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3MmicT aHOTAMII.

VY nmuceprtauiiiHii  poOOTI  3ampONOHOBAHO  YJOCKOHAJECHHS JIKyBaHHA
JUCHTIMiAeMil Ta KOpEKIii pI3HUX Kareropiil cepreBo-cynaunHoro pusuky (CCP),
OLIIHEHOT0 32 BaJlJOBAHUMH WIKajJaMH, y MAII€HTIB 3 JUCIIMIAEMIEI0 HAa OCHOBI
BU3HAYECHHS Ta MoAu(iKalili (epMEHTaTUBHOI aKTUBHOCTI KHUIIKOBOI OaKTepiaibHOI
rigponaszu coseit skoBYHUX KucioT (I'CXKK) 13 3actocyBaHHSM MPOOIOTUYHUX KATICYJT
Ha ocHoB1 ['CXKK-npoaykytrouoro mramy Lactobacillus plantarum.

AKTyallbHICTh pOOOTH OOYMOBIIEHA 3HAYHUM BKJIAJIOM TMOPYIIEHB JIMiJHOTO
O0OMiHY Y PO3BUTOK Ta MPOTPECYBAHHSA aT€POCKICPOTUYHUX 3aXBOPIOBAHb CEPIIEBO-
cynunHoi cucteMu (3CCC) — OCHOBHOT MPUYMHM 3aXBOPIOBAHOCTI Ta CMEPTHOCTI BiJl
HelH(EeKIIHHUX YMHHUKIB Yy CBITl. HasBHICT MOOIuYHUX e(EeKTiB, BUCOKA BapTICTh Ta
0OMEKEHICTh JOCTYITYy ICHYIOUMX HAa ChOTOJHI TEPaNeBTUYHUX MiAXOMAIB Y JIKYyBaHHI
auchimniaemii  00yMOBIIIOIOTh HEOOXIJHICTh JOCHIDKCHHS HOBHUX 3aco0iB, IIO
MOTEHIIIHHO MAaTUMYyTh TIMNOMIMIAEMIYHANA €PEeKT 3 MOMIUBUM MOJAIBIINAM
BUKOPUCTAHHAM Y KJIiHIYHIN nipakTuil 1t moaudikanii CCP.

Merta gocaigxennsi. [ligBumenHss epekTUBHOCTI KOpeKilii HedaTaaTbHOTO Ta
(haTabHOTO CEPIIEBO-CYJMHHOIO PU3MKIB HA OCHOBI BUBUCHHS 3arajibHO1 aKTUBHOCTI
KHILKOBOI OakTepiaibHOI TiAPOJIa3u COJEHl >KOBYHUX KHUCIOT Ta il Moaudikamii y
MMAI[ICHTIB 3 JUCIIIIIEMICIO.

3agaui gocaiKeHH.



1. BusHauuTu 3arajbHy aKTUBHICTh KHMILIKOBOI OaKTepiaabHOI raposa3u coyen
JKOBUHHUX KHUCJIOT Yy TMPaKTUYHO 3J0POBUX OCI0O Ta y TMAaIll€HTIB 3
UCITIIT IEMIEIO.

2. BusHauuTu 3arajibHy aKTUBHICTh OAKTEpiaJIbHOI T1IPOJIa3H COJIEH KOBUYHUX
KUCTIOT IpobioTuuHux npenapatiB Ha ocHOBI ['CXKK-npoxykytodoro mramy
Lactobacillus plantarum.

3. OWIHUTH 3arajbHy AKTUBHICTh KHIIKOBOi OakTeplajabHOI Tiapoja3u coJieh
YKOBUHHUX KHUCIIOT B TMHAMIII JTIKYBaHHSI TOCIIKYBaHUX TPYIIL.

4. Ouinutd  BIUIMB  MpoOioTHyHUX mpenapariB  Ha ocHoBl ['CXKK-
npoaykytouoro mramy Lactobacillus plantarum Ha piBHI TOKa3HHKIB
JN10rpamu.

5. OwiHUTH BIUIMB TpoOIOTHYHMX TpemapariB  Ha ocHoBi ['CXKK-
npoaykyrodoro mTamy Lactobacillus plantarum ©Ha piBHI pHU3HKIB
He(daTtanpHUX Ta (AaTambHUX CEPLEBO-CYAMHHUX MOMAIM, OIIHEHUX 3a
BaJIiJJOBAHUMHU IIIKaJaMHU.

6. Po3poOuTH mpakTHUHI pPEKOMEHJAIlll 100 MPHU3HAYEHHSI MPOOIOTUYHUX
npenaparie Ha ocHOBI ['CXK-npoaykyrodoro mramy Lactobacillus
plantarum s kKopekuii auciaimieMii Ta HedaraabHOro 1 (aTaJbHOTO
CEPIIEBO-CYAMHHOTO PU3HKIB, OLIIHEHUX 3a BaJI1JIOBAHUMU IIKAJIaMHU.

HuceprartiitHe 10CiKeHHS BKIIoYano 2 eranu. [lepmmii eran 6yB BUKOHAHUIN

3a JAM3aHHOM «BHUIAJOK-KOHTPOJbY», MPOTATOM SKOro OyiM BiAIOpaHi NMPAKTUYHO
3I0pPOBI YYaCHUKHM Ta TMAIll€HTH 3 JAUCIIMIAEMIEI0, SKAM BH3HAyYajauch 0a30Bi
MOKa3HUKH, BUMIPIOBAIKMCH PIBHI TOKA3HUKIB JIMIJOTpaMu Ta BIJHOCHA 3arajibHa
akTUBHICTh KHIIKOBOi OakTepianbHOoi ['CXKK, a Takox OlLiHKa pI3HUX KaTeropii
CEpLIEBO-CYJUHHOTO PHU3UKY 3a 5 BamigoBaHUMHU Iikajgamu. [lpyruit eran OyB
BUKOHAHMI 32 TM3aHOM BIJIKPUTOIO MOPIBHAJIBHOTO PAHA0MI30BaHOTO MAPaAIEIbHOTO
JTOCJIDKEHHS, IPOTATOM SIKOTO MAIll€EHTH 3 JUCIIMIAEMI€I0 OyIu po3MOJIIeH] Ha JBi
Tpynu TOPIBHAHHS Ta OTPUMYBAJIM JIKYBaHHS JOCTIPKYBaHUMH TIperapaTaMu
BIIpo10BK 12 TrxHiB. [1in yac mpoBeneHHsT pyroro eramy 4epe3 BU3HAUEHI YacOBI

npoMikkd (4, 8 Ta 12 TWKHIB) MalieHTaM MOPIBHIOBAaHUX TPy BHU3HAYAIUCH



MOKA3HUKH JIIMII0rpaMH, BITHOCHA 3arajbHa aKTUBHICTh KHIIKOBOI OakTepiabHOI
I'CXKK Ta omintoBanuch pieHi CCP 3a 5 BaniJoOBaHUMH IIKaJaMHU.

Jlnst  BUpiIIEHHS TIOCTABJICHWX 3a7ad JUCEPTAIiiHOI pPOOOTH 3arajioMm y
nociipkeHHss Oyno BkiaroueHo 103 yyacHuku BikoM 22-74 poku. Jlo ckiamxy
KOHTPOJIBHOI TPYNH OYJI0 BKIIIOUEHO 26 MPAKTHUYHO 30POBUX OCI0 BiKOM 22-44 poKH.
Jlo ckiay 3araibHOT JOCTITHOT IPyIH OYJI0 BKIIFOUEHO 77 MAIEHTIB 3 JUCTITIAEMIEI0
Ta 0e3 aHaMHEe3y OCHOBHHMX CEpILIEBO-CYIMHHHUX MOJ1HA (1HPapKT MioKapaa Ta roCTpe
MOPYIIEHHS MO3KOBOTO KpoB00Oiry) BikoMm 40-74 pokH, siKi BUIIaJKOBUM YHHOM OyJn
po3noauieHi Ha 2 rpynu: ['pyna 1 (n=41), axuM npu3Havasack KOMOIHOBaHA Tepartis
(KaIcyIu 3 )KUBOK aKTUBHOIO KyJIbTyporo Lactobacillus plantarum y kinekocti 2%10°
KYO B onniii karicyni — 1 xarcyna olvH pa3 Ha 100y Ta TaOJETKU CUMBACTaTUHY Y
no31 20 mr — 1 Tabnerka onuH pa3 Ha 100y); ['pyna 2 (n=36), skum npu3HaYaIaCh
MOHOTeparlis (TabJIeTKH cuMBacTaTuHy y 1031 20 mr — 1 TabneTka onuH pa3 Ha 700y).

3araJIbHOKJIIHIYHI  OOCTEXEHHS, O10XIMIYHI JOCIHIJPKEHHS TIUIa3MHU KpOBI,
MPU3HAYEHHS Ta MOHITOPUHT JIIKYBaHHS YYaCHUKIB JOCIIPKEHHS MPOBOJAWIUCH Ha
KJIIHIYHIA 0a31 kadenpu BHyTpimHbOI MeauuuHu Nel HaiioHanbHOTO MEIMYHOTO
yHiBepcuteTy iMeHi O. O. boromonbiis. JlabopaTtopHe Bu3HaueHHs (pepMEHTaTUBHOI
aktuBHOCTI OakTepiasibHOI 'C)KK BukOHyBanoch Ha 0a3i 1aboparopii 6100praHivHOI
XiMii 1 MOJIEKYJIIpHOT Bi3zyani3auii [HCTUTYTy XIMIYHMX Hayk Ta iHxkeHepii (JIozaHHa,
[IIBeitmapisi) Ha OCHOBI MEMOpaHAyMYy IIpO CHIBpOOITHHIITBO 13 Kademporo
BHYTpiHbOI Meauunuu Nel Big 14.05.2018.

Jns ominku CCP 3acTOCOBYBaJIMCh 5 BaJiJOBAaHMX IIKaJI, SKI J03BOJISIN
OIIHUTH pi3H1 Horo kareropii: Globorisk — pusuk 10-pidHOT CMEPTHOCTI BiJ] CEPIIEBO-
CYIMHHHUX 3aXBOpIOBaHb; dpemiHremMchbka mkana omiHku 10-piunoro CCP — 10-
piuHuil pusuk HedarampHUX Ta QaTanpbHUX cepueBo-cyauHHuX nomii; ACC/AHA
anroputM 2013 poky — oriHka 10-pidHOTO pU3UKY CEPLIEBO-CYIMHHHUX 3aXBOPIOBAHb
ta 1HCYyIbTy; PROCAM — 10-piyHMil pU3UK rOCTpUX KOPOHAPHUX MOJIH; alroputM
BOO3 — 10-piunuii pusuk HedartambHUX Ta (aTaTbHUX CEPIEBO-CYAMHHUX

3aXBOPIOBaHb (1H(APKT MiOKap/a Ta 1HCYJIbT).



VYV nmnarmieHTiB 3 AUCTiNigeMicr0 Oyiav BUSIBJIEHI 3HAYHO HIDKYl MOKA3HUKH
(dbepMeHTaTUBHOI aKTUBHOCTI KuIKoBOi OakrepianbHoi ['CXKK (0,01+0,05 Opn/mun)
MOPIBHSHO 3 MPaKTUYHO 3710poBuMHU ydacHukamu (0,22+0,12 On/mi), p<0,001. bys
BUSBIICHUN CTAaTUCTUYHO BIPOTIAHMNA HETaTUBHMUNA KOPENALIMHUN 3B’S30K MOMIPHOI
CHUJIM MK BIJTHOCHOIO aKTHUBHICTIO KMIIKOBOI OaktepianbHOi I'CXKK Ta 3aranpHuM
xonectepuroM (3X) (-0,38, p<0,001) 1 mimonpoTeinamMmu HU3bKOI miasHOCTI (JITTHILL)
(-0,36, p<0,001), a TakoX HETaTUBHUU KOPEJALIMHUN 3B’SI30K CIA0KOi CHJIU 13
koedimieaTom areporennocti (KA) (-0,22, p=0,029). Taki pe3ynabTaT BKa3ylOTh Ha
T€, 1110 BULII PIBHI aKTUBHOCTI 3a3HAYEHOT0 (PEpMEHTY OYJIM acCOLIHOBaHI 13 HIKYUMU
piBHSIMH Oe3nocepenbo ateporeHHux JinomnporeiniB (3X ta JIITHI) ta KA. Ilpu
BUKOPUCTAaHHI METOAY NOOYyAOBH MOJENEH JiHIAHOT perpecii Oylo BHUSABIEHO
HasBHICTh JIiHIHHOTO B3aemMo3B’si3ky (R<0, p<0,001) mix piBasmu JIITHI] Tta
BIJIHOCHOIO aKTHUBHICTIO KkuIIKOBOi OaktepiasibHoi ['CXKK. OpnodakropHumii
JIOTICTUYHUHN perpeciiiHuii aHai3 BUSBUB, 110 31 301IbIIEHHAM BiJIHOCHOI aKTUBHOCTI
xkumkoBoi 6axrepiansaoi ['CXKK, pusuk aucnimigemii sumxyerses, BII=1,06%101°
(95% BI; 2,5%1071°-4,5*%10°). Bys BusBIEHUI CTATUCTUYHO BiPOTiIHMI HETaTUBHUM
KOPEJISIIIAHUN 3B 430K TOMIPHOI CHJIM MIXK BIJIHOCHOK AaKTHUBHICTIO KHILIKOBOI
6akrepianpHoi 'CXKK Ta piBasmu CCP, ominenoro 3a mxkanamu: Globorisk (-0,34;
p<0,01), ®peminreMmcobka mkana ominku 10-piunoro CCP (-0,34; p<0,01 ), ACC/AHA
anroputm 2013 poky (-0,32; p<0,01), PROCAM (-0,35; p<0,01), anroputm BOO3 (-
0,34; p<0,01). Taki pe3yJbTaTH BKa3ylOTh Ha T€, IO BHUIIl PIBHI AKTUBHOCTI
3a3Ha4YC€HOro (epMeHTy OyJu acoIlifoBaHI 13 HMKYUMU PIBHAMHU PI3HUX KaTeropin
CCP, o1iHEeHOr0 3a BajalJOBAaHUMH IIKAJIAMH.

Byso BusBIEHO, 110 KaNCyJu 3 HOCTI)KYBAaHUMH MPOOIOTUYHUMH OaKTEepIIMU
Lactobacillus plantarum y kinekocti 2*10° KYO B oqniil Kancyii MarTh BiIHOCHY
aktuBHICTh OakTepianbHOoi ['CXKK 1,0006+0,037 On/mn nopiasHO 13 0,033+0,009
On/mn mrramy Lactobacillus plantarum 3 monepenuso eniminoBannmu renamu I'CXKK,
p<0,05.

Y Tpym 1, ywyacHuKaM sKOi mpu3Havyasach KOMOIHOBaHA Tepamis 13

AOCTIKyBaHUMH TMpPoOIOTHKaMu, Ta ['pymi 2, y4acHHKH SKOi OTPUMYBAIM JIHILE



CHMBACTaTHH, MO OKpPEeMOCTI OyJio BUsiBJICHO, 1m0 BuxiaHi piBHi 3X, JIITHII ta KA
OyJIM BIPOTIJTHO BWII MOPIBHSAHO 3 PiBHAMHU uepe3 4, 8 Ta 12 TWXKHIB JIKyBaHHS,
p<0,001 y Bcix MOpiBHSHHSAX, ajie 0€3 BiaMiHHOCTeH MK 4 Ta 8, Mixk 4 Ta 12 Ta Mix 8
Ta 12 TrxkHAMU JiKyBaHH:. L{e Bka3ye Ha Te, 1110 e(heKT 000X CXeM JIIKYBaHHS B KOXKHIN
rpymi IO OKPEMOCTI CIIOCTEepIraBcsl MOUMHAIOYH 3 4 THKHS 1 Hagami 30epiraBcs 1o 12
THKHSI, aJie IPH IIbOMY BiH HE IMOCHIIIOBABCS 31 30IbIIIEHHSIM TpUBaJIOCTi Tepanii. PiBHi
JITIBIHI, TT ta IA B KOXHIiii IpyIIi BIpOT1THO HE 3MIHIOBAJIUCH MPOTATOM JOCIIIIPKCHHS.
[Tpu mopiBHsAHHI MOKa3HUKIB Jimigorpamu, [A ta KA mix ['pymoto 1 ta I'pymoro 2
Oyno BusiBneHo, 1o piBHi 3X ta JITTHIL[ Oynu Biporigno uHuxuumu B ['pymi 1 micins 8
tikHIB (p=0,002 Tta p=0,016, BignoBigHo) Ta 12 TWxkHIB (p<0,001 Ta p=0,002,
BIIMOBIJTHO) MPUHOMY JOCTIKYBaHUX cxeM JikyBaHHs. B I'pymi 1 piBens 3X uepes
12 TuXHIB JIKyBaHHS B CEepelHbOMY 3MeHIITyBaBci Ha 24,4+12,5% mnopiBHAHO 3
I'pynoro 2 (12,9+£15%), p<0,001; pisens JHIHII B I'pymi 1 uyepe3 12 TuxHIB
JOCJIDKEHHSI B CepelHbOMY 3MeHInyBaBcsa Ha 28,3% (23,4%-38,5%) mopiBHSHO 3
['pynoro 2 (18,4% (7,2%-27,1%)), p<0,001. Byno noka3zano, 1110 4acToTa JOCSITHEHHS
KiHIeBOT1 1 (=20% 3HUKEHHA MOKa3HUKA) BITHOCHO 3HM>KEeHHs piBHIB 3X y ['pymi 1
ckimanana 63,4% mnopiBasHO 3 27,8% y I'pymi 2, BIII=2,28 (95% MI; 1,28-4,06),
p=0,004; BigHOoCHO 3HMkeHHs piBHIB JITIHI y 'pymi 1 cknanana 85,4% nopiBHSAHO 3
41,7% y I'pymi 2, BI11=2,05 (95% AI; 1,36-3,08), p<0,001.

Ha 12 twxkHi gocnipkeHHs OyJio Moka3aHo, mo B I'pymi 1 piBHI BiIHOCHOI
aKTUBHOCTI KuIKoBOi OaktepiasibHOI ['CXKK Oynu BiporigHO BHII MOPIBHSHO 3
BuxigHUMU 3HaYeHHSIMU, p<0,001. B ['pymni 2 piBHI BITHOCHOT aKTHBHOCTI 3a3HAYEHOTO
dbepmenTy Ha 12 TWXHI AOCHIPKEHHS BIPOTITHO HE BIJIPI3HSUIMCH TMOPIBHAHO 3
BUXITHUMU 3HadeHHsMHU, p=0,53. Byno mokazano, mo Ha 12 TIwkHI TpUiioMy
JIOCTDKYBAaHMX CXeM JIIKyBaHHS 3HaueHHA BigHOcHOi aktuBHOCTi ['CXKK
CTATUCTUYHO BIPOTIIHO HE BIJPI3HSIMCH MK KOHTPOJIbHOIO rpymnoro Ta ['pymoro 1
(p=0,45), ane BipOTiIHO BIJIPI3HSUIUCH M1 KOHTPOJLHOIO Ta ['pymoro 2, a TakKoXK MiXK
I'pynoto 1 ta I'pynoto 2 (p<0,01 B 000X MOPIBHSHHSIX).

[ToOynoBani oaHO(MAKTOpPHI MOJENl JIOTICTUYHOI perpecii mokasaid, 1o 3i

30UTBIIIEHHSIM BIJJHOCHOI aKTWUBHOCTI KHUIKOBOI OaktepianpHoi ['CXKK, pusuk



HEJIOCSTHEHHS 1111 JIIKyBaHHS BIAHOCHO 20% 1 O1abIle 3HMKEHHS 3X 3HUKYETHCS,
BI1I=0,00133 (95% BI; 3,28*10°- 0,538); Bimmocmo JIITHII] — 3HmWKyeThbCH,
BII=5,65*%10"%(95% BI; 6,38*102°-5*%10-%). Ile o3Hauae, 0 YuM OibIIa aKTHBHICTh
naHoro bepMeHTy, TUM BHIIE IIAHC JOCITTH KIHIIEBOrO e(PEeKTy JIIKyBaHHS BITHOCHO
samkeHHsa 3X Ta JITTHILL.

Buxingni piBai CCP, ormineHoTro 3a BCiMa 5 mikamamu pusuky, B ['pymi 1 Ta B
['pymi 2 okpemo OyJiy BIpOTiIHO BHII MTOPIBHSIHO 3 piBHSAMHU uepe3 4, 8 Ta 12 THkHIB
nikyBanHs, p<0,001 y Bcix nopiBHaHHAX. Y ['pymi 1 piBai CCP 3a 4 mkanamu, okpiM
anroputmy BOO3, BiporiiHO He Biapi3HsiIuch Mixk 4 Ta 8, Mixk 4 Ta 12 ta Mixk 8 Ta 12
TWOKHSIMU JIIKyBaHHs, a 3a anroputMoMm BOO3 micns 12 tuxuiB CCP 6yB BiporigHo
HIKYM, HIK yepe3 4 Ta 8 TixkHiB, p<0,001 B 000X NOPIBHSAHHSAX, OJJHAK IOCTOBIPHOI
pizauil He Oyno mik 4 Ta 8 TwkHsamu. Y I'pymi 2 piBHi CCP 3a Bcima mikanamu
BIPOT1/IHO HE BIAPI3HSUIMCH MK 4 Ta 8, Mk 4 Ta 12 Ta Mk 8 Ta 12 THXKHSIMU JTIKyBaHHS.
Lle cBiAYMTH MpO Te, O B KOXKHIA 3 TPyl MPOTATOM PI3HUX YACOBUX MPOMIKKIB
JoCIiKEHHS crioctepiranock 3MeHiieHHs piBHiB CCP. [Ipu nopiBasHHI Mixk ['pyrioro
1 Ta I'pynoto 2 OpoOTATrOM 4YacOBHUX MPOMIKKIB JOCTIIKEHHS OyJ0 BUSBIIEHO, IO
abcomotauii piBenb CCP 3a mkanoro PROCAM uepe3 12 twxkuiB B I'pymi 1 OyB
CTaTUCTUYHO BIPOTiAHO HIKYUM, HIK y ['pymi 2, p=0,004. Ile Bka3zye Ha Te, 1O
KOMOIHOBaHE JIIKyBaHHsSI CUMBAacCTaTMHOM Ta MpoOioTHKoM Ha ocHoBi Lactobacillus
plantarum Oy:0 611b1 eeKTUBHUM B 3HMKEHH1 abcomtoTHoro piBHs CCP 3a mikanoro
PROCAM nopiBHSIHO 3 MOHOTEpAIi€0 cuMBacTaTUHOM. OJTHAK 32 1HITUMU [IKaJIaMU
Takoro He cmoctepiraiock. B I'pymi 1 auHamika 3MEHIIIEHHS pPIBHIB CEpIIEBO-
CYJIMHHOTO PHU3UKY (Y BiJICOTKax) IO BCIM 5 BaJliJOBAaHUM IIIKajaMm udepe3 12 THKHIB
JiKyBaHHs OyJia CTATUCTUYHO BIPOTITHO OUTBII BUPAKEHOIO MOPIBHAHO 3 ['pymoro 2.
B cepennvomy piBerr CCP 3a mikanoro Globorisk 3menmuBes na 18,87+13,59 % y
nepuriit rpymi nopiBastHO 13 11,35+£12,04% y apyriit rpymi; 32 OpeMiHTEMCHKOIO
mkayno omiHku 10-piunoro CCP — Ha 26% (17,5%-41%) ta 9,8% (-2%-25%),
BinnoBinHO; 328 ACC/AHA anroputmom 2013 poky — Ha 20% (5,87%-34%) ta 7% (-
1,85%-20,78%), BinnoBigHo; 3a mkaaoo PROCAM — na 23% (14,58%-27,7%) ta 7%
(0%-19%), BignoBigHO; 3a anroputMomM BOO3 — Ha 21,47+11,34% Ta 12,18%13,72,



BIMOBIAHO. Byno BUsIBIEHO, 10 YacTOoTa JOCSATHEHHS KIHIIEBOI Il BIAHOCHO
3HM>KEHHSI PIBHIB CEPIIEBO-CYUHHOTO pU3UKY Ha >20% 3riHO 13:
1) ®peminremcrkoro mkanorw ouiHku 10-pianoro CCP y I'pymi 1 cknanana
70,7 % mopiBusHO 13 33,3% y I'pymi 2, BIII=2,12 (95% BI; 1,28-3,51),
p=0,003;
2) ACC/AHA amroputmom 2013 poky ckmamana 51,2% y I'pymi 1
nopiBHSHO 13 25% y I'pymi 2, BIII=2,05 (95% BI; 1,08-3,88), p=0,035;
3) mkanoto PROCAM cknanana 65,9% y I'pymi 1 nopiBusiHO 13 25% y ['pymi
2, BlII=2,63 (95% BI; 1,44-4,83), p<0,001;
4) anropurmom BOO3 cknagana 56,1% y I'pyni 1 nopiBHsHO 13 25% y I'pymi
2, BllI=2,24 (95% BI; 1,2-4,2), p=0,012.

YacToTa NOCATHEHHS KiHIIEBOI 1T BiTHOCHO 3HMkeHHs piBHs CCP 3a mikanoro
Globorisk cTaTuCTHYHO BIpOTiIHO HE BiApi3HsIack Mix ['pynoro 1 Ta I'pymoro 2.

[TobynoBani ogHO(aKTOpHI MOJEII JIOTICTHYHOI perpecii mokasaid, mo 31
30UTbLIEHHSIM BIJHOCHOI AaKTUBHOCTI KUIIKOBOi OakrtepianbHoi ['CXKK, pusuk
HEJIOCSITHEHHsI 1Tl JIiKyBaHHS BigHOCHO 20% 1 Oinbine 3HMkeHHS piBHIB CCP
3HIKY€ThCS 3a: PpeMiHreMchbKoI0 1Kanow ouinku 10-piunoro CCP, BIII=4,09*10
(95% JI; 4,66*1073- 0,0359); 3a ACC/AHA anropurmom 2013 poky, BIII=3,8*10*
(95% JI; 7,34*107- 0,197); 3a mkanoro PROCAM, BI1I=8,38*10° (95% JI; 6,93*10
-0,0101). 3a mkamoro Globorisk Ta anroputmom BOO3 Takoro B3acMo3B’ 3Ky
3HalIeHO He OYJI0.

HaykoBa HOBH3HA OTpMMaHUX pe3yJbTaTiB. Bnepme B KIiHIYHOMY
JOCJIIIPKEHHI 3@ y4acTi 3J0POBUX YUYACHHKIB Ta MAIIEHTIB 3 JUCTIMNIIEMIEI0 BUBYAJIAChH
(depMeHTaTUBHA AKTUBHICTh KHIIKOBOI OaKTEpiaJIbHOI TiApoia3d COJEH KOBUHHX
KkucioT. Brepiie 6ysio BUSBIEHO 3B’S130K MK PU3UKOM JMCIIMIAEMIi Ta 3arajbHOI0
aKkTUBHICTIO KHIIKOBOI OakTepianbHoi ['CXKK y kmiHiyHOMY mocnmimkeHHi. Bnepie
OyJ10 BUSIBJICHO KOPEJAIIHHUN 3B’ 130K MK pizHuME KaTeropisimu CCP, orinenoro 3a
BaJIJIOBAaHUMHU IIKAJIaMH, Ta 3aTJIbHOKO aKTHUBHICTIO KUIIIKOBO1 OakTepianbHoi ['CKK
y KIIHIYHOMY JOCIIUKeHHI. byln yTOuHEHl Ta JOMOBHEHI JaHl CTOCOBHO pOJIi

oaktepianibHoi ['CXKK y oOMmiHl XoJiecTepuHY, PO3BUTKY Ta MPOrpecyBaHHI



nuchiniaemii; crocoBHo pepmenTatuBHOi akTuBHOCTI ['CXKK npoGioTuyHOTO 1mITamy
Lactobacillus plantarum; cTOCOBHO KIIIHIYHOI €(QEKTUBHOCTI MPOOIOTUYHHUX
npernapatiB Ha ocHoBI ['CXKK-mponmykytodoro mramy Lactobacillus plantarum B
KOPEKIIii TUCIimiaeMii Ta JOCATHEHHI TepaneBTUUHMX Il 11 kopekitii. Bnepiie O0yio
BUSIBJICHO 3B 30K MK 3arajbHOI0 aKTHBHICTIO KUIIKOBOI OaktepiambHoi ['CXKK Ta
PU3UKOM HEIOCSTHEHHS KIHIIEBUX TOYOK €(EKTUBHOCTI JIKyBaHHS IUCIIMiIEMIi.
Brepie Oyio BuBUeHO poJib mpobioTHuHUX Karcysn Ha ocHoB1 I'COXKK-npoaykyrodoro
mramy Lactobacillus plantarum B mMoaudikarii CCP, ormineHOro 3a BaigqoBaHUMU
IIKaJIaMH, Ta JOCSITHEHHI TepalneBTUYHUX IUIeH Horo moaudikamii. Brepiie Oyio
BUSIBJICHO 3B’SI30K MDK 3arajibHol0 akTuBHICTIO OakTepianibHOi ['CXKK Ta pusmkom
HEJJOCSITHEHHSI KIHIIEBUX TOYOK e(peKTUBHOCTI Moaudikamii pizHux karteropiii CCP,
OIL[IHEHOTO 32 BaJIiJOBAaHUMHU IIKaTaMHU.

IIpakTHyHe 3HAYEeHHsI OTPUMAHUX pe3yabTaTiB. Ha OCHOBI pe3ynbrariB
TUCEPTALlIMHOTO  JOCHIKEHHST OyJI0 HAyKOBO  OOIPYHTOBAaHO  JOIIBHICTH
71a60paTOPHOTO BU3HAUCHHS 3arajbHOI aKTUBHOCTI KUIIIKOBOT OakTepianbHoi ['CXKK y
MPaKTUYHO 3J0POBUX JIFOJIEH Ta MALIEHTIB 3 TUCIIMIIEMIEIO 3 METOIO:

1) owWiHKM PU3UKY TUCTIITIIECMIT;
2) OIIIHKM PU3UKY HEAOCSITHEHHS KIHIIEBUX TOUYOK €(EKTHUBHOCTI JIIKyBaHHS
TUCHiniaemMii, a came 3HmxkeHHs piBHiB 3X Ta JITTHILI;

3) OIIHKM PU3HUKY HEJOCSATHEHHS KIHIIEBHX TOUOK €(heKTUBHOCTI MOauDIKaIlii

pi3aux kareropiii CCP, oliHeHOr0 3a BaJliIOBAaHUMH LIKAJIAMHU.

[lepen mnpu3HayeHHSM NPOOIOTHMUHUX TMpenapaTiB JAOIIJILHO BHU3HAYATH
dbepmenTaTuBHy akTUBHICTH OaktepianbHoi ['CXKK manmx mnpemapatiB 3 MeTorO
CeJIeKUli TOTEeHIIHO HaWOIbII e()EeKTUBHUX IITaMIB MPOOIOTUYHUX OakTepii
BITHOCHO Kopekitii nucimimiaemii ta CCP.

Po3po6ieHo mpakTU4YHI pPEKOMEHJallll 100 3aCTOCYBaHHS MPOOIOTHYHUX
npenapatiB Ha ocHoBi ['CXKK-npoaykytouoro mramy Lactobacillus plantarum sk
JI0JTaTKOBOI TIMOMIIIAEMIYHOT Teparii 3 METOI0 KOPEKITii AUCIimiieMii Ta Moaudikariii
pizHux karteropii CCP, oOIiHEHOTO 3a BalliJIOBaHUMHU IKajgaMH. JloIiabHO

BMKOPHMCTOBYBATH Karcyiu i3 BMictoM Lactobacillus plantarum 2*10° KYO B oanii



karcyii (1 kancyna 1 pa3 Ha 700y) y kKoMOiHaIIli 13 nMpernaparaMy CTaTHHIB IPOTITOM
He MeHIIe 12 TYXHIB JJ1s1 30UIbIICHHS KJITHIYHOI €()eKTUBHOCTI.

BucHoBkmu.

VY nucepraiiitHi po6oTi 0yJI0 TEOPETUYHO OOIPYHTOBAHO Ta 3aIPOIIOHOBAHO
HOBHI TpPAaKTUYHUN MiIX1JA A0 BHUPIIMICHHS aKTyalbHOI MPOOJIeMHU BHYTPIIIHBOT
MEIWIMHA — YAOCKOHAJCHHS JIKyBaHHS JUCHIMiEeMii Ta KOpPEKIli cepleBo-
CYIMHHOTO PU3MKY Ha OCHOBI BU3HAY€HHSA (DEpMEHTATUBHOI aKTUBHOCTI KHIIKOBOT
6axrepianpHoi 'CXKK Ta 11 Mmomudikamii ['CXKK-ekcnpecyrounmu mpoOioTHUHUMU
npenaparamu Ha ocHOBI Lactobacillus plantarum.

1. BigHocHa 3aranbHa akTUBHICTH KUIIKOBOI OakTepianbHoi ['CIKK Oyna BiporigHo
BUILOI0 Yy TMPAaKTUYHO 3J0POBUX VYYACHHUKIB TMOPIBHAHO 3 MAallleHTaMu 3
muchiniaemieto (0,01+0,05 Ox/mn npotu 0,22+0,12 Opn/min). BimHocHa aKTUBHICTD
kuikoBoi OakrepianbHoi ['CXKK wneratuBHo kopemtoBana 13 3X, JIITHIL[ (i3
HAsIBHICTIO JIiHIIHOTO 3B’513KYy), KA Ta piBHsimu CCP, omiHeHoro 3a 5 mikajamu.
Byna BusBieHa HeraTUBHA acoliallis MiX PU3UKOM AMCIINIAEMIi Ta BIAHOCHOIO
aKTUBHICTIO KHIKOBOi OakTepiansHOoi ['CKK.

2. Kancynu 3 jocinipkyBaHMMHU —npoOioThuyHMMu — Oaktepisimu  Lactobacillus
plantarum manu Ounbmie HiXXK B 30 pasiB Outblly (PepMEHTATHBHY aKTHUBHICTH
I'CXKK mopiBHSIHO 31 ImITaMOM JaHWUX OakTepid 3 MOIMEpPEeaHbO EINIMIHOBAaHUMHU
renamu ['CXKK (1,0006+0,037 On/mia ipotu 0,033+0,009 On/mon).

3. Kombinarisi cumBactatuny Ta karicyn 13 Lactobacillus plantarum wa 12 TwxkHI
OpUiioMy TPU3BOJWIA JO BIPOTIAHOTO 30UIBIIEHHS AaKTUBHOCTI KHUIITKOBOI
6akrepianbHoi 'CXKK (0,240,07 On/mi) nopiBagHo 3 BuxigHumu piBHamH (0,1
(0,06-0,14) On/mi) Ta 3 moHoTepanieto cumBacTaTuHoM (0,110,006 On/mn).

4. KomOinamisi cuMmBactaTuHy Ta Karcyln 13 Lactobacillus plantarum Oymna Oiunbin
edextuHOO B 3HMWkeHHI 3X, JITTHIL, moynnarouun 3 8 1 Hamami g0 12 TOKHS
npuiioMy (B cepeanbomy Ha 24,4+12,5% ta 28,3% (23,4%-38,5%) uepe3 12
THXHIB, BIJIMOBIIHO) MOPIBHSIHO 3 MOHOTEPAIIEI0 CHUMBACTATUHOM (B CEPETHHOMY
Ha 129£15% ta 18,4% (7,2%-27,1%) wuepe3 12 TwkHIB, BIIIOBIIHO).

Komb6iHoBane nikyBaHHA Oyno OuIbIl HIXK B 2 pa3u €(pEeKTUBHIIIUM BiIHOCHO



JOCSITHEHHS KIHIEBUX IiieH Tepanii: >20% 3nmwxkenHs 3X ta JITTHIL. 36iabmenHs
BIIHOCHOT aKTMBHOCTI KWIIKOBOi OaktepiamsHoi ['CXKK Oymo acomiiioBane i3
BUIIUMHM IIIAaHCAMU JIOCSATTH KIHIIEBUX ITIJIeH Teparii.

. Komb6inariis cumBactatuny Ta kancyn i3 Lactobacillus plantarum Gyna BiporigHo
oupm edexktuBHOlO B 3HIKEHHI piBHA CCP 3a mkamoro PROCAM wuepe3 12
THWIKHIB JIOCTIDKEHHS TIOPIBHAHO 13 MOHOTepami€ero cuMmBacTtatuHoM (37 (31-41)
6aiiB mipotu 45,5 (38-50,5) 6aniB). Jlunamika 3menmieHHs piHiB CCP mo Bcim 5
mKajgaM 4epe3 12 TkHIB Oyia BipOTigHO OLIBII BHUPAKEHOI Y MAIIEHTIB Ha
KOMOiHOBaHOMY JTiKyBaHHI. KomOiHOBaHe jJiKyBaHHS OyJio OLIbII HIXK B 2 pa3u
€()EeKTUBHIIUM BIJHOCHO JOCSTHEHHS KIHUEBUX Liied Tepamii: >20% 3HUKEHHS
piBaiB CCP 3a BciMa mkamamu, okpiMm Globorisk. 306inbmieHHS BiZHOCHOT
aKTUBHOCTI KuIKoBOi OakrtepianbHoi ['COXKK Oyno acomiifoBane 13 BHIIMMH
aHcaMM JOCSTTH KIHIEBUX Iiied Ttepamii BigHocHO Moxaudikamii CCP 3a
@peminremMcbkoro mkaiow ouiHku 10-piynoro CCP, ACC/AHA anropurmom
2013 poky ta mkanoro PROCAM.

. HonatkoBe nmo cepenHix no3 ctatuHiB (20 Mr cumBactatuHy | pa3 Ha 100Yy)
IpH3HAYEHHs NpoOioTHYHUX Karcy i3 Lactobacillus plantarum y kinekocti 2*10°
KVYO B oxnit kancyni (1 karcyna pas Ha 100y) BOpOJOBX HE MeHIe 12 THXKHIB
MPU3BOJIUTH A0 Kpaloi KOpeKwii aucminiaemii, Moaudikamii 10-piuHOTO pU3UKY
rocTpux KopoHapHuX mofid 3a mkamoro PROCAM, mpumiBHAIICHHS TEMIIiB
Moaudikamii HedaransHOro Ta (parampHoro CCP 3a BciMa mIKamaMu, a TaKoxX
JOCSITHEHHS BUBHAUYCHUX II1JICH JIIKYyBaHHSI.

PesynbraTi nucepTariiiHoro AOCTiKEHHS BIPOBAKEH1 B HABYAIBHUI MPOIIEC

(Jtekii Ta mpakTUyHi 3aHATTs) HamionansHoro meauunoro yHisepcutety imeni O. O.

boromonseiisg Ha kadenpi BHyTpimHbOI Meauiuan Nel miist cTyneHTiB 5 Ta 6 KypciB

HAaBUaHHSA, B JIKyBaJbHY IPAKTUKY TEPANEBTUYHOTO Ta TaCTPOCHTEPOJIOTIUHOTO
Binuiens KHIT «KuiBcbka michbka kimiHiuHa JgikapHs» Nel8, M1 «RCLIN UKRAINE»
TOB «KAPJIIOKOM)».
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pu3uKy, npobioTuuHi 6akTepii, Lactobacillus plantarum, rigposnasa cojel >KOBUHHX
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Annotation content.

The results of dissertation propose to improve the treatment of dyslipidemia and
correction of different categories of cardiovascular risk (CVR), evaluated using the
validated scales, in patients with dyslipidemia based on the assessment and
modification of the enzymatic activity of gut bacterial bile salts hydrolase (BSH) with
BSH-producing probiotic strain of Lactobacillus plantarum.

The topicality of the thesis is due to the significant contribution of disorders of
lipid metabolism to the development and progression of atherosclerotic cardiovascular
diseases (CVD) - the leading cause of morbidity and mortality from non-infectious
factors in the world. The presence of side effects, high cost and limited access to
existing therapeutic approaches in the treatment of dyslipidemia necessitate the
investigation of new drugs that may have a hypolipidemic effect with possible further
use in clinical practice to modify the CVR.

The aim of the study. Improving the effectiveness of correction of non-fatal and
fatal cardiovascular risks based on the assessment of the total activity of gut BSH and
its modification in patients with dyslipidemia.

Objectives of the study.

1. To assess the total activity of gut bacterial BSH in almost healthy individuals

and in patients with dyslipidemia.

2. To assess the total activity of bacterial BSH of probiotics with BSH-

producing strain of Lactobacillus plantarum.



3. To assess the total activity of gut bacterial BSH in the dynamic of treatment
of the trial’s groups.

4. To evaluate the effect of probiotics with BSH-producing strain of
Lactobacillus plantarum on the levels of lipid profile values.

5. Assess the impact of probiotics with BSH-producing strain of Lactobacillus
plantarum on the levels of non-fatal and fatal CVR, assessed using validated
scales.

6. Develop practical recommendations of the appointment of probiotics with
BSH-producing strain of Lactobacillus plantarum for the correction of
dyslipidemia and non-fatal and fatal CVR, assessed using validated scales.

The dissertation research included 2 stages. The first stage was performed

according to a case-control design, during which almost healthy participants and
patients with dyslipidemia were selected, whose baseline parameters were determined,
lipid profile values and total relative activity of gut bacterial BSH were measured, as
well as different cardiovascular risk categories were evaluated using 5 validated scales.
The second stage was designed as an open comparative randomized parallel study in
which patients with dyslipidemia were divided into two comparison groups and treated
with the study drugs for 12 weeks. During the second stage, at certain study time points
(4, 8 and 12 weeks), patients of the compared groups were assessed on the lipid profile
values, relative total activity of gut bacterial BSH and CVR levels using 5 validated
scales.

To solve the objectives of the dissertation, 103 participants aged 22-74 years

were included in the study. The control group included 26 healthy individuals aged 22-
44 years. The general study group included 77 patients with dyslipidemia and no
history of major cardiovascular events (myocardial infarction and acute
cerebrovascular accident) aged 40-74 years, who were randomly divided into 2 groups:
Group 1 (n=41) who were treated with combination therapy (capsules with live active
culture of Lactobacillus plantarum in the amount of 2*109 CFU in one capsule - 1

capsule once a day and simvastatin tablets at a dose of 20 mg - 1 tablet once a day);



Group 2 (n = 36), who were treated with monotherapy (tablets of simvastatin at a dose
of 20 mg - 1 tablet once a day).

General clinical examinations, biochemical studies of blood plasma,
appointment and monitoring of treatment of study participants were conducted on the
clinical base of the Department of Internal Medicine Nel of the Bogomolets National
Medical University. Laboratory assessment of enzymatic activity of bacterial BSH was
performed on the basis of the Laboratory of Bioorganic Chemistry and Molecular
Imaging of the Institute of Chemical Sciences and Engineering (Lausanne,
Switzerland) based on a memorandum of cooperation with the Department of Internal
Medicine Nel from 14.05.2018.

For the evaluation of CVR, 5 validated scales were used, which allowed to assess
its various categories: Globorisk — the risk of 10-year mortality from cardiovascular
disease; Framingham scale of assessment of 10-year CVR — 10-year risk of non-fatal
and fatal cardiovascular events; ACC / AHA algorithm 2013 — assessment of 10-year
risk of cardiovascular disease and stroke; PROCAM — 10-year risk of acute coronary
events; WHO algorithm — 10-year risk of non-fatal and fatal cardiovascular diseases
(myocardial infarction and stroke).

Patients with dyslipidemia showed significantly lower enzymatic activity of gut
bacterial BSH (0,01+0,05 U/ml) compared with almost healthy participants (0,22+0,12
U/ml), p <0,001. There was a statistically significant negative correlation of moderate
power between the relative activity of gut bacterial BSH and total cholesterol (TC) (-
0,38, p <0,001) and low-density lipoprotein (LDL) (-0,36, p <0,001), as well as the
negative correlation of weak power with the coefficient of atherogenicity (CA) (-0,22,
p=0,029). These results indicate that higher levels of activity of this enzyme were
associated with lower levels of directly atherogenic lipoproteins (TC and LDL) and
CA. Using the method of constructing of linear regression models, the presence of a
linear relationship (R<0, p <0,001) between LDL levels and the relative activity of gut
bacterial BSH was detected. One-way logistic regression analysis revealed that with
increasing of relative activity of gut bacterial BSH, the risk of dyslipidemia decreases,

OR=1,06*10"" (95% CI; 2,5*10°-4,5%10°). There was a statistically significant



negative correlation of moderate power between the relative activity of gut bacterial
BSH and CVR levels, estimated on the scales: Globorisk (-0,34; p <0,01), Framingham
scale (-0,34; p <0,01), ACC/AHA algorithm 2013 (-0,32; p <0,01), PROCAM (-0,35;
p <0,01), WHO algorithm (-0,34; p <0,01). These results indicate that higher levels of
activity of this enzyme were associated with lower levels of different categories of
CVR, evaluated using validated scales.

It was found that the capsules with the probiotic bacteria Lactobacillus
plantarum in the amount of 2*109 CFU in one capsule have a relative activity of
bacterial BSH of 1,0006+0,037 U/ml compared to 0,033+£0,009 U/ml of the strain of
Lactobacillus plantarum with eliminated genes of BSH, p <0,05.

In Group 1, which received combination therapy with the investigational
probiotics, and in Group 2, which received only simvastatin, baseline levels of TC,
LDL, and CA were found to be significantly higher than after 4, 8, and 12 weeks of
treatment, p <0,001 in all comparisons, but without differences between 4 and 8,
between 4 and 12 and between 8 and 12 weeks of treatment. This indicates that the
therapeutic effect of both treatment regimens in each group separately was observed
after 4 weeks and continued until 12 weeks, but it did not increase with increasing of
duration of therapy. HDL, TG, and atherogenity index (Al) levels in each group were
not significantly different during the study time points. When comparing the lipid
profile values, Al and CA between Group 1 and Group 2, it was found that the levels
of TC and LDL were significantly lower in Group 1 after 8 weeks (p = 0,002 and p =
0,016, respectively) and 12 weeks (p <0,001 and p = 0,002, respectively) of
investigation. In Group 1, the level of TC after 12 weeks of treatment decreased on
average by 24.4+12.5% compared with Group 2 (12.9£15%), p <0,001; the level of
LDL in Group 1 after 12 weeks of the study decreased on average by 28.3% (23.4% -
38.5%) compared with Group 2 (18.4% (7.2% -27.1%)), p <0,001. It was shown that
the frequency of achieving the goal of treatment (>20% reduction) relative to the
reduction of TC levels in Group 1 was 63,4% compared to 27,8% in Group 2, OR=2,28
(95% CI; 1,28-4,06), p = 0,004; relative to the decrease of LDL levels in Group 1 was
85,4% compared with 41,7% in Group 2, OR=2,05 (95% CI; 1,36-3,08), p <0,001.



At week 12 of the study, it was shown that in Group 1 the levels of relative
activity of gut bacterial BSH were significantly higher than baseline, p <0,001. In
Group 2, the levels of relative activity of this enzyme at 12 weeks of the study did not
differ from baseline, p = 0,53. It was shown that after 12 weeks of treatment, the values
of relative activity of BSH were not statistically significantly different between the
control group and Group 1 (p = 0,45), but significantly different between the control
and Group 2, and between Group 1 and Group 2 (p <0,01 in both comparisons).

The constructed one-factor models of logistic regression showed that with
increasing of relative activity of gut bacterial BSH, the risk of failure to achieve the
treatment goal relative to 20% or more reduction of TC decreases, OR=0,00133 (95%
CI; 3,28*10-0,538); relative to LDL - decreases, OR=5,65*10"1%(95% CI; 6,38*102°-
5*10%). This means that the greater the activity of this enzyme, the higher the chance
to achieve the final effect of treatment in terms of reducing of TC and LDL.

Baseline levels of CVR, assessed using all 5 risk scales, in Group 1 and Group
2 separately were significantly higher compared to levels after 4, 8 and 12 weeks of
treatment, p <0,001 in all comparisons. In Group 1, the CVR levels on 4 scales, except
for the WHO algorithm, did not differ between 4 and 8, between 4 and 12 and between
8 and 12 weeks of treatment, and according to the WHO algorithm after 12 weeks the
CVR level was lower than after 4 and 8 weeks, p <0,001 in both comparisons, but there
was no significant difference between 4 and 8 weeks. In Group 2, CVR levels on all
scales did not differ between 4 and 8, between 4 and 12, and between 8 and 12 weeks
of treatment. This indicates that in each group during different study time points there
was a decrease in CVR levels. A comparison between Group 1 and Group 2 over the
study time points showed that the absolute level of CVR on the PROCAM scale after
12 weeks in Group 1 was statistically significantly lower than in Group 2, p = 0,004.
This indicates that the combination treatment with simvastatin and a probiotic with
BSH-producing Lactobacillus plantarum was more effective in reducing the absolute
level of CVR on the PROCAM scale compared to monotherapy with simvastatin.
However, this was not observed on other CVR scales. In Group 1, the dynamics of

reduction of cardiovascular risk levels (as a percentage) on all 5 validated scales after



12 weeks of treatment was statistically significantly more pronounced compared to
Group 2. On average, the CVR level on the Globorisk scale decreased by
18,87£13,59% in the first group compared to 11,35+12,04% in the second group;
according to the Framingham scale — by 26% (17,5%-41%) and 9,8% (-2%-25%)),
respectively; according to the ACC/AHA algorithm 2013 — by 20% (5,87% -34%) and
7% (-1,85%-20,78%), respectively; according to the PROCAM scale — by 23%
(14,58% -27,7%) and 7% (0% -19%), respectively; according to the WHO algorithm -
by 21,47£11,34% and 12,18%13,72, respectively. It was found that the frequency of
achieving the treatment goal — reducing of cardiovascular risk levels by >20%
according to:
1) The Framingham scale in Group 1 was 70,7% compared with 333% in Group
2, OR=2,12 (95% CI; 1,28-3,51), p = 0,003;
2) ACC/AHA algorithm 2013 was 51,2% in Group 1 compared to 25% in Group
2, OR=2,05 (95% CI; 1,08-3,88), p = 0,035;
3) PROCAM scale was 65,9% in Group 1 compared to 25% in Group 2,
OR=2,63 (95% CI; 1,44-4,83), p <0,001;
4) WHO algorithm was 56,1% in the Group lcompared to 25% in Group 2,
OR=2,24 (95% CI; 1,2-4,2), p =0,012.
The frequency of achieving the treatment goal of reducing the CVR level on the
Globorisk scale did not differ statistically significantly between Group 1 and Group 2.
The constructed one-factor models of logistic regression showed that with
increasing of relative activity of gut bacterial BSH, the risk of failure to achieve the
treatment goal relative to 20% or more decrease in CVR levels decreases according to:
Framingham scale, OR=4,09*10 (95% CI; 4,66*10%- 0,0359); ACC/AHA algorithm
2013, OR=3,8*10* (95% CI; 7,34*107-0,197); PROCAM, OR=8,38*10° (95% CI;
6,93*10°-0,0101). According to the Globorisk scale and the WHO algorithm, no such
relationship was found.
Scientific novelty of the obtained results. For the first time, the enzymatic
activity of gut bacterial bile salt hydrolase was studied in a clinical trial with healthy

participants and patients with dyslipidemia. For the first time, an association was found



between the risk of dyslipidemia and the overall activity of gut bacterial BSH in a
clinical trial. For the first time, a correlation was found between different categories of
CVR, evaluated using validated scales, and the overall activity of gut bacterial BSH in
a clinical study. It was clarified and expanded the data regarding the role of bacterial
BSH in cholesterol metabolism, development and progression of dyslipidemia;
regarding the enzymatic activity of BSH of probiotic strain Lactobacillus plantarum,;
regarding the clinical efficacy of probiotics with BSH-producing strain Lactobacillus
plantarum in the correction of dyslipidemia and achieving therapeutic goals of its
correction. For the first time, an association was found between the overall activity of
gut bacterial BSH and the risk of failure to achieve the efficacy endpoints of
dyslipidemia treatment. The role of probiotic capsules with BSH-producing strain
Lactobacillus plantarum in the modification of CVR, evaluated using validated scales,
and the achievement of therapeutic goals of its modification was studied for the first
time. For the first time, an association was found between the overall activity of gut
bacterial BSH and the risk of failure to achieve the efficacy endpoints of the
modification of different categories of CVR, assessed by validated scales.

The practical significance of the results. Based on the results of the
dissertation research, the expediency of laboratory determination of the total activity
of gut bacterial BSH in almost healthy people and patients with dyslipidemia was
scientifically substantiated in order to:

1) risk assessment of dyslipidemia;

2) assessment of the risk of failure to achieve the efficacy endpoints of treatment

of dyslipidemia, namely the reduction of levels of TC and LDL;

3) assessment of the risk of failure to achieve the efficacy endpoints of
modification of different categories of the CVR, assessed using validated
scales.

Before prescribing probiotic drugs, it is advisable to determine the enzymatic

activity of the bacterial BSH of these drugs in order to select potentially the most
effective strains of probiotic bacteria for the subsequent correction of dyslipidemia and

CVR.



Practical recommendations for the use of probiotic drugs with BSH-producing
strain Lactobacillus plantarum as an additional hypolipidemic therapy to correct
dyslipidemia and various categories of CVR, evaluated using validated scales, were
developed. It is advisable to use capsules containing Lactobacillus plantarum in the
amount of 2*10° CFU in one capsule (1 capsule 1 time per day) in combination with
statins for at least 12 weeks to increase clinical efficacy.

Conclusions.

The dissertation theoretically substantiated and proposed a new practical
approach to solving the current problem of internal medicine - improving the treatment
of dyslipidemia and correction of cardiovascular risk based on evaluating the
enzymatic activity of intestinal bacterial BSH and its modification with BSH-
expressing probiotic with Lactobacillus plantarum.

1. The relative total activity of gut bacterial BSH was significantly higher in
almost healthy participants compared with patients with dyslipidemia
(0,01£0.05 U/ml vs. 0,2240,12 U/ml). The relative activity of gut bacterial
BSH was negatively correlated with TC, LDL (with a linear relationship),
CA, and CVR levels estimated on 5 scales. A negative association was found
between the risk of dyslipidemia and the relative activity of gut bacterial
BSH.

2. Capsules with the investigated probiotic bacteria Lactobacillus plantarum
had more than 30 times greater enzymatic activity of BSH compared to the
strain of these bacteria with eliminated BSH genes (1,0006+0,037 U/ml vs.
0,033+0,009 U/ml).

3. The combination of simvastatin and capsules with Lactobacillus plantarum
after 12 weeks of treatment led to significant increase in the activity of gut
bacterial BSH (0,2+0,07 U/ml) compared to baseline (0,1 (0,06-0,14) U/ml)
and to simvastatin monotherapy (0,1+0,06 U/ml).

4. The combination of simvastatin and capsules with Lactobacillus plantarum
was more effective in reducing of TC, LDL, from 8 to 12 weeks (on average

by 24,4+12,5% and 28,3% (23,4% - 38,5%) after 12 weeks, respectively)



compared with simvastatin monotherapy (on average by 12.9+15% and
18,4% (7,2% -27,1%) after 12 weeks, respectively). Combination treatment
was more than 2 times more effective in achieving the treatment efficacy
endpoints: >20% reduction in TC and LDL. The increase in the relative
activity of gut bacterial BSH was associated with a higher chance to achieve
the goals of therapy.

5. The combination of simvastatin and capsules with Lactobacillus plantarum

was significantly more effective in reducing the CVR level on the PROCAM
scale after 12 weeks of study compared with simvastatin monotherapy (37
(31-41) points versus 45,5 (38-50,5) points). The dynamics of the decrease in
CVR levels on all 5 scales after 12 weeks was significantly more pronounced
in patients on combination therapy. Combination therapy was more than
twice as effective in achieving the goals of therapy: >20% reduction in CVR
levels on all scales except Globorisk. The increase in the relative activity of
gut bacterial BSH was associated with a higher chance to achieve the efficacy
endpoints of therapy with respect to the modification of the CVR according
to the Framingham scale, ACC/AHA algorithm 2013 and PROCAM scale.

6. In addition to the average doses of statins (20 mg of simvastatin 1 time per

day) appointment of probiotic capsules with Lactobacillus plantarum in the
amount of 2*10° CFU in one capsule (1 capsule once a day) for at least 12
weeks leads to better correction of dyslipidemia, modification of 10-year risk
of acute coronary events on the PROCAM scale, accelerating the rate of
modification of non-fatal and fatal CVR on all scales, as well as achieving
certain treatment goals.

The results of the dissertation research are introduced into the educational
process (lectures and practical classes) of Bogomolets National Medical University at
the Department of Internal Medicine Ne 1 for students of 5th and 6th years of study, in
the medical practice of therapeutic and gastroenterological departments of Kyiv City

Clinical Hospital Ne18, MC «RCLIN UKRAINE» LLC «<KAPAIOKOM)».
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