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Pestome. I[Iporpecc n3yueHnss MUKPOOMOMa Y IeTeil M IMMOAPOCTKOB, €T0 BIMSHNE Ha MOAACpKaHME 3M0POBbs pac-
cMaTpuBaeTcsd KakK OTHO M3 HanboJiee 3HAUMMBIX TOCTUXCHUI COBPEMEHHOM MEAUIIMHEL. Y IeTeil IpU pa3IMIHbIX
3a00JIeBAaHUSIX M3MEHSIOTCS KaueCTBEHHBIE M KOJWYEeCTBEHHBIC IMOKa3aTelu MUKPOGMIOPHl KUIIEYHOTO TPaKTa,
YTO CAYXUT MPUUMHON pa3BUTUS AucOakTepro3a. M3ydeHure U3MeHEHU B COCTOSTHUM MUKPOMIIOPHI KUIIEYHNKA
y JeTeil Tpyu JIeYeHU U MPOTUBOTYOEPKYJIE3HBIMU MperapaTaMy COXpPaHWJIO CBOIO 3HAYMMOCTh U aKTYaJbHOCTD I10-
CKOJIBKY MCCIIEIOBAHUI B 3TOI 00JaCTH HEIOCTaTOYHO, YTO TpebyeT Oosiee MOApOOHOro aHaM3a JaHHOU pobJie-
Mbl. B mpeacTaBieHHON cTaThe OLIEHMBACTCS COCTOSTHUE MUKPOOHOT0 OMOLIeHO3a KMIIeYHUKA AeTel, oayYarolmnx
MPOTUBOTYOEpKYJIe3Hoe JeueHue. Llenb uccaenoBaHus: M3y4YuTh MUKPOOHBIH Meii3aX TOJCTOKMIIEYHOTO COAePXKU-
MOTO Y JIeTel, MOoIyJyaloluX IPOTUBOTYOEPKYIe3HYI0 Tepanuto. Mamepuaas: u memodsl. B viccnenoBaHuM BKIIIOYE-
HBI 24 peOeHKa ¢ YCTaHOBJICHHBIM JUArHO30M TyOepKyse3a OpraHoB IbIXaHUs, MOTYYAIOUIMX JIEYCHUE B YCIOBUSIX
KPYTJIOCYTOYHOTO cTanroHapa Ky3z06acckoro KIMHUYECKOTO (TU3UOMYIbMOHOIOTMIECKOTO0 MEIUIIMHCKOTO LIEHTpa
M. 1.O. KonproBoit. MiccienoBanre KMIIEYHONH MUKPOGDIOPHI TPOBOIMIN KOTUUISCTBEHHBIM 0aKTEPUOJIOTMIECKIM
MeTomoM. MaTepraioM HCCIeIOBaHMS CIIYKIII KaJI, 3a0paHHBII B CTEPHIILHBIN OMHOPA30BBI KOHTEWHED, KOTOPHIi
JOCTaBJIsIN Ha 0a3y Kadenapsl Mukpobduooruu, uMmMmyHooruu u supycosnoruu @rbOY BO KemI['MY Munznpaa
Poccun. Pezyrvmamet. Y Bcex neTeit, Moaydyalux TpoTUBOTYOEPKYIE3HYIO Teparnuio, ObLI BbISIBIEH 1MCOMO3 C TIpe-
obiagaHeM MUKposKoJaornueckux HapyineHui 11 (41,7%) u 111 (37,3%) ctenenn. MUKpOOHBIii Tieli3ax KUIIEYHUKA
XapaKTePU30BaJICsl CHUXEHHEM KOJIMUECTBEHHOTO ColepXKaHU s peAcTaBuTeei odauratHoii yopsl Bifidobacterium
spp. ¥ 66,7% nereit u Lactobacillus spp. y 45,8%, yBenmyeHNeM KOJWUeCTBA (GaKyIBTATUBHBIX MUKPOOPTaHU3MOB —
E. coli lact+ u Citrobacter freundii — y 12,5%. IlonnepxXaHue MOJTHOLEHHON M aKTMBHOM HOPMOOMOTHI KMILEUHUKA
BO3MOXHO MpHU 00ecrneyeHur ee TMHAMUUYECKOTO KOHTPOJIs Y O0NbHBIX TyOepKy/ae30M JeTeil BO BpeMsl JeUeHHUsI.
PesynbraThl M3yueHMsT 0COOEHHOCTE MUKPOOUOTHI IMO3BOJISIOT IPEANOJ0XUTh, YTO MAILIMEHTHI HYXAl0TCs B IPO-
OMOTHMYECKOIi Tepalmuu BO BpeMs JedeHus TyoepKyne3a. Boieodsl. MUKPOIKOJIOTHUECKYE HAPYIIEHUS Y AeTei pu
MIPOTUBOTYOEPKYIE3HOH Tepauy XapaKTeprU30BaINCh CHUXKEHUEM KOJIMIeCTBEHHOTO CONepKaHu s TIpeICTaBUTEeH
00aUTaTHOI (BIIOPHI M YBEIMYCHUEM KOJTMUYEeCTBA (haKyJbTaTUBHBIX MUKPOOPTraHM3MOB. Takxke B MaTepuaie ObLIU
BBIJIeJIEHBI pa3IMnuHble BUABI TpuboB pona Candida.

Karouesnie caosa: mukpoghropa kuweunuxa y demeii, npomugomybepkyneznoe aeuerue, 0ucouo3 KuuleuHuka, mybepkyesy oemeil,
Mukpobuoma, rakmodaxkmepuu, bugudodbaxmepuu.
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2023, T. 13, Ne 1 Mukpodnopa geteit 60bHbIX TYOEPKYNe30Mm

CHARACTERISTICS OF THE INTESTINAL MICROFLORA IN CHILDREN RECEIVING
ANTI-TUBERCULOSIS THERAPY

Bryukhacheva E.O., Zakharova Yu.V., Otdushkina L.Yu., Pyanzova T.V.

Kemerovo State Medical University of the Ministry of Health of Russia

Abstract. The progress in investigating microbiome in children and adolescents as well as its impact on maintaining
health is considered one of the most significant achievements of modern medicine. In children with various diseases,
the qualitative and quantitative indicators of the intestinal microflora change, which causes the development of dysbiosis.
The assessing changes in intestinal microflora in children during treatment with anti- tuberculosis drugs has retained
its importance and relevance due to insufficient data in the field, which requires a more detailed understanding of this
problem. The presented article assesses the state of gut microbial biocenosis in children receiving anti-tuberculosis
treatment. The purpose of the study: to study the microbial landscape of the colonic contents in children receiving anti-
tuberculosis therapy. Materials and methods. The study included 24 children with verified tuberculosis of the respiratory
organs receiving treatment in a 24-hour hospital of the Kuzbass Clinical Phthisiopulmonological Medical Center
named after I.F. Kopylova. The study of intestinal microflora was carried out by a quantitative bacteriological method.
The material of the study was feces collected in a sterile disposable container, which was delivered to the Department
of Microbiology, Immunology and Virology of the Federal State Budgetary Educational Institution of the Russian
Ministry of Health. Results. Dysbiosis with predominance of microecological disorders of 11 (41.7%) and 111 (37.3%)
degrees was detected in all children receiving anti-tuberculosis therapy. The microbial landscape of the intestine was
characterized by a decrease in the quantitative content of representatives of the obligate flora Bifidobacterium spp.
in 66.7% of children and Lactobacillus spp. in 45.8%, an increase in the number of facultative microorganisms: E. coli
lac+ and Citrobacter freundii in 12.5%. Maintaining a full-fledged and active intestinal normobiota is possible by
ensuring its dynamic control in children with tuberculosis during treatment. The results of studying the characteristics
of the microbiota suggest that patients need probiotic therapy during the treatment of tuberculosis. Conclusion.
Microecological disorders in children with tuberculosis therapy were characterized by a decrease in the quantitative
content of representatives of obligate flora and an increase in the number of facultative microorganisms. Also in the

material, various types of fungi of the genus Candida were identified.

Key words: intestinal microflora in children, anti-tuberculosis treatment, intestinal dysbiosis, tuberculosis in children, microbiota,

lactobacilli, bifidobacteria.

BBeneHne

B kumeyHukKe 370pOBOro YeJioBeKa HAXOOUT-
ca 6onee 300 BUAOB pasziUYHBIX MUKPOOPraHU3-
MoB [3]. KuireuHast MUKpodJiopa 3a cUeT CBOEro co-
CTaBa CIOCOOHA OKa3bIBaTh BIAUSIHUE HA DYHKIIUU
xKenaynouHo-kuureyHoro Tpakta (2KKT) u Ha dop-
MUpOBaHUEe UMMyHUTeTa [7, 12, 14].

VY neteii mpu paszMUYHBIX 3a00JIeBAaHUSIX, Kak
UHGPEKIIMOHHBIX, TaK U HEUH(MEKIMOHHBIX, U3-
MEHSIOTCSI KAYeCTBEHHbIE U KOJTMYECTBEHHBIE TMO-
KazaTeau MUKPOGJIOPbl KUIIEUHOro TpakTa [4].
IlepBonpuurHaMu aucOakTepro3a MOTYT ObITh:
3a00J1eBaHU I OPTraHOB MUILIEBAPEHM ST, TEPEHECEH-
HbI€ OCTPbIe KUIIEUHbIe UHGEKIINHN, ATUTETbHbIN
NpueM aHTUOAKTepUAaJIbHBIX MpenapaToB, MTUEThI
U cTpeccoBble cutyauuu [2, 5]. KinnHuyeckyio
KapTUHY AucbajaHca KUIIEYHOU MUKPODIOphI
MOXHO y3HaTh MO TAKUM KaJJ00aM KaK METEOPpU3M,
YYBCTBO TSIXECTU B XKUBOTE, O0OJIb, HEYCTOM YN BBII
ctya [1]. ITpu HapyLIEHUU MUKPOOUOTHI CHUKAET-
Ccs1 UMMYHHas 3alluTa, B TOM YMCJIE U B OTHOIIIE-
HUuM Tybepkyne3dHoil mHdexkuuu [10, 13]. Takxke
BJIMTEpPAType UMEIOTCS JaHHbIE O HETaTUBHOM BO3-
JNEeCTBUM HAa MUKPODJIOPY KMIIEUHUKA TPOTUBO-
Tyoepkyae3Hbix mnpernapatoB (ITTII), cnmocoOGHBIX
BBI3BATh IyOOKMU 1 U CTOMKU I fucouos [§, 9, 11].

N3ydyeHne M3MEHEHUU B COCTOSSHUU MUMKPO-
GdJIopbl KUIIEUHUKA Y AETEl MpU JEYEHUHU MpOo-
TUBOTYOEPKYJAE3HBIMU TMpernapaTaMu COXPaHUJIO
CBOIO 3HAYMMOCTb M aKTYyaJbHOCTb, MOCKOJbKY
HCccJieOBaHUM B 3TOM 00JIJaCTHU HEJIOCTATOYHO, OHU
MPOTUBOPEUYMBBI MU BBITIOJHEHBI 0€3 yueTa pexXu-
Ma [MIPOTUBOTYOEPKYJIE3HON TEpANIUU.

Llenr wucciaenoBaHus: U3YYUTh MUKPOOHBIN
MeM3axX TOJICTOKUILIEYHOIO COAEPXKUMOIO y NETEH,
MOoJIyJyaroluX NPOTUBOTYOEPKYJIE3HYIO Teparuio.

Martepuanbl 1 MeTopl

B uccnenoBaHue BKIOUeHbI 24 pebGeHKa, KO-
TOopble moyvanu JieueHue B Kyszdacckom KIuHU-
YeCcKOM (TU3NOMYIbMOHOJIOTUYECKOM MEIUIIUH-
ckoM 1eHTpe uM. M.®D. Konberaopoii. IMammmeHTH
B Bo3dpacte oT 9 mo 17 JjieT BKJIIOUYUTETBHO, Oe3
conytcTtByoieid BUY-unbekunn. leHaepHBIN
cocTtaB mipeacraBieH 15 (62,5%) neBoukamMu u 9
(37,5%) manpumkamu, cpemHuit Bo3pact — 12,5
(10,75; 16,25) netr. Cpeau KIMHHYECKUX (HOPM
npeobyaganid UHGUIBTPATUBHBINA TyOepKyJye3 —
vy 9 (37,5%) neteit u TyGepKyJie3 BHYTPUTPYIHBIX
nuMmpartnueckux y3noB — y 8 (33,3). Pexe BcTpe-
yaJjicst ouaroBblil Ty6epkyne3 — y 4 (16,7%) nmereii,
TyOepKyJe3HbIi rieBput — y 2 (8,3%), nucceMu-
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HUPOBAaHHBIN TyOepKyJe3 jerkux — y 1 (4,2%) na-
nuveHTa. Jletu nonyyvanu jedeHue 1o 1V, V pexumy
xumuotepanuu (XT), cpeaHee KOJUYECTBO MOJTY-
JyeHHbIX 103 — 78 (27,0; 121,0).

WccrnenoBanue KUIIEYHOU MUKPOGJIOPHI MTPO-
BOAMJIM KOJMYECTBEHHBIM OaKTEPUOIOTrMYECKUM
METOAOM. MarepuajoM WCCAECAOBAHUS CIIYKUI
KaJ, 3a0paHHBIA B CTEPUJIbHBI OTHOPA30BBIN
KOHTEWHEep, KOTOPbIA AOCTaBASIJIA B OaKTepUO-
Jlornyeckylo Jabopatopuio Kadeapbl MUKPO-
ouosioruu u Bupycojornu ®rboy BO KemI'MY
MunsznpaBa Poccuu. Pa3BegeHus1 ocCyIlIeCTBIIS-
JIUCh B CTEPUJIBHOM (DU3UOJOTUUYECKOM PacTBOpPE,
onpeaensinu pH, BBITIOJHSJAMU TTOCEBBI Ha CeJieK-
TUBHBIE U AudbdepeHInaTIbHO-TMarHOCTUYECKUE
cpenbl. buoxuMuyeckue CBOWCTBA U3ydyaau IIpU
oMol KoMMepueckux Tect-cucteM AHABPO-
TEST 23 (Lachema Diagnostica s.r.o., Yexwus),
STAPHYtest 16 (Lachema Diagnostica s.r.o.,
Yexust), ENTEROtest 24 (Lachema Diagnostica
s.r.o., Yexust), AUXOCOLOR (BioRad, ®panmms).
Pe3ynbpTathl MHTEpOpEeTUPOBAIM Ha OCHOBAHUU
pervoHaabHBIX HOPM U OTpacieBOro ctaHaapra [6].

PeaynbraThl

ITo maHHBIM 6AKTEPUOJOTUIECCKOTO NCCISIOBA-
HUS y BCeX IMAIlMEHTOB HaOJIOMAIMCh HAPYIIICHUST
MUKpo@JIOpbl KUIlIEUHNKA. JucOMOTUYEeCKMEe Ha-

pyurenus II1 crerenu ormevanucek y 9 (37,5%) ne-
teit, I1 crenenn — y 10 (41,7%) yenoBek, I crere-
HU — ¥ 5 (20,8%) 60nbHBIX. COCTaB MPEICTaBUTE-
JIeit MUKPpOdJIIOPHI KUIIIEUHNKA V IETe C TYOEpKY-
JIE30M OPTraHOB JbIXaHU S MMPEACTaBJIeH B TaOJIUIIE.
VYV 16 (66,7%) nmauueHTOB BBISIBJIEHO CHUXKEHUE
KoJM4yecTBa MpeacTtaButeneil poaa Bifidobacterium
Spp., IO CpaBHEHUIO C €MMHBIMU HOpMaMHU. Tak:ke
BBISIBJIGHO CHUXXeHMe KoaudecTtBa Lactobacillus
spp. y 11 (45,8%) maumenToB. Clostridium v Klebsiella
u Proteus B 95,8% o0OHapyXXMBaJMCh B THUTpaXx,
He TIpPEeBBHIAIIINX 3HaueHUs HOopMbl. Cpean yc-
JIOBHO-TTATOT€HHBIX OaKTepUii peodIasain mpei-
cTaBuTeNu cemelictBa Enferobacteriaceae, yBenuie-
HHE JaKTO30MOJIOKUTEIbHOM KHUIIEYHON MaJIOuKU
BcTpevaioch v 3 (12,5%) nereit, a CHUXEHUE — y 5
(20,8%) mnanmeHToB. KonanyecTBEeHHBI YpPOBEHb
JIAKTO300TPULIATESILHBIX U TeMOJIM3UHIIPOLYIHPY-
FOIIMX KUIIEUHBIX ITajlouek y 95,8% manmneHToB co-
OTBETCTBOBaJ HopMe. KoKKOBasl yCJIOBHO-TIATOTEeH-
Hast MUKpodIopa Oblia IpeacTaBieHa 0aKTepusiMu
pona Staphylococcus n Streptococcus. Cpenu ctapu-
JIOKOKKOB OBbLJIU BbISIBJIEHO YBeJauueHue S. simulans,
S. lentus, S. epidermidis, a konn4ecTBO S. aureus COOT-
BeTCTBOBasio HopMaM. CozepKaHUe SHTEPOKOKKOB
O6bLI0 cHUKEHO Y 13 (54,2%) neteii, OBIITM UACHTU-
dunupoBaHsbl E. faecalis, E. faecium. O HapylLLIeHUSIX
B cocTaBe MUKPOMIIOPHI CBUIETEITIHCTBYET MOSIBIIC-
Hue Providencia rettgeri no 3 x 10° (4,2%), Citrobacter

Ta6nuua. CoctaB Mukpodnopbl KMLLIEYHUKA geTeli ¢ Ty0epKynesom
Table. Composition of intestinal microflora of tuberculosis patients

MonyyeHHoe
n 3HayeHwue, Ilg KOE/r Hopwma, Ig KOE/r
peacrasuTenu .
rgglonur;)a MUKPOGbAOpBI Value 825%16& lg Norm, Ig CFU/g Pe;:;::m
Representatives of microflora
P Me (Qzs; Q) Me (Q.s; Qy5)
Me (Qys; Qzs) Me (Qys; Qys)

OGnuratHas aHaapobHas | pifidobacterium spp. 7.0(7;9) 9,5(9;10) l
Mukpodnopa
Obligate anaerobic Lactobacillus spp. 7,0 (6; 8) 75(7;8) !
microflora

E. colilac+ 8,0 (6; 8) 7,5(7;8) T

E. colilac- 4,0 (4; 4) 3(2; 4) Hopma
dakynbTaTueHag Mlpam- Norm
Mukpodnopa . Hopma
Facultative Gram- E. colihly+ 4.0(4;4) 3(24) N:rm
microflora [Apyrue ycnoBHo-naToreHHble

aHTepoGaKkTepumn 4,0 (4;5) 3(2;4) T

Other opportunistic enterobacteria
dakyneratueHas Fpam+ | Enterococcus spp. 5,0 (4,6) 6,5 (6;7) !
mMukpodnopa S. epidermidis 2,0(2;4) 4(3;5) !
Facultative Gram+ Hopma
microflora Streptococcus spp. hly+ 4,0 (4, 4) 3(2;4) Norm
TpuGbI . . .
Yeast Candida 4,0 (2,75; 5) 3(2;4) T

Mpumeuanwme. Ig KOE/r — noraprndm konoHneobpasyoLLyx eAMHNL Ha rpaMM MaTepuana, Me — meguana.
Note. Ig CFU/g — logarithm of colony forming units per gram of material, Me — median.
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Jfreundii 1o 4 x 10° (12,5%), Citrobacter diversus 10 3 X

10° (4,2%), Enterobacter agglomerans o 1 x 108 (4,2%),
Hafnia alvei 1o 6 x 10° (4,2%).

I'pu6sl pona Candida oGHapyXeHbI B KUILIEYHOM
conepxxumomy 16 (66,7%) nereit. Bugosast cTpyKTypa
rpr0OOB IIpecTaBieHa Ha PUCYHKE. YCTaHOBJIEHO CY-
1ectBeHHOoe Tipeodnananue C. albicans. ITpu uccie-
noBaHuM pH maTtepuana Habromasach cirabokuciast
peakius ¢ Me 6,5 (6,0; 6,63), 4TO MOXKET CBUIETEb-
CTBOBaTh 00 aKTWUBAIIMM ITATOT€HHOU MHUKPOMIOPHI
M cO0s1X B paboTe (pepMeHTaTUBHOI CUCTEMBI.

Kaxk u B iuTepaTypHbIX JaHHBIX [9, 11], ObLIO BbI-
siBJiIeHO HeraTuBHoe BozaeiicTBue IITIT Ha MUKpoO-
¢JIopy KHMIIIEYHWKA, OIHAKO BIIEPBBIE OBIJIO pac-
CMOTPEHO TaKOe BIUSHHE Yy ASTei, MOTyJalolInX
tepanuto 1o IV u V pexxumam ¢ BKJIIOYEHUEM TIpe-
napaToB, BXOOSIINX B HaHHBIC cXeMbl. DakTOpHI,
o0ycoBaIMBaOIIME pa3BUTHE NMCOM0O3a, MHOTOO0-
pasHEL [Ipexie Bcero, MpUYMHOM €ro Pa3BUTH S MO-
KET SIBUTCSI WCIIOJIb30BaHUE aHTHOAKTepHaJIbHBIX
rmperapaToB [UIsI JiedeHUs1 TyoepKyJe3a. Hammuus
3a00JieBaHUsI TYOepKyJIe30M CO3[aeT ITPEAITOChII-
KU JIJISI BOBHUKHOBEHM ST BhIPAaKeHHBIX HAPYIIICHU A
MUKpoOOUoILeHO03a. JIMcOMOTUYECKOe COCTOsTHUE
YCYTYONSIOT HapyIIeHUsI WMMYHHON CHUCTEMBI,
CIOCOOCTBYSI 3aTSKHOMY TeYeHUIO 3a00JieBaHUS
TyOepKYyJI€30M U Pa3BUTHUIO OCJIOXKHEHUI y JeTeil.

Takum oOpaszom, momjaepKaHWE ITOJHOLIEHHOM
M aKTUBHOW HOPMOOMOTHI KUIIIEYHUKA BO3MOXKHO
npu OOCCIeYeHUN e¢ TUHAMHUYECKOTO KOHTPOJIS
y OOJIbHBIX TyOepKyJae30M AeTeil BO BpeMs Jieue-
Hug o 1V, V pexxumy XT. Pe3synbraTbl U3ydyeHUs

Cnucok nutepatypbl/References

? [

C. lypolytica I C. parapsilosis I

(1]

C. rugosa

C. albicans

PucyHok. XapaktepucTuka CTPyKTypbl
BblZleJIeHHbIX rpu6oB poaa Candida B KuLe4YHOM
6uoTone NauMeHToB

Figure. Characteristics of the pattern of isolated
Candida genus in the intestinal biotope of the patients

OCOOEHHOCTEel MUKPOOMOTHI MO3BOJISIOT TPEAIO-
JIOXKUTh, YTO TMALIMEHThl HYXXAAIOTCSI B IIPOOUOTU-
YeCcKOW Teparuu BO BpeMs JieueHUsl TyOepkyJiesa.
WccnenoBaHUSIMU pa3IMYHbIX aBTOPOB YCTAHOBJIE-
HO, YTO TP JEYEHUU KHUIIEUHOro AUCOaKTepro3a
NpearnoyTeHue OTBOAUTCS OuduUIOCOaePXKAIIUM
npernaparaM, KOTOpble 00JlagatoT CBOMCTBOM BOC-
CTaHaBJIMBATh JaHHBIEC 3B€HbsI MUKpPOOUOILIEHO3a [4,
8]. D10 oOyclaBaMBaeT HEOOXONMMOCTh MPOBEAC-
HUS NaJbHEWIIUX HCCIAEAOBAHUNA 110 H3YUYEHUIO
BO3MOXHOCTEN MPOPUIAKTUKU U KOPPEKIIUU Ha-
PYLIEHUN KUIIEYHON MUKPOMDIOPHI y ASTEei, MOTy-
YalolIMX TEPaI1Io B CBSI3U C TYOepKYJIe30M CO MHO-
JKECTBEHHOM JIEKapCTBEHHOM YCTOMYNBOCTHIO.
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