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AHHOTAIIUA

BBegeHue. Buacrosiiee BpeMs OAHIUM U3 IPUOPUTETHBIX HATIPABJIEHUH B 00J1aCTH TyOepKyJie3a ABJISIOTCA UMMY-
HOJIOTUYECKHE UCCIIeTOBAHUSA, TTOCKOIBKY 3 (DEKTUBHOCTH JIEUEHUS U, CIeI0BATEIbHO, UCX07] 3a001€BaHUs B GOJIBIIIIH-
CTBe CJIy4aeB OTPEEISIIOTCS UMMYHHBIMU U TeHETUYECKUMU OCOOEHHOCTAMH MaKpOOPraHU3Ma.

Il e nb. Usyunth guHaAMHUKY HMUTOKUHOB (IL-6, IL-8, 1L-4, IL-10, ®HO-q, IFN-y) y GOJBHBIX C AHUCCEMUHUPOBAHHBIM
ty6epkyne3om (JICT) u bubpo3Ho-KaBepHO3HBIM TyOepKyie3oM (PKT) serkux mocsie 2 Mec crielubuyeckoi XMMUOTEPATTHH.
MaTtepuanb W MeTOJH5bl . ['pynma uccieqoBaHus MpecTaBieHa 100 OOJIBHBIMU TyOEpPKYJI€30M JIETKUX
(JICT — 48 uen., PKT — 52 yes.) B BO3pacTe OT 40 /10 69 JIET, MOIYIABIINX CIIEIUGUUIECKYI0 XUMUOTEPATIHIO B UHTEHCUBHOM
dase. Onpenesnsin KOHIEHTPAIUIO TUTOKUHOB (IL-6, IL-8, IL-4, IL-10, ®HO-a, IFN-y) 10 XMUMHOTEepauHu U IOCJIE 2 MeC
XUMHOTEPATINH, a TAaKXKe ITUTOKUHOBBIH 6amaHc (IL-6 + IL-8/IL-4 + IL-10) 710 XUMHUOTEPANIUU U TTOCIE 2 HEJl XUMHOTEPATTHH.
PesyaspTarts . ITocae 2 Mec xumuorepanuu y 60sbpHbIX ¢ JICT ycTaHOBIEHO 10CTOBEPHOE CHIKeHHe ypoBHA IFN-y,
®HO-q, IL-6, IL-10, a ypoBens IL-8 umers TeHZIeHIINIO K MOBBIIIEHNIO, OHAKO JIAHHAsA AUHAMUKA HOCUJIA CTaTUCTUYECKU
He3HAYNMBIH Xapakrep; y 601pHbIX ¢ OKT Habm0Aa10Ch T0CTOBEpHOE CHIKeHue ypoBHs IFN-y, IL-8, IL-6, a Takke IL-4 — ¢
5.6 10 5.11 it/ M1, ®HO-a — ¢ 3.6 710 3.1 TIT/MJI, OTHAKO JIaHHASI TEH/IEHITHS He HOCHJIa CTATUCTHYECKU 3HAUNMBIH XapaKTep.
1M TOKMHOBBIH GasaHC UMeJT TEHIEHITUIO K CHIDKEHUIO: ¥ 601bHBIX ¢ JICT — ¢ 7.7 10 7.48, ay 60sbHBIX ¢ PKT — ¢ 7.69 110 4.97.
3akaoueHHe . CucreMa IUTOKUHOB UTPAET BAXKHYIO POJIb B PETYJIAIMH BOCIIAIUTETHHBIX ITPOIECCOB Y OOJIbHBIX
¢ JICT u ®KT.

Kmouessle cao8a: TUCCEMUHUPOBAHHBIN TyOEpKyJie3 JIeTKuX, GuOpPO3HO-KaBEPHO3HBIA TYOEPKYJIe3 JIETKHX, IIPOTHBO-
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ABSTRACT

Introduction. Currently,immunological research is one of the priorities in the field of tuberculosis, since the
effectiveness of treatment and, consequently, the outcome of the disease in most cases are determined by the immune and
genetic characteristics of the macroorganism.

A i m . To study the dynamics of cytokines (IL-6, IL-8, IL-4, IL-10, TNF-q, IFN-y) in patients with pulmonary dissemi-
nated tuberculosis (DST) and fibrous-cavernous tuberculosis (FCT) after 2 months of specific chemotherapy.
Materials and methods. The study group consisted of 100 patients with pulmonary tuberculosis
(DST - 48 people, FCT — 52 people) aged 40 to 69 years who received specific chemotherapy in the intensive phase. The
concentration of cytokines (IL-6, IL-8, IL-4, IL-10, TNF-qa, IFN-y) was determined at baseline and after 2 months of che-
motherapy, as well as the cytokine balance (IL-6 + IL-8/IL-4 + IL-10) at baseline and after 2 weeks of chemotherapy.
Results. After 2 months of chemotherapy, patients with DST showed a significant decrease in the level of IFN-y,
TNF-q, IL-6, IL-10, and the level of IL-8 tended to increase, however, this dynamic was not statistically significant; in
patients with FCT, there was a significant decrease in the level of IFN-y, IL-8, IL-6, as well as IL-4 — from 5.6 to 5.11 pg/ml,
TNF-a — from 3.6 to 3.1 pg/ml, however, this trend was not statistically significant. The cytokine balance values tended to
decrease: in patients with DST — from 7.7 to 7.48, and in patients with FCT — from 7.69 to 4.97.

Conclusion. Thecytokinesystem playsanimportant role in the regulation of inflammatory processes in patients
with DST and FCT of lungs.

Keywords: disseminated and fibrous-cavernous pulmonary tuberculosis, anti-inflammatory cytokines, cytokine balance.
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BBEJAEHUE INTRODUCTION

ITo manabIM BceMupHOU OpraHHU3anUH 37PaBO-
oxpanenus (BO3) B 2022 r. TyOepKyse3 sBJIAICA
BTOPOH IO PAaCIpPOCTPAaHEHHOCTH MPUYUHON CMEpT-
HOCTU OT WHQEKIIMOHHBIX 3a00JIeBAHUI, BBI3BAH-
HBIX OofHUM BO3Oyautesnem [1]. K 2021 r. Poccus
nobwiach CHUKEHHUs YPOBHS 3a060JIeBaeMOCTH U

According to the World Health Organization
(WHO), in 2022 tuberculosis was the second most
common cause of death from infectious diseases
caused by a single pathogen [1]. By 2021, Russia had
achieved a reduction in the incidence and mortality
from tuberculosis (the incidence was 31.1 per
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CMEpPTHOCTH OT TyOepKyJie3a (3a601eBaeMOCTh COCTa-
BIJIA 31.1 HA 100 THIC. HACEJIEHUs, CMEPTHOCTD — 4.3)
u 6pu1a HckToueHa BO3 u3 cmrcka cTpaH ¢ BBICOKUM
OpemeHnem Tybepkysesa. Tem He meHee B Poccum
COXpaHsIeTCs BBICOKOe OpeMs TyOepKyJsies3a ¢ MHOMKe-
CTBEHHOM JIEKapCTBEHHOU YCTOWUNBOCTBIO U COUETa-
HUsA TyOepKysieza ¢ BUU-undexmumen.

B Hacrosiiiiee BpeMs OAHUM U3 IPUOPUTETHHIX
HampaBJeHUd B obsjacTu TyOepKyse3a SBIISIOTCS
UMMYHOT€HEeTUUeCKHe WCCJIeZIOBAHUs, ITOCKOJIBKY
3G GEKTUBHOCTD JIEUEHHS U, CJIEIOBATEIBHO, UCXO/
3a00J1eBaHUsI B OOJIBIIMHCTBE CJIyYaeB OIPEAesIs-
I0TCSI UMMYHHBIMU U TeHETHUYeCKUMU OCOOeHHO-
CTSIMHM MaKpoopranusma [2—-5].

V3BeCTHO, UTO TPOTUBOTYOEPKYIE3HBIT IMMYHU-
TeT XapaKTepU3yeTcsl IOBBIIIEHUEM YPOBHA HHTEP-
neiikuna (IL) IL-2, dakropa HeKposa OIyXOaud —
anmpda (TNF-a), uarepdepona ramma (IFN-y) [5-8].
VIMeHHO IPOTEeKTUBHAS POJIb HMMYHUTETA CBA3aHA C
npoaykiueil IFN-y, a Huskas 3GQpeKTUBHOCTh 00y-
CJIOBJIEHA XeJITIepaMH BTOPOTO MOPs/IKA U, KaK CJIelI-
cTBUe, poayknuen 1L-4 [9—11]. CauraeTcs, 94TO Mpo-
rpeccupoBaHUe TyOEpKyJIe3a JIETKUX CBS3aHO C TIOBbI-
IIEHHOH MPOYKIINEN TPOBOCIIATUTEIHHBIX ITUTOKH-
HOB [12, 13]. CiiemyeT OTMETUTD BaKHYTO PoJib [L-10 B
dbopMUpoBaHUU TPOTUBOTYOEPKYJIE3HOTO MMMYHH-
Teta. 3BECTHO, UTO JJAHHBIA IUTOKUH IIOJABJISET
aKTUBAIMI Makpodaros [14, 15]. I[Ipu TyOepkyses-
HON uH(peknuu IL-10 CUHTE3UpPYeTCs JIETOYHBIMH
Makpodaramu u IeHAPUTHBIMU KJIeTKaMu [16]. Yera-
HOBJIEHO, 4TO OoJiee BbICOKHE ypoBHU I1-4 u IL-10
MOTYT OKa3bIBaTh HEOJIATONPUITHOE BO3/IEHCTBIE HA
TeueHUe TyOepKysesa JIeTKuX. PaHee HaMU IIpOBe-
JIeHbI HCC/IEN0BaHMA [17], MOKa3bIBaIOIIME, UTO OojIee
BeIcOkue ypoBHH IL.-4 u IL-10 Moryr okasbIBaTh
HebJIarONPUATHOE BO3JIEHCTBHE HA TeueHue Tybep-
KyJie3a JIETKUX.

Takum o6pa3om, UccaeI0BaHUE TUHAMUKY IIUTO-
KHUHOBOTO MPoduIs v OOJIbHBIX TYOEPKYJIe30M JIer-
KUX SBJISETCS IEPCIEeKTUBHBIM HalpaBJIeHUEM U
HMMeeT BBICOKOE IIPAKTUUECKOe 3HAUeHUE JIJIsI TIOBbI-
meHus: 3¢p@GEeKTUBHOCTH KOMIIJIEKCHOTO JIEYEHUs
OOJIBHBIX TYOEPKYJIE30M.

ITEJIb NCCJIEAOBAHUA

N3yunts quHaMuky TUuTOoKUHOB (I1L-6, IL-8, IL-4,
IL-10, ®HO-a, IFN-y) y 60JIBHBIX C TUCCEMUHHUPO-
BaHHBIM TyOepkysnesom (JICT) u ¢ubposHo-
KaBepHO3HBIM TyOepkysnezom (OKT) nerkux mocie
2 Mec crienuUIecKON XUMHOTEPATINU.

MATEPUAJIBI 1 METO/bI

I'pynma uccseoBaHus IpeJicTaBIeHa 100 60J1b-
HBIMH, CTPAIAIOIINMU TyOEPKYJIe30M JIETKUX B BO3-

100 000, mortality was 4.3) and was excluded by
WHO from the list of countries with a high burden of
tuberculosis. Nevertheless, the burden of multidrug-
resistant tuberculosis and tuberculosis-HIV co-
infection remains high in Russia.

Currently, immunogenetic research is one of the
priorities in the field of tuberculosis, since the effec-
tiveness of treatment and, consequently, the out-
come of the disease in most cases are determined by
the immune and genetic characteristics of the mac-
roorganism [2—5].

It is known that anti-tuberculosis immunity is
characterized by an increase in the level of inter-
leukin (IL) 2, tumor necrosis factor alpha (TNF-a),
interferon gamma (IFN-y) [5-8]. It is the protec-
tive role of immunity that is associated with IFN-y
production, and the low effectiveness is because of
the second-order helpers and, as a result, IL-4 pro-
duction [9—11]. It is believed that progression of
pulmonary tuberculosis is associated with an
increased production of proinflammatory cyto-
kines [12, 13]. It should be noted the important
role of IL-10 in the formation of anti-tuberculosis
immunity. It is a fact that this cytokine suppresses
the activation of macrophages [14, 15]. In tubercu-
losis infection, IL-10 is synthesized by pulmonary
macrophages and dendritic cells [16]. It has been
established that the higher levels of IL-4 and IL-10
can have an adverse effect on the course of pulmo-
nary tuberculosis. Previously, we have carried out
studies [17] showing that higher levels of IL-4 and
IL-10 can impact adversely the course of pulmo-
nary tuberculosis.

Thus, the study of the dynamics of the cytokine
profile in patients with pulmonary tuberculosis is a
promising direction, and is of high practical impor-
tance for improving the effectiveness of comprehen-
sive treatment of tuberculosis patients.

AIM OF THE RESEARCH

To study the dynamics of cytokines (IL-6, IL-8,
IL-4, IL-10, TNF-q, IFN-y) in patients with pulmo-
nary disseminated tuberculosis (DST) and fibrous-
cavernous tuberculosis (FCT) after 2 months of spe-
cific chemotherapy.

MATERIALS AND METHODS

The study group comprised 100 patients who
suffered from pulmonary tuberculosis, aged 40 to
69 years who received chemotherapy in the inten-
sive phase. The mean age of the patients, accord-
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pacre oT 40 10 69 JeT, IOJIy4YaBIINMHU XUMHUOTepa-
IMI0 B UHTEHCUBHOU (aze. CpeHUI BO3paCT Haly-
€HTOB, BKJIIOUEHHBIX B WCC/IEIOBAHUE, COTJIACHO
PeTPOCIIEKTHBHOMY aHAIN3Y, COCTaBWII
54.5 + 14.5 roja. B wmcciemoBaHum mpeobsiazaiu
JIAIA MY>KCKOTO 1oJia — 88 yest.

B rpynne uccnenoBanus [ICT BoiaBieH y 48 ye.
(48.7 £ 0.8 %), OKT — y 52 uen. (52.9 + 0.7 %).
BakTeproBbIiesieHIE UMETIO MECTO Y 74 HUCCIIeye-
MbIx (68.8 + 1.8 %), orcyrcTBOBajio y 26 ue.
(26.1 + 1.7 %). InuTenbHOCTh 3a00JIEBAaHUSA COCTA-
BWIa 31.4 + 1.6 1HA.

Ormpeiesisiyid KOHIIEHTPAIUI0 ITUTOKUHOB (IL-6,
IL-8, IL-4, IL-10, ®HO-a, IFN-y) B CBIBOpOTKe
BEHO3HOH KPOBH y OOJILHBIX JIBYX BBIIIIEYKA3aHHBIX
TPYIII 10 XUMUOTEPAIIUN U II0 MPOIIECTBUU 2 MeC
JIeUeHHs], a TakKe IUTOKUHOBBIN Oamanc (IL-6 +
IL-8/1L-4 + IL-10) /10 JieueHUs U TIOCJIE 2 He Jgede-
HUS.

B rpynmne uccnegoanus y 60abHbIX JICT B 52.4 %
cIydaeB He ObLIO 3aperHCTPUPOBAHO COIYTCTBYIO-
el maTroJyioTuw, B 15 + 0.9 % ciydaeB TedyeHUe
TybepKyse3a JIETKUX OCJIOKHSJIOCHh XPOHHYECKOU
cepzieyHol HemocraTtouHocThio (XCH), He Tpebyio-
el ¢apMakoJIorHueckold Koppekuuu. B ocrasib-
HbIX caydasx JCT comyTcTBOBaJiM OCTEOXOH/IPO3 —
13.5 + 0.8 % ciyyaeB, XpOHHYeCKHH TracTpur —
9 + 0.5 %, XpOHUYECKUI OPOHXUT — 6.5 + 0.4 %, Xpo-
HUYECKUH TOH3WUIUT — 2.1 + 0.2 %, s3BeHHas
60J1€3Hb — 1.5 + 0.4 % CIIy4JaesB.

@OKT B 60.2 % ciryuaeB He COITPOBOKAJICS COITYT-
CTBYIOIIIEH TaToIoThel. B xo/e aHam3a 6b110 BBISAB-
JIEHO, U4TO B 12.7 + 1.14 % ciyuaeB OKT ocioxHsnCA
HaymmurieM XCH, He TpeOyromeli dhapmakoaornye-
CKOU KOPPEKIINH, B 12.4 £ 1.1 % — OCTEOXOHJIPO30M,
B 59 £ 0.7 % — XPOHHYECKUM OPOHXUTOM, B
5+ 0.71 % — XpOHHYECKUM raCTPUTOM, B 2.7 + 0.74 %
CJIy4aeB — XPOHHYECKUM TOH3UJLTUTOM.

Hanuune pakTopoB prcKa B X0Jie IPOBEIEHHOTO
perpocnexkTuBHOro aHanau3a 060sbHBIX JICT u OKT
MIPEJICTaBJIEHO B TA0JI. 1.

ing to a retrospective analysis, was 54.5 =+
14.5 years. The study was dominated by males —
88 people.

In the study group, DST was detected in 48 peo-
ple (48.7 £ 0.8%), FCT — in 52 people (52.9 + 0.7%).
Sputum smear positive were 74 subjects
(68.8 + 1.8%), and sputum smear negative — 26
(26.1 + 1.7%). Duration of the disease was
31.4 + 1.6 days.

The concentration of cytokines (IL-6, IL-8, IL-4,
IL-10, TNF-a, IFN-y) in venous blood serum in
patients of the two groups was determined at base-
line and after 2 months of treatment, as well as the
cytokine balance (IL-6 + IL-8/IL-4 + IL-10) before
treatment and after 2 weeks of specific therapy.

In the study group, in 52.4% of patients with DST
had no concomitant pathology, in 15 + 0.9% of cases
the course of pulmonary tuberculosis was compli-
cated by chronic heart failure (CHF), which does not
require pharmacotherapy. In the rest cases, DST was
accompanied by osteochondrosis — 13.5 + 0.8%,
chronic gastritis — 9 + 0.5%, chronic bronchitis —
6.5 £ 0.4%, chronic tonsillitis — 2.1 + 0.2%, peptic
ulcer disease — 1.5 + 0.4%.

In 60.2% of patients with FCT, a concomitant
pathology was not revealed. During the analysis, it
was found that in 12.7 + 1.14% of cases, FCT was
complicated by CHF that did not require pharmaco-
therapy, in 12.4 + 1.1% - osteochondrosis, in
5.9 £+ 0.7% — chronic bronchitis, in 5 + 0.71% —
chronic gastritis, in 2.7 + 0.74% of cases — chronic
tonsillitis.

The analysis of risk factors revealed during the
retrospective analysis of patients with DST and FCT
is presented in Table 1.

Statistical processing of the results of the study
was carried out using SPSS Statistics 26.0 program.
The study used the Wilcoxon’s test for analysis of
paired independent samples, and error of the mean
was determined. The differences were deemed statis-
tically significant at p < 0.05.

Ta6smmua 1. PacnpocTpaHeHHOCTb GaKTOPOB PUCKA Y MAIMEHTOB C AUCCEMUHUPOBAHHBIM U pUOPO3HO-KaBEPHO3HBIM
TyGepKyJIe30M JIETKHUX 110 IaHHBIM PETPOCIEKTUBHOI0 aHaiu3a (n = 100)
Table 1. The prevalence of risk factors in patients with disseminated and fibrous-cavernous pulmonary tuberculosis

according to the retrospective analysis (n = 100)

JyvcceMUHUPOBaHHBIN TyGepKy/ie3 ®PUGPO3HO-KaBEpPHO3HbIN TyGepKy/ie3

l'l_olcasa'rem, Disseminated tuberculosis Fibrous-cavernous tuberculosis
Risk factor
(n=48) (n=52)
Bospacrt, rogel / Age, years 531+1.1 573+19
Kypenue, a6c. / Smoking, abs. (M +m, %) 34 (7.2 £1.3) 25(5.3+£1.1)
YnoTtpe6JieHue anKoroJs, abe. 14 (4.7 £ 1.5) 27 (6.8+1.3)

Alcohol consumption, abs. (M + m, %)
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Cratuctrueckass 00paboTka pe3yJsIbTaTOB HCCIIe-
JIOBaHHUSI IPOBOJUJIACH C UCIIOJIb30BAHUEM IIPO-
rpamMmbl  SPSS Statistics 26.0. B wuccienoBanun
HCITOJTh30BAJICSA MTAPHBIH TeCT BUIKOKCOHA 17151 3aBU-
CHMBIX BBIOOPOK, a TaKKe OIpeJesisiiach ONIUOKa
cpenHeil. Pa3nuns CUMTATUCh CTATUCTHYECKU 3HA-
YUMBIMU TIPH P < 0.05.

PE3YJ/IBTATDBI

Bikaiiiye pe3ysibTaThl JIeueHUs OLleHUBAJINCh
B TeUYEHUE 2 MeC C MOMEHTAa FOCIUTAIN3alluH Malu-
€HTOB. B pesysibraTe IpOBOAMMOIO JIeYeHUA IIpe-
KpalleHue 0akTepUOBBIieJIeH s, BbIABIIEHHOE DaK-
TEPUOCKOITIMYECKUM U OAKTEPUOJIOTHIECKUMHU METO-
JlamMu, OBLJIO JIOCTUTHYTO Y 87 % HalleHTOB.

PesysnbpTaTel ompenenenus copep:kanusa 1L-6,
1L-8, IL-4, IL-10, PHO-a u IFN-y g0 jteueHus 1 TI0C/IE
2 mec Jieuenus y 60mapHBIX ¢ JICT u ®KT mpencras-
aensl Ha puc. 1. Comepxxanue IFN-y B CBIBOpOTKe
KpoBH y 60J1bHBIX ¢ /ICT UMeJIo TEHIEHTIINIO K CHHKE-
HUIO ¢ 65 710 23.2 IT/MJI B pe3yJIbTaTe IIPOBEIEHUS
2-MeCAYHOH XUMHOoTepanui (p < 0.01). Y GOJIBHBIX ¢
JCT otmewasioch TakKe JIOCTOBEPHOE CHIDKEHHE
ypoBHsZ ®HO-a B pe3ysibTaTe IPOBEAEHHON 2-MeCsTI-
HOH (hapMaKoTepanuu — ¢ 4.1 10 2.6 nr/mi (p < 0.05),
IL-6 — ¢ 48.6 no 12.37 ir/mu (p < 0.01), IL-10 — ¢ 7.62
J10 4.05 ur/mi (p < 0,05), a ypoBeHb 1L-8 nmest TeH-
JIEHITHIO K OBBIIIEHUIO C 40.5 /10 42.5 1T/ MJI, OZTHAKO
JIaHHAA AUHAMUKA HOCHUJIA CTAaTUCTUYECKU He 3HA4YH-
MBI xapakTep (p > 0.05) (cM. puc. 1).

RESULTS

The immediate results of treatment were evalu-
ated within 2 months from the date of hospitaliza-
tion of patients. In response to the treatment, the
bacterioscopically and bacteriologicalally confirmed
conversion was detected in 87% of patients.

The results of determining the content of IL-6,
IL-8, IL-4, IL-10, TNF-a and IFN-y at baseline and
after 2 months of treatment in patients with DST
and FCT are shown in Fig. 1. The serum concentra-
tion of IFN-y in patients with DST tended to
decrease from 65 to 23.2 pg/ml as a result of a
2-month chemotherapy (p < 0.01). In patients with
DST, there was also a significant decrease in TNF-a
levels as a result of a 2-month pharmacotherapy —
from 4.1 to 2.6 pg/ml (p < 0.05), IL-6 — from 48.6
to 12.37 pg/ml (p < 0.01), IL-10 — from 7.62 to
4.05 pg/ml (p < 0.05), and the level of IL-8 tended
to increase from 40.5 to 42.5 pg/ml, however, this
dynamic was not statistically significant (p > 0.05)
(Fig. 1).

The results of the cytokine profile determination
in patients with FCT are shown in Fig. 2. In patients
with FCT, a significant decrease in the level of IFN-y
from 65.5 to 30.6 pg/ml (p < 0.01), IL-8 — from
50.69 to 41.04 pg/ml (p < 0.05), IL-6 — from 31.57 to
9.58 pg/ml (p < 0.01), as well as IL-4 — from 5.6 to
5.11 pg/ml, TNF-a — from 3.6 to 3.1 pg/ml was found,
however, this tendency was not statistically signifi-
cant (p > 0.05).
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Puc. 1. /luHaMuKa UTOKWHOBOTO MPOMUIA y 6OJIBHBIX C IMCCEMUHUPOBAHHBIM TyOEPKYJI€30M JIETKUX
JIO JIeUEeHUsI U TI0C/Ie 2-MeCsYHOoU XxumuoTtepanuu (n = 48) (*p < 0.05, **p < 0.01 B mapHOM TecTe BHIKOKCOHA)
Fig. 1. Dynamics of the cytokine profile in patients with disseminated pulmonary tuberculosis
at baseline and after 2 months of chemotherapy (n = 48) (*p < 0.05, **p < 0.01, Wilcoxon’s test)
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Fig. 2. Dynamics of the cytokine profile in patients with fibrous-cavernous pulmonary tuberculosis
at baseline and after 2 months of chemotherapy (n = 52) (*p <0.05, **p <0.01, Wilcoxon’s test)

PesysibTaThl OIpe/iesieHUs IUTOKUHOBOTO IIPO-
dunsa y 6onpabIx ¢ KT mpejcraBieHbl HA puc. 2.
¥ 6ompHBIX ¢ DKT 0TMeUanoch JOCTOBEPHOE CHIKE-
Hue ypoBHs IFN-y ¢ 65.5 10 30.6 ur/mi (p < 0.01),
IL-8 — ¢ 50.69 10 41.04 ur/ma (p < 0.05), IL-6 — ¢
31.57 10 9.58 ir/mu (p < 0.01), a Takxke IL-4 — ¢ 5.6
J1o 5.11 ur/mi, ®HO-a — ¢ 3.6 10 3.1 /M1, OZHAKO
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The results of cytokine balance assessment in
patients with DST and FCT at baseline and after
2 weeks of specific chemotherapy are presented in
Fig. 3. In patients with DST and FCT, there was a
tendency to decrease the cytokine balance towards
normalization: from 7.7 to 7.48 and from 7.69 to
4.97, respectively.
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Ty6epkyse3om Jierkux (JICT u ®KT) 0 sieueHus U mocsie 2 Hejl Celnuduueckoi XuMmuoTepanuu (n = 100)
(*p < 0.05, **p < 0.01 B TapHOM TecTe BUIKOKCOHA)
Fig. 3. Dynamics of the cytokine balance in patients with disseminated and fibrous-cavernous pulmonary tuberculosis
(DST and FCT) at baseline and after 2 weeks of specific chemotherapy (n = 100) (*p <0.05, **p <0.01, Wilcoxon’s test)
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JlaHHas TEHAEHIWSA He HOCUJIa CTaTUCTUYECKU 3Ha-
YUMBIU XapakTep (p > 0.05).

PesysibTaThl OIEHKM ITUTOKMHOBOTO Oasiamca y
6ospHBIX ¢ JICT u ®KT 1o u mocse 2 Hep cuenudu-
YEeCKOW XUMHOTEpPAIUU IPE/ICTAaBJIEHbl HAa pHUC. 3.
VY 6ospHBIX ¢ JICT u ®KT oTMeueHa TEHIEHIUA K
CHIDKEHUIO IUTOKUHOBOTO OajslaHca B CTOPOHY HOP-
MaJIM3aluu: ¢ 7.7 10 7.48 u ¢ 7.69 710 4.97 COOTBET-
CTBEHHO.

OBCYXJIEHHNE

B pesysibTaTe HAIETO HCCJIEIOBAHUS YCTAHOB-
JIEHO, YTO CHCTEMA IIUTOKMHOB UTPAET BAYKHYIO POJIb
B PETYJIAIINN BOCIAJIUTEBHBIX IPOIECCOB V 0OOJIb-
HbIX ¢ JICT u ©KT.

M.U. KutaeBbIM U COABT. yCTAHOBJIEHO, YTO ITUTO-
KUHOBBIN OaJ1aHC OOJIBHBIX C BHEJIETOUHBIM TYOEPKY-
JIe30M JI0 JIEUeHHs W II0CJIe MHTEHCUBHOU (asbl
XUMHUOTEPAIIUU CYIIIECTBEHHO ITPEBHIIIAT aHAJIOTUY-
HBIA MOKa3aTesb 3/IOPOBBIX JOHOPOB (p < 0.05) U
ITOKa3aJI CZIBUT B IIPOBOCITAJINTEIHPHOM HAIIPaBJIEHHH.
B mporiecce jieueHus:t y OOJIBHBIX C BHEJIETOUHBIM
TyOepKyJIe30M OTMeUYeHA TEHEHIUA K CHUKEHUIO
[IIUTOKMHOBOTO OaJIaHCca B CTOPOHY HOpMasu3anuu. B
rpytire 60JIbHBIX ¢ KOCTHO-CYCTaBHBIM TyOEpKYIe30M
STOT IOKA3aTesib B IPOIECCE XUMHOTEPAINH CHU-
3WICA B 1.45 pasa, a B rpyIiie OOJIbHBIX TYOEPKYJIe30M
MOYETIOJIOBON CHUCTEMBI — B 1.74 pasa [18]. Otu man-
HBIE COIVIACYIOTCS C Ppe3yJIbTaTaMU IIPOBEIEHHOTO
HaMU UCCJIEZIOBAHUS.

Takum o00pa3oM, B3aUMOIEHCTBHE MHUKPO- H
MaKpOOpPraHu3Ma IpU TYOepKyJIe3HOU HHOEKIINH
SIBJISIETCS JIOCTATOYHO CJIOKHBIM MEXaHU3MOM, B
KOTOPBIH BOBJIEKAIOTCA MHOTHE 3BE€HbSI UMMYHHOU
CHUCTEMBI, a B3aMMOJEACTBUE YYACTHUKOB 3TOU
CHUCTEMBI PETryJIUpPYyeTCs MeIUaTOpaMu KJIETOUHOU
CHUCTEMBI — IUTOKUHAMH.

3AK/IOYEHUE

[TpoBeneHHOE MCCIIEIOBAHE TIO3BOJISAET CIEJIATD
CJIeflytolre BEIBO/IBL:

1. B pesysibprare 2-mecsiYyHONH XUMHOTEpANUu y
OOJIPHBIX C JVCCEMUHUPOBAHHBIM TYOEPKYJIE30M JIET-
KHX HaOJII0Z]aIoCh JIOCTOBEPHOE CHIDKEHUE YPOBHS
IFN-y, ®HO-q, IL-6, IL-10, a ypoBeHb IL-8 umen TeH-
JIEHITUIO K IOBBIIIEHUIO, OJTHAKO JAaHHAA JUHAMIKA
HOCHJIA CTATUCTUYECKH He 3HAUNMBIH XapakTep.

2.V 60y1bHBIX ¢ (pOPO3HO-KABEPHO3HBIM TyOep-
KYJI€30M JIETKUX 10 OKOHUYAHUH 2-MeCAIHOU CIIeI-
(pryeckoll XUMHOTepanuy OTMEYayoCh JIOCTOBEP-
Hoe cHmkeHUe ypoBHA IFN-y, IL-8, IL-6, a Takxke
IL-4 — ¢ 5.6 g0 5.11 ur/vit, ®HO-a — ¢ 3.6 nr/mi 10
3.1 Or/MJjI, OJHAKO JAaHHAS TEH/EHIUs He HOCHa
CTaTHUCTUYECKU 3HAUYUMBIN XapakTep.

DISCUSSION

Our study revealed that the cytokine system plays
an important role in regulating inflammatory pro-
cesses in patients with DST and FCT.

Kitaev et al. found that the cytokine balance of
patients with extrapulmonary tuberculosis at base-
line and after the intensive phase of chemotherapy
significantly exceeded that of healthy donors
(p < 0.05) and had a shift in the pro-inflammatory
direction. In the course of treatment in patients with
extrapulmonary tuberculosis, a tendency to decrease
the cytokine balance towards normalization was
noted. In the group of patients with osteoarticular
tuberculosis, this index decreased by 1.45 times dur-
ing chemotherapy, and in the group of patients with
genitourinary tuberculosis — by 1.74 times [18].
These data are consistent with the results of our
research.

Thus, the interaction of the micro- and macroor-
ganism in tuberculosis infection is a rather complex
mechanism that involves many links of the immune
system, and the interaction of participants in this
system is regulated by mediators of the cellular sys-
tem — cytokines.

CONCLUSION

The research conducted allows us to draw the fol-
lowing conclusions:

1. As a result of 2 month chemotherapy in patients
with disseminated pulmonary tuberculosis, there
was a significant decrease in the level of IFN-y, TNF-
a, IL-6,IL-10, and the level of IL-8 tended to increase,
however, this dynamics was not statistically signi-
ficant.

2. In patients with fibrous-cavernous pulmo-
nary tuberculosis, at the end of 2 months of spe-
cific chemotherapy, there was a significant
decrease in the levels of IFN-y, IL-8, IL-6, and
IL-4 — from 5.6 to 5.11 pg/ml, TNF-a — from 3.6 to
3.1 pg/ml, however, this trend was not statistically
significant.

3. At the end of 2 weeks of specific chemotherapy
in patients with disseminated pulmonary tuberculo-
sis, the cytokine balance tended to decrease — from
7.7 to 7.48, and in patients with fibrous-cavernous
tuberculosis — from 7.69 to 4.97.

4. Pro- and anti-inflammatory cytokines play an
essential role in the course of tuberculosis infection.
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3. [1o oxoHYaHUHU 2 HeJ cCeNU(PUIECKON XUMU-

oTepannu y 60JIbeIX C AHUCCEMHUHHPOBAHHBIM
TyOEepKyIe30M JIETKUX ITUTOKUHOBBIN OajiaHC UMeJ
TEHJIEHITUIO K CHUKEHHUIO — C 7.7 110 7.48, a 'y 60J1b-
HBIX ¢ GUOPO3HO-KAaBEPHO3HBIM TYOEPKYJIE30M — C
7.69 110 4.97.
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