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Llenb nccnepoBaHusA: OLEHWTb COCTOAHME KULWEYHOrO GUOLIEHO3a 11 0COOEHHOCTM NULLEBAPUTENBHBIX MPOLIECCOB MO flaH-
HbIM KOMPOOrMYEeCKOro NCCeA0BaHNA Y IeTEN C BOCNANWTENbHBIMM 3360/1eBaHNAMM KuLeuHKa, nepeHéctumx COVID-19.

Matepuanbl 1 MeTofbl CCNIeOBaHNA: NPOBeaeH aHanm3 82 ciydyaeB BOCManMTENbHbIX 3ab0neBaHui KneuHnka (B3K)
y Aetelt: 46 peteii ¢ B3K, nepeHeciuux COVID-19 n 36 peteii ¢ B3K, He bonesuwvx COVID-19. MpoBoannocs UccnefoBaHve
MUKPOOWOTHI C MCMONb30BaHMeM Habopa «KonoHodnop-16», MOACUNTHIBANOCH BUAOBOE Pa3HOOOPa3me B OTAENbHbIX MPobax
(@nbda n beta-paszHoobpasvie) no dopmynam LleHHoHa.

Pe3synbrtatbl: B nepuoge nocT-COVID Hamu 6bina oTMeueHa D0sblas YacToTa TakKX CUMMTOMOB, Kak aboMUHaNbHble 6011,
Anapes 1 acTeHOBereTaTVBHble CUMMNTOMI. 10 JaHHBIM KOMPONOTMYeCKOro MCCNef0BaHWA C HaMbOoMbLLeH YaCTOTOM B NOCTKO-
BMOHOM NEPUOAE BCTPEUaNNCh MneoLeKasbHbIY (00unve HenepeBapyBaeMON KNeTUaTKu, noaoduabHOM Gopbl, KpaxmasnbHbIx
3epeH) 1 KONUTHBIY (CNn3b, NENKOLWTbI, SPUTPOLMTLI) CUHAPOMDI.

CornacHo nonyueHHbIM pe3ynbtatam, y AeTeli ¢ B3K, nepenecwnx COVID-19, B ABa pa3a vallie BCTPeUanoch CHUxeHue obLei
6akTepransbHoi Maccel (OBM) (39,1% npotue 19,4%, p<0,05), B 3TON e rpynmne pexe BCTpeuanmcb HOpMasbHble MoKazateny
OBM. YcTaHoBneHo, uto cHkeHrie OBM 6bino obycnosneHo geduumtom Bifidobact.spp, HenatoreHHbIx WTammoB Escherichia
coli v Lactobacillus spp. Takxe y fieTell B NOCTKOBUAHOM Nepurofe Jallle BbIABNAETCA NOBbileHHOe KonnyecTso Klebsiella
pneumoniae, Citrobacter spp., sHTeponaToreHHbix Escherichia coli. B 80% cnydaeB a-pasHoobpasue meHblUe B rpynne AeTei,
nepeHeciumx COVID-19. [pn cpaBHeHWy rpynn NonyYeHo AOCTOBEPHOE pasnnune, CpefHee 3HaueHne nHaekca LLlenHoHa
y deteit, He 6oneswmnx COVID-19 coctasuno 2,50+0,11, B rpynne aeTeid, nepeHeclunx MHdeKUMIO, 3HaYeH1e COCTaBMIO
1,96+0,23, p<0,05.

3aknioueHue: Takum obpasom, nocse nepeHeceHHor Hosor COVID-19y aeTelt ¢ B3K HabnioaatoTcA BblpaxeHHble M3MeHeHwA
KULLEYHOrO NuLLeBapeHua 1 broLeHo3a. NonyyeHHble AaHHbIe YKa3blBatoT Ha HEOOXOAUMOCTb JONOMHUTENBHOW NPOTrPaMMbl
peabunutaumum aetei ¢ B3K, nepenéctumx COVID-19.

Kntouesble cnosa: COVID-19, BocnanuTebHble 3a60/1eBaHMA KULWEYHNIKA, 1eTW, MKpodnopa, KonoHodnop-16

KOHONUKT HTEpecoB. ABTOPbI 3aABNAIOT 00 OTCYTCTBIM KOHPNMKTA VHTEPECOB.
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Summary

The purpose of the study: to assess the state of intestinal biocenosis and the features of digestive processes according to the
data of a coprological study in children with inflammatory bowel diseases who suffered from COVID-19.

Research materials and methods: 82 cases of inflammatory bowel disease (IBD) in children were analyzed: 46 children with
IBD who had COVID-19 and 36 children with IBD who had not had COVID-19. The microbiota was studied using the Colono-
flor—16 kit, and the species diversity in individual samples (alpha and beta diversity) was calculated using Shannon formulas.

Results: in the post-COVID period, we noted a high frequency of symptoms such as abdominal pain, diarrhea, and astheno-
vegetative symptoms. According to a coprological study, ileocecal (an abundance of indigestible fiber, iodophilic flora, and
starch grains) and colitic (mucus, leukocytes, and erythrocytes) syndromes were found with the greatest frequency in the
post-ovarian period.

According to the results, children with IBD who had COVID-19 were twice as likely to have a decrease in total bacterial mass
(MB) (39.1% vs. 19.4%, p<0.05), and normal MB were less common in the same group. It was found that the decrease in BM
was due to a deficiency of Bifidobact.spp, non-pathogenic strains of Escherichia coli and Lactobacillus spp. Also, in children in
the post-pregnancy period, an increased number of Klebsiella pneumoniae, Citrobacter spp., enteropathogenic Escherichia coli
are more often detected. In 80% of cases, the alpha diversity is lower in the group of children who suffered from COVID-19.
When comparing the groups, a significant difference was obtained, the average value of the Shannon index in children who
did not have COVID-19 was 2.50+0.11, in the group of children who had an infection, the value was 1.96+0.23, p<0.05.

Conclusion: Thus, after suffering the new COVID-19, children with IBD experience marked changes in intestinal digestion
and biocenosis. The data obtained indicate the need for an additional rehabilitation program for children with IBD who have
suffered COVID-19.

Keywords: COVID-19, inflammatory bowel diseases, children, microflora, Colonoflor-16
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HacTosllee BpeMs B Mupe u B Poccuiickoit

Depepanuu HabmIOAETCS CHIDKeHMe 3a6071eBa-

emoctu COVID-19, nHek1ius cTasia IpoTeKaTh
MeHee TAKEIO, YTO IIPUBETIO V1 K YMEHDIICHUIO 1eTaTbHO-
cri (1, 2]. OnHaKo, KaK 0Ka3ajIoch, y PeKOHBAJIECLICHTOB
COVID-19 MoryT pasBuBaTbCA U B TeYeHME MHOTUX Me-

CALEB COXpaHHT])CH CUMIITOMBI HOpa)KCH]/IH paSHI/I‘-IHbIX
OpPTaHOB M CYICTEM B CBSI3M C 4eM ObL/I0 COPMYINPOBAHO
MTOHATYE TOCT-KOBU/JHOTO CMH/POMA, BO3HIKAIOIIETO
depes3 3 MecsLa OT HavasIa 3a60/IEBaHM s, C CUMIITOMAMU,
KOTOpBIE JIATCS He MEeHee 2-X MECSALIEB Vi He MOTY T ObITh
00'bsICHEHBI aJIbTEPHATUBHBIM [IIaTHO30M [3].
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ConocraBneHune cpaBHMBa- MpusHak
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B HacTosAmee BpeMA yCTaHOBIEHO, YTO BUPYC
SARS-CoV-2, aBnsmomuiicsi Bo36ynnuTeneM HOBOII
KOPOHABUPYCHOI MHEKLNN, TPOIEH K CTPYKTYpaM
kenypouHo-KuineqHoro Tpakra OKKT), B cBs3u ¢ 4uem
nsMenenus co croponnl JKKT BcTpevarorcs y mosmo-
BuHBI nanueHToB ¢ COVID-19 [4, 5]. B pasnuyuHbIX
VCCTIeIOBAaHNAX NOKa3aHO IOBBINIEHNE ITPOHNIIAeMO-
CTM KMIIEYHOTo 6apbepa, UMMYHHas IUCPETyIALUA,
ayTOMMMYHHBIE IPOIIECCHI; HapylleHNe MUKPOLMPKY-
JIALMYU M TeMOCTa3a, HapylLIeH}e COCTaBa KUIIeYHO
MUKpPOOMOTEI, U3MeHeHNUe MeTaboMn3Ma CepOTOHNHA
U JpyTUX OMONIOTMYeCK) aKTUBHBIX BEllleCTB B pas-
nrynble nepuopel COVID-19 [6-8].

B sToM oTHOUIeHNN obpamtaer Ha cebs1 BHUMaHMe
IpyINa NalMeHTOB, Y KOTOPbIX O HOBOIl KOPOHAaBY-
pycHOI MHGEKIMHU MIMeJI0 MECTO XPOHUYIECKOe BOC-
naneHue, HapyuieHue 6uoreHosa JKKT u nporeccos
IMIeBapeHs, B YaCTHOCTY, IIPY TAKMX 3a00/IeBaHUAX
KaK sA3BEeHHBIIT KONMUT 1 60e3Hb Kpona. B atux ciy-
yaax puck nopakeans JKKT BospacTaeT y manmeHTos,
HaXO[AIMXCA Ha UMMYHOCYIIPECCUBHOJ Tepanuu,
MIOTyYaIOIMX CUCTEMHBIE CTEPONBI, @ TaK JKe IIpu
TAXKETIOM Y HEIIPEPBIBHO PeLMINBUPYIOIIEM Te4eHN
XpOHMYecKoit matonoruu [4, 9-13].

Hamu 6bl71a HOCTaB/IeHa 3a/ja4a U3y YU T JTHAMUKY
COCTOAHUA KUIIEYHOTO 6MOLeH03a U 0COOEHHOCTI
IIUIeBaPUTEIbHBIX IPOLECCOB IO ZaHHBIM KOIIPOJIO-
I'MYECKOTO MCC/IeIOBaHMA Y IeTell ¢ BOCIAIUTe/IbHbI-
Mu 3aboneBanusamu Kuirednnka (B3K), nepenécnx
COVID-19. B xope BoinoOnHEHNUs pabOTHI HaMU GBI
nposezeH aHanus 82 cnydaes B3K y gereir, mocTy-
nuBmux B Knuanku CeyeHoBckOro YHUBepcuTeTa
casrycra 2020 r mo uronb 2024 1. Viccnemyemyo rpymny
coctasuu 46 geteit ¢ B3K, neperecunx COVID-19
(rpymnma 1), rpynmy cpaBHeHus — 36 geteit ¢ B3K, He 60-
JIEBILIVIX HOBOJI KOPOHABUPYCHOI MHpeKImel (rpyina
2). inrepBan Mexpay sannsogom COVID-19 y pebenka
¢ B3K n konponorndecknm o6cnefoBanmeM Konebancs
ot 1 10 19 mecanes. B Tom yucne ot 1 5o 3 mecauesy 7
meteit (15,2%), ot 4 no 6 Mecsnes y 8 nereit (17,4%), ot
6 o 12 -y 10 pereit (21,7%), 6omee 12 mecsues y 21 pe-
6eHka (45,7%). I pymIibI 6bIIM COIOCTAaBUMBI IO BO3pa-
CTY, IIOJTy M HO30/10TM4ecKoit cTpykType B3K (mabn. I).
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Mepe6onesiune COVID-19

[Nnapen Kposb B cTyne

BceM fieTsiM 6bII0 IPOBEEHO CTAHIAPTHOE 06CIIe-
IOBaHMe, BKIIOYaoLlee KIMHIYECKUIT OCMOTP, 1a60-
paropHble TecTbl, sHgockonuA otaenos KKT ¢ mopdo-
JIOTMY9ECKUM UCCTIe0BaHeM OO TaTOB, TPV HA/IUYUN
[OKa3aHMIT KOMIIbIOTepHAsI TOMOTpagusi M MaTHUTHO-
pesoHaHcHas romorpadus. Ilo pesyapraraM o6ceno-
BaHUsI BBICTABIIAJICA KOMIIIEKCHBIN HuarHos. Kpome
3TOTO, BCEM JIETSAM MPOBOAMUIIOCH UCCIETOBAHE M-
KpoOMoleHO3a KMIIEYHIKA C IOMOIbI0 Habopa pe-
AreHTOB JI/IsL MCCIEZOBAHMSI MUKPOOMOTBHI TOICTOTO
KMIIEYHMKA METOJIOM ITO/TMMEPA3HOII LIEeTTHO PeaKinu
(TTIIIP) ¢ pryopeciieHTHOI HeTeKLyeil B peaTbHOM
BpemeHn «Konmonogmop-16». IIpu oleHke COCTOAHMS
MUKPOOMOLIEHO3a KUIEIHNKA HAMM TIOICYNTHIBATIOCH
BUJIOBO€E pasHOOOpasue B OTAeNbHBIX IIpobax (anbda-
pas3Ho06pasie), a Tak>Ke MEX/Y CpaBHIBaeMbIMU IPYII-
namu (6era-pasHoobpasue) no popmynam [lleHHOHa.

ITpu onjeHKe KIMHMYECKON KapTUHBI B IIepuoje
noct-COVID Hamu 6b171a OTMe4eHa 60/IbIIas 4acTo-
Ta psifia CUMIITOMOB, B YaCTHOCTH, B 1 rpyIme daige
OTMeYanuch abOMIHaIbHbIE 60/, [uapes 1 aCTeHO-
BeTeTaTUBHbIE CUMITOMEI (puc. I).

B ocHOBe 6O/MBIINHCTBA IEPEYVCIEHHBIX BbIIIE
K/IMHIYECKNMX CUMIITOMOB JIEXaT IPOIIeCChl BOCIIae-
HU KMIIEYHOJ CTeHK, IIOBBIIIEHNU S ee IPOHNIIaeMO-
CTH, HapyIIeHMe IpoLeccoB nuineBapenns. OfHNM 13
HIMPOKO UCIIONIb3YEMBIX B HAYIHOM M IPAKTUIECKON
racTPOIHTEPOIOTUY METOOB ABJIAETCS KOIPOIOTH-
yeckoe nccienoanne [14].

Hamu 6p1710 IpOBefieHO COMOCTaBIEHNE YaCTOTHI
KOIIPOJIOTMYECKMX CUMIITOMOB U CUH/IPOMOB B CpaB-
HMBaeMBIX TPYIIIaX. YCTaHOB/IEHA JOCTOBEPHO (OMIb-
Iasi YaCTOTa TAKUX KOIIPOTOTMIECKUX CUMIITOMOB
KaK Ha/IM4ye MBIIIEYHBIX BOIOKOH C IIOIIEPEYHOI MC-
YepUYEHHOCTDIO U CM3K (mMabn. 2).

Ee 60mee ybenuTenbHble pe3ynbTaThl IOMTyYeHbI
HpY IPYNINPOBKE CUMIITOMOB B KOIIPOTIOTMYeCKIe
cuapgpoMmsl (mabzn. 3). VI3 5 IpUHSTHIX B TaCTPOIH-
TEPONOTUN CUHIEPOMOB JJOCTOBEPHBIE PA3TUYNSA
nony4eHsl 1o 4 (p<0,05). [acTporeHHbIN CUHAPOM
BKJIIOYA€T TaKye CYMIITOMBI KaK MbIILIEIHbIE BOTOKHA
C MOTIepeYHOI MCUYePUYEeHHOCTDIO, BHY TPUK/IETOYHBI
KpaxMaj U COeAVHUTENTbHYI0 TKaHb, €T0 Halmn4dne
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YactoTa Konponoru-
YecKmMx CMMNTOMOB
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YacToTa Konponoru-
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¢ B3K He 6oneBmx
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COVID-19.
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Letu c B3K 6e3 COVID-19

Detn ¢ B3K, nepeHeciuimne

Konponoruueckuii cumntom (n=36) COVID-19 (n=46) i p
N % N %
Mpbl11eyHbIe BOJIOKHA C ICY€PYEHHOCTDIO 3 8,3 11 23,9 4,0; 0,047
MBbliedHble BOTOKHA 6€3 NCYepUIeHHOCTI 4 11,1 8 17,4 0,64; 0,42
JKupuple kncmoTsr 1 2,8 4 8,7 1,2; 0,27
HeiiTpanbHblil >xup 1 2,8 6 13,0 2,7; 0,10
Kpaxman BHYTpU-KIeTOUHBII 4 11,1 9 19,6 1,1; 0,29
Kpaxman BHEK/IeTOY-HbI 8 22,2 17 37,0 2,1; 0,15
Vonodunbaas dnopa 4 11,1 10 21,7 1,6; 0,20
Krneryarka nepesapupaemas 10 27,8 7 15,2 2,0; 0,16
KrneruaTka HemepeBapuBaemMas 18 50,0 20 43,5 0,3; 0,57
OpUTPOLNTHI, CKPbITasi KpOBb 8 22,2 11 23,9 0,03; 0,86
Jlel KoM THI 3 8,3 6 13,0 0,4; 0,50
Cnusp 5 13,9 18 39,1 6,4; 0,01
5 [leTn c B3K 6e3 COVID-19 (n=36)  AeT" ¢ B3K, nepenecue
Konponoruueckuii cuiapom COVID-19 (n=46) s p
N % N %
TacTporeHHbIN 5 13,9 16 34,8 4,6; 0,03
ITaHKpeaTOreHHbI 10 27,8 24 52,2 4,9; 0,02
bunnaphbii 1 2,8 4 8,7 1,2; 0,27
VneonexkanbHbIN 17 47,2 41 89,1 17; 0,001
KonutHblit 12 33,3 29 63,0 7; 001

CBUJIETENIbCTBYET HAapyIIEHUN NUIeBApUTENbHOM
dyHKIMYM Ha YpOBHe >KenynKa. [laHKpeaTOreHHBIN
CUHZIPOM XapaKTepU3yeTcs HaAu4lieM HeTpanbHO-
TO KMPa, MBILIIEYHBIX BOJIOKOH 6€3 JIC4epYeHHOCTH,
BHEKJIETOYHOT0 Kpaxmasa. C Hanboblleit 4acTOTOM
B ITIOCTKOBM/IHOM II€PMOJie€ BCTPEYaIICh MO E€KaIb-
HBIIT (06M/IMe HellepeBapuBaeMOll KIETIaTKH, IIOf0-
¢bunbHOI Grropbl, KpaXMaNbHBIX 3€PeH) U KOMUTHBII
(cnu3b, MEKOLMUTDL, SPUTPOLNUTEI) CUHAPOMSBI [15].
TaxyM 06pa3oM, MO>KHO KOHCTaTHPOBATh BBICOKYIO
PacIIpOCTPaHEHHOCTD ITOCTUHQEKIIMOHHBIX HapyIlle-
HNII IepeBapMBaHNA ¥ BCACBIBAHNA OCHOBHBIX HY-
TPMEHTOB U HAPACTAHMU I BOCTIA/IUTETbHBIX U3MEHEHM 1
CIIM3MCTOI 0OOOYKY KIIIEYHNKA. [J/Is1 TOro 4TO OBl
OLIEHUTDb PO/Ib HApYIIEHMIT OMOLIeHO3a B Pa3BUTUM
3TUX IPOILECCOB, MBI IPOBEIN Y Ji€TEN, BOUIEIINX

B MCCIefOBaHIe aHA/IN3 Ka/la Ha fUCOAKTep1o3 MeTo-
moM ITLIP c Ha6opom «KonmoHodnop-16 MeTabonmsm».

CoracHO IOy YeHHBIM pe3yibTaTaM, y feteli ¢ B3K,
nepenecmux COVID-19, B aBa pasa yamie BCTpeya-
JIOCh CHMKeHMe 0011elt 6akTepyanbHoit Maccsl (OBM)
(39,1% mporus 19,4%, p<0,05), Tak >ke B 3TOJI TpyIIIIe
peXe BCTpedannch HOpMasbHble mokaszarenu ObM.
IIpyu feTaTbHOM aHAJIV3€e YCTAaHOB/IEHO, YTO CHYDKEHME
ob1eit 6akTepuanbHOIl MAaCChl OBITIO 06YCIOBIEHO
npexpe Bcero, feurirom Bifidobact. spp., HemaToreH-
HBIX mTaMMOB Escherichia coli n, B MeHbIIIelI CTEIIEHN,
Lactobacillus spp. B To xe BpeMs y [ieTeil B HOCTKO-
BUJHOM IIepHOJie Yalile BbIAB/IAETCS IOBBIIIEHHOE
KO/IMYeCTBO YCTIOBHO-IIaTOT€HHOI (IOPBI, TAKOI KaK
Klebsiella pneumoniae, Citrobacter spp., sHTepoma-
toreHHbIX Escherichia coli (puc. 2). A 6axTepun poaa
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Salmonella spp. onpepensimnch TOIBKO B TPYILILE AETEN,
nepereciinx COVID-19 (3 pebenka 6,5%).

st Toro, 4TO6BI 06'bEKTUBU3MPOBATD OLIEHKY
COCTOSTHUS OMOTIOTMYIeCKOTO pa3Ho0Opasnsi BUOB
mpenoxeHsl nHAeKCH! [lleHHOHaA, a-pasHOOOpasus,
IIpefHa3HaYeHHOTO AJIA OLeHKM Pa3HO0Opa3us BHY-
TPU OIHOJ CUCTEMBI, 11 3-pasHOO0OpasLs, IPY MOfCUeTe
KOTOPOTO CpaBHUBAETCA OMOTIOrMYecKoe pasHOoOpa-
311 MeX/Y Pa3TMYHBIMY CYCTEMaMI.

Kax crmenyer n3 pucyHka, B 80% cnydaeB a-pas-
HooOpa3ue MeHbllle B TPYIIIIe JeTell, IepeHeClX
COVID-19. Ilpu cpaBHEHMUU I'PYII IOAYyYEHO JIO-
CTOBEpHOE pasnuune, CpefjHee 3HaYeHMe MHIeKCa
[Mlennona y gereit, He 6oesumx COVID-19 cocraBuio
2,50+0,11, B rpyme neTen, mepeHecunx I/IH(’peKumo,
3HaueHue coctaBuio 1,96+0,23, p<0,05 (puc. 3).

Takum 06pa3oM, B XOfe UCCIeOBaHNsI HAMM 10~
Ka3aHo, YTO IIOCJ/Ie IepeHeCEeHHOM HOBOI KOpOHa-
BUpyCcHOI nHGekuun y mereit ¢ B3K Habnrogaoorcs
BbIpa)keHHbIe I3MEHEHM A KMIIeYHOro IuIleBape-
HuA u 6uoneHosa. Y gereir mociae COVID-19 namnu
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