties of urso-
deoxycholic acid to change the activity of some
microRNA generation in various diseases of the
hepatobiliary system [1; 11]. However, the influence
of choleretic therapy with the use of ursodeo-
xycholic acid drugs on the activity of epigenetic
mechanisms, change in the microRNA expression
spectrum, functional disorders of the gallbladder and
Oddi's sphincter in children has not been determined
yet.

Objective — to determine the effect of choleretic
therapy with adding of ursodeoxycholic acid drugs
on the microRNA-4714-3p expression level in
functional disorders of the gallbladder and Oddi's
sphincter in children based on the study of the rela-
tionship between the microRNA-4714-3p expression
profile and anamnestic, clinical- paraclinical para-
meters of functional disorders of the biliary system
in children.

MATERIALS AND METHODS OF RESEARCH

In order to achieve this alm, a comprehensive
examination of 70 children with FD GB and OS
aged from 4 to 14 years old was conducted on the
basis of the municipal institution "Dnipro city
clinical hospital N 1" Dnipro city Council, Dnipro
city, Ukraine. To establish the diagnosis, the
provisions of the Order of the Ministry of Health of
Ukraine dated 29.01.2013 N 59 "On Approval of
Uniform Clinical Protocols for Medical Aid to
Children With Digestive Disorders" were used [6]
and Rome IV consensus on the functional

19/ Tom XX1V/ 4

gastrointestinal disorders (2016) [4] based of the
results of clinical-anamnestic, general-clinical, bio-
chemical, instrumental research methods. Criteria
for inclusion in the study: the age of children from 1
to 18 years old and with diagnosed functional disor-
ders of the gallbladder and Oddi's sphincter. Exclu-
sion criteria: the age of a child less than 1 year, the
presence of symptoms of organic damage to the
digestive system, the presence of acute (or decom-
pensated) diseases. Scientific research was conduc-
ted with informed consent from parents or guardians
of patients and practically healthy children in
accordance with the principles of the Helsinki
Declaration and with the permission of the local
Bioethics Commission of the State Institution
«Dnipropetrovsk Medical Academy of the Ministry
of Health of Ukraine».

Patients with FD GB and OS were divided into
two groups by simple randomization. Main group
included 50 children with FD GB and OS, who
received standard therapy combined with
ursodeoxycholic acid, calculated as 10-15 mg/kg/day
in accordance with the provisions of the Order of the
Ministry of Health of Ukraine dated 29.01.2013
N 59. The comparison group was made up of 20
patients with FD GB and OS, who received standard
therapy in accordance with the provisions of the
Ministry of Health of Ukraine dated 29.01.2013
N 59 without ursodeoxycholic acid. The course of
treatment was 4 weeks. After the completion of the
course of integrated therapy in combination with or
without a ursodeoxycholic acid based on the
dynamics of complaints, objective data, results of
biochemical, instrumental research methods, the
effectiveness of treatment was evaluated. Control
group included 20 practically healthy children.
There were no apparent differences in the gender-
age indices in the groups of the examined children.

A molecular genetic study was conducted with
determining the microRNA-4714-3p expression
level in serum before and after therapy in children
with FD GB and OS, and one time in for practically
healthy children. It was performed according to the
Taq Man Gene Expression Assays Protocol in the
certified laboratory of the Department of General
and molecular Pathophysiology of the Institute of
Physiology named after A.A. Bogomolets of NAS
of Ukraine (Head - Doctor of Medical Science,
Professor A.A. Krishtal). The study included the
following steps: isolation of total RNA from the
primary  material (blood serum); reverse
transcription; polymerase chain reaction (PCR);
restriction analysis; polymerase-chain reaction in
real time; calculation of the number of amphilic
molecules and construction of the calibration curve.
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Statistical analysis of the results was performed
using the STATISTICA 6.1 application package
(AGAR909E415822FA) using a personal computer
based on the Intel Pentium 4 processor. Parametric
and nonparametric statistical methods were used
depending on the result of the test. Quantitative
indices are given in the form of mean and standard
mean error (M+m), for comparing the averages in all
groups, the Student t-criterion was used. The
differences between the comparable features for all
types of analysis were considered statistically
significant at p<0.05. The clinical-laboratory and
instrumental-diagnostic parameters of 70 patients
with verified functional disorders of the gallbladder
and Oddi's sphincter with the help of correlation
analysis were analyzed. To estimate the relationship
between quantitative features, a correlation analysis
using the Pearson method was used, and between
qualitative characteristics — the Spearman (rs)
nonparametric ranking analysis. Only significant
correlations were taken into account (p<0,05).

RESULTS AND DISCUSSION

The microRNA expression level in blood
serum in functional disorders of the gallbladder
and Oddi's sphincter before therapy

According to the results of the molecular genetic
study, it was determined that in the FD GB and OS,
the microRNA-4714-3p expression level in the
blood serum was 5.56+1.50 SU in the children of the
main group and 4.66+1.57 SU in patients of the
comparison group and did not differ significantly in
these groups (p>0.05) [2]. It was found that the
microRNA-4714-3p expression level in both clinical
groups was low and significantly different from the
values in the control group (42.77+5.43) (p<0.05).
Correlation diagram of the relationship between the
microRNA-4714-3p expression level and the anam-
nestic, clinical and paraclinical parameters in chil-
dren with FD GB and OS before treatment presented
a number of correlation interactions (Fig. 1).

The presence of focals of
chronic infection

Breastfeeding

Manifestations of asthenic syndrome

Serial number +0.30 Nausea
of births \ /
MicroRNA-4714-3p +0.36
before treatment \ Reduced contractility
Ase of a child of the gallbladder
e oracni <
" - - =~ ~
- ~
- 027 029 S

~

The first episode of clinical and paraclinical
manifestations of FD GB and OS

Duration of breastfeeding

Fig. 1. Correlation diagram of the relationship between the microRNA-4714-3p expression level in serum
and anamnestic, clinical-paraclinical parameters in children with FD GB and OS before therapy

The correlation was established between the main
anamnestic data determining the factors of deve-
lopment, the clinical and paraclinical parameters of
FD GB and OS and the marker of the epigenetic
mechanisms of functional disorders of the biliary
tract, namely, the microRNA-4714-3p expression
level in the blood serum of the children before
therapy.

Age and gender of a child

Significant differences in age and gender in the
primary and in the comparison group were not
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observed. The average age of children in the main
group was 7.84+0.39, and in the comparison group —
8.90+0.52 years (p>0.05). In the main group boys
prevailed (29 (58%) and 21 (42%) respectively), and
in the comparison group, the gender distribution was
equal (10 (50%) and 10 (50%) respectively)
(p>0.05). Correlation analysis revealed a positive
correlation between the microRNA-4714-3p expres-
sion level and the age of patients with FD GB and
OS (r=+0.31; p<0.05).
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The first episode of clinical and paraclinical
manifestations of FD GB and OS

The study found that the first episode of clinical
and paraclinical manifestations of FD GB and OS
was observed in 28 (56%) children in the main
group and in 12 (60%) patients in the comparison
group (p>0.05). The average age of the mani-
festation of the disease in the examined of the main
group and in the comparison group was 6.76+0.35
and 8.00+0.58 years, respectively (p>0.05). In the
correlation diagrams, the relationships between the
microRNA-4714-3p expression level and the first
episode of clinical and paraclinic manifestations (r=-
0.27; p <0,05) are shown in the inverse correlation
relationship.

Perinatal history

The positive correlation between the microRNA-
4714-3p expression level and the serial number
childbirth (r=+0.27; p<0.05) was determined.

45 (90%) children of the main group and
19 (95%) of the comparison group patients (p>0.05)
were on natural breastfeeding after birth. The dura-
tion was 10.67+0.89 months and 7.63+1.20 months
of life, respectively (p<0.05). There was a positive
correlation between the miRNA-4714-3p expression
level and the breastfeeding (r=+0.31; p<0.05) and
negative — with the duration of breastfeeding (r=-0.29;
p<0.05).

Factor contributing to the onset or aggra-
vation of the clinical course of functional disor-
ders of the gallbladder and Oddi's sphincter in
children

Chronic infection foci (7 (14%) and 4 (20%),
respectively) were found to be a contributory factor
to the onset or exacerbation of the disease course in
patients with FD GB and OS, so correlation analysis
revealed a positive relationship between the level of
microRNA-4714-3p and the factor of the presence of
foci of chronic infection (r=+0,34; p<0.05).

Clinical-paraclinical manifestations of func-
tional disorders of the gallbladder and Oddi's
sphincter before therapy

On admission to the hospital, all children expe-
rienced symptoms of painful abdominal, dyspeptic
and asthenic syndromes of FD GB and OS. In
9 (18%) children in the main group and 4 (20%) in
the comparison group abdominal pain was localized
in the right hypochondrium, and in 28 (56%) and 13
(65%) patients respectively — in the epigastric region
and right hypochondrium, in 13 (26%) and 3 (15%)
of those surveyed — in the peritoneal region respec-
tively. On palpation of the abdomen, pain in the
right hypochondrium was determined in 42 (84%)
patients of the main group and 18 (90%) children of
the comparison group. Positive Kerr symptom was
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found in all children. Positive Murphy symptom was
found in 38 (76%) children of the main group and 16
(80%) children of the comparison group. Pancreatic
pain (Dezharden, Mayo Robson, Schoffar zone) was
found in 10 (20%) patients in the main group and 6
(30%) children of the comparison group. Patients
with FD GB and OS before treatment had comp-
laints of nausea (22 (44%) and 8 (40%) respectively,
decreased appetite (26 (52%) and 9 (45%)), bitter
belching (11 (22%) and 4 (20%)), unstable bowel
voiding (23 (46%) and 5 (25%)) (p>0.05). A posi-
tive correlation between the microRNA-4714-3p
expression level and the manifestation of dyspeptic
syndrome (nausea) was found (r=+0.30; p<0.05).
Asthenic syndrome in children with FD GB and OS
before treatment included complaints and mani-
festations of reduced working capacity, fatigue,
general weakness in 34 (68%) children of the main
group and 14 (70%) patients of the comparison
group [2]. As a result of the correlation analysis, a
direct relationship between the microRNA-4714-3p
activity level and the signs of asthenic syndrome
(r=10.30; p<0.05) was determined.

Indicators of biochemical hepatogram in children
with FD GB and OS of the main group and the
comparison group before treatment showed signs of
cholestasis, namely changes in the aspartate amino-
transferase, alanine aminotransferase, alkaline pho-
sphatase levels in normal levels of cholesterol, total
and direct bilirubin in serum. As a result of the
biochemical study, the statistically significant
increase in the content of ASAT in the blood serum
up to 34.96+1.31 umol/l was found to in the children
of the main group and up to 28.20+1.31 pmol/l in
the comparison group (p>0.05) in relation to the
corresponding value in practically healthy children
(24.20+0,89 pmol/1) (p<0,05). The ALT level in the
blood serum of children in the main group was
significantly different from that of the control group
(18.76£091n/l and 14.50+£0.57n/l respectively)
(p<0.05). The content of alkaline phosphatase in
serum was 507.92+£19.94 n/] in patients in the main
group and 542.85+40.95 n/l in children in the com-
parison group (p>0.05), which is statistically higher
than 202.95+£9.07 n/l in children of the control group
(p<0.05) [2].

According to the results of dynamic transab-
dominal ultrasonography in patients with FD GB
and OS, decreased contractility of the gallbladder at
defecation was noted. In children who subsequently
received UDCA, the contractility of the gallbladder
averaged 23.44+1.56%, and in children who did not
receive UDCA — 23.75£2.29% (p>0.05) [2]. The
indicators of both groups of observation were signi-
ficantly different from the mean contractile function
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of almost healthy children — 49.55+1.11% (p<0.05).
As a result of the correlation analysis in the exa-
mined children, a positive relationship was found
between the microRNA-4714-3p expression profile
and decreased gallbladder contractility (r=+0.36;
p<0.05).

MicroRNA expression level in serum in
functional disorders of the gallbladder and Oddi's
sphincter after therapy

According to our research, it has been determined
that in children with FD GB and OS after treatment
with ursodeoxycholic acid, the mean value of the
microRNA-4714-3p expression level in serum is
significantly lower than before therapy (1.93+0.58
SU and 5.56+1.50 UO respectively) (p<0.05) [2].

+0.33
MicroRNA-4714-3p after

The correlation between the microRNA-4714-3p
expression level and the paraclinical parameter of
the FD GB and OS in children after treatment with
UDCA is shown in the diagram (Fig. 2).

It was found that in children with FD GB and OS
after treatment without UDCA, the micro-RNA-
4714-3p expression profile in serum was 1.14+0.53
SU [2]. The indicated values significantly differed
from the similar indicator in children of comparison
group before therapy (4.66+1,57 SU) (p<0,05). Ho-
wever, there was no correlation between the
microRNA-4714-3p expression level and anam-
nestic, clinical-paraclinical parameters in children
with FD GB and OS after treatment without UDCA.

Akaline phosphatase after therapy

therapy with UDCA

Y

with UDCA

Fig. 2. Correlation diagram of the relationship between the microRNA-4714-3p expression level
in serum and paraclinical parameter in children with FD GB and OS after therapy with UDCA

Clinical-paraclinical manifestations of functio-
nal disorders of the gallbladder and Oddi's
sphincter after therapy

After therapy in children of the main group with
FD GB and OS, complete disappearance or statis-
tically significant decrease in the signs of painful
abdominal syndrome, complete absence of dyspeptic
manifestations and a possible decrease in the
symptoms of astenic syndrome were determined. At
the same time, in patients of the comparison group,
the signs of the above-mentioned clinical syndromes
of FD GB and OS persist. Complaints of pain loca-
lized in the epigastric region and the right hypo-
chondrium after treatment were in only 2 (4%)
patients of the main group, and complaints of pain in

the right hypochondrium — in 6 (30%) children of
the comparison group. Complaints of nausea and
appetite are observed in 3 (15%) children in the
comparison group after treatment. Signs of asthenic
syndrome, namely, complaints and manifestations of
reduced productivity, increased fatigue, and general
weakness after treatment remain in 9 (18%) patients
of the main group and in 11 (55%) children of the
comparison group [2].

The dynamics of biochemical hepatogram indices
in children of the main group and the comparison
group with FD GB and OS before and after standard
therapy with and without UDCA has probable
differences (p<0.05) (Table).

Results of biochemical study of serum in children with functional disorders
of the gallbladder and Oddi's sphincter before and after treatment (M+m)

Children, who received UDCA Children, who did not received UDCA Practically
Blood biochemical parameters (n=50) (n=20) healthy children
before treatment after treatment before treatment after treatment (n=20)

Cholesterol, mmol/l 3.82+0.09 3.51+0.09 3.72+0.15 3.51+0.14 3.76+0.12
Alkaline phosphatase, n/l 507.92+19.94 * 359.53+16.59** 542.85+40.95 * 499.50+40.16 202.95+9.07
Total bilirubin, pmol/l 12.13+0.55 11.55+0.39 13.93+0.93 13.28+0.60 11.50+0.68
Direct bilirubin, pmol/l 1.43+0.11 1.35+0.11 1.54+0.19 1.71£0.38 1.32+0.14
Aspartate aminotransferase, n/l 34.96+1.31 * 26.18+0.97 ** 28.20+1.31 * 29.65+1.66 24.20+0.89
Alanine aminotransferase, n/l 18.76+0.91 * 14.96+0.64 17.35+1.52 15.90+1.22 14.50+0.57

Notes: * - p<0.05 — probability of differences compared with the parameter value in healthy children; ** -

compared with the parameter value before treatmen.

p<0.05 — probability of differences
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After conducting complex therapy with the
UDCA adding, a significant decrease in the markers
of cholestasis, namely, the level of aspartate
aminotransferase and alkaline phosphatase in serum
(p<0.05) in the examined children was found. In
children, who did not receive UDCA therapy, after
the course of treatment, the biochemical parameters
of blood do not have a significant change (p>0.05).
Correlation analysis revealed a positive correlation
between the microRNA-4714-3p expression level
and the alkaline phosphatase activity level in the
blood of children with FD GB and OS after therapy
with UDCA adding (r=+0.33; p<0.05).

According to the data of dynamic transabdominal
ultrasonography after the treatment in children of the
main group, there is a significant increase in the
dynamic contractility in the gallbladder emptying up
to 45.56+1.68% (23.44+1.56% before treatment)
(p<0.05). In children of the comparison group, the
contractile function of the gallbladder remains low
and the mean value of its index is 29.69+2.99%
(23.7542.29% before treatment) (p>0.05).

The study determined the important role of the
duration of breastfeeding, the presence of foci of
chronic infection in the formation of FD GB and OS
in children. The correlation between the microRNA-
4714-3p expression level and the clinical symptoms
of dyspeptic and asthenic syndromes in children
with FD GB and OS may be due to the indirect
participation of microRNA in the synthesis of
proteins, the differentiation of cells and tissues.
Reduce in the contractile function of the gallbladder
in children with FD GB and OS correlates with the
relatively low microRNA-4714-3p expression level,
which is probably due to the effect of epigenetic
mechanisms on the motor-evacuation function of the
biliary system.

Expressed positive clinical dynamics after
complex therapy with ursodeoxycholic acid adding
may indicate an improvement in the rheological

properties of bile. Positive correlation between the
microRNA-4714-3p expression level and the
alkaline phosphatase activity level in the blood of
children with FD GB and OS after therapy with the
addition of UDCA can be explained by the
choleretic effect of UDCA on the physical and che-
mical properties of bile with increasing its
hydrophilicity. We assume that the microRNA-
4714-3p expression level before treatment in chil-
dren of both groups was associated with a decrease
in the contractile function of the gallbladder in
children with FD GB and OS. Analysis of the dyna-
mics of gallbladder contractility before and after
treatment revealed a significant increase in the
contractile function of the gallbladder in the children
of the main group, which may be explained by the
positive effect of UDCA on the contractility of the
gallbladder.

CONCLUSIONS

1. Relatively low level of MicroRNA-4714-3p
expression in serum is associated with dyspeptic
(nausea), asthenic syndromes and decreased gal-
Ibladder contractility in children with functional
disorders of the gallbladder and Oddi's sphincter.

2. The effect of ursodeoxycholic acid in the treat-
ment of functional disorders of the gallbladder and
Oddi's sphincter in children results in a decrease in
the microRNA-4714-3p expression profile and is
accompanied by a direct correlation between
microRNA-4714-3p expression low level and redu-
ced alkaline phosphatase activity level in serum.

3. The use of ursodeoxycholic acid drugs in
functional disorders of the gallbladder and Oddi's
sphincter in children leads to a regression of symp-
toms of dyspeptic and asthenovegetative syndromes,
normalization of biochemical markers of cholestasis,
and increased gallstone contractility.

4. Conflicts of interest: author has no conflict of
interest to declare.
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