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Pob6oTta BMKOHaHa B pamkax nnaHoBoi HAP nabopa-
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LY «lHcTuTyT Mikpo6ionorii i imyHonorii im. I. |. MeyHuko-
Ba HaujioHanbHOI akagemii MeanyHnx Hayk YkpaiHn» «J1o-
CNIOXEHHS poni MiKpodopu ANCTaNbHUX BIAAINIB KMLL-
KOBOrO TpakTy B NiATPMMLUj OKcanatHOro romMeocTasy»
HAMH 113/2013, Ne nepx. peectpauii 0113U001519.

BcTyn. 3a gaHumMm enigemionoriyHnx OoCniaXeHb B
YkpaiHi 6inbLUe NoN0BUHN A0POCSIOr0 HACENIEHHS CTPaX-
[ae Big, HaaMipHoi Barn [1]. Ha OCHOBI OCTaHHiX HayKOBMX
LaHUX OXMPIHHS € NiANPYIHYMM GakTOPOM PUSNKY PO3BU-
TKy apTepianbHoi rinepTeHaii, iwemiyHoi xBopobu cepus,
uepebpoBacKynsApHOi NaTosorii. Y XBopux 3 HaAMIPHO
Barolo 3pOCTa€ pu3nK PO3BUTKY LIYKPOBOrO fiabety 2
TUNy, gucninigemii, CAHOPOMY arHoe Y Bi CHi, LWIYHKOBO
— CTpPaBOXigHOro pednekcy, X0B4HO — KaM’AHOI XBOPO-
01, PenpoayKTUBHOI ANCPYHKLUII, AedOpMyo4oro oc-
Te0apTpPOo3y, XPOHIHYHOI BEHO3HOI HEAOCTATHOCTI HMKHIX
KiHUiBOK, aeskumx dopm paky [2]. MpoTaroMm oCcTaHHLOro
LOECATUNITTA NPOBEOEHO AeKiNlbka HAyKOBUX OOCHIAXEHD
CNPSIMOBaHUX Ha BMBYEHHS poni Mikpodnopu B npoue-
cax meTaboniamy makpoopraniamy. B 2007p. P. D. Cani
3 cniBaB. BMCYHYB rinoTeay, 3rigHo §Kii rpaMHeraTmBHI
GakTepii AjloTb SK TPUrepy XPOHIYHOro 3ananeHHs H13b-
KOro CTYMEHIO aKTUBHOCTI i CNpusIOTb PO3BUTKY MeTa-
60/1i4HOro cUHAPOMY Ha POHI BaraToi xupamu gietu [5].
BinbLwicTb BakTepiit, WO KONOHI3Y0Tb KNLIKIBHUK, BiAHO-
CATbCS A0 KaTeropii YMOBHO — naToOreHHoi Mikpodnopwu.
Ane NoOHATTA «yMOBHa» i «0e3ymMOBHa» MATOrEHHICTb B
GinbLIOCTi yTUAITAPHI, | rpaHb MiXX HUIMW He 3aBXau nepe-
KOHNMBA. B 3B’A3Ky 3 LM BUBYEHHS 6iONOriYyHMX BNacTu-
BOCTeN Mikpodnopu Moxe A0NOMOrTY B PO3B’A3aHHI Nn-
TaHb NaToreHHoCTi. «KoNoHi3auia» 03Ha4Yae 3akpinaeHHs
(apresiio) Ta nogasnbliue PO3SMHOXEHHS MiKPOOPraHi3MmiB,
ii BUBYEHHSI MA€E BENVKY 3HAYEHHA HA PO3YMiHHI B3aEMO-
nji 6akTepiin 3 peuentopamu eniteniounTis [3].

MeTa pocnipKeHHs — BUBYNTU aare3nsHi BlacTun-
BOCTi MiKpOhIOpKY KULLIKIBHUKA Y OCIO 3 pi3HUMU CTyne-
HSIMUW OXXUPIHHS.

06’ekT | MmeToau pocnigXxeHHa. O6’ekToM Aochi-
I)KeHHs1 O6ynu 227 wtamMiB MiKPpOOPraHi3amMiB, BUTYYHEHUX
Big, OoCi6 3 pi3HMMK CcTyneHaMu OxupiHHa: E. Colli — 46
wramis, Enterobacter spp. — 27 wrawmis, Bifidobacterium

spp. — 54 wrtamn, Lactobacillus spp. — 48 wTtamis, En-
terococcus spp. — 40 wramis, Candida spp. — 22 wramu.
TakoX AocnigxeHo 63 wrtamMn Bifl KOHTPOJILHOI rpynu 3
HopMmanbHoto Baroto: E. Colli — 12 wramis, Enterobac-
ter spp. — 9 wrawmie, Bifidobacterium spp. - 12 wTa-
miB, Lactobacillus spp. — 10 wramiB, Enterococcus
spp. — 16 wramis, Candida spp. — 4 wramn. AaresmBHi
BIACTMBOCTI MIKpPOOpPraHiaMis BMBYanM 3a ABOMa Me-
TOoO4aMU: Ha ¢dopManiHi3oBaHMX epuTpoumnTax ioam-
H1 O (I) Rh (+) rpynn KpoBi 3a PO3ropHyTUM METOAOM
B. |. Bpinic i3 cnie. Ta Ha GykanbHMX eniTeniouMTax 3a
meTtogomM Goldmana D., Goetzl E. y moandikauii MasH-
cbkoro A. H. [4]. AoreamBHi BNacTUBOCTI OLjiHIOBaNn 3a
TakUMU KpUTEpiaMn: cepeaHii nokasHuk aaresii (CMA),
TO6TO cepenHs KinbkiCTb MIKPOOPraHi3miB, L0 NPUKPI-
NUANCb A0 OOHOr0 epuUTPOLMTa, NpK NigpaxyHKy 50 epu-
TpounTi abo 50 kniTuH BykanbHOro enitenito; koediui-
EHT yyacTi eputpoumTie/6ykanbHmx knitnH (KYE/KYBK)
— BiACOTOK epuTpouMTIiB (ByKanbHUX KNITWH), SKi MaloTb
Ha MNOBEpPXHi aare3oBaHi MiKpoopraHiamu. BusHavanm
Ui MOKa3HWKM Ha M’ATAECATU epuTpoumTax (OyKanbHUX
eniTenioumTax), NPOAMBASIOYMCE BCE NPeaMeTHE CKIIO.
IAM (iHOEeKC aare3mBHOCTI MiKPOOPraHi3miB) — Le cepen,-
H$1 KiNbKICTb MIKPOOHUX KNiTWUH, aAre30BaHnX Ha OQHOMY
epuTpoumTi abo kniTnHi BykanbHOro enitenito, Wwo depe
y4yacTb B aare3nBHoOMy npoueci. Po3paxyHok nokasHmka
nposoaunu 3a popmynoto IAM =CIMA*100/KYE. Mpwn IAM
MeHLWe 1,75 MiKpoopraHiamu BBaxaloTb Heaare3nBHU-
Mu; npu IAM Big, 1,76 0o 2,49 — HM3bKO aare3vBHUMM,
npu 2,51 — 4,0 — cepeaHbo aare3anBHUMMU, Npu IAM 6inb-
we 4,0 — BUCOKO afre3avBHUMMN.

OTpuMaHi peadynbTaTu Nignsranm cTaTUCTUYHIN 0O-
po6ui 3aranbHOMNPUAHATHUMW MEeTOAAaMU CTaTUCTUKN 3
BUKOPUCTAHHSAM 3HA4Y€Hb CepenHbOro apnudmeTn4Horo
(M), nomunku cepedHboro apudmetmniHoro (m). dop-
MyBaHHS 6a3u AaHUX i iX CTaTUCTUYHMIA aHani3 npose-
LOEHO 3 BUKOPUCTAHHAM CheL,ianisoBaHOi KOMM'IOTEPHOI
nporpamu Statistika10.0 Ta MS Excel 2007.

PesynbTaTn gocnipkeHb Ta iXx 06roBopeHHa. B
X04j NpoBeAeHux JocnimkeHb Gyno BCTaHOBMEHO, LIO
aaresviBHi BNacTMBOCTI MIKPOOPraHi3MiB, BUAINEHUX Bif,
nogen 3 HagMipHOK Baroko Ta aAre3vBHI BNacTUBOCTI
MiKpPOOpPraHi3amiB, BUAINEHNX Bif, NIOAEN 3 HOPMAJIbHOKO
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Tabnuua
Apre3uBHi BNacTUMBOCTI MIKPOdIOpU KULLKIBHUKA

Apresis MikpoOpraHiamis BuUj- Aaresis MikpOOpraHiamis BUAj- Apnresis MikpOOpraHiamis BUj-
Mikpoop- JIEHUX Bif, OCI6 3 OXUPIHHAM Ha JIEHUX Bif, OCI6 3 OXMPIHHAM Ha JIEHUX Bif, KOHTPOJIbHOI FPYyNu Ha p
radiamm dopmanizoBaHux epuTpoumTax KNiTMHax 6ykanbHOro enitenito dopmanizoBaHnx epuTpoumTax

CMNA KYE 1AM CIMA KYBK 1AM ClMA KYE IAM
ES;eSrg;oc- 1,87+0,68 | 82,05+1,13 | 2,21%0,54 | 4,55+ 1,80 | 96,35+5,97 | 4,65+ 1,69 | 2,26+0,46 | 86,38+7,84 | 2,60+0,34 | >0.05
:IZC;?)?;"‘C"' 3,66+1,19 | 96,00,81 | 3,84%1,15|4,241,79 | 94,75+9,18 | 4,37+1,07 | 2,31£0,33 | 93,40+2,99 | 2,43+0,32 | 20.01
Bifidobac-
terium spp. 1,87+0,53 | 87,04+0,62 | 2,13+0,49 | 2,33+0,77 | 90,15+7,08 | 2,55+0,65 | 2,34+0,32 | 91,50+6,04 | 2,56+0,4 | >0.01
E. colli 2,91+1,17 | 90,96+0,52 | 3,15+1,11 | 3,73+1,52 | 95,09+5,49 | 3,87+1,42|2,15+0,38 | 92,83+4,39 | 2,31+£0,32 | >0.05
E -
terltg;%bac 4,15+1,03 | 97,54+0,35 | 4,25+0,96 | 4,86+ 1,89 | 98,82+1,89 [4,911,15 | 2,38+0,48 | 94,04+3,43 | 2,5120,43 | 20.001
gsgd'da ) ; - 1,32+0,53 | 76,50+0,13 | 1,67+0,43 | 1,670,49'| 84,0+ 10,58 | 1,95+0,32 | <0.05

Mpumitka: ‘Candida spp. aare3nsHi BNacTUBOCTI BU3HAYannCcb Ha BykanbHOMY eniTenito.

Barol MaioTb BigMiHHOCTI. Tak IAM eHTepokoKiB, BUA,-
NIEHNX BiA, NauieHTIB 3 OXMPiHHAM, cknae 2,21+0,54, a
IAM eHTepOKOKiB, BUAINEHMX Bif4, KOHTPOJIbHOI rpynu,
cknaB 2,60+0,34. IAM nakTobakTepiin, BUOINEHMX Bif,
0Ci0 3 HagMipHOIO Barolo OyB AeLl0 BULLKA, HiXX Yy OCI0
3 HOpMasibHOK Baroto, BignoeigHo 3,84+1,15 npotun
2,43%0,32. bidigobakTepii, Aki BUAOINEHHI 3 KULWKIBHMKA
0Ci6 3 OXMPIHHAM Manu 6inbLl HU3bkuiA IAM — 2,13 +0,49,
B MOPIBHSAHHI 3 KOHTPOJILHO rpynoto -2,56 +0,4. Bigmi-
YaETbCA NiABULLIEHHA aare3nBHUX BnactuocTen E. colli
Ta Enterobacter spp. BignosigHo 3,15+1,11i14,25+0,96
B MOPIBHSAHHI 3 KOHTPOJbHOWO rpynoto, ae IAM E. colli
cknapas 2,31+0,32 Ta IAM Enterobacter spp. cknapas
2,51%0,43. lpocTexyBaBCa 3BOPOTHIN KOPENSLINHWIA
3B’A30K MiX KifIbKiCTIO i aare3aMBHMMN BNacTUBOCTAMU
nakto- i GidbinobakTepini. Tak koediuieHTn kopensuii
cknanu BignosigHo -0,75 i -0,73, WO MOXHa NOSCHWU-
TN peakuied NPUCTOCYBAaHHSA HOPMasbHOI Mikpodnopu
KMLLKIBHMKA B yMOBax MiXBUOOBOI 60pOTbOM 3a iCHY-
BaHHA. Hanpuknag, y naktobakTepin, BUOineHux Big ocid
3 OXWPIHHAM, BigMidaeTbcs 36inblieHHs IAM Ha doHi
3MEHLUEHHS iX 3aranbHOi KifbKOCTi. ¥ rpaMmHeratnBHoOi
MIKpOdIOpU Ta €HTEPOKOKIB AOCTOBIPHUN KOPENSLin-
HWI 3B’A30K KiNbKOCTi | aaresii 6yB BiacyTHil (Tabn.).

B peaynbrarti psay npoBeAeHNX eKCNEPUMEHTIB Byno
BusBNeHo, wo IAM pgo 6ykanbHoro enitenito 6ys AeLLO
BULLMN, HiXX 00 epuTpouuTiB. Tak, Hanpwuknag, |IAM enTe-
POKOKIB 00 epuTpounTie cknae 2,21+0,54, wo BigHOCUTb
iX 0O cepedHbO aare3mBHMX wrtamis, a IAM go Oykanb-
Horo enitenito cknae 4,65+1,69, wo cBigYNTL NPO BU-
COKY afre3mBHICTb JOCNigHMX wTtamis. Mpun ubomy cnig,
BiAMITUTV BUCOKY CTYMiHb KOPEnAUINHOro 3B’A3KYy MiX
aaresielo Ha KNniTMHax GykanbHOro enitenito Ta aaresieto
Ha eputpoumTax. Tak y naktobaktepuii, 6idinobakTepir
Ta ewepixin, koediuieHTn NiHINHOI Kopensauji cknaganu

BianosigHo 0,82, 0,73 1a 0,84, a 'y eHTepobakTepa Ta eH-
Tepokoka Len koediuieHT cknae 0,64 i 0,52, Wwo cBigunNTbL
Nnpo cepefHIo CTyMiHb 3B’A3Ky (Tabn.).

BucHoBKM.

1. Xapaktep xap4yyBaHHA JIOAWNHWM Ma€ BrIUB
Ha ¢$OpMyBaHHS aare3mBHUX BAACTMBOCTEN MIKPO-
OpraHisamig, LLLO KOJIOHI3YIOTb KULLIKIBHUK.

2. Y 0oci® 3 OXMpPIHHAM BigMIYaeTbCA 30iNbLUEHHS
30aTHOCTI A0 aare3nBHOrO NPOLECY rPaMHEeraTuBHUX
MiKPOOPraHi3MiB KMLLKIBHUKA, LLLO CBIAYNTb HA KOPUCTb
CTBEPOXXEHHS MPO y4acTb rpaMHeraTmeHoi Mikpodnopm
B HGOPMYBaAHHI XPOHIYHOro 3anasieHHs HU3bKOro CTyne-
HIO aKTMBHOCTI Y NIIOAEN 3 HAAMIPHOIO Baroto.

3. Mikpodnopa kuLikiBHMKa nposiensie 6inbL Bupa-
XEeHi aaresnBHi BNAacTUBOCTI A0 OykanbHOro enitenito,
Hi>XXK 0O epuTpOouUTiB, LLO B CBOIO Yepry CBigYMTb Npo
npiopuTeT OOCAIOXEHHS aare3nBHUX BIACTUBOCTEWN,
BiANoBiOHO, Ha OykanbHOMY eniTenii. Binbw Bucoka
aaresis Ha 6ykanbHUX eniTeniounTax NosiCHINETLCA Be-
NNKUMM PO3MipaMu KNiTUH B NOPIBHAHHI 3 epuUTpoumTa-
Mu. TobTo y ogHoro 6ykanbHOro enitenioumTta Ginblia
naowa ana agresii MikpoopraHiamiB. TakoxXx He cnig,
HEXTYBaTW CMOPISHEHICTIO BGyKanbHOro i KWULIKOBOrO
eniTenito, 9K NPMPOAHUX YMOB iCHYBaHHS LONIAKYBaHOI
Mikpodnopu. Cnig BigMiTUTK, WO GykanbHWIA eniTenin
OinblU AOCTYNHUI 0N OOCNIOXEHHS HiXX epUTPOLUTU.

MepcnekTBM noganblnx AochigkeHb. B Haw
Yyac BigOMOCTI NPO BMMB MIKPOdOopK Ha GOPMYBaHHSA
OXMPIHHA OOCUTb 0OMeXeHi. TuM Binbll PoNb rpamMHe-
ratmBHOI Mikpodnopn B GOPMyBaHHI XPOHIYHOIO 3ana-
JIEHHS1 HN3bKOIO CTYMEHIO akTMBHOCTI Mano BMBYEHA W
Ma€ BUMSA rinoTesu, Wo notpebye noaansbLIoro 4ochi-
IDKEeHHS. B uboMy nnaHi Mae 3Ha4€HHS BUBHEHHS iHLLIMX
dakTopiB NAaTOreHHOCTi MIKPOOpraHiamis B 3B’A3KYy 3
nposiBamMn 3anasnbHUX peakuii opraHiaMmy y ocib 3 Hag-
MipHOIO Baroto.
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AAOTE3UBHI BJIACTUBOCTI MIKPO®DJIOPU, BUAITEHOT 3 KALLUKIBHUKA Y OCIB 3 OXKUPIHHAM

JintBuHeHko O. A.

Pesiome. B poboTi npeacTtaBneHi pesynstati 4OCNIOKEHHSA aare3anBHNX BNacTUBOCTEN Mikpodopu, BUAINEHoI
3 KMLUKiBHMKA OCi6 3 OXMPIHHAM. BCTaHOBNEHO, WO rpamMHeraTnBHa Mikpodnopa K1LWKIBHMKA Y Liei kaTeropii Hace-
JIEHHS XapaKTepU3yeTbCS CeEPEaHbO | BUCOKO aare3nBHUMU BNaCTUBOCTSMU. B CBOIO 4yepry, OTpyMaHi gaHi MOXyTb
CBIZYNTN HA KOPUCTb Y4aCTi rpamMHeraTmBHOiI Mikpodnopa K1LLKiBHMKa B GOPMYBaHHI 3ananeHHs HU3bKOro CTYMNEHIO
aKTMBHOCTI y 0Cib 3 HaaMipHOIO Baroto. MNpeacTaBneHo aHani3 NOPIBHAHHS aare3nBHOi 3gaTHOCTI Mikpodnopu Ha By-
KanbHOMY eniTenii Ta agresii Ha epuTpoumTax. Aaresis MikpoopraHiamis o 6ykanbHOro enitenito 6yna BuLLa HixX 40
epuTpoLMmTIB.

Knio4yoBi cnoBa: aaresvBHi BNaCTUBOCTI, Mikpodiopa KULLKIBHMKA, OXUPIHHS.
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AATFE3UBHbIE CBONCTBA MUKPO®JIOPBI, BbIAENEHHOW U3 KULLEYHUKA Y JIUL, C O)KUPEHUEM

JinTBuHeHko O. A.

Peslome. B paboTe npeacTasneHbl pe3ynbTaTbl UCCNeA0BaHNSA aare3nBHbIX CBOMCTB MUKPOMIIOPbI, BbIAENEHHOM
N3 KULLIEYHUKA NNL, C OXXMPEHNEM. YCTAHOBMIEHO, YTO rpamMoTpuuaTesnbHas MUkpodiopa K1weyHrka y aToi kaTte-
ropnn HaceneHnsa xapakrepnsyertca cpeagHe 1 BbiICOKO aare3BHbIMU cBoncTBamu. B cBoto oyepenb, noJsiyd4eHHble
[aHHbIE MOTYT CBUAETENLCTBOBATL B MOJb3Y Yy4aCTUSA rpamMoTpuuaTebHONM MUKPOdIopbl KNLWeYHuKa B GopMuposa-
HWUM BOCMNAJIEHNSI HU3KOW CTENEHM aKTUBHOCTU Y UL, C N3ObLITOYHBbIM BECOM. MpencTaBneH aHann3 CpaBHEHUS aare-
3UBHOI CMOCOBHOCTU MUKPOGIOPLI HA BYKKaNIbHOM 3NUTENNN U aare3umn Ha apuTpoumTax. Aoresnst MMKpOOopraHma-
MOB K 6yKKasIbHOMY 3nNUTENMIO Obina BhILLE YEM K 3PUTPOLUTAM.

KnioueBble cnoBa: azre3vBHblie CBONCTBA, MUKPOdIOpa KULLEYHMKE, OXKUPEHUE.
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Adhesive Properties of the Microflora of the Intestine of Obese People

Litvinenko O. A.

Abstract. According to the latest scientific data, obesity is a leading risk factor for hypertension, ischemic heart
disease, cerebrovascular disease. In 2007 P. D. Cani et alias suggested a hypothesis, according to which Gram-neg-
ative bacteria act as triggers of chronic inflammation of low level activity and aid the development of metabolic syn-
drome on the background of the ketogenic diet. In this regard, the study of the biological properties of the microorgan-
isms, particularly such as adhesion, can help to solve the issues of pathogenicity.

The aim of the research is to study the adhesive properties of the intestinal microflora in patients with different
degrees of obesity.

The object and methods of the research. 227 strains of microorganisms from patients with various degrees of
obesity were the object of the research: E. Colli — 46 strains, Enterobacterspp. — 27 strains, Bifidobacteriumspp. — 54
strains, Lactobacillusspp. — 48 strains, Enterococcusspp. — 40 strains, Candidaspp. — 22 strains. Also, the 63 strains
from the control group with normal weight were studied: E. Colli — 12 strains, Enterobacterspp. — 9 strains, Bifido-
bacteriumspp. — 12 strains, Lactobacillusspp. — 10 strains, Enterococcusspp. — 16 strains, Candidaspp. — 4 strains.
Adhesive properties of microorganisms were studied by two methods: on formalinized human erythrocytes 0 (1) Rh (+)
blood group according to the detailed method by V. I. Brilis et alias and on the buccal epitheliocytes according to the
method of GoldmanaD., GoetzIE. modified by A. N. Mayansky.

Results and discussion. |IAM of enterococci from patients with obesity was 2.21+0.54, and IAM of enterococci
from the control group was 2.60+0.34. IAM of lactobacilli from people with overweight was slightly higher than from
those with normal weight, respectively 3.84+1.15 vs 2.43+0.32. Bifidobacteria from the intestine of people with obe-
sity had lower IAM — 2.13%0.49, in comparison with the control group -2.56+0.4. There is an increase in adhesive
properties of E. colli and Enterobacterspp. 3.15%x1.11 and 4.25+0.96 respectively, in comparison with the control
group, where 1AM of E. colliwas 2.31+0.32 and IAM of Enterobacterspp. was 2.51+0.43. An inverse correlation be-
tween the number and adhesive properties of lakto- and bifidobacteria is traced. Correlation coefficients were -0.75
and -0.73 respectively, which can be explained by reaction of adaptation of normal intestinal microflora under the
conditions of interspecies competition for existence. Gram-negative microflora and enterococci didn’t have trusted
correlation relationship of quantity and adhesion.

As a result of a number of experiments, it was found that IAM to the buccal epithelium was slightly higher than to
the erythrocytes. For example, IAM of enterococci to erythrocytes was 2.21+0.54, which relates them to the middle
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adhesive strains and IAM to the buccal epithelium was 4.65 * 1.69, which indicates a high adhesiveness of experimen-
tal strains. The high degree of correlation relationship between adhesion to buccal epithelium cells and adhesion to
erythrocytes should be noted. Linear correlation coefficients of lactobacilli, bifidobacteria and Escherichia were 0.82,
0.73 and 0.84 respectively, while the coefficient of Enterobacter and enterococci was 0.64 and 0.52, which indicates
the average degree of relationship.

Conclusions. The nature of human nutrition affects the formation of the adhesive properties of microorganisms
that colonize the intestine. There is an increase in the adhesive process of gram-negative intestinal microorganisms in
people with obesity, which says for the statement that gram-negative microorganisms are involved in the formation of
chronic inflammation of low degree of activity in overweight people. The intestinal microflora reveals more pronounced
adhesive properties to the buccal epithelium than to erythrocytes, which in turn indicates the priority of the study of
adhesive properties on buccal epithelium.

Keywords: adhesive properties, microflora, obesity.
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