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Oonw.. i3 ;uexani3Mie, 3anponoH0Ba1<ux on llOJICHeHl<Jl p0381tlnKJ? ma npozpecyem<l<Jl 
nea.n1<.020Jl&Hoi" :HCUposof X60po6u nf!tliHKU (HAJKXII), e 6aKJnepiWlbHa mpaHCJlom14iR 
ma eHOomoKCe.MiJI, 1140, 111< eeaxmomb, MOOIC)lmb 6ymu o6yMo8Jteui iJuc6i030.M 
ma 11iosu114e1<010 KUIUl(1}6010 npo11u1<11icm10. 3a paxy1<01< 3!Ui1< Mi1<po6iaMy MO:JICl<a 00CJ12mu 
RX nommue11.020, maK i 36opomn&ozo etjJeKmy tlepe3 61VlUB 11.a pbnD.Mallimni JlaHKU 
namozeuesy HA)J()([J - eiO 6ioxi.Mi1lHUX no«asuuKiB Oo 1taKOnutleHW1 :JJCUpoaux BKJuottenb 
y nf!l4iH'lfi. TOMY notuyK npentlpamy, 11mU ;uiz 6u e4JeKmU6HO 6nllU6amu Ha npu'lunu 
<jJopMyeaH.Wl cmeam03y net1iHK:U, cmas KlllO'WBUM cepeiJ iJoCJZiiJ:»eeHb ocmauuix poKie. 
Mema Ooc!tW:m:emm - BUINUmU CKJ1ao MiKpO(jiOMJI KUtuKUJl<UKtl ma 6ioxiMiw.i nol«l31<UKU 
y natffcwniB i3 HeallKOZOll&no10 ;JfCU]J06010 xoopa6o10 TWlimcu do ma niCll.JllliK)'BallWl i'H}'lliHOM. 
MamepiWI ma ''""'wiJu. l{o oU3aiiny 00CJ1iihce1<1111 yeiuu.uu 93 na'lieumu i3 HA/KXII, 
RKUM llpll'JHa'«lllu 5 2 In;mit<Y-Heo (e1<empa1<my Tonina...6ypy) oei'li na iJe11&. /Jiu! 
niomeepO:J1Ce1<1111 oi11ZH03J1 HAJKXII npoBeiJeHo Y31{ 00C1tio:J1Ce1t1'Jl ma eJZacmozpatjJilo 
ne'4iHKU. MiKpo6iOM KUWJcie1twca Oo ma niCM RiK)'&WIHJl, 6U31«l'laecs 3a OonaMozow 
MemoiJuKU IIJIP y peaRbHOMJ' 'laci ma Bl<lllO'lae BU3Ha'len1111 Bacteroidetes, Finnicutes, 
Actinobacteria, a mal(f}:JIC RKicne 6U31UZ'lemm Candida Albicans, Candida glabrata 
ma Candida krusei. TpueaJliCmb J1iK)l•a111111 - 20 onis. 
Pe:zyJ1•mamu. llo1<mnuKU oo ma nicn Jtizysan1111 npo0eMoncmpyeaJ1u 3Mi11u 
y MiKpo6iDMi KUUtKiBHUKll Ha ,Poni 8:JICUBaHHR lnyJZiHy (3pocmaHHR Actinobacteria), 
no•:pa114en1'1l 6ioxiMi'lHUX noT<m11u1<ie (2aMMa-211yma;uill mpa11enenmuomu (ITTII), 
mpu2Jlitjepuois (TI'), Rinonpomei'iJis suco1<0i' 114ill•nocmi (JmBII.(), C-pea1011uBHozo 
6i.nm (CPE) eucoKD11.ymn.ueozo). TaKO:JIC ecmaH.OBJleHo KDpemt14iU11ui1 63ae.M038 'a3oK 
Mi:Jlc 3pocma1<1<J1M pisl<Jl Actinobacteria 11a tjJ011i Rizyea1<1<J1 I1<yJ1i11aM ma 3Me11iue111<J1M 
Ka1t0u003Y KUIUKi61lUT<a. 
Bucnoso1' leyJJiH M.o:JICe 6}1mu 't/,QCmu1t010 mepanii' y na'ijieHmie i3 H.AJKX[J 3a paxyHDK 
n03umuenozo BMU8Jl ua 6ioxiMi'4Hi no«asnuKU t/JopfiAYBamm cmeamo3Jl ma 3aeiJRKU 
MO~JVltjii' MiKpo6iOM)' KUIUl<i81lUKJJ, 1140 811J!U8ae Ila 31lU:JICeHllJI np03allaJlb1lUX MapKepiB 
ma piBWl enOomoKCeMii: 

ROLE OF INULIN IN NONALCOHOLIC FATTY LIVER DISEASE TREATMENT 
AND CHANGES OFTHE GUT MICROBIOME 

K. JJ. Kvit', N. V. Kharchenko' 
1 Danylo Halytsky Lvlv National Medical University, Department of Therapy .N2 1, Medical 
diagnostics, Hematology and Transfusiology, Lvlv, Ukraine 
' Shupyk National Healthcare University of Ukraine, Department of Gaslroenterology, 
Dietology and Endoscopy, Kyiv, Ukraine 

Bacterial translocation and endotoxemia due to dysbiosis and increased intesti.nal 
permeability have been proposed as the possible mechanism that provokes development 
and progression of nonalcoholic fatty liver disease (NAFLD). Microbiome variations 
could lead to positive and negative effect due to the impact on different links of the 
NAFLD pathogenesis - from biochemical markers to the fat accumulation in the liver. 
Therefore, looking for thetherapy that could effectively in CUence on the liver steatosis 
prevention has become a topic research during recent years. 
Objective-to study the gut microbiome composition and biochemical markers in patients 
with nonalcoholic fatty liver disease before and after inulin treatment. 
Materials and methods. The study design included 93 patients with NAFLD who were 
given 5 g of Inulin-Neo (Sunchoke extract) twice daily. NAFLD diagnosis was based 
on the ultrasound and liver elastography examination. The gut microbiome before 
and after treatment was determined by the real-time PCR methodology and included 
the Bacteroidetes, Finnicutes, Actinobacteria measurement, as well as the qualitative 
determination of Candida albicans, Candida glabrata and Candida krusei. The duration 
of treatment was 20 days. 
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Results. There were Actinobacteria and Firmicutes growth in gut microbiome, 
improvement of biochemical indicators (gamma glutamy/transferase (GGT), triglycerides 
(TG), high density lipoproteins (HDL), high-sensitive CRP (hs-CRP)) after the Inulin 
treatment. Also, a negative correlational relationship was marked between the level of 
Actinobacteria and intestinal Candidosis after the Inulin therapy. 
Conclusions. Inulin can be a part of therapy in patients with NAFW due to its positive 
effect on the biochemical indicators of steatosis and by gut microbiome modulation, 
w_hichaJJec~thenetJuctio71ofpn):i1l~TflTflatoryTflal'ket'sandtheendotoxeTflialevel. 

Bccryn 
KoH:a;eIIIIiH rrpe6iOTHKiB BHBHKJia 3Ha'tffio n:i3Him:e, 

Hill< npo6ioom:iB i BIIepme 6)1lla 3!11IpOIIOHOBaHa 
Gibson Ta Roberfroid y 1995 p. KJnoqoei acrreIITH 
e$eKTiB IIpe6iOTHKili IIOJillI'llIOTL y TOM)', nw BOID! 
He neperpaBllIO!OTLCJ! y lllJl}'Hl<OBO-l<llilll<OBOM)' rparri 
Ta HSJl.aroTh crrp:wrrn.HBHi BIIJUIB Ha CT3.H 3,ll,OpOB 'JI 

iimimi.eyyMa 3a /IOllOMOIUIO Bnmmy Ha BJiacHY 
Miiq>0$nopy KHIJilciBlD!Bll [I]. 

Ilpe6iOTBKH HeKpOXMllJibHi rrruricaxapH,llH 
i OJiirocaxaplf.llH, .00 lKHBJil!Th IIOBHY rpyny 
6wcrepili, CTHM)IJIIOIOTL iX JPOCT8HHJ! i Me-ra6om"HY 
a.KTHBHiCTh. ICHyKITh pi3Hi BH3HaqeHHB npe6iO'rnxie, 
!IpOTe 6im.rnicTb fa HllX 30Cepe,lllKeHi Ha TOM)', !IIO 
npe6iO'TIIKH - n;e pei:!OBHHH, m;o He BCMOKrylO'ThCJI 

Ta UIJUIXOM Mera6onhaqii MiKpooprruri3MaMH 

MiKp06ioTH MOll)IJIIO!OTL C!CJIB/I Tala6o alITllllIDCTb 
MiKpO$JiopH KlmIKiBHm<a, a OTIIre, HR/laIOTL cyrr<:BHK 

cjJi3iOJiori'IHlrli ecjJeKT Ha BOCb oprani3M [2,3]. 
Haltsi)loMimi 1Ipe6iOTHKH-11e: ofilrocjipyKTo3a, iH)llliH, 

~Of'O MOJIOKa. 

OlllD!M fa Hllii6im>m Bml'ICHllX IIpe6i<mfl<iB c 
lHyJriH - nOJiiMep D-cjJPYJ<TC3H (noni$PYJ<TC3aH), JOOrii 
nenepeTpaBllIOE:TuCXYBepXIlbOM)'Bi,'J)lmi YpBBHOn>TPaKTY 
ii /lm<O/ll!Tb 110 Kllill"""""Y y IIpW<rll'IIIO HelMiHeHOMY 
BHrlili,l\i, no)li6Ho ICJiinroBmri, IIOKpllilzyIO'lli lioro po6oTy 
[4]. y IOilII"""""Y BiH CTaE '""''° llJll! 6mcreprn, n10 

Mi=c11 TaM. 3mqieMa, 6icjii.Ilo6aicrepll Ta Lactobacillus 
species !IpQllYI<YIOTh 2, 1-cjJpYJ<Tan-cjJpyimmori.rqiollll3a­
eil3HMH, u~o M(})K)'TI> 'llacTKOBO neperpawnonam: lliynllI. 
Ilpme mrli6im>ma Icim.Ki= iH)lliiHY MOl!Ce /IOCJIIBYTll 
TOBCTOro KHIIIKiemma JIHme y proi """"'"""' cepe/IHW­
Ta /IOBroJiaHIJ;IOroBOro iR)llliey. ToM)' cy6cTpar, 3 mroro 
BHJI06yBa£TLCll iH)llliH, CTae !CJIIO'IOBl!M y n:Wiopi 
npenapariB (AprnmoK, TorriHaMGyp) [5,6]. 

0KpiM rrpe6iOTH'IHoro e<P•KTY ( c~I po cry 
mpHCHllX 6aKTepiii), 11eil npe6iOTl!K IIi.LIB11II1YE 
BCMO:icryIYlHlill K8.!Ihn;llo y TOBCriH KHIIIIJ;i, BilJJHBae 

Ha MeTa6ruri3M JriII:i;iiB, 3MelIIlI}'IO'IH pH3mc po3BHTJ<Y 
aTepocICJiepmy, 3HIDKY£ piBem. rplfilri11epH11iB y KpOBi, 
MOll)llI!Oe ce1<pel.1iio iHc)llliffY [7]. 

Hea.JlI«Jrom.Ha JKHPOBa nopo6a IIe'limrn 
(HAJKXTI) - O/IHO 3 HailIIonmpeHinrn:x 3ax.BOp!OBaHb 
ne'limrn y 11opocmtX y cyqacHOM)' CBiTi. BOHO ricro 
noB' JL3aHe 3 BicueparroH.HM OJKH.PiH.IDI.M, Mera6oJJilffi.HMH 
p03JlaJJ;aMH, iacyninope'.:UICTeHTHiCTIO, n;yKpOBHM 

,n;ia6eroM i po3rnx,n;aen.cJI m neqfinroulfi npOJIB 
MeTa60JJi'ffioro ClfHllPOM)' [8]. HA)l(X]1 B!CJIIO'!ae CIIeKTP 
3BXBOpIDB3Hb, IlOB '.a:38JDIX i.3 HMBBiCTIO BaRDIIl'[qeHb 

JKHPOBHX Bi)IICJia)leHb y 6im.rn Hill< 5% rerraTOQHriB 
3a Bi.n;cymocri roKHBaHIDI amrororno, :rn;o rrepeBmnye 
renaTO'I'OKC.K'!Hi .n;oJ:u. 
ISSN 17274338 https://www.bsmu.edu.ua 

HAJKXII Mae .n;eicim:.n cra.rdii:: croaro3 Ta 
HOa.JlI«JroJII,HHH CTeaTOreIIRTI!T (HACI), Jl10, y CBOIO 
qepry, MOllre nporpecymrrn 110 cjii6p03Y, 11HJl03Y 
Ta rcnarow:mom1paoI .tmp11HHOMH [9]. 

,[IJIJi llOllCHOHHK IlfilOreHOJY Ta !IpOipOeyBaHID! 
HA)l0{11 6yna 3a!IpOIIOHOBaHa Teopill <<.IJ;BOX. )'ll!lpiB». 
«IleplllHii y11ap» cjJopMyE:ThCH B pC'.lyJlhnrri ~HHH 
nin;emneHoiKirrLKDcri Bi.n:r..HHX:impHHXKHCJIOT /1,0IIeirimrn 
3a CIIpHl!HHl! iHC)llliHope:llicTeIITHocri. lHJzylcnill «.rqiyroro 

y11apy» CTaeThC-" 3a pax}'HOK OKCH)la:Tm!HOro crpecy Ta ijiI 
!Ip03aIIllJibHHX !1HTOJciHiB, Ii10 !IpH3BQZIH'llo /10 p03BIITI<y 

•ana.rre""" m HAcr [!OJ. 
Ilp01'e ui;.l;He,ll,aBHa 3'11uHJiacn i -reopin «rpernoro 

}'llapy» - 6aKTepiam.Ha TPaHcrroKRiiil! fa KlmlKiBHHKa 
Ta CH;l;OTOKCeMllI, m;o, me BBIDKaIOTh, M01Ke 6ym 
o6yMoBUeHe ,n;Hc6iosoM Ta n~mu;eHOlO KHUIKOBOJO 

npomnrn:iCTIO. OKpiM TOro, 11e11am 6im.me 11ocJii/lll<eHL 
BI<a3}'l0Tb Ha re, w;o HAJKXII y 11opoCJIHX mmirariB 
IIOB'113a.Ha i 3 HWIBHiCTIO CHH,ll,pOM)' HSJl.MipHoro 

6aKTepiiiHoro pocoy y KHIIIl<lllmmy [11]. 3mq>eMa, 

npoHHKHiCTh rrpoBOK,YeThCB nopymeH1UIM Mi:JncniTHHHHX 
!Ilim.HHX "E',llHaHJ. y KlmlO'II!HK}'. CyqacHi )IOCJii/lll<eHHJ! 
,n;OBO~, m;o aHWIOri'IHi 3Mi.HH HW!BHi mKe Ha pBHHix 

cTa,ll,in HA:>KXII. IlpOTe, HK Bi,ll,oMo, i.toci icuyron. 
IIOmyKH /10/laTl<OBHX cjJaKTOpia p03BHTJ<Y HA)l(X]1 

Ta Mexa.iri.3MiB BIDIHB)' Ha I«»KHy 3i cra,n;ii nporpecyBaHm£ 

3axBoproBaHm£. HanpHKITa,ll;, UIJISIXOM MO,Izy1nm,ii 
Mil<po6ioMY Ta BIIJillBY Ha MCTa6om'llli cjJaKTOpH [12, 13]. 

,llocJii,D,m<KH !IpHIIYCKlllOTb, 1110 !Ipll'.3HR'leHHJ! iH)llliHY 
man1e 36im.:rmrrn: ui,nuocny qyce.rr1.1ricu. 6aICTepiH, 
JIIci !IpO.z1Yl'YIOTb IropOTKOJJ!l.III1IOIDBi lKHpHi KHCJIOTH 
(KJDKK), Ii10 3MOHfilYE piBeHb !Ip03allaJThHHX MapirepiB. 
fl-3B '.1130K MOJIOI<)IJI cjJPYJ<TaHiB HO p03IIIOIJJIIOETbCJ! 

ll-rJIIOiro3H/lll3aMH (cjJepMCIITaMH) TOHKOl I<HllIICH, 

BHacJI~OK qoro BOHH ,ll,OCMaIOTh TOBCTOi KHIIIKH, 

11e yrmrbyIOTbCJI MiKpooprani3MaMH. Y pesynLTari 
MCTa6onhM)' iH)llliHY MiKpo$JiopoIO y TOBcriii KHmlli 
YTBOPIOCTLCJI eH)IOreHHa Macmma KHCJIOTa (6ympaT), 
i CTHM)'JIIOCThCl! 3JlOCTaHHJ! 6ympaT-IIpOJ1YKYIO'l'.l!X 
6aKTepiil, 30KpeMa Faecalibacterium prausnitzii [14,15]. 

ByrHpaT - 11e KJDKK, """ Mae 6araro mpHCHHX 
wiacnmocreii, B T. tI. npOTII3a.Ila.m.mdi eit>eIIT. Ta.KO)l(, 
3a ,ZJ;aHKMH ,ZJ;eJIKHX asropiB, iHy.ll:iH MOlEe 3MeHmynarn 

eH,ll,OTOKceMiro lllillIXOM 36i.m:,me:mrn 'llacTKH 

6i$i.Ilo6wcrepili Ta mucro6aKTepiH [16,17]. 
Bi)loMa pom. iH)lliiHY i CTOCOBHO BlIJlHB)' 

Ha MeTa6ruri'fHi Ml!pKepH. 30KpeMll, IIpHiiOM 16 r/)leHb 
iH)lliiHY CllpHllB 3IDDKeHB'.IO iH/leru:y MacH rirra (!MT), 
CHCTOJiilJHOIO aprepiSJThHOI'O THCKy Ta IIOK83HKKa raMMa­

myraMiJI rpaHCIIOIITH/1"3H (ITTil) y CKpOBaTI.li KpOBi 
[18,19]. Cyicyrma/til! iH)mlliynpIDB()JIHTb /10 HopMllJri3mW 
KHllllIDBO! MiKpOqmopH Ta CT8Hy CJIH30BO! o6ruromru. 
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TOl!CI'OfO Klllllll'lllHl<ll Ta, Jl'.K HaCJMOK, 3MOHlllY€ upocyro:Wo 
eH,11oroKCmriB Ta Ix I1HPK}'JIJ!Illlo y xpoBi [20,21 ]. 

CaMe TOM)' 6y;Io uixlmHM BHll'IHTH BIIJlHB iHyJiiHy 
HaMiKp06ioMynau;ieHTiB hHWIBHOIO HAJKXTI1 ocicim,irn: 
MO~ IIpOHm<HOcTI Ta CKJia,ey Mii<pmjmopH 
KH.TIIJ:ciBH.Hira, a TaIIDlK BllJIHB Ha tjlaxropH eH)J;OTOKCeMii 
381\!IJil<H npilliOM)' npe6i"1'Hl<ll MO>Ke CTaTH Ql1HHM 
i3 K.JTIOTIOBHX MexaHi3MiB npo$irra.KTHKH Ta 3)7IIHBKH 

nporpecyuauHJ1 lKHpOBOi im!>im.TPrutii ne'limrn. 

Mera pofioT11 
Bl!B'Il!TII CKJillJ1 MiKpo6io><y KHIIIlriBllIII<a Ta 6ioxiMi'Ilri 

IJOK83HHKH y nrutieHriB i3 HCaJIKOfOJThHOIO >J<HPOBOIO 

XllOpOOOIO ne<rimrn IJ.O Ta niCJill JiixyBamm iHyrriaoM. 

M1nepia.u i Mll'.l'O/IH 11owWt<emm 
06cTei!reHo 93 nrutiram ('<oJioBixiB-42, lKiHoK-51) 

i3 HAJKXII (cepeAHiii nix 46,97il,53, IMT 27,43±0,74) 
603 TIDKKIDt cynyrnix 3aXBopIOBllHb Ha 6roi JII.BiBChl<!JTO 
aaJtiomun,aoro MOAH'<HOro yaiBepcl!TfilY iMeHi ,[\amma 
r~ro Ta AreHUil «TpycKaaellbeypopr». 

IlpoBe,l1eHe 6ioxiMi'IHe 110CJriwKeHHJI Micnmo Jrini;imlli 
npmi>im,, C-peaKI'KBHJ!li 6iJIOK BHCOro:iqymHB!lli, OJiaHi­
aaMimnpam:$eproy (AJTI), acrrapraraMlliorpaE<c<i>eproy 
(AC1), lT!TI, 6iJiipy6iH (3"1"l1lJLHl<ii, npllMHi\ Ta HeIIpX­
MHi!), anOJrinonpore!H B, anoninonporelH Al. 

BH311!l'IeHHX Mixpo6aoro cKJia,ey Ha piHlri 
ronoBHoro Mixpo6Horo THIIY npoeo~HJIH IIIJ!JlXOM 
i;ieHTH<l>irontii 3araJILHOl 6a.KTepiam.Hol ,[\HK, a ,!Uil( 
lia.KTepoi)iiB, <I>ipMieyTiB Ta Ar<TiHo6a.KTepiii IIpOBOll.lillli 

3a 11on0Moro10 Kim.KicHoi IIJIP y peanLHOMY qaci ( qRT­
PCR), smropHCTOB}'IO'lll reH-opieHTOllllHi npaiiMepH. 

YJih'Ipa9ByKOBe.n;oc.rri,n;HceHIDinpoBe,n;eHOBCiMnaqirn­
TaM. KplfreJlilrnH II!ll!BIIOcTI JKHJJOBCl im)>im.Tjlaqil' 6y;Io 

lllI<i>Y•He rriilBllll1eHHJI exoreI!Iloc-ri napenKiMH ue'liam, 
3MemueHHH ocna.6.neHIDI neqimrn Ta cniBBi;J;ifome:mm 

()riginalresearch 

MhK piBHeM JICKpa:eocri ne'limrn Ta npaooi HHpKH, w,o 
po3paxOB}'BWIOCJI ):tJill BH3HWiemra rerraro-mrpKOBOI'O 

iBP.=y. 
tlJJ.B: ni;iTaepil)KCHilX Ta BCTaHOBilCHilX p,iam03Y 

Hea.JIKOIUJILHOl JIDIPOBOi nopo6K neq:imrn 38CTOCOB8.HO 

OmrcyBaJn.IIHl<H GAGE (93 nrutitSHTH) Ta eJiacrorpa<!>iIO 

ne'lil!l<H (78 narlieHTiB ). 
IlpH3H!l'IeHo npHiioM npenapa-ry «lliyJiiH-Heo» 

(eKCrpa.KT ronirraM6ypy y Jl'.KOMY MiCTllThCJI 75% inyiriHy 
h 11omKHH010 MOITeI<ymqmoro JiaHnrora - DP > 30-35), 
TepMiHOM Ha 20 )llriB y /103YBaHHi 5 r l(Bi'li Ha l(eHL 
OlljlMy uiCJill DKi. IlpOTxroM MiC>fl1l! 110 IIO'!aTI<)' Ta ni.rl 
qac JJiK.yiwrwt nar(ieHTH ae IDKHBMH npenapariB, mri 
MOIJIH 6 BIIJIIIBf;ITT[ Ha CKJJ8,ll; MiKpo6iOMY KHIIIKi:smnca 
( aHTH6a.KTepiiiBi, upo6iOTH'!Hi, 11pClT!IKllH)1H.!I03ai). 

CTamCTil'IHHii manh npoBOllHlIB 38 11on0Moro10 
Statistica 11.0. CT1tIHCTll'll!Itiiaaruri3ne3anell<HHX3Mllim!x 
nporuwmcx 3 BHKOp!ICTaHHJIM t-KplfreJliIO Cr@o.ueHTa 
(llacCTOpoHHbOTO) llJ1lI HenapID!X 11amtx. 3s' Jl3KH 

Mi>K 6ioxi.Mi'll!HMH napaMeTjlaMH, T11IIaMH 6a.KTepiii 
Til iHmllMll ll0Kl13HHKBM!I B ycili rpyni )IOCJIWR)'BaJm 
llllIXXOM poopaxym<y xroe<jliniorriB KOpenaqll MOMemy 
IIPOll)'Kl'Y Ilipcmra (r) Ha Heo6pofu!eHHX l(llHllX. 

Mix<rpynoBi Bi.rlMimiocTi llJ1lI HopMam.HO po31IOl(i.rJeID!X 
llaHBX nopiBIIIOBaITH 3a llOIIOMOI"OIO 1-KpmepiIO 

He3aneJKHOt Bl!6ipl<H 3 IIOnpaBKOIO Ha TeCT)'BaHHJ! Kim.KOX 
IIRpaMeTjlIB. 0rarnCTif'IHO 3Ha'l'.)'II1HMll BB""""1'.HCX 

Bi,i:\MiHHOcri 3 p-3Ha'leHH.llMH :o;0,05. 

ProyJILTaTH Ta ix 06rneope111m 
3riAHO 3 pe3YJIF.>TaTaMH Tafur. 1, ~OCTOBipHe 3HIDKeHHH 

rricIDI JiixyBamm Bi,It3HaqeHo MhK rroICa3HKKa:MH ITTII 
(48,5±5.7 rropiBHllHO 3 25.5±4.87 niCJill JiixyBamm), CPli 
BHCOKOqyTJIBBHM (5,58±0,4 TS 3,160,23 BillIJOBi)IHO), 
piBHeM Tjl11IlriiiepH11IB (2.11±0,39 1(0 JJ:i.Ky:Bamul, 
1,7±0,17 ni= JiixyBamm). 

Ta!i.II1111111 
lanlJILHOI<JIOO'IHi Ta fiioxrniqm ll0Kll3HllKll y Dam,irnrla il HellJIKOroJILHOIO llmpOBOIO nopofioro De'liHI<ll 

110 Tll niCJl'.Jl Jii.l<yBllllHB IuyJii110M-Heo 
TIOl<l13ID!X (nonMa) llo n:imarrHJ! (93) : IlicJIJI mmaI!Ilj[ 193) 0 

Ilv!T,I<rl"' 26.15±0.67 24,2Jol.21 ;,,0,05j 
ThroK03a rrnoei, MMOm.IJI 5.2±0.25 4.9±0.14 <::0,05 I 

3ara.nLH1ili6irri.PYt;iH,..,,.0J1Lh1(<21L 14.5±1.32 + J4,ll}tl.15 ;,,o,osj 
IloXMHii 6irliov6iH, MMOm.IJJ (<5) 3.2±0.31 2.65±0.31 >0,05 : 
HennlfMIDi 6iJiipy6iH, MMOJr&/JI (<15% Bi113araJThHOro) 10.4±1.28 8.4±1.16 <:0,05: 
ACT MO/JI (<40) 32.6±3.5 26.7±1.9 <:0.05: 
J\J1T,1v[Q/J1(<41) ................................................................................................................................ }~,1"'4:.5" 32.3±1.8 ............... ;,,(),()5"j 
ACT/AJIT (0.91-1.75) 0.86±0.08 0.82±0.08 <:0.05 I 

3ararrLmrn XO.~CC"""'HH, MMOm.IJI (,,;5,2) 5,3±0,26 4,45±0,13 <:0,05: 

.llIJ,illl~,..,,.olll,/JJ(:o;0,26:1,0) ............................................................................................ o,~4:t0,13 0,58:t0,()7 <:0,05 : 
JlIIBl!I MMOJr&/JI (;> 1.56) 1.4±0.08 t 1.56±0.08 <ii:IJS! 

TaKOll< 3a<i>iKcoBaHa 3H""Yll1a phH"lI" MhK piBHeM 
JIIIBlll 110 (1,4±0,08) Ta nicJ1J1 nixyBamm (1,56±0,08). 

1\i ITOK83HHKH BX0)1J!TL 110 MapKepiB, IJ10 BIIlI!IBa!OTb 
Ha p03BHTOK Ta uporpecyiwrwt 11earr1<0rorrhHOl >K!!pOBOl 
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xaopo6:u rrei:illnrn, ODKe, .n;ocronipn1 ix 3Mimt: niCJUI 
JJ:i.Ky:Bamul lHyrrirroM MO>K)'Th 03HR'Iltrn II03!ITHllHllH 

BllJil!B npe6i"1'Hl<ll Ha rroKa3HHKH Jii.ni.rlrroro o6Miny. 
Taxrox 3HIDKemm IIOK83llIII<a C-peaRTIIBHOro 6im<a 
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BHCOICOqyrJIHBOro 3 3,16±0,23 rricJDI niKyBaHml 
Ha rrparHBary 5,58±0,4 .n;o B1Cll3Ye Ha 3MemneHHJ1 
eH,ZJ;OTOKCeMii. Bo.n;eO"lac 3a4>iKcoBaHo noJHTHBHHH 
BilJIHB lHy.niHy Ha piBeHb IlIIBm;, JIICHH BX.OAHTJ> 
.n;o IlOK83HHKiB MeTa60Jri'IHOI'O CHHMJOM}', m;o TllKOJIC .n;ae 

3Mory BWHll'IHTH re11,11;eHIJ,iro .n;o 3HIDICeHHJ1 cl>a.KTOpiB 
pH3H1cy EHpOBOi iecl>i.m.TPa:Qll neirimrn. 

Eyno uixaBo rrpoaHruri3yBam CICJI!m Miicpo6ioMY 
ICHWiciBmnca Ha cI>oei nixyBaHmI IHy.niHoM Ta .n;o noqancy 
Tepanll (Ta6JI. 2) . 

Tafi.rra~2 

c KJIS.Z. MIKpO tr I H IOMY ICBmKIBBBxa .n;o Ta mCJIH JllK)'B&BBB ,eyJimoM- eo 
llo JiiirvBaHIDI (93) IliCJDI H• (93) D 

Bacteroidetes (%) 51.6±2.36 
Finnicutes (%) 28.41±2.54 
Actinobacteria (%) 6.38±2.41 
Finnicutes/Bacteroidetes ratio 1.621.23 

Ha cI>mri nixyBaHmI IHy.niHoM BWHa<1eeo 
.n;ocroBipHe 11i.n;BHm;eHHJ1 piBHJI 6aicrepiH Firmicutes 
Ta Actinobacteria. B8JICJIHeo 383H8'11ITH, m;o .n;o nmy 
Firmicutes Bmi.ocJITbcJI Jla.KT06aKTepii, mci, 3a .n;a.HHMH 
.n;ocni,z:oKe:w., J.n;arni MeTa6oJii3yBam lHy.niH Ta eWIHmrm 
Ha JMemneHHJI e11,11;0TOKceMil. A .n;o nmy Actinobacteria 
HaJieJICaTL Eicl>i.n;o6axrepil, o~ero 3 cl>yincn;iH J11CHX e 
BHpOMeBHJI KJDKK, 3.n;llTHHX BIDIHBaTH Il03HTHBBO 
Ha 3MemneHHJI ni.n;BHDJ;eHoi IIpOHHKHOCri criHKH 
K11IIIKiBmma, a TaKOlK 3MeHIIIYBlml 6ioxiMi'IHi 
IlOl(aJHHKH, JIKi xapaKTepH3)'!0Th p03BHTOK HA)I(XJI. 

,lJ;o aHaJIUy CTaHY MiKp06ioM}' KHIIIDBHHKa, OKpiM 
Bacteroidetes, Firmicutes, Actinobacteria, Finnicutes/ 
Bacteroidetes ratio BXO,Il;JITh 110K83HHKH BaJIBHocri 
KaH,ZJ;H.n;ooy (rncHe BH3Ha<1eHWI Candida Albicans, 
mcicee BH3Ha<1eHHJ1 Candida glabrata, JIKicHe BH3Ba'leHHJ1 
Candida krusei). HaJIBHiCTI> KaH,ZJ;H.n;03Y y .n;oeoni 
BHCOICOMY ei.n;COTKOBOM}' cnmBmi.omeeei Jacl>iKCOBaBO 
B aeani3i Ha Miicpo6ioM y lla:Qiarri.B h HeaJIKOl'OJILHOIO 
EHpOBOIO XBOpo6oro IlC'liHKH .n;o JiixyBaHmI. 

0.n;eiero h BIDI<JIHBHX YMOB .n;H3aiey .n;ocni,Il;)KeHHJI 
6yn:o BHKJIIO'leBWI npe11apariB, m:o Moxcyr'L BWIHmrm 
Ha CICJI~ MiKp06iOMY ICHWiciBmma. TOM}' na:QieBTH 
He npHiiMaJm nponrrpH6KOBHX npenapariB. IlpOTe 
rricIDI niKyBaHml IHy.JriHoM-Heo BWBa<1eHo cyYYeBe 
3MemneBHJI HaJIBHOcri Candida (pHc. 1 ). 

60 

so 
40 

30 

20 

10 

0 

53 

Candida 

• Ao 11iKyBaHHfl IHy11iHoM (93) 

• nic11fl 11iKysaHHfl IHy11iHOM (93) 

Pac. 1. HaJIBeiCTI> Kall,l1;H.n;03Y y MiKpo6ioMi 
KHIIImHHKa .n;o Ta niCJDI JiiKyBaHHJI IeyJiiHoM-Heo. 

,rt;o nixyBaHmI y 53 na:QieHrie h 93 o6crelKeBHX 
Jacl>iKcoeaeo mumHicn o.n;eoro a6o .n;eI<i.rrLKOx eH.Ztie 
KaH,ZJ;H.n;OOy y KHIIIDBHHKy 38.B,Il;llKH IIJIP MeTO.n;mti 
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45.9±1.13 ~.05 
39.6±1.73 :S:0.05 
10.98±4.1 ~0.05 
1.29±0.5 ~.05 

mcicHoro BH3eaqeHHJ1. IliCJDI 20-.n;eeeoro npHiioMY 
IHy.niHy Heo noKaJHHK cyrreeo 3HH3HBCJI. 3oKpeMa, 
y na:QieHrie h eeamcoroJThHOIO EHpOBOIO XBopo6oro 
neqffiKH Bi.n;COTOK Candida 3MemnHBCJI 3 57% .n;o 27%. 

Taiarii pe3)'JThTaT He 6yB o'liicyeaHHM, TOMY npoBe.n;euo 
.n;ocni,Il;llCeHHJ1 KOpeJIJ1n;iHHHX B3aeM03B 'JIJKiB, JIKi MOI"JIH 
CIIpHll.TH TllKOM}' cyrreBOMY 3MemneHHIO Bi.n;COTKa 
Kall,l1;R.n;03y y na:QieHrie h HeaJIKOI'OJThHOIO EHpOBOIO 
XBopo60io neqiHKH. Pe3YJ11>TaT npo.n;eMOHC'IJlOBamrn 
Ha pHcyHICa.X 2 Ta 3. 

t Actinobacteria 

Candida . 
Pac. 2. Kope.mrn;iHeHii B38E:M03e'Jl.30K MilK 

Actinobacteria Ta Candida y na:Qiarri.B 
h HeaJIKOI'OJThHOIO EHpOBOIO XBOpo6010 IIC'liHKH rricJIJI 

nlKyBaHWI leyniHOM-Heo. 

,/ . ..... , .... ,,, ·--·--- ----
' 'r//// • ·; ;/ / / //.'. / / //./ "'// · ,;/ . . / 

Puc. 3. KopeJIJ1D;iHHi B3aeMooe'J13KH MilK noKaJHHKaMH 
MiKpo6ioMY ICH111Kiemnca Ta 6ioxiMi'lllHMH MapKepaMH 

y na:QieHriB h HeaJIKOI'OJibHOIO EHpOBOIO XBOpo6010 
neqffiKH nicJIJI JiiKyeaHIDI lHy.niHoM Heo. 
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3BOpOTHlil KOpeJI>II:tix cepe)IHhOl CilllH (r---0, 31) Mi>K 
pillaeM Actinobacteria Ta KllH)IH.Z1030M KllillKiBHHKa 
6yna ui,!13Ha'leHa y nauicmill i3 HAXXII Ha ,Poli 
JiiKyBllEHlI illyJiiHoM-Heo, 1110 MOll<Ha iHTepnpeTYJlaTH 
.HK 6e3nocepe,uHiii BIIJIHB 3pOCTaHH.9 Ki.ni.KOcri 
Actinobacteria Ha 3MeHWeHHX a6o 3HHI<fieHHll Candida 
y IIHX rrartirn'l'iB. l.UJraBo Ta Ba:JKJIHBO 3a3Hll'IIITH, 1110 
Taxoi rrope.mrqii He crroCTepiranoci. y BH6ipqi nan;irariB 
110 JiiKyBlllllilI. 

B:e:CBOBKII 

1. IlpHi!oM IeyJiiey-Heo CTHMYJIIOC piCT 
Actinobacteria Ta Firmicutes; 3pOCTaHHJ< Actioobacteria 
na q,oni npirlioMY leyJiiny-Heo cnpHlile 3Melllilennro/ 
3IlHKHeIII-IIO KaI-I,ll;H,Il;OJY IrnIIIKiBirn:rca. 

2. TepaniJI IHyniHOM-Heo 3HIDK)'€ pisHi TaKHX 
6ioxiMi'fllHX rroK83nHKiB llK rrrrr, TPIITlriI1ep= 
Ta ni,!IBHl1\Y€ ITOK83HHK JilIBII( y nauieHTis 
:i3 Heamroro.lThHOIO »IBpOBOIO XBOpo6oro netri.BKH, 

3MeHJilYCpiBem. IIp03aTiaJILHOro MapKepaC-peaKTHBHOI'O 
6imra BHCOKOqyTl1HBOro. 

3. illyJiiH-Heo MOlKe 6yrn 'IacTHHOIO Tepallii 

y rrau;iemiB h HA)IQ{Il 3a paxyHOK II03HTHBHOI'O 

BIDIHBY Ha 6ioxiMiqffi noKaSHHKH po3BHTKy creaTooy 

Ta 3aJl,l1l!Kll MOl1)'llllilil MiKpo6ioMY KllIIll<lemma, 1110 
BIUIMBae Ha 3HIDKelfiUI np03aI1aJibHHX MapKepi:s Ta piBHH 

eH,'ll;OTOKCeMii. 

IlepcneKTBBB DQll;R..'lLWBX ,ll;OCJJUntreHL 

Orp1<Mani pe3)'lILT&ru3acBi./J;qyloTh npo neo6xi,lllricTu 
Bi,llCTCJKYBOHHlil CKl10Jzy MiI<p06iOMY y nauicmiJI 
i3 HeaJIIIDfOJThHOID >KH_POBOID XBOpo6oro ne'li.H:KH, 

a Ta.I<IDI< rrpo po'3r.1UI,ll; M())KJIHBOro BKJIIOJJ:eHIDI .n;o Tepardi 
HAXXII npenapaTis npe6iOTWn1oro rnuy, 30KJleMa 
cepe,llHLO- a6o ;ioBrol1aim;ioroooro iHylliHy (illyJiiH-Heo) 
B'K OAffOrQ i3 BalKJIHBHX ¢axropiB, m:o MO:m:e 3MeHIUYBaTII 
npo3ana.JI.hlri Ta MeTa50JiiT£Hi nopymeHIDI, a Ta.K'O.)K 
Il03HTKBHO BII.llHBarn Ha m<lcmrli CKJ18,ll; MiKpo6iMY 
KHIIIKiBHHICa. 
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• 

IHYAIH-HEO 

IHYAIH-HEO -­·-­·-

I Ii l~jpjr;) 
IHHOBAf.lli Biii nPHPOllH 

IHyniH-Heo 5 
BiK Pe1Kt1MAO.JyaaHHA 

.QopOClli 2 cawe Ha A06y 

.. ,[l038011RETbCR p03ee,qeHHR B COKaX, MOJ10l.li. KaWax npM HiMHaTHi~ TeMnepaiypi; 

* Kypc B>KMBaHHR 3-4 lM>HHi. no.Qanbwe WKMBaHHR }'3fOJl>KYBa.TM 3 niKapeM. 

IHyniH-Heo 3 
BiK Pe1KHM A03yaaHHA 

,Qill1 3-12 pOKiB 1 cawe Ha Ao6y 

,Qill1 Bi,Q 12 pOKiB 2 cawe Ha A06y 

• ,[l03BOJ1RETbCR p03Be,QeHHR B COKaX, MOJ10l.li. KaWax npM HiMHaTHi~ TeMnepaiypi; 

* Kypc B>KMBaHHR 3-4 TM>HHi. no.Qanbwe B>KMBaHHR }'3fOJl>KYBa.TM 3 JliKapeM. 

IHyniH-Heo 6aHKa 70 r/140 r 
BIK Pe1KHMAO.JyBaHHA 

.Qlnt BIA 3 poKIB 2 qaAHMX no>KKH Ha A06y 

.QopoC11I 2 cronoel no>t<KM Ha p,o6y 

* Po3,Clil1MTM Ha 2 np11i10M11; 

* ,[I03BOJ1AETbCR P03Be,QeHHR B COKaX, MOJ101.11, HaWax npM HIMHaTHliil TeMnepaiypl; 
.. Kypc B>Hlo1BaHHR 3-4 TM>HHi. no.1:1anbwe B>HMBaHHR }'3fOJl>KYBa.TM 3 JliKapeM. 

IHyniH-Heo KancynM N!!90 

BiK Pe1KHM A03yaaHHA 

Aini 3-12 poKie 

AITH BIA 12 poKle 
Ta ,qopocni 

1 Kancyna ,qaiqi a6o TP11t~i Ha ,qeHb 

• ni,1:1 Yac a6o AO B>HMBaHHR ·1>1<i. 

" Kypc B>KMBaHHR 3-4 TM>HHi. no.Qanbwe B>KMBaHHR }'3fOJl>KYBa.TM 3 JliKapeM. 
1 3a norpe6oto .no3y MOH<Ha 36lnbWMTM .no 12 Hancyn Ha TJ.o6y • 
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