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NIKYBAHHS TACTPUTIB, GYHKLIOHANBHOI AUCNENCI TA Y CKIAZLI KOMNNEKCHOI TEPANIT

BUPA30K
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Kpansi opansHi

TaCTPUTON -1 o

i 3ACI5 /119 J1IKYBAHHS 3AXBOPIOBAHb WAYHKA 50 mn

BATATOTPAHHI MEXAHI3MW A1li TACTPUTONY 103BONIAAKOTH 3 YCNIXOM BKJTHOYATH Horo
B CXEMMW NNIKYBAHHS FACTPUTIB, BUPA3OK | QYHKLIOHANIbHOI AUCNENCI Y AOPOC/UX

| BITEA.

MEXAHI3M [ili 7-KOMNOHEHTHOrO MPENAPATY TACTPUTON NPU KOMMIEKCHOMY JTIKYBAHHI
TACTPUTIB, BUPA3OK, OYHKLIOHANBHOT AMCNENCII TA IHLIMX 3AXBOPHBAHb LUKT

FPKOTH NOAPA3HIOHOTL HEP-
BOBI PELEMNTOPH Y MNOPOX-
HWHI POTA, THM CAMWUM NPU-

FTACTPUTOI

FENATONPOTEKLIA

CONDOKA, TONUH, 3BIp0GIA,

3MEHLLEHHS BMPa3KOYTBOPEHHS:
CONOAKE, POMAILKE, NOINH,
3Bipofbiv, parenk

KﬁD,ﬂDﬁEHEJlMKT MONWH, O8ren
36inblUEKHA CeKpewii NnaHKpeaTHYHMX
(hepMeHTiB:

TOAWH

Hopmanisauis MOTODUKK:

NonuH, 3sipabin, nanyarka,
kapnobenennky

CKOPHOHOMU Z1IH0 MPEMAPATY NIKYBAHHSI TACTPUTIB, BUPA3OK narent
e —— | OYHKUIOHANBHOI AUCNENCI
BOPOTbBA BOPOTbBA 3 AUCNENCIEHD BEOPOTbBA
3 BUPA3SKOH CnasmoniTuhg: o 3 NATOTEHETUYHUMH
AHTw—H.ponri: il mil‘ poMatuxa, 3sipobim, NepoTav
CONOIKa, 38in0GiA naret AHTUriNepnepucTansbTHYHa: MEXAHI3MAMU
*"H!'1;'l:':l:‘-:'HIFJ5'J1E'1?%IV e nonm, 38ipobin ﬂpqmsana@r@:_ :
3MEH;J;IEHHH CEeruﬁ HCl: AHTMCBKpBTGpHa [ 110 BIAHOLEHHI NEPCTay. SBIN0LIK, POMALLKS,
< . i conaaga

;Eﬁ‘..ﬂﬂﬂl(a POMaLL K, FIEWL-IH. OArens ﬁg;T[T:?BOI DID.HHH. AHTHDKCHHBHTHB'.

iNbLUEHHA NPOAYKUIT MYUMHY: el ) F LR S
p—— nmm-m)'l p.m:b y XonepeTuyHa akTHBHICTE: NEPETALCAN0ANA, BACGIE, flaniH
. i~ ety IMyHOMOAyNHOK0YE:

nanyatka, conogka

Bnnue Ha aMIHOKUCNOTHUIA
MeTaboniaM:

conaga

JletansHiwe gue. Hac. 71

NONIKOMNOHEHTHUA CTAHAAPTU30BAHUMA QITOEKCTPAKT 3 HIMEYYUHM

FACTPUTON nponoBXye BUMYCK CTarted, sKi PO3KPUBAIOTb MEXaHI3M il POCNWHHWX EKCTPakTiB npenapary.
Y LbOMY BUMYCKY BI 3MOXeTe 03HanoMuTies 3 edektamn KAPAOBEHELWKTY, MEPCTAYY IYCA40r 0 1a KOPEHS [ATENH.

POMALLIKA' 3BIPOBINA’

YCYBAE 3ANANEHHA 3ACNOKOIOE,
TA ATIEPTIHHI PEAKLII, HOPMATI3YE BUPOB/EHHA
CMPUSE PEFEHEPALLI! LWNYHKOBOrO COKY

CNW30BOI ORTNAHKM

KOPIHb
conoaku’
HOPMANI3YE MOTOPUKY
LLIKT, TIM CAMUM
YCYBAIOUM CNA3MM | BN

NOJIAH TPKAK’
MONETLLYE TPABNIEHHS,
YCYBAE BAXKICTb
Y LLAYHKY

KAPAOBEHEAMNKT NEPCTAY

rycaummn

KOPIHb AAFEN"
NOKPALLYE KPOBOOBI,

MONErLWYE TPABNEHHS, CRPHFIE_I_BAI'OSHHH;I
YCYBAE BAXKICTb CN30BOI OBOOHKHM

Y LLNYHKY | NKYBAHHHO BUPASKH

NOKPALLYE KPOBOOBIT,
TPUCKOPHE NIKYBAHHA
BWPA3KOBWX YPAXXEHD

NOKA3AHHA"
(MyHKUioHaNbHA AMCNEncid, MeTe0PU3M, FACTPUTH, Y TOMY YWCNI XPOHIYHWIA TinepaLuaHKi raCTPKT, 8 TAKDX Y CKNafi KOMNNEKCHOT0 NiKYBaHHA BUPA3KoBOI
XBOPOGM LUNYHKa Ta ABaHaAUATANAN0I KULLKA,

CNoCIB 3ACTOCYBAHHA TA A03K*

[llitam 3 7 pokie fo 12 pokis npuirMatv no 1 kpanni Ha pik XUTTH, PO3YMHEHUX Y HEBENWKIW KINbKOCTi pinvum, 3 pa3u Ha foby nif yac iaM; LOpociuM Ta AiTaM
3 12 pokis npuitMati no 20-30 kpanenb, PO3YWHEHUX Y HEBENUKIA KiNbKOCTI piauHu, 3 pasu Ha naby nig yac igu. Mpu TAXKAX | rOCTPUX CTaHaX AOPOCAUM
NPUAMaTH no 15-25 Kpanenb KoxHi 30 XBUNKH - 1 roAuHY. TpUBaNICTb NiKYBaHHS - 3-4 TkKHI. Y pasi HEOBXIAHOCTI KYPC NiKYBaHHA MOXHA NOBTOPUTH YEpes
2 Micaui. Mepen BxwuBaHHaAM nikapcbkui 3acib HeobxinHo 36oaTysaTH!

" [HCTPYKLIRA ANR 3ECTOCYBAHHR

IHhopMauis npo Nikapcbkui 3aciB ANA MEANYHUX Ta GEPMALIEBTUYHKX MPAWIBHIKIB ANA 33CTOCYBAHHS B NPODECIAHIA AIRNLHOCTI.
Mepen 3acToCyBaHHAM YBAXHO D3HBHOMTECH 3 THCTPYKUIERD ANA MEAMYHOTO 3acTocyBaHHs. 36epirath y HEAOCTYNHOMY ANg AiTed Micul.
Mae NpoTMUNOKasaHKa Ta nobiuxi peaxwii. Factputon: PI. UA/8950/01/01, HeoBMexeHui.

ExckntoaneHwi aucTpnd'iotap: NpAT «Harypdapwm», gyn. Nicka, 30-A, M. Kuis, Nywa-Boguug, 04075; Tenedon: [044) 401-81-03.
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OTtunowiro 6pomin

Cna3smMoMeH

© OTunoHito 6pomMin 3MeHLLYe OCHOBHI CUMITOMM

CUHOPOMY no.qp_asu_enor O KnLue4YHunkKa

6inb Ta 34YTTS B XXNBOTI'

Mokasanka. CUMNTOMaTHUHE NiKYBaHHA CHHAPOMY NOAPasHEHOTO KnweuHnka (CTK)

i cnazmie gucransHmux simlnis.mmennuka_-{aﬁbnoau'f'r_a NPAMOI KMLWKK),

10 CYyNPOBOAXKYIOTCA Gonem, nonerweHHA abaominanbHoro GO0, 3AYTTA KWBOTa

Ta NOPYWeHHA NepUCTanbTUKK Y NaUieHTiB BIKOM Big 18 pokis, 3yMOBNEHNX CNa3MOM rnaakol
MYCKYNaTypw AWCTanbHUX Biffinis KMeyHnKa.

MpoTunoxasaunA. HansHicTb B aHamHesi peakuiil rinepuyTnusocTi go giloyoi peyosnHu abo
A0 Byab-AKOT 3 BONOMIPKHWX PEYOBUH Npenapary.

Mo6ivuni peaxyii. py nposegeHH KNIHIYHKUX AOCHIAKEHB NiKapcbKuii 3acib CnazmomeH®
pobpe nepeHoCUBCA; Many Micue NoBiAOMAEHHA NPO He3HaYHY KiNbKICTb NoGiuHux peakuii.
Y x0Ai NOCTMAPKETUHIOBKX AOCNIAMEHE NOBIAOMNANOCH NPO OKPEMI BUNAAKK WKIPHWX
peakuiii rinepuyTnneocTi (Kponue'AKKa, aHrioHeBpoTUYHKiE Habpak).

Ocobnueocti sactocysanna. [penapar cnif 3acTocoByBaTi 3 06epeXHICTIO NP raykomi,
rineprpodil nepegmixyposoi 3ano3un Ta npu ninopocteHosi. penapar MICTUTL NakTo3y, TOMY
BiH NPOTUNOKa3aHUA NALIEHTAM 3 AediLUTOM NaKTa3W, BPOAMKEHOIO ranakTo3emieo abo
cuHapomom Manbabcopbuil rmoxkoan/ranakrosu.

3paTHICTL BNAMBATH Ha WBKMAKICTL peakuii npu KepysaHHi asToTpaHcnopTom abo poborTi

3 iHW UMK MexaHiamamu. CnaamomeH® He ernnusac abo Mae fyae He3HaYHWA BRAKB Ha
WBKWAKICTE Peakuii NpW KepyBaHHI aBTOTPaHCNOPTOM ab0 iHIWMMK MexXaHi3mamu.

3a goknagHiwoio iHpopMaLie 3BepTaTUCA A0 IHCTPYKUIT ANA MEAWYHOIO 3aCTOCYBaHHA
npenapaty CMNA3MOMEH®, 11.05.2018, N2 908. P.N. MO3 Ykpainu N2 UA/7146/01/01.

Bupo6Huuk: GEP/IIH XEMI AT Tninikep Ber 125,12489, bepnin, HimeyunHa.

15-week study. Aliment. Pharmacal, Ther, 1201001 10

2. Clave P et al.; Randomised clinical trial: otilonium bromide improves frequency of abdominal pain,
severity of distention and time to relapse in patients with irritable bowel syndrome. Aliment. Pharmacol
Ther. 2011; 34(4):432-42.

1. Battaglia G. et al.; Otilonium bromide in irritable bowel syndrome: a double-blind, placebo-controlled,

Mpeacrasunyreo «Gepnik-Xemi/A. Menapidi Ykpaina MGXs:
Kuig, ayn. bepeansikiscoka, 29. Ten.: +38 (044) 494-33-88, dakc: +38 (044) 494-33-89
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Budanns pexomendosatre 0o Opyky ma 00 NOULUPEHHS Yepe3 Mepedicy
Inmepnem euenoro padoro Y <«Ilncmumym eacmpoenmeponoeii
IAMH Ykpainu», npomoxoa Ne 8 io 05.10.2020 p.

SoeHiuiHi peyensenmu:
npog. Abamypos O.€., npog. Yyxpienko H. /.
Kypran eHecerno 0o nepeniky Haykosux gaxosux eudanv Ykpainu,
6 AKUX MONCYMb NYOAIKYSAMUCS Pe3yAbmamu OUCepMAauiinux pooim
Ha 3000ymms HAyKogux cmynenie 0okmopa i Kanoudama Hayk.
Haxaz MOH Yxpainu 6io 24.09.2020 p. Ne 1188. Kameeopis b.

Ykpaincokoro, pociticokoro ma aneniticokoro mogamu
Cgidoymeo npo depicasHy peecmpauito OpyKo8ano2o 3acody
macosoi ingopmauii KB Ne 20330-10130I1P. Budano Jepxcasroro
peecmpayitinoro cayrucooro Vrpainu 22.08.2013 p.
®opwmar: 60x84/8. Vm. apyk. apk. 15,35.

Tupax 3000 mpum. 3am. 2020-gastro-78.
Bunaseus 3acnasebkuii O.10.

Anpeca st iucTyBaHHs: a/c 74, M. Kuis, 04107
CBinourBo cy6’eKTa BUIABHUYOI CIIPaBU
JK Ne 2128 Bix 13.05.2005
JHpyk: TOB «Jlanamnpecc»

ByJ1. AnueBcbKuX, 2, M. XapkiB, 61002

[oAOBHMI peAaKTOp —
Crenaxos O.M.,
A.M.H., NPpodecop, ANPEKTOP
AY «HCTUTYT ractpoeHTteponorii HAMH YkpaiHm» (AHINpO)

PeAQKUiHaQ KOAeris:

ba6ak O.4., A.M.H., Npodecop, 3aBiaAyBAY KODeAPH
BHYTPILLHLOI MeAMLMHM N2 1 XapKIBCbKOrO HALLIOHOABHOTO
MEAMNYHOTO YHiBepcuteTy (XapKiB)

Vincenzi Bruno, MD, PhD, Associate Professor in Medical
Oncology, The Campus Bio-Medico University (Rome, Italy)

ly6cbka O.1O., A.M.H., npodecop, 30BiayBAY Kabeapm Tepanii,
IHEKLMHMX XBOP OB TA ACPMATOBEHEPOAOTIT IHCTUTYTY
nicaaannAomHoi ocsit HMY imeni O.O. boromonasbLgs (Kuis)

AipeHKo B.1., K.M.H., 30CTyNHVIK APEKTOPA 3 HAYKOBOI pOBOTH
AY «HCTUTYT racTpoeHTtepoorii HAMH Ykpainn» (AHINPO)

Dumitrascu Dan L., MD, PhD AGAF, luliu Hatieganu University
of Medicine and Pharmacy (Romania)

Mocinuyk A.M., A.M.H., 30B. BIAAIAOM 30XBOPIOBAHb LLAYHKQ,
ABAHOALSITUNAAOT KMLLKW, AIETOAOTIT i AIYBAABHOTO XAPYYBOHHS
AY «HCTUTYT racTpoeHTtepoorii HAMH Yipainm» (AHINPO)

OcboanO [LB., A.M.H., NPOdECOP, HAOYOABHMK KOdeAPH
BICbKOBOI Tepanii YKPQIHCLKOI BIMCbKOBO-MEANYHOI AKAAEMI
MO YkpaiHu (Kuis)

Cipyak €.C., A.M.H., npodecop, npodecop kadeapn
NPONEeAEBTMKM BHYTPILLIHIX XBOPO6 ABH3 «Y>KropoAChbKImii
HALJOHOAbHUIM YHIBEpCUTET» (YXKTOPOA)

CKkpunHuK .M., A.M.H., Tpodecop, NPOPEKTOP

3 HOYKOBO-MEAQroryHOi poBOoTH i MICAIAUIAOMHOI OCBITH
BrLLIOrO AEPXKABHOTO HABYOABHOTO 3AKACAY YKPAIHM
«YKPAIHCbKO MEANYHO CTOMATOAOTYHA AKaaemis» (MOATABA)

XapueHko H.B., A.M.H., ipodecop, YA.-kop. HAMH YkpaiHu,
30BiAYBAY KObEAPW TACTPOEHTEPOAOTI, AlETOAOTIT | eHpaoCKonil
HALIOHOABHOT MEeANYHOT AKAAEMIT MICAIAMMIAOMHOI OCBITU
imeHi M.A. Wynuka (Kuis)

XyxaiHa O.C., A.M.H., Npodecop, 3aBiAyBAY KadeApU
BHYTPILLHBOT MEANLMHN, KAIHIYHOT GOPMAKOAOTIT

Ta NpodecinHmx xopob BAHS YipaiHu «byKOBMHCBKMIA
AEPXKABHUM MeAMYHUI YHIBEpCUTET» (HePHIBLL)

LeByeHko B.®., A.M.H., MpOdecop, B.O. 3ABIAYBAYA BiAAIAY
Xipyprii opraHis TPABAEHHS AY «[HCTUTYT TACTPOEHTEPOAOTII
HAMH YkpaiHm» (AHINPO)

BianoBiaoQAbHUM cekpeTap:

lpasipoBcbka H.I., K.M.H., MPOB. HAyK. CniBpo®. (AHINPO)

Peaakuis He 30BXAM MNOAIAIE AYMKY GBTOPA NMyOAiIKaLLi. BiANOBIAGABHICTE 301 BIPOTIAHICTb GQAKTIB, BAOCHWMX iIMEH TA iHWOT iHPOPMALLii, BUKOPUCTAHOI
B NyOAikaLii, Hece aeTop. MNepeApyK TA iHLWWE BIATBOPEHHS B SIKit-HEOYAb GOPMI B LLIAOMY QB0 YACTKOBO CTATEWN, IAKOCTRALLIM A60 iHLWMX MATEPIAAIB
AO3BOAEHI TIAbKM MPK NONepeAHir MMCbMOBIM 3roai peAaKLji Ta 3 060B’ 13KOBUM MOCUACHHSIM HO AXKEPEAO. YCi MPaBA 3AXULLEH.

© AY «lHctutyT ractpoeHTtepoaorii HAMH Ykpaium», 2020
© 3acaascbkuinn O.1O., 2020
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Age peculiarities
of intestinal microbiocenosis disorders
in the patients with ulcerative colitis
and Crohn’s disease

Abstract. Background. Inflammatory bowel diseases (IBD) such as ulcerative colitis (UC) and Crohn’s
disease (CD) remain one of the most difficult and challenging gastroenterology problems. The impact of
intestinal microflora and its changes on the development and progression of IBD has not been studied
enough. The most dominant etiological hypothesis is that IBD is the result of an abnormal immune response
to an altered intestinal microbiota caused by an environmental factor or pathogenic microorganisms in a
genetically predisposed host. Altered gut microbiota dysbiosis in IBD is generally recognized, but the de-
pendence of this change on the age still needs to be studied. The purpose of the study is to investigate the
peculiarities of intestinal dysbiosis and the frequency of small intestinal bacterial overgrowth (SIBO) in pa-
tients with IBD depending on nosology and age. Materials and methods. One hundred and twenty patients
with IBD aged 19 to 79 years (average (43.90 = 1.40) years) were examined; among them 83 patients had
UC, and 37 ones had CD. All patients were divided into two groups according to nosology and age. The
patients underwent a hydrogen breath test to detect SIBO, bacteriological examination of feces, and short-
chain fatty acid (SCFAs) chromatography in coprofiltrate. Results. The profound qualitative and quantita-
tive changes of the colon microflora and high frequency of SIBO in patients with IBD were revealed. The
dependence of changes in the microflora composition of the small and large intestine in a patient on age and
nosology was discovered. The decrease in the concentration of Bifidobacteria in the content of the colon
was found mostly in young patients with CD, while the decrease in the number of Lactobacilli was mostly
found in elderly patients in both groups. The frequency of hemolytic biovars of Escherichia coli, opportu-
nistic enterobacteria, and fungi of the genus Candida in the colon increased with age. There were changes
in both the total content and indices of some SCFAs in patients of both groups versus healthy persons that
indicated the suppression of the metabolic activity of normal microflora in patients. Decreased levels of
acetic and butyric acid indicated the severity of suppression of the production of these metabolites. Conclu-
sions. The elderly patients were found to have a greater tendency to develop SIBO, a decrease in the colon
Lactobacilli concentration, as well as an increased frequency of detection of conditionally pathogenic flora
and fungi of the genus Candida. In young patients, there is mainly a subcompensated form of dysbiosis with
a decrease in the concentration of Bifidobacteria. With age, there is also suppression of acetic and butyric
acid production. The results of this study will allow clinicians to select therapeutic tactics in these patients
more carefully, namely, will influence the choice of drugs that modulate the intestinal microbiota, taking into
account not only the nosology but also the patient’s age.

Keywords: inflammatory bowel disease; intestinal microflora; small intestinal bacterial overgrowth; short-chain
fatty acids; ulcerative colitis; Crohn’s disease
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Introduction

Crohn’s disease (CD) and ulcerative colitis (UC), known
as chronic inflammatory bowel disease (IBD), are multifac-
torial, potentially debilitating diseases with probable genetic
heterogeneity and unknown etiology.

The steady increase in morbidity and prevalence of IBD
on almost all continents make researchers consider IBD as
one of the main important global health problems [1].

Unfortunately, the exact etiology of IBD remains un-
clear, and effective treatment is still not found. Today, the
most accepted hypothesis of the pathogenesis of CD is the
complex interactions between environmental factors, the
immune system, and the microbial flora in a genetically
predisposed person, which lead to aberrant nominal re-
actions and chronic inflammatory bowel disease [2]. It is
believed that an inappropriate immune response to altered
microbiota (or pathogenic microorganisms) under the in-
fluence of environmental factors contributes to the deve-
lopment of IBD.

It is known that the intestinal microbiota in healthy
people has many benefits for the health of the host, in
terms of protection against pathogens, for the nutrition,
metabolism, and the immune system. Microbiota with
more than 100 trillion microorganisms is involved in the
fermentation of complex undigested polysaccharide poly-
mers, the production of short-chain fatty acids (SCFAs),
the synthesis of vitamins, energy production, the integrity
of the intestinal mucosa, and pathogens. Numerical stu-
dies have shown that a patient with IBD shows significant
changes in the composition of the microbiota compared
with a healthy individual [4, 5].

The patients with UC and CD have a higher content
of opportunistic and pathogenic flora (Bacteroides spp.,
FEubacterium spp., and others) in conditions of chronic
inflammation and reduced content of beneficial bacteria
that maintain the stability of the normal microflora of the
gastrointestinal tract [6]. As a result, the production of
some metabolites, including short-chain fatty acids, such
as butyrate, propionate, and acetate, is reduced. These
SCFAs are associated with the excitation of anti-inflam-
matory and antitumor reactions that promote the growth
of intestinal epithelium. Butyrate is considered to be the
main source of energy for the intestinal epithelium and
helps to produce mucin (gel-like inner layer) in the lu-
men, which sets the physical barrier. SCFAs deficiency
leads to atrophy of the epithelium and inflammation of
the mucosa [7]. Recently, the most informative and reli-
able method of diagnosing intestinal dysbiosis (90—95%
reliability) is the method of gas chromatography to de-
termine the absolute and relative content of SCFAs in
coprofiltrate, which allows in a short time to assess struc-
tural changes and metabolic activity of intestinal micro-
flora [8].

Another manifestation of intestinal dysbiosis in pa-
tients with IBD is the syndrome of small intestinal bac-
terial overgrowth (SIBO). The causes that can lead to a
violation of the microbiocenosis of the small intestine
may be such as dysfunction of the ileocecal valve (com-
mon in patients with CD), taking nonsteroidal anti-in-
flammatory drugs, starvation, stress, infectious, and non-

communicable diseases, enzymopathy (lactase, gluten
deficiency) and some other factors [9]. Diagnosing SIBO
is quite long and troublesome. An alternative to the costly
and painstaking aspiration method for detecting SIBO,
which requires special equipment and culture, is the hy-
drogen breath test (HBT) with glucose loading. The test is
quite simple to perform and has a high specificity, which
successfully allows introducing this method in routine
clinical practice.

It should be noted that the intestinal microbiota chan-
ges not only under the disease influence but also with age.
Studies show that the species composition of the intestinal
microbiota in elderly people differs from the composition
in young ones. There is also no chronological threshold or
age at which the composition of the microbiota suddenly
changes; the changes occur gradually under the influence of
the external factors (environment, stress, diet, and health,
as well as under the influence of drugs, etc.) [10].

Given that current therapy for IBD is focused mainly
on suppressing the immune system and is not always effec-
tive, there is a need to develop and apply other treatment
methods. Some authors believe that dietary recommenda-
tions, with a known ability to modulate the intestinal micro-
biome, as well as the use of prebiotics, probiotics, antibio-
tics, and/or fecal transplants, are a unique opportunity to
improve IBD treatment outcomes [11, 12].

In connection with the above, the aim of our study is to
determine the severity of dysbiotic disorders of the quantita-
tive and qualitative composition of the colon microflora, as
well as the SIBO frequency in patients with IBD depending
on nosological forms and age.

Materials and methods

We examined 120 patients with IBD aged 19 to 79 years
(average (43.90 & 1.40) years), among them 83 patients with
UC and 37 ones with CD.

All patients were divided into two groups according to
nosology and age (according to the WHO classification:
from 25 to 44 years — young age, 45—59 years — middle
age, 60—75 years — old age). The young group included 66
patients, the middle age group consisted of 30 patients, and
the elderly group included 24 patients.

To determine the state of the microbiota of the small in-
testine, namely SIBO presence, a hydrogen breath test with
glucose loading was performed using a gas analyzer Gastro*
Gastrolyzer from Bedfont Scientific Ltd (UK). The method
is based on measuring the concentration of hydrogen in the
air exhaled by a patient after ingestion of glucose solution
(50 g per 250 ml of water), at regular intervals (0, 15, 30, 45,
and 60 minutes). Hydrogen (H,), which is formed in the
intestinal lumen as a result of metabolic activity of the exi-
sting microflora, absorbs, enters the systemic bloodstream,
and then excreted by the lungs as a component of exhaled
air. The threshold level of hydrogen evolution is 10 ppm. In
the presence of an increased amount of anaerobic micro-
flora, there is an increase in the concentration of H, in the
exhaled air. An increase in its level compared to the initial
by 10 ppm or more indicates that a patient has a syndrome
of bacterial overgrowth. The study was conducted under the
standards [13].
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Table 1 — Indicators of HBT in the studied patients (ppm), M = m

IBD (n = 120) UC (n = 83) CD (n=37)

Measure-

ment young middle elderly young middle elderly young middle elderly
time, min age age age age age age age age age

(n=66) | (n=30) | (n=24) | (n=43) | (n=22) | (n=18) | (n=23) (n=8) (n =6)

0 103+21|72+x21 | 67+x21 | 75+11 | 82+26|81+£20|65+36|74+£29 (11519
15 19.7+16|158+1.7|15.8+1.7|1149+2.7(16.1 1.2 (161 +1.2|149+1.4|135+1.3|14.3 2.1
30 27.8+26(16.7+1.9|36.7+£19(243+26|222+1.9(282+19|222+1.8|14.3+2.1(25.1+3.3
45 23.4+£22(282+3.2|39.2+£32(29.6+25|28.1+3.0(39.1+3.0/20.1+3.3|15.1+£3.3(41.6+2.8
60 175+£29(125+2.1|225+21|187+3.2|146+28|34.6+28|157+2.8|11.6+2.8(324+27
Mean 2182314124 |244+£24|21.4+3.1*|17.8£23|252+2.3|24.6£2.6[124+2.7|25.4+29

Note. * — p < 0.05 — significance of differences between HBT indices in patients with UC and CD depending on age.

Microbiological research methods

The studies of the species and quantitative composi-
tion of the colon microflora were performed by sowing
ten-fold dilutions (10-'—10-%) on a standard set of selective
and differential diagnostic nutrient media for the isolation
of aerobic and anaerobic microorganisms. Gradation of
deviations in the composition of the intestinal microflora
was carried out in three stages: I degree — compensated
dysbiosis (DI), mild; II degree — subcompensated (D II),
average; 111 degree — uncompensated (D III), severe dys-
biosis.

Short-chain fatty acid chromatography in the patient’s
coprofiltrate was performed on a Crystal-5000 chromato-
graph according to the method of Guohua Zhao (2006).
The control values of the content of QLC in the feces
were: acetic acid (C2) — 0.013—0.028 pl/ml, propionic
acid (C3) — 0.0043—0.0057 pl/ml, butyric acid (C4) —
0.00068—0.0008 pl/ml.

Statistical methods

To optimize the findings and automate data processing,
the obtained indicators were entered into a database ma-
nagement system built using an integrated application pa-
ckage Statistica for Windows 6.0.

Descriptive and inductive statistics were used for
statistical data analysis. The comparison of the average
values of the variables was carried out using parametric
methods (Student’s ¢-test) with a normal distribution of
these features, expressed in the interval scale. Differences
between the two indicators were considered probable at
p < 0.05. The conformity of the type of distribution of the
features of the normal distribution was checked using the
Shapiro-Wilk method. In other cases, a nonparametric
method (Mann-Whitney U test) was used. The > test was
used to compare the particle distribution of two or more
variables. The correlation analysis was performed accord-
ing to Pearson (for data expressed in interval scales) and
according to Spearman (for data expressed not in interval
scales). All calculations were performed in SPSS 9.0 for
Windows.

All measuring equipment used in the work were metro-
logically verified in the prescribed manner.

Results

The analysis of the frequency of SIBO detection showed
that the changes in the state of the microflora of the small
intestine were observed in 62.5 % of patients with IBD in
equal proportion by nosology.

The analysis of HBT indicators depending on age showed
that the largest changes in the concentration of hydrogen in
exhaled air were observed in elderly patients (Table 1).

At the same time, significant differences were concerned
with the compared results of young and elderly patients with
UC and CD (p < 0.05).

The frequency of SIBO was 95.8 % of elderly patients,
almost 2 times less in young and middle-aged patients (51.5
and 60.0 %, respectively) (Fig. 1).

Thus, a larger number of patients with IBD are chara-
cterized by disorders in the microbiocenosis of the small
intestine in the form of SIBO, which were significantly de-
pendent on age and prevailed in elderly patients.

The study of the state of the colon microbiocenosis was
performed in 114 patients with IBD. Among them, there were
80 patients with UC and 34 patients with CD. The young
group included 62 patients, the middle-age group consisted
of 30 patients, and 22 men were in the elderly group.

100 95.8

B Young age
B Middle age
M Elderly age

90

80
70
60
50
40
30
20
10

SIBO “+”

SIBO “—*

Figure 1 — Frequency of SIBO depending on age
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The results of the microbiological studies of the colon
content in patients with IBD showed the presence of pro-
found changes in the qualitative and quantitative composi-
tion of the microflora in 99.1 % of patients.

As can be seen from Table 2, the patients with subcom-
pensated and decompensated forms of dysbiosis predomi-
nated among young patients, while subcompensated and
decompensated forms of dysbiosis were defined in the same
number of patients in elderly individuals.

According to the nosological feature, 75.0 % of patients
with CD had a compensated form of dysbiosis, 44.4 % of
patients with IBD experienced subcompensated dysbiosis.

The distribution of patients depeding on age and noso-
logy is shown in Table 2.

The average number of microorganisms in the colon con-
tent depending on age and nosology are shown in Table 3. Ac-
cording to the obtained data, there are significant differences
in the composition of the patients’ normal colon flora in all
study groups. The decrease in the concentration of Bifidobac-
teria in the colon content was found mostly in young-aged

patients with IBD, while the decrease in the number of Lacto-
bacilli was revealed in 90.9 % of elderly patients, namely in all
patients with CD and in 88.9 % of elderly patients with UC.

The frequency of isolation of yeast-like fungi of the
genus Candida was almost the same in patients with IBD.
However, it should be noted that in patients with UC the fre-
quency of detection of fungi of the genus Candida increased
with increasing age of patients. Besides, in the group of el-
derly patients, the frequency of detection of conditionally
pathogenic flora was higher.

Study of the content
of short-chain fatty acids in feces

We investigated the content of SCFAs C2-C4 in the feces
for a more detailed study of intestinal microbiocenosis dis-
orders in patients with IBD. Using gas chromatography, we
studied coprofiltrates in 49 patients with IBD, among them,
there are 35 patients with UC and 14 individuals with CD.
There are 24 patients in the young-aged group, 12 patients
in the middle-aged, and 13 men in the elderly groups.

Table 2 — The state of colon microbiocenosis in patients with IBD depending on age and nosology

Patients (N — absolute number, and %)
Group Total Norm Grade of colon microbiocenosis
the first the second the third
N % N % N % N % N %
young age 62 100 1 1.6 18 29.0 30 48.4 13 21.0
'(EZ {14y | middleage | 30 | 100 0 0 9 300 | 10 | 333 | 11 | 367
elderly age 22 100 0 0 6 27.2 8 36.4 8 36.4
young age 22 100 1 4.5 6 27.3 10 45.5 5 22.7
g4 | midde age 100 | o0 0 1 | 125 | 2 [ 250 | 5 | 625
elderly age 4 100 0 0 3 75.0 0 0 1 25.0
young age 40 100 0 0 12 30.0 20 50.0 8 20.0
t':]cz 80) middle age 22 100 0 0 8 36.4 8 36.4 6 27.2
elderly age 18 100 0 0 3 16.7 8 44 .4 7 38.9

Note. * — p < 0.05 — the difference between the groups of patients of young and middle age with CD grade Il

dysbiosis (x> = 4.18; p < 0.05).

Table 3 — The patients with altered concentrations of microorganisms depending on age and nosology

Frequency of revealed disorders (%)
IBD (n = 114) CD (n = 34) UC (n = 80)
Microorganism - - -

young | middle | elderly | young | middle | elderly | young | middle | elderly

age age age age age age age age age
(n=62)|(n=30)|(n=22)|(n=22)| (n=8) | (n=4) |(n=40)((n=22) |(n=18)

f’{é‘é"ga@%’}é’" 3.7 | 233 | 136 | 318 | 500 0 300 | 136 | 16.7

iﬁg’é’gag’%”ﬁfg 823 | 867 | 909 | 682 | 875 | 1000 | 900 | 864 | 889

e 355 | 400 | 364 | 364 | 625 | o | 350 | 318 | 444

0GRy anogeniefiora | 574 | 367 | 408 | 50.0 | 500 | 250 | 30.0 | 318 | 444
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Table 4 — The content of SCFAs in the coprofiltrate of young patients with IBD, ug/ul

Index Control (n=7) IBD (n = 24) UC (n =15) CD (n=9)
Mz m Mz m Mz m M= m
Acetic acid 0.200 + 0.003 0.057 + 0.015*** 0.048 + 0.017*** 0.072 + 0.020***
Propionic acid 0.0045 + 0.0002 0.033 + 0.007*** 0.024 + 0.007** 0.048 + 0.016
Butyric acid 0.080 + 0.001 0.058 + 0.012 0.051 + 0.013* 0.07 + 0.01
X (C2-C4) 0.008 + 0.001 0.04 +0.01* 0.039 + 0.010* 0.06 + 0.01***

Notes: * — p < 0.05 — probability of changes compared with the control group; ** — p < 0.01 — probability of chan-
ges compared with the control group; *** — p < 0.001 — probability of changes compared with the control group.

Table 5 — The content of SCFAs in the coprofiltrate of middle-aged patients with IBD, ug/ul

Index Control (n=7) IBD (n =12) UC (n=9) CD (n=3)
M= m M=m M=m Mz=m
Acetic acid 0.200 + 0.003 0.026 + 0.011*** 0.03 £ 0.01*** 0.011 = 0.005***
Propionic acid 0.0045 + 0.0002 0.012 = 0.004*** 0.014 + 0.006 0.007 + 0.001
Butyric acid 0.080 + 0.001 0.061 £ 0.019 0.010 + 0.022** 0.058 + 0.008*
X (C2-C4) 0.008 + 0.001 0.03 +0.01* 0.21 £ 0.01*** 0.020 + 0.001***

Notes: * — p < 0.05 - probability of changes compared with the control group; ** — p < 0.01 — probability of chan-
ges compared with the control group; *** — p < 0.001 — probability of changes compared with the control group.

Table 6 — The content of SCFAs in the coprofiltrate of elderly-aged patients with IBD, ug/ul

[ 5 Control (n =7) IBD (n =13) UC (n=11) CD (n=2)
M=m Mz=m M=m Mz=m
Acetic acid 0.200 + 0.003 0.041 + 0.015** 0.049 + 0.017** 0.010 £ 0.002**
Propionic acid 0.0045 + 0.0002 0.018 + 0.005* 0.018 + 0.007 0.016 + 0.004*
Butyric acid 0.080 + 0.001 0.042 + 0.024 0.046 + 0.028 0.024 £ 0.018*
> (C2-C4) 0.008 + 0.001 0.03 +0.01* 0.03 + 0.01* 0.010 + 0.009

Notes: * — p < 0.05 — probability of changes compared with the control group; ** — p < 0.01 — probability of

changes compared with the control group.

Depending on the age of patients with IBD, there was
the suppression of the metabolic activity of normal micro-
flora, which manifested itself in the changes of both the total
content and indices of some SCFAs versus healthy indivi-
duals (Tables 4—6).

Thus, the level of acetic acid (C2) in 100 % young-aged,
middle-aged, and elderly patients with IBD was reduced
versus control (p < 0.001). This fact indicated a pronounced
inhibition of the producers of this metabolite, which was
confirmed microbiologically. Hemolytic FEscherichia coli
biovars were sown in patients with IBD, moreover, their
domination over Escherichia coli with normal enzymatic
activity was observed. It should be noted that the decrease
in acetic acid was significant with age. Indices of propionic
acid (C4) in all groups tended to increase in comparison
with the control, and butyric acid (C4) decreased in middle-
aged and elderly patients.

An increased anaerobic index (Al) indicates the shift in
the redox balance aside of oxidized acids. (Note. Al is the
ratio of the sum of concentrations (C) of reduced acids to
less reduced: (C propionic + C butyric) / C acetic (Gunza-
lus 1., Steiner R., 1963)). In our opinion, such Al changes
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Figure 2 — Anaerobic index of patients
with IBD depending on age
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can be explained by the simultaneous suppression of the
production of all SCFAs, which means structural and me-
tabolic intestine imbalance because of disease progression.
In young-aged and elderly patients, the Al increased and
was 1.57 and 1.46, respectively, which reflected the sup-
pression mainly of acetic acid (E. coli and anaerobic popu-
lations) (Fig. 2).

It was determined that synthesis, absorption, and utili-
zation of SCFAs with the length of carbon atoms C2-C4 was
disrupted in patients with IBD, regardless of nosology, but
depending on age. That is why the content and especially
the ratio of individual SCFAs in coprofiltrate had different
changes.

Therefore, multidirectional deviations of these metabo-
lites from the control can be the biochemical markers of
structural and functional disorders of the intestinal micro-
biocenosis. Taking into account the above, the determina-
tion of SCFAs can have diagnostic and prognostic signifi-
cance.

Conclusions

The profound changes in the qualitative and quantita-
tive composition of the colon microflora were in 99.1 %
of patients and SIBO in 62.5 % of ones with IBD. The
dependence of microflora changes of the small and large
intestine in patients on age and nosology was revealed.
95.8 % of elderly patients had SIBO, which was revealed
almost 2 times less in middle-aged and young-aged pa-
tients.

There was subcompensated dysbiosis in young-aged
patients, while middle-aged and elderly patients had more
often decompensated dysbiosis. The decrease in the Bifi-
dobacteria concentration in the colon was found mostly
in young-aged patients with CD, while the reduced Lac-
tobacillus level was mostly found in elderly patients in both
nosology groups. The frequency of hemolytic biovars of
Escherichia coli, conditionally pathogenic flora, and fungi
of the genus Candida also increased with age.

Depending on the age of patients with IBD, there were
changes in both the total content and indices of some
SCFAs compared with healthy people, which indicated the
suppression of the metabolic activity of normal microflora.
Thus, 100 % of patients had a reduced level of acetic acid
(C2) versus control, which indicated a pronounced inhibi-
tion of the production of this metabolite, namely Esche-
richia coli with normal enzymatic activity. Butyric acid
(C4), which is an energy substrate for colon epitheliocytes,
was reduced in middle-aged and elderly patients that indi-
cated the need for an additional source of this metabolite
for this age group.

The results of this research will allow clinicians to select
therapeutic tactics in these patients more carefully, namely,
will influence the choice of drugs that modulate the intesti-
nal microbiota, taking into account not only the nosology
form but also the patient’s age.
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AY «lHcTuTyT ractpoeHteponorii HAMH Yikpainn», m. AHinpo, YikpaiHa

BikoBi 0COGAMBOCTI NOPYLUEHb MIKPOGIOLLEHO3Y KULLEYHUKA B NALLIEHTIB
i3 HecneundiYyHNM BUPA3IKOBUM KOAITOM i XBOp0O6010 KpOoHa

Pestome. Axmyaavnicms. XpoHiuHi 3amanbHi 3aXBOPIOBaHHS
kumeyHuka (X33K), a came HecrieliMbiyHUN BUPa3KOBUIA KOJIT
(HBK) i xBopo6a Kpona (XK), 3amuiatoTsCst OMHIEIO 3 HAWOUTHII
CKJIAAHMX i aKTyaJlbHUX MpPOOJEM TacTPOSHTEPOJIOTiI B YyChOMY
cBiTi. Ha 11eit yac 3aiuiraeTbcsi HEIOCTaTHHO BUBYCHUM ITUTAHHST
TIPO BILUIUB MiKpO(I0pU KUILIEYHWKA Ta 11 3MiH Ha PO3BUTOK i IIPO-
rpecyBaHHsI 3amajbHoro mpouecy. OaHak HaiOiIbII JOMiHyOYa
eTiosioriyHa rinoresa roBopuTh Mpo te, o X33K € pesynbratom
aHOMAaJIbHOI iMYHHOI BiITOBii Ha 3MiHEHY MiKpO0OiOTY KMIIIEUHU~
Ka Mix BIUIMBOM (baKTOPiB JOBKiJLISA 200 MaTOreHHUX MiKpoopra-
Hi3MiB y TEHETUYHO CXWJIBHOIO Xa3siiHa. 3MiHM MiKpoOiOTH Tpu
X33K 3arayibHOBM3HAHI, ajie 3aJIEXHICTh IIUX 3MiH Bill BiKy Talli-
€HTIB I1Ie TOTpeOye AocHimkeHHs1. Mema docaidycenns: BUBUUTHU
0CO0JMBOCTI A1C0io3y KHUIEYHUKA U 4aCTOTHM CHMHAPOMY Hal-
JmuikoBoro 6akrepianbHoro pocty (CHBP) y mauienTis i3 X33K
3aJIeXKHO Bif HO30J0Til Ta Biky. Mamepiaiu ma memodu. O6¢cTe-
xkeHo 120 mauieHTiB i3 X33K BikoM Big 19 1o 79 pokis, y cepen-
HboMy (43,90 £ 1,40) poky; cepen Hux 83 xBopux Ha HBK, 37 —
XK. Yci xBopi Oynu po3misieHi Ha TPYIM 3aJieXKHO Bill HO30JOTil
Ta BiKy. XBOpUM OyJIM IIPOBeACHI BOMHEBUI AUXaIbHUI T€CT s
BusiBieHHs1 CHBP, 6akTepiosoriune mocmimpKeHHs Kary i XpoMa-
Torpadist kopoTkonaniorosux xupHux kuciot (K2KK) B kompo-
dinbrpartax. Pe3yasmamu. BctaHOBIEHI HAsSIBHICTh TJIMOOKUX 3MiH
SIKICHOTO i KiJIbKICHOTO CKJIaly MiKpo(Jiopy TOBCTOT KUILIKH i BU-
coka yacrota BusiBiieHHa CHBP y nmauienTis i3 X33K. BusBrena
3aJICXKHICTh 3MiH CKJIaay MiKpoda0pHu TOHKOI i TOBCTOI KUILIKHU Y
XBOPMX BiJl BiKy Ta HO30JI0Tii. 3HMXKEHHST KOHLEHTpalii Oicino-

CrenaHos tO.M., TutoBa M.B., KneHuHa VLA, Tatapuyyk A.H.

OaKTepiil y BMICTi TOBCTOro KMIIeYHNKA BUSIBJISUIM HaifyacTiiie B
MauieHTiB MoJiogoro Biky 3 XK, Toi Ik 3HMXKEHHSI KiJIbKOCTi JlaK-
TOOAKTEPIii yacTille BU3HAYaI0Csl Y XBOPUX ITOXUJIOTO BiKy B 000X
HO30JIOTIYHUX Tpymax. I3 BikoM 3pocTajia yactoTra BUSIBJICHHS Te-
MOJIITUYHUX 0ioBapiB KMIITKOBOI MaJWYKA, YMOBHO-TTATOTE€HHUX
eHTepobakTepiit i rpubiB pony Candida. CriocTepiraavcst 3MiHU SIK
CYMapHOTo0 3arajbHoOro 3MicCTy, Tak i Moka3HuKiB okpemux K2KK
MOPiBHSIHO 3i 3IOPOBUMU 0COOAMM, 1110 CBiMYMIIO PO MPUTHIYECH-
HsI MeTabO0TiYHOI aKTUBHOCTI HOPMaJIbHOI MiKpohIopu. 3HUKEH-
H$I PiBHIB OIITOBOI Ta MacCJISTHOI KMCJIOTH BKa3yBaJIO Ha BUPaKEHE
MIPUTHIYeHHST MPOAYLIEHTIB IIUX MeTa0oIiTiB. Bucnosxu. Busipie-
HO, 1110 XBOPi MOXKMJIOTO BiKY O1IbII CXWIbHI 10 po3BUTKY CHBP,
3HMKEHHST KOHIIEHTpAllii JaKTo0aKTepiil y BMiCTi TOBCTOI KUIIKH,
a TaKOX 30UTBIIEHHS YaCTOTH BUSIBIEHHSI YMOBHO-TTATOTEHHUX
eHTepobakTepiit i rpubiB pony Candida. Y XBOpUX MOJIOAOTO BiKy
TepeBaXkHO BUSIBIISIETBCSI CyOKOMIIEHCOBaHa ¢opma Iuchiosy
3i 3HMDKEHHSIM KOHIIeHTpalii Oichimodakrepiii. I3 BikoM TaKoxk
CMOCTEPIra€Thcsl MPUTHIYEHHST MPOAYLIEHTIB OLITOBOI i MacsSTHOT
KUCJIOTU. Pesynapratv nux AOCHiIKeHb JaayTh MOXJIMBICTb KJIi-
HilMCcTaM OiIbII peTebHO MiZOUpaTh TepareBTUYHY TaKTHKY, a
caMe BIUIMHYTh Ha BUOip mpemnapaTiB, sSIKi MOIYJIIOIOTb MiKpOOioTy
KUIIEYHMKA, 3 ypaxyBaHHIM He TUIbKU HO30JIOTiUHOI hopmu, a it
BiKy TallieHTa.

KirouoBi ciioBa: xpoHiuHi 3amaiabHi 3aXBOPIOBAHHS KUIIEYHU-
Ka; MikpodJopa KUILIeYHUKA; CUHIPOM HaIJUILKOBOrO OaKTepi-
JIBHOTO POCTY; KOPOTKOJAHUIOTOBI KUPHi KUCJIOTH; HECTelU-
¢iuHMit BUpa3KoBUil KOJIIT; XxBopoba KpoHa
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Bo3pAaCTHble 0COGEHHOCTU HAPYLLUEHUA MUKPOBOUOLLEHO3A KULLEYHUKA Y NALUEHTOB
C HecneundnyeCcKkumM s3Be€HHbIM KOAUTOM N GOAE3HbIO KpoHO

Pe3iome. Axmyaavnocmo. XpoHudeckue BoCHiauTeIbHbIE 3200~
neBanus kumeuHuka (XB3K), a umeHHo HecrienmbruecKuii s3-
BeHHbIN KomuT (HAK) u 6one3ns Kpona (BK), octaiorcest onHoit
13 HanboJiee CIIOXKHbBIX M aKTyaJIbHbIX MPOOJIEM TaCTPOIHTEPOIIO-
TUY BO BceM Mupe. B Hacrosiee BpeMst ocTaeTcs HeTOCTaTOUHO
M3YYEHHBIM BOIIPOC O BIUSIHUM MUKPOMIOPHI KUIIEYHUKA U €
M3MEHEHUI Ha pa3BUTHE U MPOTPECCUPOBAHUE BOCIATMTEIbHO-
ro npouecca. OgqHako Haubosiee JOMUHUPYIOIIAsT STUOJOTHYE-
cKasi TuToTe3a roBoput o ToM, uto XB3K sBrsitorcs pe3ynsratom
aHOMaJIbHOIO MMMYHHOTO OTBETa HAa U3BMEHEHHYI0O MUKPOOUOTY
KUIIIEYHWKA TT0/I BO3IelicTBUEeM (haKTOPOB OKPYXKAIOIIEeH Cpebl
WY TIATOTEHHBIX MUKPOOPTaHU3MOB y T€HETHUECKU CKIOHHOTO
xo3sinHa. M3meHeHus: Mmukpoouotsl npu XB3K obienpusHa-
HbI, HO 3aBUCHMMOCTb 3TUX M3MEHEHUI OT BO3pacTa TMallMeHTOB
elle Hyxknaercsi B ucciaenoBanuu. Ileav uccaedosanus: n3yduTb
0COOEHHOCTH AMCOMO03a KUILIEYHMKA U YACTOThl CUHIpOMa U30bI-
ToyHoro 6akrepuaibHoro pocra (CUBP) y nanmenTtos ¢ XB3K
B 3aBUCHMMOCTH OT HO30JIOTMU U Bo3pacta. Mamepuaavt u meno-
dur. O6cnenosaHo 120 nmauuentoB ¢ XB3K B Bo3spacte ot 19 no
79 net, B cpenHeM (43,90 + 1,40) roma; cpenu HUX 83 GOJBHBIX
HAK, 37 — BK. Bce GonbHbIe ObITM pa3nesieHbl Ha TPYMIBI B
3aBUCHMOCTH OT HO30JIOTMM M BO3pacTa. BoiabHBIM OBLIM MpPO-
BEICHbI BOJOPOAHBIN AbIXaTebHbIN TecT s BhisiBieHuss CUBP,
0aKTepUOJIOTMYECKOe UCCIIeIoBaHrE Kajla U XxpoMaTtorpadusi Ko-
poTKo1enoYeuHbIX XKUpHbIX KucaoT (K2KK) B kompodunsrpaTax.
Pezyavmamur. YCTaHOBJIEHBI HAIMYKME TTYOOKMX M3MEHEHMI Ka-
YECTBEHHOT'O M KOJIMYECTBEHHOTO COCTaBa MUKPO(IOPHI TOJICTOM
KUIIKWA U BbIcoKas yactoTa BbisiBiieHus: CUBP y maiueHToB ¢
XB3K. BrisiBieHa 3aBUCMMOCTb U3MEHEHMII cocTaBa MUKPOGD-
JIOPBI TOHKOW M TOJICTOI KUIIIKK Y OOJIBHBIX OT BO3pacTa M HO30-

sioruu. CHIKEHME KOHIEHTpaluu 6ubunaodakTepuii B coaepku-
MOM TOJICTOTO KMIIEYHWKA BBISIBJISIIM Yallle BCEro y MauueHTOB
MoJtooro Bo3pacta ¢ bK, Torna kak cHUXeHHe KOJIMYecTBa Jiak-
TOOAKTEpUIl Yallle OMpPeAessTIOCh Y OOJIbHBIX MTOXWIOTO BO3pacTa
B 00eux Hososiornyeckux rpymrmax. C Bo3pacToM pociia 4yacToTa
BBISIBJICHUSI TeMOJUTUYECKUX OWOBApOB KHIIIEYHOW ITaJlOUKH,
YCJIOBHO-ITATOTEHHBIX 9HTepobakTepuii U rpuboB pona Candida.
HaGmonanuch u3aMeHeHUsT KaK CyMMapHOIO OOIIEero coaepka-
HUs, TaK U Tokazateseil ortaenbHbix KKK otHOcuTEbHO 310-
POBBIX JIUII, YTO CBUIETEIBCTBOBAIO 00 YTHETEHUMN MeTaboImue-
CKOl aKTMBHOCTU HOpMaJIbHOU MUKpOdopbl. CHUXKEHHUE YPOB-
Hell YKCYCHOW M MacCJISTHOM KMCJIOTHI YKa3bIBaJIO Ha BBIPAXKEHHOE
YTHETeHHUE TTPOAYLICHTOB 3TUX MeTa00IUTOB. Bbieodst. BeIsIBIIEHO,
YTO OOJIbHBIE TMOXKMUJIOI0 Bo3pacTa 0ojiee CKIOHHBI K Pa3BUTHUIO
CUBP, cHUXXeHUIO KOHLIEHTPALIMU JIAKTOOAKTePUI B COMEPKU-
MOM TOJICTOU KHUIIKH, a TAKXKE YBEJMUSHUIO YACTOTHI BISIBICHUS
YCJIOBHO-MATOT€HHBIX dHTepoOakTepuit U rpudoB poaa Candida.
Y G0JIbHBIX MOJIOIOTO BO3PACTa MPEUMYILLECTBEHHO BBISIBIISIETCS
cyOKOMIIeHCHpOBaHHas (hopMa nucOro3a co CHUKEHUEM KOH-
HeHTpauumn Oudumodakrepuii. C BO3pacToM Takxke Haboaa-
€TCsl YyTHETeHUE MPOAYLIEHTOB YKCYCHOI M MAaCJSIHOM KUCIIOTHI.
PesynbraThl JaHHBIX MCCAEIOBAHUI MPEJOCTaBSIT BO3ZMOXHOCTD
KIVMHULIMCTaM OoJjiee TIIATeJbHO MOAOMPATh TeparneBTUYECKYIO
TaKTUKY, a UMEHHO MOBJIMSIOT Ha BBIOOP TMpenapaTroB, KOTOPbIE
MOJIYJIMUPYIOT MUKPOOUOTY KUIIIEUHUKA, C YIETOM HE TOJIBKO HO-
30JIOTUYECKOI (pOPMBI, HO U BO3pacTa MalleHTa.

KiioueBbie ¢J10Ba: XpOHMYECKME BOCIIANUTEbHbIE 3001 BAHMS
KUIIEUHNKA; MUKPOdIIOpa KHUIIIEYHNKA; CUHIPOM W30bITOYHOTO
0aKTepUaAIbHOTO POCTa; KOPOTKOIETTOUEYHBIE XKUPHbBIE KUCIIOTHI;
HecreuMUIeCKUit I3BEeHHbIN KOJUT; 001e3Hb KpoHa
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TOHKOMY KMWweyHuKY. MNepiog HaniBBUBEAEHHA ANA XONIHOBOrO KOMMOHEeHTa CTaHOBWUTL 66 rofanH, NS HACUHEHWX MUPHUX KUCNOT = 32 rogvHW.
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Gut bacterial bile salt hydrolase activity
correlates with cardiovascular risk:
a case-control study

Abstract. Background. Serum cholesterol may be regulated by bile acid metabolism in the gut that depends
on bacterial bile salt hydrolase (BSH) activity. There are limiting data regarding the clear effect of BSH on host
lipid metabolism and cardiovascular risk (CVR). The investigation aimed to assess the relationship between the
gut bacterial BSH relative activity (RA) and serum cholesterol with CVR levels. Materials and methods. The in-
vestigation was conducted as a case-control study and included 26 almost healthy participants (a control group)
and 77 patients with dyslipidemia and without anamnesis of major cardiovascular events (a case group). The total
RA of gut BSH, lipid profile, and CVR level according to 5 risk scores were assessed. Results. The RA of BSH
was higher in healthy adults comparing to participants with dyslipidemia (p < 0.001). There were found moderate
negative correlation between RA of gut bacterial BSH and total cholesterol (TC) (-0.38) and moderate correlation
with low-density lipoproteins (LDL) (—0.36) with linear relationship that is defined by equation: LDL = —5.33  RA of
BSH + 4.479. It was revealed that with increasing of RA of gut bacterial BSH, the risk of dyslipidemia decreased
(p < 0.001), OR = 1.06 » 10° (95% confidence interval; 2.5 ¢ 10-"° — 4.5 « 10-%). There was found a moderate
negative correlation between RA of gut bacterial BSH and CVR levels according to Globorisk score (—0.34), Fra-
mingham score (-0.34), 2013 ACC/AHA algorithm (-0.32), PROCAM score (—0.35), and WHO risk chart (—-0.34).
Conclusions. The total RA of the gut bacterial BSH negatively correlated with TC, LDL, and CVR levels according
to 5 risk scores and was negatively associated with the risk of dyslipidemia.

Keywords: bile salt hydrolase activity; dyslipidemia; cardiovascular risk

Introduction

Cardiovascular diseases (CVD) are one of the most
prominent contributors to the global burden from noncom-
municable diseases in the world [1, 2]. There are a lot of risk
factors that may have a different impact on the development
and progression of CVD, for example, hypercholestero-
lemia, arterial hypertension, smoking, diabetes mellitus,
metabolic syndrome, etc. Dyslipidemia, especially hyper-
cholesterolemia due to high levels of total cholesterol (TC)
and low-density lipoproteins (LDL), is an important influ-
encing factor on cardiovascular risk (CVR) level [3, 4].

The serum level of cholesterol is maintained mainly by
the regulation of de novo synthesis and partially with food [5].
A newly synthesized cholesterol is required for subsequent

cell membrane formation, producing steroid hormones and
primary bile acids (BAs) [5, 6]. The latter requires a large
proportion of cholesterol [S—7]. Primary BAs with bile enter
the small intestine where they play a role in lipid metabolism
and after that return to the liver by reabsorption in the ileum
(entero-hepatic circulation) [8]. In intestines, bile acid salts
may be deconjugated by bile salt hydrolase (BSH) produced
by different gut bacteria [8—10]. Deconjugated secondary
BAs are less soluble and eliminated with feces leading to a
decrease of BA pool of entero-hepatic circulation. Subse-
quently, this stimulates the liver to increase free cholesterol
uptake from the blood to de novo synthesis of primary BA
[8—11]. Therefore, BSH is considered to have a hypocho-
lesterolemic effect.
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A recent study [12] has shown eight phylogenetic va-
riants of BSH that have different enzymatic activity, distri-
bution, and general activity in different populations, pro-
bably due to gut microbiome composition. A correlation was
found between certain variants of BSH and atherosclerosis,
diabetes, and cardiovascular mortality. The authors noted
that BSH maybe had a pleiotropic impact on the athero-
sclerosis development but further investigations are required
to find a clear relationship between BSH and CVD. And we
didn’t find any data regarding the relationships between the
activity of bacterial BSH and CVR assessed using valid risk
scores.

The purpose of this investigation was to evaluate the pos-
sible relationship between the total relative activity (RA) of
gut bacterial BSH and lipid profile values with CVR assessed
by valid risk scores in healthy adults and patients with dys-
lipidemia.

The tasks of the study were:

1. To evaluate and compare the total RA of gut bacterial
BSH in the compared groups.

2. To assess the statistical relationship between the total
RA of gut bacterial BSH and lipid profile values of the com-
pared groups.

3. To assess the statistical relationship between the total
RA of gut bacterial BSH and CVR levels calculated using
valid risk scores in the compared groups.

Materials and methods

The clinical investigation was conducted in accordance
with the Ukrainian laws, the requirements of Good Clinical
Practice, ethical principles of the Declaration of Helsinki.
Written informed consent for participation in the investiga-
tion had been obtained from all participants before the trial
began. The protocol was approved by the Bioethical Com-
mittee of Bogomolets National Medical University, Kyiyv,
Ukraine.

Study design and participants. The study was conduc-
ted as a case-control study. The study population included
participants of both genders: 26 almost healthy participants
aged 22—44 years without dyslipidemia (a control group) and
77 patients aged 40—74 years with dyslipidemia and without
anamnesis of major cardiovascular events (a case group).
For the case group, the inclusion criteria were as follows:
men and women aged 30—74 years; LDL level > 3.0 mmol/I;
TC level > 5.0 mmol/1; patients who have not previously re-
ceived statins or received them more than 6 months before
investigation; informed written consent. Exclusion criteria
were as follows: administration of any lipid-lowering drugs
for 4 weeks before investigation; previous history of ma-
jor cardiovascular events (myocardial infarction, stroke);
chronic liver disease; any acute diseases within 2 months
before the investigation; participation in other clinical trials.

Assessment of total RA of gut bacterial BSH. For the
evaluation of total RA of gut bacterial BSH, the specimens of
participants’ feces were collected immediately after defeca-
tion. The ultra-performance liquid chromatography — mass
spectrometry was used for the assessment of total enzyme
activity of gut BSH of fecal samples as it was described be-
fore [13, 14]. The relative activity of gut BSH was expressed
in units of choloylglycine hydrolase/mL (from Clostridium

perfringens, EC 3.5.1.24, Sigma-Aldrich). The total RA of
gut bacterial BSH of patients’ fecal samples was evaluated
in the Laboratory of Bioorganic Chemistry and Molecular
Imaging, Institute of Chemical Sciences and Engineering,
Lausanne, Switzerland (based on the signed memorandum
about collaboration between the Laboratory and the De-
partment of Internal Medicine 1 of Bogomolets National
Medical University, Kyiv, Ukraine, 14.05.2018).

Biochemical blood analysis. To evaluate TC, LDL, high-
density lipoproteins (HDL), triglycerides (TG), liver tests,
and creatine phosphokinase, the participants’ blood samples
were collected. The standard enzymatic methods were used
to assess the level of TC, LDL, HDL, TG.

Cardiovascular risk assessment. The levels of CVR
were calculated using five valid risk scores: Globorisk [15],
Framingham 10-year CVD risk estimation [16], the 10-year
risk of heart disease or stroke using the ASCVD algorithm
published in 2013 by ACC/AHA [17], Cardiovascular Risk
PROCAM Score [18], WHO cardiovascular disease risk
chart [2].

Considering the age limit for CVR evaluation, in a con-
trol group, for participants younger than 40 years we have
assumed their CVR as 1 % according to Globorisk score,
2013 ACC/AHA algorithm and WHO cardiovascular di-
sease risk chart; younger than 35 years — as 20 points ac-
cording to PROCAM score; younger than 30 years — as 1 %
according to Framingham score.

Statistical analysis. The obtained data were analyzed
using IBM SPSS Statistics v23 for Windows. Shapiro-Wilk
test was used to check the normality of continuous variab-
les. The data were presented as an arithmetic mean with
standard deviation (mean = SD) in case of a normal dis-
tribution or as median with first and third quartiles (me-
dian (Q1-Q3)) in case of non-normal distribution. The
differences between the means of two groups were checked
by the unpaired t-test (in case of normal distribution) or
Wilcoxon two-samples test (in case of non-normal distri-
bution). The difference between the qualitative variables
was checked by the chi-square test. For determining the
statistical relationships between variables, the correlation,
linear, and logistic regression analysis were used. The dif-
ference between the study groups was considered statisti-
cally significant with p < 0.05.

Results

Baseline characteristics of the compared groups. It was
revealed the significant difference between the control and
case groups regarding the age, body mass index (BMI),
presence of diabetes mellitus (DM), levels of systolic blood
pressure (SBP), TC, LDL, and CVR levels according to all
scores. There were no differences between the compared
groups regarding other values (Table 1).

RA of gut bacterial BSH of the compared groups. It was
revealed that RA of gut bacterial BSH of the control group
((0.22 £ 0.12) U/mL) was statistically higher than in the
case group ((0.01 £ 0.05) U/mL), p <0.001 (Fig. 1).

Correlation and linear regression model of the relation-
ship between RA of gut bacterial BSH and lipid profile values.
There were found a moderate negative correlation between
RA of gut bacterial BSH and TC (—0.38) and a moderate re-
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Table 1 — Baseline characteristics of the control and case groups

Parameter Control (n = 26)* Case (n = 77)* Difference (p)**

Age 31.5 (28-37) 58 (52-67) < 0.001
Sex Men 13 (50 %) 21 (27.3 %) 0.067

Women 13 (50 %) 56 (72.7 %) 0.067
BMI 23.3+24 27.5+3.7 < 0.001
DM yes 0 (0 %) 36 (46.8 %) < 0.001

no 26 (100 %) 41(53.2 %) -
Smoking yes 8 (30.8 %) 23 (29.9 %) 0.873

no 18 (69.2 %) 54 (70.1 %) —
SBP (mmHg) 120 (110-120) 135 (120-145) < 0.001
TC (mmol/l) 4.64 (4.19-4.83) 5.88 (5.49-6.52) < 0.001
LDL (mmol/l) 2.61(2.17-2.84) 4.01 (3.73-4.52) < 0.001
HDL (mmol/l) 1.54 + 0.44 1.39 + 0.38 0.096
TG (mmol/l) 1.15 (0.8-1.7) 1.31 (0.78-2.18) 0.346
Globorisk (%) 1(1-1) 37 (15-56) < 0.001
Framingham (%) 1.25 (1-2.8) 17.9 (9.7-33.5) < 0.001
2013 ACC/AHA algorithm (%) 1(1-1) 11.3 (3.4-21.8) < 0.001
PROCAM (points) 20 (20-20) 50 (41-58) < 0.001
WHO risk chart (%) 1(1-1) 19 (9-31) < 0.001

Notes: * — in case of normal and non-normal distribution, the data were presented as mean + SD and median
(Q1-Q3), respectively; ** — t-test or Wilcoxon two-samples test was used for normal and non-normal distribution.

lationship with LDL (—0.36) (Table 2). There was not found
a statistically significant correlation with HDL and TG.

Using the linear regression analysis, it was found a linear
relationship between LDL and RA of gut bacterial BSH,
line is defined by equation:

LDL =—5.33 » RAof BSH + 4.479.

The fitted line plot of this linear model is presented on
Fig. 2.

The association between the dyslipidemia risk and RA of
gutbacterial BSH. To analyze the association of dyslipidemia

shows the ROC curve of this model, AUC = 0.845 (95% CI,;
0.746—0.943).

The correlation between RA of gut bacterial BSH and
CVR levels. There was found a moderate negative correla-
tion between RA of gut bacterial BSH and CVR levels ac-
cording to Globorisk score (—0.34), Framingham score
(—0.34), 2013 ACC/AHA algorithm (—0.32), PROCAM
score (—0.35) and WHO risk chart (—0.34) (Table 3).

Table 2 — Correlation coefficients between RA
of gut bacterial BSH and lipid profile values

risk with RA of gut bact.erial BSH, we used .th.e methOd_ of Lipid profile | Correlation coefficient, Difference
constructing and analyzing a one-factor logistic regression value Pearson or Spearman test | from 0, p
model. It was found that with increasing of RA of gut bac- TC 038 < 0.01
terial BSH, the risk of dyslipidemia decreased (p < 0.001), - -
OR=1.06 * 10-°(95% CI; 2.5 * 10-5—4.5 + 10-%). Fig. 3 | LDL —0.36 <0.01
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Figure 1 — RA of gut bacterial BSH of the compared
groups
Note. * — RA — the relative activity of gut bacterial bile
salt hydrolase expressed in units of choloylglycine hy-
drolase/mL from Clostridium perfringens, EC 3.5.1.24,
Sigma-Aldrich.

Figure 2 — The fitted line plot of a linear relationship
between LDL and RA of gut bacterial BSH

Note. * — RA — the relative activity of gut bacterial bile
salt hydrolase expressed in units of choloylglycine hy-
drolase/mL from Clostridium perfringens, EC 3.5.1.24,
Sigma-Aldrich.
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Discussion

There are limited world literature data regarding a clear
impact of gut bacterial BSH on host lipid metabolism. Some
studies [6, 19—21] proposed using the assessment of bile acid
excretion with feces to determine the relationship between
cholesterol and bile acid metabolism. The investigation on
animals [19, 20] revealed the negative correlation between
the serum TC and daily excretion of bile salts, while human
trials didn’t reveal [6, 21] such correlation. But on the other
hand, these human investigations [6, 21] have shown that
patients with coronary artery disease had lower excretion of
bile acids compared with adults without it.

Regarding the evaluation of gut BSH activity, we found
a small number of investigations. A recent study [14] using a
controlled biological system with in vivo study on mice has
shown that the increasing of gut BSH activity was associated
with lowering of the serum cholesterol. The authors have
considered that BSH is the main mechanism by which mi-
crobiota has a hypocholesterolemic effect [14]. But another
human study on 11 populations [12] used the evaluation of
relative abundance of BSH-genes in the human gut micro-
biome. The authors didn’t reveal the correlation between
the mean blood cholesterol and the relative abundance of
BSH-genes. But this trial didn’t use the assessment of BSH-
enzyme activity to determine the correlation with the cho-
lesterol levels [12].

In this clinical investigation, we applied the method of
quantitative assessment of the relative activity of gut bacte-
rial bile salt hydrolase in healthy adults and participants with
dyslipidemia [13, 14]. It was shown that the relative activity
of this enzyme is higher in healthy adults and lower in pa-
tients with dyslipidemia and negatively correlates with the
total cholesterol and low-density lipoproteins. It means that
with increasing of BSH activity, the levels of TC and LDL
decreased. It was also revealed a linear relationship between
RA of gut bacterial BSH and LDL. A logistic regression
model has shown that the risk of dyslipidemia decreased
with increasing in BSH activity.

There are very limited literature data regarding the as-
sociation between BSH and cardiovascular risk. The above
population investigation [12] has shown eight phylogenetic
variants of BSH, genes of which are distributed between the
different bacteria strains. The authors revealed a positive
correlation between the relative abundance of BSH genes of
only TO-phylogenetic variant and CVD mortality [12]. But
it wasn’t found a correlation between CVD mortality and
the relative abundance of other seven phylogenetic BSH
variants and total BSH [12]. This investigation didn’t assess
the BSH enzyme activity and its relation with CVD mortali-
ty and also other categories of cardiovascular risk, except for
mortality. But in clinical practice, for making the decision
of prescribing lipid-lowering therapy and manage its effec-
tiveness, a lot of CVR assessment tools are used that allow
assessing the risk of non-fatal and fatal cardiovascular events
[2, 15—18]. Most of them include the levels of different lipid
profile values. Our investigation was oriented on the evalua-
tion of the possible association between RA of gut bacterial
BSH and CVR levels according to five valid risk scores. We
have revealed a moderate negative correlation between RA
of gut bacterial BSH and absolute levels of CVR according

1.0+

0.8+

Sensitivity
o
?

o
T

0.2

— BSH

0.0
T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
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Figure 3 — The ROC curve of the one-factor logistic
regression model of association of dyslipidemia
risk with the relative activity of gut bacterial bile salt
hydrolase

Table 3 — Correlation coefficients between RA of gut
bacterial BSH and CVR levels according to five scores

Cardiovascular | Correlation coefficient, | Difference
risk score Spearman test from 0, p

Globorisk -0.34 < 0.01
Framingham —-0.34 <0.01
2013 ACC/AHA -0.32 < 0.01
algorithm

PROCAM -0.35 <0.01
WHO risk chart -0.34 <0.01

to all risk scores. It means that higher levels of gut bacterial
BSH correlated with lower levels of CVR.

Conclusions

In summary, the results of this investigation have shown
the higher total relative activity of gut bacterial bile salt hy-
drolase in healthy adults comparing to patients with dysli-
pidemia. RA of gut bacterial BSH negatively correlated with
serum total cholesterol, low-density lipoproteins (with a
linear relationship), and cardiovascular risk levels and was
negatively associated with the risk of dyslipidemia. But fur-
ther investigations are needed to confirm the results of the
present trial.
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