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Tuberculosis in children is a chronic inflammatory process in which immunological mechanisms occupy one of the leading
positions in pathogenesis. Therefore, the immune status indicators study among children makes it possible to determine
the disease activity, predict its course for the purpose of revealed violations early correction and determine the effectiveness
of the treatment. One of the immunological indicators of tuberculosis is immunoglobulins level.

The aim of the work — to investigate IgE, A, M, G levels in children’s blood serum with newly diagnosed tuberculosis at
the beginning of antimycobacterial therapy for further development of rationally directed immunocorrective therapy.

Materials and methods. The study of IgE, A, M, G levels in blood serum was performed in 28 children with newly diagnosed
tuberculosis aged 1 to 16 years (average age was 9.2 + 1.1 years old). The levels of IgE, IgA, IgM and IgG in the blood serum
were studied using the method of solid phase enzyme-linked immunosorbent assay on the equipment of the Sirio S immuno-
enzyme reader with the use of reagent kits “Granum” LLC (Kharkiv, Ukraine). The results of the study were processed by
modern methods of analysis on a personal computer using statistical software package Statistica® for Windows 6.0 (StatSoft
Inc., AXXR712 D833214FAN5).

Results. Children with newly diagnosed tuberculosis at the beginning of the intensive phase of antimycobacterial therapy had
a significant increase in IgE and A levels in 2.1 and 1.2 times respectively. With an increase in the prevalence of a specific
process and the appearance of destruction, there is a significant increase in the IgG level in 1.2 times. Direct correlations
between IgE and IgA, IgA and IgM, IgM and IgG in the disseminated process, and IgA, IgM levels in the local process have
been found. Areliable correlation between the decrease in the BCG post-vaccination sign size and the increase in IgE content
has been revealed, that may be a prognostic factor in the post-vaccination immunity evaluation. Cellular component ofimmune
system activation is determined in the children, as evidenced by a significant increase in albumins level in 1.5 times against
the background of the specific inflammatory process low activity (a,- and a,-globulins levels were within the age norm). There
is a significant worsening of dysproteinemia (a decrease in albumin levels by 9 % and an increase in B— and y-globulins
levels in 1.3 times) and specific inflammatory process activity (an increase in a,-globulin level in 1.3 times) with the increase in
the specific process prevalence and destruction development. It has been established that the decrease in the albumin level
is associated with growth in the IgE, A and G levels; growth in the -globulin level is associated with growth in the IgA and G
levels, and with IgE, M, and G — in y-globulins. It has been found that IgA, M and G, and the protein fractions parameters —
albumins, - and y-globulins are significant and highly informative for the immune changes diagnosis in children with newly
diagnosed tuberculosis.

Conclusions. In children with newly diagnosed pulmonary tuberculosis at the beginning of an intensive phase of
antimycobacterial therapy with increase in the specific process prevalence and destruction development, significant changes
in the levels of immunoglobulins and protein fractions are observed. Data resulting from the study suggest that the humoral
component of immune system is also activated on the background of the cellular component of immune system activation
with patient’s state aggravation, which is an unfavorable prognosis for patients’ recovery.

PiBHi imyHorno6yainie E, A, M, G y aitei, AiKi XBOpi Ha BnepLue AiarHOCToBaHMi TY6epKyAbO3,
Ha noyatKy aHTUMikob6aKTepiaAbHOI Tepanii

0. M. PasHatoBcbKa, 0. B. MupoHuyk, 0. C. AMTBUHEHKO

TyGepKynbo3 y AiTeit — Lie XPOHIYHMIA 3ananbHuii NPOLEC, Y IKOMY iMYHOMOTiYHI MEXaHi3Mu NociaatoTb 0AHe 3 NPOBIgHKX MiCLb
y natoreHesi. OTxe, BUBYEHHS NOKA3HWKIB IMyHHOTO CTaTycy B AiTEN Aae MOXMMBICTb BU3HAYUTI aKTUBHICTb 3aXBOPIOBAHHS,
CMPOrHO3yBaTH 11oro nepebir Anst paHHbOI KOPEKLT BUSIBNEHWX MOpPYLUEHb, BU3HAYNTV ePEeKTUBHICTb NMiKyBaHHS. OgHuMu 3
iMYHOMOTiYHMX MOKA3HWMKIB Npy Ty6epkynbo3si € iMyHOrnobyniHu.

Meta po6oTu — socniguTy pisHi IgE, A, M, G y cupoBaTLji KpoBi AiTel, siki XBOpi Ha BNepLUE [iarHOCTOBaHUI Ty6epKynbo3,
Ha noyaTKy aHTMMikobakTepianbHOI Tepanii Ans AanbLuoi po3pobku paLioHanbHO CNpsIMOBaHOT iIMyHOKOpPUryBanbHOI Teparii.

Matepianu Ta metoau. Busuunu pieHi nokasHukis IgE, A, M, G y cupoBaTui KpoBi y 28 piTel, siki XBOpi Ha BnepLue AiarHo-
CTOBaHUM TybepKynbo3, Bikom Bif 1 40 16 pokis (cepepHin Bik 9,2 + 1,1 poky). PiBHi nokasHukis IgE, IgA, IgM Ta IgG vy cu-
poBaTLi KPOBI BUBYANM METOAOM TBEPA0A3HOM iMyHOEPMEHTHOTO aHanisy Ha npunaai imyHodepmeHTHWIA pigep Sirio S
i3 3acTocyBaHHAM Habopis peakTusis TOB HBJT «paHym» (M. XapkiB). Peaynbratv 4OCHiMKEHHS onpaLboBaHi Cy4acHUMn
MeTofamu aHanidy 3 BUKOPUCTaHHSIM CTaTUCTUYHOTO NakeTa NiLieH3iiHoi nporpamm Statistica® for Windows 6.0 (StatSoft Inc.,
Ne AXXR712 D833214FANS5).

Pesynbkrartu. Y fitei, ski xBopi Ha BepLLe AiarHoCTOBaHui Tybepkynbo3, Ha NovaTKy iHTEHCUBHOI (hadu aHTUMiKobakTepianb-
HOT Tepanii BU3Ha4YaeTbCA BiporigHe 3pocTaHHs piBHiB IgE Ta Ay 2,1 Ta 1,2 pasa, BignosigHo. Mpy HapoCTaHHI NOLUMPEHHS
cneumdivHOro NpoLiecy Ta nosiei AECTPYKLi CriocTepiraeTbesl BiporiaHe 3pocTaHHst piBHa IgG y 1,2 pasa. MNpw noumpeHomy
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npoLeci BCTaHOBIEHI NpsiMi KopensiLliviHi 38’s3ku piBHiB IgE Ta IgA, IgA Ta IgM, IgM Ta IgG, a npu obmexeHomy — Mix IgA Ta IgM.
BcTaHOBNEHO BiporigHUI KOPensLiiHUA 3B’S30K MK 3MEHLLEHHSIM PO3Mipy NicnsiBakUMHanbHoro 3Haka BLIXK i HapocTaHHsM
BMicTY IgE, o Moxe ByTn NpOrHOCTUYHMM (HaKTOPOM B OLiHIOBaHHI NiCNSBAKLMHANBHOTO iMYHITETY. Y AiTeit BU3HaYaeTbCs
aKTMBALlist KIITUHHOT NaHKK IMyHHOT cucTeMM, NPO LLO CBIZYMIO BiporigHe niaBuLLeHHs y 1,5 pasa piBHa anbbyMmiHiB Ha Tri
HM3bKOT aKTMBHOCTI CreLmdi4HOro 3anasnbHoro npoLecy (pisHi a,- Ta a,-rnobyniHis nepebysani B Mexax Bikosoi Hopmu). Mpw
LIbOMY Mp¥ HAPOCTaHHI NOLIMPEHOCTi cneLmdiYHOro NpoLecy Ta NosiBi AeCTPYKL CNocTepiranock BiporigHe HAapoCTaHHs Auc-
npoTeiHeMmii (3HXeHHs piBHs anbOyMiHy Ha 9 % i 3pocTaHHst piBHIB B- Ta y-rmobyniHiB y 1,3 pasa) Ta akTUBHOCTI 3anasibHoro
creundivHoro npouecy (3pocTaHHs piBHA a,-rmo6yniHy B 1,3 pasa). BcTaHOBUN, WO 3HKEHHA PiBHS anbOyMiHiB NoB’A3aHo
3i 3pocTaHHsAM piBHiB IgE, A Ta G, 3pocTaHHs piBHIB B-rnobyniHiB — 3i 3pocTaHHsM piHiB IgA Ta G, a y-rnobyninis — IgE, M,
G. Busiunu, Lo AiarHOCTUYHO 3HaYYLLIMMW Ta BUCOKOIH(DOPMATUBHUMM NS AiarHOCTUKK 3MiH iMyHiTeTy € IgA, Mi G, a cepeq,
MOKa3HWKIB BinkoBux dpakLi — ansbymiHu, B- Ta y-rnobyniHu.

BucHoBkuW. Y fiTel, siki XBOpi Ha BNepLue [iarHoCToBaHUI Ty6epKynbo3 NereHb, Ha NovaTKy iHTEHCUBHOI ha3n aHTUMiKobak-
TepianbHoi Tepanii Npy HapOCTaHHI NOLUMPEHOCTI creumgiYHOro NPOLLECy Ta NosiBi AECTPYKLIN CNOCTEPIrarTbCs BiPOriaHi 3MiHU
piBHiB iMyHOrnobyniHiB i 6inkosyx chpakuii. Jai, Wo ogepxanu, ceigyath: Ha TNi akTUBaLii KNiTUHHOT NaHK1 iMyHHOI cUcTEMM
3 MOripLUEHHAM CTaHy BiabyBaeTbCS akTUBALliS ryMopanbHOi NaHKw, a Lie € HECNPUSTAIMBUI NPOTHO3 NS OAY)KaHHS NaLjieHTIB.

KatoueBble cAoBa:
MMMYHOTAOGYAUHBI,
AeTH, TYBepKyaes.

YpoBHU UMMYyHOrA06YAMHOB E, A, M, G y AeTel, 60AbHBIX BiepBble AMarHOCTUPOBaHHbLIM
Ty6epKyAe30M, B Hauane aHTUMUKOOaKTepUaAbHOIH Tepanuu

E. H. PasHatoBckas, t0. B. MupoHuyk, E. C. AMTBUHEHKO

3anopoxxckun
TyBepKyres y AeTeil — 3T0 XPOHNYECKWI BOCTANUTENbHbINA NPOLIECC, B KOTOPOM UMMYHOMOTMYECKIE MEXAHU3MbI 33HUMAIOT  meauumHCKuii
0QHO M3 BeAyLLMX MeCT B natoreHese. Mo3TOMy M3yyeHne nokasaTenell UMMYHHOrO CTaTyca y AeTeil AaeT BO3MOXKHOCTb  KypHan. - 2018, -
onpefeniTb akTMBHOCTb 3a60NeBaHMs, CNPOrHO3MPOBATh Ero TeUYEHNE C LIeMbI0 PaHHEl KOPPEKLN BbISBMEHHbIX HapyLLe- 228(; "‘;01(105)- -

HWiA, onpenenuTb 3PdEKTUBHOCTb NMPOBOAMMOTO NeYeHusi. OAHUMU U3 UMMYHOIIOTUYECKVX MokasaTerneii npu Tybepkynese
SBMSOTCS UMMYHOTNOBYNUHBI.

Lenb pa6otkl — nccnenosatb ypoBHu IgE, A, M, G B CbIBOpOTKe KPOBM AeTel, BOMnbHbIX BrepBble AMarHOCTUPOBaHHLIM
Tybepkynesom, B Hayane aHTUMUKobaKTepuanbHoM Tepanum Ans AanbHelen pa3paboTkv paLmoHanbHO HanpaeneHHow
VIMMYHOKOPPUTUPYIOLLEN TEpaniu.

Matepuanb! u metoabl. VI3yyeHvie ypoBHel nokasatenei IgE, A, M, G B cbiBOpoTKe KpoBM NpoBeaeHo y 28 aeten, 6onb-
HbIX BriepBble AnarHOCTMpOBaHHLIM TyBepkynesom, B BospacTe ot 1 fo 16 net (cpepHumit Bospact 9,2 + 1,1 roga). YpoBHu
nokasatenein IgE, IgA, IgM 1 IgG B cbiBOpOTKE KPOBM M3yyani METOLOM TBepaodasHOro MMMyHOhEPMEHTHOTO aHanmsa Ha
npubope nMMyHobepMeHTHbIN puaep Sirio S ¢ npumeHeHnem HabopoB peakTneo OO0 HIIT «MpaHym» (1. XapbkoB, YkpauHa).
Pesynbrathl nccnenoBaHus 06paboTaHbl COBPEMEHHBIMY METOAAMM aHanmM3a ¢ UCMONb30BaHNEM CTATUCTUYECKOTO NakeTa
nnueH3noHHom nporpammel Statistica® for Windows 6.0 (StatSoft Inc., Ne AXXR712 D833214FANS).

Pesynbratbl. Y feteit, 60nbHbIX BnepBble AMArHOCTUPOBaHHBIM Ty6epKyne3oM, B Hayane WHTEHCUBHOW a3kl aHTUMK-
kobaKTepuanbHOW Tepanum onpeaenseTcs AOCTOBEPHOE NOBbILLeHMe ypoBHeN IgE n A B 2,1 1 1,2 pasa COOTBETCTBEHHO.
[Npn HapacTaHuM pacnpoCcTpaHEHHOCTY CreLmduyeckoro npoLecca 1 NosBAeHN AeCTPYKUMM HabnoaaeTcs AOCTOBEPHbIN
pocT ypoBHst IgG B 1,2 pasa. Mpn pacnpocTpaHeHHOM MpoLecce YCTaHOBMEHb NMPSIMbIE KOPPENSLMOHHbIE CBSA3W YPOBHEN
IgE v IgA, 1gA 1 IgM, IgM n IgG, a npw orpaHnyeHHom — Mexay IgA 1 IgM. YctaHoBneHa [4oCTOBEepHas KOppensumoHHas
CBSA3b MEXy YMeHbLUEeHeM pa3mepa nocTBakumHansHoro 3Haka BLIK 1 HapacTtaHnem copepxanus IgE, 4to MoxeT BbiTb
MPOrHOCTUYECKNM (PAKTOPOM B OLIEHKE MOCTBAKLMHAINBHOMO MMMYyHWUTETa. Y AeTeil OnpeaensieTcs akTMBaumus KrneTo4YHoro
3BEHA UIMMYHHO CUCTEMBI, O YeM CBUAETENBCTBOBANO AOCTOBEPHOE MOBbILLEHWE B 1,5 pa3a ypoBHS anbOyMUMHOB Ha oHe
HU3KOIN aKTMBHOCTM CrieLmMn4ECKOro BOCManUTernbHOro MpoLecca (YPOBHN - U 0,-TMOBYNMHOB HAXOAUNMCL B Mpeaerax
BO3paCTHOV HOpMBb!). [1py1 3TOM Npu HapacTaHUy PacnpOCTPaHEHHOCTM CneLmUYECcKOro NPOLECca U MOSIBIEHUN [eCTPYKLMMN
HabniogaeTcs JOCTOBEPHOE HapacTaHue AMCMPOTENHEMUN (CHKEHWE YPoBHS anbbymmnHa Ha 9 % v pocTom ypoBHeN B- 1
y-rnoGynuHoB B 1,3 pasa) v akTMBHOCTM BOCMANUTENLHOTO Crieurdm4eckoro npotecca (MoBbileHre YPoBHA o, -mobynuHa
B 1,3 pa3a). YCTaHOBMEHO, YTO CHIDKEHWE YPOBHS anbbymuHa CBS3aHO C MoBbileHeM ypoBHel IgE, A n G, pocT ypoBHS
f-rnobynuHoB cBA3aH ¢ pocToM ypoBHel IgA n G, a y-rmobynuHos — IgE, M 1 G. YCTaHOBNEHO, 4TO AMarHOCTUYECKM 3HauN-
MbIMU 1 BbICOKOMHAOPMATUBHLIMU 4115t AUArHOCTUKM M3MEeHeHUn MMyHuTeTa sienstotes IgA, M n G, a cpeau nokasatenei
6enkoBbIX pakLuii — anbBymMuHbI, B- 1 y-rnobynuHbI.

BbiBoab!. Y fieTeil, GonbHbIX BNiepBble A4NarHocT1poBaHHbIM Ty6epKyne3oM nerkux, B Havane HTEHCUBHOM hasbl aHTUMK-
kobaKTepuansHoi Tepanun Npy HapacTaHUM PacnpOCTPAHEHHOCTY cneLm@uYecKoro npoLecca v NosBNEHNs AeCTpYKLMM
HabntoAatoTCs OCTOBEPHbIE U3MEHEHNST YPOBHEI MMYHOTNOBYNNHOB 1 6enKoBbIX dpakLymit. MonyyeHHble AaHHbIe CBUAE-
TENbCTBYIOT: Ha (POHE aKTVBALWM KNETOYHOTO 3BEHA UMMYHHOW CUCTEMBI C YTSHKENEHEM COCTOSHIS MPOUCXOAMT aKTUBaLWS
ryMOpanbHOrO 3BeHa, YTO ABMSETCS HEONaronpUSTHLIM MPOrHO30M N5 BbI3A0POBIEHMS MALMEHTOB.

Tuberculosis in children is a chronic inflammatory process in
which immunological mechanisms occupy one of the lead-
ing positions in pathogenesis. Therefore, the immune
status indicators study among children makes it possible to
determine the disease activity, predict its course for the pur-
pose of revealed violations early correction and determine
the effectiveness of the treatment [1,2].

Zaporozhye medical journal. Volume 20. No. 1, January-February 2018

One of the immunological parameters for tuberculosis is
immunoglobulins level [3]. Immunoglobulins (Ig) are plasma
proteins that are synthesized by B-lymphocytes and provide
specific immunological protection of an organism, and are
indicators of humoral immunity. Due to the ability of IgE to
bind to membranes receptors on mast cells and basophils,
the release of allergy mediators occurs. Two fractions of IgA
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are excreted in a human body: serum and secretory. Serum
IgA provides local immunity, and secretory participates in
providing protection of mucous membranes (respiratory,
urogenital tract and digestive tract) from microorganisms,
including mycobacterium tuberculosis (MBT). The decrease
in IgA level indicates a lack of humoral local immunity, and
in the absence of appropriate treatment it leads to the im-
mune system depletion, which causes infectious process
inhibition, etc. Increase in IgA level is observed in infectious
diseases, both in acute and chronic exacerbation processes
[4]. Under the influence of IgM the compliment system is ac-
tivated in response to an acute infectious process, providing
primary immunity. Serum IgG provides long-term humoral
immunity to infectious agents. In chronic infectious and
autoimmune diseases an increase in the serum IgG level
is detected and its deficiency contributes to the weakening
of a body resistance to infectious diseases.

Purpose

To investigate IgE, A, M, G levels in children’s blood serum
with newly diagnosed tuberculosis at the beginning of anti-

Table 1. Blood serum levels of total IgE, A, M, G among children with NDTB
at the beginning of IF AMBT (M £ m)

Groups Number Ig blood serum levels

ofpersons 1o (Mu/mI)  1gA (g/l) IgM (g/l) 19G (g/l)
Comparison group 30 55.8+4.8 124101 1.28+0.11 8.21+£0.64
Basic group 28 121.0+£30.9* 1.59+0.1* 1.14+0.03 874+0.3

*: the difference in the content of Ig certain type in comparison with the healthy children indicator

(P <0.05).

Table 2. IgE, A, M, G blood serum levels in children with NDTB
depending on tuberculosis prevalence (M + m)

Prevalence Ig blood serum levels

of tuberculosis IgE (MU/ml) IgA (g/l) 1gM (gfl) 19G (g/l)
Local (n = 13) 105.5+25.3 152£0,1 1.18+0.05 777102
Disseminated (n = 15) 134.5 +53.2 1.64£0,1 1.10+0.04 959 +0.4*

*: the difference in the content of Ig certain type in the processes (P < 0.05).

Table 3. Concentration of blood serum protein fractions in children with NDTB
at the beginning of IF AMBT (M £ m)

Indicator, %

Comparison group (n = 30) Main group (n = 28)

Albumens
a,-globulins
a,-globulins
B-globulins
y-globulins

40.93+0.7 61.91+1.7*
3.68+0.2 3.79+0.3
8.05+0.1 843+13
7.36+0.2 11.43£0.7*
1.42+07 15.64 £ 1.0

*: the indicator difference in comparison with the group indicators of healthy children (P < 0.05).

Table 4. Blood serum concentration of protein fractions in children with NDTB
depending on tuberculosis prevalence of (M £ m)

Indicators, %

Comparison group (n =13) Main group (n =15)

Albumens
a,-globulins
a,-globulins
B-globulins
y-globulins

66.7+1.4 57.8+24*
32+03 43+04*
68+05 98124
97106 129+£1.2*
135+£13 17.5+1.2*

*: the difference between the groups (P < 0.05).
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mycobacterial therapy for further development of rationally
directed immunocorrective therapy.

Materials and methods

The study of IgE, A, M, G levels in blood serum was per-
formed in 28 children with NDTB aged 1 to 16 years (aver-
age age was 9.2 £ 1.1 years old) who were on inpatient
treatment in a children’s unit of the clinical base of Phthisio-
logy and Pulmonology Department of Zaporizhzhia State
Medical University at Communal Institution “Zaporizhzhia
Regional Antituberculous Clinical Dispensary” and consti-
tuted the main group. There were 16 (57.1 %) girls and 12
(42.9 %) boys. The comparison group included 30 healthy
children aged 1 to 16 (average age was 8.9 + 1.0 years old).
The comparison group were comparable to age and gender.

The levels of IgE, IgA, IgM and IgG in the blood serum
were studied using the method of solid phase enzyme-linked
immunosorbent assay on the equipment of the Sirio S im-
muno-enzyme reader with the use of reagent kits “Granum”
LLC (Kharkiv, Ukraine). Units of measurement: IgE (MU/ml),
IgA, M, G (g/l). The analysis of blood serum protein fractions
parameters was carried out using rheum sampling electro-
phoresis method with distribution on acetate-cellulose fim
on the fraction. The levels of albumins and globulins (a,,
a, B, Y), (%) were determined [5].

Allindicators were evaluated at the beginning of the in-
tensive phase (IF) of antimycobacterial therapy (AMBT).
Parents of all sick children signed a patient's written in-
formed consent to participate in the study.

The diagnostic significance of indicators assessment
was carried out using the diagnostic utility coefficient (DUC)
calculation according to A. M. Zemskova formula [6]: DUC
(d,2+d,2)/(M,-M,), where d, is the mean average deviation
of a healthy person’s parameters; d, is the mean square
deviation of children with NDTB parameters; M, and M, are
the average means, respectively. The coefficient which had
avalue of 1, was considered highly informative, in the range
from 1.1 to 10 was medium-informative, exceeding 10 was
low informative.

The results of the study were processed by modern
methods of analysis on a personal computer using statistical
software package Statistica® for Windows 6.0 (StatSoft Inc.,
AXXR712 D833214FANS5). The distribution of quantitative
characteristics normality was analyzed using the Sha-
piro-Wild's test. The descriptive statistics for quantitative
variables distributed under the normal distribution law
included the mean (M), standard deviation (o). The confi-
dence interval for the mean with confidence probability of
0.95 was built. The reliability of compared values differences
was determined by the Student’s t-criterion. All tests were
bi-directional. The difference for P < 0.05 was considered
statistically significant. Correlation analysis was performed
using the Pearson correlation coefficient (r).

Results and discussion

On hospital admission 5 (17.8 %) children with NDTB were
diagnosed with extrapulmonary forms of tuberculosis, 3
(10.7 %) of them had tuberculosis of the intracranial lymph
glands and 2 (7.1 %) had specific pleurisy. 23 patients
(82.2 %) were diagnosed with pulmonary forms: 5 (17.8 %)
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Table 5. Correlation between Ig content levels and protein fractions parameters among children with NDTB

Indicators Ig indicators
of protein fractions IgE IgA IgM 1gG

r p r p r p r p
Albumens -0.386 <0.05 -0.486 <0.01 -0.355 >0.05 -0.619 <0.001
a,-globulins 0.08 >0.05 0.336 >0.05 -0.167 >0.05 0.318 >0.05
a,-globulins -0.107 >0.05 0.246 >0.05 0.08 >0.05 0.098 >0.05
B-globulins 0.200 >0.05 0.524 <0.01 0.284 >0.05 0.481 <0.01
y-globulins 0.384 <0.05 0.233 >0.05 0.399 <0.05 0.393 <0.05

had pleurisy, 5 (17.8 %) had primary tuberculosis complex,
11 (39.5 %) had infiltrative form and 2 (7.1 %) — disseminat-
ed. Bacterial secretion and destructive process in the lungs
were registered in 7 children (25 %). Local forms of tuber-
culosis without a destructive process in the lungs were
diagnosed in children with an average age of 5.4 £ 1.5, and
disseminated tuberculosis including a destructive process
presence were diagnosed among two times older children
with an average age of 12.5+1.1.

During blood serum Ig E, A, M, G total levels inve-
stigation in children with NDTB at the beginning of the IF
AMBT (Table 1), reliable changes have been found only
in the IgE and A. Thus, the level of IgE was within normal
range in 13 patients (46.5 %), and it was elevated in 15
(63.5 %). The average IgE level exceeded the age norm by
2.1 times (P < 0.05). IgA levels were high only in 2 (7.1 %)
and the level of all the other 26 children (92.9 %) indicators
were within the normal range. The mean IgA level exceeded
the age-matched normin 1.2 times (P < 0.05). IgM levels in
all 100 % cases were within the age range. IgG level was
decreased in 1 patient (7.1 %), and the average level of its
content did not exceed the norm. Furthermore the direct
correlation of IgE and IgA levels (r = 0.309; P < 0.05), IgA
and IgM (r = 0.341; P < 0.05) have been found.

When analyzing the changed levels of Ig depending on
tuberculosis prevalence, (Table 2), the following features
have been established. At normal average values the level
of IgG content reliably depended on tuberculosis severity,
namely its prevalence and destructive process presence.
Thus, its level growth in 1.2 times (P < 0.05) was determined
when disseminated process in comparison with the local
without destructions. The IgE level increase in 1.2 times
was also diagnosed in children with a disseminated process.
The levels of IgA and IgM did not depend on the prevalence
and destructive process presence.

The direct correlation of IgE and IgA levels (r = 0.365;
P <0.025), lgAand IgM (r = 0.382; P < 0.025), IgM and IgG
(r=0.448; P <0.01) have been detected in the disseminated
process. Direct correlation bonds have been detected only
between IgA and IgM levels (r = 0.448; P < 0.01).

DUCs were calculated for all Ig parameters in
the local process without destructions. It has been found
that the DUCs for IgA, M, and G values were up to 1.0
(0.05; -0.08 and 0.94 respectively), indicating their high
informativeness for diagnosis. IgE informational content
was average, since its CG was 14.9. When studying
the correlation of Ig levels with the dimensions of BCG
post-vaccination signs among vaccinated children with
NDTB adirect correlation between the decrease in the sign
size and the IgE level increase (r = 0.670; P < 0.001) has
been established.
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So far as the y-globulin fraction contains immunoglob-
ulins IgG, IgA, IgM, IgE, the analysis of protein fraction
indicators (Table 3) has been performed. It has been
established that children with VDTB at the beginning of IF
AMBT had an increase in the albumin level in 1.5 times in
comparison with healthy children (P < 0.05). Furthermore, a
high level of albumin was diagnosed in 26 children (92.8 %)
of the main group. In contrast, an increase in the proteins
globulin fraction levels was determined by increasing
the B- and y-globulins levels in 1.5 and 1.3 times (P < 0.05)
respectively, which was recorded in 19 patients (67.8 %).
The levels of a,- and a,-globulins were within the age norm,
indicating specific inflammatory process low activity in chil-
dren at the beginning of treatment. The level of a,-globulins
has been determined in 14 children (50 %).

Analysis of protein fractions altered levels depending
on the prevalence of tuberculosis (Table 4) has showed
the following results. Children with a common specific
process had an increase in dysproteinemia, which was
manifested by a decrease in albumin levels by 9 %
(P < 0.05) and an increase in the levels of - and y-globu-
lins in 1.3 times (P < 0.05). In this context, an increase in
the inflammatory specific process activity was determined,
indicating an increase in the level of a.-globulin in 1.3 times
(P <0.05).

DUC was also calculated for all protein fractions pa-
rameters. It has been established that DUC for albumin
indicators, - and y-globulin values were up to 1.0 (0.16,
0.13 and 0.37 respectively), indicating their high informa-
tiveness for diagnosis. The informativeness of the a- and
a,-globulin indices was average, since their DUC were 1.11
and 4.49 respectively.

The investigation of correlation between levels of Ig
content and protein fractions parameters (Table 5) made it
possible to establish that children with NDTB at the begin-
ning of IF AMBT had a decrease in albumin levels which
was associated with an increase in IgE, A, and G levels. The
growth in B-globulin levels was associated with an increase
in levels of IgA and G, and y-globulins IgE, M and G.

Conclusions

1. Children with NDTB, at the beginning of the IF AMBT
had a significant increase in IgE and A levels in 2.1 and
1.2 times, respectively. With an increase in the specific
process prevalence and destruction appearance there was
a significant increase in the IgG level in 1.2 times. Direct
correlation of IgE and IgA, IgA and IgM, IgM and IgG in
the disseminated process, and IgA, IgM levels in the local
process has been established.
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2. A reliable correlation between the decrease in
the BCG post-vaccination sign size and the increase in IgE
content has been found which can be a prognostic factor in
the evaluation of post-vaccination immunity.

3. The activation of immune system cellular compo-
nent is determined among the children as evidenced by a
significant increase in albumins level in 1.5 times against
the background of specific inflammatory process low activity
(levels of a.- and a,-globulins were within the age range).
There is a significant increase in dysproteinemia (a de-
crease in albumin levels by 9 % and an increase in - and
y-globulins levels in 1.3 times) and specific inflammatory
process activity (an increase in a,-globulin levels in 1.3
times) with the increase in the specific process prevalence
and destruction appearance.

4. Ithas been established that the decrease in the albu-
min levelis associated with the growth in IgE, Aand G levels;
the growth in B-globulin levels is associated with the growth
in IgAand G levels, and with IgE, M and G —in y-globulins.

5. It has been found that IgA, M and G and the protein
fractions parameters — albumins, - and y-globulins are
significant and highly informative for the immune changes
diagnosis among children with NDTB.

Prospects for further researches. The revealed
changes are the basis for the development of rationally
directed immunocorrective therapy among children with
NDTB, and it will contribute to improvement of treatment
effectiveness.
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