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Background. Digestive tract diseases occupy one of the first places in the structure of childhood pathology, including duodenal ulcers (DU),
the development of which in 70—100% of cases is associated with H.pylori infection. It is found that the important role in the development
of inflammatory process in digestive tract have toll-like receptors 4 (TLR4), due to reactiveness to H.pylori. It is proved that growth factors,
in particular epidermal growth factor (EGF), are able to influence on the healing processes in the mucous membrane. Itis advisable to include
drugs of reparative action in complex treatment of pediatric DU.

Purpose — to evaluate the effect of the reparative action drug in the treatment of pediatric DU, taking into account the dynamics of TLR4 and
EGF in blood serum.

Materials and methods. The total clinical group consisted of 39 children aged 7—-18 years with H.pylori-associated duodenal ulcer.
In 20 patients of the group 1 with DU a standard triple regimen was used. In 19 patients of the group 2 a drug of reparative action was included.
The content of TLR4 and EGF in serum were determined by ELISA.

Results. [twasfoundthatthelevel of TLR 4 decreased by 15.1% and 27.5% aftera course of treatment in patients ofthe group 1andinthe group 2,
respectively compared to a level before treatment. It is showed that in patients of the group 1 and the group 2 after 3 weeks from the start of
treatment there were changes in the content of EGF manifested by a decrease by 19.81% and 23.3%, compared to a level before treatment.
Conclusions. Our results indicated that after the course of treatment the content of TLR4 and EGF in the group 1 of patients was lower
by 12.37% and 3.49% respectively, than in the group 2.

The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics
Committee of the participating institution. The informed consent of the patient was obtained for conducting the studies.

No conflict of interests was declared by the authors.
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EdekT npenaparty penapaTtuBHOI Aii B Tepanii BUpa3ku ABaHaOUATUNANO! KULLKW Yy AiTein
B.M. Aynnuk, H.O. Byrnosa, I.B. Mopo3oBa, T.10. Kykypy3a
BiHHULBKMI HAUJOHANBHWI Mean4H1A yHIBepcuTeT iMeri M.I. Mporosa, YkpaiHa

AKTYyanbHiCTb. 3aXBOPIOBAHHA TPABHOIO TPAKTY NOCIAAI0Tb OAHE 3 NEPLUMX MICLb Y CTPYKTYPI Natonorii AUTAHOro Biky, | 3a OCTaHHI Aecs-
TUNITTS BIA3HAYAETBCA 3POCTAHHA iX MOWMPEHOCTI A0 75%, y TOMY 41Chi BUpasky AsaHaaudtminanoi kmwkin (BAMK), po3BUTOK Ta XPOHIYHNIA
nepeodir skoi y 70—100% Burnaakis noB'a3aHuit 3 iHdekujielo H.pylori. Bingomo, Lo BaxanBy pofb Yy PO3BUTKY 3amnaibHOr0 NPOLECY B Cu-
30Bit OOONOHLL TPABHOIO TPAKTY BiAirpaloTb Ton-noaioHi peuentopu 4 (TLR4), ockinbku L peLentopy BONOAjI0TL PEaKTUBHICTIO A0 H.pylori.
Takox 0oBeneHo, WO POCTOBI hakTopu, 30KpemMa enigepMansHui daktop pocty (EGF), 3oatHi BvBaty Ha MPOUECH 3arOEHHA B CNM30BIN
o6onoHui. Y nikysaHHi BAMK pekoMeHaoBaHo 3aCTOCOBYBaTY Nikapchbki 3acobu penapatvBHOi Aji. NepcnekTnBHUM Y LIbOMY HanpsMKy € BUKO-
PUCTaHHS 3aCOBIB POCANHHOMO MOXOAXEHHS.

MeTa — ouiHMTV edekT 3aCTOCYBaHHA Npenapary penaparveHoi gji 8 Tepanii BAMNK y giten 3 ypaxyBaHHAam anHamikm TLR4 ta EGF y cuposartui
KpPOBI.

MaTtepianu Ta meToau. 3aranbHy KiiHivHy rpyny ctaHoBuav 39 aiten Bikom 7—18 pokis, xBopwx Ha H.pylori-acoujnosaHy BAMK. Y 20 na-
uienTis i3 BAIMK, acouinoBaHoio 3 iHGekuielo H.pylori, Wo CTaHoBWAV rpyny 1, 3aCTOCOBYBaIM NOTPIHY CXxemMy NpoTaromM 7 ai6. Y 19 xsopux
rpynun 2 A0 nikyBaHHS AoAaBanu Nikapcbkuii 3acio penapatisHoi aji. Bmict TLR4 ta EGF y crpoBartuj kpoBi BM3Hadanu metoaom ELISA.
Pesynbtarii. BctaHoBneHo, Wo B nauieHTiB rpynv 1 1a rpynn 2 Yyepea 3 TWHI Bif, nodarky fikyBaHHsA CnocTepirany 3HaqHi 3miHv Bmicty EGF
MOPIBHAHO 3 PIBHEM Y CMPOBATLL KPOBI 10 NMOYATKY iKyBaHHSA, MPOABASIOUMC 3HKEHHAM Ha 19,81% i 23,3% BignosiaHo (p<0,05). BusisneHo,
L0 piBeHb TR4 3meHLwwnsca Ha 15,1% Ta 27,5% nicna Kypcy NnpoBeAeHOro NikyBaHHs Ky nauieHTiB rpynin 1, Tak i rpyni 2 BiNOBIAHO NOPIBHSAHO
3 PIBHEM [0 NoYaTky JlikyBaHHSA.

BucHOBKMU. Y [JOCNIOXEHHI BMSBNEHO, WO NICNA KypCy JiKyBaHHA MpenapatoMm, WO BONoAie penaparvBHo Adieto, BMmicT TLR4 ta EGF
y rpyni 1 6yB MeHwmnmM Ha 12,37% i 3,49% BionosiaHo, Hix y aiteit, xsopux Ha BAMK, i3 rpynn 2.

JloCcniaxXeHHs BMKOHaAHO BIANOBIAHO 00 NPUHLMNIB [eNbCIHCHKOT Aeknapauii. [poTokon A0CNIIXEHHS yXBaNeHO JTOKaNbHNM eTUYHUM KOMITE-
TOM 3a3Ha4eHoi B poOOTi YCTaHOBW. Ha NpOBEAEHHS AOCIAXEHE OTPUMAHO IHDOPMOBaHyY 3rofy 6aTbkiB, AiTeNn.

ABTOPV 3a8BASOTh MPO BIACYTHICTb KOHMIIKTY IHTEPECIB.

Knrouosi cnosa: i1, Bupaska ABaHaaUATUnanoi KUWKkKW, H.pylori, npenapar penaparvsHoi Aji.

Introduction
igestive tract diseases occupy one of the
first places in the structure of childhood
pathology and in recent decades there has been
an increase in their prevalence to 79.3% [9], in-
cluding duodenal ulcer (DU), which is a common
multifactorial disease, the development and chro-
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nic course of which in 70-100% of cases is asso-
ciated with an infectious process in the mucous
membrane initiated by H.pylori [1]. It is known
that H.pylori leads to the formation of chronic gas-
tritis, the nature of which determines the full range
of conditions associated with infection — from
asymptomatic course to the development of gastric
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cancer [8]. An important role in the development
of H.pylori-associated DU is played by toll-like
receptors 4 (TLR4), which are reactive to lipo-
polysaccharides of gram-negative bacteria [6].
Thus, due to the ability to express TLR4, epithe-
lial cells can detect typical pathogen-associated
molecular patterns (PAMP) of microbial or other
origin. Recognition of PAMP by TLR4 activates
the cascade of intracellular responses, which can
manifest in the form of increased secretion of cy-
tokines, peptide mediators, defensins, inhibitors
of pro-inflammatory agents.

Considerable attention is paid to determin-
ing the effect of H.pylori on the processes of the
duodenal mucosa regeneration, which is carried
out using a number of substances of endogenous
origin, such as epidermal growth factor (EGF),
which accelerates migration and proliferation
of epithelium. Scientist have established that EGF
in combination with other cytokines is the most
important factor that indirectly affects on the
healing process [7].

It is important and relevant to improve
the prognosis of peptic ulcer and search for drugs
that have a complex and positive effect on treat-
ment results by accelerating regenerative process-
es and the impact on the inflammatory process,
while meeting the safety requirements in pediat-
ric practice. Promising in this direction is the use
of herbal drugs [5]. The basis of the drug of repa-
rative action are liquid extracts of seven medicinal
plants, widely used in gastroenterology. Thus, the
substance of wormwood improves gastric motili-
ty. In particular, licorice root contains glycyrrhi-
zinic acid, which has a powerful anti-inflammatory
effect and stimulates the formation of granulation
tissue, as well as provides an antispasmodic effect.
Chamomile, in addition to anti-inflammatory ef-
fect, contains components that have anti-allergic
and regenerating effects, thistle fruits have a cyto-
protective effect.

The components of this drug reduce the se-
verity of the inflammatory process and accelerate
its reparative stage. The drug of reparative action
improves abdominal blood circulation and acce-
lerates the healing of ulcers, by stimulating the
formation of granulations at the site of the ulcer
defect of the mucous membrane and increase its
vascularization, reduces the severity of symptoms
and has a positive effect on the autonomic nervous
system.

Due to the multifaceted positive effect on the
body, the ability to maximize its manifestation
in the area of the pathological focus, the drug
34
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can have a positive effect on the inflammatory pro-
cess in duodenal mucosa, and make faster and more
complete recovery of the mucous membrane.

Purpose of the study — to evaluate the effect
of the reparative action drug in the treatment
of pediatric DU, taking into account the dynamics
of TLR4 and EGF in blood serum.

Materials and methods

The total clinical group consisted of 39 children
aged 7-18 years with H.pylori-associated DU.
Under observation there were 24 (61.54%) boys,
representing of the total number of examined pa-
tients with DU, and 15 (38.46%) girls. In 20 pa-
tients of the group 1 with H.pylori-associated DU
a standard triple regimen was used for 7 days.
In case of increased acid-forming function of the
stomach, H2-histamine blockers (1-2 mg/kg/day)
were added to children before 12 years old, and
proton pump inhibitors (0.5-0.8 mg/kg/day)
were added after 12 years. At the same time with
the use of these drugs before treatment in 19 pa-
tients of the group 2 a drug of reparative action
was included in the dosage recommended for use
in pediatric practice (children over 12 years —
20-30 drops, in children aged 6 years old 1 drop
per year of life 3 times a day per os for 3—4 weeks
of treatment).

The control group consisted of 25 healthy chil-
dren of the appropriate age. The mean age of pa-
tients was 13.3£0.2 years old. Clinical, labora-
tory and instrumental methods of examination
were used in the study. All children underwent
esophagoduodenoscopy using the video system
«VIDEO SYSTEM OTV-SC, OLIMPUS GIF-
XPE». An urease test (URE-HPtest) was used
to diagnose H.pylori infection. The content of
TLR4 in the blood serum was determined by en-
zyme-linked immunosorbent assay according to
the set «Human TLR4 ELISA Kit» (NeoBiolab,
USA) according to the manufacturer’s instruc-
tions. Serum epidermal growth factor (EGF) was
determined by enzyme-linked immunosorbent as-
say (ELISA) using the Human EGF ELISA Kit
(Invitrogen, USA). Statistical processing of the ob-
tained data was carried out according to the gener-
ally accepted methods of variation statistics. Basic
statistical indicators were determined — arithme-
tic mean (M), mean error (m), p — achieved level of
statistical significance, n — volume of the analyzed
group. The probability of differences in the com-
pared groups was assessed by standard parametric
and nonparametric methods using Student’s cri-
teria. The effectiveness of therapy was performed
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Table 1
The content of EGF in the serum of children with duodenal ulcer, Me (25-75)
. EGF, pg/ml
Group of patients (M=m) Me 25-75-percentile
Group 1, n=20 641.01+£42 58* 642 515-726.5
Group 2, n=19 625.8+33.17 626 483-727
Control group, n=25 284+22 .67 280 206-332
Note: *p<0,05 — the difference is probable with respect to the group of healthy children.
Table 2
The content of TLR4 in the serum of children with peptic ulcer, Me (25-75)
. TLR 4, pg/ml
Group of patients M+m Me 25-75-percentile
Group 1, n=20 1713.50+190.95* 1560 1230-2085
Group 2, n=19 1667.9+143.6 1420 1230-2010
Control group, n=25 672+36.43 658 528-768

Note: *p<0.05 — the difference is probable with respect to the group of healthy children.

three weeks after the start of treatment. It was cal-
culated Mediana (Me), (25—75)-percentile.

The research was carried out in accordance
with the principles of the Helsinki Declaration.
The study protocol was approved by the Local
Ethics Committee of the participating institution.
The informed consent of the patient was obtained
for conducting the studies.

Results and discussion

We studied the biochemical marker of prolifer-
ation EGF, as well as the level of TLR4 in the se-
rum of patients in both groups. Prior to therapy,
both observation groups did not differ significant-
ly in age, sex, course of the disease, laboratory pa-
rameters and morphofunctional changes in the or-
gans of the gastroduodenal system. Before starting
therapy, there were no differences between patients
in the compared groups and the severity of clinical
manifestations of DU.

In children with DU, the features of the
mechanisms that regulate reparative processes
under the influence of standard treatment and
with the inclusion of the reparative action drug
were determined, for which the dynamics of EGF
in serum was assessed. Significant differences in
serum EGF levels in patients of the group 1 and the
group 2 before treatment were absent.

Allpatientswith DU, who were monitored before
treatment had significantly higher serum EGF val-
ues compared to healthy children (Table 1). Thus,

there was an increase in EGF 55.69% and 54.62%
to 641.01£42.58 pg/ml (p<0.05) in the group 1 and
to 625.8£33,17 pg/ml (p<0,05) — in the group 2.

It was found that in patients of the group 1 and
the group 2 after 3 weeks the of treatment there were
significant changes in the content of EGF compared
with the level in the serum before treatment,
manifested by a decrease to 514.51+32.96 pg/ml
(p<0.05) and 479.4+32.59 pg/ml in 19.81% and
23.3%, respectively, and approximation to the values
of healthy children. Our results indicated that after
the course of treatment, the EGF content in patients
of the group 2 was lower 3.49% respectively, than in
children with duodenal ulcer the group 1.

It has been observed that in all children with
duodenal ulcer before the therapy was significantly
increased content of TLR4, compared with healthy
children: up to 1713.50£190.95 pg/ml in the group
1 and up to 1667.9+143.6 pg/ml (p<0.01) in the
group 2 by 59.71% and 60.78% (Table 2).

It was found that the level of TLR4 decreased to
1453.0+£165.7 pg/ml and 1208.4+111.24 pg/ml by
15.1% and 27.5% after a course of treatment in both
patients of the group 1 and in the group 2 (p<0.05),
respectively.

After treatment, the content of TLR4 in pa-
tients of the group 2 was lower by 12.37%, than in
children with duodenal ulcer the group 1 (Table 3).

Similar features of TLR4 changes in blood
serum at this stage of supervision are caused by
more expressed decrease in inflammatory changes

Table 3
The dynamics of the content EGF, TLR4 in the serum of children
with duodenal ulcer before and after treatment
. TLR4, pg/ml EGF, pg/ml
Group of patients before treatment after treatment before treatment after treatment

Group 1, n=20

1713.50+£190.95

1453.0+165.7

641.01£42 .58

514.51+32.96

Group 2, n=19

1667.9+143.6

1208.4£111.4~*

625.8£33.17

479.4+32.59*

Note: *p<0.05 — the difference is probable.
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of a mucous membrane at patients who received
drug of reparative action.

Conclusions

The research suggests the need for inclusion
drugs of reparative action in complex treatment
of duodenal ulcer that can positively effect on the
pathogenesis link of the disease.

Evaluation of the main clinical symptoms
of the disease showed that in all patients
the therapy gave positive results in the form
of improvement of general condition, significant
reduction or disappearance of pain, dyspeptic
syndrome. However, it should be noted that
against the background of complex therapy with
a drug of reparative action in all patients there
was a complete elimination of the disease, and
when using only the eradication scheme in 1 (5%)
of 20 patients remained episodic abdominal pain
and heartburn.

Serum analysis showed that in patients of the
group 1 and the group 2 after 3 weeks from the
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