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Antimycobacterial therapy is the main method of tuberculosis treatment. But some antimycobacterial medications have an
unfavorable influence on the immune system and this fact significantly decreases efficiency of treatment and requires an
additional pathogenetic immunocorrection.

The aim of the work — to research dynamics of cytokine profile indexes in blood serum of children with first diagnosed pulmonary
tuberculosis in the course of antimycobacterial therapy depending on specific process prevalence and to assess efficiency of
antimycobacterial therapy after the basic course of treatment completion for further immunocorrecting therapy development.

Materials and methods. Study of cytokine profile indexes was performed in 28 children with first diagnosed pulmonary
tuberculosis from 1 to 16 years old (the average age was 9.2 + 1.1 years). Depending on the specific process prevalence
children with first diagnosed pulmonary tuberculosis were divided into two groups: the first group included 17 persons with a
disseminated process and the second group included 11 persons with an isolated process. The comparison group included
30 healthy children. Comparison groups were age-matched and gender-matched. Cytokine profile indexes were studied by
means of IL-2, IL-6, IL-4, IL-10 levels detection in blood serum through enzyme-linked immunosorbent assay using immu-
noenzymometric reader Sirio S and a set “Bender MedSystems GmbH” (Austria), (pg/ml). Dynamics of cytokine indexes was
studied at the beginning of the antimycobacterial therapy intensive phase, on completion of the antimycobacterial therapy
intensive phase (2 months after treatment) and on completion of the antimycobacterial therapy maintenance phase (6 months
after treatment). Parents of all sick children signed patient’s written informed consent for participation in this study. Results of
this work were processed by the modern methods of analysis with the help of a personal computer and the statistical package
of the licensed software program Statistica® for Windows 6.0 (StatSoft Inc., Ne AXXR712 D833214FANS5).

Results. A significantly high level of pro-inflammatory cytokine IL-2 characterized Th1-type of cellular immune response high
activity in children with first diagnosed pulmonary disseminated tuberculosis throughout the entire course of antimycobacterial
therapy. And significantly stably low levels of anti-inflammatory cytokines IL-4 and IL-10 indicated insufficiency of anti-inflamma-
tory response throughout the entire course of antimycobacterial therapy. Calculation of cytokine indexes (and namely the IL-2/
IL-10 ratio) has conformed that there was a disbalance between pro-inflammatory and anti-inflammatory cytokines towards
pro-inflammatory cytokines with predominance of Th1-type cellular immune response which lasted during the entire course
of antimycobacterial therapy and tended to decline on its completion. Even though that in the course of antimycobacterial
therapy in children with bacterioexcretion this process stopped, average duration of in-patient treatment was 9-10 months
and that was 3 months longer than standard treatment of patients with first diagnosed pulmonary tuberculosis. The warning
sign is also that among children with disseminated tuberculosis there were 3 cases (17.6 %) of multidrug-resistant tubercu-
losis in the course of treatment and in case with 1 child (5.9 %) lung destruction was persisted on the treatment completion.

Conclusions. Children with first diagnosed pulmonary tuberculosis (regardless of the specific process prevalence) had a
high activity of Th1-type cellular immune response against the background of an extremely decreased activity of Th2-type
cellular immune response throughout the entire course of antimycobacterial therapy. This fact indicates insufficiency of
anti-inflammatory response. At the same time all children had a pronounced disbalance between pro-inflammatory and anti-
inflammatory cytokines towards pro-inflammatory ones on completion of the treatment basic course. These changes may
contribute to the specific process progression as well as early recurrences of the disease.

AvHamika NoKa3HUKIB LMTOKIHOBOIO Npodinto B AiTel, AKi XBOpi Ha BnepLue AlarHOCTOBaHUM
Ty6epKyAbO3 AereHb, y Npoueci 3aCTOCyBaHHA aHTUMiKOOaKTepiaAbHOI Tepanii

O. M. PasnatoBcbka, H0. B. MupoHuyk

AHTUMIKODaKTEpianbHa Tepanist — OCHOBHWIA MeTOZ NikyBaHHs TyGepKynboay. [lesiki aHTumikobakTepianbHi npenapaTti MatoTb
HECMPUSITIIMBUI BNAWB HA CTaH IMYHHOT CUCTEMU, LLO ICTOTHO 3HWXYE ehEKTUBHICTL JiKyBaHHS XBOPYX, NOTpebye fofaTKOBOI
MaToreHeTUYHOT iIMMYHOKOPEKLIT.

Meta po6oTu — gocnignMt auHamiky NOKasHUKIB LMTOKIHOBOTO Mpodinio B CUpOBaTL KPOBi AiTEN, SKi XBOpi Ha BhepLue
ZiarHocToBaHU Ty6epkynb03 NnereHb, y NpPoLeci 3acToCyBaHHSA aHTUMiKoOaKTepianbHOT Tepanii 3aneXHO Bif NOWMPEHOCTi
cneuuciyHoro NpoLecy; oLiHMTM ePeKTUBHICTb aHTUMIKODaKTEpianbHOI Tepanii Nicns 3aBepLUEeHHst OCHOBHOIO KYpCY iKyBaHHS!
[ns po3pobneHHs pavjioHanbHO CNpsIMOBAHOI iIMyHOKOPUryBasbHOI Tepanii.

Marepianu Ta Mmetoam. MNMokasHMKM LIUTOKIHOBOIO Npodinto BUBHMNKM Yy 28 AiTel, siki XBOPi Ha BNepLUE AiarHoCTOBaHuUi Tybep-
Kynb03 nereHb, BikoM Bia 1 4o 16 pokiB (cepenHin Bik — 9,2 + 1,1 poky). 3anexHo Big NowMpeHocCTi cnewmdivHoro npolecy
AiTei noginumu Ha 2 rpynu: rpyna 1 — 17 ocib i3 nowmpeHnm npouecom, rpyna 2 — 11 oci6 3 obmexernm npovecom. [lo rpynm
nopiBHAHHS yBinLwM 30 3a0poBux AiTei. 3a BiKOM i CTaTTIo rpynu Bynu 3icTaBHi. [okasHUKy LIMTOKIHOBOTO NMpodinto BUBYaNM
LUNsSIXOM pocnigkeHHst piBniB IL-2, IL-6, IL-4, IL-10 y cupoBaTLi KpoBi MeTOAOM TBEPAO0(A3HOIO IMyHOEPMEHTHOO aHanidy
Ha npunagi imyHodbepMeHTHUI pigep Sirio S i3 3acTocyBaHHsAM Habopy «Bender MedSystems GmbH» (Austria), peaynsratn
HaBefeHi y nKkr/mn. [uHamiky nokasHUKIB LIMTOKIHIB JOCTIMKyBanM Ha novaTtky iHTEHCUBHOI asn aHTUMikobakTepianbHOI
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Tepanii, nicns ii 3aBepLIeHHs (Yepes3 2 MicsiLi NikyBaHHs), @ Takox Nicns NiATpUMYBanbHoOI dasn aHTuMikobakTepianbHol
Tepanii (4epes 6 MicsLiB nikyBaHHS). baTbku BCiX XBOPYX AiTei nignucany iHhopMoBaHy MCLMOBY 3rofly MaLjieHTa Ha y4acTb
y AocnimxeHHi. Pe3ynbrati onpawboBaHi Cy4acHUM METOAaMW aHanisy Ha NnepcoHanbHOMY KOMM'tOTEpi 3 BUKOPUCTaHHAM
CTaTUCTMYHOTO NakeTa nileHsinHoi nporpamu Statistica® for Windows 6.0 (StatSoft Inc., Ne AXXR712 D833214FANS).

Pe3ynktaTtu. Y fitei, siki xBopi Ha BnepLUe AiarHOCTOBaHMI Ty6epKynbo3 NEreHb i3 NoWMPEHUM MPOoLECOM, MPOTSTOM YCbOro
Kypcy aHTumikobakTepianbHOi Tepanii BiporigHO BUCOKWUI piBEHb Npo3ananbHOro LMTOKIHY IL-2 cBiguMB Npo BUCOKY aKTvB-
HicTb Th1-Tuny KniTMHHOI BigNOBIAi iMyHiTETY. BiporigHo cTabinbHO 3HWXeHi piBHI NpoTU3ananbHUX LuTokiHiB IL-4 Ta IL-10
BKa3yBasM Ha HEQOCTATHICTb MPOTU3aNanbHOI BiANOBIAI NPOTArOM YCbOro Kypcy aHTuMikobakTepiansHoi Tepanii. Po3paxyHok
LIMTOKIHOBWX KoediLlieHTiB, sik-oT IL-2/IL-10, nigTBepavs ancbanaHc npo- Ta NpoTuaananbHUX UMTOKIHIB y Bik nposananbHux
LIMTOKIHIB i3 nepeBaxaHHsM Th1-Tuny KniTMHHOT BiZNOBIzj, Sk 36epiraBcs NPOTArOM YCbOro Kypcy aHTuMikobakTepianbHoi
Tepanii Ta MaB TEHAEHLLiIO 0 3HWKEHHS NiCNA 10ro 3aBepLUeHHs!. Y BCiX AiTeN i3 GakTepioBMaiNEeHHAM NpoTSroM aHTuMikobak-
TepianbHOI Tepanii BU3Hayanu horo npunmnHeHHs. CepeaHs TpuBanicTb CTawioHapHOro nikyBaHHs ctaHosuna 9—10 micsuis,
LLIO NepeBULLYE CTaHOApPTV NiKyBaHHSA XBOPYX Ha BrepLUe AiarHOCTOBaHWA Tybepkynbo3 nereHb Ha 3 micsui. Cepen aiten i3
noLnpeHnm Ty6epKynb030M Y NpoLieci NikyBaHHS 3apeecTpoBaHo 3 Bunagku (17,6 %) MynsTMpeancTeHTHOro Ty6epKynbo3y,
aB 1 anutnHm (5,9 %) AecTpykLii B nereHsx nicns fikyBaHHs He 3aroinuce.

BucHoBku. Y fiTel, siki XBOPi Ha BnepLUe AiarHOCTOBaHWI Ty6epkynbo3 NereHb, He3anexHo Bif NOLUMPEHOCTI cneuudivHoro
npoLecy NpoTAroM ycbOoro Kypcy aHTumikobakTepianbHoi Tepanii BU3Ha4YaeTbCs BUCOKa akTUBHICTb Th1-Tuny KniTMHHOI Big-
NOBIZ| IMYHITETY Ha TNi Pi3KO 3HXXEHOI aKTUBHOCTI Th2-Tuny KNITMHHOI BIANOBIA), LLO BKa3ye Ha HeOOCTaTHICTb NPOTU3ananbHoI
Bianogiai. Micns 0CHOBHOrO Kypcy mikyBaHHA B YCiX AiTe 30epiraeTbcsa BUPaXeHUn aucbanaHc npo- Ta npoTu3ananbHuxX
LIMTOKIHIB Y Bik Npo3ananbHuX LTOKIHIB. Taki 3MiHA MOXYTb CMIPUYMHSAT MPOTPEeCYBaHHs CNeLniYHOro NPOLIECY, BAHUKHEHHS
PaHHIX PeLUAVBIB 3aXBOPHOBAHHS.

AMHaMKKa noKasaTenei LUTOKUHOBOTO NPOdUAA y AeTel, GOAbHBIX BNiepBble AUarHOCTUPOBaHHbIM  Katouesbie croga:

Ty6epKyAe30M AErKuX, B Npouecce NPUMEHEHHA aHTUMUKoOaKTepuaAbHOM Tepanuu fy“gg;ﬁ;‘:e'g AT,

AEYEHME.
E. H. PasHaToBcKas, t0. B. MUpoHuyk

AHTUMMKODaKTEPManbHas Tepanus — OCHOBHOW METOZ NeYeHuns TyGeQKynesa. Hekotopble aHTuMnKobakTepuanbHble npena- 3anopoxckuii
paTbl Oka3blBaKT HEONArONPUATHOE BNWSIHWE HA COCTOSIHUE UMMYHHOW CUCTEMbI, YTO 3HAYNTENBHO CHKAET 3DEKTUBHOCTL  meauumHCKHil

neyeHnst GorbHbIX 1 TPeBYET ONONTHUTENBHOMN NATOrEHETUYECKON UMMYHOKOPPEKLIMU. XypHan. - 2018. -
y . T. 20, Ne 2(107). -
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[QMarHoCTPOBaHHbLIM TyBepKynesom Nerkux, B NpoLEecce NpUMEHEHNs aHTUMUKOGAKTepranbHOM Tepanuu B 3aBUCUMOCTY OT
pacnpoCcTpaHeHHOCTY CrieLMUYECKOro NpoLIECCa; OLEHUTL 3G EKTUBHOCTb aHTUMUKOGAKTepUarbHO Tepanum Mo 3aBeplue-
HVIK0 OCHOBHOTO Kypca NeYeHNs 1Sl AanbHeiiLLen paspaboTky paLyoHanbHO HanpaBneHHOM MMMYHOKOPPErvpyHoLLEn Teparniu.

Matepuanb! u metoabl. 3yyeHune nokasatenei LMTOKMHOBOTO Npoduns NpoBefeHo y 28 aeteit, 60mnbHbIX BepBble an-
arHoCTUPOBaHHbLIM Ty6epKyne3om nerkux, B Bospacte ot 1 go 16 ner (cpegHuii Bospact — 9,2 + 1,1 roga). B 3aBucumocTu
OT PacnpoOCTPaHEHHOCTW CneLmguUYecKkoro npolecca AeTen pasnenuiu Ha 2 rpynnbl: rpynny 1 coctasunu 17 venosek ¢
pacnpocTpaHeHHbIM npoLeccoMm, rpynny 2 — 11 YenoBek C orpaHnyYeHHbIM npoleccoM. B rpynny cpaBHeHus ol 30
300poBbIX Aeten. Mo Bo3pacTy v nony rpynnbl CpaBHEHWS COMOCTaBUMbI. [lokasatenu LUMTOKMHOBOIO Npoduns uayyanu
nyTem uccnegoBaHus yposHen IL-2, IL-6, IL-4, IL-10 B cbiBOPOTKE KPOBM METOZOM TBEPAO(a3HOr0 MMMYHODEPMEHTHOMO
aHanmsa Ha npubope UMMyHotepMeHTHbIN pugep Sirio S ¢ npumeHeHnem Habopa «Bender MedSystems GmbH» (Austria),
pesynsTaThl NpeacTaBneHs! B Nr/min. iccnegoBaHne AMHaMUKM nokasaTenei LMTOKMHOB NPOBOAWIM B HaYane UHTEHCUBHOM
(hasbl aHTUMUKODAKTEPUAnbHOW Tepanum, Mo ee 3aBEpPLUEHMIO (Yepes 2 MecsiLia NEYeHUst), No 3aBepLUEHNIO NOAAEPXKMBa-
toLent hasbl aHTUMMKOBakTeprUanbHON Tepanum (Yepes 6 MecsiLeB nedeHust). Poguteniu Bcex GonbHbIX AeTel nognucani
MHOPMMPOBaHHOE MCbMEHHOE COorNacue nauveHTa Ha yyacTue B uccriefoBaHum. Pesynsratsl 0bpaboTaHbl COBpeMeHHbIM
MeTofamu aHanuaa Ha nepcoHanbHOM KOMMbIOTEPE C UCMOMNb30BaHWEM CTaTUCTUYECKOrO NakeTa NLEH3WOHHON NporpamMbl
Statistica® for Windows 6.0 (StatSoft Inc., Ne AXXR712 D833214FAN5).

Pesynbratbl. Y AeTel, 60rbHbIX BEpBbIe AMarHoCTUPOBaHHbIM Ty6epKyne3oM nerkvx ¢ pacnpocTpaHeHHbIM NPOLeCCoM, Ha
MPOTSHKEHUM BCETO Kypca aHTUMMKobaKTepuasnbHON Tepanum 4OCTOBEPHO BbICOKWIA ypOBEHb NPOBOCMANMTENbHbIX LIMTOKMHOB
IL-2 cBMAEeTENbCTBOBAN O BLICOKOW akTMBHOCTU Th1-TUNa KNETO4HOro oTBeTa UMMyHUTETA. [J0CTOBEPHO CTABUIBbHO CHKEH-
Hble YPOBHM NPOTMBOBOCTANMUTENBHBIX LUTOKUHOB IL-4 1 IL-10 yka3biBanu Ha HEAOCTAaTOMHOCTb NPOTUBOBOCTANUTENBHOMO
OTBETa B TEYEHME BCETO Kypca aHTUMUKobaKTepuanbHOW Tepanun. PacyeT LIMTOKMHOBBIX kKO3(PULIMEHTOB, @ UMeHHO IL-2/
IL-10, noaTBepaun aucbanaHc npo- 1 NPOTUBOBOCMAMMTENBHBIX LIUTOKMHOB B CTOPOHY MPOBOCMANMUTENbHBIX LIUTOKMHOB C
npeobnagaHuem Th1-Tuna KNeTo4HOro OTBETA, KOTOPbI COXPAHATNCS Ha MPOTSXKEHUM BCETO Kypca aHTUMUkobakTepuarnsHom
Tepanun U UMen TEHAEHLMIO K CHYDKEHWIO MO ero 3aBepLUeHMIo. Y BCex AeTell ¢ 6akTepuoBblgeneHneM B Te4EHNEe aHTUMUKO-
HakTepuarnbHoii Tepanuu 0TMeYEeHO ero npekpalleHne. CpeaHss NPOAOMKXUTENBHOCTb CTALMOHAPHOTO NeYeHns cocTasuna
9-10 mecsiLeB, YTO NpeBbILIAET CTAHAAPTHI feYeHnst 6oMbHBIX BNEPBble AMarHOCTUPOBaHHLIM TyBepKyne3om nerkux Ha 3
mecsua. Cpeau feteit ¢ pacnpocTpaHeHHbIM Ty6epKyne3om B MpoLEecce NeveHns 3aperncTpupoBaHsl 3 cnyyas (17,6 %)
MynbTUpe3nCTeHTHOro TyBepkynesa, ay 1 pebeHka (5,9 %) AeCTPyKUMM B NETKUX MO 3aBEPLUEHNIO NEYEHUS HE 3aKUIN.

BbiBoAbl. Y gereit, 60mnbHbIX BNEPBbIE AMArHOCTUPOBAHHbIM Ty6EpKYne3oM nerkvx, He3aBrcMMO OT PacnPOCTPAHEHHOCTY
cneumdu4eckoro NpoLecca Ha NPOTSHKEHNM BCETO Kypca aHTUMUKODaKTEpUarnbHOM Tepaniy OnpeaensieTcs Bbicokast akTuB-
HocTb Th1-TUna kNEToYHOro OTBETa MMMYHUTETA Ha POHE PE3KO MOHWXKEHHOW aKTUBHOCTW Th2-Tna KNETOYHOro OTBETA,
YTO yKa3blBa€eT Ha HEAOCTAaTOYHOCTb MPOTUBOBOCNANUTENBHOMO OTBeTA. 10 3aBepLUEHNI0 OCHOBHOIO Kypca feyeHus y BCex
[eTel COXpaHseTCs BblpaxXeHHbI AncbanaHc Npo- 1 NPOTUBOBOCNANMTENbHbIX LIUTOKMHOB B CTOPOHY NPOBOCMANUTENbHBIX
LIMTOKWHOB. Takne M3MeHeHWsi MoryT CrnocobCcTBOBaTL NPOrPECCMPOBAHMI0 CreLmndryeckoro npoLecca 1 BO3HUKHOBEHWIO
PaHHUX peunamBoB 3aboneBaHus.
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Particular attention is currently being paid to the epidemio-
logical situation of tuberculosis in children [1]. In case with
this age category there are certain changes in organism
immunologic responsiveness which are quite different from
those of adult population [2,3]. The level of immune system
changes in organism has a direct influence on activity of
pulmonary affection and it promotes increase in Mycobac-
terium tuberculosis population [4]. And at the same time
immunological deficiency development may be caused by
direct toxic effect of Mycobacterium tuberculosis. Itis notim-
probable that increase in Mycobacterium tuberculosis drug
resistance types in the process of antimycobacterial therapy
(AMBT) is a consequence of immune system weakening.

Data presented by many researches have proved a
pathogenic role of cytokines and their disbalance in tubercu-
losis cases but these data are quite diverse [5,6]. Cytokines
(endogenous mediators) regulate intensity and duration of
immune inflammatory response [3]. Cytokines formation
may be stimulated by various irritants. The most cytokines
are the key factors regulating inflammatory response and
acute phase response of the organism; they may also cause
immunopathological effect on cells and tissues [7, 8]. While
also a normal immune response development is impossible
without cytokines [9].

Certainly, antimycobacterial therapy is the main method
of tuberculosis treatment. But some antimycobacterial med-
ications have an unfavorable influence on the immune sys-
tem and this fact significantly decreases treatment efficiency
and requires an additional pathogenetic immunocorrection.

The aim of the work

To research dynamics of cytokine profile indexes in blood
serum of children with first diagnosed pulmonary tubercu-
losis in the course of antimycobacterial therapy depending
on specific process prevalence and to assess efficiency
of antimycobacterial therapy after the basic course of
treatment completion for further immunocorrecting therapy
development.

Materials and methods

Study of cytokine profile indexes was performed in 28
children with FDPTB from 1 to 16 years old (the average
age was 9.2 + 1.1 years) who were at the pediatric inpatient
clinical part of Phthisiology and Pulmonology Department
of Zaporizhzhia State Medical University at the municipal
institution “Zaporizhzhia Regional Antituberculosis Clinical
Dispensary”. Depending on the specific process prevalence
children with first diagnosed pulmonary tuberculosis were
divided into two groups: the first group included 17 persons
with a disseminated process and the second group included

11 persons with an isolated process. The comparison group
included 30 healthy children. Comparison groups were age-
matched and gender-matched.

Cytokine profile indexes were studied by means of IL-
2, IL-6, IL-4, IL-10 levels detection in blood serum through
enzyme-linked immunosorbent assay using immunoenzy-
mometric reader Sirio S and a set “Bender MedSystems
GmbH” (Austria), (pg/ml).

Dynamics of cytokine indexes was studied at the be-
ginning of the AMBT intensive phase (IPh), on completion
of the IPh AMBT (2 months after treatment) and on com-
pletion of the maintenance phase (MPh) AMBT (6 months
after treatment). Parents of all sick children signed patient's
written informed consent for participation in this study.

Results of this study were processed by the modern
methods of analysis with the help of a personal comput-
er and the statistical package of the licensed software
program Statistica® for Windows 6.0 (StatSoft Inc.,
Ne AXXR712D833214FANS). Normality of distribution of
quantitative indices was analyzed using the Shapiro-Wilks
test. Descriptive statistics was presented in form of a median
with interquartile range — Me [Q,; Q,], as far as the matter
was about the parameter which differ from the normal one.
Significance of differences between the compared values
was defined with a help of Mann—Whitney test. All tests were
two-sided. A statistically important difference was defined
at the level of P < 0.05.

Results and discussion

Through studies of cytokine indexes in blood serum of chil-
dren with disseminated FDPTB in the entire course of AMBT
(Table 1) the following changes were defined. The level
of pro-inflammatory cytokine IL-2 was significantly higher
than in the comparison group in the course of AMBT with a
tendency to slight decrease on the MPh AMBT completion:
1.18 (0.94; 1.60) pg/ml, 1.06 (0.64; 1.30) pg/ml and 0.84
(0.46; 1.46) pg/ml as compared with 0.30 (0.24; 0.35) pg/ml
(P < 0.05). Levels of anti-inflammatory cytokines IL-4 and
IL-10 in the entire course of AMBT were significantly stably
low: IL-4 was on the average 3 times lower (0.52 (0.28; 0.68)
pg/ml, 0.58 (0.52; 0.72) pg/ml and 0.60 (0.50; 0.72) pg/ml as
compared with 1.74 (1.54; 1.94) pg/ml; P < 0.05) and IL-10
was 5 times lower (0.60 (0.48; 1.56) pg/ml on the IPh AMBT
completion and 0.62 (0.30; 1.26) pg/ml on the MPh AMBT
completion (P < 0.05). The level of IL-6 during the course
of treatment was significantly low.

Cytokine indexes IL-2/IL-10 relative units and IL-6/
IL-10 relative units were indicative of the pro-inflammatory
cytokines to anti-inflammatory cytokines ratio (Fig. 7). So,
in children with FDPTB with disseminated tuberculosis
the level of IL-2/IL-10 index was high as related to that one

Table 1. Dynamics of cytokine indexes in blood serum of children with disseminated FDPTB in the course of AMBT Me [Q_.; Q

257 75]

Cytokines, pg/ml Comparison group Main group (n =17)

(n=30) At the beginning of IPh AMBT On the IPh AMBT completion On the MPh AMBT completion
IL-6 1.58 (1.45; 1.78) 0.12(0.10; 0.30)* 0.12(0.10; 0.16)* 0.08 (0.08; 0.12)
IL-4 1.74 (1.54; 1.94) 0.52 (0.28; 0.68)* 0.58 (0.52; 0.72)* 0.60 (0.50; 0.72)*
IL-2 0.30 (0.24; 0.35) 1.18 (0.94; 1.60)* 1.06 (0.64; 1.30)* 0.84 (0.46; 1.46)*
IL-10 347 (2.88; 3.68) 0.82 (0.48; 2.26) 0.60 (0.48; 1.56)* 0.62 (0.30; 1.26)*

*: reliable difference of the indices as compared to the comparison group (P < 0.05).
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Table 2. Dynamics of cytokine indexes in blood serum of children with FDPTB with isolated tuberculosis in the course of AMBT Me [Q,,; Q]

Cytokines, pg/ml Comparison group (n = 30)

Main group (n =11)

At the beginning of IPh AMBT  On the IPh AMBT completion On the MPh AMBT completion
IL-6 1.58 (1.45; 1.78) 0.08 (0.04; 0.30)* 0.16 (0.06; 0.24)* 0.08 (0.04; 1.60)
IL-4 1.74 (1.54; 1.94) 0.68 (0.56; 0.74)* 0.68 (0.56; 0.76)* 0.64 (0.52; 0.68)*
IL-2 0.30 (0.24; 0.35) 1.02 (0.56; 1.68)* 1.10 (0.76; 1.34)* 1.12 (0.48; 1.40)*
IL-10 3.47 (2.88; 3.68) 1.80 (1.12; 4.22) 0.86 (0.64; 1.96)* 0.82(0.52;2.78)
*: reliable difference of the indices as compared to the comparison group (P < 0.05).
of the comparison group during the entire course of AMBT:
at the beginning of IPh AMBT (1.40 (0.46; 2.85) relative
1.16*

units as compared with 0.08 (0.06; 0.11) relative units) with
a tendency to a slight decrease on the IPh AMBT comple-
tion (1.00 (0.61; 1.90) relative units as compared with 0.08
(0.06; 0.11) relative units; (P < 0.05), as well as on the MPh
completion (1.16 (0.62; 2.06) relative units as compared with
0.08 (0.06; 0.11) relative units; (P < 0.05). The level of IL-6/
IL-10 index remained stably 3 times lower during the entire
course of AMBT as compared to the comparison group (0.17
(0.03; 0.54) relative units, 0.18 (0.12; 0.53) relative units and
0.14 (0.06; 0.42) relative units (P < 0.05) as compared with
0.48 (0.39; 0.54) relative units).

Thus, in children with FDPTB with disseminated tubercu-
losis during the entire course of AMBT significantly high levels
of the pro-inflammatory cytokine IL-2 testified a high activity
of Th1-type cellular immune response. And reliably stably
decreased levels of anti-inflammatory cytokines IL-4 and
IL-10 indicated insufficiency of anti-inflammatory response
during the entire course of AMBT. Calculation of cytokine
indexes (and namely the ratio IL-2/IL-10) conformed that
there was a disbalance between pro-inflammatory cytokines
and anti-inflammatory cytokines towards pro-inflammatory
cytokines with predominance of Th1-type cellular immune
response which lasted during the entire course of antimy-
cobacterial therapy and tended to decline on its completion.

In the course of treatment for children with isolated
FDPTB (Table 2) there were also a reliably high level of
pro-inflammatory cytokine IL-2 as compared to the com-
parison group during the entire course of AMBT: 1.02 (0.56;
1.68) pg/ml, 1.10 (0.76; 1.34) pg/ml and 1.12 (0.48; 1.40)
pg/ml as compared with 0.30 (0.24; 0.35) pg/ml (P < 0.05).
The level of anti-inflammatory cytokine IL-4 was also reliably
stably decreased during the entire course of AMBT - 2.5
times lower (0.68 (0.56; 0.74) pg/ml, 0.68 (0.56; 0.76) pg/
ml and 0.64 (0.52; 0.68) pg/ml compared to 1.74 (1.54;
1.94) pg/ml; P < 0.05). The level of IL-10 in children at
the beginning of IPh AMBT was almost 2 times lower than
the corresponding level of healthy persons (1.80 (1.12; 4.22)
pg/ml compared to 3.47 (2.88; 3.68) pg/ml). But against
the background of ongoing AMBT it was decreased twofold
on the IPh AMBT completion (0,86 (0,64; 1,96)) and that was
reliably 4 times lower as compared to the comparison group.
This level of IL-10 was also remained on the basic course
of AMBT completion (0.82 (0.52; 2.78)). The level of IL-6
was also reliably low during the entire course of treatment.

Data of cytokine indexes in children with isolated
FDPTB identification also revealed a pronounced disbal-
ance between pro-inflammatory and anti-inflammatory
cytokines towards pro-inflammatory cytokines with pre-
dominance of Th1-type cellular immune response and this
disbalance was remained during the entire course of AMBT
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Fig. 1. Cytokine indexes in blood serum of children with disseminated FDPTB in the course

of AMBT, relative units.

*: reliable difference of the indices as compared to the comparison group (P < 0.05).
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Fig. 2. Cytokine indexes in blood serum of children with FDPTB with isolated tuberculosis in

the course of AMBT, relative units.

*: reliable difference of the indices as compared to the comparison group (P < 0.05).

(Fig. 2). Butin contrast to children of the 1 group a gradual
reliable growth of IL-2/IL-10 index was determined through
the reduction of IL-10 (0.46 (0.34; 0.74) relative units, 0.90
(0.71; 2.12) relative units and 1.12 (0.16; 2.35) relative units
as compared with 0.48 (0.39; 0.54) relative units; P < 0.05).
The level of IL-6/IL-10 index also was stably low during
the entire course of AMBT and did not significantly differ
from the corresponding index of healthy children (0.05 (0.01;
0.30) relative units, 0.11 (0.03; 0.57) relative units and 0.09
(0.05; 0.27) relative units (P < 0.05) as compared with 0.48
(0.39; 0.54) relative units).
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It has been determined that cytokine indexes (IL-2, 4,
6, 10) did not differ significantly during various phases of
treatment. Also no difference has been found between cyto-
kine indexes depending on the specific process prevalence.

So, in children with isolated FDPTB as well as with
disseminated specific process the obtained data indicated
that in the course AMBT a high activity of Th1-type cellular
immune response was remained against the background
of extremely decreased activity of Th2-type cellular im-
mune response with a pronounced disbalance between
pro-inflammatory and anti-inflammatory cytokines towards
pro-inflammatory cytokines.

At the beginning of treatment lung destructions were
diagnosed in 7 children of the 1 group (41.2 %) and against
the background of AMBT and determined changes of
the cytokine profile they healed in 6 children (35.3 %) on
the average after (4.17 + 0.41) months. Bacterioexcretion
was determined in 11 persons (64.7 %) and it stopped
in all patients on the average after (2.0 £ 0.47) months.
At the same time duration of in-patient treatment was
(9.1 £0.97) and in 3 patients (17.6 %) multidrug-resistant
tuberculosis was diagnosed and 1 patient of them (5.9 %)
had a widened resistance of Mycobacterium tuberculosis.

Among children with isolated FDPTB no destructive
processes were registered and bacterioexcretion was de-
termined in 2 persons (18.2 %) and it stopped in all patients
on the average after a month. But duration of the in-patient
treatment course was (10.5 + 1.49) months.

Conclusions

1. Children with first diagnosed pulmonary tuberculo-
sis (regardless of the specific process prevalence) had a
high activity of Th1-type cellular immune response against
the background of an extremely decreased activity of Th2-
type cellularimmune response throughout the entire course
of antimycobacterial therapy. At the same time all children
had a pronounced disbalance between pro-inflammatory
and anti-inflammatory cytokines towards pro-inflammatory
ones on completion of the treatment basic course. These
changes may contribute to the specific process progression
as well as early recurrences of the disease.

2. Even though that in the course of AMBT in children
with bacterioexcretion this process stopped, average dura-
tion of in-patient treatment was 9-10 months and that was
3 months longer than standard treatment of patients with
FDPTB. The warning sign is also that among children with
disseminated tuberculosis there were 3 cases (17.6 %) of
multidrug-resistant tuberculosis in the course of treatment
and in case with 1 child (5.9 %) lung destruction was per-
sisted on the treatment completion.

Prospects of further researches. Development of
pathogenetic correction of the revealed abnormalities in
cytokine profiles of children with FDPTB regardless of
the specific process prevalence which will promote effective-
ness of AMBT and reduction of in-patient treatment period.
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