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Tuberculosis (TB) is one of the most common infec-
tious diseases in the world. Ukraine, according to experts
WHO, among the countries of the European region has
a high incidence of disesase. In recent years, there has
been a downward trend in the prevalence of TB. An im-
portant role in this process plays the modern diagnosis
of the disease and the studying in-depth of pathogenetic
features of TB [9]. Children are the most vulnerable cate-
gory of the population of TB disease [3] due to the social
and anatomical and physiological factors, in particular, due
to the nature of the immune system of children. Contact
the causative agent of TB microorganism is accompanied
by development of tuberculous granulomas. In the process
of its formation are recruited considerable number of cells
and mediators of immune inflammation [1].

The ontogeny of immune inflammation begins with
its nonspecific phase, playing mostly preparatory role
(phthisis incipience — by definition NIJ-old authors) and
ends at a specific phase of the cell response (phthisis con-
formata) [6, 8]. Both phases of the immune response are
closely interacted with each other. Children with local
forms of newly diagnosed pulmonary TB (NDTB) reve-
aled violations in the form of dysfunction of phagocytic
cells and increase in proliferative activity of lymphocy-
tes in their reaction of blasttransformation with BCG [4]
that alters the activity of the humoral immune compo-
nent [10, 11]. The activity of nonspecific and specific
humoral immune response to TB infection may play
an important role in the diagnosis of disease, response
to therapy, as well as in the choice of directions of ra-
tional immunomodulation [7].

Purpose — to examine the state of some indicators of spe-
cific and nonspecific components of humoral immunity
of children with newly diagnosed pulmonary TB.

Research included in the plan of scientific research, con-
ducted for the state budget funds.

Material and methods

Research subject to 44 children between the ages
of 6 to 16 years with a diagnosis of newly diagnosed
TB (NDTB), which addressed the NIFP NAMSU for
2012—-2014 for the diagnosis and treatment of TB. For gen-
eral clinical examination of children used methods: col-
lection of complaints and anamnesis of illness and life;
Physical methods, radiographic and clinical laboratory
methods. All the children in the survey response to the
Mantoux test of 2 TE was positive. The tuberculin sensitiv-
ity in all investigated was evaluated as an infectious allergy,
when X-ray study was diagnosed NDTB. The specific na-
ture of the process was confirmed by the positive reac-
tion to the test with the allergen recombinant tuberculosis
(ART) for all the children. In this group children by age
as follows: 6 to 9 years — 20 children (45,6 £ 7,5) %, from
10 to 14 years — 12 (27,2 + 6,7) %, adolescents (15—16 ye-
ars) — and 12 (27,2 £ 6,7) %.

Control group consisted of 44 healthy, vaccinated with
BCG, children 6—16 years old, are not infected with
TB mycobacteria (MTB). These children are treated at the
SE «NIFP NAMSU» for 2012—2014 years to clarify the na-
ture of tuberculin sensitivity. After careful examination, the
results of the analysis of the dynamics of Mantoux test, the
sample with the ART, studying epidemiological anamne-
sis, examination of family members for TB, TB and organ
infection in these children, the MTB infection has been
excluded. In the group of healthy children test with the
ART was negative.

To study the state of humoral immunity of children with
local NDTB forms at different ages children NDTB (main
group) and control group were divided into age groups —
6—9 and 10—16 years. In the age group of 6—9 years were
20 sick children and in the appropriate control group —
26 healthy children of the same age and sex. Local forms
NDTB aged 10-16 years were diagnosed in 24 children and
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Table 1
The content of some indicators of humoral immunity in the blood of children
of 6-9 years with the local tuberculosis (M £ m)
Group of children
Indicators .
Children NDTB Control
(n =20) (n = 26)

Immunoglobulin A, g/l 1,3+0,2 1,7+0,2
Immunoglobulin M, g/I 1,9+0,2 1,6 £0,3
Immunoglobulin G, g/l 11,8+ 1,0 10,9+ 1,2
Immunoglobulin E, 1U/ml 2456 + 81,2¢ 68,0 + 32,7
The level of anti-TB antibodies (USD) 0,52 + 0,11* 0,11 £ 0,03
The level of the CIC average molecular mass (USD) 59,2 +9,9 39,0+4,4
The level of low molecular mass CIC (USD) 389,0 + 63,7* 635,9 + 75,8
Note: * The difference in the index compared with the control group statistically significant (p < 0,05).

in the control group of the same age were included 18 chil-
dren. To characterize the humoral immunity were studied
in serum immunoglobulins (Ig) class A, M, G, E by en-
zyme linked immunosorbent assay (ELISA) using test sys-
tems HEMA-MEDIKA (Moscow, Russia) with the calcu-
lation results on the analyzer, spectrophotometer pQuant
(BioTek, USA) with a measuring range: 200—999 nm (+
1 %). The concentration of circulating immune complexes
(CIC) was determined by precipitation with polyethylene
glycol test systems HEMA-MEDIKA (Moscow, Russia)
on the analyzer, spectrophotometer pQuant (BioTek,
USA). To estimate the total content of anti-TB antibod-
ies (classes IgA, IgG, IgM) in the serum ELISA method
was used to test the system, AT-Tub-Best Strip (Vector-
Best, Russia).

Statistical data processing was carried out using li-
censed software package Microsoft Office Professional
2003 License Russian Academic OPEN No Level No
17016297. To check compliance with the distributions
of series of measurements used normal distribution func-
tion NORMSAMP-1 in Microsoft Excel, on the basis
of which the selected parameter (t-Student test reliability)
or nonparametric (Wilcoxon test), statistical methods [5]
to estimate the reliability of the research results for a given
significance level of p < 0,05.

Results and discussion

A survey of children aged 6—9 years and control group
had changes of some indicators of humoral immunity, are
shown in Table 1.

It should be noted that the average content of Ig A, M,
G in children younger WHO-age group with NDTB did
not differ from healthy children, which can relatively in-
dicate some inconsistency non-specific immune protection
of patients in this age group that along with the detec-
tion of changes in cellular immunity of such children may
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be a indicator for the predisposition of secondary immune
deficiency formation [4]. At the same time index of se-
rum IgE in children 6—9 years with NDTB (245,6 *+ 81,2)
1U/ml, exceeding the rate of 3.6 times (p < 0,05).

The average level of anti-TB-antibodies in the serum
of young children with TB equal (0,52 + 0,11) USD, 4.7 ti-
mes (p < 0,05) was significantly higher than those in the
control group (0,11 + 0.03) USD.

The content of the CIC average molecular mass in chil-
dren of the main group was at the level (59,2 £ 9,9) USD
and it did not significantly differ from the same in the con-
trol group (39,0 = 4,4) USD. Outside CIC low molecu-
lar weight in the main group of children 6-9 years old was
(389 £ 63,7) USD, which was 1.6 times significantly (p <
0,05) less than in the control group (635, 9 £ 75,8) USD.

We examined children in the target group aged 10—16 ye-
ars, along with indicators of serum IgA and IgM, the con-
tent of which is not different from control values, there
was a significant increase in the level of IgG in the serum
of 1.4 times (p < 0,05) compared with healthy (Table. 2).

The value of IgE in the study group with older children
NDTB equal (143,4 + 32,9) IU/mL and were not significantly
different from that in the control group (115,1 & 52,3) IU/ml.
The level of anti-TB antibodies in the older age group of chil-
dren with NDTB reached (0,3 £ 0,04) USD, significantly
higher than the 3.7 times (p < 0,05) that in the control group
(0,082 £ 0,010) at. o., which can be considered as a voltage
of a specific immune response.

Despite the tension of specific immunity, studies char-
acteristics of the immune response in tuberculosis was ob-
served the development of secondary immune deficiency,
in which the use of immunoreactive preparation increased
the efficiency of complex treatment of tuberculosis [7].

CIC values of average molecular mass in the blood
of NDTB children aged 10—16 years were (60,6 = 10,9)
USD and 2.1-fold (p < 0,05) was significantly higher than



The content of some indicators of humoral immunity in the blood of children 10-16 years with a local tuberculosis (M = m)

Table 2

Group of children
Indicators Children NDTB Children NDTB
(n =20) (n = 20)
Immunoglobulin A, g/l 1,9+0,2 1,9+0,2
Immunoglobulin M, g/I 1,8 +0,2 1,3+0,2
Immunoglobulin G, g/l 17,7 +1,0* 12,8 +£1,7
Immunoglobulin E, 1U/ml 143,4 £ 32,9 1151 £ 52,3
The level of anti-TB antibodies (USD) 0,3 + 0,04* 0,08 + 0,01
The level of the CIC average molecular mass (USD) 60,6 + 10,9* 28,2+ 5,1
The level of low molecular mass CIC (USD) 409,6 + 49,7* 614,7 + 66,1

Note: * The difference in the index compared with the control group statistically significant (p < 0,05).

those in the corresponding control group (28,2 + 5,1) USD.
At the same time, the contents of the CIC average molecu-
lar mass was elevated compared to control values in a 2.1-
fold (p < 0,05). The level of low molecular mass CIC in pa-
tients older children equal (409,6 + 49 7) USD, which was
1.5 times (p < 0,05) was significantly less than in the con-
trol group of children of the same age (614,7 £ 66,1) UO.

Thus, changes in humoral immunity in children with
NDTB age group 6-9 years were characterized by increased
content of immunoglobulin E, voltage specific immunity
with increased levels of anti-TB antibodies and decreased
content of CIC low molecular mass. A feature of the hu-
moral immune response of children aged 10—16 years
were non-specific immune response voltage due to the
enhance levels of serum IgG and specific — with a high
content of anti-TB antibodies and the CIC average mole-
cular mass as well as reducing the CIC noted low molecu-
lar mass. These changes create preconditions for efficient
immune find ways to improve the effectiveness of specific
anti-TB therapy.

Conclusions

1. In the blood of children with newly diagnosed tuber-
culosis local age group 6—9 years was an increase in the
content of IgE, specific immunity voltage with increasing
levels of anti-TB-antibodies and the decrease in the con-
centration of the CIC of low molecular mass with unex-
pressed non-specific immune response.

2. In children aged 10—16 years humoral immune res-
ponse characterized by non-specific immune response vol-
tage to the enhance levels of serum immunoglobulin G,
CIC moderate molecular mass and a specific - with a high
level of anti-TB-antibodies. The level of CIC low molecu-
lar mass was reduced.

3. Revealed changes create preconditions for rational
immunomodulation, which may increase the effectiveness
of the specific treatment of tuberculosis.
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COCTOSIHUE MOKA3ATEJIEW F'YMOPAJIbHOIO
VMMYHUTETA Y OETEW C BMNEPBbIE BbISIBJIEHHbIM
TYBEPKYJIE3OM JIETKUX

0. U. benoeopyesa, I. I1. Ilobedennas, JI. B. Kyuyeypa-
Kyuepenko, 4. H. loyenko, O. A. Bepbusak

Pesiome

Ty6epkynes (TH) — 00HO u3 camwix pacnpocmpaHeHHbIX UHQEKUUOH-
HbIX 3a00ne6anuil yeaogexa. [lemu — naubonee ya36umas uacmos Hace-
snenus no 3abonesanuro Th uz-3a anamomo-u3uonocuveckux ocooeHHo-
cmeti 0emcko20 opeanu3ma. B eco 603HuKHOGeHUU U pa3guMUU GANCHYIO
POAb uepaem cocmosiHue UMMYHHOU cucmemsl pebeHKa, 8 4acmuocmu
ee 2yMopanbHoll coCmasasrouell.

Ilens paboTl — uzyuums cocmosHue HeKOmMopyix noKkasameneil 2ymo-
PanbHo20 UMmyHumema demeii ¢ 10KaavHoim Th.

Marepuansl U Metonwl. Hccaedosaru 44 pebenka 6 e6o3pacme
6—16 nem ¢ duaeHo3om enepevie OUAZHOCMUPOBAHHO20 MYybepKyae3a
(BATE). Hapsdy ¢ obwexaunuveckumu Qu3uKatbHolmu u 1abopamop-
HbIMU Memodamu y Oemeil Uccaedosanu cooepicanue 8 Kposu UMMYHO-
enobyaunos (Ig) A, M, G, E, yposenv npomusomybepkyre3Hvix aHmu-
men U YUPKYAUPYUUX UMMYHHbIX Komnaekcog (LIHK) manoii u cpedneii
MONEKYAAPHOU MACCHL.

Pesynbratel. V demeii ¢ BATE 6 so3pacme 6—9 aem ommeuanocs no-
sviuenue codepicanus IgE, nanpsicenue cneyuguueckoeo ummyHumema
¢ NOBbIUEHUEM YPOBHS NPOMUBOMYOEPKYAC3HbIX AHMUMEN U CHUJICCHUEM
codepucanus LUK manoii monexynaprnoit maccot. Y demeii 10— 16 asem
omMmeueHo HanpsadjiceHue HecneyuphuuecKkoeo UMMYHHO20 Omeema ¢ no-
BbIUEHHbIM YPOBHEM CbleopomouHo2o IgG u cneyuguueckoeo — ¢ nogoi-
WeHHbIM yposHem npomusomyoepkynesnolx anmumen u IIUK cpeduneii
MONEKYAAPHOU maccol, a makdyce cHuxcerue yposus LUK manoi mo-
NEeKYAAPHOU MACCHL.

BoiBoabl. Vkazannvie uzmenenus co3daiom npeonocvliku oA NOUCKa
nymeil payuoHAaAbHOU UMMYHOKOPPEKUUY C Ueabl0 NOGbluleHUs dPdeK-
mueHoCmu NPOBOOUMOL CReyUPUHECKOl NPOMUomyoepKy1e3HOl me-
panuu.

KioueBbie ciioBa: mybepkyne3, demu, eymMopanvHolil UMMYHUMeEN.
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CTAH NOKA3HMKIB N'YMOPAJIbHOIO
IMYHITETY V QITEN I3 BNEPLWE BUABAEHUM
TYBEPKYJIbO30M JNIEFEHb

O. 1. binoeopuesa, I I1. [lobedvorna,
JI. B. Kyuyeypa-Kyuepenxo, f. I. Jlouenko, O. A. Bepousx

Pe3iome

Tybepkyvos (Th) — 00ne 3 nalinowuperiuux iHeKyiliHux 3ax60prH-
eanv adunu. Jimu — Hailbinbw ypasziuea 4acmuna HAceAeHHs No 3a-
xeopiogannto na Th uepes anamomo-gizionoeiuni ocobausocmi dums-
w020 opearizmy. Y eunuxrnenti i pozeumky TH eaxcaugy poaw idiepae
CMaH IMYHHOI cucmemu OUMuUHU, 30Kpema ii 2ymopanbHoi ckaadoeoi.

Meta pobdoTH: guguUmMU CMaH 0eAKUX NOKA3HUKIE 2yMOPAAbHO20 iMY-
Himemy dimeii 3 nokanrvhum Th.

Marepianu Ta MeToau aociimKkenns. Jocrioxcyearu 44 dumunu y siyi
6— 16 poxis i3 diacnozom ynepue diaenocmosanoeo Th (BATH). Ilopsd
i3 3a2ANbHOKAIHIMHUMU (DIBUKAAGHUMU [ 1a00PAMOPHUMU Memooamu
y dimeil docaidxcyeanu emicm y kposi imyHoerooyinie (Ig) A, M, G, E,
pieens npomumy6epKyAbO3HUX AHMUMIA | YUPKYAIOIOHUX IMYHHUX KOMA-
nexcig (L[IK) manoi ii cepednvoi moaexyasapHoi macu.

Pesymbratu. V dimeii i3 BATH y 6iui 6—9 pokie eidznauanocs nioguuerns
emicmy IgE, nanpyea cneyughiunoeo imynimemy 3 nioguujeHHsM pi6Hs npo-
mumyoepkynbo3Hux anmumin i 3uuxcenHam emicmy LIIK manoi monexynsp-
Hol macu. Y dimeit 10— 16 pokie ei03Hauena Hanpyea HecneyupiuHol iMyHHOT
8i0n06idi 3 nidsuweHum pignem cuposamrogoeo IgG i cneyugiunoi — 3 nio-
suleHuUM pigHem npomumybepkyavoznux anmumin i L[IK cepednvoi mone-
KYASpHOI Macu, a makoc 3uuxcenns piens LIIK manoi monexyasproi macu.

BucHoBKu. 3asnaueni 3minu cmeoproroms nepedymosu 0as NOULYKY
WAAXI6 PauioHANbHOI IMYHOKOpeKUii 3 Memor nidguujeHHs epexmue-
HOCmi npogedeHHs cneyugiuHoi npomumybepkyabo3Hoi mepanii.

Knrouosi cioBa: mybepkyavos, dimu, eymopanrvhuii imyHimem.
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