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Purpose: to determine the state of adaptive and innate immunity depending on the age
of children and the etiological factor of pyelonephritis on congenital hydronephrosis
background in active stage of the disease.

Methods: The research was performed by using of conventional methods.

It was found that the leading causative agents of secondary pyelonephritis on congenital
hydronephrosis background in young children were Escherichia coli, Enterococcus
faecalis and Staphylococcus epidermidis; in middle-aged group were Pseudomonas
aeruginosa, Proteus vulgaris, Proteus mirabilis, Klebsiella pneumoniae, Escherichia
coli, Enterococcus faecalis, Staphylococcus epidermidis, Candida albicans, and
in elder children were Proteus mirabilis, Klebsiella pneumoniae, Escherichia coli,
Enterococcus faecalis, Staphylococcus epidermidis, Candida albicans. There was
detected that a decrease in CD95+ lymphocytes in young children and a significant
increase of this index in middle-aged and elder children took place. A potent elevation
of pro-inflammatory cytokines production was shown, and in middle-aged and elder
children with Enterococcus faecalis pyelonephritis the level of IL-1B was in 3.8
and 5.2 times, respectively, higher than in young children, and in Escherichia coli
pyelonephritis in 3.4 and 5.9 times, respectively. A decreased neutrophils phagocytic
activity was detected that may contribute to insufficient elimination of circulating
immune complexes as evidenced by their significant increase in serum. The highest
rates were determined in elder children, where the leading pathogens were mainly
Enterococcus faecalis, Escherichia coli and Klebsiella pneumoniae.

Conclusions: Thus, there is no doubt about the presence of immune mechanisms in
children with pyelonephritis on congenital hydronephrosis background, autoimmune
syndrome is developed by damage of own cells membranes and sensitization to cell
components mimicking the infectious agent antigens. Post-infectious autoimmune
syndrome in combination with secondary immunodeficiency is a more severe condition
because involves not only autoaggression, but also a lack of factors and components
of immune response, manifested by severe course of pyelonephritis in children
with congenital hydronephrosis. The existing immunodeficiency creates conditions
for disease progression, stimulates other pathogenetic factors, and as the infectious
inflammatory process is developing, an immunological insufficiency is worsening and
associated not only with the persistence of microorganisms, their toxins, but also with
depletion of immune system reserves.

Keywords: children, pyelonephritis, etiological factor, immunity, pro-inflammatory
cytokines, immunoglobulins.
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AypyabIH 0eJiceH 1l caTbIChIHIA Tya 0iTkeH ruaponedpo3 poHbIHAA NUHeT0HePPUTI
0ap OasanapaaFbl HMMYHUTETTIH ilIKi skoHe Oeifimaesy skaraailbIH aHBIKTAY
M.Mummna', B. JlaBeinenko?, M. Mapuenko', 0. Mosrosa*!, C. Mananuyk? E.
Hy6osux!, FO. Murmmn'

' XappKOB YITTHIK MEAULIMHA YHUBEPCHUTETI, XapbKOB, YKpanHa

’B.H. KapasuH arbiHarsl XapbKoB YIATTHIK YHUBEPCUTETI, XapbKoB, YKpanHa

MakcaTbl: OananaplblH JKachlHa XKOHE aypyAblH OCJCEHl CAThIChIHIA Tya OITKeH
ruapoHepo3 (OHBIHAA MUETOHSPPUTTIH ITHONOTHUSUIBIK (aKTOpPbIHA OaiIaHBICTHI
QJIANTHUBTI XKaHE Tya OITKeH HMMYHUTETTIH )KaFJaliblH aHbIKTay.

onirep. 3eprTey Kaimbl KaObUITaHFaH oJicTepMeH JKyprisinmi. Epre sxacrarb
Oananapza Tya OiTKeH ruapoHedpo3 asChIHAa KalTarama MUeI0HSPPUTTIH KETEKII
ko3abipreimTapel  Escherichia coli, Enterococcus faecalis sxone Staphylococcus
epidermidis OonbIn TaOBUIATHIHBI AHBIKTAJIBI; OpTa JKacTarbl TonTta Pseudomonas
aeruginosa, Proteus vulgaris, Proteus mirabilis, Klebsiella pneumoniae, Escherichia
coli, Pseudomonas aeruginosa, Proteus vulgaris, Proteus mirabilis, Klebsiella
pneumoniae, Escherichia coli, Enterococcus faecalis, Staphylococcus epidermidis,
Candida albicans, an epecek 6ananapaa - Proteus mirabilis, Klebsiella pneumoniae,
Enteracocociae pneumoniae, E. coli. Albicans caHpIpaykysiaKk MHKpOOpraHH3MEpi.
Harmxenep. XKac 6ananapna CD95 + nuMpoUTTepAiH TOMEH/IEY] KIHE OpPTa KIHE
epecek kacTarbl Oananapaa OyJ1 KepceTKIIITiH eadyip apTybl aHblKTanbsl. KaObiHyra
Kapchl IUTOKHMHJEDP OHJIPICIHIH KYIITi JKOFapblIaybl OaiKanisl, an mnuenoHedpuri
Oap opra xoHe epecek bananapaa Enterococcus faecalis il-1 genreiti »xac O6ananapra
KaparaHga tuicinie 3,8 »xoHe 5,2 ece jxorapsl kaHe Escherichia coli Tymsipran
nuenoHeppuT Ke3inae tuicinme 3,4 sxoHe 5,9 ece sxorapel 6ombl. Helitpodunnepaiy
(arouuTapnelk  OCICEHIUNITIHIH TOMEHICYl AaHBIKTAIAbI, OV alHaJIBIMIAFbI
MMMYH/IBIK KeIIeHIep/IiH KETKITIKCI3 )KOMBUTYbIHA BIKIAJ €Tyl MYMKIiH, OYJI OJlap/ibIH
capbICy[arbl aifiTapiblKTail YJIFAlObIMCH JdneleHei. EH JKoFapbl KepCeTKiTep
epeceK jKacTarbl Oananapja aHBIKTAIIbI, OHJA XKETEKII KO3IBIPFBIIITApP HETi3iHEeH
Enterococcus faecalis, Escherichia coli xone Klebsiella pneumoniae 60ombi.
KopsoiTbinasl. Ocpuraiinia, Tya OiTkeH ruapoHedpo3 (GoHbIHAA MHeToHeppuTi 6ap
Gananap/a IMMYH/IBIK MEXaHU3MICPAiH OOTybl KYMOH TYAbIPMaii/ibl, 8y TOUMMYH/IBIK,
CHHIPOM  ©3  JKacyllalapblHbIH  MeMOpaHalapblHbIH  3aKbIMIAHYBl  JKOHE
WHQEKIHSIBIK arcHTTIH aHTHUTeHJICPIH HMHUTAIMSUIBIK JKacylla KOMIIOHCHTTEpiHEe
CEHCHOMIM3AIUS HOTHXKECIHAE namuiabl. VHpeKknusaan KeHiHri ayTOMMMYHIIbI
CHHJIPOM KaiiTalaMa HMMYH TalllIbUIBIFBIMEH Oipre aybIp jkKaFiail 0oJbIn Tabbuiabl,
OUTKEHI OJ ayToarpecCHsiHbl FaHa €MeC, COHbIMEH Oipre Tya GiTKeH ruapoHedpo3bl
O6ap Oananapiarbl IHEIOHE(QPUTTIH ayblp arFbIMBIMEH KOPIHETIH WMMYHJBIK
JKayanTblH (aKToOpiapsl MEH KOMIIOHCHTTEpiHiH OoiMmayblH aa KaMTuisLbyot
MMMYH TallIbUIbIFbl aypy/blH OpIIyiHe jKaFaail jkacai/ibl, 6acKa MaToreHEeTHKAIbIK,
(dakTopnapapl  BIHTANAHABIPAJABI, a1 HHQEKIHSAIBIK-KAObIHY TpOIEeCi JaMbIiFaH
CaifblH MMMYHOJIOTHSIJIBIK JKETKIUTIKCI3MIK KylueWeni, Oyl MHKpPOOpraHU3MAEpIiH,
OJIap/IbIH TOKCHHJICPIHIH CaKTalybIHA FAHA EMEC, COHBIMEH Oipre MMMYH/IBIK KYHCHIH
pe3epBTEPiHiH CapKbLTybIHA Ja OalTaHBICTHI.

Hezizei co30ep: 6ananap, nueionedpum, 2MUOTOUSILIK QAKMOP, UMMYHUMEN,
KabblHyea Kapcvl YumoKuHoep, UMMYHOL00YIUHOep.

Omnpenenenne BHYTPeHHET0 U AIANITHBHOTO COCTOSIHUSI HMMYHUTETA Yy JeTei
¢ nuesioHepUTOM HA (POHE BPOAKTEHHOT0 ruApoHedpo3a B aKTUBHOM CTAHU
3200/1eBaHHsA

M. Mummna', B. laBeinenko?, 1. Mapuenko', 0. Mosrosa*!, C. Mananuyk?, E.
Jy6osux', 0. Mummus'

'XapbKOBCKHI HAIMOHATBHBIN MEUIIMHCKIH YHUBEPCUTET, XapbhKoB, YKpanHa
2XapbKOBCKUH HaIlMOHATBHEIN yHUBepcuTeT nMeHn B. H. Kapasuna, Xapbkos,
VYkpauHa

Lenb wuccaeroBaHUsl - ONPENEIUTh COCTOSHHE aJANTHBHOTO M BPOXJICHHOTO
UMMYHUTETa B 3aBHCHMOCTH OT BO3pacTa JeTed M 3THOJIOTHYECKOro (axropa
nuenoHeppura Ha (OHE BPOKACHHOTO THApOHe(ppO3a B aKTHBHOH CTaanu
3aboseBaHusl.

Metoasl. VccienoBanue MpoBOAMIOCH OOIIENPHHATHIME METOAAMH. YCTaHOBIIEHO,
YTO BELYIIMMH BO30YJUTEIIMU BTOPHYHOTO MHENOHE(PpPHUTAa HA (OHE BPOXKICHHOTO
ruaporedpo3a y aeteit paHHero Bospacta siBistiotcs Escherichia coli, Enterococcus
faecalis u Staphylococcus epidermidis; B rpymme cpeHero Bo3pacta Bo30yIUTEIIMU
ot Pseudomonas aeruginosa, Proteus vulgaris, Proteus mirabilis, Klebsiella
pneumoniae, Escherichia coli, Enterococcus faecalis, Staphylococcus epidermidis,
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Candida albicans, a y neteii Oomnee crapiirero Bo3pacta - Proteus mirabilis, Klebsiella
pneumoniae, Enteracocociac pneumoniae, KHIICYHbIC TaJOYKHU, TIPUOKOBBIC
MHKpOOpPraHU3Mbl anbOukanc. BeriBieno cHmwxenne CD95 + numdormToB y nereit
paHHero BO3pacTa 1 3HAYNTEIbHOE YBEIMUSHUE ITOTO ITOKA3aTellsl y IeTel cpeHero u
cTapuiero Bo3pacta. [lokazaHo CHIIbHOE MOBBIIICHNE MTPOLYKIINH ITPOBOCTIATUTEIIBHBIX
LIUTOKUHOB, Y JIeTeil CpeTHero M CTapiiero Bo3pacta ¢ nuenonedppurom Enterococcus
faecalis yposenb IL-1P 6but B 3,8 U 5,2 pa3a COOTBETCTBEHHO BBIIIE, YeM y JETel
paHHero Bo3pacra, U npu nuenoHedpure, BeizBanHOM Escherichia coli B 3,4 u 5,9
pa3a coorBercTBeHHO. OOHapykeHa IIOHW)KEHHas (QaronurapHas aKTUBHOCThb
HEUTPODHUIOB, YTO MOXKET CIIOCOOCTBOBAaTh  HEJOCTATOYHOW  AIMMHHAINU
LUPKYJIUPYIOIINX UMMYHHBIX KOMIUIEKCOB, O Ye€M CBHJIETEIILCTBYET UX 3HAYNTEIEHOE
yBeJIMYeHHe B ChIBOPOTKe. CaMble BBICOKHE MOKa3aTeaHn ObLINM ONpeAeNeHbl y aeTeit
CTapIIero BO3pacTa, IJie BeAyIIUMHU Bo30yAnTeIsIMH ObLIH, B OCHOBHOM, Enterococcus
faecalis, Escherichia coli u Klebsiella pneumoniae.

BeiBonbl. Takum 00pa3zom, He BBI3BIBAET COMHEHHI HAJTMYHE UMMYHHBIX MEXaHU3MOB
y zereil ¢ nuenoHeppUTOM Ha (OHE BPOXKICHHOTO THapoHe(dpo3a, ayTOMMMYHHBII
CHH/IPOM Pa3BHBAETCS B PE3yJIbTaTe MOBPEKACHNUS MEMOpaH COOCTBEHHBIX KIETOK U
CEHCHOMIM3AIMU K KOMITOHEHTaM KJIETOK, UMUTHPYIOIIUX aHTUT€HbI HH(PEKIIMOHHOTO
areTa. [10CTHH(MEKINOHHBINH ayTONMMYHHBIH CHHAPOM B COYETAHUHM CO BTOPUYHBIM
UMMYHOZIE(UIIUTOM SIBISIETCS 0OJiee TSKENbIM COCTOSHHMEM, MOCKOJBKY BKIFOYAeT
B ce0si HE TONBKO ayTOarpeccHio, HO M OTCYTCTBHE (DAaKTOPOB M KOMIIOHEHTOB
MMMYHHOTO OTBETA, YTO HPOSIBISIETCS TSHKEIBIM TeUeHNUEeM MueIoHepuTa y aeTei ¢
BPOXJICHHBIM rupoHedpo3om. MMeromuiicss IMMYHOIE(DUINT CO34aeT YCIOBHS IS
HPOrPECCUPOBAHUS 3a00JIEBaHMsI, CTUMYIHPYET IPyTHe MaToreHeTHUeCkre GpakTophl,
a 1O Mepe pa3BUTUS HMHQEKIMOHHO-BOCIIAIUTEIBHOIO IpoLecca YCHIMBACTCS
MMMYHOJIOTHYECKasi HEeJOCTaTOYHOCTb, CBsI3aHHAsh HE TOJBKO C COXPaHEHHEM
MHKPOOPTaHU3MOB, HX TOKCHHOB, HO H C HCTOILIIEHHEM Pe3ePBOB HIMMYHHOMH CHCTEMBI.
Kniouesvle cnosa: oemu, nuenonedppum, 23muonocudeckuti Gakmop, ummyHument,

npoesocnajiumeilbHble YUmoKuHbsl, MMMyH02ﬂ06y]ZHH bl.

Introduction

Pyelonephritis is the most common childhood
disease [1, 2] with a tendency to chronic inflammation
and recurrence. At the same time, there is an increase
in the frequency of secondary pyelonephritis in children
associated with congenital anomalies of urinary tract,
such as congenital hydronephrosis, which can lead to the
development of chronic renal failure [3, 4, 5]. Despite the
constantly increasing number of antibacterial drugs and
administration according sensitivity of the pathogen, it
is not always possible to provide effective antimicrobial
therapy [6, 7].

The recurrent nature of pyelonephritis in children,
resulting from congenital hydronephrosis, the absence
of etiotropic therapy effect are explained not only by
the presence of highly virulent microflora [8], but also
by complex pathogenetic mechanisms [9, 10, 11], in the
development of which immune system plays an important
role [12, 13].

The role of immune mechanisms in the pathogenesis
of secondary pyelonephritis in children becomes
especially important due to immune system immaturity
and imperfection of its many functions in the child’s body
[14], and also in children with congenital hydronephrosis,
secondary pyelonephritis occurs on the background
of already existing immunological body restructuring
according to impaired differentiation of the urinary tract
tissues [15].

The available literature data show a low level of local
immune defense in urinary tract that creates favorable

conditions for bacterial colonization [16, 17]. Inflammation
in the urinary system appears due to the interaction of two
main factors such as child’s immunity characteristics and
the pathogenic characteristics of pyelonephritis causative
agent [18].

However, the literature analysis revealed that such
issues as the intensity of phagocytosis, the role of apoptosis,
the nature of the cytokine response are insufficiently
studied and debatable, there are also no data on the
phenotyping of T- and B-lymphocyte subpopulations,
their activation during pyelonephritis in children with
congenital hydronephrosis.

Therefore, the aim of this research was to determine
the state of adaptive and innate immunity depending on the
age of children and the etiological factor of pyelonephritis
on congenital hydronephrosis background in active stage
of the disease.

Methods

24 children aged 1 month to 18 years ill with
pyelonephritis, who were in the Municipal Non-Profit
Enterprise «Regional Clinical Children’s Hospital Ne 1»
were examined. 10 somatically healthy children formed a
control group.

Collecting the material from children and
bacteriological investigation were performed by
conventional methods [19, 20].

Immunological methods included determination
of levels of immunoglobulins main classes (A, M, G),
cytokines, general complement, circulating immune
complexes by using of enzyme-linked immunosorbent
assay. Determination of lymphocyte subpopulations
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were done by immunofluorescence using Fits-labeled
monoclonal antibody kits. Phagocytic activity of
neutrophils was determined by the number of phagocytic
cells [21].

The work was carried out in accordance with the
requirements of the Law of Ukraine «About Medical
Products», 1996, articles 7, 8, 12, to the management
of ICHGSP (2008), GLP (2002), in accordance with the
requirements and norms, standard provisions on ethics of
the Ministry of Health of Ukraine Ne 690 dated 23/09/2009.
The research was performed with minimal psychological
losses from sick children. Parents were fully informed
about the methods and volume of the study.

Statistical analysis was performed using StatSoft
STATISTICA Version7 [22, 23].

Results

Analysis of the research data revealed that the leading
pathogens of secondary pyelonephritis on the background
of congenital hydronephrosis in young children (1 group -
childrenunder 3 years) were Escherichia coli, Enterococcus
faecalis and Staphylococcus epidermidis; in middle-aged
(2 group - children from 4 to 7 years) were Pseudomonas
aeruginosa, Proteus vulgaris, Proteus mirabilis, Klebsiella
pneumoniae, Escherichia coli, Enterococcus faecalis,
Staphylococcus epidermidis, Candida albicans, and in
elder children (3 group - children from 8 to 18 years) were
Proteus mirabilis, Klebsiella pneumoniae, Escherichia
coli, Enterococcus faecalis, Staphylococcus epidermidis,
Candida albicans (Fig. 1).
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Figure 1. Leading pathogens of pyelonephritis in
children with congenital hydronephrosis in the active
stage of the disease.

Immunological studies in children with pyelonephritis
on the congenital hydronephrosis background detected
that the parameters of cellular immunity versus reference
values appeared variable in children of different ages.
Statistically significant changes regardless to child’s age
and the pathogen were observed in quantity of CD3+,
CD4+, CD8+ and CD25+, indexes of which were
decreased. There was found a reduced level of lymphocytes
subpopulation with a marker of CD95+ differentiation in
young children and a significant increase of this index in
middle-aged and elder children (Fig. 2).

Analysis of immunoglobulin levels in children with
pyelonephritis on congenital hydronephrosis background
revealed that the serum IgA did not differ significantly
from the reference values in young children, and in
middle-aged and elder children there was a suppression
of IgA production. There was a significant increase in [gM
in children of group 1, in children of group 2 this index
did not differ from the reference values, and in children of
group 3 there was a tendency to elevation (Fig. 3).
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Figure 2. Parameters of the cellular immune system in
children with pyelonephritis on congenital hydronephrosis
background in the active stage of the disease.
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Figure 3. Immunoglobulins indexes in children with
pyelonephritis on congenital hydronephrosis background
in the active stage of the disease.

The main role in the immunopathogenesis of
pyelonephritis on congenital hydronephrosis background
belongs to the mediators of inflammation, which are formed
in the body in response to the influence of aggression
factors produced by causative agents. Cytokines are able
to modulate the regulatory and effector functions of cells.
In a healthy body, there is a balance between cytokines
with pro-inflammatory and anti-inflammatory activity.
A normally functioning immune system prevents the
uncontrolled release of inflammatory mediators and
provides an adequate response in macroorganism against
microbial invasion.

Study of pro-inflammatory cytokine status in children
with  pyelonephritis on congenital hydronephrosis
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background showed a significant increase in the production
of IL-1B, IL-6 and TNFa, versus reference values, in all
groups of children independently on leading pathogen
(Fig. 4).

Thus, cytokine status parameters according to levels
of pro-inflammatory cytokines indicate the active stage
of inflammation, and a prolonged rising in TNFa leads to
the development of autoallergic reactions, which in turn
lead to depletion of the immune system, inhibition of
non-specific defense. These processes are crucial in the
formation of immunopathological mechanisms of cellular
immunity suppression at the stages of T-cell differentiation
and proliferation.
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Figure 4. Proinflammatory cytokine status parameters in

children with pyelonephritis on congenital hydronephrosis
background in the active stage of the disease.

Phagocytosis is one of the important nonspecific
immunity parameters that provides the protective
properties of the body. The course of phagocytosis is
manifested by time, however, at the present stage the
process itself is not studied, but its results such as the
fate of phagocytic cells, the number of absorbed by cells
particles, its intensity is analyzed. Therefore, the study of
phagocytosis allows to establish the quality of the immune
nonspecific response.

It was found that the phagocytic number of neutrophils
and their absorption capacity were below control values.
Thus, significant changes were observed in the phagocytic
activity of neutrophils. The percentage of phagocytic cells
in children of different groups was significantly lower
than the reference values, indicating a lack of effector
functions of phagocytosis in children with pyelonephritis
on congenital hydronephrosis background in the active
stage, and is one of the mechanisms of low quality
inflammatory response. The identified changes indicate
the suppression of the body’s defense systems (phagocytic
chain), which can cause persistence of infection (including
intracellular), weak immunogenicity and lack of intense
immunity, which is clinically reflected in the torpid course
of the disease and recurrent illnesses (Fig. 5).

Low efficiency of phagocytosis may contribute to
insufficient elimination of circulating immune complexes,
as evidenced by their significant increase in serum of

children with pyelonephritis on congenital hydronephrosis
background in all age groups, regardless of the pathogen
and versus control group. The highest rates were found
in children of elder group, where the leading pathogens
were mainly Enterococcus faecalis, Escherichia coli and
Klebsiella pneumoniae (Fig. 6).
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Figure 5. Indexes of phagocytosis in children with
pyelonephritis on congenital hydronephrosis background
in the active stage of the disease.
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Figure 6. Circulating immune complexes index in
children with pyelonephritis on congenital hydronephrosis
background in the active stage of the disease.

In the comparative analysis of immunological parln
the comparative analysis of immunological parameters
of cellular, humoral immune factors, phagocytic immune
system and pro-inflammatory cytokine profile in children
with pyelonephritis on congenital hydronephrosis
background in the active stage of the disease, studying
their participation and the importance of each contribution
to the development of the pathological process certain
peculiarities of immunopathogenesis were detected. A
deficiency of complement system activity index (CH50) in
middle-aged and elder children groups was established. In
the Ist group (young children) the participation of CH50
in the mechanisms of elimination of circulating immune
complexes which prevents their excessive accumulation
and, consequently, damage of organs and tissues, was
reliably shown. Therefore, this defect of the immune
response in children of groups 2 and 3 can be regarded
as a result of impaired secretory function of macrophages
that produce CHS50.

Cytotoxic effect of causative agents on lymphocytes
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that lead to lymphopenia, may be indicative for suppression
and functional disagreement of cellular immune response
in general.

In addition, the state of immune cells apoptosis was
studied indirectly by the value of the specific surface
receptor CD95+. In middle-aged and elder children with
pyelonephritis on congenital hydronephrosis background
in the active stage of the disease a severe imbalance in
cellular immunity was detected and characterized by
a significant exceeding of the level of T-lymphocytes
containing CD95+ receptors on their membrane surface
versus reference values that indicates an activation of
lymphocytes apoptosis. And elevated apoptosis leads
to further profound changes and progression of existing
T-lymphocyte deficiency, as well as imbalance of all
immune system links.

At the same time, a decrease in the expression of the
marker CD25+ on the surface of T cells was established.
The revealed decrease in the level of immunoregulatory
CD4+ and CD25+ T- regulating lymphocytes in the
peripheral blood of children with pyelonephritis on
congenital hydronephrosis background may indicate
the development of autoimmune inflammation. Thus,
the processes of activation of apoptosis in severe T-cell
deficiency is an important pathogenetic aspect in
pyelonephritis on congenital hydronephrosis background
in middle-aged and elder children.

It should be noted that changes in cellular immune
factors in children with pyelonephritis on congenital
hydronephrosis  background correspond to the
inflammation processes of microbial origin in general, and
are characterized by severe deficiency in absolute quantity
of leukocytes, lymphocytes, cells with phenotypes CD3+,
CD4+ CD8+, CD18+; decreased immunoregulatory index
(CD4+ / CD8+), which is an important indicator of the
harmonious function of the immune system.

Discussion

Disturbances in the composition of the cellular,
humoral, phagocytic link and pro-inflammatory cytokine
balance were noted, which were caused by antigenic
factors of the leading pathogens of pyelonephritis on
congenital hydronephrosis background. Therefore, it can
be established that in such children a complex defect of
the phagocytic link of the immune system took place,
leading to insufficiency of this component of immunity.
And also the high level in blood of pro-inflammatory IL-
1B, IL-6, TNFa cytokines was found.

The formation of pyelonephritis on congenital
hydronephrosis background is accompanied by a violation
of adaptive immunity mechanisms, so the monitoring of
immunological parameters showed a decrease in cellular
immunity by functional activity of T-lymphocytes, absolute
number of T-lymphocytes (CD3+), T-helpers (CD4+),
natural regulatory cells for excluding of autoaggression

(CD4+), T-cytotoxic cells (CD8+) in all age groups
independently on the pathogen. According to the common
view, after infecting of the urogenital tract an acute
pyelonephritis is developing and in which T-lymphocytes
actively migrate from the peripheral bloodstream to the
area of primary inflammation. The strains of Enterococcus
faecalis, Escherichia coli and Klebsiella pneumoniae
have the most aggressive potential. In children with
pyelonephritis on congenital hydronephrosis background
such changes in the humoral immune system were
detected and characterized by imbalance of CD22+,
immunoglobulins A, M, G. Reduction in the absolute
number of B-lymphocytes (CD22+), IgG and IgA levels
in 2nd and 3rd groups, with normal IgM level in the
2nd group and a slight increase in the 3rd group. At the
same time in the st group the rising in the number of
B-lymphocytes, IgA, IgM and IgG levels in the active
phase of the process was revealed.

An increase in the concentration of the circulating
immune complexes is an indirect evidence of disease
activity and severity. Thus, there is no doubt about
the presence of immune mechanisms in children with
pyelonephritis on congenital hydronephrosis background,
autoimmune syndrome is developed by damage of own
cells membranes and sensitization to cell components
mimicking the infectious agent antigens. Post-infectious
autoimmune syndrome in combination with secondary
immunodeficiency is a more severe condition because
it involves not only autoaggression, but also a lack of
factors and components of various forms of immune
response, manifested by severe course of pyelonephritis
in children with congenital hydronephrosis. The existing
immunodeficiency creates conditions for disease
progression, stimulates other disease pathogenetic factors,
and as the infectious inflammatory process is developing an
immunological insufficiency is worsening and associated
not only with the persistence of microorganisms, their
toxins, but also with depletion of immune system reserves.

Conclusion

Thus, due to the etiological feature of secondary
pyelonephritis on congenital hydronephrosis background,
in the implementation of immune protection in this
pathology innate immune factors participate greatly than
the mechanisms of adaptive immunity, although, as in most
diseases of infectious-inflammatory origin; the division
is often quite conditional due to the close interaction
and commonality of their mechanisms. Manifestation
of innate immune functions in secondary pyelonephritis
in children with congenital hydronephrosis in the active
stage of the disease is carried out during an inflammatory
reaction, which is a response to cell membranes damage
by alteration and penetration of foreign agents, pathogenic
or opportunistic bacteria.
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