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Cytokine profile in children with newly diagnosed tuberculosis

0. M. Raznatovska, Yu. V. Mironchuk

Zaporizhzhia State Medical University, Ukraine

Nowadays, the most important task of children’s phthisiology is to increase the effectiveness of children with tuberculosis treatment,
and in the first priority should be given to the first time diagnosed tuberculosis (FTDTB). Examination of the immune system state
by cytokine profile in blood serum studying is paid to sufficient attention, as cytokines are the system which regulates the entire
complex of organism protective reactions, and immunological dysregulation is the cause of pathological process increasing. There
few data of the cytokine profile state studying in children with FTDTB in Ukraine in the available literature and various combinations
of cytokines comprehensively with other immunological parameters are studied. According to our studies of the blood serum cytokine
profile state in adult patients with tuberculosis, the reliable indices of immune system changes are interleukin (IL)-2, IL-6, IL-4 and IL-10.

The aim of the work is to study the indicators of blood serum cytokine profile (IL-2, IL-6, IL-4, IL-10) in children with FTDTB.

Materials and methods. The study of the cytokine profile indicators has been performed in 28 children with FTDTB, aged from 1 to 16
years old (an average age was 9.2 + 1.1 years). The indicators of the cytokine profile were studied by researching the levels of IL-2,
IL-6, IL-4, IL-10 in blood serum by ELISA technique on the equipment of Sirio S immuno-enzyme reader using “Bender MedSystems
GmbH” (Austria) kit (pkg/ml). These indicators were evaluated at the beginning of antimycobacterial therapy intensive phase.

Results. Despite the fact that according to the data from BCG vaccination, 42.8 % of children suffering from FTDTB had full immunity,
the changes of cytokine profile indicators at the beginning of the disease were determined in 96.4 % of cases. The peculiarities
of cytokine profile changes in sick children were a significant decrease in the content of anti-inflammatory cytokine IL-4, increase
in the content of proinflammatory cytokine IL-2 and decrease in the content of IL-6. With a decrease in immunity to tuberculosis
infection created by BCG vaccine, a significant increase in IL-2 level in blood serum was determined.

Conclusions. The obtained data indicate that activation of Th1-type cell-mediated immune response (increase in IL-2 content
and imbalance of cytokines with the prevalence of its production) is determined in children with FTDTB at the beginning of treatment,
and the specific process does not have an active inflammatory reaction which is the cause of its progression (low content of IL-6).
Therefore, in this category of children the factors of tuberculosis favorable course are determined at the beginning of treatment.

LutokiHoBUM Npodinb y XBOPUX AiTeH Ha BnepLue AiarHOCTOBaHWH Ty6epKyAbo3

0. M. PasHatoBcbKa, 0. B. MupoHuyk

CbOrogHi HanBaXMNMBILLMM 3aBAAHHAM AUTSYOT (OTU3iaTpii € NiABULLEHHS eeKTUBHOCTI NiKyBaHHS AiTel, siki XBOpi Ha TY6EpKynbo3 i
nepenoBCiM — Ha BnepLUe AiarHocToBaHui (BATB). JocnimkeHHI0 CTaHy iMyHHOT CUCTEMM LLMSIXOM BUBYEHHS LIMTOKIHOBOIO NPodhinto
B CMPOBATLi KPOBi NPUAINSETHCA AOCTATHLO YBArk, OCKIMbKM LUTOKIHW € TIEK CUCTEMOIO, L0 PEryIoe BECb KOMMMEKC 3aXMCHUX
peakLujii opraHiamy, a iIMyHOMOoriYHa AUCPErynsLis € NPUYMHOK NOCUNEHHS NATOMOMYHOro npouecy. HasBHi B HAyKOBIi niTepatypi
[aHi JocnimKeHHs CTaHy LMTOKIHOBOrO npodhinto y XBopux Aitelt Ha B TE B YkpaiHi HEUMCNEHHI 11 BUBYAIOTLCS KOMMEKCHO B pi3-
HWX NOEAHAHHSX LIMTOKIHIB 3 iHLIMMM iMYHOMOMYHUMI NOKa3HUKamK. 3a 34iINCHEHUMW HaMK1 SOCTIKEHHAMM CTaHy LMTOKIHOBOMO
npodhinto B cMpoBaTLi KPOBi B IOPOCIINX XBOPWX Ha Ty6EpPKyNb03 BipOriAHAMM NOKa3HWKaMM 3MiH IMYHHOT CUCTEMM € IHTEPRENKiH
(IL)-2, IL-6, IL-4 Ta IL-10.

Meta poGoTu — focniguT NokasHuky LuTokiHosoro npodinto (IL-2, IL-6, IL-4, IL-10) y cupoBaTLi kposi y xBopux aitent Ha BATB.

Marepianu Ta meTogm. BrBueHHs NokasHWKIB LIUTOKIHOBOTO Npodhinto 3aincHunu y 28 aited, siki xsopi Ha BOTB, Bikom Big 1 go
16 pokiB (cepepHin Bik — 9,2 + 1,1 poky). MokasHWKK LUTOKIHOBOrO MPOiNio BUBYANK LUMSXOM JOCRimKeHHs piBHiB IL-2, IL-6, IL-4,
IL-10 y cvpoBaTLi kpoBi MeTogoM TBepAodasHoro iMyHoepMeHTHOrO aHanisy Ha npunagi imyHocepmeHTHuiA pigep Sirio S i3
3actocyBaHHsAM Habopy «Bender MedSystems GmbH» (Austria), (nkr/mn). Lii nokasHukm oLiHioBanm Ha noyatky iHTEHCUBHOI (haan
aHTUMikobakTepianbHoi Tepanii.

Pesynbrati. Hessaxatoun Ha Te, L0 3a JaHUMK LienneHHs BakumHoto BLK 42,8 % xBopux gitent Ha BOTE mManu noBHOLHHWIA
iMyHITET, Ha MoyaTky 3axBoptoBaHHs y 96,4 % BUNaAKIB BU3HAYAIOTLCA BiPOTiAHI 3MiHM NOKa3HWKIB LMTOKIHOBOTO npodinto. Ocob-
NNBOCTAMM 3MiH LIMTOKIHOBOIO NPOMINI0 Yy XBOPUX AITEN € BIPOTiAHE 3HKEHHS BMICTY NPOTU3anarnbHOro LMTokiHy IL-4, nigBuLLeHHs
BMICTY NpO3ananbHoro LMTOKiHY IL-2 Ta 3HkeHHs BMICTY IL-6. Mpu 3HmkeHHi iMmyHITETY 10 Ty6epKynbo3HOI iHdekLii, CTBOpeHoro
BaKLmHOI BLDK, BU3Ha4aeThCs BiporigHe 3pocTaHHs piBHA nokasHuka IL-2 B cpoBaTtLi Kposi.

BucHoBku. [aHi, Lo ogepxanu, BKkasytoTb: y XBOpuX AiTei Ha BOTE Ha novaTky nikyBaHHs BUSHAYaeTbCs akTuBisauis Th1-tuny
iMyHHOI KNITUHHOI BignoBigi (NigBuLLeHHs BMicTy IL-2 Ta aucbanaHc LMTOKIHIB i3 nepeBaxaHHsIM Moro NpoayKLii), a cneumdiyHmni
MPOLIEC HE Ma€E aKTUBHOI 3anarbHoi peakLiii, Lo € NPUYMHOI0 NOTo NPOrpecyBaHHs (HNU3bkuiA BMICT IL-6). Tomy B Li€i kaTeropii aiten
Ha noyaTKy JikyBaHHS BU3Ha4atoTbCs (hakTopu cnpusiTineoro nepebiry Tybepkynboay.

LiuToKnHOBbIN NPodUAb y GOALHBIX AeTell C BiepBble AMarHOCTUPOBaHHbLIM Ty6epKyAé3om

E. H. PasHatoBckas, t0. B. MUpoHuyk

Ha ceronHs BaxHelLLer 3aaaqeit 4eTCKOM PTU3MaTpum SBNSETCA NOBbILLEHVE 3dhEKTUBHOCTY NedeHnst AeTei, BorbHbIX Ty6epKyné-
30M, 1, B NEPBYIO 04epespb, C BrepBble AnarHocTupoBaHHbIM (BOTH). ViccnenoaHmnto COCTOSHUS IMMYHHOV CUCTEMbI MYTEM U3y4eHUs
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LIMTOKVHOBOTO MPOCHMIISt B CbIBOPOTKE KPOBY YAENSIETCS AOCTATOYHO BHUMAHMS, NOCKObKY LIMTOKUHBI SIBMISIOTCS TOW CCTEMOIA, KoTopast
perynmpyeT BeCb KOMMIEKC 3aLLMTHBIX peakLuid OpraHamMa, a IMMYHOMOorM4eckas AUCPErynsLns SBNSETCA NPUUMHON YCUEHUS NaTorno-
rMYeckoro npouecca. ViMetoLLpecs B Hay4HOM nuTepaType faHHbIE UCCIeNoBaHMsS COCTOSIHWSI LIMTOKMHOBOTO NPpodurist y GombHbIX AETEN
¢ BOTB B YkpanHe HEMHOTO4MCIIEHHbI U M3y4atoTCs KOMMIEKCHO B Pa3NUYHbIX COHETAHMSIX LIMTOKMHOB C APYTMM MIMMYHOMOMYECKAMM
nokasarensmu. Mo npoBesEHHBLIM HaMy UCCMELOBAHNSM COCTOSIHIS LIMTOKMHOBOTO NPOchuIst B CHIBOPOTKE KPOBY Y B3POCTIbIX, GOMBHBIX
TyBepkynéaom, JOCTOBEPHbIMY NOKA3aTENSMM U3MEHEHMIA UMMYHHOW CUCTEMBI SBRSiETCA UHTepnenkvH (IL)-2, IL-6, IL-4 n IL-10.

Llenb pa6oTbl — nccnenosath nokasareni LWMTokuHoBoro npodnns (IL-2, IL-6, IL-4, IL-10) B cbIBOPOTKE KPOBM Y 6OMBHBIX AETEN
cBAOTB.

Martepuans! u MeToabl. V13y4eHune nokasateneii LMTOKMHOBOIO Npodunst npoBeaeHo y 28 aeten, 6onbHbIx BATH, B BospacTe oT 1
[0 16 net (cpeaHuii BospacT — 9,2 + 1,1 roga). MokasaTeny LMTOKMHOBOrO Npoduns nayyanu nyTém uccnenoBaHns ypoBHen IL-2,
IL-6, IL-4, IL-10 B cbIBOpOTKE KpPOBW METOLOM TBEPAOA3HOTO MMMYHO(HEPMEHTHOMO aHanm3a Ha nprbope UMMYHOEPMEHTHBIN
puaep Sirio S ¢ npumeHeHnem Habopa «Bender MedSystems GmbH» (Austria), (nr/mn). 3Tn nokasaTenu oLeHWBanM B Havane
VHTEHCUBHON hasbl aHTUMUKOBaKTEpUanbHOM Tepanuu.

Pesynbrathl. HecmMoTpst Ha To, 4TO Mo AaHHLIM NPUBMBKM BakLHONM BLPK 42,8 % GonbHbix aeteit ¢ BOTE nMeny NonHOLEHHBIN
VMMYHUTET, B Havane 3abonesaHust B 96,4 % crnyyaeB onpenensioTcsi 4OCTOBEPHble M3MEHEHUSI MoKasaTenen LMTOKMHOBOMO
npocuns. OcobeHHOCTAMM M3MEHEHWIA LITOKMHOBOTO NPOdnns y BONbHbIX AETEN ABNSETCS JOCTOBEPHOE CHUKEHWE COOEPXaHNs
MPOTVYBOBOCTANNTENBHOIO LMTOKVHA |L-4, NOBLILLIEHVE COAEPKaHNS NPOBOCNANMTENbHBIX LIUTOKUHOB IL-2 1 CHUXEHWe copepKaHus
IL-6. Mpm CHWXEHUM MMMYHUTETA K TyDepKyné3HOM MHeKLMK, co3paHHoro BakumuHoi BLPK, onpeaensieTca ocToBepHOe NoBbI-
LUEHVe YPOBHs Nokasatens |L-2 B CbIBOPOTKE KPOBM.

BbiBogb!. [onyyeHHble AaHHbIe YKasblBatoT Ha TO, YTO Y BonbHbIX AeTen ¢ BATE B Havane neveHns onpeaensieTcs aktuemsaums
Th1-T1Na IMMYHHOIO KNETOYHOTO OTBETA (MOBbILLEHME copepaHs IL-2 1 gucbanaHc LMTOKMHOB ¢ NpeobniagaHnem ero npogykunm), a
cneumdUYECKUin NPOLIECC He MMEET aKTUBHOW BOCTIANUTENBHON peaKLmm, KOTopast IBMSIETCS NPUYMHON Er0 NMPOrPECCUMPOBaHNS (HU3KOE
conepxaue IL-6). Moatomy B 30N KaTeropum AeTelt B Havarne NeveHns onpeaensiotcs (haktopbl GnaronpusTHoro TedeHns Tybepkynésa.

Nowadays, the mostimportant task of children’s phthisiology is
toincrease the effectiveness of children with tuberculosis treat-
ment, and in the first priority should be given to the first time
diagnosed tuberculosis (FTDTB) [1]. Examination of the im-
mune system state by cytokine profile in blood serum studying
is paid to sufficient attention, as cytokines are the system
which regulates the entire complex of organism protective
reactions, and immunological dysregulation is the cause
of pathological process increasing [2,3].

There few data of the cytokine profile state studying
in children with FTDTB in Ukraine in the available literature
and various combinations of cytokines comprehensively
with other immunological parameters are studied [4,5].
According to our studies of the blood serum cytokine profile
state in adult patients with tuberculosis, the reliable indices
of immune system changes are interleukin (IL) -2, IL-6, IL-4
and IL-10 [6].

The aim of the work

The aim of the work is to study the indicators of blood serum
cytokine profile (IL-2, IL-6, IL-4, IL-10) in children with FTDTB.

Materials and methods

The study of the cytokine profile indicators has been per-
formed in 28 children with FTDTB, aged from 1 to 16 years
old (an average age was 9.2 + 1.1 years) who have been
in inpatient care at the Children’s Department of the Phthisio-
logy and Pulmonology Department Clinical Base of ZSMU,
Communal Institution “Zaporizhzhia Regional Antitubercu-
losis Clinic Dispensary” (the main group). 16 (57.1 %) were
girls, 12 (42.9 %) were boys. The comparison group included
30 healthy children vaccinated with BCG vaccine, not infect-
ed with mycobacterium tuberculosis (Koch’s bacillus). Com-
parative groups have been comparable to age and gender.

The indicators of the cytokine profile were studied by re-
searching the levels of IL-2, IL-6, IL-4, IL-10 in blood serum

by ELISA technique on the equipment of Sirio S immuno-en-
zyme reader using “Bender MedSystems GmbH" (Austria)
kit (pkg/ml). These indicators were evaluated at the begin-
ning of antimycobacterial therapy (AMBT) intensive phase.
The parents of all sick children signed an informed written
consent of the patient to participate in the study.

The results of the study were processed by mo-
dern methods of analysis on a personal computer using
Statistica® for Windows 6.0 statistical software package
(StatSoft Inc., AXXR712 D833214FANS5). The normality
of quantitative characteristics distribution was analyzed
using the Shapiro-Wildlife test. The descriptive statistics
for quantitative variables distributed under the normal
distribution law included the mean (M), the standard devi-
ation (o). A confidence interval for the average one with a
confidence probability of 0.95 was constructed. The reliability
of the differences in the comparable values was determined
by the Student’s t-test. All tests were double. The difference
for p < 0.05 considered statistically significant. Correla-
tion analysis was performed using the Pearson correlation
coefficient (r).

Results and discussion

Atthe time of the survey, the positive reactions to Mantoux test
with 2 tuberculin units (TU) and to the tubercular recombinant
allergen test (TRA) in all children of the main group were
determined. Therefore, tuberculin sensitivity was assessed
as an infectious allergy. The TRA test response was negative
in all children of comparison group.

In the main observed group antituberculosis vaccina-
tion BCG was performed on 23 children (82.1 %), and 5
children (17.9 %) were not vaccinated. Among the children
vaccinated with BCG vaccine, one child (3.6 %) did not have
a postvaccinal mark indicating the absence of postvaccinal
immunity. Immunity reduction to tuberculosis infection created
by BCG was assessed based on weak intensity of local reac-
tion to vaccination: the size of the postvaccinal mark was up
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Table 1. Content of cytokines in blood serum in children with FTDTB at the beginning
of the intensive phase of AMBT (M + m)

to 5 mm. Such a response to the BCG vaccination was in 10
children with FTDTB (35.7 %), and 12 children (42.8 %) had
a complete postvaccinal response.

Thus, taking into account the BCG vaccination data, only

Group Number Levels of cytokines in the blood serum, pkg/ml

of sick patients IL-6 IL-4 IL-2 IL-10

42.8 % of children suffering from FTDTB had full immunity
to tuberculosis infection, 35.7 % were weak and 21.5 % had
alack of it at the time of suffering from tuberculosis.

159+£0.04 1.72+005 0.43£0.09 3.31£0.09
0.64+03* 056+£0.04° 273+1.1* 320£08

Comparison Group 30
Main Group 28

*: the difference in the content of one cytokine compared with the indicator of healthy children group (p < 0.05).

At the beginning of AMBT intensive phase the indicators
of cytokine in blood serum were within the normal range only
in one child (3.6 %), while the rest of the children with FTDTB
had reliable changes of IL-6, IL-4 and IL-2 indices (Table 1).

According to the obtained data in children suffering
from FTDTB against a background of a significant decrease
in the content of anti-inflammatory cytokine IL-4 by 3 times
(0.56 + 0.04 against 1.72 + 0.05) pkg/ml and normal con-
tent of IL-10, a significant increase in the content of proin-
flammatory cytokine IL-2 by 6.3 times (2.73 £ 1.1 against
0.43 £ 0.09) pkg/ml was determined, indicating the Th1-type
of immune cell-mediated response activation. A significant
reduction in the content of IL-6 in 2.4 times (0.64 + 0.3 against
1.59 + 0.04) pkg/ml demonstrated that specific process had
no active inflammatory reaction in children with FTDTB, that
was the cause of its progression.

The balanced state of pro- and anti-inflammatory cyto-
kines ratio gave in indication of IL-2/IL-10 index calculation not
significantly, which was in children with FTDTB, compared
with healthy persons, but 7 times higher (2.57 + 1.2 against
0.14 £ 0.03) indicated the imbalance of cytokines with preva-
lence of pro-inflammatory cytokine production — IL-2, which con-
firmed the activation of the Th1-type cell-mediated response.

At the same time, a reliable correlation between the IL-2
blood serum level increase and the local reaction to BCG
vaccination intensity (r = 0.402; p < 0.05) in the children
of the main group has been found. With other indicators
of the cytokine profile any reliable correlations with the local
reactions to BCG vaccination intensity has not been found.

Conclusions

1. Despite the fact that according to the data on BCG
vaccination 42.8 % of children suffering from FTDTB had
full immunity the changes of cytokine profile indicators were
determined in 96.4 % of cases at the beginning of disease.

2. The peculiarities of cytokine profile changes in sick chil-
dren are a significant decrease in the content of anti-inflamma-
tory cytokine IL-4, increase in the content of proinflammatory
cytokine IL-2 and decrease in the content of IL-6.

3. With a decrease in immunity to tuberculosis infec-
tion created by BCG vaccine, a significantincrease in the level
of IL-2 in blood serum is determined.

3. The obtained data indicate that activation of Th1-type
immune cell-mediated response (increase in the content
of IL-2 and imbalance of cytokines with the prevalence of its
production) is determined in the children with FTDTB at
the beginning of treatment, and specific process does not
have an active inflammatory reaction which is the cause of its
progression (low content of IL-6). Therefore, in this category
of children the factors of tuberculosis favorable course are
determined at the beginning of treatment.

Prospects for further researches. Study further the im-
mune system state in children with FTDTB in the process
of AMBT in order to develop a pathogenetic correction of re-
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vealed violations, which would contribute to improvement
of this sick children category treatment.
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