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PE3IOME. llens paboThl — HCCIEIOBAHUE M3MEHEHUN Kaue€CTBEHHOTO M KOJUYECTBEHHOTO
cOoCTaBa KHUIIEYHOH MMKPOOMOTHI Ha MOJEIM CHHAPOMAa CUCTEMHOI'O BOCHAJIUTEIbHOI'O OTBE-
ta (CCBO), BBI3BAHHOTO XMMHYECKH MHAYIHUPOBAHHBIM KOJHUTOM M OCIOKHEHHOT'O aHTHOMO-
THK-WHAYIIUPOBAHHBIM AUCON030M, Y KpbICc cToka Wistar Mo BIMSHHUEM NMPOOHMOTHYECKOH Te-
panuu. Mogenuposanne CCBO ¢ ucnonb30BaHMEM aHTUMHUKPOOHBIX MPENapaToB IIHPOKOTO
CIIEKTpa JEHCTBUS XapaKTepu3yeTcsl CHI)KEHHEM TUTPA MOTEHIIMAIBHO TOJE3HBIX MUKPOOpra-
HU3MOB [IPH YBEJIIMUECHUHU 3TOTO IOKA3aTeJsl AJIsl YCIOBHO MAaTOT€HHBIX MPEACTaBUTENICH, TAKUX
Kak Proteus spp., K. oxytoca. OTMe4eHO CHUKeHHEe o0Iiero GakTeprualbHOTO YHUCIa, MpecTa-
BUTEIIbCTBA JIAKTOOANILT, Oudunodakrepuit, Akkermansia muciniphila v F. Prausnitzii n yBe-
JIMYEHUE OTHOCUTEIBHOTO KOJNYECTBA IPpaMOTpHUIATEIbHBIX OaKkTepuid. st 3M10pOBBIX KPBIC B
Bo3pacTe 12—14 Hexenb XapaKTepHO OTCYTCTBHE B (peKAJIUAX TAKUX YCIOBHO NATOICHHBIX MPE-
cTaBUTeNIeH HOPMOOUOTHI, Kak Proteus spp., Klebsiella oxytoca w Enterobacter spp. ¢ uX MaHU-
¢decramueit nmocie monenuposanus CCBO. [lpu BBeneHnn mpoOMOTHYECKHX MITAMMOB KPbICaM
B Bo3pacTe 8—9 HeJenb 0TMEUaeTCs yBeAUYeHUE o0IIero OakTepuaibHOro unucha, F. prausnitzii
C TIOBBIIIEHUEM KOJOHU3aIIMOHHON PE3UCTEHTHOCTH 3a CUET pocTa nomyisiuuu Bacteroides spp.
HccnenoBanne MpUYMH JTAHHBIX Pa3inyuid Ba)XKHO JJIsI MOHUMAHMS MEPCIEKTUB MPUMEHEHU S
NPOOHOTHYECKUX IPENapaToB B Pa3INYHbIX IIEPUOAAX OHTOICHE3A.

KJKYEBBIE CJIOBA: cuHIpoM CHCTEMHOH BOCHAJIUTENBHONW pEakIuu; aHTUOMOTHK-
WHAYUHPOBAHHBIN TUCONO03; TPOOMOTUKH.

CHANGES IN THE COMPOSITION OF GUT MICROBIOTA IN AN EXPERIMENTAL MODEL
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SUMMARY. The aim of this work was to study qualitative and quantitative changes in gut
microbiota in an experimental model of systemic inflammatory response syndrome (SIRS) caused
by chemically induced colitis and complicated by antibiotic-induced dysbiosis in Wistar rats
under the influence of probiotic therapy. Modeling of SIRS using broad-spectrum antimicrobials
was characterized by a decrease in titer of potentially beneficial microorganisms with an increase
in titer of opportunistic representatives, such as Proteus spp., K. oxytoca. There was a decrease in
the total bacterial number, suppressed representation of lactobacilli, bifidobacteria, Akkermansia
muciniphila and F. prausnitzii and an increase in the relative number of gram-negative bacteria.
Healthy rats aged 12—14 weeks were marked by the absence of such conditionally pathogenic
representatives of normobiota as Proteus spp., Klebsiella oxytoca and Enterobacter spp. in the
faeces with their manifestation after the SIRS simulation. When probiotic strains were administered
to rats aged 8—9 weeks, there was an increase in the total bacterial number and F. prausnitzii with
increased colonization resistance due to the growth of the Bacteroides spp. population. The study
of the causes of these differences is important for understanding the prospects for the use of
probiotic drugs in different periods of ontogenesis.

KEY WORDS: systemic inflammatory response syndrome; antibiotic-induced dysbiosis;

probiotics.

BBENEHUE

I'mobGanbHBI  XapaKTep paclpoCTPaHCHUS
oxxupenns [10], BocmanuTenpbHBIX 3a00IeBaHUN
KHUIIeyHnKa [24], 3a0omeBaHnui CEepIeIHO-COCY-
IUCTON cucTeMbl [14] B CBA3M C M3MCHCHUSMHU
Ka4eCTBEHHOTO 1 KOJMYECTBEHHOTO COCTaBa
KHUIIEYHOW MHKpoOuotel [6, 17, 28] Beien-
CTBUE aHTHOMOTUK-UHAYIIMPOBAHHOTO AUCOMO03a
(AW [7, 22] B HacTosIIEE BPEeMsI MOXKHO pac-
CMaTpUBaTh KAaK OTJECIbHBIA MAaTOTCHETUYCCKUN
KOMILIEKC. DKCIIEPUMEHTAIbHOE MOJICTUPOBAHUE
OTMEUYEHHBIX KO- M MOJIUMOPOUIHBIX COCTOSHUI
TpeOyeT wu3ydeHUs BIUSHUS (HAKTOPOB TIOJIA,
BO3pacTa, HACIEACTBEHHOCTH, AWETHl M MPOYHX
C TeNBI0 TOKIMHUYIECKAX MCCIICOBAHIN JIeKap-
CTBEHHBIX IPEIIApaTOB.

K macrosmemy BpeMeHH IS OmNpeneseHus
3G (PEKTUBHOCTH MPOOHMOTHYECKHUX IMPernaparos
HaMHU pa3pabdoTaHa MOJENIb CHHIPOMA CHCTEM-
Horo BocnanutenbHoro orseta (CCBO), Bkito-
Yarollas MepPBUYHOEC BHUCLEPAIBLHOE OXHUPCHHE
(ITBO), AUJ] 1 XUMHYECKH HHIYIUPOBAaHHBII
kxonmut (XHUK) [1]. Panee mpu mpoBeneHuu wuc-
CJIeIOBaHUI Ha JIAaHHOW MOJENH MOKa3aHO BIU-
sTHHEe 0a30BOTO MHMKPOOHOTO CTaTyca JKCIEPH-
MEHTaJIbHBIX KUBOTHBIX [3, 9], ux mona [8] u
KadecTBa JKHPOB B nueTe [2] Ha YCTOHIMBOCTH
MHOKap/a K UIIeMHYeCKOMY-peneppy3noHHOMY
MTOBPEKICHNI0. B HAMMX MPEabIIyIInX OMBITaX
JKUBOTHBIM co ctatycoM SPF mist momenumposa-
Husg AWNJ] BHYTpHKEIya04HO BBOAMIIM aHTUMU-

kpoOnbie ipemnapatsl (AMII) mmpoxoro crekrpa
JEeHCTBHA B BHJIE CMECH aMOKCULIMJUIMHA, METPO-
HHU/1a30/1a U KJIAPUTPOMULIMHA NIPU COOIIONCHUU
0a30BOT0 MPOTOKOJIA HKCIEPUMEHTA, B HEKOTO-
PBIX CIIyYasiX HAMH OTMEUEHBI IPOTHBOPEUYHBbHIC
nokasarenu B rpymnmne mozenupoBanus CCBO,
4YTO, HECOMHEHHO, UCKJII0YaeT BO3MOXKHOCTH OJI-
HO3HAYHOH WHTEpIpETaluu Pe3yJbTaToB OIMbITa
WM JOKJIIMHUYECKOTO MCCIICIOBAHNS.

VY4uuTeiBasg MCCIEAOBaHUE POJIM KHILICYHOU
MHUKPOOMOTBl B MAaTOr€HE3e MOJCIINPYEMbIX
COCTOSIHUH B 3KCIEPUMEHTE, HCKIIOUYUTEIBHO
BAXHBIM TNPEACTABISICTCSI KaK OTHOCUTENIBHOE
IOCTOSIHCTBO MMKPOOHOIO cTaTyca »3KCIepH-
MEHTAJIBHBIX JKMBOTHBIX IIE€PEJl ONbITOM, TaK U
BOCIPOM3BOJUMOCTb U3MEHEHHUH KaueCTBEHHOTO
U KOJIMYECTBEHHOTO COCTaBa KUIICYHOH MHKPO-
OMOTHI O X0y IKCIIEpUMEHTa. XOPOIIO N3BECT-
HO, 4TO BO30YAHMTEIN WHBA3UBHBIX 3a00JIeBaHUIA
HE TOJBKO TOTEHIMAIbHO OMACHBI JAJS KUBOT-
HBIX W 4YeJIOBeKa, HO M HMCKAXKAIOT PEe3YJbTaThl
uccienoBanuil. [Ipumepamu Takux MHPEKIUH ¢
OpaJbHBIM M BO3JYLIHO-KaleIbHBIM MyTEM Iie-
penadyn MOTYT CIYXHUTb I€HaTO3HTEPOTPOIHBII
BHUpyc renaruta mbimeit (MHV) (coronavirus),
BO30yAUTEIN MHEBMOHMU Prneumonia virus Mbl-
meit (PVM) (paramyxovirus), Coronavirus Kpsic
(RCV) (coronavirus), Klebsiella pneumoniae; 3a-
OomeBaHM KOXKH 1 abcrieccoB — Staphylococcus
aureus; dSHTEpUTOB — Enterobacter sp., nuapex-
UM MOYEBBIBOAAIIMNX MyTeH, aOcieccos, aep-
MaTHUTOB, YHTEPUTOB — HEKOTOPBIE CEPOTHIIBI
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Escherichia coli u Proteus sp. u MHoOTUE JIpy-
rue [4].

LIENIb UCCNENOBAHKA

Ilens manHOW pabOTHI — aHAIN3 COOCTBEH-
HBIX JAaHHBIX 00 M3MEHEHHH Ka4eCTBEHHOTO U
KOJMYECTBEHHOTO COCTaBa KHUIICYHOH MHKpO-
OHOTHI B (heKausIX y KpbIc-caMIloB cToka Wistar
JBYX BO3PACTHBIX IPYIIII, IIOJIy4EHHBIX METOIOM
[P-PB (Kosnonodop-16) na momenu CCBO
C mocieayoue NpoOHOTHYECKOH KOPPEKIH-
el ¢ moMoIplo cmecu wTaMMmoB Lactobacillus
acidophilus w Bifidobacterium animalis subsp.
lactis nnst ONIEHKA BO3MOXKHOW CBSI3U UMEFOIIIHX-
¢Sl MUKPOOMOJIOTUYECKUX, HMMYHOIIOTHYECKHIX U
(hM3MOTOTHYECKUX TAPAMETPOB.

METO/IUKA UCCNE/OBAHNA

DKcIepUMEHTHI BBITIOTHEHBI Ha CaMLaX KPbIC
ctoka Wistar SPF craryca (r. [lymuno), conep-
KaBIIUXCSA B YCJIOBHUSX OapbepHOro BUBapus, B
cooTBercTBHHU ¢ [lupextuBoil EBponeiickoro co-
BETa MO COOJIONEHUIO ATMYECKUX NPUHIUIIOB B
paboTre ¢ 1aboOpaTOPHBIMHU >KHBOTHBIMH. bBblIO
MPOBENIEHO 2 CEepUU IKCIIEPUMEHTOB: 1) KPBICHI
¢ Maccoif Tena ot 320 g0 350 rpaMm (B3pocCIbIe:
12—-14 menens); 2) KpBICH ¢ Maccoi Tena ot 220
1o 250 rpamm (Momozeie: 8—9 Henens). Pazpado-
TaHHas HAMU MOJICNTb XUMUYECKH HHYIIHPOBaH-
HOTO KOJINTA, COMPOBOXKJAIOUIASACA CHHAPOMOM
cuctemHoro BocrnanutenbHoro oreeta (CCBO),
nonpoOHO omnucaHa panee [3]. )KuBoTHBIC City-
YaifHBIM 00pa3oM pacHpeAe/sUINCh B OIHY H3
Tpex rpynn (n=10-12 B kaxnoii rpymme): 1) KoH-
tponb (KTP): kpbIChl mony4anu cTaHIApTHBIN
KopM ad libitum ¢ eXeaHEeBHBIM BHYTPHIKEIY-
JOYHBIM BBEIECHUEM 4 MJI IUTHEBOW BOIBI B Te-
yenne 28 nueii; 2) [IBO + XUK + AU (CBO):
JKUBOTHBIE B TedeHue 28 nHel 1o XK B gomosn-
HEHHUE K CTaHAAPTHOHN JUEeTe BHYTPHUKEIYLOYHO
€XeJIHEeBHO Moy4yanu 4 Ml cMecHu pactBopa 1
caxapo3bl M 2 T TOJIMHEHACHIIICHHBIX >KHPOB;
Jajee UM OJIHOPa30BO PEKTAIbHO BBOAMIU 1 M
cmecu 3% pacTBopa yKCYCHOM KHCIOTHI U 3%
pacTBOpa 3TaHONa; C 3TOTO e AHS KUBOTHBIM
BHYTPHKEIYI04YHO BBOAMIN 1 M pacTBOpa cMme-
CH aMOKCHLMJUIMHA, METPOHHUAA30J1a U KIapH-
tpomuninHa (AMK) mo 15 Mr kaxmoro aHTUMU-
KpoOHOro Ipenapara Ha KpbICy, Kaxable 24 yaca
B TEYCHHME 3 CYTOK; B TCUEHHE IOCICAYIOIINX
IISATH JHEH MepopaibHO BBOAMWIH 1 MII pU3HOIIO-
THYECKOTO PAacTBOpA; 3) MpOoOHOTHUECKAs] KOp-
pexums (ITPK): kpeicam, mpomenmmm mpouery-
PBI COTJIACHO TPEABIAYIIEMY MTPOTOKOIY, BMECTO

1 MI (QU3MOJIOrMYECKOr0 pacTBOpa B TEUCHHE
8 mHel BBoamaM 1 MJ pacTBopa cMecu npoduo-
THYeCKUX mTaMMoB Lactobacillus acidophilus
(LA-5) u Bifidobacterium animalis subsp. lactis
(BB-12) B xonmnentpannn 10x8 KOE Ha omHO
JKUBOTHOE.

Uepes 8 gueit mocne XMK Ha doHE cOOTBET-
CTBYIOIIEH NHUETHI )KHBOTHBIX HAPKOTU3UPOBAIHU
nu30¢ypaHoM, Opasiv NelIbHYI0 KPOBb U3 3aJHEH
MOJIOI BEHBI JUISI IMMYHOJIOTHYECKOTO aHaIH3a.
Yposens dakropa Hekposa onyxoiu-o (TNF-a),
UHTepaeikuHoB-1a, -2, -6, -8, -10 (IL-1a, -2, -6,
-8, -10) oueHnBaI UMMYHO(DEPMEHTHBIM METO-
noM (MR-96A, Mindray, Kuraii). OtOupanuce
Tak)ke MpoObl (ekanuil 111 reHeTHYEeCKOro uc-
CJIeIOBaHUS TOJICTOKUIIIEYHON MUKPOOHOTHL. -
nojp3oBain Meton IIIIP-PB ¢ ucmonp3oBanuem
pearentoB ansa Beienenus J{HK u3 oOpasion
dexammit (QIAamp DNA Stool Mini Kit, CIIIA,
HHTepnad-cepBuc) U KOMIUIEKTa peareHToB «Ko-
gorodiaop-16» OO0 «Anbdanad». Ha npors-
JKEHUHU BCETO 3KCIEPHMEHTa eKeIHEeBHO ¢ 9 10
10 yTpa mpoBOANIN OLEHKY KIMHHYECKOro CTa-
Tyca JKHBOTHBIX, MOTpeOIeHUs KOpMa U BOJIbI, a
TaK)Ke Macchl TeJla )KUBOTHBIX.

Jnst kax10ro U3 onpeaenseMbIX nokas3arenei
B TpYIIE PACCUUTHIBAIN MEIUAHHBIC 3HAYCHHS
(M) u crannapraoe otkionenue (£SD). Craru-
CTUYECKHH aHAIHW3 PEe3yNIbTATOB HCCIEeOBaHUI
no orHoueHuo K KoHTponto KTP wnum rpymme
cpaBHeHuss CBO mpoBoawics ¢ MCHOJIb30BAHU-
eMm Hemnapamerpuueckoro U-kpurepuss MaHHa—
Yutan (nmporpammustii maketT STATISTICA 9.0).
Jnst mpoBepKku pa3iauunii MEUKpPOOHOTO COCTaBa
MEXIy TPYINIaMH KPhIC B KaueCTBE JaHHBIX IS
aHaJIM3a UCTIONB30BAIUCH JECATHYHBIC JOTapu -
MbI TIoJydeHHbIX 3HadueHuin KOE/r mns kaxmoi
U3 ONpeesieMBbIX TPYII OakTepuil METOHOM
[1L[P-PB. 3HaunMbIMU CUUTANNCH PA3JINYUA IPU
p <0,05. Bribop KpHUTEpHEB OLEHKH pa3iuyuuil
JUTSL TAaHHBIX, TTONYYCHHBIX B MallbIX BBIOOpPKAX,
MIPOBOAMIICS Ha OOMIETIPUHSATHIX OCHOBAHHSX [5].

PE3Y/IbTATbI UCCNELI0BAHNA

B wccnemoBaHMM TIpOBOAMIM aHANIHM3 H3Me-
HEHUH KOJMYECTBEHHOTO COCTaBa psAna Mpen-
CTaBUTEJICH KHUIIEYHON MUKPOOHMOTHI ¥ KpPBIC Ha
monermn CCBO (rpynma CBO) oTHOCHTENIBHO
koHTponsa (rpynna KTP), a taxke B pe3ymbrare
BBEJICHUS MPOOMOTHYECKUX OakTepuil (rpymma
IMPK) nmnst omenkn s¢dexra mpoOHOTHIECKOM
Teparuu.

B Tabnune 1 npejcraBieHbl MeJUaHHBIC 3HA-
YeHHUS YHUCJIa Pa3IMYHBIX OakTepuii, OOHapYy-
JKEHHBbIC B (eKamusx Moioablx (8—9 Hemenb) u

UNIVERSITY THERAPEUTIC JOURNAL

VOLUME4 N2 2022

ISSN2713-1912



OPUTMHANBHBIE CTATbH

45

Tabnuya 1

MenuaHsl 3Ha4SHUI YHCIEHHOCTH OakTepuii, BelpakeHHBIX B IgKOE/rp,
BBISIBJICHHBIX B COCTaBe KUIIEUHON MUKPOOHOTHI Kpbic MeTogoM [1LIP-PB

OKCIEepUMEHTAIbHASL CEPUsL B3pocisie kpoicer (320-350 1) Monozsie kpbich (220-250 1)
I'pynmst KTP CBO [TPK KTP CBO IIPK
OO0mas 6akrepuaabHas Macca 11,65 8,30%* 9,45% 12,00 10,30%* 11,00
Lactobacillus spp. 6,0 0,0 * 0,0 * 9,00%** 6,95%* 6,87*
Bifidobacterium spp. 6,9 0,0* 5,9* 8,0%** 8,30 8,48
Escherichia coli 6,2 8,2% 8,2% 6,9%** 9,0* 9,0*
Bacteroides fragilis 11,4 6,8% 6,9% 12,0 7,7* 10,7
Faecalibacterium prausnitzii 7.4 0,0* 0,0* 8,5 0,0* 0,0*
Akkermansia muciniphila 11,2 0,0* 0,0* 10,2%%* 0,0* 0,0*
Enterococcus spp. 0,0 0,0* 0,0* 0,0 0,0 0,0
S.aureus 0,0 0,0 0,0 0,0 0,0 0,0
Klebsiella oxytoca 0,0 7,3* 6,7* 0,0 0,0 0,0
Proteus vulgaris/mirabilis 0,0 7,2% 6,9% 0,0 8,7* 8,90*
Enterobacter spp. 0,00 8,5 % 8,9% n ** 0,0 10,0* 10,4%*

* — p <0,05 no ornomenuto k KTP; ** — p <0,05 mo orHomenunto k CBO, *** — p <0,05 npu cpaBuenun rpynn KTP

MOJIOABIX U B3POCIIBIX KPbIC

B3pocibix (12—14nenens) kpricmetomom [ ILIP-PB.
Hu y Momonpix, HA y B3pOCIBIX KPBIC METOIOM
[IIIP-PB we Owpumm oOHapyxensl Citrobacter
spp., Bacteroides thetaomicron, Shigella spp.,
Salmonella spp., Fusobacterium nucleatum,
Parvimonas micra, Clostridium difficile, Clostri-
dium perfringens, Candida spp., 3HTepormaro-
reunsie Escherichia coli, a taxxe Klebsiella
pneumoniae B COCTaBe KHIIEYHOH MHKPOOHOTHI.
JlJisi MOJIOZIBIX KOHTPOJILHBIX KPBIC B CPAaBHEHUU
C B3POCJIBIMU XapaKTEPHBI 3HAYMMO 0OJIee BHICO-
KH€ 3HaYCHUS YHCICHHOCTH JIakToOanu, oudu-
nobakrepuit u E. coli. Hao00poT, YUCIEHHOCTH
Akkermansia muciniphila Obina HIKE Y MOJOIBIX
KpBIC B CPAaBHEHUH C B3POCIIBIMH, B TO BPEMsI KaK
Klebsiella oxytoca n SHTEpOKOKKH HE OB OOHA-
PYXE€HBI Y MOJIOABIX KpbIC. Paznuuuii B unciieH-
HOCTH OCTaJIbHBIX OaKTEPUN MEX/Ty MOJIOJIBIMUA U
B3POCIJIBIMU KPbICAMU HE OBLJIO BBISBJICHO.
Oobwee bakmepuanvnoe 4ucio B 00EUX BO3-
PACTHBIX TPYyIIaX KPBIC UCXOHO COCTABIISIIO TIO
norapupmuueckoit mkaie 10,6-12,6 1gKOE/rp u
CHW)KAJIOCh B CPEJTHEM Ha JIBa TIOPSJIKA B TPYIIIIax
CBO. B rpymnnax, moiay4aromux NpPOOHOTHKH,
OBLIIO OTMEUYEHO YBEIMYCHUE MEIUaHbl 3HAYCHUIH
oOmiero yucia OakTepuii, OJHAKO ATOT IOKa3a-
TeJh HE MOBBIMIANICS J0 YPOBHS TPYIITBI KOHTPO-
71 ¥ TOCTOBEPHO He oTnmyaics ot rpymmsl CBO.
B rpymme CBO y MOJOABIX KpBIC OBLIO
OTIPEJICJICHO CYIIECTBEHHO MEHbIIEe KOIHYe-
CTBO JIAKMOOAWUAI TIO OTHOIIECHUIO K KOHTPO-
mio (p <0,05), a B rpynmne [1PK ux umncneHHOCTH

XOTs1 ¥ Obli1a OOJIbIIE, HO 3HAYMMO HE OTJIHYAaIach
or rpynnsl CBO. KonmuecTBo makroOamuun y
B3pocibIX Kpbic B Tpynne KTP Obi10 HUXE, yeM y
Oosee MOJIOABIX KUBOTHBIX (3TH OaKTepuu OBbLIH
Hainensl y 9 u3 12 xxuBotHbIX (75%). B rpyn-
me CBO (12-14 nenmenp) JTaKTOOAITMJUIBI ITOJ-
HOCTBIO OoTCcyTcTBOBasd. B rpymme ITPK (12-14
HeJlenb) JTaKToOAMILIbl B KOJIUYECTBE B CPEIHEM
5 1gKOE/rp 6putn 0O0HapyXeHBI Y TPeX B3POCIBIX
kpeic u3 12 (25%). Buguoobaxkmepuu, oonapy-
xeHnble y 100% B3poCibIX KpBIC B KOHTPOJE, B
rpynne CBO BcTpeuaioTcs TOMBKO Yy YETBIPEX
KUBOTHBIX (33,3%), XOTS cpenHsAs YUCIEHHOCTh
Ouduao0aKTepUil MPH STOM OCTACTCS COMOCTa-
BUMOH ¢ rpynnoi koutposst. B rpynmne [1PK Ou-
¢unobakrepun 0OHAPYKHUBAIOTCS Y BOCBMH KH-
BOTHBIX (60,7%) B CXOIHBIX C TPYMIIONH KOHTPOIS
nopsiikax. Y MOJOABIX KPBIC BO BCEX IPyMIax y
100% xuBOTHBIX ObUIM OOHapykeHbl OuduIo-
OaxkTepuu, MpHU 3TOM HX CPENHSAS YHCICHHOCTD
3HAYUMO HE OTINYaJach OT KOHTPOJISI HU B TPYyII-
me CBO, uu B rpymme I1PK. KomnuectBo Hema-
toreHHbIX Escherichia coli B 06enx BO3pacTHBIX
KOrOpTax yBEJIIMYMBACTCS B CPEIHEM Ha J[Ba I10-
psaaka B rpynne CBO oTHOCHTEIBHO KOHTPOIS
U HE CHHXKAeTCS TMOCie MPOOHOTHKOTEPAInH.
Bacteroides fragilis B rpynnax CBO cuuxaer-
Csl IOYTH Ha 4 MOpsJKa OTHOCHTEIBHO KOHTPO-
JIsl HE3aBHCHMO OT BO3pacTa >KMBOTHBIX, HO MPHU
9TOM TOJBKO Yy MOJIOZIBIX KpbIc B rpynme [TPK or-
MEUEHO MOBBIIICHUE YUCICHHOCTH OaKTepOUI0B
0 3HauyeHui, comocraBuMbix ¢ rpynmnoit KTP.
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Y B3pOCIBIX KPBIC HE BBISIBIICHO YBEJIMUYCHUS YHC-
JICHHOCTH 0aKTEpOHJI0B MOCe MPOONOTHKOTEpa-
uu. Faecalibacterium prausnitzii 6611 00HapY-
JKEHBI B KOHTPOJIBHBIX Ipynmnax y 100% Momoasix
1 B3POCJIBIX KPBIC B KOJTMYECTBE NPUOIU3UTEIBHO
7-10 1gKOE/rp, a B rpymmax CBO moiaHOCTHIO
OTCYTCTBOBAJIM y B3POCIBIX KPBIC, Y MOJOABIX
ObUIM HalJIeHb! TOJIBKO y OJIHOIO >KMBOTHOIO B
snadenun 12 IgKOE/rp. [Tocne npumeHeHus mpo-
OnoTHKOB F. prausnitzii ObUIN BBISIBICHBI TOJIBKO
y 4 monobIx Kpbic (40%) B CHUKEHHBIX OTHOCH-

tenabHO rpynmnsl KTP konmnuecTBax, y B3pocCibIx
KpbIC TIOJHOCTBIO OTCYTCTBOBaiHW. l3MeHeHue
yucneHHoctu Akkermansia muciniphila cxogno
¢ u3MeHeHueM F. prausnitzii. lcxoqHo oOHapy-
skeHHble Y 100% KMBOTHBIX aKKEPMaHCHU II0JI-
HOCTBIO OTCYTCTBYIOT B rpymnmnax CBO. B rpynmne
[IPK BBIABISIOTCS TONBKO y OAHOTO MOJIOAOTO
KUBOTHOTO (10%), Y B3pOCIBIX — OTCYTCTBYIOT.
Enterococcus spp. Ob111 00HAPYKEHBI TOJBKO Y
JIBYX B3POCIBIX JKHBOTHBIX B KOHTPOJIBLHOU TPyTI-
ne. S. aureus He OBUTM BBISBICHBI Y B3POCIBIX

[ B3pociibie KpbICHI

— [0 Momnombie KpbICEI
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Puc. 1. KoamuecTBeHHBIH COCTaB KUIIEYHOH MHUKPOOHMOTHI B3POCIBIX KpbIc (Maccoit 320—350 rpaMM) M MOJOIBIX KpBIC

(maccoit 220-250 rpaMm) U3 pa3IUYHBIX TPYIII
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KUBOTHBIX, @ Yy MOJOIBIX OBbUIM HaWIeHBI B
KaXI0M M3 TpexX IPynil B €AMHUYHBIX CIydasx
(y 1-2 »xuBOTHBIX, 4TO coctaBiseT oT 9 mo 20%
B 3aBUCHMOCTU OT TPYIIbI) B 3HAYEHHUSIX OKOJIO
6 1gKOE/rp. Klebsiella oxytoca Ovina HaiineHa
TOJIBKO Y B3POCIBIX KpPbIC U TOJBKO B IPYIIAx
CBO wu IIPK. Proteus spp. He ObUT O0OHapyKeH
y B3pocibix Kpeic B rpynne KTP, a y Monoasix
KpBIC B 3TOM rpymrie Obut HaneH y 41,7% uBot-
HeIX. B rpynne CBO mnporeii Obi1 HalifieH yxe y
58,3% KpbIc HE3aBUCUMO OT Bo3pacTa. B rpymmax
[IPK He oOHapyXeHO IOCTOBEPHOTO CHW)KEHUS
YHCIEHHOCTHU MpoTest oTHocuTesnbHOo rpynn CBO.
Enterobacter spp. Taxke He ObUIM OOHApYKEHBI
B KOHTPOJIBHOM TpYIIIE B3POCIBIX KPBIC, Y MOJIO-
JIBIX KpBIC ObLTH HaliieHs! y 4 5kuBOTHEIX (33,3%),
IIPU 3TOM MX YUCICHHOCTb 3HAYUTEIBHO BO3pac-
tajna B rpynmnax CBO, B KOTOpBIX 9HTEpOOaKTepHI
Oputn HaiieHs! yxxe y 100% XuBOTHBIX B Oojee
BBICOKMX KOJHMYECTBAX OTHOCUTEIHHO KOHTPOJIS.
Otu 3HaueHus He MeHanuch B Tpymnmax [IPK u
OCTaBaJIUCh TAKUMH JKe, Kak U B rpymnmnax CBO.

Ha pucynke 1 mokazano pacmnpezeneHne 4uc-
JICHHOCTH MHUKPOOPTIaHMU3MOB B PA3JIUYHBIX TPYTI-
nax kpsic. [Tpu onieHke U3MEeHEHHsI MUKPOOUOTHI B
pesyasrare CBO ObLI0 BBISIBIICHO, UTO B 00EUX BO3-
pacTHBIX Tpymmax Kpbic HaOIOmaeTcsi 3HaYMMOe
CHIDKeHHe 0011ei yncneHHoct 6akrepuit (ObBY),
B 4aCTHOCTHU TpejcTaButeneit Lactobacillus spp.,
Akkermansia  muciniphila, — Faecalibacterium
prausnitzii M Bacteroides spp. OTHOCHTEIHHO
rpynmsl kKoaTposst KTP. M mao6oport, O0b110 oTM™ME-
YEHO IIOBBILIEHUE BO BCEX I'PYIIIAX OTHOCUTEIBHO
KOHTPOJISA YHCIeHHOCTU Escherichia coli, Proteus
vulgaris/mirabilis, K. oxytoca v Enterobacter spp.,
MpUYeM y B3pOCIBIX KpPbIC MPEACTABUTENN TPEX
MIEPEYNCICHHBIX POJOB OakTepHii He ObUTH BOBCE
obHapy:xensl B rpymme KTP.

[Toxoxkuii xapakTep M3MEHEHHH B OOJBIIMH-
CTBE CIIy4aeB B IpyMIax MOCJIE MOJEIMPOBAHMS
CBO nokasbiBaert, 4TO Ha ITHX CPOKax HaOIro/Ie-
HUS HE IPOUCXOANUT BOCCTAHOBIICHUS HOPMOOHO-
THI, a B psfe ciaydaeB CBO crocoOcTByeT MaHU-
(hecTarmuu  yCIIOBHO-TIATOTCHHOW MHKPOQIIOPHIL.
[IpumeHeHue ke NPOOMOTHYECKHUX MPENapaToB
Ha OCHOBE JIakTOOaKkTepuil n Omdumodaxrepuit
CIOCOOCTBYET HEKOTOPOMY YBEITUYEHHUIO YHCIICH-
HOCTH 3THX OakTepuii B Tecrax. Kpome toro, Ha
(oHEe TpUMEHEHHUs MPOOUOTUKOB HMMEETCS TEH-
JCHIIMS K TOBBIICHUIO YUCIEHHOCTH Bacteroides
fragilis v F. prausnitzii y MOJIOABIX )KUBOTHBIX.

Pesynsratel UdDA-ananuza KpoBH y B3poc-
JBIX KPBIC B TPyIIax MOKa3aHbl B Tabmuue 2, a
y MOJIOZIBIX KpbIC — B Tabmuie 3.

[To oTHOLIEHNIO K KOHTPOJIIO Y KPbIC U3 TPYIIIT
CBO o0oTMeuUEHO YBEJIMYECHHE KOHUEHTpPALUHUH B

Tabnuya 2

VPOBHH HCCIIEIOBAaHHBIX LIATOKMHOB B KPOBU KPbIC MacCOi
320-350 rpamm B rpynnax KTP, CBO u IIPK, n=10

HuToxkuHbI Tpynna
KTP CBO TIPK
TNF-a 5,4£1,4 10,243,7* 6,9+2,6**
IL-1a 118£18 88+£29 34+15%
IL-2 4,2+1,2 4,7£2,1 2,9+0,7*
IL-6 1,7+0,5 2,4+0,7* 2,0+0,9
IL-8 8,4+1,4 6,4+1,2 5,0+1,6*
IL-10 10,3+4,1 22,5+7,2%* 11,7+0,9%*

* — p<0,05 mo orHomenuto k KTP; ** — p <0,05 mo ot-
nomenuio Kk CBO.

Tabnuya 3

Cpennne nokazarenu MPA-nccnenoBanmii KpoBU KPBIC
maccoi 220-250 rpamm B rpynnax, n=10

HuTokuHb Tpynnia
KTP CBO ITPK
TNF-a 7,0£1,8 9,6+1,8%* 3,7+2,4%%
IL-1a 32+11 51+18* 31£19%*
IL-2 0,58+0,39 1,85+1,05 0,39+0,62
IL-6 4,34£0,9 6,7+2,1 6,242,7
IL-8 2,2+1,1 7,8+1,4% 1,5€1,7**
IL-10 92427 11£5% 48+£33%*

* — p <0,05 1o ornomenuto kK KTP$ ** — p <0,05 mo ot-
nomenuro Kk CBP.

kpoBu TNF-a, TGF-B, u IL-6, IL-10. Hanpotus,
B rpynne [IPK orMeueHo ymeHbIIEHHE HUTOKU-
HOB TNF-a, IL-1a, IL-2, IL-8. I[To oTHOIIEHHUIO K
KoHTpoJto B rpynne CBO ormedeHo 3HaunMoOe
cHmkeHue koHreHTpamuu IL-10 B chiBOpoTKe
kpoBu u yBenwdenue TNF-a, IL-1a, IL-8, Torma
kak B rpynme I[IPK ormedeHO yBennueHHE KOH-
nentpanuu TGF-f mo oTHOLmIEHUIO K KOHTPOITIO,
a mo otHomeHuio kK CBO ymeHbIieHrne mokasa-
Telel MPOBOCHATUTEIBHBIX HUTOKMHOB IL-1a,
IL-8 u TNF-a, u yBeianueHHe KOHLEHTpaIUu
npotuBoBocnaiguTensHoro 1L-10.

OBCYXQIEHWE PE3Y/IbTATOB

M3MeHeHrs] IUTOKMHOBOTO CTaTyca B KpOBU
nocne monenupoBanus CCBO u mpoOuotnye-
CKOU Tepamuu y MOJIOABIX U B3POCIBIX KPBIC HO-
CAT CXOXKMHU XapakTep, ¢ TOW pa3sHULIEN, YTO AJIs
IL-1a, IL-2 u IL-8 y MOJIOJBIX KPBIC HA JAHHOM
CpPOKE OIpeJeeHUs OTMEYCHBI 00JIee HH3KHUE
3HaueHus, a maias IL-6 u IL-10 — Goiee BrICO-
KHUE 10 CPAaBHEHUIO C B3POCIBIMU KPBICAMH.
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AHanu3 nosnyudeHHsIXx pesynsraroB [1LIP-PB B
(dexanusx ToKazall ONpeAeiCHHYI0 OIHOHAIpaB-
JICHHOCTh M3MEHEHUH KaueCTBEHHOIO0 M KOJIM4e-
CTBEHHOTO COCTaBa KHIICYHOW MHKpPOOHOTHI H
HMMMYHOJIOTHYECKOTO CTaTyca y KpBIC JABYX BO3-
pacTHbIX Ipyni. beuim Takke OTMEUEHB! pasiu-
Y MEXIY MOJIOABIMUA MU B3POCIBIMH KpbICAMHU
KaK B MCXOAHBIX IIOKa3aTeJsIX, TAK U B CTEIEHU
BOCCTAHOBJICHHS MMKpPOOHOTO COCTaBa B pe-
3ympTare mpuMeHeHust npobuotnkoB. Tak, CBO
MpHUBENI K CHWKEHUIO YHCIEHHOCTH TI'PaMIIOJO-
JKUTEJILHBIX M YBEJTMUCHHUIO TPaMOTPHUIIATEIbHBIX
OakTepuil 3a MCKIIIOYEHHEM TIPaMOTPHLATEIbHBIX
A. muciniphila n Bacteroides fragilis, anicnen-
HOCTb KOTOPBIX TO)K€ cHU3MWIach B rpymmnax CBO.
[Ipu sTOM cpenu OakTepuii, YNCICHHOCTh KOTOPBIX
CHM3WIACh B pe3yjbTare JACHCTBUS IOBpEXIa-
onmx (pakTopoB, OBLTH Te, YTO B HOPME OKa3bI-
BAalOT CYLIECTBEHHOE II0JIOKUTEIBHOE BIMSHUE Ha
OpraHu3M XO03siMHa. B MX 4uciio BXOOWIN JIAKTO-
Oamuuel u OudumobakTepum, Urparomiue Bak-
HyI0 pojib B MeTabolu3Me YIJIeBOOB, CHHTE3€
BUTAMUHOB U aHTUMHUKPOOHBIX BEIIECTB, & TAKKE
CTUMYJISIIMA UMMYHHOU cuctemsl [18, 21]. Otme-
YEHO, YTO Y MOJIOJBIX KPBIC, AEMOHCTPUPYIOLINX
HCXOIHO OoJiee BBICOKUE 3HAYCHUSI YUCICHHOCTH
oudumodaKTepuii, He MPOU3OIIO WX TIOITHOM AITH-
MUHAaIMU B pe3yasrare MoaenupoBanus CCBO.

CHmxenue ypoBHs A. muciniphila, F. prauznitzii
u Bacteroides fragilis uccnenoBareny CBS3bIBAIOT
C HEraTUBHBIMU SIBJICHUAMH B OPTaHU3ME XO3SUHA.
Hampumep, TNOHMKEHHbIE YPOBHM aKKepMaHCHUM
u F prauznitzii BeIIBISIOTCS Tpu Oone3rn Kpo-
Ha u s3BeHHOM Komute [20, 27, 29]. Kpome Toro,
CHIDKEHHOE YHCIIO aKKepPMaHCHHM OOHapy»XHMBaeT-
Csl y TAIMEHTOB C OCTPBIM alMeHIUIUTOM [25].
F. prauznitzii — oAuH U3 OCHOBHBIX IPOIYLIEHTOB
OyTHpara, SBISIOIIETOCs BaKHBIM YHEPTreTHYECKUM
pecypcoM JUist KOJIOHOLMTOB, 00JIaJatoIero K ToMy
e TPOTHUBOBOCHIATIMTENBHBIM 3 dextom [12, 15].
[lomy4yeHnsle B MpPOBEJCHHOM HCCICIOBAHUN De-
3yJIbTaThl MOATBEPAMIN JaHHBIE APYTHX aBTOPOB
O TOM, YTO CHW)KCHHbBIC YPOBHM aKKEpPMAaHCHH H
F. prausnitzii MOTYT OBITH MapKepOM BOCIIAJTUTETb-
HBIX 3a00eBaHni KuieuHnka [ 16]. BaxxaocTs nipu-
cyrctBust A. muciniphila v F. prauznitzii B toctarod-
HOM KOJIMYECTBE B COCTaBE MUKPOOHOTHI KUIIICUHH-
Ka TI03BOJIIET pacCMaTpHBaTh MX B KaYeCTBE HOBBIX
MEPCIIEKTUBHBIX MPOOHOTHKOB [31, 15], x0T mpH-
MeHeHue OoJiee MPUBBIYHBIX OndUIOOaKTEepUil 1
JIaKTOOALMIUT TAKKEe CTUMYITHPYET TIOBBILLICHHE TH-
TpoB A. muciniphila v F. prauznitzii, KOTOpoe MOXXET
OBITh TIOKa3aTeJIeM YMEHBIIEHHS BOCIIAJICHHS, YTO U
OBLJIO IIPOAEMOHCTPUPOBAHO B TaHHOH padoTe.

@du3nonornyeckoe 3HaueHHE INPEACTABUTENCH
Bacteroides spp. cBf3aHO ¢ aHTarOHHCTHYECKOW

AKTHBHOCTBIO, KOTOPYIO MHKPOOBI TIPOSIBISIOT K
IIATeIJIaM, CaJbMOHEIIAaM WM DHTEpPOIaTOreHHBIM
SIIEPUXUSM, B CBS3U C YeM YBEITMUSHHE YHCITa DTHX
OakTepuii B TpymIiax ¢ MPOOHMOTHUECKON Teparmei
MOYKHO PacCMaTpUBATh Kak IO3UTHBHOE SBIICHHE.

ITpn nagynmupoBanuu CBO moMuMo cHmKe-
HUS TIOTEHIIMAJIBHO TIOJIE3HBIX MHUKPOOPTaHM3-
MOB TPOU3OILIO YBEIUUYEHHUE YCIOBHO MAaTOTeH-
HBIX TpeJICTaBUTENEeH, Takux Kak Proteus spp.,
K. oxytoca. Bui3biBaeT mHTEepec (QaxkT MPUCYT-
CTBUA MpOTEsS y MOJIOABIX KOHTPOJIBHBIX KH-
BOTHBIX 10 CPaBHEHUIO C B3POCIBIMH, C OOLINM
¢dakTOM pocTa 3TOH MOMYISALUH HOCIE MOoJe-
mupoBanna CCBO. Ilporeii — rpamorpuna-
TeNbHBIA (PaKyTBTaTUBHBIN aHa’pod W3 TPyII-
Mbl YCJIOBHO IIaTOT€HHBIX MHUKPOOPTaHH3MOB,
OTHOCSIIUHCS K CEMEUCTBY DSHTEPOOAKTEpHiA
(Enterobacteriaceae), Kaccy raMMa-TipoTeo0ak-
Tepuu, TUIY mpoTeodakrepun (Proteobacteria).
B nopme Profeus spp. paccMaTpuBaroTCs Kak
YCJIOBHO NAaTOT€HHbIE KOMMEHCAJIbl KHIIEYHUKA
Y BCTPEYaIOTCA B OTHOCUTEIBHO HU3KUX KOJINYe-
cTBax B coctaBe MuKpoouotsl [13]. [Ipeacrasu-
TEJIM ATOTO POAA SBIAIOTCSA NPUIMHON HHPEKUNT
MoueBbIBonAmuUX mytei [11]. Kpome Toro, B mo-
cJelHee BpeMsl yCTaHOBJIeHa poib P. mirabilis B
natorene3e 6onesan Kpona [30].

K. oxytoca — 310 rpaMoTpHIIaTEeIbHBIC TIPEJI-
CTAaBUTENU DPE3UJCHTHOW MHUKPOOMOTHI KHIIEU-
HUKa, HEKOTOPbIE IITaMMBI KOTOPBIX CITOCOOHBI
MPOAYLIHUPOBATH IUTOTOKCHUHBI, MOBPEKIAIONITIE
SMUTENNH KWIIEYHWKA W BBI3BIBAIOIINE AHTH-
OMOTHK-aCCOIMUPOBAHHBIN  reMopparnyecKuit
KOJIUT [26], a TakKe HEKPOTUZUPYIOUTUNA SHTEPO-
KOJIUT Y HOBOpoXkAeHHBIX [19]. PocT uncnenno-
CTH TpaMOTPULATEIbHBIX OaKTepuid, B TOM YHUC-
ne E. coli, B rpynnax CBO u [IPK moxet ObITH
CBSI3aH C HCIIOJIB30BAaHUEM AaHTUMHUKPOOHBIX
MpernapaToB, KOTOPhIE B OOJBIIEH CTETICHH BO3-
JIEHCTBYIOT Ha T'PaMIIOJIOKHUTEIbHbIE OaKTepuu,
B pesyabTare 4ero Oojiee yCTOHYHMBBIE TpaMo-
TpHUIATEeNbHbIE 0AKTePUH MOIYHal0T MpeuMyIIe-
CTBO TS KOJOHU3AIMHN 0CBOOOINUBINEHCS HUIIIH.
VYBemuuenne umcia K. oxytoca B rpynme CBO
u IIPK Takxe, BEepoATHO, CBA3aHO C BBICOKOM
YCTOMYMBOCTHIO KileOcuena k aericteuo AMII.

AHAJOTMYHO ONHMCaHa W KapTHHa MaHupe-
crauuu Enterobacter spp., He OOHapYKEHHOTO
Y B3POCIBIX 3I0POBBIX KPBIC, HO BBISBIEHHOTO B
(dexanuax y KOHTPOIbHBIX MOJIOJBIX KHUBOTHBIX.
DHTepoOaKkTep B HOPME SBIIIETCS KOMMEHCAIOM
KHUIIIEYHUKA YeJIOBeKa M JKUBOTHBIX, OJHAKO ATH
Oakrepun BxoaaT B rpynny ESKAPE — rpyn-
My MUKPOOPTaHW3MOB C Hauboyee YacTo BHI-
SBIIIEMON MYJIBTHPE3NCTEHTHOCTRIO K aHTH-
ouotmkam [23]. UMeHHO TIOITOMY YBEIWYCHHE

UNIVERSITY THERAPEUTIC JOURNAL

VOLUME4 N2 2022

ISSN2713-1912



OPUTMHANBHBIE CTATbH

49

MpeaCTaBUTENbCTBA Enterobacter spp. BMecTe
C JIpyTMMH YCJIOBHO MaTOT€HHBIMH MHKpOOpra-
HU3MaMH 3TOTO CEMEWCTBAa, TAKUMH Kak MPOTeEid,
kiaedcuesia U Apyrue, 3acily’KUBaeT BHUMaHHS
JUI TIOHMMAaHMs CTETEHHU BBIPAKEHHOCTH JIUC-
OakTeprosa.

Heob6xoaumo 3aMeTHTh, YTO MCXOIHOE OTCYT-
ctBue Oakrepuit B rpymax KTP u mampHeiiniee
nx nosisienue B rpynmnax CBO u [1PK, Bo3moxHO,
He SIBJIIETCS] HICTUHHBIM OTCYTCTBHEM, a CBS3aHO C
noporom ayBcTBUTENbHOCTH MeToa [TI1[P-PB (na-
prUMep, COTNIacCHO PYKOBOACTBY K Habopy «Koo-
Ho(op», TaKTOOALMILIBI B KOHICHTPALIMKA HUKE
10° KOE/rp He oOHapyxuBaroTcsi B 00pasuax ¢e-
Kamuif). Bo3sMoxkHO, 110 TOM e MPUYNHE B TPYTIITe
MOJIOZIBIX KPBIC HE ObLIM HalJeHbl SHTEPOKOKKH,
Kak U JIpyrue OakTepuu y B3pOCIbIX KpbIC.

Taxum 006pa3oM, MpUMEHEHUE TTPOOHOTHKOB B
BBIOPAHHOM pEXUME HE CTI0COOCTBOBAJIO TMTOITHO-
MYy BOCCTaHOBJICHHIO MUKPOOHOTHI K UCXOTHOMY
YPOBHIO, OHAKO MPOSBHIIO HEKOTOPHIN MOJIOKHU-
TeNbHbIN OuduaoreHHslit 23Qpdext u yBearnueHue
KOJIOHW3aLIMOHHOHM PE3UCTEHTHOCTH, YTO B 00JIb-
1Ieil CTEeNeHN OTMEUEHO ISl MOJIOBIX KpBIC.

SAKMHYEHNE

MonenupoBanne CBO ¢ wucnons3oBaHmeM
AHTUMHUKPOOHBIX TpEnaparoB HIMPOKOTO CIIEK-
Tpa AeHCTBUS XapaKTepU3yeTCs CYIEeCTBEHHBIM
HapylIeHHEM KaueCTBEHHOI'O U KOJIMYECTBEHHO-
ro COCTaBa KHIIEYHOW MUKpoOMoThL. [1J1s B3poc-
JBIX 370POBBIX KPBIC XapaKTEPHO OTCYTCTBUE
B (eKanusax TAKUX YCIOBHO MAaTOr€HHBIX Ipe[-
CTaBUTENCH HOPMOOMOTHI, Kak Profeus spp. u
Enterobacter spp. ¢ ux maHudecranuei mocie
mozaenuposanusi CBO. Ilo cpaBHeHuUt0 ¢ B3pocC-
JBIMU KUBOTHBIMHU, BBEJIEHHE MPOOMOTHYECKHUX
LITAMMOB MOJIOJBIM KpbICAM COIPOBOXKIACTCS
yBeJIWYEeHUEeM OO0IIero OaKTepHaIbHOTO YHCIA,
OouduaoreHHBIM 3PPEKTOM W TOBBIIICHHEM KO-
JIOHM3AI[MOHHON PE3UCTEHTHOCTH 3a CYET pO-
cta nonyisauuu Bacteroides spp. UccnenoBanue
NPUYMH JaHHBIX Pa3InYuil BaXXKHO I MOHUMa-
HUS MEepCHeKTUB NPUMEHEHHs MPOOHMOTHYECKHUX
MpenaparoB B pa3INYHBIX IEPHOJaX OHTOIeHE3a.

HccnenoBanue BBHINOJHEHO 32 cYeT I'PaH-
Ta Poccuiickoro HayuyHoro ¢onaa (mpoekT
Ne 18-15-00153).

JIUTEPATYPA

1. Bbopues 10.10., Byposenko N .1O., Kapacesa A.b. u np.
MonenupoBaHue CHHAPOMa CHCTEMHON BOCIIAIUTEIIb-
HOM peakluy XUMUYECKOW UHYKIINEH TPaBMbl TOJICTOTO

10.

12.

13.

14.

KHUIIIEYHUKA y Kpblc. Meauuunckas uMmyHostorus. 2020;
22(1): 87-98. DOI: 10.15789/1563-0625-MOS-1839.
Bopmer 10.10., Byposenko U.}JO., KapaceBa A.b.
u 1p. BausiHue KadyecTBEHHOTO COCTaBa BBICOKOKHUPO-
BO TUETHl Ha ypOBEHb LIUTOKUHOB M YCTOMYMBOCTH
MHOKap/a K UilleMHuU-penepdy3uu y KpbIC C CHHIPO-
MOM CHCTEMHOI'0 BOCHAJIUTEILHOTO OTBeTa. MeAnIuH-
ckass ummyHnousorust. 2021; 23(5): 1089-1104. DOI:
10.15789/1563-0625-EOT-2166.

Bopmes 10.1O., Munacsn C.M., Bbyposenxko W.1O.
U Ip. AHTHOMOTHK-UHIYIIHPOBAHHBIN TUCON03 KHIIeY-
HUKa M YCTOHYUBOCTh MHOKap/a K HIIEMHYECKOMY-pe-
nep(y3MOHHOMY TOBPEXKACHHUIO Y KPBIC C Pa3INYHBIM
MHKPOOHOJIOTMYECKUM CTaTyCOM. DKCIIEpUMEHTaIbHAS
U KJIMHUYeckas ractposnteposiorus. 2018; 10 (158):
62-7. DOI: 10.31146/1682-8658-ecg-158-10-62-67.
Kapkumenko H.H. OcHoBbl
M.: BIIK; 2005.

Pe6pora O.10. CraTrcTndeckuii aHaIu3 MEIUIIHHCKAX

OHOMOJIETTPOBAHHSI.

naHHbIX. [[pyMeHeHne MaKeTa MPUKIaIHbIX IPOrpaMM
STATISTICA. M.: MenuaCdepa; 2000.

Abenavoli L., Scarpellini E., Colica C. et al. Gut Mic-
robiota and Obesity: A Role for Probiotics. Nutrients.
2019; 11(11): 2690. DOI: 10.3390/nu11112690.
Becattini S., Taur Y., Pamer E.G. Antibiotic-Induced
Changes in the Intestinal Microbiota and Disease.
Trends Mol Med. 2016; 22(6): 458-78. DOI: 10.1016/j.
molmed.2016.04.003.

Borshchev Y.Y., Burovenko 1.Y., Borshcheva O.V.
et al. Age-related factors in experimental modeling
of polymorbidity and probiotic therapy for manifes-
tations of systemic inflammatory response syndrome.
Adv. Gerontol. 2021; 11(3): 254-60. DOI: 10.1134/
S2079057021030024.

Borshchev Y.Y., Sinitsa A.V., Zakharchenko M.M. et al.
Effect of antiobiotic-induced disbiosis and its correction
with probiotics on myocardial tolerance to ischemia-reper-
fusion injury in spfrats. Bull Exp Biol Med. 2019; 166(4):
440-3. DOLI: 10.1007/s10517-019-04368-5.

Caballero B. Humans against Obesity: Who Will Win? Adv
Nutr. 2019; 10(1): 4-9. DOI: 10.1093/advances/nmy055.
Coker C., Poore C.A., Li X., Mobley H.L. Pathogen-
esis of Proteus mirabilis urinary tract infection. Mic-
robes Infect. 2000; 2(12): 1497-505. DOI: 10.1016/
$1286-4579(00)01304-6.

Donohoe D.R., Garge N., Zhang X. et al. The micro-
biome and butyrate regulate energy metabolism and
autophagy in the mammalian colon. Cell Metab. 2011;
13(5): 517-26. DOI: 10.1016/j.cmet.2011.02.018.
Hamilton A.L., Kamm M.A., Ng S.C., Morrison M.
Proteus spp. as Putative Gastrointestinal Pathogens.
Clin Microbiol Rev. 2018; 31(3): ¢00085-17. DOI:
10.1128/CMR.00085-17.

Jokinen E. Obesity and cardiovascular disease. Mi-
nerva Pediatr. 2015; 67(1): 25-32. Epub 2014 Nov 11.
PMID: 25387321.

UNIVERSITY THERAPEUTIC JOURNAL

TOM4 N2 2022

EISSN 2713-1920



50

ORIGINAL PAPERS

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Lopez-Siles M., Duncan S., Garcia-Gil L., Marti-
nez-Medina M. Faecalibacterium prausnitzii: from
microbiology to diagnostics and prognostics. ISME J.
2017; 11: 841-52. DOI: 10.1038/ismej.2016.176.
Lopez-Siles M., Enrich-Cap6 N., Aldeguer X. et al.
Alterations in the Abundance and Co-occurrence of
Akkermansia muciniphila and Faecalibacterium praus-
nitzii in the Colonic Mucosa of Inflammatory Bowel
Disease Subjects. Front Cell Infect Microbiol. 2018; 8:
281. DOI: 10.3389/fcimb.2018.00281.

Mentella M.C., Scaldaferri F., Pizzoferrato M. et al.
Nutrition, IBD and Gut Microbiota: A Review. Nutri-
ents. 2020; 12(4): 944. DOI: 10.3390/nu12040944.
O'Callaghan A., van Sinderen D. Bifidobacteria and
Their Role as Members of the Human Gut Micro-
biota. Front Microbiol. 2016; 7: 925. DOI: 10.3389/
fmicb.2016.00925.

Paveglio S., Ledala N., Rezaul K. et al. Cytoto-
xin-producing Klebsiella oxytoca in the preterm
gut and its association with necrotizing enterocoli-
tis. Emerg Microbes Infect. 2020; (1): 1321-9. DOI:
10.1080/22221751.2020.1773743.

Png C.W., Lindén S.K., Gilshenan K.S. et al. Muco-
lytic bacteria with increased prevalence in IBD muco-
sa augment in vitro utilization of mucin by other bacte-
ria. Am J Gastroenterol. 2010; 105(11): 2420-8. DOI:
10.1038/ajg.2010.281.

Qi H.,, Li Y, Yun H. et al. Lactobacillus maintains
healthy gut mucosa by producing L-Ornithine. Commun
Biol. 2019; 2: 171. DOTI: 10.1038/s42003-019-0424-4.
Ramirez J., Guarner F., Bustos Fernandez L. et al.
Antibiotics as Major Disruptors of Gut Microbiota.
Front Cell Infect Microbiol. 2020; 10: 572912. DOI:
10.3389/fcimb.2020.572912.

Rice L.B. Federal Funding for the Study of Antimi-
crobial Resistance in Nosocomial Pathogens: No
ESKAPE. The Journal of Infectious Diseases. 2008;
197(8): 1079-81. DOI: 10.1086/533452.

Singh S., Dulai P.S., Zarrinpar A. et al. Obesity in IBD:
epidemiology, pathogenesis, disease course and treat-
ment outcomes. Nat Rev Gastroenterol Hepatol. 2017;
14(2): 110-21. DOI: 10.1038/nrgastro.2016.181.
Swidsinski A., Dorffel Y., Loening-Baucke V. et al.
Acute appendicitis is characterised by local invasion
with Fusobacterium nucleatum/necrophorum. Gut.
2011; 60(1): 34—40. DOIL: 10.1136/gut.2009.191320.
Unterhauser K., Poltl L., Schneditz G. et al. Klebsiella
oxytoca enterotoxins tilimycin and tilivalline have distinct
host DNA-damaging and microtubule-stabilizing activi-
ties. Proceedings of the National Academy of Sciences.
2019; 116 (9): 3774-83. DOI: 10.1073/pnas.1819154116.
Wang L., Tang L., Feng Y. et al. A purified membrane
protein from Akkermansia muciniphila or the pasteu-
rised bacterium blunts colitis associated tumourigene-
sis by modulation of CD8" T cells in mice. Gut. 2020;
0: 1-10. DOT: 10.1136/gutjnl-2019-320105.

28.

29.

30.

31.

Wang Z., Zhao Y. Gut microbiota derived metabolites
in cardiovascular health and disease. Protein Cell.
2018; 9(5): 416-31. DOI: 10.1007/s13238-018-0549-0.
Yuan C., Jun S., Zhi H. R. Association between Fae-
calibacterium prausnitzii
matory Bowel Disease: A Meta-Analysis and Sys-
tematic Review of the Literature. Gastroenterology
Research and Practice. 2014; 2014: 872725. DOI:
10.1155/2014/872725.

Zhang J., Hoedt E.C., Liu Q. et al. Elucidation of Pro-
teus mirabilis as a Key Bacterium in Crohn's Disease
Inflammation. Gastroenterology. 2021; 160(1): 317—
30.el1. DOI: 10.1053/j.gastro.2020.09.036.

Zhang T., Ji X., Lu G., Zhang F. The potential of Ak-
kermansia muciniphila in inflammatory bowel disease.
Appl Microbiol Biotechnol. 2021; 105: 5785-94. DOI:
10.1007/s00253-021-11453-1.

Reduction and Inflam-

REFERENCES

Borshhev Ju.Ju., Burovenko I.Ju., Karaseva A.B. i dr.
Modelirovanie sindroma sistemnoj vospalitel’'noj rea-
kcii himicheskoj indukciej travmy tolstogo kishech-
nika u krys. [Modeling of systemic inflammatory re-
sponse syndrome by chemical induction of colon inju-
ry in rats]. Medicinskaja immunologija. 2020; 22(1):
87-98. DOI: 10.15789/1563-0625-MOS-1839. (in
Russian)

Borshhev Ju.Ju., Burovenko I.Ju., Karaseva A.B. i dr.
Vlijanie kachestvennogo sostava vysokozhirovoj die-
ty na uroven' citokinov i ustojchivost' miokarda k
ishemii-reperfuzii u krys s sindromom sistemnogo
vospalitel'nogo otveta. [Effect of the qualitative com-
position of a high-fat diet in rats with systemic inflam-
matory response syndrome upon myocardial resistance
to ischemic-reperfusion injury and cytokine levels].
Medicinskaja immunologija. 2021; 23(5): 1089-1104.
DOI: 10.15789/1563-0625-EOT-2166. (in Russian)
Borshhev Ju.Ju., Minasjan S.M., Burovenko [.Ju. i dr.
Antibiotik-inducirovannyj disbioz kishechnika i ustoj-
chivost' miokarda k ishemicheskomu-reperfuzionnomu
povrezhdeniju u krys s razlichnym mikrobiologi-
cheskim statusom. [Antibiotic-Induced Intestinal Dys-
biosis And Myocardial Tolerance To Ischemia-Reper-
fusion Injury In Rats With Different Microbiological
Status]. Jeksperimental'naja i klinicheskaja gastrojen-
terologija. 2018; 10(158): 62-7. DOI: 10.31146/1682-
8658-ecg-158-10-62-67. (in Russian)

Karkishhenko N.N. Osnovy biomodelirovanija. [Fun-
damentals of biomodeling]. Moskva: VPK Publ;
2005. (in Russian)

Rebrova O.Ju. Statisticheskij analiz medicinskih
dannyh. Primenenie paketa prikladnyh programm
STATISTICA. [Statistical analysis of medical data.
Application of the application package STATISTICA].
Moskva: MediaSfera Publ.; 2000. (in Russian)

UNIVERSITY THERAPEUTIC JOURNAL

VOLUME4 N2 2022

ISSN2713-1912



OPUTMHANBHBIE CTATbH

51

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Abenavoli L., Scarpellini E., Colica C. et al. Gut Mi-
crobiota and Obesity: A Role for Probiotics. Nutrients.
2019; 11(11): 2690. DOI: 10.3390/nul1112690.
Becattini S., Taur Y., Pamer E.G. Antibiotic-Induced
Changes in the Intestinal Microbiota and Disease.
Trends Mol Med. 2016; 22(6): 458—78. DOI: 10.1016/j.
molmed.2016.04.003.

Borshchev Y.Y., Burovenko 1.Y., Borshcheva O.V.
et al. Age-related factors in experimental modeling
of polymorbidity and probiotic therapy for manifes-
tations of systemic inflammatory response syndrome.
Adv. Gerontol. 2021; 11(3): 254-60. DOI: 10.1134/
S2079057021030024.

Borshchev Y.Y., Sinitsa A.V., Zakharchenko M.M.
et al. Effect of antiobiotic-induced disbiosis and its
correction with probiotics on myocardial tolerance to
ischemia-reperfusion injury in spf rats. Bull Exp Biol
Med. 2019; 166(4): 440-3. DOI: 10.1007/s10517-019-
04368-5.

Caballero B. Humans against Obesity: Who Will Win?
Adv Nutr. 2019; 10(1): 4-9. DOI: 10.1093/advances/
nmy055.

Coker C., Poore C.A., Li X., Mobley H.L. Pathoge-
nesis of Proteus mirabilis urinary tract infection. Mi-
crobes Infect. 2000; 2(12): 1497-505. DOI: 10.1016/
s1286-4579(00)01304-6.

Donohoe D.R., Garge N., Zhang X. et al. The micro-
biome and butyrate regulate energy metabolism and
autophagy in the mammalian colon. Cell Metab. 2011;
13(5): 517-26. DOI: 10.1016/j.cmet.2011.02.018.
Hamilton A.L., Kamm M.A., Ng S.C., Morrison M.
Proteus spp. as Putative Gastrointestinal Pathogens.
Clin Microbiol Rev. 2018; 31(3): ¢00085-17. DOI:
10.1128/CMR.00085-17.

Jokinen E. Obesity and cardiovascular disease. Mi-
nerva Pediatr. 2015; 67(1): 25-32. Epub 2014 Nov 11.
PMID: 25387321.

Lopez-Siles M., Duncan S., Garcia-Gil L., Marti-
nez-Medina M. Faecalibacterium prausnitzii: from
microbiology to diagnostics and prognostics. ISME J.
2017; 11: 841-52. DOI: 10.1038/isme;j.2016.176.
Lopez-Siles M., Enrich-Cap6 N., Aldeguer X. et al.
Alterations in the Abundance and Co-occurrence of
Akkermansia muciniphila and Faecalibacterium praus-
nitzii in the Colonic Mucosa of Inflammatory Bowel
Disease Subjects. Front Cell Infect Microbiol. 2018; 8:
281. DOI: 10.3389/fcimb.2018.0028]1.

Mentella M.C., Scaldaferri F., Pizzoferrato M. et al.
Nutrition, IBD and Gut Microbiota: A Review. Nutri-
ents. 2020; 12(4): 944. DOI: 10.3390/nu12040944.
O'Callaghan A., van Sinderen D. Bifidobacteria and
Their Role as Members of the Human Gut Microbi-
ota. Front Microbiol. 2016; 7: 925. DOI: 10.3389/
fmicb.2016.00925.

Paveglio S., Ledala N., Rezaul K. et al. Cytoto-
xin-producing Klebsiella oxytoca in the preterm

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

gut and its association with necrotizing enterocoli-
tis. Emerg Microbes Infect. 2020; (1): 1321-9. DOI:
10.1080/22221751.2020.1773743.

Png C.W.,, Lindén S.K., Gilshenan K.S. et al. Muco-
lytic bacteria with increased prevalence in IBD muco-
sa augment in vitro utilization of mucin by other bacte-
ria. Am J Gastroenterol. 2010; 105(11): 2420-8. DOI:
10.1038/ajg.2010.281.

Qi H.,, Li Y, Yun H. et al. Lactobacillus maintains
healthy gut mucosa by producing L-Ornithine. Com-
mun Biol. 2019; 2: 171. DOI: 10.1038/s42003-019-
0424-4.

Ramirez J., Guarner F., Bustos Fernandez L. et al.
Antibiotics as Major Disruptors of Gut Microbiota.
Front Cell Infect Microbiol. 2020; 10: 572912. DOI:
10.3389/fcimb.2020.572912.

Rice L.B. Federal Funding for the Study of Antimi-
crobial Resistance in Nosocomial Pathogens: No
ESKAPE. The Journal of Infectious Diseases. 2008;
197(8): 1079-81. DOI: 10.1086/533452.

Singh S., Dulai P.S., Zarrinpar A. et al. Obesity in IBD:
epidemiology, pathogenesis, disease course and treat-
ment outcomes. Nat Rev Gastroenterol Hepatol. 2017;
14(2): 110-21. DOI: 10.1038/nrgastro.2016.181.
Swidsinski A., Dorffel Y., Loening-Baucke V. et al.
Acute appendicitis is characterised by local invasion
with Fusobacterium nucleatum/necrophorum. Gut.
2011; 60(1): 34-40. DOT: 10.1136/gut.2009.191320.
Unterhauser K., Poltl L., Schneditz G. et al. Klebsiel-
la oxytoca enterotoxins tilimycin and tilivalline have
distinct host DNA-damaging and microtubule-stabi-
lizing activities. Proceedings of the National Academy
of Sciences. 2019; 116 (9): 3774-83. DOI: 10.1073/
pnas.1819154116.

Wang L., Tang L., Feng Y. et al. A purified membrane
protein from Akkermansia muciniphila or the pasteu-
rised bacterium blunts colitis associated tumourigene-
sis by modulation of CD8" T cells in mice. Gut. 2020;
0: 1-10. DOI: 10.1136/gutjnl-2019-320105.

Wang Z., Zhao Y. Gut microbiota derived metabolites
in cardiovascular health and disease. Protein Cell.
2018; 9(5): 416-31. DOI: 10.1007/s13238-018-0549-0.
Yuan C., Jun S., Zhi H. R. Association between Fae-
calibacterium prausnitzii
matory Bowel Disease: A Meta-Analysis and Sys-
tematic Review of the Literature. Gastroenterology
Research and Practice. 2014; 2014: 872725. DOI:
10.1155/2014/872725

Zhang J., Hoedt E.C., Liu Q. et al. Elucidation of Pro-
teus mirabilis as a Key Bacterium in Crohn's Disease
Inflammation. Gastroenterology. 2021; 160(1): 317—
30.e11. DOI: 10.1053/j.gastr0.2020.09.036.

Zhang T., Ji X., Lu G., Zhang F. The potential of
Akkermansia muciniphila in inflammatory bowel di-
sease. Appl Microbiol Biotechnol. 2021; 105: 5785—
94. DOI: 10.1007/500253-021-11453-1.

Reduction and Inflam-

UNIVERSITY THERAPEUTIC JOURNAL

TOM4 N2 2022

EISSN 2713-1920



