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AHHOTAIIUA

BBegeHnwue. BocHOBe pa3BUTHs FACTPOMHTECTUHAIBHBIX OCIOKHEHMI XMMHUOJIYIEBOU TEPATUK Y OOJTBHBIX T€MO-
6J1acTO3aMu JIeKAT JUCOMOTHYECKHIE ITPOIIECCHI, XapaAKTEPHUIYIOIIHECs [T0/[aBJIEHHEM HOPMATbHOU MUKPOGIOPHI KUIIEY-
HUKA, aKTUBU3AIHEHN OMIMOPTYHUCTUYECKUX MUKPOOPTAHU3MOB, BBICOKIM PUCKOM HX TPAHCIOKAIIMU B HECBOMCTBEHHbIE
OGUOTOIIBI U 9H/IOTEHHBIM UHPHUIPOBaHUEeM. Ellle OTHUM 3THOJIOTHUYECKUM (DAaKTOPOM Pa3BUTHS JUCOM03a KUIIEUHUKA Y
60JIBHBIX TeMO00JIaCTO3aMU SIBJIsIETCsI TPUMeHeHue aHTHbakTepuaabHoi Tepanun (ABT) Ha doHe hebpuIbHON HEHTpOIIE-
HuH. TakuM 06pa3oM, aKTyaJIbHOCTh ITOUCKA JieueOHO-TPODIIAKTUUECKUX MEPOTIPUATUM JJIsl yMEHBIIIEHUS] KOJTUYECTBA
OCJIO’KHEHUM CO CTOPOHBI KEJIYOYHO-KHUIIIEYHOTO TPAKTa, BOBHUKAIONIUX Ha (DOHE MPOTUBOOITYXOJIEBOTO JIEUEHUS, HE
BBI3BIBAET COMHEHUM. PellleHrneM JaHHOM MpobsieMbl siBjsieTcs panronanbHas ABT u moaep:KuBaroias Tepamnus mpo-
OHMOTHUKAMHU.

IHenp mccaenmoBaHnusn. OueHurs 3PpbeKTUBHOCTh IPUMEHEHHS POOUOTUKOB Y GOIBHBIX JIMMGOMaMU B
J1eb10Te 3a00IEBAHUA C IIEJTbI0 KOPPEKITUH JUCOMOTUYECKHX ITPOIECCOB M CHH/IPOMA SH/IOTeHHOU nHTOKcuKaruu (CO).
Martepuaab ¥W MEeTO/]bl. B NPOCHEKTUBHOE PaHAOMHU3UPOBAHHOE HCCIEOBAHHE OBLIO BKJIIOUEHO
40 60bHBIX TUMpoMamu. CpeTHUN BO3PACT MAIUEHTOB COCTAaBWI 45 (34; 54.5) jer. Pacnpesenenue O0JbHBIX 110 MOy
OBLIO CIJIEAYIONUM: MYXKYUH — 4 (10 %), *keHIUH — 36 (90 %). Cpeau obcienyeMbix mpeobiazany namueHTs! ¢ I u
IV cragusamu 3aboneBanus (n = 26, 65 %). C 11e1610 o11eHKH 3 PEKTHBHOCTA TPOOUOTHKA METO/IOM CIIyYaWHOU BHIOOPKH
MaIKeHThl ObLIN Pas3/ieIeHbl Ha 2 TPYIIIBL: 20 YeI0BEK, KOTOphle, TOMUMO HonuxuMuoTepanuu (ITXT), motyyanu nepo-
PaJIbHO TPOGUOTHK B COUETAHUU C METAOHOTHKOM, M 20 TAIUEHTOB ¢ TUM(POMaMH U3 TPYIIIBI KOHTPOJIS, KOTOPbhIE TOJTY-
YaJIi TOJIBKO CTaH/IaPTHYIO Tepanuio. KoMIIeKcHas OlleHKa COCTOSTHUS MUKPOQIOPhI KUIIIEYHUKA BBIMOJIHSIACH METO-
JIOM IIOJINMEPAa3HOU IEMHOU PeaKIU B PEXKIMeE PEaIbHOTO BpeMeHU. CratrucTrdeckast 06paboTKa JaHHBIX IIPOBO/IMIIACH
¢ ucriop3oBanueM mporpammbl IBM SPSS Statistics 26.0.

PesynbTartsl . Buebore 3a607eBaHusA BRIPAKEHHBIN lepUIIUT 001eld GaKkTepruarIbHON Macchl HabO0Aaca y 7
(17.5 %) 6osbHBIX, Hebunut 6udumobakTepuil — y 29 (72.5 %) ManueHTOB, CHIKEHNE KOJIMUECTBA JJAKTOOAKTEPUH — ¥ 34
(85 %) obcenyembix. AHaspOOHBIN AucHaTaHc Mpeobiajia y IallMeHTOB ¢ arPECCUBHBIMU B-KIeTOUHBIME JTUM(pOoMaMu
B CPaBHEHUU ¢ OOJIbHBIMHY, HMEIOIINMU UHAOJIEHTHBINA BAPUAHT OIyXoiu (¥ = 4.1, p = 0.04). Mukpobuom, o6oraieHHbIH
E. coli, vaie [UarHOCTUPOBAJICS Y HMAIHEHTOB C JIOKAJTM30BAHHBIM OIYXOJIEBBIM IIPOIIECCOM B CPaBHEHUU C obCIemye-
mbiMH ¢ 11T u IV cragusamu 3aboneBanus (X2 = 4.6, p = 0.03). KiimHUYecKre IposiByieHus TUcOM03a KUIIIEUHUKA B /Ie00Te
3a00JIeBaHUA XapaKTEPU30BAINCH CIIEAYIONIUMH CHMIITOMaMu: 00JIb B JKUBOTE (1 = 4, 10 %), Mereopusm (n = 6, 15 %),
YYBCTBO HETIOJIHOTO OTIOPOXKHEHHS KUIleYHuKa (n = 2, 5 %), auapes (n = 8, 20 %). Y 60JIbHBIX, MOJIYYABIITUX B KAUECTBE
COTIPOBO/IMTEIPHOU Tepanuu MpPoOUOTHKH, KosudectBo Bifidobacterium spp. (p = 0.000005), Lactobaccilus spp.
(p = 0.00007) u Faecalibacterium prausnitzii (p = 0.003) 6bLI0 10CTOBEPHO OOJIBIIIE B CDABHEHUU C pe3yJIbTaTaMHU MalH-
€HTOB, KOTOPBIE ITOJIyYasIl TOJIBKO cTaHAapTHbIe Kypcbl I[IXT. CpaBHUTEIbHASA OlEHKA MeAHAH KOHIIEHTPAITUH GHOXMMH-
YECKHUX IIOKaszaTesiedl MPOEMOHCTPUpPOBaa, YTO y OOJBHBIX, MOJYyYaBIINX MPOOHUOTHK, KoHueHTpamusa JIJAT
(p = 0.000001) u CPB (p = 0.04) 6bLIa OCTOBEPHO HUIKE B CPABHEHHH C IPYIIIION KOHTPOJIS, He IOJIyYaBIei po- U MeTa-
6uoTtuk. Bosiee BrIpaxkeHHBIE JIEHKOIUTO3 (P = 0.0005) U YCKOPEHUE 0CETAHNS SPUTPOIUTOB (P = 0.002) 6BLIIN OTMEUYEHBI
y TalMEeHTOB W3 TPYIIBI KOHTPOJISI. BMecTe ¢ TeEM yCTaHOBJIEHO, YTO B TPYyIINe GOJIPHBIX, MOJYYaBIIUX ITPOOHUOTHUK /10
Havasia IPOTHUBOOITYX0JIEBOTO JIeUeHUsI, IOCTOBEPHO pPerKe BCTPeUasnch TOMHOTA (X = 10.9, p = 0.0009), METEOPU3M
(* = 4,3, p = 0.03), nuapes (x* = 4.2, p = 0.04), ACCOIIUUPOBAHHbIE C XUMHUOTEPATIHEH.
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3axknwueHUue. [Iucbruos KuievyHUKa y O0JIBHBIX reM0O0IaCTO3aMH UMeET MHOTO(AaKTOPHBIN XapaKTep, 00yCcI0B-
JIEHHBIH IECTPYKTUBHBIMU IIPOIECCAMHU B OPTAaHU3ME BCJIEJICTBHE POCTA M PA3BUTHSA OIYXOJIU, HApyIIeHUeM (PYHKITHUOHAb-
HOTO COCTOSIHUSI Pa3JIMYHBIX OPTaHOB, MACCUBHOH aHTHOAKTEPHAILHOM Tepalivell 1 Ha3HAUeHNEeM BBICOKUX JI03 IIUTOCTa-
TUYECKUX MpernaparoB. M crnoib30BaHne TPOOUOTUKOB B COCTaBe KOMILJIEKCHOH Tepanuu OOJIbHBIX TUM(pOMaMU MO3BOJIUT
CYIIIECTBEHHO YMEHBIIIUTD CTENIEHD BHIPA’KEHHOCTU AUCON03a KUIIIEYHUKA U YIIYUIIUTh PE3YJIbTaThl OJIUXUMHUOTEPATIUH.
Kmuouessle caosa: muMmdpoma, qucbros3, TpoOUOTHK, CUHIPOM 3HAOTE€HHOW WHTOKCHUKAIlUW, peabuiauranus, Bena-
buoruk.

O6pasenm murtupoBaHusAa: Boiitko M.C., Copokun O.B., 3unarynun C.H., Cksopuosa H.B., KopoTuenko A.A.,
Tpy6uukoBa A.A. OneHka 3G HeKTHBHOCTH IPOOUOTUKOB B KOPPEKIIUY AUCOM03a U CHHAPOMA DH/IOTEHHOU MHTOKCH-
Kanuu y 601bHbIX tuMdonpoudepaTuBabiMu 3a60aeBanusivi // Journal of Siberian Medical Sciences. 2024;8(4):33-
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Evaluation of probiotics’ effectiveness for correction
of dysbiosis and endogenous intoxication in patients
with lymphoproliferative diseases
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ABSTRACT

Introduction. Thedevelopment of gastrointestinal complications of chemoradiotherapy in patients with hema-
tologic malignancies is based on dysbiotic processes characterized by suppression of normal intestinal microflora, activa-
tion of opportunistic microorganisms, high risk of their translocation to non-specific biotopes, and endogenous infection.
Another etiological factor in the development of intestinal dysbiosis in patients with hematologic malignancies is the use
of antibacterial therapy (ABT) amid febrile neutropenia. Thus, the relevance of searching for therapeutic and preventive
measures to reduce the number of gastrointestinal complications that arise in antitumor treatment is beyond doubt. The
solution to this problem is rational ABT and maintenance therapy with probiotics.

A i m . To evaluate the effectiveness of probiotics in patients with lymphomas at the onset of the disease in order to cor-
rect dysbiosis and endogenous intoxication (EI).

Materials and methods. Atotal of 40 patients with lymphomas were included in a prospective ran-
domized study. The average age of the patients was 45 (34; 54.5) years. The distribution of patients by gender was as fol-
lows: 4 men (10%), 36 women (90%). Among the subjects, patients with stages III and IV of the disease predominated
(n = 26, 65%). In order to evaluate the efficacy of a probiotic, the patients were randomly divided into 2 groups: 20 people
who, in addition to polychemotherapy (PCT), received the probiotic orally in combination with a metabiotic, and 20 patients
with lymphomas from the control group who received only conventional therapy. A comprehensive assessment of the state
of the intestinal microbiome was performed using real-time polymerase chain reaction. Statistical data processing was
performed using IBM SPSS Statistics 26.0 program.

Results. Atthediseaseonset, a pronounced deficiency of the total bacterial load was observed in 7 patients (17.5%),
a deficiency of bifidobacteria — in 29 patients (72.5%), a decrease in the lactobacilli count — in 34 (85%) patients. An imbal-
ance in anaerobic flora prevailed in patients with aggressive B-cell lymphomas compared to patients with indolent tumor
(3 = 4.1, p = 0.04). The microbiome with abundance of E. coli was more often diagnosed in patients with localized tumors
compared to those with stages IIT and IV of the disease (¥* = 4.6, p = 0.03). Clinical manifestations of intestinal dysbiosis
at the onset of the disease were characterized by the following symptoms: abdominal pain (n = 4, 10%), flatulence (n = 6,
15%), a feeling of incomplete evacuation (n = 2, 5%), diarrhea (n = 8, 20%). In patients receiving probiotics as maintenance
therapy, the count of Bifidobacterium spp. (p = 0.000005), Lactobaccilus spp. (p = 0.00007) and Faecalibacterium
prausnitzii (p = 0.003) was significantly higher compared to the results of patients who received only standard courses of
polychemotherapy. Comparative assessment of median concentrations of biochemical parameters demonstrated that in
patients receiving the probiotic, the concentration of lactate dehydrogenase (p = 0.000001) and C-reactive protein
(p = 0.04) was significantly lower compared to the control group who did not receive pro- and metabiotics. More pro-
nounced leukocytosis (p = 0.0005) and accelerated erythrocyte sedimentation (p = 0.002) were noted in patients from the
control group. At the same time, it was found that in the group of patients who received the probiotic before the start of
antitumor treatment, nausea (y* = 10.9, p = 0.0009), flatulence (x* = 4.3, p = 0.03), and diarrhea (x> = 4.2, p = 0.04) asso-
ciated with chemotherapy were significantly less common.
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Conclusion.

Intestinal dysbiosis in patients with hematologic malignancies has a multifactorial nature, caused

by destructive processes in the body due to growth and spread of tumor, disorder of the functional state of various organs,
empiric antibacterial therapy and the administration of high doses of cytostatic drugs. The use of probiotics as part of com-
bined therapy for patients with lymphomas will significantly reduce the severity of intestinal dysbiosis and improve poly-

chemotherapy results.

Keywords: lymphoma, dysbiosis, probiotic, endogenous intoxication, rehabilitation, VedaBiotic.
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BBEJIEHUE

JlocTUTHYTBIE B TMOCTEAHNE AECATUIETHSA 3HAUN-
TeJIbHBIE YCIIEXU B TEPAIIUHM OHKOTEMATOJIOTHYECKUX
3a00JIeBaHUH, CBsI3aHHBIE C BHEJIDEHUEM B KJIUHH-
YECKYIO IMTPAKTUKY CTAHAAPTU3HUPOBAHHBIX ITPOTOKO-
JIOB KOMOWMHUPOBAHHOU XUMHOJIYIEBOH Teparuw,
HOBBIX JIEKAPCTBEHHBIX areHTOB (MOHOKJIOHAJIBHBIX
aHTUTEJ, UHTHOUTOPOB HUMMYHHBIX KOHTPOJIBHBIX
TOYEK, HHTUOUTOPOB TUPO3UHKUHA3bI, UMMYHOMO-
JTyJIITOPOB) ¥ TPAHCIUVIAHTAIMOHHBIX TEXHOJIOTHH,
3aKOHOMEPHO TPHUBEJH K VBEJIHMUYEHUIO OOIIeH
BBDKHBAEMOCTH 0OOJIbHBIX. Tak, B HacCTOsIIee BpeMs
IIPU KCIOJIb30BAHUHM COBPEMEHHON ITPOTPAaMMHOM
XHMHOTEPATUA MOKHO JIOCTUYh PEMUCCUH ¥ 90 %
MMaIMeHTOB [1], IPX OCTPHIX MUEJIOU/THBIX JIEHKO3aX
MIATUJIETHSAA 001asi BBIXKUBAEMOCTh OOJIBHBIX B BO3-
pacre 70 60 JieT, 0 JAHHBIM KPYIIHBIX HCCIIEA0BA-
TEJIbCKUX TPYIII, B CPETHEM COCTaBJIsIET 40—50 %,
BappUpys OT 10 JI0 90 % B 3aBUCHUMOCTA OT
MOJIEKYJISIPHO-TEHETHUYECKUX OCOOEHHOCTEH OIy-
xonu [2—-5]. B rpymne GoapHbIX JuMdbomon Xon-
skkruHa (JIX) obmas NATUIIETHAS BBIKHUBAEMOCTD
cocrasiisieT 85—90 % Jlaxke MPU paCIPOCTPAaHEHHBIX
cTazusax 3a00JIeBaHUsA, a MMATWIETHAS Oe3peru/uB-
Has BBIKMBaeMoCTb — 75—80 % [6—10]. B neuennu
HEXOJIKKUHCKHX 3JI0KauecTBeHHBIX TuMdom (HXIT)
KCIIOJIb30BaHUE MMOJTUXUMHOTEPATINH B COYETAHUU C
MOHOKJIOHAJIbHBIMUA ~ QHTHUTEJaMH TPUBOJUT K
JIOCTH?KEHUIO TTOJIHBIX PEMUCCHU Y 50—60 % 60J1b-
HBIX C arpeccuBHBIMU juMboMamMu U y 70—-80 %
MMAIMEeHTOB C HWH/OJEHTHBIMU JMdonpoudepa-
TUBHBIMU 3a0osieBanusiMu [11]. Ilespio coBpeMeH-
HOH Tepanwy MEePBOU JIMHUHM y HmanueHtoB ¢ JIX
SABJISIETCSA U3JIEYEHHE, T.€. JIOCTHIKEHUE IS 0O0JIb-
MIUHCTBA OOJIBHBIX TAKOH K€ IPOIOJIKUTETbHOCTH
JKU3HHU, KaK y 370POBBIX CBEPCTHUKOB. OCHOBHBIM
COBPEMEHHBIM METOJIOM, IO3BOJISIOIIUM JTOOUTHCS
ITOCTABJIEHHOH 1€JTU, SABJISIETCS TOJTUXUMUOTEPATTHS
(ITXT), a ay1s1 OTAECTBHBIX TPYIIT OOJBHBIX — €€ coue-

INTRODUCTION

Significant advances in the treatment of oncohe-
matological diseases achieved in recent decades and
associated with the introduction of standardized reg-
imens of combined chemoradiation therapy, new
drugs (monoclonal antibodies, immune checkpoint
inhibitors, tyrosine kinase inhibitors, immunomod-
ulators) and transplantation methods into clinical
practice, have naturally led to an increase in overall
survival of patients. Thus, at present, with the use of
modern combined chemotherapy, remission can be
achieved in 90% of patients [1]; in acute myeloid leu-
kemia, five-year overall survival of patients under
60 years of age, according to large research groups,
averages 40—50%, varying from 10 to 90% depend-
ing on the molecular genetic characteristics of the
tumor [2—5]. In the group of patients with Hodgkin
lymphoma (HL), five-year overall survival is 85—90%
even at advanced stages of the disease, and five-year
relapse-free survival is 75—-80% [6—10]. In the treat-
ment of non-Hodgkin malignant lymphomas (NHL),
the use of polychemotherapy (PCT) in combination
with monoclonal antibodies leads to complete remis-
sions in 50—-60% of patients with aggressive lympho-
mas, and in 70-80% of patients with indolent lym-
phoproliferative diseases [11]. The goal of modern
first-line therapy in patients with HL is a cure, i.e. to
achieve for by most patients the same life expectancy
as their healthy peers. The main modern method
that allows achieving this goal is PCT, and for certain
groups of patients — its combination with radiation
therapy. High doses of cytostatic drugs and glucocor-
ticosteroids, as well as high total focal doses, have
serious impact on the function of internal organs
and, as a consequence, the quality of life of patients.

At the same time, the consequences of chemora-
diation therapy become a serious problem for
patients with oncohematological diseases, among
which a special place is given to lesions of the cardio-
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TaHWE C JIyYeBOU Tepamueil. BrICOKME 03Bl ITUTO-
CTaTHYECKUX IPEeIapaToB U IVTIOKOKOPTHKOCTEPOU-
JIOB, a TaKKe BBICOKKME CyMMapHbIE€ 0YaroBbI€ /T03bI
OKa3bIBAIOT CEPhE3HOE BIUSAHUE HA (QYHKIIUIO BHY-
TPEHHUX OpPraHOB U, KakK CJIE/ICTBHE, KadecTBO
JKU3HU MMaI[UEHTOB.

Bmecre ¢ TeM cephe3HOU TPOOIEMON I TAH-
€HTOB C OHKOTe€MAaTOJIOTHYECKUMH 3a001€BAaHUAMU
CTaHOBSITCS MTOCJIEZICTBUSA XUMUOIYIEBOTO JIEUEHN ],
Cpeln KOTOPBIX 0c000€ MECTO OTBOAUTCS IOpaKe-
HUSAM CEPAEIHO-COCYTUCTOH U IBIXaTETbHON CHCTEM
(oCTpBIit KOPOHAPHBINM CUHIPOM, KapIUOMUOIIATHS,
MIOPOKHU KJIATIAHHOTO alIapara CepAIa, IJIEBPUTHI,
[IepUKapAUTHl, XPOHHUYECKas JbIXaTeJbHas HeNO-
CTaTOYHOCTD, THEBMOGDUOPO3); SHAOKPUHHBIM pac-
CTPOHCTBAM, KOCTHO-MBIIIEYHBIM HAPYIIEHUsM,
MOPAKEHUAM  IKEIYAOYHO-KUIIEYHOTO  TpakKTa
(PKKT), neueHu 1 3KeTUEBBIBOAIIMX MIYTEH, a TAKIKE
nosuHerdponatuu [12]. CBOWCTBeHHAs] ITUTOCTATH-
YeCKHUM areHTaM OCTPas TOKCUIHOCTD, IIPEK/Ie BCETO
B OTHoIIeHUU KocTHOTO Mo3ra u KKT, pazBuBaercs
HEIOCPEeACTBEHHO B mpollecce npoBenenud IIXT, a
OCJIO’KHEHU S, CBI3aHHBIE C OT/TAJIEHHBIMU €€ IIPOsIB-
JIEHUSIMHU, MOTYT BO3HUKAThb KaK HEIIOCPEICTBEHHO
mnocjie jgedyeHus (IMIIOrOHAAM3M), TaK U B TeUEHUe
HECKOJIBKUX JieT (THeBMOGHUOPO3, SHIOMHUOKAP/IH-
aJbHBIN (PUOPO3) U Jaxke AeCATHIETHH (IIOCTMeTaxX-
POHHBIE 37I0KaYECTBEHHBIE OITyXO0JIH) ITOCJIe OKOHYA-
Hus I[IXT [13].

B ocHOBe pa3BUTHS TaCTPOUHTECTUHAIBHBIX
OCJIOXKHEHUH XUMHOJIyUYeBOH Tepanuu y OGOJIbHBIX
remobJiacTo3aMu  JIeXKaT JAUCOMOTUYECKHE IIPO-
IlecChl, XapaKTEPU3YIOIIHECA IOJaBJIeHUeM HOP-
MaJIbHOH MUKPO(JIOPHI KUIIEUHNKA, aKTUBU3aI[el
OTIOPTYHUCTUYECKUX MUKPOOPTAaHU3MOB, BBICOKUM
PUCKOM HX TPaHC/IOKAIIUU B HECBOMCTBEHHbBIE OHO-
TOIBI W DHAOTEHHBIM wuHUIMpoBaHueM. Eire
OJTHUM 3THOJIOTUYECKUM (aKTOPOM PA3BUTHUSA JUC-
6mo3a KHIEUHHKA y OOJBHBIX TreMo0JIacTO3aMH
SIBJISIETCS TIPUMEHeHUe aHTHOAKTepHUaJIbHON Tepa-
iy (ABT) Ha doHe heOpHIbHON HEUTPOTIEHHH.

B mocsienHue ro/ibl IOHUMaHUE OUOJIOTHYECKOU
pOJIH KUIIIEYHOH MHUKPOOWOTHI 3HAUUTENIBHO pac-
IIUPUIIOCHh U COCTABJIAET MIHMPOKYIO 00JIacTh Hcce-
JTOBAaHUM, OCOOEHHO B OHKOT€MAaTOJIOTUU. Y CTAHOB-
JIEHO, UTO KHUIIeUHAsT MUKPOOMOTAa — BOYKHBIA (pak-
TOP, BJIHUSAIOININNA HA META0OJHMYECKHH rOMeocTas U
HMMYHHYIO cucteMy [14]. B Hacrosiee Bpems
MHUKPOOHOM KHUIIIEYHUKA MIPEAIaTaeTcsl pacCMaTpH-
BaTh KaK OT/IEJIbHBIN YeJIOBEUYECKUH opraH. Bmecre
C TeM METO/IOB, KOTOPBIE TIO3BOJIUIN Obl HATIPSMYIO
YMEHBINATh CTEIIEHb ITUTOCTATHYECKOTO ITOBPEXK/IE-
HUS KUIIEYHOM CTEeHKH, He cymecTByeT. Takum
06pa3oM, aKTyaJbHOCTh BOIIPOCA IOUCKa JieueOHO-

vascular and respiratory systems (acute coronary
syndrome, cardiomyopathy, valvular abnormalities,
pleurisy, pericarditis, chronic respiratory failure,
pneumofibrosis); endocrine disorders, musculoskel-
etal disorders, lesions of the gastrointestinal tract,
liver and biliary tract, as well as polyneuropathy [12].
Acute toxicity inherent in cytostatic agents, primarily
in relation to the bone marrow and gastrointestinal
tract, develops directly during the course of chemo-
therapy, and complications associated with its long-
term manifestations can occur both immediately
after treatment (hypogonadism), and over several
years (pneumofibrosis, endomyocardial fibrosis),
and even decades (post-metachronous malignant
tumors) after the chemotherapy completion [13].

At the same time, the development of gastrointes-
tinal complications of chemoradiotherapy in patients
with hematologic malignancies is based on dysbiotic
processes characterized by suppression of the nor-
mal intestinal microbiome, activation of opportunis-
tic microorganisms, high risk of their translocation
to non-specific biotopes, and endogenous infection.
Another etiological factor in the development of
intestinal dysbiosis in patients with hematologic
malignancies is the antibacterial therapy (ABT) amid
febrile neutropenia.

In recent years, the understanding of the biologi-
cal role of the intestinal microbiota has expanded
significantly and is a broad area of research, espe-
cially in oncohematology. It has been established
that the intestinal microbiota is an important factor
affecting metabolic homeostasis and the immune
system [14]. Currently, the intestinal microbiome is
proposed to be considered as a separate human
organ. To date, there are no methods that would
directly reduce the degree of cytostatic damage to the
intestinal wall. Thus, the relevance of the issue of
finding therapeutic and preventive measures to
reduce the number of neutropenia-induced gastroin-
testinal complications is beyond doubt. The main
aspects in the approach to solving this problem are:
rational ABT and syndrome-based maintenance
therapy for which can be used probiotics.

In foreign literature, there are research results on
the role of probiotics in the prevention and treat-
ment of diarrhea caused by chemoradiation therapy.
Thus, Chinese colleagues presented a meta-analysis
involving a total of 1024 patients with cancer. The
results of this meta-analysis showed that the admin-
istration of probiotics before the start of PCT and
their addition to conventional symptomatic treat-
ment can obviously reduce the total diarrhea rate in
patients with cancer (odds ratio (OR) = 0.47, 95%
confidence interval (CI) (0.35, 0.63), p < 0.00001),
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MpOPUIAKTUYECKUX MEPOIPUATUH /JIs YMEHbIlle-
HHUSA KOJIMYECTBA OCJIOKHeHUU co cropoHbl JKKT,
BOBHUKAIOIIUX HAa (hOHE HEUTPOIIEHUH, HE BHI3bIBAET
comHeHus. OCHOBHBIMU AacCIIEKTaMU B TIOAXOZE K
PEILlIeHUI0 JTaHHOU HpoObJieMe SBJISIOTCA: PaIlHo-
HasbHadA ABT u cuHApOManbHAA NOepKUBAOIIAs
Tepamnusi, KOTOPOU MOXKET CTaTh Tepamus IpoOHo-
TUKaMH.

B 3apyberkHOI uTepaType BCTPEUAIOTCA PE3YJIb-
TaThl KCCIETOBAHUH O POJIU IPOOUOTHUKOB B TPOdU-
JIAKTUKE U JIEUeHUU JUapen, BBI3BAHHON XUMUOITY-
yeBOH Tepanuel. Tak, KUTAHCKUMU KOJLJIETaMu ObLIT
IIpEICTaBJIEeH METAaaHAJIN3 C ydyacTHEM B OOIIel
CJIOKHOCTH 1024 TAIMEHTOB C OHKOJIOTHYECKHUMU
3a00J1eBaHUSAMHU. Pe3ysbTaThl 3TOTO MeTaaHaIu3a
[IOKA3aJIH, UTO Ha3HAUeHUe MPOONOTHKOB /10 HaYasIa
[IXT u nobaByieHWE UX K TPATUITUOHHOMY CHMIITO-
MaTUYeCKOMY JIEYEHUIO, OUEBUIHO, MOTYT CHU3UTH
OOIIYI0 YaCTOTY ANapeN Y MAIlEHTOB ¢ PAKOM (OTHO-
menue madcoB (OIII) = 0.47, 95% AOBEpPUTETbHBIA
unrepBai (JI1) (0.35, 0.63), p < 0.00001), AUAPEIO
III-1IV crenenn (OII = 0.16, 95% U (0.05, 0.42),
P = 0.0008) U COKPaTUTbh IPOJOJKUTEIIBHOCTD 1A~
peu (cpennee pacxoxknaenue (MD) = —1.92, 95% I
(-1.96,-1.88), p < 0.00001) [15]. Y.C. Liu et al. 65110
[IPOAHATTM3UPOBAHO MIPO(DUIAKTHUECKOe JeHCTBHE
NpOOMOTHUKOB B OTHOIIEHWHM Pa3BUTHUS MYKO3UTa
IIOJIOCTH PTa, BHI3BAHHOTO IIPOTHUBOOITYXOJIEBOM
Tepanueil. B ceMu uccietoBaTEbCKUX IIEHTpax
€OO00IIaJIOCh O 3HAUUTENIBHO 6oJiee HU3KOH YacToTe
TSDKEJIOTO MYKO3UTa IOJIOCTH pTa B Ipymie 060Jib-
HBIX, IPUHUMABIIEN TPOOMOTHKH JI0 Hadaia Tepa-
nuu (OIII = 0.65, 95% IU = 0.53—-0.81, p < 0.0001).
Kpowme Toro, oTMeuasocs CHUKEHNE TOTPeOGHOCTH B
SHTEPAJIbHOM ITUTAHUH B JAHHOH I'PYTIIIe AI[EHTOB
(OI = 0.34, 95% I = 0.13-0.92, p < 0.05) [16].

He menee akTyanpHO# Mpo61eMOH JIJ1sT OHKOJIO-
rUYeCKUX OOJIBHBIX SIBJISIETCS PAa3BUTHE DHTEPOINaA-
THUM, BBI3BAHHOM JIyueBoll Tepanueil. V3BecTHO, YTO
ocTpas paAuallOHHO-UHAYIIUPOBAHHAS DHTEpOIa-
THs BOBHUKAET B TEUEHUE 3 MeC I0cjIe Ha3HAUYeHUs
JlyueBoi Tepanuu. TUNUYHBIE CHMIITOMBI BKJIIO-
YaloT Auapelo, TOIHOTY, PBOTY U CIIa3MBbI B JKHBOTE.
OTH IPOSBIEHU MOTYT BbI3BIBATh 00€3BOKIBAHUE,
BJIEKTPOJIUTHBIN AucOaslaHC W HeloedaHUe, UTO
MOXKET OTPHUIIATEJIBHO CKa3aThCsd HA COCTOSHUH
IanueHTa, IoTpebOBaTh IPEPHIBAHUSA TEPATNU WJIN
W3MeHEeHU!l B IEePBOHAYAJILHOM IUIaHE JIeYEHUs,
YTO, B CBOIO OUepPe/lb, MOXKET CHU3UTHh BEPOSITHOCTD
KOHTpOJISL OIyXoJyieBoro 3aboseBaHusA. C IIeIbI0
oneHKd  5¢P@PEKTUBHOCTH  MPOPUIAKTUIECKOTO
Ha3HAUYEHUs MPOOUOTUKOB y OOJIBHBIX OHKOJIOTHYE-
CKOro Ipodusisi, KOTOPHIM IIOKa3aHa JIyuyeBas Tepa-
nus, Y.J. Kim et al. 66110 mpoBeieHO ABOMHOE Ciie-

grade III-IV diarrhea (OR = 0.16, 95% CI
(0.05, 0.42), p = 0.0008) and shorten the duration
of diarrhea (mean difference (MD) = —-1.92, 95% CI
(-1.96, —1.88), p < 0.00001) [15]. Liu et al. analyzed
the preventive effect of probiotics on the develop-
ment of oral mucositis caused by antitumor therapy.
Seven research centers reported a significantly lower
incidence of severe oral mucositis in the group of
patients taking probiotics before therapy (OR = 0.65,
95% CI = 0.53—0.81, p < 0.0001). In addition, a
reduced need for enteral nutrition was noted in this
group of patients (OR = 0.34, 95% CI: 0.13—0.92,
p < 0.05) [16].

An equally pressing challenge for cancer patients
is the development of radiation-induced enteropa-
thy. It is known that acute radiation-induced enter-
opathy occurs within 3 months after the administra-
tion of radiation therapy. Typical symptoms include
diarrhea, nausea, vomiting, and abdominal cramps.
These manifestations can cause dehydration, elec-
trolyte imbalance, and malnutrition, which can
adversely affect the patient’s condition, require dis-
continuation of therapy or changes in the original
treatment regimen, which, in turn, can reduce the
likelihood of tumor control. In order to assess the
efficacy of prophylactic administration of probiotics
in cancer patients who are prescribed radiation ther-
apy, Kim et al. conducted a double-blind, placebo-
controlled study. The study involved 248 patients.
Patients were randomly divided into two groups.
Patients of the main group were prescribed 2 cap-
sules of the probiotic 3 thrice a day; intake began
2 weeks before the start of radiation therapy and
ended on the last day of radiation therapy. It was
found that the rate of radiation-induced diarrhea
was significantly lower in the group of patients who
received the probiotic prophylactically, compared
with the placebo group (31.6 vs. 51.8%, p < 0.001)
[17].

In addition, now, it has been established that
microbial dysbiosis may be associated with a more
aggressive course of disease and unfavorable clinical
outcome in lymphomas. Thus, Diefenbach et al.
studied the composition of the intestinal microbiota
in patients with diffuse large B-cell lymphoma
(DLBCL). It was found that the intestinal microbiota
profile before the treatment in patients with lympho-
mas already had significant differences compared to
the healthy control group (p < 0.001). At the same
time, the composition of the intestinal microbiota in
patients with DLBCL differed significantly from
patients with indolent lymphomas (p = 0.01), with a
tendency to decrease in microbial diversity in
patients with DLBCL (p = 0.08). The diversity and
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moe IUIane60-KOHTPOJHMPYEMOe  HCCIIeZIOBAHUE.
B ucciemoBaHuM MpUHATH ydacTue 248 OOJIbHBIX.
ITanuenTsl OBUIM pa3ziesieHbl HA JBE TPYIIbI CIIy-
YaiHBIM 00pa30M. BoJIbHBIM, OTHECEHHBIM K OCHOB-
HOU TrpyIire, Ha3HAYAJIUCh 2 KallCyJIbl POOUOTHKA
3 pasa B JieHb, IPHEeM HAUMHAJIY 32 2 HeJl 10 Hadasia
JIy4eBOU TEPAITNU U 3aKAHIHBAJIN [TOCJIEAHUM THEM
JIy4eBOU Tepanuu. YCTAHOBJIEHO, UYTO YaCTOTA JiHia-
peu, BBI3BAaHHOH JIy4eBOU Tepamueil, ObL1a 3HAYU-
TeJILHO HIKE B TPYIIIE MAIEeHTOB, MPOMIIaKTHYIe-
CKHU IIOJIyYABIINX MPOOUOTUK, B CDABHEHHUU C TPYyII-
o mwiare6o (31.6 mpotus 51.8 %, p < 0.001) [17].

Kpome Toro, B Hacrosiee BpeMs YCTaHOBJIEHO,
YTO MHUKDPOOHBIA JUCOMO3 MOMKET OBITh CBSI3aH C
60J1ee arpecCUBHBIM BapHUAHTOM TeueHus 3a60J1eBa-
HUS U HeOJIATONPUATHBIM KIMHUYECKUM HCXOZ0M
pu tuMpomax. Tak, C.S. Diefenbach et al. 6bu1 uzy-
YeH COCTaB KUIIEYHOH MHUKPOOUOTHI y MAIIEHTOB C
nuddy3HOU KPYHOKJIETOUHON B-KjeToOuHON JIM-
dowmoit (JIBKJI). YcraHOBIEHO, YTO COCTAB KHIIEY-
HOH MHUKDPOOHOTHI /IO JIEUEHUs y TAIUEeHTOB C JINM-
domamu yxke WMeJ CYIIECTBEHHBIE OTJIMYHSA II0
CPaBHEHHUIO CO 3JIOPOBOM TPYIIIOW KOHTPOJIS
(p < 0.001). IIpu 3TOM COCTaB KUIIEYHOH MHKPO-
6uotel y manueHTtoB ¢ /JIBKJI 3HaumTesspHO OT/IH-
Yasics OT MAIUEeHTOB ¢ UH/IOJIEHTHBIMU JINM(OMaMu
(p = 0.01), ¢ TeHZIEHIINEHN K CHIDKEHUIO MUKPOOHOTO
pasHoobOpazus y maruerTos ¢ JIBKJI (p = 0.08). Pas-
HOOOpaswe W COCTaB KHIIEYHOH MHKPOOHOTHI JI0
JiedeHUs1 JTUM@POMBI ObLTA 3HAYUMBIMU TTPEIUKTO-
pamu oTBeTa Ha Tepanuio (p = 0.01) [18]. ITomyueH-
HbIEe pe3yJbTaThl HCCIIEZOBAHUSA JEMOHCTPUPYIOT,
YTO AUCOMO03 MIPUBOIUT K CHIKEHUIO 5P DEKTUBHO-
CTH IIPOTHUBOOIIYX0JIEBOU TEPAIINH, A TAKIKE B CBA3ZH
C Pa3BUTHEM MECTHOH MMMYHOCYIIPECCHHU CITOCOO-
CTByeT 0OoJiee TsKeJIOMYy M arpECCUBHOMY TEUEHHIO
3a00s1eBaHUA.

Z. Lin et al. omucamu CTPyKTypy MHKPOOHOTHI
KHUIIIeUHUKa y narueHToB ¢ de novo JIBKJI u Bbis-
BIJIM B3aMMOCBSI3b COCTaBa MHUKPO(MJIOPHI KUIIEY-
HUKA C KJINHUYECKUMU XapaKTEePUCTUKAMH IalyeH-
TOB. DTH MapKePhI BKJIIOUAIM CTAINIO0 3a060I€BaHUA,
crparudukanuio prcka mo International Prognostic
Index (IPI) u OTBeT Ha HWMMYHOXHMHUOTEPAIIHIO.
HcenenoBanue TakKe IIOKa3a10 KOPPEJIAITUU MEKIY
CTPYKTYPHBIMHU BapHAIUAMU COCTaBa MUKPOOMOTHI
KUIIEYHUKAa ¥ UMMYHUTETOM IarueHTa. Proteo-
bacteria nomunuposanu npu JIBKJI, B To BpeMms Kak
KoynuecTBO Bacteroides ObLI0 3HAYUTETHHO CHH-
JKEHO ITI0 CPaBHEHHWIO CO 3/I0POBOU IOMMYJISATIHEN
(p < 0.05) [14].

YuurhiBasg (pparMeHTapHOCTh U MaIyI0 YHCJIeH-
HOCTb POCCHUUCKUX WCCJIEZIOBAHMH 1O JTAHHOU TeMa-
THKe, TPOBeZIeHNe COOCTBEHHOTO WCCIIENOBAHUS II0

composition of the intestinal microbiota before lym-
phoma treatment were significant predictors of
response to therapy (p = 0.01) [18]. The results of the
study demonstrate that dysbiosis leads to a decrease
in the efficacy of antitumor therapy, and also, due to
the development of local immunosuppression, con-
tributes to a more severe and aggressive course of the
disease.

Lin et al. described the gut microbiota profile in
patients with DLBCL de novo and found relationship
between the gut microbiota composition and clinical
characteristics of patients. These markers included a
disease stage, International Prognostic Index (IPI)
risk stratification, and response to immunochemo-
therapy. The study also showed correlations between
structural variations in the gut microbiota composi-
tion and patient immunity. Proteobacteria domi-
nated in DLBCL, while Bacteroides abundance was
significantly reduced compared to healthy controls
(p <0.05) [14].

Taking into account the fragmentary nature and
small number of Russian studies on this topic, per-
forming our own research on the composition of the
intestinal microbiota and assess the effectiveness of
probiotics in patients with lymphomas seems relevant.

AIM OF THE RESEARCH

To evaluate the efficacy of probiotics in patients
with lymphomas at the onset of the disease in order
to correct dysbiosis and endogenous intoxica-
tion (EI).

MATERIALS AND METHODS

A comparative prospective randomized study
included 40 subjects aged 18 to 86 years. The patients
were examined in the hematology department (head
of the department, Cand. Sci. (Med.) I.N. Nechu-
naeva) of the Novosibirsk City Clinical Hospital No. 2
(chief physician, Dr. Sci. Med., professor L.A. Shpa-
gina) as part of the provision of high-tech and spe-
cialized medical care. The patients were examined at
baseline (n = 40) and after a course of chemotherapy
(n = 40). The distribution of patients by gender was
as follows: 4 men (10%), 36 women (90%). The aver-
age age of patients with lymphomas at the time of the
study was 45 (34; 54.5) years (data are presented as
median (25; 75th percentile)). Among the subjects,
patients with advanced stages of the disease (stages
III and IV) (n = 26, 65%) and a diagnosis of DLBCL
(n = 28, 70%) predominated. The clinical, hemato-
logical and demographic characteristics of the
patients are presented in Table 1.

The diagnosis of lymphomas was made in accor-
dance with the Russian Clinical Guidelines for the
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HU3YUYEHUI0 COCTaBa MUKPOOMOTBHI KHIIEYHUKA U
oreHke 3(pHEKTUBHOCTH MPUMEHEHHUS IIPOOUOTHKOB Y
00/IbHBIX TUM(OMAMU MIPEJICTABIIIETCSA AKTyaTbHBIM.

IIEJIb NCCJIEJOBAHUA

OneHuTh 3(pHEeKTUBHOCTh IPUMEHEHUS TPOOHO-
THUKOB y 60JIBHBIX IuMdoMaMu B fiebioTe 3a60s1eBa-
HUS C IeJIBI0 KOPPEKIINH JUCOMOTUYECKUX ITPOIIec-
COB U CHHIPOMA 3H/IOT€HHOU HHTOKcHKauu (CO).

MATEPUAJIBI 1 METO/AbI

B cpaBHUTEIBbHOE MPOCIEKTHBHOE PaHIOMU3U-
pOBaHHOE HcCIeI0BaHUEe ObLIO BKIIOYEHO 40 Yes. B
Bo3pacrte oT 18 o 86 jet. O6ciefoBaHNEe OOJIBHBIX
OCYIIECTB/ISVIOCH B YCJIOBUSIX T'€MAaTOJIOTUUYECKOTO
oT/esieHUs (3aBeyIONINH OT/eIEHNEM — KaH/l. MeJl.
Hayk 1.H. Heuynaesa) I'BY3 HCO «T'opopckas Kiiu-
Huueckas G6osbHuIIA N 2» (TyIaBHBIH Bpad — JI-p
MeJ. Hayk, mpodeccop JI.A. IllmarmHa) B pamkax
OKa3aHUS BBICOKOTEXHOJIOTUYHOU U CIIEIUTU3UPO-
BAaHHOH MEIUIIMHCKOM IIOMOIIM. BoJibHbIE OBLIN
o0OcsreloBaHbl 10 Havasia JiedyeHus (n = 40) U mocye
npoBenenusn Kypca IIXT (n = 40). Pacupenenenue
OOJIBHBIX TI0 TOJIy OBLIO CJIEAYIONTUM: MYKUUH — 4
(10 %), xeHmuH — 36 (90 %). CpemHUI BO3pacT
MMaIneHToB ¢ JuMGOMaMU Ha MOMEHT HCCJIEI0Ba-
HUSA COCTaBWI 45 (34; 54.5) JeT (IaHHbIE TpeICcTaB-
JIEHBI Kak MeJinaHa (25; 75-1 neprentuin)). Cpeau
obcemyeMbix mpeobsiaziaiyd HAlUeHThl C PacIpo-
cTpaHeHHBIMH cTafusmu 3aboseBanus (III u IV cra-
mun) (n = 26, 65 %) u guarmozom JBKJI (n = 28,
70 %). KilmHUKO-TeMaToyiornyeckas u geMorpadu-
yeckasl XapaKTepPUCTHKA 00CJIelyeMbIX MalHeHTOB
IpezicTaByieHa B Ta0JI. 1.

Juarno3 auMpoOM YCTaHABIUBAJICA B COOTBET-
cTBUM ¢ PocCHICKUMH KIMHUYECKUMH PEKOMEeH /1a-
OUSMU 10 JTUATHOCTHKE W JIEUEHUIO JIMMQOIIPOIIH-
depaTtuBHbIX B3aboJsieBaHHU [11] Ha oOCHOBaHUH
TUCTOJIOTHYECKOTO W HMMYHOTHCTOXHUMUUYECKOTO
HCCIIEI0OBaHUSA OUOIICHPOBAHHOTO JIMM(PATUUECKOTO
y3Jia. BosbIIMHCTBO 06caenyeMbIx (26 MalueHToB,
65 %) uMenu B-cUMNOTOMBI, IPU 3TOM JIMXOPAZKA
Berpevastach y 18 (45 %) obcenyeMbIX, CHIKEHIE
Macchl Tesia (>10 % 3a mocsieiHIe 6 Mec) OTMETHIN
12 ves. (30 %), HOuHasA Mpody3Hasi TOTIUBOCTb 0
HaJvasia Tepanuy BBISABJIEHA Y 20 (50%) obciemye-
MbIX. BospIniasg omyxosieBass mMacca — 6ojiee 10 cM
(bulky disease) BbIsiBJIeHa y 9 manueHToB (22.5 %),
U3 HUX y OOJIBIIIMHCTBA OHA ObLjIa JIOKAJIM30BaHA B
obstactu cpesrocrenus. CluieHOMeTraanus JUarHOCTH-
poBaHa y 12 (30 %) OOJIBHBIX. DKCTpaHOAATbHbIE
nopakerus (DI1) ormedensl y 8 (20 %) manueHTOB.
HawuGosiee yacroit sokanusanueil D11 ObLIN JIeTKHAe
(n = 4; 50 %). Pexxe HaGIIOZATNCH TOPAKEHUSA

Diagnosis and Treatment of Lymphoproliferative
Diseases [11] based on histological and immunohis-
tochemical examination of biopsy samples of the
lymph nodes. Most of the subjects (26 patients, 65%)
had B-symptoms, fever occurring in 18 (45%) sub-
jects, weight loss (>10% over the past 6 months) was
observed in 12 people (30%), profuse night sweats at
baseline were in 20 (50%) subjects. A large tumor
mass — more than 10 cm (bulky disease) was detected
in 9 patients (22.5%), of which most had it localized
in the mediastinum. Splenomegaly was diagnosed in
12 (30%) patients. Extranodal lesions (EL) were in
8 patients (20%). The most common EL localization
was the lungs (n = 4, 50%). The liver (n = 2, 25%),
soft tissue (n = 1, 12.5%) and bone marrow (n = 1,
12.5%) were involved less commonly. All patients
received first-line polychemotherapy for remission
induction. Patients with DLBCL (n = 28) received
the R-CHOP (n = 24), R-miniCHOP (n = 2), R-Hyper-
CVAD (n = 2) chemotherapy. Patients with B-small
lymphocytic lymphoma (B-CLL (chronic leukemia)
phenotype) were administered polychemotherapy
according to the FCR (n = 4) and RB (n = 2) regi-
mens. Treatment of marginal zone lymphoma (n = 2)
and follicular lymphoma (n = 2) was carried out
according to the R-CVP regimen. The patient with
angioimmunoblastic T-cell lymphoma was treated
with the CHOEP regimen, and the patient with man-
tle cell lymphoma was treated with the R-Hyper-
CVAD regimen.

In order to evaluate the effectiveness of the probi-
otic and probiotic lysate with the phytocomplex in
the correction of dysbiosis and endogenous intoxica-
tion, the patients were randomly divided into
2 groups: group 1 (20 patients with stage II-IV NHL,
who, in addition to PCT, received orally the biologi-
cally active supplement (BAS) “VedaBiotic” (probi-
otic), 1 capsule at night (in excess body weight, 2 cap-
sules at night) and probiotic lysate with the phyto-
complex “Phytolysate Gastro” 1 teaspoon, dissolved
in 1/4 glass of water, twice a day 20 min before meals,
in the period between chemotherapy cycles after one
cycle of PCT. The course of administration was
21 days; group 2, 20 controls with stage II-IV NHL
who received only conventional polychemotherapy.
Clinical examination of patients was conducted in
accordance with Russian Clinical Guidelines for the
Diagnosis and Treatment of Lymphoproliferative
Diseases.

Blood biochemistry test (the level of C-reactive
protein (CRP), fibrinogen, creatinine, urea, uric acid,
lactate dehydrogenase (LDH), alkaline phosphatase
(ALP)) was performed by the colorimetric method
using an XL-640 biochemistry analyzer with an ion-
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Taﬁjmua 1. KnuHuKo-rematoJsiorudeckasi u ,quorpad)W{eCKaﬂ XapaKTepUCTHUKa o6c11e,uyeMbe NManyveHToB

Table 1. Clinical, hematological and demographic characteristics of the examined patients

Iloka3saTesnb / Parameter n %
Bcs rpymnina / Total group 40 100
[Tos / Sex:
*KeHIMHBI / females 36 90
MY>KUMHBI / males 4 10
Crazus mo Ann Arbor / Ann Arbor stage:
11 14 35
[T 10 25
I\% 16 40
B-cumntombl / B-symptoms 26 65
Bulky disease (6osibiuast omyxoseBast Macca: >_10 CM B inaMeTpe) 9 225
(large tumor mass: >10 cm in diameter)
Hoszosorunyeckas popma / Nosological form:
auddysHasa B-kieTounas kpynHoksaeToyHas juMmdoma / diffuse large B-cell lymphoma 28 70
B-MenKoxneTqua;_l nuMdoma (peHorun B-XJIJT) 6 15
B-small lymphocytic lymphoma (B-CLL phenotype)
auMoMa U3 KJIEeTOK MapruHaJbHOU 30HbI / marginal zone lymphoma 2 5
aHTMOUMMYyHo6J1acTHas T-kjaeTo4yHas iuMdoma / angioimmunoblastic T-cell lymphoma 1 2.5
domnukynapuas iuMmdoma / follicular lymphoma 2 5
MaHTHUHHOKJIeTOoYHas suMpoma / mantle cell lymphoma 1 2.5

[IpumMmevyaHnmue.
N o t e . CLL - chronic lymphocytic leukemia.

neuyenu (n = 2; 25 %), MATKUX TKaHel (n = 1; 12.5 %)
¥ KOCTHOTO Mo3ra (n = 1; 12.5 %). B kauecTBe HH/yK-
OUU peMuccuu Bce nanueHTsl nosydywiaud [IXT
I nunuu. IMamuentsr ¢ JABKJI (n = 28) mosyuasnu
XUMHOTepanum 1Mo nporokosam R-CHOP (n = 24),
R-miniCHOP (n = 2), R-Hyper-CVAD (n = 2). bosib-
HBIM B-MesnkokieTouHo# saumMdomoin (peHOTHI
B-XJIJI (XpOHHYECKHH JIEHKOIIUTAPHBIN JIEHKO3))
HazHavasnack nporpammHas IIXT mo cxemam FCR
(n =4) u RB (n = 2). Jleuenue 1uM@pOMBbI U3 KJIETOK
MapTrUHAIBHOU 30HBI (N = 2) U OJUTUKYJISAPHOHN
JuMdOMBI (n = 2) OCYIIECTBIAIOCH TI0 MPOTOKOJIY
R-CVP. [IlanueHTKe ¢ aHTHOMMMYHOOJIACTHOU
T-xireTounoi 1uMdOMON HA3HAYAIOCH JIEYEHUE TI0
cxeme CHOEP, a manyeHTKe ¢ MAaHTUHHOKIETOUHOM
aumdomoit — 1o cxeme R-Hyper-CVAD.

C nesnpio orneHKH 3G (PEKTUBHOCTH MPOOHMOTHKA U
Ji3aTa MPOOHOTHKOB ¢ (PUTOKOMILIEKCOM B KOPPEK-
nuu Aucbro3a U CHHAPOMA SHOTEHHON WHTOKCHUKA-
MU METOJIOM CJIyJIalHON BHIOOPKH MAIMEHTHI ObLTH
pasjiesieHbl Ha 2 TPYIIbBL 1-f TPyIIa — 20 Yesl. —
maruenTbl ¢ HXJI II-IV cremenu (cT.), KOTOpBIE,
riomumo ITXT, mosryyanu mepopaabHO GMOJIOTHIECKHT
aktuBHYyI0 J106aBKy (BAJ]) «BemaBuotuk» (mmpobuo-
THK) TI0 1 Karcysie Ha HOub (B cyiydae U3OBITOUHOM
Macchl TeJIa — 110 2 KarCyJIbl Ha HOYb) U JIM3aTa Ipo-
OUOTHKOB ¢ GUTOKOMILIEKCOM «DUTOIHU3AT TacTpo»
110 1 YaifHOM JIOKKe, pACTBOPUB B 1/4 cTaKaHa BOJIBI, 2
pasa B JieHb 32 20 MUH JI0 €/Ibl, B MEXKKYPCOBOM IIEPH-

XJIJ1 - XpoHUYeCcKUH JIeHKOLUTapHbIH JIeHKO03.

selective electrodes (Erba Lachema s.r.o., Czech
Republic) and the manufacturer’s test kits. Determi-
nation of the blood serum concentrations of proin-
flammatory cytokines (IL-6, IL-1f, TNF-a, IL-10)
was carried out by enzyme immunoassay using the
test kits of Vector-Best (Russia). A comprehensive
assessment of the intestinal microbiome was per-
formed using the Human Microflora test for 11 indi-
cators using real-time polymerase chain reaction at
Vector-BiAlgam, JSC (Koltsovo, Novosibirsk
Region). Intestinal dysbiosis was diagnosed accord-
ing to the following microbiological criteria (changes
in the microbiome abundance in bacterial maps of
feces):

« reduction of the total bacterial load to less than
10" colony forming units (CFU)/g;

« reduction of the Bifidobacterium spp. count to
less than 109 CFU/g;

« reduction of the Lactobacillus spp. count to less
than 107 CFU/g;

« reduction of the Escherichia coli count to less
than 10° CFU/g;

» reduction of the Faecalibacterium prausnitzii
count to less than 10® CFU/g;

« increase in the Bacteroides spp. count more
than 102 CFU/g;

« imbalance in anaerobic flora (Bacteroides spp./
Faecalibacterium prausnitzii ratio over 100);

« Staphylococcus aureus more than 104 CFU/g;
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oze nocae ogHoro craggaptHoro kypea IIXT. Kype
IpHeMa COCTaBWJI 21 JIeHb; 2-5 TPYNNA — 20 Yesl. —
rpynna cpasHeHus, nanuenTsl ¢ HXJI II-1V cr., kKOoTO-
pble TOoJIydasu TOJIBKO cTaHZapTHble Kypebl IIXT.
OO1mexkIMHIYECKOe 00ciefioBaHre OOJIBHBIX MPOBE-
JIEHO B COOTBETCTBUU ¢ POCCHICKUMU KITMHUYECKUMU
PEKOMEHAAIMAMI 110 TUATHOCTUKE U JIEUEHUIO JIUM-
donponudepaTUBHBIX 3a00JIEBAHIH.

Buoxumuueckoe ucciaenoBanue KpoBu (YpOBEHD
C-peaktuBHoro 6esnka (CPB), ¢pubpuHoreHna, kpea-
TUHWHA, MOYEBUHBI, MOUEBOH KHCJIOTHI, JIAKTAT/IE-
ruaporenassl (JIIT), menounoit pocdarassr (II[D))
BBIIIOJTHEHO KOJIODUMETPHUYECKUM METOJIOM Ha
anmmapare XL-640 C HOHOCEJIEKTHBHBIM OJIOKOM
(ISE) (Erba Lachema s.r.o., Yexus), ¢ IHOMOIIbIO
TecT-cucTeM mpousBoautesnsa. OupeneneHre KOH-
[IEHTPAIUH IIPOBOCIAINTELHBIX ITUTOKUHOB (IL-6,
IL-1B, TNF-q, IL-10) B CBIBOPOTKE KPOBU IIPOBEIEHO
METO/IOM HUMMYHO(EPMEHTHOTO aHAIN3a C TIOMO-
IbI0 TecT-cucTeM KoMmmaHuu «Bekrop-Becr» (Poc-
cus). KomIutekcHast OIleHKa COCTOSIHUSA MHUKPO-
(b10pBI KUIIEUHUKA BBIOJTHAIACH C IOMOIIIBIO TECTA
«Muxkpodsiopa yeJoBeKa» 10 11 TOKa3aTeIaM METO-
JIOM TIOJIMMEePa3sHOH IelMHON peakIUU B peasibHOM
Bpemenu Ha 6aze AO «Bexrtop-BuAsnpram» (Kosb-
noBo, HoBocubupckas o6u1.). Jlucbro3 KuleuHuKa
JIMaTHOCTUPOBAJICA TIO CIIEAYIOIINM MUKPOOHOJIOTH-
YeCKHMM KpUTEPUAM (M3MEHEHUAM KOJIMUeCTBa
MHUKPOQIIOPHI B 0aKTEPHUAJIBHBIX KapTax (heKaJIuii):

* CHIDKeHHe 00111el 6aKTepuabHOM MacChl MEHEE
10" kosmoHueobpasyomux equaur (KOE)/r;

« CHIIKeHHe KosimuectBa Bifidobacterium spp.
meHee 10° KOE/T;

 CHIDKeHHMe KosimuecTBa Lactobacillus  spp.
meHee 107 KOE /t;

« cHIDKeHHe KosnmuectBa Escherichia coli menee
10% KOE/t;

« cHkeHue kouuectsa Faecalibacterium pra-
usnitzii menee 10° KOE /t;

e yBeJMYeHUWE KojuuecTBa Bacteroides spp.
6osiee 102 KOE/T;

* BBISIBJIEHHE aHa’POOHOTO Aucbamanca (COOTHO-
mienue Bacteroides spp. / Faecalibacterium praus-
nitzii 6oJjiee 100);

« obHapy:xenue Staphylococcus aureus 6osee 104
KOE/r;

« obuapyskenue Klebsiella spp. 6osee 10* KOE/T;

« obHapyxkenue Candida spp. 60ee 10* KOE/t;

« oonapy»xkenue Clostridium difficile.

Cratuctrueckass oO6pabOTKa IOJIyYEHHBIX JTaH-
HBIX TMPOBOJIWJIACH C HKCIIOJIb30BAHHUEM IPOTPAMM
IBM SPSS Statistics 26.0 (IBM, CIIIA) u Statistica
13.0 (Dell, CIITA). /Ij1s1 omipe/ieieHrsi HOPMaJIbHOCTH
pacrpeziesieHusT N3yYaeMbIX TAHHBIX UCIIOJIb30BAIH

« Klebsiella spp. more than 104 CFU/g;

 Candida spp. more than 104 CFU/g;

« detection of Clostridium difficile.

Statistical processing of the data was performed
using IBM SPSS Statistics 26.0 (IBM, USA) and Sta-
tistica 13.0 (Dell, USA) programs. The Kolmogorov-
Smirnov test was used to determine a normal distri-
bution of the data. Considering that the distribution
of most of the studied variables was non-normal,
nonparametric statistics methods were used. Com-
parative intragroup assessments of the results were
performed using the Mann-Whitney U-test. To
assess the significance of differences between the
qualitative characteristics of the sample, the Pearson
goodness-of-fit test (x2) was used. Spearman’s rank
correlation was used to establish relationships
between clinical and hematological characteristics
and the results of lab tests. The critical level of sig-
nificance of differences was taken to be p < 0.05.

RESULTS AND DISCUSSION

Analysis of the composition of the intestinal
microbiota in patients with newly diagnosed lym-
phoma. According to the results of a comprehensive
assessment of the intestinal microbiome in patients
with lymphomas, a significant shift in the diversity of
the colonic microbiome was noted, which was char-
acterized by the presence of a severe imbalance in
the biocenosis with a pronounced deficiency of bifi-
dobacteria and lactobacilli, as well as a decrease in
the total bacterial load. Thus, it was found that at the
onset of the disease before the start of chemoradia-
tion therapy, a pronounced deficiency of the total
bacterial load had 7 (17.5%) patients, a deficiency of
bifidobacteria — 29 (72.5%) patients, a decrease in
the lactobacilli count — 34 (85%) patients with lym-
phomas. A decrease in the Escherichia coli count was
diagnosed in 5 patients (12.5%), while the microbi-
ome with abundance of Escherichia coli had 14
(350%) patients, a decrease in the Faecalibacterium
prausnitzii count in the intestinal microbiota was
detected in 9 patients (22.5%), an increase in the
Bacteroides spp. count — in 13 (32.5%). At the same
time, an imbalance of anaerobic bacteria was diag-
nosed in 20 (50%) patients with lymphomas. In
patients with newly diagnosed lymphomas, Clostrid-
ium difficile and Staphylococcus aureus were not
detected in the microbiome. In 1 patient with newly
diagnosed DLBCL, overgrowth of Candida fungi
(7x10° CFU/g) was detected. Pathological increase in
Klebsiella spp. exceeding 104 CFU/g was diagnosed
in 4 (10%) patients with lymphomas.

According to the Pearson ¥ test, an imbalance in
anaerobic bacteria was found to be more prevalent in
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kputepuil Kosmoroposa — CMmupHOBa. YuuThIBaf,
YTO pacupesiesieHre OOJIBITNHCTBA U3YUEeHHBIX ITPHU-
3HAKOB ObUIO OTJIMYHBIM OT HOPMAJIbHOTO, IIPUMe-
HAJIM MeTOAbl HelapaMeTPUYecKOW CTaTHUCTUKHU.
CpaBHUTEJIbHbIE BHYTPUTPYIIIIOBBIE OIIEHKHU Pe3yJib-
TaTOB NpPOBOAWINCh NO U-kputepuio MaHHa —
YutHuU. [1714 OlleHKU 3HAYMMOCTHU Pa3INIUuU MeXIy
KaueCTBEHHBIMH  XapaKTEPUCTUKAMH  BBHIOOPKHU
WCIOJIb30BAJIN KpUTepuil corsiacusa Ilupcona (x2).
J17151 ycTaHOBJIEHUS B3aUMOCBA3€H MeXK/Ty KINHUKO-
reMaToJIOTUYeCKUMU XapaKTePUCTUKAMU U pe3yJib-
TaTaM{ JIaOOPATOPHBIX HCCJIETOBAHUU HCIIOIH30-
BaJIM PAHTOBBIM KOPPEJALMOHHBIM aHanu3 Crnup-
MeHa. 3a KPUTHYECKHH YpOBEHb JOCTOBEPHOCTH
pasnuuuil IpUHUMAIHU p < 0.05.

PE3YJ/IBTATDBI 1 OBCY KIAEHWUE

AHaau3 cocmasa KuwlewHol Muxpobuomut y
601bHBIX C 8nepsble 8blasaeHHOU aumdgbomotl. 1o
pe3yabTaTaM IMPOBEAEHHON KOMILJIEKCHOU OIeHKH!
COCTOSIHUSL MHUKPOQJIOPHI KHUIIEYHUKA y OOJIBHBIX
suMbOMaMU OTMEYEHO 3HAUUTEThHOE H3MEHEHIE
crekTpa MHUKPOMJIOPHI TOJICTOW KHUIIKH, KOTOpPOE
XapaKTePU30BAJIOCh HAIIMYMEM TSIKEJIOTO Hapylie-
HUA OHOIIEHO3a ¢ BBIPAXKEHHBIM Jiepururom 6ubu-
JI00aKTepUi U JIAKTOOAKTEPUH, a TAKIKE CHIKEHUEM
obmmed 6akTepuasbHON Macchl. Tak, yCTaHOBJIEHO,
4yTO B /lebroTe 3a60JI€eBaHUA /10 HAYAIa XHMHUOJIyJe-
BOH Tepaliy BhIPaXKEHHBIN nedunuT obieii 6axre-
puaIbHOU Macchl Haboancs y 7 (17.5 %) 60JIbHBIX,
nedurur budugobakTepuil BoIsABIEH y 29 (72.5 %)
obcielyeMbIX, CHIDKEHIE KOJIMYEeCTBa JAKTOOaKTe-
puii otmedaniocs y 34 (85 %) 601bHBIX TIM(OMaMHU.
CHmxeHue xonuuecra Escherichia coli nuaraoctu-
poBaHoO y 5 (12.5 %) mamueHTOB, IIPU STOM MHKPO-
6uowm, oborarennsiii Escherichia coli, Bctpeuasics y
14 (350 %) uen., cHuxeHHe KoaudecTsBa Faecali-
bacterium prausnitzii B cocTaBe MHUKPOOUOTHI
KHUIIIEYHUKA BBISIBJIEHO Y 9 (22.5 %) allEHTOB, yBeE-
JnueHue KosmuecTBa Bacteroides spp. — y 13
(32.5 %) obenenyembix. ITpu 9ToM aHa®POOHBIN AHUC-
OajyiaHC IMaTHOCTUPOBAH y 20 (50 %) 06ciie/lyeMbIX ¢
suMdoMaMu. Y OOJBHBIX C BIIEPBBIE THATHOCTHPO-
BaHHBIMU JIUM(pOMaMHU He BBISBJIEHO B COCTaBe
mukpobuoma Clostridium difficile u Staphylococcus
aureus. Y 1 TaIMEHTKU C BIIEPBbIE BBIABIEHHON
JBKJI ompeneseH u30BITOUHBIA POCT T'PUOOB
Candida (7x10° KOE/r). I1aTosioruyeckoe yBeande-
uue Klebsiella spp. 6osee 104+ KOE/T nuarHoctupo-
BaHO y 4 (10%) 60JIbHBIX TUMGbOMAMHU.

B coorBercTBUM ¢ KpuTepueMm coryiacua Ilup-
COHA ¥? YCTaHOBJIEHO, UTO aHA’POOHBINA AucHaIaHC
npeobJsiazias y HManueHToB ¢ 0oJiee 3JI0KaveCcTBEH-
HBIMU BapuaHTamu JuMdbom (muddysHas B-kpymn-

patients with more malignant lymphoma variants
(diffuse large B-cell lymphoma, angioimmunoblastic
T-cell lymphoma) compared to patients with an
indolent tumor variant (B-small lymphocytic lym-
phoma (B-CLL phenotype), follicular lymphoma)
(¢ = 4.11, p = 0.04). The microbiome with abun-
dance of Escherichia coli was more often diagnosed
in patients with localized tumors compared to those
with advanced stages of the disease (III-IV)
(¢ = 4.64, p = 0.03). In patients with clinical symp-
toms of tumor intoxication (fever, profuse night
sweats, weight loss >10% over the past 6 months), a
decrease in the Faecalibacterium prausnitzii count
() = 6.25, p = 0.01) and an increase in Bacteroides
spp. count (¥* = 4.33, p = 0.03) were diagnosed sig-
nificantly more often. At the same time, the grade of
intestinal dysbiosis was associated with the bio-
chemical activity of tumor. Thus, according to the
Spearman’s correlation, in patients with newly diag-
nosed lymphomas, the Bifidobacterium spp. count
was positively correlated with the activity of LDH
(p = 0.04), AST (p = 0.01), ALP (p = 0.01), CRP con-
centration (p = 0.007) and was negatively correlated
with the percentage of lymphocytes (p = 0.007). The
Escherichia coli count was negatively correlated with
the erythrocyte sedimentation rate (ESR)
(p = 0.002), and growth of Lactobaccilus spp. cor-
related with higher ALP activity. When analyzing the
concentration of cytokines depending on the study
period, the concentration of IL-6 was 2 times higher
(p = 0.02) in patients after chemotherapy compared
to patients examined at the onset of the disease. No
significant differences in the concentration of TNF-a
and IL-1f in the study groups were found. However,
a tendency towards an increase in the concentration
of IL-1B (p = 0.051) was noted in patients who
received antitumor treatment (Table 2). The results
obtained are probably associated with the develop-
ment of hematological toxicity and the chemother-
apy-induced infectious complications, which, in
turn, can contribute to the development of a systemic
inflammatory response.

In patients at the onset of the disease, a positive
correlation was observed between the concentration
of IL-6 and IL-1f (r = 0.49, p = 0.001), TNF-a
(r = 0.40, p = 0.009), LDH activity (r = 0.38,
p = 0.01), and ALP (r = 0.36, p = 0.02). The level of
TNF-a correlated with the IL-1p level (r = 0.42,
p = 0.006). A positive correlation was observed
between IL-1 and LDH (r = 0.33, p = 0.03), and
ALP (r = 0.35, p = 0.02). An analysis of relationships
between the quantitative composition of the intesti-
nal microbiota and the concentration of cytokines at
the disease onset showed that a decrease in Faecali-
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Ta6mmua 2. KoHLeHTpanus HUTOKKMHOB (1I/MJI) B CBIBOPOTKE KPOBHU NMAaLMEHTOB C IMMGOMaMHU B 3aBUCHMOCTH OT

AJIUTEJIbHOCTHU 3a00JIeBaHMUS

Table 2. Serum concentration of cytokines (pg/ml) in patients with lymphomas depending on the duration of the disease

BoJsibHbBIE C BiepBbIe BbIsIBJIEHHOH
auMmomoii (rpynmna 1)

BosibHBIE IMMPOMaMHU NOC/Ie XUMHOIy4YeBOi
Tepanuu (rpynmna 2)

gHTOI.(PlH Patients with newly diagnosed lymphoma Patients with lymphoma after D
ytokine .
(group 1) chemoradiation therapy (group 2)
(n =40) (n =40)
IL-6 2.02 (0.78; 4.96) 4.13 (1.85; 13.05) 0.02
TNF-a 0.59 (0; 2.31) 0.79 (0.12; 3.35) 0.35
IL-18 1.73 (1.35; 3.17) 3.4 (1.7;7.6) 0.051

HOKJIETOUHAsA JHUM@OMa, aHTHOUMMYHOOJIaCTHAS
T-xseTouHas auMdoma) B CpaBHEHUH € OOTBHBIMU,
UMEIUMY HWHOJEHTHBI BapHaHT  OILYXOJIH
(B-menkoxmerounas sumdoma (berornn B-XJIL),
domnmukynapras aumdoma) (X2 = 4.11, p = 0.04).
Muxkpobuom, oboramennstit Escherichia coli, gatie
JINaTHOCTUPOBAJICA y 06CIeTyeMbIX O0JIHHBIX C JIOKA-
JIN30BAHHBIM OITyXOJIEBBIM IIPOIIECCOM B CPAaBHEHUU
¢ obciteZlyeMbIMU C PACIIPOCTPAHEHHBIMU CTaAMAMU
zaboseBanus (I1I1-1IV) (x* = 4.64, p = 0.03). Y nanu-
€HTOB C KJIMHUYECKUMHU CHMIITOMAaMH OITyXOJIEBOH
WHTOKCUKAIMKM (JiMxopajka, mnpodys3Has HOYHAS
MIOTJINBOCTh, CHIDKEHHE Macchl Tejla > 10 % 3a
mocJyiefHue 6 MeC) IOCTOBEPHO Yallle THAaTHOCTHPO-
BaJIoCh CHIKeHMe KosnuecTBa Faecalibacterium
prausnitzii (3> = 6.25, p = 0.01) U yBeJIHYEHHE
Bacteroides spp. (x> = 4.33, p = 0.03). IIpu stom
IJIyOMHA HapyIIeHUH MUKPOOUOIIEHO3a KUIIIEYHHKA
ObLIa CBsA3aHA C OMOXUMUYECKOH aKTUBHOCTHIO OITy-
X0JIEBOTO Tporiecca. Tak, COrJIacHO KOPPESIIHOH-
HoMy aHayu3y CIIupMeHa YCTaHOBJIEHO, UTO y 60JIb-
HBIX C BIIEPBBIE BBIABJIEHHBIMH JUMGbOMAMU KO-
yecTBO Bifidobacterium spp. HaXOAUIOCh B IIPAMOL
3apucumocty ot aktuBHocTH JI/IT (p = 0.04), ACT
(p = 0.01), II® (p = 0.01), kouneurpanuu CPB
(p = 0.007) 1 B 0OpaTHOM — OT MPOIEHTHOTO COOTHO-
menusa JyuMdonutoB (p = 0.007). Kosmuectso
Escherichia coli nmenio OTpUIIATEBHYIO CBA3b CO
CKOpOCTBIO  ocefjanusa  spurponutoR  (COJ)
(p = 0.002), ayBennuenue nomyJsiuu Lactobaccilus
Spp. KOPPEJIUPOBaJIO ¢ 60J1ee BEICOKOU aKTUBHOCTHIO
I[M®. IIpu aHanu3e KOHIEHTPALIUH IIUTOKWHOB B
3aBUCHUMOCTH OT IIE€PHOJa HAOJIIOIEHUS yCTAHOB-
JIEHO, UTO KOHIleHTparus IL-6 6bly1a B 2 pas3a BbIllIe
(p = 0.02) y 60IBHBIX, TEPEHECIINX KYPC XUMUOTE-
panuu, B CpaBHEHUH ¢ OOJIBHBIMHE, 00CIIelyeMbIMU B
nebrote 3abosieBaHusi. J[OCTOBEPHOH pa3HUIIBI B
kourenTpanuu TNF-a u IL-1f B ucciieayempix rpyr-
ax He BbIsABIeHO0. OJHAKO OTMEUYAETCs TEHAEHITUA K
yBenumuyeHno koHneHtpanuu IL-18 (p = 0.051) y
0OJIPHBIX, MMOJIYIUBIINX ITPOTUBOOIIYXOJIEBOE JIeUue-
Hue (Tabut. 2). [TosyyeHHbIE pE3YJIHTAThI, BEPOSITHO,

bacterium prausnitzii count was associated with a
higher concentration of the proinflammatory cyto-
kine IL-6 (Table 3).

Clinical manifestations of intestinal dysbiosis in
patients with lymphomas at the onset of the disease
were characterized by the following symptoms:
abdominal pain (dull or cramping) (n = 4, 10%);
belching, aerophagia (n = 2, 5%); flatulence (n = 6,
15%); a feeling of incomplete evacuation, fecal
urgency (n = 2, 5%); constipation (n = 12, 30%); diar-
rhea (n = 8, 20%); angulitis (n = 2; 5%); dry skin and
mucous membranes (n = 5, 12.5%).

Evaluation of the effectiveness of the probiotic
and probiotic lysate with a phytocomplex in correc-
tion of dysbiosis and endogenous intoxication.
A comprehensive assessment of the intestinal micro-
biome, carried out dynamically, showed that in
patients who received the probiotic and metabiotic
as maintenance therapy, the counts of Bifidobacte-
rium spp. (p = 0.000005), Lactobaccilus spp.
(p = 0.000071) and Faecalibacterium prausnitzii
(p = 0.003) in the intestinal microbiome were sig-
nificantly higher compared to the results of patients
who received only conventional polychemotherapy
(Table 4). No significant differences were found in
the total bacterial load, the count of Escherichia coli,
Bacteroides spp. or severity of an imbalance in aero-
bic bacteria.

It should be noted that Clostridium difficile and
Candida spp. were not revealed in the microbiome
of patients from both groups. In one patient with
DLBCL who did not receive maintenance therapy,
Staphylococcus aureus was detected in an amount
of 5x10° CFU/g. In addition, in patients who did not
receive probiotic and metabiotic therapy, an even
more significant decrease in the Bifidobacterium
spp. count in the intestinal microbiome was noted
after chemotherapy compared to the values at the
onset of the disease. Thus, the median count of Bifi-
dobacterium spp. at baseline in this group of
patients was 1x108 (3x107 — 3x10°) CFU/g, and after
chemotherapy — 3.5x10° (1x105-1x107) CFU/g
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Ta6/mmua 3. AHa/IM3 B3aUMOCBS3€l MeX/ly KOJIMYeCTBEHHBIM COCTaBOM MUKPOGHUOTHI KHILIEYHHUKA U KOHLeHTpaneH
LIUTOKHUHOB (TIr/MJI) y GOJIbHBIX C BIIepBbIe BbISBJIEHHOHN JTHUMQOMOI

Table 3. The analysis of relationships between the quantitative composition of the intestinal microbiota and the
concentration of cytokines (pg/ml) in patients with newly diagnosed lymphoma

Mukpoopranusm / Microorganism IL-6 IL-18 TNF-a
061as 6aKTepUaibHasg Macca r=0.17 r=0.02 r=0.07
Total bacterial load p=0.29 p=0.86 p=0.66
Bifidobacterium spp., KOE/r | CFU/g r=-0.13 r=-0.11 r=-0.14
p=042 p=047 p=037
Lactobaccilus spp., KOE/r | CFU/g r=0.39 r=-0.09 r=0.19
p=0.01 p=0.58 p=0.23
Escherichia coli, KOE/r r=0.10 r=0.04 r=-0.01
p=0.54 p=0.79 p=0.94
Bacteroides spp., KOE/r | CFU/g r=0.12 r=0.03 r=0.02
p=0.46 p=0.82 p=0.89
Faecalibacterium prausnitzii, KOE/r | CFU/g r=-0.33 r=0.02 r=-0.05
p = 0.04 p=0.87 p=0.76
CooTHolueHue Bacteroides spp. / Faecalibacterium prausnitzii r=-0.01 r=-0.06 r=0.02
Bacteroides spp. / Faecalibacterium prausnitzii ratio p=092 p=0.71 p=0.86

CBs3aHBI C PA3BUTHUEM T'€MAaTOJIOTUYECKON TOKCUY-
HOCTHU Y BBI3BAHHBIMU €10 NH(PEKITMOHHBIMU OCJIOXK-
HEHUSAMHU II0CJIe TEPEHEeCeHHOUW XHUMUOTepaIlnu,
KOTOpbIE, B CBOIO OUepeilb, MOTYT CIIOCOOCTBOBATH
Pa3BUTHIO CHUCTEMHOTO BOCIIAJTUTETFHOTO OTBETA.

V GospHBIX B AebioTe 3ab00s1eBaHUA OBLIIO OTMeE-
YeHO HAJINYUe TOJIOKUTETHHOU CBA3H MEXKIY KOH-
nenrpanueit IL-6 u IL-1B (r = 0.49, p = 0.001),
TNF-a (r = 0.40, p = 0.009), akTuBHOCTBIO JI/IT
(r = 0.38, p = 0.01), llI® (r = 0.36, p = 0.02). Ypo-
Beub TNF-a xoppemuposan c¢ IL-1f (r = 0.42,
p = 0.006). OTMeUeHO HaJUYHe IOJIOKUTETBHOU
koppessinyu mexay IL-1 u JIIT (r = 0.33, p = 0.03),
IM® (r = 0.35, p = 0.02). AHAJIN3 B3aUMOCBSI3eH
MeXK/y KOJUYECTBEHHBIM COCTAaBOM MUKPOOHOTHI
KHUIIIEYHUKA U KOHIIEHTPAIlHeH IIUTOKWHOB B 1e0I0Te
OTIyXOJIM TOKa3aJl, uTo cHikenne Faecalibacterium
prausnitzii COOTHOCHJIOCH ¢ O0JIee BRICOKOH KOHIIEH-
Tpalyeld MPOBOCHAJIUTEIFHOTO IUTOKMHA IL-6
(Tabi. 3).

KnuHuveckue mnposiBjieHus aucOuo3a KHIIed-
HUKA Y 60bHBIX JuMdoMamu B AebioTe 3ab0sieBa-
HUSI XapaKTEPU30BAIUCH CJIEIYIOMUMH CHUMIITO-
MaMu: 00JIb B JKUBOTE (Tymas WJIH CXBaTKOOOpas-
Hast) (n = 4, 10 %); oTpbIXKKa, aspodarus (n = 2,
5 %); MeTeopusM (n = 6, 15 %); YyBCTBO HEIIOJTHOTO
OTIOPOXKHEHU S KUINIEYHUKA, UMIIEPATUBHBIE TIO3BIBBI
Ha aedekanuio (n = 2, 5 %); obcrumarnus (n = 12,
30 %); nuapes (n = 8, 20 %); aurynut (n = 2; 5 %);
CYXOCTh KOXKH M CJIMBUCTHIX (N = 5, 12.5 %).

Ouenxa agdexmusHocmu npobuomuxka u
Au3ama npobuomuxos ¢ GumoKoMnaeKcom 8 Kop-
pexuuu oucbuo3a u cuHopoma aH002eHHOL UHMOK-
cukayuu. KoMIuiekcHas OlleHKa COCTOSTHUSI MUKPO-
(0pBI  KUIIEUHWKA, TPOBEJEHHAs B JIMHAMUKE,

(p = 0.001). A comparative assessment of median
concentrations of biochemical parameters using the
nonparametric Mann-Whitney test showed that in
patients receiving the probiotic in combination with
the metabiotic, the concentration of LDH and
C-reactive protein was significantly lower compared
to the control group naive to such therapy. Thus, the
median of LDH activity in patients receiving main-
tenance therapy for dysbiosis was 384.5 (346; 426)
U/], and in patients without maintenance therapy —
612 (486; 704) U/I (p = 0.000001). The median of
the CRP level during treatment was 4 (3; 9.3) mg/l,
and in the subjects who did not receive the probiotic
and metabiotic — 6.2 (3.9; 15.9) mg/l (p = 0.04).
More pronounced leukocytosis and accelerated
erythrocyte sedimentation were in patients from the
control group without maintenance therapy com-
pared to the group of patients who received the pro-
biotic and probiotic lysate with a phytocomplex
before the start of chemotherapy. The median level
of leukocytes in the peripheral blood of patients
from the main group was 6.45 (4.95; 7) thousand/pl,
and in the control group this index was 8 (6.5; 12.1)
thousand/ul (p = 0.0005). The median value of ESR
of patients from the control group was 28 (21; 34)
mm/h, while ESR in patients receiving the probiotic
and metabiotic was at the level of 21.5 (18; 25) mm/h
(p = 0.002).

An analysis of the cytokine concentration dynam-
ics in patients with lymphoproliferative diseases dur-
ing treatment showed that the addition of the pro-
biotic and probiotic lysate with a phytocomplex to
maintenance therapy of patients led to a statistically
significant decrease in the concentration of proin-
flammatory cytokines: TNF-a — by 9.2 times
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TaGJmua 4. Ol.leHKa KOJIN4Y€CTBEHHOI'0 COCTaBa MI/IKp06I/IOMa KHII€YHUKA Yy TIallUeHTOB C J'II/IM(l)OMaMI/I B 3aBUCHUMOCTH OT

Tepanuu

Table 4. The assessment of the quantitative composition of the intestinal microbiome in patients with lymphoma depending

on therapy
ITanueHTHI, MOJIyYaBIINe IlanueHTHI Ge3

MuKpoopraHusm NpPOGHOTHUK U JIN3aT NPOGMOTUKOB MNOAJEpPKUBaWIIel Tepanuyu

Microorganism Patients receiving the probiotic Patients without
and probiotic lysate maintenance therapy

O6uias 6aKkTeprasbHas Macca 1x10%2 6x101 0.18

Total bacterial load (7.5x10™ -3x10'%) (2x10™ -2x10%%)

Bifidobacterium spp., KOE/r | CFU/g 1.5x108 3.5x10° 0.000005
(9%x107-7.5x108) (1x10°-1x107)

Lactobaccilus spp., KOE/r | CFU/g 1x107 1x10° 0.000071
(3.5x10°-4.5x107) (1x10°-1x10%)

Escherichia coli, KOE/r | CFU/g 3x108 1x108 0.18
(1.5x10% - 6.5x109%) (1x107-1x10%)

Bacteroides spp., KOE/r | CFU/g 1x10"? 6x101 0.35
(7.5x10™ -3x10'%) (1x10'-3x10"?)

Faecalibacterium prausnitzii, KOE/r 2x10% 8.5x108 0.003
(6.5%x10°-3.5x10') (1x108-7x10%)

CootHo1eHue Bacteroides spp. / 53.9 93.7 0.52

Faecalibacterium prausnitzii (29.8-154.5) (48.5-200)

Bacteroides spp. / Faecalibacterium
prausnitzii ratio

[MoKasasia, 4To y OOJIbHBIX, [TOJIyUYaBIINX B KAUECTBE
COIIPOBOJIUTEILHON TEepanuy MPOOUOTUK U MeTa-
6uoTHK, KosmuecTBO  Bifidobacterium  spp.
(p = 0.000005), Lactobaccilus spp. (p = 0.000071) u
Faecalibacterium prausnitzii (p = 0.003) B cocraBe
KHIIIEYHOTO MUKPOOHOMa OBLIO IOCTOBEPHO GOJIBIIIE
B CPaBHEHUH C Pe3yJIbTaTaMH MMAI[HEHTOB, KOTOPbIE
IOJIydyasqu TOJIBKO cragzapTtHbele Kypcel [IXT
(Tabs. 4). He BBISIBJIEHO JIOCTOBEPHBIX OTJIUYHUI B
o0bpeMe 00IIeld OakTepuaTbHOM Macchl, KOJIMYECTBE
Escherichia coli, Bacteroides spp., BbIpayKEHHOCTU
aspobHoro mrcbaianca.

CrnenyeTr OTMETUTh, UTO y OOJBHBIX U3 00euX
rpymn Clostridium difficile u Candida spp. B cocTaBe
MHUKpobroMa He oOHapyxKeHbI. Y 1 60abHON JIBKJI,
He IIOJyyaBIIed COMPOBOJUTEIbHYI0 TEPAIIHIO,
BbIZIeJIeH 30JIOTUCTBIA cTadumokokK (Staphylo-
coccus aureus) B xonuuecTBe 5x10° KOE/r. Kpome
TOTO, Y HAI[EHTOB, KOTOPBIM HE ITPOBO/IMJIACEH Tepa-
nusi TPOOMOTHKOM ¥ METAaOMOTHUKOM, OTMEYaJIOCh
eme 0ojiee BBIPAYKEHHOE CHIDKEHHE KOJIUYEeCTBa
Bifidobacterium spp. B MUKpOOHOME KHIIIEYHUKA
Iocjie XUMHOTEPANIMA B CPaBHEHUU C IIOKasare-
JIIMM, TIOJIyYeHHbIMU B fiebore 3abomeBanus. Tak,
MeauaHa KoJinuecTBa Bifidobacterium spp. 10
Havajla Tepanud B [JAaHHOW TPyIe MaIlieHTOB
cocrapysia 1x10°% (3x107 — 3x10°) KOE/T, a mocie
npoBesieHuss Kypca IIXT — 3.5x10° (1x105—1x107)
KOE/r (p = 0.001). CpaBHHUTeIbHAS OLIEHKA MeIHaH
KOHITEHTpaIlui OHOXUMUUYECKUX II0OKazaTeJed ¢
[TOMOIIPI0 HemapaMeTPUYeCcKoro kpurepus Mau-

(p = 0.001), IL-6 — by 4 times (p = 0.04), and a sig-
nificant increase in the concentration of anti-inflam-
matory cytokine IL-10 — by 1.37 times (p = 0.02)
(Table 5). The results obtained, along with a decrease
in the concentration of acute phase markers accord-
ing to the results of blood biochemistry, confirm the
contribution of the use of the probiotic and probiotic
lysate with a phytocomplex in reducing the manifes-
tations of the systemic inflammatory response syn-
drome in patients with lymphomas, and also demon-
strate the possibility of their use as a highly effective
immunomodulatory, anti-inflammatory and detoxi-
fying agent.

At the same time, according to the Pearson ¥ test,
such symptoms as headaches (p = 0.026), nausea
(p = 0.0009), flatulence (p = 0.03), and diarrhea
(p = 0.039) associated with the treatment were sig-
nificantly less common in the group of patients
receiving the probiotic and metabiotic. The incidence
of such clinical manifestations of endogenous intoxi-
cation as weakness, insomnia, and performance dec-
rement did not differ significantly between the
groups which is probably due to the absence of remis-
sion and the still active course of the neoplastic pro-
cess at the time of the study. The structure of infec-
tious complications in patients who did not receive
the probiotic for prophylactic purposes was repre-
sented by such nosologies as pneumonia, anorectal
abscess, herpes virus infection, candidiasis, fever,
and mucositis. Moreover, stomatitis and gingivitis
were statistically significantly more common in the
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Taﬁm«ma 5. KOHHBHTpaHl/IH LUTOKHWHOB B CbIBOPOTKE KPOBH IMALUEHTOB C J'II/IM(l)OMaMI/I B AVUHAMHKe Tepalnuunu l'lp06l/IOTI/IKOM

U JIN3aTOM HpO6I/IOTI/IKOB C (l)I/ITOKOMHJIeKCOM

Table 5. Serum concentration of cytokines in patients with lymphomas in the dynamics of therapy with the probiotic and

probiotic lysate with a phytocomplex

LUTOKMH, T /MJI Jlo Tepannu Ilocsie Tepanuu

Cytokine, pg/ml At baseline After therapy p
IL-6 8.09 (1.72; 137) 1.98 (0.46; 3.48) 0.04
TNF-a 3.06 (0.6; 5.2) 0.33 (0.12; 0.86) 0.001
IL-18 2.83(1.39;8.31) 2.15 (1.55; 3.51) 0.21
IL-10 5.25 (1.37; 8.73) 7.24 (4.27; 28.44) 0.02

[Ipum™Meyanue. [IpoussegeH pacyetr T-kpuTepusa BuakokcoHa.

N o t e . According to the Wilcoxon T-test.

Ha — YUTHU ITOKa3aJ1a, 4TO Y OOJIbHBIX, TOJIyUaBIIHX
MMPOOUOTHK B COYETAHUU C METAOMOTHKOM, KOHIIEH-
tpanus JI/II u C-peakTuBHOTO 6€jika ObLIa JOCTO-
BEPHO HIKE B CPAaBHEHUH C TPYIIION KOHTPOJIS, He
ITOJTy4YaBIIIed TaKyIo Tepanur. Tak, Me/lnaHa aKTHB-
Hoctu JI/IT' v GOJIBHBIX, MOJIyYaBIIUX COIPOBOIU-
TeJIPHYIO TePAIHIo 0 OBOY AUCOM03a, COCTABIISIA
384.5 (346; 426) Ex/n, a y manueHTOB 6€3 COITPOBO-
IUTeNbHON Tepanuu — 612 (486; 704) En/n
(p = 0.000001). Menuana yposuss CPb Ha ¢oHe
JledeHusi cocTanisia 4 (3; 9.3) Mr/i, a'y odcienye-
MBbIX, HE TIOJIyYaBIIUX MPOOUOTUK U METabUOTHK —
6.2 (3.9; 15.9) mr/a (p = 0.04). Bosiee BrIpaskeHHbBIE
JIEUKOIIUTO3 U YCKOPEHHE OCEJIaHUsI SPUTPOIUTOB
OBLIM OTMEUEHBI Y TTAIIMEHTOB U3 TPYIIIBI KOHTPOJIS
0e3 CONPOBOJIUTEILHON Tepalmuu B CPaBHEHUH C
IrpynIiod OOJIBHBIX, IIOJIyJaBIIUX IPOOHOTHK U
duronusar o Hauana [IXT. Meauana ypoBHs Jiei-
KOIIUTOB B leprudepuuecKkoil KpOBU y MAIUEHTOB U3
OCHOBHOHW TpyHmbl cocTaBwia 6.45 (4.95; 7)
TBIC./MKJI, @ B TPYIIIle KOHTPOJIA 3TOT IMOKa3aTesb
O6p1 paBeH 8 (6.5; 12.1) ThiCc./MKJI (p = 0.0005).
Menuannoe 3Hauernne CO 6OIBHBIX U3 KOHTPOJIb-
HOH Tpymmbl O6bLI0 paBHO 28 (21; 34) MM/4, B TO
Bpemsa kak COD maryeHTOB, MOJIYyYaBIIUX MPOOHO-
THK W MeTaOMOTHK, HaxOJWach Ha YpPOBHE 21.5
(18; 25) MM/4 (p = 0.002).

AHayi3 TUHAMUKN KOHIIEHTPAIIUH ITUTOKUHOB y
MaIryeHToB ¢ JuMdorpoandepaTuBHbIMU 3a060J1€e-
BaHUAMH Ha (oHe JIeueHUs MoKa3aJl, 4To Jo0asie-
HHE B COITPOBOIUTETHHYIO TEPATIHIO AIIEHTOB MPO-
OuoTHKa M JiM3aTa MPOOHOTUKOB C (PUTOKOMILIEK-
COM IIPUBEJIO K CTATUCTHYECKH 3HAYMMOMY CHIKE-
HUIO KOHIIEHTPAITUU TPOBOCIATUTEIbHBIX ITUTOKH-
HOB TNF-a — B 9.2 paza (p = 0.001), IL-6 — B 4 paza
(p = 0.04) U AOCTOBEPHOMY YBEJIMUEHUIO KOHIIEH-
Tpaliid  MPOTUBOBOCIAJUTEIBHOTO  ITUTOKWHA
IL-10 — B 1.37 pasza (p = 0.02) (tabi. 5). [lonyden-
Hble pe3yJIbTaThl, HAPSY CO CHIIKEHHUEM KOHIIeH-
Tparuu ocTpodazoBbIX MAPKEPOB IO JAHHBIM OUO-
XUMHYECKOTO UCCIIEIOBAHUSA, TOATBEPIKAAIOT BKJIA]T

group of patients who received only conventional
chemotherapy (2 = 4.8, p = 0.029).

Thus, at all stages of the neoplastic process,
patients have many reasons for the development of
intestinal dysbiosis. They are associated with
destructive processes in the body due to the growth
and spread of tumor, disorder of the functional state
of various organs, empiric antibiotic therapy and the
prescription of high doses of cytostatic drugs. The
use of the probiotic and probiotic lysate with a phyto-
complex in the comprehensive treatment of patients
with lymphomas will significantly reduce the severity
of intestinal dysbiosis and improve the results of
polychemotherapy.

CONCLUSION

The research performed allows us to draw the fol-
lowing conclusions:

1. In patients with newly diagnosed lymphomas,
significant changes in the diversity of the intestinal
microbiome were detected, characterized by the
presence of a severe imbalance of the biocenosis with
a deficiency of bifidobacteria and lactobacilli, as well
as a decrease in the total bacterial load.

2. Probiotics have cytoprotective, anti-inflamma-
tory, antioxidant and immunomodulatory effects
and are quite effective in the treatment and preven-
tion of intestinal dysbiosis and endogenous intoxica-
tion in patients with non-Hodgkin’s lymphomas.

3. The inclusion of probiotics in the comprehen-
sive treatment of patients with non-Hodgkin’s lym-
phomas will allow cytostatic therapy to be carried
out at the appropriate time without reducing the
dose of drugs.

4. The analysis of the cytokine concentration
dynamics in patients with lymphomas during treat-
ment showed that the addition of probiotics to main-
tenance therapy reduces the manifestations of the
systemic inflammatory response syndrome and
allows them to be used as a highly effective immuno-
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IIpUMeHEeHUs TPOOMOTHKA U JIN3aTa MPOOUOTUKOB C
(puTOKOMIIZIEKCOM B YMEHBIIEHHE IIPOSIBIIEHUH
peaKIuu CUCTEMHOTO BOCHAJIEHUs Y OOJIBHBIX JIUM-
dbomamu, a TakKe IEMOHCTPUPYIOT BO3MOKHOCTD FX
HCIOJIb30BAHUA B KauecTBe BBICOKO3(P(PEKTUBHOTO
MMMYHOMO/TYJIUPYIOIIETO,  MPOTHBOBOCIAIATEb-
HOTO U JIETOKCUKAIIMOHHOTO CPEZICTBA.

BmecTe ¢ TeM B COOTBETCTBUH C KDUTEPUEM COTJIA-
cus ITupcoHa ¥* yCTaHOBJIEHO, UTO B TpyIIie 00JIb-
HBIX, TOJIy4aBIIUX MPOOUOTHK U MeTaOHOTUK,
JIOCTOBEPHO peXXe BCTPEYATIUCh TOJIOBHBIE 00U
(p = 0.026), TomHOTa (p = 0.0009), METEOPU3M
(p = 0.03), nuapes (p = 0.039), aCCOITUUPOBAHHBIE C
sedeHneM. YacToTa BCTPEYAEMOCTU TAKUX KJIWHU-
YeCKUX MPOSBJIEHUN CHHAPOMA SH/IOT€HHOU UHTOK-
CHKaIliM, Kak cjaabocTh, OECCOHHMUIA, CHHKEHHE
paboToCIIOCOOHOCTH, JIOCTOBEPHO HE pasimdasiach
II0 TPYIIIaM, YTO, BEPOSTHO, CBA3AaHO C OTCYTCTBHEM
peMICCHU U BCe ellle aKTUBHBIM Te€UEeHHEM OIIyXOJIe-
BOTO IIpollecca Ha MOMEHT ucciaenoBaHua. CTpyk-
Typa WH(EKIMOHHBIX OCIOKHEHUH y GOJbHBIX, HE
MIOJTYYABIINX C TPOPUIAKTHUECKOU 1IEeJIbI0 IPOOHO-
THUK, ObLIA IIpe/CTaBJieHa TAaKUMU HO30JIOTHUAMHU,
Kak ITHEBMOHUS, IAPAlPOKTUT, TepIeTHYecKast
nHGEKIUs, KaHAUA03, JINXOPAZKa, a TAKKEe MYKO-
3uT. [Ipyn 5TOM CTOMATUT, TUHTUBUT BCTPEUYAINCH
CTAaTUCTUYECKHM 3HAYMMO Yallle UMEHHO B TPYIIIe
0OJIbHBIX, TOJIYYaBIINX TOJIBKO CTAHZAPTHBIE KYPChI
xumuorepanuu (y2 = 4.8, p = 0.029).

Takum 06pa3oM, Ha BCeX 3TAlax OIyXOJIEBOTO
mporiecca y 60JIBHBIX UMEeTCsI MHOXKECTBO IIPUYMH
JUI pa3BUTHA Aucbuosa kumevyHnka. OHU CBA3AHbI
C JIeCTPYKTHUBHBIMH TPOIECCAMH B OpTaHU3ME
BCJIEZICTBHE POCTA U PA3BUTHS OIIYXOJEBOH TKAHWU,
HapyuleHneM (GYHKIMOHAJIBHOTO COCTOSIHHSA pas-
JIMYHBIX OPTAaHOB, SMIUPUYECKUM ITPUEMOM AHTH-
OaKkTepHUaIbHBIX NIPENapaTOB U HA3HAUEHUEM BbICO-
KHUX /103 IIUTOCTATHYECKUX ITpenapaToB. Vcmonrp30-
BaHHE MPOOMOTHKA U JIN3aTa MPOOUOTUKOB B KOM-
IUIEKCHOU Tepamuu GOJBHBIX JUMGOMaMH I03BO-
JISIT CYIIECTBEHHO YMEHBIIUTD CTEIIeHb BEIPAKEHHO-
CTH 11CcOM03a KUMEYHUKA U YIIYUIITUTh Pe3yJIbTaThI
MTOJTUXUMHUOTEPATIHH.

SAKJIIOYEHUE

[TpoBeneHHOE HCCIIeIOBAaHNE TI03BOJISAET CIEIATh
CJIEIyIOIIKE BHIBO/IBI:

1. Y GOJIBHBIX C BIIEPBBIE AMATHOCTHPOBAHHBIMU
suM@oMaMU BhIABIEHBI 3HAUUTEIbHbIE U3MEHEHU
CIEKTpa MHUKPO(QJIOPHI  TOJICTOTO  KHUIIEYHUKA,
XapaKTEPUBYIOIIUECT HATHIHUEM TSXKEI0TO HapyIle-
HUsA GuorleHo3a ¢ meduiurom 6udumobakTepuii u
JIaKTODAKTEPHUH, a TAaK:Ke CHIKEHHEM 00I1el OakTe-
pHUaIbHOU MACCHI.

modulatory, anti-inflammatory and detoxifying

agent.
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2. [TpoOGHMOTUKHM OKA3bIBAIOT IUTOIPOTEKTUBHBIH,
MPOTHUBOBOCIIAJINTE/IbHBIM, AHTHUOKCHJIAHTHBIH |
MMMYHOMOYJTUPYIONTNH 3G MEKT U ABJISIOTCS JJOCTa-
TOYHO 3 PEKTUBHBIMU CPEACTBAMU JIEUEHUS U TIPO-
rTakTUKY 1UCcOHM03a KUIIIEYHUKA U CHHIPOMA SH/T0-
TeHHON WHTOKCHUKAITUH Y OOJTbHBIX HEXO/IPKKUHCKUMU
3JI0KaYeCTBEHHBIMH JINM(OMAaMHU.

3. BkitoueHme TpPOOMOTUKOB B KOMILIEKCHYIO
Tepanuio OOJIPHBIX HEXOKKUHCKUMH 3JIOKaue-
CTBEHHBIMH JUM(GOMaMU IMO3BOJUT IPOBOAUTH
IIUTOCTATUYECKYI0 TEPAIHIO0 B JIOJLKHBIE CPOKU 0e3
PEYKITUH JTO3BI IPEnapaToB.

4. AHaTN3 JUHAMUKH KOHIIEHTPAITUY [TUTOKHUHOB
y manueHToB c jumdomMamMu Ha (HOHE JeUueHUs
MOKa3aJl, YTO /00aBJIEHWE B COIPOBOJUTEIHHYIO
Tepanuio NalueHTOB MPOONOTHKOB YMEHBIIAET ITPO-
SIBJIEHUSI PEAKI[UH CHCTEMHOTO BOCIIAJIEHUS U TI03BO-
JISIeT UCII0JIb30BaTh UX B KAa4ecTBe BBICOKO3(deK-
THUBHOTO MMMYHOMO/IYTUPYIOIIEr0, TPOTHBOBOCIIA-
JINTEJIHOTO U JIETOKCUKAIIMOHHOTO CPE/ICTBA.

Hcrounuku puHaHCHUpOBaHUA. VcciemoBa-
HUE TMPOBEJEHO B PaMKaX HAYYHO-HCCJIEOBATEh-
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ckoit pabotel PI'BOY BO «HoBocubupckuit rocy-
JlapCTBEHHBINA MEeTUITUHCKUT VHUBEPCUTET»
«Onenka 3G@EKTUBHOCTH  MYJIbTUCHHOMOTUKA
(ToproBas mapka “Begabuotuk”) u siu3ara nmpobuo-
THKOB ¢ (QUTOKOMILIEKCOM (TOproBasi Mapka “@urto-
sm3at [acTpo”) B KOPPEKIIUHU IUCON03a U CHHAPOMA
SHJIOTEHHOH WHTOKCUKAIIMHU Y OOJIbHBIX JTUMQOIIPO-
depaTUBHBIMU 3200I€BAHUSIMU ».
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