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Chronic gastroduodenitis (CGD) hold one of main places among leading diseases of gastro-intestinal tract (GIT) in childhood.
Aspecial category is children who have CGD against the background of connective tissue (CT) dysplasia (DCT). CGD in such
children is characterized by early appearance, aggressive, gradient course with frequent acute conditions and recurrences with
evident symptoms of nonspecific intoxication manifestations. Defect of collagen synthesis leads to pronounced morphological
changes of proximal GIT mucous membrane (MM) and decline in its cytoptotecive abilities. Challenges related to the qualitative
and quantitative local ecosystem changes can aggravate immune and metabolic local processes and enhance the destruction
of proximal GIT mucous membrane. Aforesaid defines the need to include multiprobiotics into the treatment schemes of
patient with CGD, associated with congenital fibrogenesis disorders, as adjuvant therapy with complex therapeutic action;
they positively influence the CT metabolism, improve reparative processes in MM, normalize immune processes and maintain
composition and functions of physiological microbiota.

Purposes — improvement of CGD treatment efficiency in children with DCT through inclusion of the multiprobiotic Symbiter®
forte-M into the treatment schemes.

Materials and methods. There were examined 33 children with CGD on the background of DCT and 32 healthy children
(control) from 11 to 17 years old. The state of the mucous barrier was estimated by certain mucin constituents (fucose,
glycosaminoglycans, sialic acids) assessing, antimicrobial peptides (32-defencins), non-specific humoral factors of the local
immunity (immunoglobulins, lysozyme) in mucous secretions (saliva, coprofiltrate (CF)) before and after probiotic therapy.

Results. Increased concentrations of B,-defencins (p_,, . = 0.03, p. = 0.03), sialic acids (P = 0.04) and lysozyme (P = 0.01)
and decreased of fucose level (P = 0.03) in mucous secretions under application of multicomponent probiotic preparation
were observed.

Conclusions. In children with DCT and CGD development, mucins, forming protective homeostatic barrier between residential
microbiota and basic immune intestinal cells, contain in their composition increased quantity of fucose-containing glycoproteins
and low amount of sialic acids; this influences microbiota and activity of cytoprotective and reparative processes in MM.
Inclusion of the multiprobiotic Symbiter® forte-M into the standard treatment scheme leads to the normalization of some
mucus glycoproteins and non-specific humoral local immunity factors. Due to its complex composition with high probiotic and
immunomodulatory properties and natural mineral gel (smectite) inclusion, the multiprobiotic improves cytoprotective and
reparative properties of GIT mucous membrane and reduces the likelihood of severe destructive processes in children with
CGD and DCT development.

Ap’10BaHTHA Tepanisi XpOHIUHMX FaCcTPOAYOAEHITIB y AiTeH
i3 AUCNAQ3i€lo CNoAYyYHOI TKAHWUHU

0. M. Myksiu, A. C. AHkoBCbkUK, B. M. LUupobokos, I. C. AumeHT, 0. B. AaBpeHuyk

XpoHiyHwniA ractpopyopeHiT (XI) nocigae ogHe 3 NpOBIAHMX MiCLb CEper, 3aXBOPHOBaHb LUMYHKOBO-KULLIKOBOMO TPaKTY
(LUKT) y piten. Ocobnuea kateropisi — gitn, B skux X[ chopmyeTbea Ha Thi gucnnagii cnonyyHoi Tkanuky (OCT). X4 y Hux
XapaKTepu3yeTbCs paHHIM Ae6TOM, arpecuBHUM, NPOTPERIEHTHUM NEPEBIroM i3 YacTUMM 3aroCTPEHHAMM, peLnauBamMu 3
BUPaXXEHNMU NpOsiBaMM CUMMTOMIB HecneumdiuHoI iHToKcuKauii. [leTepMiHoBaHWA AedekT CUHTEe3y KomnareHy 3yMOBIIHOE
BUpaXxkeHi MopdhonorivHi 3mMiHu cnun3osoi 060moHkn (CO) BepxHix Biaainie LLKT 3i 3HKEHHAM ii LMTONPOTEKTOPHUX Bna-
CTUBOCTEN. FAKICHi Ta KinbKiCHi 3MiHM MICLIEBOI €KOCUCTEMMU, L0 HEOAMIHHO BUHMKAIOTb NPU LIbOMY, NOTMMGMIO0TL iMyHHI 11
meTaboniyHi nokansHi npovecu, nocuniotoTb Aectpykuito CO BepxHix Bipainis LUKT. Lie Bu3Ha4ae HEOOXIQHICTb BKITHOYEHHS
y cxemu nikyBaHHsa nauieHTis i3 X[, acouinoBaHNM i3 BPOMKEHNMU NOPYLIEHHAMU (ibporeHesy, MynbTUNpoBIoTUKIB SK
a[’0BaHTHOI Tepanii 3 KOMMIEKCHO TepaneBTUYHOLO AiEt0: MO3UTUBHWM BNAIMBOM Ha MeTaboniam cromnyyHoi TkaHuHu (CT),
noninLueHHsmM penapaTusHux npouecia y CO, Hopmanisauieto iMyHHUX NPOLECIB, NIATPUMKOI Cknady Ta yHKLi didionorivHol
MikpobioTy.

MeTa po6oTu — niasuLLeHHs edekTuBHOCTI NikyBaHHS X y Aitert i3 JCT WnsxoM BKIMIOYEHHS Y CXeMy NiKyBaHHS KOMMeKC-
Horo MynTunpobiotuka Cimbitep® dopte-M.

Matepianu Ta Mmetoau. O6ctexunu 33 autunm 3 XM Ha i ACT i 32 3poposi autnHm Bikom 11-17 pokis. CTaH crM3oBoro
Gap’epa oLiHIOBanNM Ha OCHOBI BU3HAYEHHSI OKPEMUX CKMaZoBKX MYLIMHIB (hyKo3w, rntoKko3aMiHOrMiKaHiB, CianoBmx KUCMOT),
aHTUMIKpOOHWX nenTugis (32-aedeHsunHiB), HecneumndidHNX ryMmopanbHUX (akTopiB NOKaNbHOTO iMYHITETY (IMyHOrmobyniHiB,
ni3oLymy) B MyKO3anbHWUX CekpeTax (CnuHi, konpodinstparax) 4o Ta nicns npobioTukoTepanii.

Pesyniratu. Npu 3acTocyBaHHi MynbTUKOMIOHEHTHOMO NPOBIOTUYHOTO NpenapaTy B MyKo3anbHUX CekpeTax MidBULLYIOTHCA
KoHUeHTpaLii R2-nedeHanHis (p_,.. = 0,03, p,, = 0,03), cianosux kucnot (p = 0,04), nizounmy (p = 0,01) Ta 3HMKYETLCA
piBeHb ykosu (p = 0,03).
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BucHoBku. Mpw po3sutky XMy giteit i3 ACT MyLMHK, KOTPi yTBOPIOKOTbL 3aXUCHUIA TOMEOCTaTUYHIIA Bap’ep Mix Pe3MAEHTHO
Mikpo6ioToto Ta 6a30BMMU IMYHHUMM KITITUHAMM KWLLIEYHUKA, MICTATb Y CBOEMY CKITafi NiABMLLEHY KiNbKICTb (hyKO30BMiCHUX
rNiKOMPOTETHIB i XapaKTepU3ytoTbCs HA3bKM BMICTOM CiafloBMX KMCIIOT, LLIO BU3HA4Ya€e 0CobnMBOCTI (hopMyBaHHS MikpobioTn
Ta aKTUBHICTb LIMTONPOTEKTUBHMX i penapatusHux npoueciB y CO. BkntoyeHHst Mynstunpobiotuka Cimbitep® copte-M y
CTaHAapTHY CXeMy MikyBaHHS NPU3BOAWTL [0 HOpMani3aLil OKpeMux CKnafoBuvXx MMIiKONpoTEiHiB Crndy Ta dhakTopie Hecne-
LMci4HOro ryMoparnbHOro foKanbHOro iMyHITeTY. 3aBAsKM KOMMIEKCHOMY CKady 3 BKIOYEHHSIM refio NpMpOAHOro MiHepany
(CcMeKTUTY), BUCOKIM NPOBIOTUYHUM | iIMyHOMOZYNOBASbHUMM BNACTUBOCTSMM MySETUNPOBIOTYK NOMINLUYE LIMTONPOTEKTUBHI
Ta penapaTuBHi BNacT1BOCTi cr3oBoi 06onoHku LLUKT i 3MeHLLye BiporigHiCTb pO3BUTKY TSXKKUX (DOPM AECTPYKTUBHUX Npo-
uecis npu XA y piten i3 ACT.

ApbloBaHTHas Tepanua XPOHUUECKUX FraCTPOAYOAEHUTOB Y AeTeH
C AUCNAa3ven COeAMHUTEAbHON TKaHU

E. H. MykBuy, A. C. AHkoBckui, B. M. LUnupobokos, I. C. AbiMeHT, 0. B. AaBpeHuyK

Xpoxnyeckuii ractpogyonerunT (XI) 3aHMMaeT 0gHO 13 BEAyLLMX MECT Cpeam 3ab0neBaHui Xenyao4HO-KVLLIEYHOTO TpakTa
(PKKT) y peteir. Ocobyto kaTeropuio cocTaBnstoT AeTH, y kotopbix X[ hopmupyetcst Ha hoHe AMcnnas3um CoeanHUTENb-
Hom TkaHu (OCT). X[ y HUX xapaKkTepuayeTcsi paHHUM Oe6TOM, arpeCCUBHBIM, NPOrPEANEHTHBIM TEYEHNMEM C YacTbIMK
060CTPEHNSIMYU, PELANBAMU C BbIPAXKEHHBIMU MPOSIBNIEHUSIMU CUMMTOMOB HECTeLUYECKON MHTOKCUKaLMK. [leTepMUHU-
POBaHHbI AedekT cuHTe3a konnareHa 0byCnoBnMBaET BblpaxeHHbIe MOPONOrMYecKkne U3MEHEHNS CIIM3NCTON 060MOYKN
(CO) BepxHux otaenos XKT co CHIKEHNEM ee LINTONPOTEKTOPHBIX CBOWCTB. KayeCTBEHHbIE U KONUYECTBEHHbIE U3MEHEHNS
MECTHOW 39KOCUCTEMbI, KOTOPbIE HEMPEMEHHO BO3HUKAKOT NPU 3TOM, YCyrybnsitoT UMMYHHbIE U METabonnyeckve nokansHble
npoueccel, ycunmsatoT gectpykumio CO BepxHux otaenos XKKT. YkazaHHoe onpegensieT Heo6XoanMOCTb BKIHOYEHUS B
cxeMbl neverns nauneHTos ¢ XM, accoummpoBaHHble C BPOXAEHHLIMU HapyLUeHUaMU hnubporeHesa, MynsTUnpo6bUoTUKOB
B Ka4eCTBe afbloBaHTHO Tepanuu ¢ KOMMIIEKCHBIM TePaNEBTUYECKM AENCTBUEM: MOMOXMTENBHBIM BNUSIHUEM Ha MeTabo-
13M coeauHuTenbHoM Tkanm (CT), yny4lweHnem penapaTtvBHbIx npoueccos B CO, Hopmanuaaumei MMMYHHBIX NPOLLECCOB,
nogaepxaH1MeM coctaBa U OyHKLMIA (M3NONOrMYeckon MUKPOBHOTI.

Llenb paboTbl — noBbiweHue adpdektreHocTy nevenust XM y aeten ¢ ACT nyTem BKMOYEHWS B CXEMbI JIEYEHUS KOMMNEKC-
Horo MynsTunpobuoTuka Cumbutep® dopte-M.

Matepuanbl u metoabl. Obcneposany 33 peberka ¢ XI'[ Ha doHe ACT n 32 3nopoBeix pebeHka 11-17 net. CoctosiHue
cnuancToro 6apbepa oLeHUBanM Ha OCHOBaHWUW ONpefeneHns oTAemNbHbIX COCTaBMSHOLLMX MyLIMHOB (cpyko3bl, rtoko3amu-
HOTTIMKAHOB, CUANOBbIX KUCIOT), aHTUMUKPOOHbIX NenTuaos (R2-0edeH3nHOB), HecneumndrYECKUX rymMmoparnbHbIX (hakTopoB
MECTHOrO UMMYHWTETA (MMMYHOTNOBYNMHOB, NM30LMMA) B MyKO3asbHbIX CEKpeTax (CrtoHe, konpodunbsTpaTtax) 4o 1 nocne
npo6roTUKoTEPaniK.

Pesynbrathl. YCTaHOBNEHO, YTO MPU NPUMEHEHUU MYTETUKOMIOHEHTHOMO MPOBMOTUYECKOro Mpenapata B MyKo3amnbHbIX
ceKpeTax MoBbILATCA KOHUEeHTpauun R2-nedeHsnHos (p,,,.. = 0,03, p,, = 0,03), cuanosbix kucror (p = 0,04), nusounma
(p =0,01) 1 cHmxaeTcs yposeHb tykosbl (p = 0,03).

CcrioHa

BobiBoabl. Mpy passutum XTI y geteir ¢ ACT MyumHbl, KOTOpble 06pasytoT 3alLMTHBIA roMeocTaTuyeckuii bapbep Mexay
pe3naEHTHON MUKPOBUOTON 1 Ba30BbIMY MMMYHHBIMU KIETKaMU KULLIEYHWKA, COAEPXKaT NOBLILLEHHOE KOMNYECTBO (hyKO30-
cofepxaLuux rrMKonpoTENHOB W XapaKTEPU3YKTCA HU3KUM COAEPXKaHMEM CUanoBbIX KUCIIOT, YTO onpeaensieT 0CobeHHOCTH
opMmpoBaHNS MUKPOBKOTBI 1 aKTUBHOCTb LMTOMPOTEKTUBHBIX W penapaTuBHbIX npoueccos B CO. BkntoyeHne Mynstu-
npobuoTtrka Cumbutep® copte-M B CTaHAAPTHBIE CXEMbI NEYEHNSI TPUBOAWT K HOPMAnU3aLmumM OTAEMbHbIX COCTaBMSAOLLMX
TIIMKOMNPOTENHA CMN3N 1 hakTOPOB HeCTeLMMUIECKOro ryMOpansHOr0 MeCcTHOrO MMMyHUTETa. bnarogaps KoMmnnekcHomy
COCTaBy C BKIMIOYEHVEM rens MPUPOJHOrO MUHepana (CMEKTUT), BbICOKUM MPOBUOTAYECKAM 1 UMMYHOMOZYMPYIOLLM CBOM-
CTBaM, MynsTUNPOGMOTUK yyyLLIAET LIMTONPOTEKTUBHBIE U penapaTyBHbLIE CBOACTBA CrMancToi 060m04ku XKKT 1 ymMeHbLuaeT
BEPOSITHOCTb Pa3BUTUS TSBKENbIX POPM AECTPYKTMBHBIX Npoueccos npu XM y aeten ¢ ACT.

symptoms and tendency to GIT proximal parts destructive
lesion development [3].

Genetic defects of collagen synthesis and the cause
of DCT pathogenesis lead to immunological, metabolic
and morphologic changes of pre-epithelial mucus layers of
proximal GIT [4]. Local microbe ecosystem quantitative and
qualitative changes, resulting from that, aggravate immune

Introduction

Chronic gastroduodenitis (CGD) is among leading dis-
eases of the gastro-intestinal tract (GIT) in childhood [1].
Last year investigations have confirmed the multifactor
genesis of this pathology, frequent recurrences with early
chronization of the processes and insufficient effectiveness

of the preventive and curative measures in use. Children
are a special category with CGD development at the back-
ground of inherited CT disorganization. The number of such
children progressively increases worldwide due to difficult
environments, small doses of irradiation prolonged action,
pregnancy pathological course and change in diet quality
[2]. The CGD course in children at the background of CT
dysplasia (DCT) is characterized by early appearance,
gradual rising with frequent acute conditions, recurrences
with marked manifestations of nonspecific intoxication

and metabolic local processes and strengthen destruction
of GIT proximal segments [5,6].

Maintaining and correction of physiologic microbiota
play a key role in the formation of immune system functions,
resistibility to infections and retaining of homeostasis and
many complex metabolic processes of the human organism
[7]. Mentioned above implies that the adjuvant therapy
with complex therapeutic action should be included into
treatment regimens for patients with chronic inflammatory
processes in proximal GIT segments, associated with
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inherited fibrogenesis disorders. Such therapy may posi-
tively influence the CT metabolism, reparative processes
in CT of GIT, immune processes normalization, as well as
the composition and functions of physiologic microbiota.

Multiprobiotic Symbiter® forte-M contains a biomass
of symbiotic probiotic microorganisms with KFU/g: lacto-
bacilli — 1.0 x 10°, bifidobacteria — 1.0 x 10°, lactic acid
streptococci— 1.0 x 108, propionic acid bacteria— 1.0 x 108,
acetic-acid bacteria— 1.0 x 10°. Besides, it additionally con-
tains bentonite gel, smectite. Smectite is a sorbent based
on the natural clay poly-mineral with the lattice of silicon,
oxygen, and aluminium that contains admixtures of many
mineral elements, which may easy enter into exchange
reactions with chemical substances in GIT and supplement
their deficiency in the organism [8]. Due to the highly dis-
persed structure, smectite may form gels with rich micro-
and macrocomposition that enables such sorbents with
mucous cell protective abilities and lets them take part in
the refreshing of microbiota, improvement of CT metabo-
lism, stomach mucous membrane composition and function
normalization. Smectite gel in the composition of Symbiter
supplements the last with new physiological properties
and considerably increases shelf life of the living probiotic
preparation due to protective action on anaerobic bacteria.
The gel has high adsorption abilities towards viruses, toxins,
radionuclides, heavy metals and other harmful substances
but it does not link bacterial cells between themselves and,
accordingly, cannot disturb microbe balance in biotopes and
lead to metabolic changes in the organism. When mixing
cell biomass with smectite, the fine-dispersed sorbent binds
with surface structures of bacterial cells, covers them and,
therefore, protect from the inhibiting influence of stomach
acid, pancreatic secretions, bile, lysozyme, enzymes, toxic
radicals etc. This supports the probiotic biomass resistance
in its passage through aggressive areas of intestinal tract [8].
The important features of the complex product synergetic
activity are the smectite ability to strengthen the structure
and quality of mucus matrix and the property of multicompo-
nent symbiosis to normalize the composition and functions
of indigenous physiological microbiota.

Of particular interest was the dynamics of transmem-
brane glycoproteins (mucins) structure at application of
multiprobiotics.

The objective of the research

Increase of efficiency of CGD treatment in children with
dysplasia of connective tissue through inclusion of complex
multiprobiotic Symbiter® forte-M into the treatment scheme.

Materials and methods

There were examined 33 children from 11 to 17 years old
with CHD against the background of DCT (the main group)
and 32 healthy children similar in sex and ages (control).
DCT diagnosis was verified based on external (clinical
examination) and internal (laboratory, instrumental meth-
ods of examination) phenotypical signs. The results were
presented according to the scores of Milkovska-Dimitrova
in modification of L. N. Abakumova: whole scores up to 12
were considered as mild dysplasia (normal variant), 13-23
scores — moderate, and 24 scores and more — as clearly
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marked degree [9]. Children with moderate and marked de-
gree of dysplasia were included in the main group. At CGD
diagnostics, there were used all clinical and instrumental
examinations (endoscopic and ultrasound) according to
the protocol of the Ministry of Healthcare of Ukraine [1].
CGD diagnosis was confirmed by pathohistological study.
To estimate mucous functions in GIT certain components of
glycoproteins (fucose, sialic acids and glycolaminoglycans)
were determined in mucous secretions of child organism
before and after probiotic therapy. Local protective mecha-
nisms were assessed by dynamics of antimicrobial peptides
(B,-defencins), immunoglobulins and lysozyme.

Coprofiltrates (10 % solution) were prepared by faeces
homogenization with physiological solution. The homoge-
nate was centrifuged during 20 min (8000 rpm) in a cold
centrifuge K-24 and then filtrated. Saliva (2.0 ml) was col-
lected on an empty stomach into a sterile tube during 10-15
min. Concentrations of glycolaminoglycans (GAG), sialic
acids (SA), lysozyme, and general fucose in coprofiltrates
(CF)were determined per 1 g of protein. Defencin (HBD-2R)
concentrations were estimated by immune-enzyme analysis
with the use of B-Defensin 2 ELITA Kit (Immundiagnostik
AG, Germany).

At the initial stages treatment of the main group of
children was performed during 2.3 £ 1.5 years according
to the protocol of Ministry of Healthcare of Ukraine Ne
59, 29.01.2013 (data A). After the protocol therapy was
finished, the multiprobiotic was prescribed according to
the scheme — 1 sachet (10 cm®) 3 times per 24 hours
between food intakes, during 20 days with subsequent
control examination (data B). Examinations before and after
probiotic therapy were carried out in the non-active period
of CGD and in the absence of other acute infectious or
somatic pathologies. Statistical analysis of the categorical
data in the form of adjustment tables 2 x 2 and quantitative
data were performed with the use of c-square criterion and
T-criterion of Welch.

Results and discussion

Estimation of clinical symptoms before and after probiotic
therapy showed significant index decreases of the abdom-
inal pain syndrome from 23 to 13 (P = 0.03), dyspeptic
symptoms from 30 to 22 (P = 0.04), and frequency and
severity of CGD recurrences from 17 to 8 (P = 0.04). Simul-
taneously, there was observed improvement of emotional
state (decrease of nervousness, lability, anxiety), increase
of sleep duration, rise of physical activity and endurance,
decrease of headache frequency and severity as a result of
general non-specific intoxication decrease in these patients
from 27 to 18 (P = 0.03). According to T-criterion of Welch
with significance level a = 0.05 and P = 0.04 differences in
BMI were reliable — 14.8 + 2.6 before and 16.7 + 2.2 after
treatment.

Mucins are expressed by intestine bacteria and form
protective homeostatic barrier between residential micro-
biota and base intestinal immune cells. Due to mucins,
mucous secretions acquire viscous, lubricating properties
because glycosaminoglycans (GAG) bind high quantity of
water and, as a result, they have gelatinous consistency.
GAG and proteoglycans, as essential components of
the intercellular matrix, play a substantial role in intercellular
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Table 1. Dynamics of some mucin constituents in coprofiltrates in children with CGD
and DCT

Indices, unit Main group, n = 33 Control group, n = 32
A B

GAG, pM/mg 1.07£0.09 1.06 +0.02 1.06 £ 0.03

Fucose (total), uM/mg 2.00 +0.09 (1.75+0.07)* (0.98 + 0.08)**

Sialic acids, uM/mg 7.22+045 (8.42+0.33) (16.95 + 0.85)**

A: indices before probiotic therapy; B: after probiotic therapy; *: difference in A and B indices, P < 0.05;
**: difference in A and control indices, P < 0.05.

Table 2. Dynamics of B-defencins in mucous secretions of children

Indices, unit Main group, n = 33 Control group, n = 32
A B
HBD-2R in saliva, ng/ml 1.72+0.07 (1.93 £ 0.06)* (2.64 £ 0.09)

HBD-2R in coprofiltrate, ng/ml 2266+ 1.4 (27.02 £ 1.38)* (31.03 + 1.85)**

A: indices before probiotic therapy; B: after probiotic therapy; *: difference in A and B indices, P < 0.05;
**: difference in A and control indices, P < 0.05.

Table 3. Dynamics of non-specific humoral factors of saliva and coprofiltrate local
immunity

Indices, unit Main group, n = 33 Control group, n = 32
A B
Saliva slgA, g/l 0.52 +0.052 (0.41+0.02)* (0.36  0.05)**
IgA, g/l 0.03+0.01 0.030 £ 0.001 0.040 £ 0.001
19G, g/l 0.14£0.01 0.15+0.01 0.15+0.01
Lysozyme, pg/l 70£0.7 (9.0 £0.6)* (10.0+£0.9)*
Corpofiltrate ~ slgA, g/l 0.42 +£0.03 (0.22 £ 0.02)* (0.18 £ 0.01)*
IgA, g/l 0.020 + 0.002 (0.030 £0.003)*  (0.050 + 0.002)**
19G, g/l 0.070 + 0.004 0.067 £ 0.003 (0.050 +0.003)**
Lysozyme, pg/l 22+08 (4.1£0.5)* (5.1+0.7)*

A: indices before probiotic therapy; B: after probiotic therapy; *: difference in A and B indices, P < 0.05;
**: difference in A and control indices, P < 0.05.

interactions, formation and maintaining of cells and organs
shapes. Due to the specific structure and physico-chemical
properties proteoglycans and glycosaminoglycans, as struc-
tural components of intercellular matrix, perform important
functions in the human organism. They specifically interact
with collagen, elastin, fibronectin, laminin and other proteins
of the intercellular matrix; besides water, they may join large
amounts of cations (Na *, K*, Ca%*) and take part in different
tissues turgor generation; they play the role of a molecular
sieve in the intercellular matrix preventing pathogen micro-
organisms dissemination. Musins contain a large amount
(up to 80 % of the total mass) of O-bound oligosaccharides
(O-glycans), which control antigenicity through interaction
with surrounding, they bind with lectins, take part in the im-
mune system regulation and, depending on structure, may
be enabled in cell adhesion or, on the contrary, may have
antiadhesive properties. They contain 1-20 carbohydrate
residues, which form both linear and branched structures
with fucose and sialic acid in terminal positions [10]. In fact,
mucins are an endogenous source of carbohydrates that is
necessary for microbiota maintaining.

The results of the study indicate that inflammatory
processes in proximal GIT segments in children with DCT
significantly influence some biochemical indices of MM:
fucose concentration increases and sialic acids decreases
(Table 1).

After the course of probiotic therapy, concentrations of
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fucose and sialic acids significantly changed according to
T-criterion of Welch — these indices were near the ones in
the control group: p, ... = 0.03, p_,= 0.04 (P < 0.05). We
observed the tendency for fucose concentration to decrease
and for SA to increase, whereas the GAG level did not
change significantly (P = 0.91).

The data obtained indicate that MM chronic inflam-
matory process is characterized by high concentrations of
fucose; its level decreases after probiotic therapy, which
indirectly indicates destructive processes reduction. Many
oligosaccharides, glycoproteins, and glycolipids contain
fucose that, as compared with other carbohydrates, should
have critical importance for the interaction with microbiota.
Fucose gives not only energy for cells and forms nutritional
medium for helpful intestinal microorganisms; it is a transient
competitive inhibitor for pathogen lectins, lowering mucin
loading with opportunity to normalize microbiota.

The concentration of sialic acid (SA), the most mobile
component of mucin layer, decreases in gastroduodenal
zone injury. SA level was most lowered in patients with
erosive lesions of stomach, which indicated the destruc-
tion of mucous polymer structures and lowered synthesis
of some mucous gel components. Significant increase
of acidiferous SA concentration after probiotic therapy
considerably differed from the indices at the beginning of
the study (P < 0.05); these indices were close to the ones
of the control group, which indicated the increase of MM
protective properties.

To detect the local protective system of mucous barrier
changes before and after probiotic therapy, we estimated
defencins, immunoglobulins, and lysozyme in CF and
saliva; the indices were estimated according to T-criterion
of Welch (Tables 2, 3).

Children with inflammatory GIT processes usually
had increased levels of antimicrobial peptides, which is an
indicator of non-specific protection. However, data given in
Table 2, show significant reduction of HBD-2f in children’s
with CGD and DCT both saliva and coprofiltrates, comparing
with healthy children (P < 0.05). The results may indicate
the innate deficiency of antimicrobial peptide synthesis or
exhaustion of protective mechanisms of mucous secre-
tions in these patients with chronic processes. Addition of
multiprobiotics to the complex treatment led to increase in
HBD-2R} level in both saliva and CF to (1.93 £ 0.06) ng/ml
and (27.02 £ 1.38) ng/ml, respectively; these indices were
close to the control ones (p,,,. = 0.03, p.-= 0.03).

The results of the investigation of some saliva non-spe-
cific humoral immunity factors are given in the Table 3.
They indicate SIgA increase (P = 0.03) and rather low
lysozyme level (P = 0.01) in these children as compared
with the control group.

CF analysis of the local humoral immunity showed re-
duced IgA secretion (P = 0.0002) at increased SIgA values
(P =0.0001), which may indicate violent transformation
of IgA into its secretory form in prolonged inflammatory
process. Lysozyme concentration in saliva and CF was
significantly reduced as compared with control (P = 0.01),
which causes inability of GIT mucous membrane to re-
sist the pathogens action and increases the risk of CGD
relapses.

After multiprobiotic application, indices of the saliva
and CF humoral immunity were close to the ones of healthy
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children. Marked tendency to indices normalization after
probiotic therapy in both saliva (P =0.01) and CF (P =0.01)
was observed for lysozyme, antimicrobial enzymes and
bactericidal proteins of non-specific immune protection that
may counteract the pathogen microorganisms adhesion to
mucous membranes.

Our results suggest the normalization of effector func-
tions of local protective mechanisms that may interfere with
pathogenic microorganisms or eliminate them with norma-
lization of gastrointestinal tract disturbed microbiocenosis.

Therefore, inflammation of GIT proximal parts in chil-
dren is accompanied by qualitative and quantitative chan-
ges of mucous layer, which may influence the severity of
pathological process and promote or prevent its recurrence.
The obtained results show that an inflammatory process
in the intestine of children with DCT leads to significant
changes of MM biochemical indices: fucose concentration
increases and SA level decreases. So, mucins, forming
protective homeostatic barrier between residential micro-
biota and the base intestinal immune cells, have in their
structure high quantity of fucose-containing glycoproteins
and low concentration of sialic acids, substances that take
part in the microbiota formation and are responsible for
the reparative processes activity in the mucous membrane.
Fucose-mediated interactions and microbiota damages
play a considerable role in the mechanisms of intestinal
inflammatory diseases and intercellular interactions.

Special category is children with CGD, associated with
disorganization of CT. Deficiency of HBD-2 defencin, local
secretion of IgA and lysozyme results in decreasing in MM
barrier properties, significantly decreases MM resistance
to pathogenic microorganisms and may be a risk factor of
the disease relapses.

The epithelial layer of intestinal cells endures large
microbial load; it functions as an impermeable barrier for
microorganisms and discriminates between pathogens and
symbiont microbiota to maintain the state of low reactivity
under conditions of continual high risk of microbes pene-
tration. These processes are ensured by a specificimmune
system that is capable of restraining intestinal microbiota
tissue invasion and maintaining symbiotic character of
interaction with it, including the mucin fucosylation with
lymphoid cells regulation.

Fucose-mediated interactions and microbiota dis-
turbances play a significant role in the pathogenetic
mechanisms of intestinal inflammatory processes. Fucose
influences the expression of metabolic pathways and de-
creases the expression of bacterial virulence genes, as well
as improves the organism tolerance to physiologic microbi-
ota. Fast fucosylation is a protective mechanism that uses
the macroorganism’s resources to maintain interactions with
microbes during pathogen-induced stress.

In 1965, for the first time, L. C. Hoskins at al. turned
the attention on the link between fucose, ABH antigens,
microbiota, mucins and diseases. Since then, the interest to
this problem has been constantly kept up, and new findings
bring us close to understanding the mechanisms of chronic
inflammation development in all parts of GIT. The key fucose
role in the interaction between macroorganism cells and its
microbiota accounts for genetic susceptibility of patients with
inactivated genes in FUT2 locus to development of chronic
inflammatory processes in GIT.
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Sooner or later, in such conditions, the balance be-
tween mucins production and their degradation should be
disturbed (partly due to lowering of bacterial populations
in the content of microbiota that synthesize such mucin
stimulating metabolites as butyrate). Accordingly, prevalent
symbionts might transfer to potentially harmful pathobionts,
which may cause intestine inflammation. Musin degradation
is connected not only with enzymes that remove terminal fu-
cose; nevertheless, modern data indicate that fucose plays
one of key roles (also through carbohydrate metabolism) in
the normal microbiota formation. Inclusion of the multiprobi-
otic Symbiter® forte-M into the standard scheme of treatment
ensured some components of mucous glycoproteins and
factors of nonspecific humoral local immunity normalization.
Due to the complex composition and inclusion of smectite
gel, the multiprobiotic has the ability to high probiotic and
immunomodulating properties; it improves cytoprotective
and reparative characteristics of CGT mucous membrane
and reduces the frequency of severe destructive processes
in children with DCT at the background of CGD.

Conclusions

1. Atdevelopment of CGD in children with DCT, mucins,
forming protective homeostatic barrier between residen-
tial microbiota and base intestinal immune cells, contain
increased quantity of fucose-containing glycoproteins in
their structure and low level of sialic acids. This influences
the features of microbiota formation and activity of cytopro-
tective and reparative processes in MM.

2. Inclusion of the multiprobiotic Symbiter® forte-M into
the standard scheme of treatment ensured some compo-
nents of mucous glycoproteins and factors of nonspecific
humoral local immunity normalization. Due to the complex
composition and inclusion of natural mineral gel (smectite)
the multiprobiotic has high probiotic and immunomodulat-
ing properties; accordingly, it improves cytoprotective and
reparative characteristics of CGT mucous membrane and
reduces the frequency of severe destructive processes in
children with CGD and DCT.
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