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AHHOTAIIUA

TomeocTaTHYeCKUH UMMYHOJIOTHYECKHH «THAJIOT» MEKAY XO3IUHOM U €r0 MUKPOOHOTON SBJISETCA KPUTHUUECKH
BaKHBIM JIJ14 IIOJIZiep2KaHuA 3710pOBbA. [IponcxoAliee ¢ BO3pacToM ocabieHre opranusMa, 66JIplnas ero 3aBUCHMOCTD
OT BHEIIHUX YCJIOBUH KU3HHU JIEJIAI0T CTAPOCTh IEPHO/IOM HAaNOOJIbIIIeH 3a001eBaEMOCTH. B yCI0BHAX Iporpeccupyromie-
IO YBeJIMUEHU s IIPOJOJIKUTEIBHOCTH KU3HHU Bee OoJIblilee BHUMaHUeE IIPUBJIEKAET BO3MOXKHOCTD BJIMSAHUSA Ha 3/10POBbE
YyeJIoBeKa C IOMOIIBI0 IEPCOHUDHUITMPOBAHHBIX ITHUINEBBIX U TEPAIIEBTUUECKUX CTPATET U, HATIPABJIEHHBIX HA MOAU(HITH-
POBaHMe KUIIEYHOH MUKPOOHOTHI, K KOTOPBIM OTHOCAT HCIOJIb30BAHUE IIPO- ¥ TPEOUOTHKOB.

Iesib HacTOsAIIEH pabOThI — KCCIIE0OBAHNE BJIUSHUSA Ipenapara «Be1abBuoTHuK», mpecTaBIIsIoNiero coboi opuru-
HaJIbHBIA KOMILJIEKC IIPOOUOTHKOB (JIno(puIn3upoBaHHas 6uoMacca JKUBBIX aKTUBHBIX OMUI006aKTepUii, JaKTOOAKTE-
puii, TepMOMGHUIBHOTO CTPENTOKOKKA), TPEOHOTUKOB (MUKPOKPHUCTAIIIIYECKA IeJIII0JI03a, JIAKTY/I03a) 1 ButaMmuHa C, Ha
KJIETOYHBIH IMMYHHBIH OTBET U (DyHKIIHOHAJIBHYIO aKTHBHOCTh UMMYHOKOMIIETEHTHBIX KJIETOK Y BO3PACTHBIX MJIEKOIIH-
TaIuUX (MBIIIEH-caMIIOB B BO3pacTe 10 Mec). YCTaHOBJIEHO, YTO Y BO3PACTHBIX MJIEKOIIUTAIOIINX KyPCOBOE BBEZIEHHE ITpe-
rapaTa IpUBOAUT K CTUMYJISALNH IposindepaTHBHON aKTUBHOCTH UMMYHOKOMIIETEHTHBIX KJIETOK M KJIETOYHOTO UMMYH-
HOT'O OTBETA, B TOM YHCJIE U IPH UHYIIMPOBAHHONU UMMYHOCYIIpecCHH (peaKIysa IUIepuyBCTBUTEIBHOCTH 3aMe/IJIEHHO-
'O THIIA TIOBBIIIAJIACH /10 YPOBHA, HAOII0ZJaeMOT0 Y MHTAKTHBIX KUBOTHBIX aHAJIOTHYHOTO Bo3pacTa). «BenabuoTuk» oka-
3BIBAET TAKIKe MOJIYJINPYIOIIee BIUSHUE Ha IPOIyKIIHIO IIUTOKWHOB, BHI3bIBAS CHIKEHIE IIPOBOCIIAIUTEIBHBIX ITUTOKH-
HoB NJI-1p u U®H-y 1 MOBbIIIIEH e TTPOTHBOBOCIATIUTETHHOTO ITUTOKKHA 1JI-10.

Takum obpazoM, npenapar «BegabuoTuk» okas3blBaeT MO3UTUBHBIM UMMYHOMOAYIUPYIOMIUN 3(pdeKT U MoxKeT
OBITH UCIIOJIB30BAH B KaUeCTBe OMOJIOTHUECKN aKTUBHOM 7I0OABKHU K ITHINE — B KAUECTBE HCTOYHHUKA TPOOHOTHYECKIX
MHUKPOOPIaHU3MOB — JIJISI CHUKEHHU ST HETATUBHBIX TOOOYHBIX 3 HEKTOB IUTOCTATUYECKOHN TePAITNH, & TAKKe JINIIAMHU
IIOKHUJIOTO BO3pAcTa JIJIA YAy4dIleHHU s KauecTBa )KU3HU U MPODUIAKTUKY PA3BUTHSA BO3PACT-ACCONMUPOBAHHON HATO-
JIOTHUU.

Kaoueawvle crosa: CTapeHnue, HpO6I/IOTI/IKI/I, HMMyHHLIﬁ OTBET, UMMYHOKOMIIETEHTHBIE KJIETKH, IIUTOKUHBI.
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ABSTRACT

The homeostatic immunological dialogue between the host and its microbiota is critical to maintaining health. The
weakening of the organism occurring with age, its greater dependence on the external life conditions, make old age the pe-
riod of the greatest morbidity. In the context of a progressive increase in life expectancy, more and more attention is being
paid to the possibility of influencing human health through personalized nutritional and therapeutic strategies aimed at
modifying the intestinal microbiota, which include the use of pro- and prebiotics.

The aim of this work is to study the effect of the VedaBiotic preparation, which is an original complex of probiotics
(freeze-dried biomass of live active bifidobacteria, lactobacilli, Streptococcus thermophilus), prebiotics (microcrystalline
cellulose, lactulose) and vitamin C, on the cellular immune response and functional activity of immunocytes in age-depen-
dent mammals (male mice at the age of 10 months). It was found that in age-dependent mammals, a course administration
of the drug leads to the stimulation of the proliferative activity of immunocytes and the cellular immune response, also in-
cluding the case of the induced immunosuppression (when the delayed-type hypersensitivity reaction increased to the level
observed in intact animals of similar age). The VedaBiotic also has a modulating effect on the cytokines production, causing
a decrease in the pro-inflammatory cytokines IL-1f and IFN-y, and an increase in the anti-inflammatory cytokine IL-10.

Thus, the VedaBiotic preparation has a favorable immunomodulatory effect and can be used as a nutritional supple-
ment — as a source of probiotic microorganisms — to reduce the negative side effects of cytostatic treatment, as well as by

elderly persons to improve the quality of life and to prevent the development of age-associated pathology.

Keywords: aging, probiotics, immune response, immunocytes, cytokines.

BBEAEHWE

MukpobruoTa KHUIIEYHUKA YeJIOBEKa SBJISIETCS
SBOJIIOIIMOHHO CJIOJKUBIIENCSA COBOKYIHOCTBIO MU-
KPOOPraHU3MOB, CYIIECTBYIONIEH KaK COaIaHCHPO-
BaHHAs MHKPOIKOJIOTUYECKAsI CHCTEMA, B KOTOPOM
CUMOHMOHTHAsI MUKpPOGJIOpa HAXOAUTCA B JIUHAMU-
YeCcKOM paBHOBecuU, GOPMHUPYeT MUKPOOHBIE acco-
[MaIY, 3aHUMAIOIINe B HEN OIIpeieJIEHHYI0 HKO0JI0-
ruJecKyo Hulry. KureyHnas MEKpOOHOTa OTHOCHUTCS
K CYIIeCTBEHHBIM (haKTOpaM, BJIHUIONIUM HAa MHOTHE
acneKThl (U3UOJIOTUH OPTaHU3MA U BBIITOTHSAIOIINM
BaKHele QYHKIIUN B COXpAaHEHUU 37I0POBbA Ue-
JIOBeKa, BKJII0Yasi METAOOIM3M HYTPUEHTOB, ITOIED-
’)KaHue QU3NO0JOTHIECKOTO TOMEeoCTas3a, Pe3UCTEeHT-
HOCTH K HMH(MEKIIMOHHOMY BO3JIEHCTBUIO IIOCDEe]-
CTBOM TECHOM B3aMMOCBS3U C KJIETKaMU OPTaHu3Ma
xo3suHa [1—3]. [ToaepsxaHue 3TOro paBHOBECHS I10-
3BOJISIET UH/YIIMPOBATh 3alIUTHBIE PeaKIuy Ha Ia-
TOTEHBbI U UCIOJIb30BATh PErYJSATOPHbIE IIyTH, yda-
CTBYIOIIIME B YCTOUUHBOU TOJIEPAHTHOCTH K Oe3Bpe-
HBIM aHTUTEHaM.

MukpobuoTa 1 UMMyHHAsI CHCTEMAa OpPTaHU3Ma
X03sIMHA TECHO CBS3aHBI Mekay cobor. Mukpobuo-
Ta urpaet GyHIaMeHTaIbHYIO POJIb B MHAYKIUH, 00-
pasoBanuu ¥ (YHKIMOHUPOBAHUM UMMYHHOH CHU-
CTeMbI X035IMHA. B cBOIO Ouepesn, IMMyHHAs CHCTe-
Ma XO035IMHA BbIPA0aThIBAET MHOKECTBO CPEJICTB, I10-
3BOJISIIONIUX TOZJIEP?KUBATh CBOU CHMOMOTHYECKHE
OTHOIIIEHUsI C MUKPOOHUOTOU [4]. PYHKIMHU KUIIEY-
HOH MUKPOGIIOPHI 110 OTHOIIEHHUIO K MaKPOOPTaHN3-
My pPean3yIoTCs KaK JIOKATbHO, TAK U HA CHCTEMHOM
VPOBHE, IIPH 3TOM Pa3JINYHbIE BUJIbI OAKTEPUN BHO-
CAT CBOM BKJIAJ] B 5TO BJIUSAHNE, MOAYIUPYIOT UMMYH-
HYIO0 CHCTEMY KHIIIEUHHKA XO3SMHA, OKa3bIBAs IIPO-
TUBOBOCIIAJINTEJIbHBIE U IIPOBOCHIAJIUTEIbHbIE (-

INTRODUCTION

The human intestinal microbiota is an evolu-
tionarily formed set of microorganisms that exists
as a balanced microecological system, in which the
symbiontic microflora stays in dynamic equilib-
rium, forms microbial associations that occupy a
certain ecological niche in it. The gut microbiota is
one of the essential factors that affect many aspects
of human physiology and perform essential func-
tions in human health protection, including nutri-
ent metabolism, maintaining physiological homeo-
stasis, and resistance to infections through close
interconnection with the cells of the host organism
[1-3]. Maintaining this balance makes it possible
to induce protective responses to pathogens and to
use regulatory pathways involved in sustained tol-
erance to harmless antigens.

The microbiota and the host’s body immune sys-
tem are closely related. The microbiota plays a fun-
damental role in the induction, formation and func-
tioning of the host’s immune system. In turn, the
host’s immune system produces a variety of agents
that allow it to maintain its symbiotic relationship
with the microbiota [4]. The functions of the intesti-
nal microflora in relation to the macroorganism are
realized both locally and at the systemic level, while
various types of bacteria contribute to this effect,
modulate the immune system of the host’s intestine,
providing anti-inflammatory and pro-inflammatory
effects. Such an effect, on the one hand, prevents
the development of a strong immune response to
the antigens of the symbiotic microflora, and on the
other hand, provides a rapid immune response when
pathogenic bacteria appear.
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(exTr1. Takoe BO37EICTBHE, C OJHOU CTOPOHBI, IIpe-
IIATCTBYET PAa3BUTHUIO CUJIBHON MMMYHHOH peakInu
Ha QHTUTEHBI CUMOWOTHYECKOH MHUKPOQJIOPHI, a ¢
ZIPyToil — obecrieunBaeT ObICTPHI UMMYHHBIH OTBET
IIPU MTOSIBJIEHUU [1aTOT€HHBIX OaKTEPUA.

B HacrosIee BpeMs MHTECTUHATBHYIO MUKPO-
OMOTY pacCcMaTPUBAIOT KAK OJINH U3 «OPTAHOB METa-
60s113Ma», 06eCIIeUnBAIOIIETO MHOTHE (DUB3HOJIOTH-
yeckue QYHKIUHU, a IEBUAIINHU B €€ COCTABe COITPOBO-
JKIAIOT Pa3JIMYHbIE TATOJIOTUYECKHE TTPOIecchl [3].
T'omeocTraTyeckuii UMMYHOJIOTUUECKUH «THAIOT»
MEXK/Iy XO3SMHOM H €ro MHUKPOOHOTOU SIBJISETCS
KPUTHUYECKU BAJKHBIM JJIA TOAAEPKAHUA 370pO-
BbA. HapyIeHne pelfUIIpOKHOTO PAaBHOBECHUS MeXK-
Iy MUKPOOHOTOH 1 OPraHU3MOM XO35IMHA B HACTOS-
11ee BpeMsI BJISAETCS BaXKHBIM IIPEAMETOM HUCCIIEI0-
BAHUA B PA3JIMYHBIX 00/IACTAX MEIUITUHBI IIPU U3Y-
YeHUU MaToTeHe3a MHOTHX 3a00J1eBaHUH, BKITIOUAS
ayTONMMYHHBIE, aJlJIepruyecKie, OHKOJIOTUIECKIe
3abosieBaHusA, 00JE3HU OOMEHA BEIEeCTB, a TaK-
JKe BO3PacT-aCCONMUPOBAHHYIO MATOJIOTUIO [5—7].
ITpu crapeHUn B OpraHu3Me PaBHOMEDHO Pa3BHU-
BAIOTCS U3MEHEHUs BO BceX PU3UOIOTHIECKUX CU-
CTeMax C MPUCHOCOOJIEHNEM K €r0 YMeHBITEHHBIM
BO3MOKHOCTAM. OcabieHne opraHu3Ma B epUoy
cTapocTH, 60JbIIas 3aBUCUMOCTh €r0 OT BHEITHUX
YCJIOBUH JKU3HU — BCE 9TO, JAKe MPHU HAWITYUIIIeM
cOO0JTIO/IEHN Y ITPABIJI TUTHEHBI, ZIeJIaeT CTAPOCTh I1e-
puosoM HauboJIbIIeH 3a001eBaeMOCTH. B TeueHue
IIOC/IETHUX JECATUWIETHH OJTHOBPEMEHHO C POCTOM
3HAHUH O POJIU ¥ 3HAYEHUU KUIIIEYHOH MUKPOOHO-
ThI 3HAYUTEJIBHO BO3POC MHTEPEC K MPOOHOTHKAM.
B ycioBuaX mporpeccupyIomniero yBeJIuueHus mpo-
JIOJDKUTEJIBHOCTU KU3HU Bce OOJIiblllee BHIMAaHUeE
[IpUBJIeKaeT BO3MOXKHOCTh BJIMSHUS HA 3/I0POBBE
YeJIOBEKa C IIOMOIIbI0 TEPCOHUDUIIMPOBAHHBIX ITH-
IIEBBIX U TEPATIEBTUYECKUX CTPATET NI, HATIPABJIEH-
HBIX Ha MOAUGUITMPOBAHNE KUIIEUHOH MUKPOOHO-
THI, K KOTOPBIM OTHOCSIT MUCIOJIb30BaHUE MPOOHO-
THKOB U IIpeOMOTHKOB [3]. OpUTrHHAIBHBIN ITpemna-
par Ha ocHOBe NpobuoTHKOB «Bemabuotuk» (BB),
B COOTBETCTBUH C HHCTPYKI[MEH MPOU3BOAUTEJIS,
IIocjIe KypcoBOT'O IIpHeMa IIOJAaBJseT POCT U pas-
BUTHE MATOT€HHBIX MUKPOOPTAaHU3MOB B KHUIIIEU-
HUKe, BOCCTAHABJINBAeT MUKPOGJIIOPY APYTUX Opra-
HOB U CUCTEM, YIJIEBOAHBIN U JKUPOBOI 0OMEH, CIT0-
cOOCTBYeT CHI)KEHUIO caXxapa U XoJjiecTePHHA B KPO-
BU, U30BITOYHOU MacChl TeJja, MOBHIIIAET HeCHell-
nGUIECKYI0 PE3UCTEHTHOCTh OPraHu3Ma. YKa3aH-
Hble cBoicTBa BB npennosiaraoT nepcnekTHBHOCTD
HCIIOJIb30BAHUS IIpernapara AJjIs YIydlleHus Kade-
CTBA XU3HU U NPOQIIAKTUKYA PA3BUTHSI BO3PACT-
acCONMHUPOBAHHON MATOJIOTUH, B CBA3HU C UeM OIIpe-
JIeJICHHBINI WHTepeC IPEeCTAaBJISIET HCCJIeIOBAHIE

At present, the intestinal microbiota is consid-
ered as one of the “metabolic organs” providing many
physiological functions, and deviations in its compo-
sition accompany various pathological processes [3].
The homeostatic immunological dialogue between
the host and its microbiota is critical to maintenance
of health. Disturbance of reciprocal balance between
the microbiota and the host organism is currently
an important subject of research in various fields of
medicine in the study of the pathogenesis of many
diseases, including autoimmune, allergic, oncologi-
cal, metabolic diseases, as well as age-associated pa-
thology [5—7]. With aging, changes develop uniformly
in all physiological systems of the human body with
adaptation to its reduced capabilities. The weaken-
ing of the body during old age, its great dependence
on the external conditions of life — all this, even with
the best observance of the rules of hygiene, makes old
age the period of greatest morbidity. During the last
decades, along with the growth of knowledge about
the role and significance of the gut microbiota, inter-
est in probiotics has increased significantly. In the
context of a progressive increase in life expectancy,
more and more attention is being paid to the possi-
bility of influencing human health through personal-
ized nutritional and therapeutic strategies aimed at
modifying the intestinal microbiota, which include
the use of probiotics and prebiotics [3]. The original
drug based on probiotics, VedaBiotic (VB), in accor-
dance with the manufacturer’s instructions, after a
course of supplementation suppresses the growth and
spread of pathogenic microorganisms in the intestine,
restores the microflora of other organs and systems,
carbohydrate and fat metabolism, contributes to the
decrease in blood sugar and cholesterol, overweight,
and boosts the nonspecific resistance of the body. The
indicated properties of VB suggest that the prepara-
tion is promising to be useful for the enhancement of
the quality of life and prevention of the age-associated
pathology, therefore, it is of certain interest to study
the effect of VB on the functional activity of the im-
mune system and its cellular elements during aging.

AIM OF THE RESEARCH

To study the effect of VB on the cell-mediated
immune response and the functional activity of im-
munocompetent cells in aged mammals.

MATERIALS AND METHODS

The research used the original complex prepara-
tion of a new generation VedaBiotic based on probiot-
ics and developed by Vector-BiAlgam JSC (Koltsovo
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BiuAHUA Bb Ha QyHKIIMOHAIBHYIO aKTUBHOCTb M-
MYHHOH CHCTeMBI U ee KJIETOUHBIX 5JIEMEHTOB IIPU
CTapeHUH OpraHu3Ma.

IEJIb UCCJIEJJOBAHUSA

Nsyunts BausgHue BB Ha KIJIETOUHBIH MMMYyH-
HBIM OTBET U (PYHKIIMOHAIBHYIO aKTUBHOCTH UMMY-
HOKOMIIETEHTHBIX KJIETOK Y BO3PACTHBIX MJIEKOIIUTA-
IOIIUX.

MATEPHAJIBI 1 METO/bI

B wuccieoBaHuAX OBLUT KCIIOJIB30BAH OPUTH-
HIBHBIA KOMIUJIEKCHBIM IIpenapaT HOBOTO ITOKOJIe-
HHUSI Ha OCHOBe IMPOOMOTHUKOB «BemabuoTuk», pas-
paboraunbiii AO «Bekrop-buAsnsram» (p.m. Kosib-
oBo, HoBocubupckas 0071.) u OO0 «Benmalene-
trka» (r. HoBocubupck). B coctaB mpemapaTta BXO-
AT 11 MpoOHOTHKOB (O6ubuIO0aKTEpUU U JIAKTO-
GaKTepUU, MOJIOYHOKUCIIBIH CTPENTOKOKK) B TUTPE
4.6 x 10° KOE/r, a Taxke 3 mpebuoTHKA: acKOpOU-
HOBasl KHCJIOTA, JIAKTYJIO3a U MHUKPOKPHUCTAJLINYE-
cKas MeJUTI0J103a (CBUIETEIHCTBO O TOCPETHUCTPAITUH
RU.77.99.88.003.R.000658.03.20 0T 06.03.2020).

HcenenoBaHusi MPOBOAWIA HA 3JI0POBBIX MBbI-
max (CBAxCs57Bl/6)F1, cammax 10-MecsIHOTO BO3-
pacra, Maccoil 45—50 T, TOJIyYeHHbIX U3 MUTOMHU-
ka HUUM dapmakoyOTHH B PereHepaTUBHONU MeITu-
nuHbl uM. E.JI. Tonpabepra ToMckoro HanpoHa b-
HOTO HCCJIEIOBATEIHCKOTO MEAMITMHCKOTO IIeHTpa
PAH (r. ToMck). JKHBOTHbBIE COJIEPIKAIIUCH B YCIIOBH-
sax BuBapusa O®I'BHY «HayuHo-ucciieoBaTeIbCKUun
WHCTUTYT (PYH/IAMEHTAJIbHOU W KJIMHUYECKOU WM-
MYHOJIOTHH» B KJIETKaX MO 5—10 ocobel B KaKI0H,
Ha CTaH/JIAPTHOM paI[OHE MMUTAHUs, TP €CTECTBEH-
HOM CBETOBOM PE€KUME, CBOOOTHOM JIOCTYIIE K BOJIE
U TUIe. JKCIEPUMEHTATbHBIE UCCIET0BAHUS TIPO-
BOJIMJIUCH B COOTBETCTBUU ¢ EBpomelickoil KOHBEH-
[HMeH 0 3alUTe TO3BOHOUYHBIX JKUBOTHBIX, UCITOJIb-
3yeMBIX JIJISI DKCIIEPUMEHTATbHBIX M WHBIX HAYYHBIX
ueseit (Crpacbypr, 1986), «IIpaBuiaMu IpoBeIeHUs
paboT ¢ UCTOJIP30BAHNEM SKCIIEPUMEHTATBHBIX K-
BOTHBIX» COTJIACHO ITpHUKa3dy MUHHCTEPCTBA 37IpaBo-
oxpanenus P® N2 267 ot 19.06.2003 «0O6 yTBep:K-
JIEHUU TIPaBUJI JJaOOpaTOPHOU MPAKTUKU» U «PyKo-
BOJZICTBY II0 BKCIIEPUMEHTTHHOMY (JOKJIMHUYECKO-
My) UCCJIEJIOBAaHUIO HOBBIX (DapMaKOJIOTHUECKHUX Be-
mectB» (MockBa, 2005).

YuutpiBasg HaJW4YWEe B TMOMYJISIUA MBbIIIEN
(CBAxCs57Bl/6)F1 caMIioB ¢ aKTWBHBIM U I1aCCHB-
HBIM TUIIAMU TOBEJIEHUs, TPEICTABUTETN KOTOPBIX
XapaKTEPU3YIOTCSl  ONPENIEJIEHHBIMU  CTPYKTYPHO-
(GYHKIIMOHAIBPHBIME OCOOEHHOCTAMU HMMYHOKOM-
TTeTEHHBIX KJIETOK U PA3JINYHBIM U3MeHEeHUEeM (PyHK-
[IMOHAILHON aKTUBHOCTHU KJIETOYHOTO 3BEHA HMMYH-

settlement, Novosibirsk Region) and VedaGene-
tika LLC (Novosibirsk). The preparation contains
11 probiotics (bifidobacteria and lactobacilli, lac-
tic acid streptococcus) in a titer of 4.6 x 10° CFU/g,
as well as 3 prebiotics: ascorbic acid, lactulose and
microcrystalline cellulose (certificate of state reg-
istration RU.77.99.88.003.R.000658.03.20 dated
06.03.2020).

The studies were carried out on healthy male
mice (CBAxC57Bl/6) F1, 10 months of age, weigh-
ing 45-50 g, obtained from the nursery of the
Goldberg Research Institute of Pharmacology and
Regenerative Medicine (Tomsk). The animals were
kept in the vivarium of the Research Institute of
Fundamental and Clinical Immunology in cages
of 5—10 individuals each, on a standard diet, under
natural light conditions, and free access to water
and food. Experimental studies were carried out in
accordance with the European Convention for the
Protection of Vertebrate Animals Used for Experi-
mental and Other Scientific Purposes (Strasbourg,
1986), Rules for Conducting Work with the Use of
Experimental Animals in accordance with the or-
der of the Ministry of Health of the Russian Fed-
eration No. 267 of June 19, 2003, On Approval of
the Rules of Laboratory Practice and Guidelines for
Experimental (Preclinical) Study of New Pharma-
cological Substances (Moscow, 2005)

Considering the presence of males with active
and passive types of behavior in the population of
mice (CBAxCs57Bl/6)F1, whose representatives are
notable for certain structural and functional char-
acteristics of immunocytes and various changes in
the functional activity of the cellular link of the im-
mune system after antigenic exposure [8, 9], with
the aim of forming homogeneous experimental
groups of animals, the type of behavior of all mice
was determined in the Open Field test. According
to the test results, only individuals with an average
type of behavior were included in the study.

The VB suspension was forcibly injected to the
animals at a basis of 80 mg/kg/day intragastrically,
for 14 days (experimental group). The control group
of animals in the same volume and regimen was
injected with the solvent — drinking water (nega-
tive control). A group of whole mice of the same age
was also used as a positive control. As a compari-
son group, mice with induced immunosuppression
were used, which were injected with cyclophosphan
(CP) (N-bis- (b-chloroethyl)-N-O-trimethylene
phosphoric acid diamide ester) (Baxter Oncology
GmbH, Germany), once intraperitoneally, in 0.5 ml
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HOH CHCTEMBI II0CJI€ aHTUT€HHOTO BO3AEHUCTBUA [8,
9], ¢ nenapI0 HGOPMHUPOBAHUA OTHOPO/IHBIX DKCIIEPH-
MEHTAJIbHBIX TPYIII 3KUBOTHBIX THII TOBEJIEHUS BCEX
MBIIIEN ObLT oripesiesieH B TecTe « OTKPBITOE TOJIe».
ITo pesysbraTaM TeCTUPOBAHHS B HCCJIEOBAHUE
0BT BKJIIOUEHBI TOJIBKO OCOOH CO CPEJHUM THUIIOM
[TOBEJICHUS.

Cycnensuio BB npuHYZIUTENIbHO BBOJIAIN KH-
BOTHBIM M3 pacueTa 80 MTI/KI WHTPAaracTpajibHO,
€KeJTHEBHO, B TeUEHUE 14 CyT (9KCIIepUMEHTATbHAS
rpymmna). KoHTpoJIbHOW TpyIilie »KUBOTHBIX B aHa-
JIOTHYHOM OOBbeMe U PeXUMe BBOIUJIU PACTBOPU-
TeJIb — IUTHEBYIO BOJY (HETaTUBHBIM KOHTPOJIB).
B KkauecTBe IO3UTHBHOTO KOHTDOJISA HCIIOJIb30Ba-
JIM TaKKe TPYIIYy WHTAKTHBIX MBIIIEH aHAIOTHY-
HOTO BO3pacTa. B KauecTBe TPyIIIbI CPABHEHUS HUC-
I10JIb30BAJIM MBIIIEH C MH/IYIIPOBAHHON HUMMYHOCY-
mpeccuel, KOTopbIM BBOAMIH IuKI0dochana (11P)
(N-6uc-(b-x10paTiun)-N-O-TpuMeTHIIEHOBBIH 3dbUp
nuamuzga docdopHoit kucsiorTsr) (Baxter Oncology,
GmbH, Germany), BHyTpUGPIOIIMHHO OJTHOKPATHO,
B 0.5 MJ1 0.9% NaCl Ha 14-e cyTKH II0CJIe Havasia BBe-
nenus BB, B 103e 250 Mr/Kr, OIIp€e/Ie/IEeHHOH B CEpUH
[peIBAPUTETHHBIX HKCIIEPUMEHTOB.

Ha 15-e cyTKU 4acTh *KUBOTHBIX BBIBOJIMJIA W3
SKCIEPUMEHTA JIeKAlIUTHPOBAaHUEM, B CTEPUJIbHBIX
VCIJIOBUAX 3a0Upajy cee3eHKY AJIs TTOJIyUYeHHUs Cy-
CIIEH3UU CIUIEHOIUTOB C MOCJIEAYIOIIUM HCCIIE0-
BaHUEM in vitro nposudepaTuBHON aKTHBHOCTH
KJIETOK CeJIe3eHKU U MPOAYKIIUU OCHOBHBIX IPO- U
[IPOTUBOBOCIIAJIUTENIBHBIX I[UTOKUHOB. OcCTaBIIN-
ecs KUBOTHBbIE OBLIN IIO/IBEPIKEHBI MMMYHU3AI[UN
T-3aBUCHUMBIM aHTUTE€HOM JIJIsI OIIEHKYM WHTEHCUBHO-
CTH KJIETOYHOT'O IMMYHHOT'O OTBETA 1N Viv0.

Jlns uccyienoBaHus MposudepaTHBHON aKTHUB-
HOCTH CILJIEHOI[UTHI BBIIEJISUIN IEHTPU(YTUPOBAHM-
€M CYCIIeH3UU KJIETOK CEJIE3eHKH B IPAJIUEHTe IIOT-
Hoctu ¢ukosia 1.078 r/cm2 (Lymphocyte Separation
Medium, MP Biomedicals GmbH, Germany) mpu
1500 006./MUH B TeueHHe 40 MUH. CIUIEHOIUTHI, CO-
O6paHHble U3 MHTep(}a3bl, TPEXKPATHO OTMBIBAIH B
cpene RPMI-1640 («Bexrop-BuAnbsram», p.m. Kosb-
LIOBO) U OCAXKIATU IEeHTPU(YTUPOBAHUEM. 3aTEM
KJIETKH B IIOJIHOU KYJIbTYPaJIbHOM CpeJie, COCTOAIIEH
u3 RPMI-1640, 5% WHAKTUBHPOBAaHHOU SMOpHO-
HaJIbHOH TeJITYheN ChIBOPOTKH, 2 MM L-ryrroTamuHa,
10 MM HEPES-6ydepa, 5 x 105 M 2-mepKamnrTos-
ta”osa (Sigma, USA) u 80 MKr/MJ TeHTaMHUIIMHA,
BHOCWJIU B 00'beMe 50 MKJI B 96-JIyHOUHbIE KPYIJIO-
nmouHble wiaHIieTsl (Linbro, USA) B KoHI[eHTpaIuu
105 CIUIEHOITUTOB Ha JIYHKY. B KauecTBe MUTOTEHOB
JUISL MHAYKIAY TIOJIMKJIOHAIBHON aKTUBAIIMH KJIETOK
ucnosb3oBaivch kKoukaBaIvH A (KorA) (Pharmacia
Fine Chemicals, Sweden) wu Jmmomnosucaxapuz

of 0.9% NaCl on the 14" day after the start of injec-
tion of VB, at a dose of 250 mg/kg, determined in a
series of preliminary experiments.

On the 15" day, some of the animals were re-
moved from the experiment by decapitation, the
spleen was taken under sterile conditions to obtain
a suspension of splenocytes, with subsequent in vi-
tro study of the proliferative activity of spleen cells
and the production of basic pro- and anti-inflam-
matory cytokines. The rest of animals were under-
gone to T-dependent antigen immunization to as-
sess the intensity of the cellular immune response
in vivo.

For studying the proliferative activity, spleno-
cytes were isolated by centrifugation of a spleen cell
suspension in a ficoll density gradient of 1.078 g/
cm? (Lymphocyte Separation Medium, MP Biomed-
icals GmbH, Germany) at 1500 rpm for 40 min. The
interphase splenocytes were washed three times in
RPMI-1640 medium (Vector-BiAlgam JSC, Koltso-
vo settlement) and precipitated by centrifugation.
Then the cells in the complete culture medium con-
sisting of RPMI-1640, 5% inactivated fetal bovine
serum, 2 mM L-glutamine, 10 mM HEPES-buffer,
5 x 1075 M 2-mercaptoethanol (Sigma, USA) and
80 pg/ml of gentamicin was introduced in the
volume of 50 pul into 96-well round-bottom plates
(Linbro, USA) at a concentration of 105 splenocytes
per well. Concavalin A (ConA) (Pharmacia Fine
Chemicals, Sweden) and lipopolysaccharide (LPS)
E. coli o111: B4 (Sigma, USA) were used as mito-
gens for the induction of polyclonal cell activation,
which were added to the cell suspension at subop-
timal concentrations (determined in the series of
preliminary experiments and were 3 and 5 pg/ml
respectively) in amounts of 50 pl and/or culture
medium to a total volume of 150 pl per well. Cells
were cultured in a CO,-incubator at +37°C in an at-
mosphere containing 5% CO, for 72 h. The prolif-
erative activity of splenocytes was determined us-
ing a vital dye (CFSE) on a flow cytometer. Data are
presented as a percentage relative to spontaneous
cell proliferation of the corresponding group.

Cytokine levels were determined in splenocyte
culture supernatant samples. For this, splenocytes
were cultured at a concentration of 2 x 10°/ml in
a volume of 2 ml in 24-well plates for immunoas-
say (Linbro, USA) in complete culture medium con-
taining RPMI-1640, 10% inactivated fetal bovine
serum, 2 mM L-glutamine, 10 mM HEPES buffer
and 80 pg/ml gentamicin, for 24 h to study the pro-
duction of IL-1 and TNF-q; within 48 h — to study
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(JITIC) E. coli 0111:B4 (Sigma, USA), koTopble 106aB-
JISUTH K CYCIIEH3UU KJIETOK B CyOOITHMAJIBHBIX KOH-
LeHTpaIUsAX (OMpPeAesIsIINCH B CEPUY ITPEJIBAPUTEITb-
HBIX 9KCIIEPUMEHTOB U COCTABJISITA COOTBETCTBEHHO
3 ¥ 5 MKT'/MJI) TI0 50 MKJI M/ WJTU KYJIbTYPaJIbHYIO Cpe-
Iy 710 TIOJTHOTO 00beMa 150 MKJI Ha JIyHKY. KyibTuBU-
poBanue k1eTok nposoauwnu B CO,-uHKybaTope nmpu
+37 °C B armocdepe, copepxaieit 5% CO,, B Tede-
Hue 72 4. [IponndepaTHBHYI0O aKTUBHOCTD CILIEHO-
[UTOB OIPEAEISIIA IIPU IIOMOIIY BUTAJIBHOTO Kpa-
cutessi (CFSE), Ha IpOTOYHOM HHUTOMIIyOPUMETPE.
JlaHHBIEe MPEICTABJISUIN B IPOIEHTAaX OTHOCUTEIHHO
CIIOHTAHHOU MPOoIHdepanuy KIETOK COOTBETCTBYIO-
el TPYTIIIbI.

VPOBHU LMTOKWHOB OIpPEAEsUIA B 00pas-
[aX KyJbTyPAJIbHBIX CYIIEPHATAHTOB CILIEHOIU-
TOB. JJI1 3TOTO CIJIEHOUMTHI KyJIBTUBUPOBAIH B
KOHIIEHTpAIU# 2 X 10°/MyI B 00beMe 2 MJI B 24-JIy-
HOYHBIX IUIAHINETaX ]I UMMYHOJIOTUYECKUX HC-
cnemoBauuii (Linbro, USA) B mOJHOM KyJbTypasib-
HOU cpejie, comepskaimedi RPMI-1640, 10% wHakTH-
BUPOBAaHHYI0 5MOPHUOHAIBHYIO TEJISTIBIO CBIBOPOT-
Ky, 2 MM L-rroramuna, 10 MM HEPES-6ydepa u
80 MKr/MJI TeHTaMUIIMHA, B TeUeHUE 24 U JJIs UC-
cnenoBanus nmpoaykiuu NJI-13 u ®HO-aq; B TeueHue
48 1 — s uceseioBanus npoxykiuu NJI-10 u NJI-6
U B TEUEHHE 72 U — JJIs1 OLIEHKU MPOAYKIINU CILIe-
"Horurtamu MOH-y. g uccieqoBaHUS MHUTOTEH-
CTUMYJIUPOBAHHOU IPOAYKIIUY ITUTOKUHOB B KYJIb-
TypasibHyI0 cpeay aobasysiiu JITIC E. coli 011:B4
st WI-1B, ®HO-a u MJI-6 u KoHA — st UOH-y u
NJI-10 B KOHIIEHTPAIlUAX, CTUMYJIUPYIONIUX CyDOII-
TUMAIBHYIO HPOAYKIHMIO KaXKJOTO U3 IIUTOKUHOB,
OTIpEe/IEJIEHHYIO B CEPUH IIPE/IBAPUTEITbHBIX SKCIIEPHU-
MeHTOB. [0 OKOHUaHUU KyJIbTHBUPOBAHUSA KJIETOU-
HYIO CYCIIEH3UIO COOMpPATH, KJIETKU OCAKIATU I[€H-
TpuyrupoBaHUEM, a KyJIbTYPAJIbHBIA CylIepHATAHT
HCIOJIB30BAIN I HcciaefoBaHus. OmnpesesneHue
YPOBHE IUTOKIHOB B MCCIIEAYEMBIX 00pasIiax mpo-
BOJMJIOCH METO/IOM TBepAodasHoro uMMyHoOdep-
MEHTHOTO aHaJIN3a C UCIOJIb30BAHUEM TECT-CHCTEM
dupmer Invitrogen (Austria), corsacHo mprtarae-
MO HWHCTPYKuuH. ONTHYECKYI0 IUIOTHOCTH HCCIIe-
JTyeMbIX 00pasI[0B U3MePsLIN IIPU IIOMOIIH CIIEKTPO-
doromerpa ¢ BepTUKAJIBHBIM IPOXOXKIAEHUEM CBe-
ta Anthos 2020 (Anthos Labtec Instruments GmbH,
Austria) pu jynHe BoJIHBI 450 HM. KosinuecTBeH-
HO€ COZiepKaHue [IUTOKUHOB BBIPAYKAJIH B TIT/ ML

VIHTEeHCUBHOCTh KJIETOYHOTO HWMMYHHOTO OT-
BeTa OLIEHUBAIM N VIVO IO BBIPAKEHHOCTH peak-
MU TUIIEPYYBCTBUTEIHHOCTH 3aMeZJIEHHOTO THIIA
(I'3T). Jna sToro Mplmed UMMYHU3UPOBATIU —
BHYTPUOPIOIIMHHO BBOJWJIN 3PUTPOLUTHI OapaHa
(0.5% — 0.5 mu1). Pazpelamiyo /103y yKa3aHHOTO

the production of IL-10 and IL-6 and within 72 h —
to assess the production of IFN-y by splenocytes.
To study mitogen-stimulated cytokine production,
E. coli 011:B4 LPS was added to the culture medium
for IL-1B, TNF-a and IL-6 and KonA — for IFN-y
and IL-10 at concentrations that stimulate subopti-
mal production of each of the cytokines determined
in a series of preliminary experiments. At the end
of the cell culture process, the cell suspension was
harvested, the cells were precipitated by centrifu-
gation, and the culture supernatant was used for
the research. Determination of the cytokine levels
in the test samples was carried out by the method
of enzyme-linked immunosorbent assay using test
systems from Invitrogen (Austria), according to the
attached instruction manual. The optical density
of the samples under study was measured using an
Anthos 2020 vertical light transmission spectro-
photometer (Anthos Labtec Instruments GmbH,
Austria) at a wavelength of 450 nm. The quantita-
tive content of cytokines was expressed in pg/ml.

The intensity of the cellular immune response
was assessed in vivo by the severity of the delayed-
type hypersensitivity reaction (DTH). For this, the
mice were immunized with the sheep erythrocytes
(0.5% — 0.5 ml) injected intraperitoneally. A resolv-
ing dose of the specified antigen (50% — 0.05 ml)
was injected under the plantar aponeurosis of the
hind foot after 96 h. The formation of the DTH reac-
tion was assessed 24 h after the injection of the chal-
lenging dose by the degree of paw swelling (change
in its thickness compared to the positive control
hind paw of the same animal, into which the RPMI-
1640 medium was introduced). The reaction index
(RI) was determined for each mouse by the formula
RI=(Rex — Rc) / Re, where Rex — the reaction in the
experimental group, Rc — the reaction in the control
group, and was expressed as a percentage [10].

For statistical processing of the actual mate-
rial, statistical analysis methods were used with
STATISTICA 10 software packages for Windows
(StatSoft Inc., USA). When analyzing quantitative
data, the normal distribution of actual data was
checked using the Shapiro-Wilk test. When making
comparisons of independent samples in the case of
normal distribution and equal variances in groups,
Student’s t-test was used; if the distribution devi-
ates from the normal, the Mann-Whitney test was
used; measures of central tendency and dispersion
are described by median (Me), lower (Q1) and upper
(Q3) quartiles. Differences were considered signifi-
cant at p < 0.05.
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aHturesa (50% — 0.05 MJI) BBOJIMJIU I10/T ATIOHEBPO3
3aJiHel CTOIIBI uepe3 96 4. DopMUpOBaHUE peaKIUuu
I'3T oneHuBasu yepes 24 4 IMOcCjae UHBEKIUU pas-
Ppelarolei 1036l 110 CTEIIEHU OIyXaHHU JIalbl (u3-
MeHeHUeE ee TOJIIIUHBEI [0 CPAaBHEHUIO C TO3UTHBHO-
KOHTPOJILHOU 33/THEH JIATION TOTO K€ JKUBOTHOTO, B
KoTopylo 6bL1a BBeZieHa cperia RPMI-1640). MHaekc
peakiiuu (MP) onpeniesisiyiv sl KasKI0W MBIIIH 10
dopmysie P = (Po — Px) / Pk, rie Po — peaknus B
ONIBITHOM TpyIine; Pk — peakiius B rpyIliie KOHTPO-
JIis, ¥ BBIPAXKQJIH B IIPOIEHTAX [10].

JI;is1 TIpoBe/leHUsI CTAaTUCTUYECKOU 00paboT-
KU (aKTUYECKOro MaTepuasa MPUMEHSIN MeTOJbI
CTAaTHCTUYECKOTO AHAIN3A C MCIIOJIH30BAHUEM IIPO-
rpamvHubix maketoB STATISTICA 10 mis Windows
(StatSoft Inc., USA). ITpu aHamu3e KOJIUYECTBEHHBIX
JIAHHBIX ITPOBEPKY HA HOPMAJIbHOCTD PACIIPEIeJIEHIS
(pakTUUeCKUX JJAHHBIX IPOBOAIIN C IIOMOIIBIO KPHU-
Tepus [llanupo — Yuika. IIpu nposeseHun cpaBHe-
HUI HE3aBHCUMBIX BBIOOPOK B CJIydae HOPMAaJIbHO-
TO pacmpesieyieHNs U PaBHBIX JUCHEPCUU B TPYIIIIaX
IpyUMeHsAIu t-kpuTepuil CThIO/IEHTA; IIPU OTKJIOHE-
HUU pacIpesiesieHus] OT HOPMaJIBHOTO — KPUTEPHI
MaHHa — YUTHU; MEPHI IIEHTPAJIBHOU TEHIEHITUU U
paccesinus onucanbl Meguanoi (Me), HuxkauM (Q1)
u BepxHUM (Q3) KBapTwiIAMU. Pazmuuus cuuTaau
3HAYUMBIMHU IIPH P < 0.05.

PE3YJIBTATDBI U OBCYXKAEHMUNE

IIpu crapenuu 3¢ deKTUBHOCTD (PYHKIIMOHUPO-
BaHUA UMMYHHOU CHCTEMBI, 3aKTI0YAIOIIASICS B IO/~
Jlep’KaHUU TTOCTOSTHCTBA AHTUTEHHOT'O COCTaBa Opra-
HHU3Ma, YMEHbIIAETCs. ITO MPUBOUT K OCJIA0IEHHUIO
KOHTPOJISA 32 BHyTPEHHEH CPEION OpraHu3Ma, IMMY-
HOJIOTHYECKOH PeaKTUBHOCTU U MCUYE3HOBEHUIO TO-
JIEPAHTHOCTU K aHTUTeHaM COOCTBEHHBIX OPTaHOB U
TKaHEeH U, KaK CJIeZICTBUE, ITOSIBJIEHUIO XapaKTEPHBIX
JUUI CTApeHUsI UMMYHOIIATOJIOTHYECKUX CHHPOMOB:
uMMyHoOZlepuIUTa M ayroarpeccuu. Bo Bcex 3THX
CJIydasX MPOUCXOAUT CHIKEHUE AKTUBHOCTU HM-
MYHHOTO OTBETa, KaK KJIETOYHOTO, TaK U IyMOpasb-
HOTO, ¢ masieHreM 3¢ derTa UMMYyHU3AIUH, TUTPOB
aHTUTEJI B KPOBU HIDKE 3AIIUTHOTO YPOBHS, YMEHb-
meHne 3¢@EeKTHBHOCTY KJIETOUHBIX UMMYHHBIX pe-
akruii. Cye/ICTBUEM 3TOTO SIBJISETCS TOBBIIIEHHBIH
YpOBeHb 3200JIeBAEMOCTH, CKJIOHHOCTh K XpOHUYe-
CKOM TaTOJIOTUU U OHKOIIATOJIOTHH, IpeobiaiaHue
JIeCTPYKTUBHBIX TporieccoB [11]. CoueraHHOe Ieii-
cTBUE OMOUIO- U JIAKTOOAKTEPUI B COCTaBE MYJIb-
THCHHONOTHKA BB, B COOTBETCTBUU C MHCTPYKIMEH
MIPOUBBOAUTEISI, CIIOCOOCTBYEeT BOCCTAHOBJIEHHIO H
IO/IZIEP:KAHUIO0 COOCTBEHHON MHUKPOQIOPHI KHIIIeY-
HUKA, BBITECHSAS YCJIOBHO-TIATOT€HHBIE M I1aTOTEH-
Hble DaKTePHUH, JIAKTYJI03a 00ECIIEYNBAET MUTATEIb-

RESULTS AND DISCUSSION

With aging, the effectiveness of the immune
system functioning consisting in maintainence of
the constancy of the antigenic composition of the
body decreases. This leads to a weakening of con-
trol over the internal environment of the body, im-
munological reactivity and the losing of tolerance
to the antigens of its own organs and tissues and,
as a consequence, the appearance of immunopath-
ological syndromes characteristic of aging: immu-
nodeficiency and autoaggression. In all these cases,
there is a decrease in the activity of the immune
response, both cellular and humoral, with a drop
in the effect of immunization, antibody titers in
the blood below the protective level, and a decrease
in the efficiency of cellular immune response. The
consequence of this is an increased morbidity rate,
a tendency to chronic pathology and oncopatholo-
gy, the predominance of destructive processes [11].
The combined action of bifidobacteria and lacto-
bacilli in the VB composition, in accordance with
the manufacturer’s instructions, contributes to
restoration and maintainence of its own intestinal
microflora, dislodges opportunistic and pathogenic
bacteria; lactulose provides a nutrient medium for
these probiotics when they enter the intestine, and
microcellulose effectively entraps products of bac-
terial decay, eliminating them from the body.

The in vivo study of the intensity of the cellular
immune response in aged experimental animals,
which, similarly to humans, are characterized by a
reduced response to immunization [8, 12—15], re-
vealed that after a course of the VB, the intensity of
the DTH reaction in 10-month-old mice exceeded
that of a control group of the same age intact ani-
mals (Table 1).

One of the possible mechanisms stimulating
the cellular immune response to the VB in aged
animals, may be due to the influence of the probi-
otic microorganisms, included in the preparation,
on the extrathymic generation of T-cells in the lym-
phoid tissue, associated with the intestine [16]. The
administration of CP, as expected, caused immuno-
suppression, showing a decrease in the intensity of
the DTH reaction; while the stimulating cell-me-
diated immune response effect of the VB was also
recorded in the setting of CP-induced immunosup-
pression: an enhancement of this reaction reached
the level corresponding to that of the intact animals
of a similar age (see Table 1), which indicates the
leveling of the CP-induced suppression of the cellu-
lar immune response under conditions of the prior
VB administration.
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HYIO Cpeay ISl yKa3aHHBIX IPOOUOTHKOB IIPU UX I10-
[aJIaHUY B KUIIIEYHUK, 4 MUKPOLEJIII0I03a 3¢ dek-
TUBHO COPOUPYET NMPOIYKTHI GaKTEPUATIHHOTO PacIia-
J1a, BBIBO/ISI MIX U3 OPTaHU3MA.

IIpu mccremoBaHUY UHTEHCHBHOCTH KJIETOYHO-
r'O UMMYHHOT'O OTBETA iN VIV0 Y BO3PACTHBIX SKCIIEPHU-
MEHTAJIbHBIX JKHUBOTHBIX, KOTOPbIE, AaHAJIOTUYHO Ye-
JIOBEKY, XapaKTePHU3YIOTCS CHI)KEHHBIM OTBETOM Ha
UMMYHH3AIHIo [8, 12—15], BBISIBJIEHO, YTO ITOCJIE KyP-
coBoro BBesieHUsA Bb unTeHcuBHOCTH peakiuu I'3T y
MBIIIeH 10-MeCSYHOTO BO3pacTa IPeBbINIasa TaKo-
BYIO 10 CPABHEHUIO ¢ KOHTPOJIbHOU I'PYIIION HHTAKT-
HBIX ’KUBOTHBIX aHAJIOTHYHOTO Bo3pacra (Tab. 1).

OfHUM U3 BO3MOXXHBIX MEXaHU3MOB CTHUMYJIH-
pyIoIIero KJIeTOYHbIA MUMMYyHHBIH OTBeT ddderTa
BB y Bo3pacTHBIX 0cobell MOKeT ObITh BJIUSHUE BXO-
JAIUX B COCTaB IIperapara NMpOoOUOTUYECKUX MH-
KPOOPraHMU3MOB Ha IKCTPATUMHUYECKYIO T€HEPAIIIIO
T-k1eToK B TUM(OUTHON TKAHH, aCCOIIUUPOBAHHON
¢ KumeyHUKoM [16]. Beegenue 1@, xak u oxuga-
JIOCh, BBI3BIBAJIO UMMYHOCYIIPECCHUIO, BHIPABHBIIIYIO-
¢ B CHI)KEHUU MHTeHcuBHOcTU peaknuu ['3T, npu
5TOM CTHUMYJIUPYIOIIUN KJIETOUYHBIM UMMYHHBIA OT-
BetT 3ddekT BB perucrpupoBasica Takke U Ha QoHe
L ®-mHAYIIPOBAHHOW UMMYHOCYIIPECCHU: TIOBBIIIIE-
HUe TAaHHOM peaknuu HAOJOAAIOCH JI0 YPOBHS, CO-
OTBETCTBYIOIIETO TAKOBOMY Yy HWHTAKTHBIX >KHBOT-
HBIX aHAJIOTHYHOTO Bo3pacra (cM. TabJ. 1), YTO CBHU-
JleTeJIbCTBYET 0 HuBenpoBaHuu Ll O-uaaynupyemoit
CYIIPEeCCHH KJIETOUHOTO UMMYHHOTO OTBeTa Ha (hoHe
BBeneHus Bb.

Kak u3BecTHO, y 4esioBeKa 1 »KUBOTHBIX II07]aBJIe-
HHe UMMYHHTETA C BO3PACTOM HE CBSI3aHO CO CHIDKE-
HHEeM abCOJIIOTHOTO KOJIMYECTBA UMMYHOKOMIIETEHT-

It is known, that in humans and animals the
suppression of immunity with age is not associated
with a decrease in the absolute number of immuno-
cytes, which is supported by a homeostatic multi-
component mechanism, but depends on changes in
their functional activity [15—18]. Study of the func-
tional activity of immunocytes of aged animals in
vitro after a course of the VB revealed the stimu-
lation of the proliferative activity of splenocytes in
response to T- and B-cell mitogens (see Table 1).
As you see from Table 1, the course of the VB also
prevents the CP-induced decrease in the prolifera-
tive activity of spleen cells. VB stimulation of the
proliferative activity of immunocytes is also one of
the mechanisms of the above demonstrated effect
of this probiotic preparation in stimulating the cel-
lular immune response. The leveling of CP-induced
suppression of the cellular immune response and
the proliferative activity of splenocytes in case of
prior VB administration established in the present
study, makes it possible to use this probiotic prepa-
ration during cytostatic therapy in oncopathology
to reduce the negative side effect in the form of im-
munosuppression.

The functional activity of immunocytes of aged
animals after a course of the VB was also assessed
by the production of pro- and anti-inflammatory
cytokines. It was found that in aged mice, the VB
reduces the mitogen-stimulated production of pro-
inflammatory cytokines IL-1f and IFN-y by sple-
nocytes, while not significantly affecting the spon-
taneous production of these cytokines. In animals
which were exposed to CP, causing immunosup-

Ta6suna 1. MarencusHocTs peakiuu ['3T u nposindepaTuBHAsi aKTUBHOCTH KJIETOK CEJIE3€HKH BO3PACTHBIX MbIIIEN
(CBAxC57Bl/6)F1 ocie KypcoBOTO BBeJleHUs Ipenapara «Berabuotuk», %
Table 1. The intensity of the DTH reaction and the proliferative activity of spleen cells in aged mice (CBAxC57Bl/6)F1 after

a course of the VedaBiotic preparation, %

Wnnexc peakmuu I'3T

[ pyIIbI 3JKUBOTHBIX (Me (25 %; 75 %))

ITponudeparruBHasi AKTHBHOCTH CILJIEHOIIUTOB
Splenocyte proliferative activity

KouA-ctumynupoBannasa JIIIC-ctumynupoBaHHaA

Animal groups Index o£ DTP£ reaction o nudeparus nposnudepanusa

(Me (25%; 75%)) ConA-stimulated LPS-stimulated
proliferation proliferation

1. MuarakTHble / Intact 21.2 (17.6; 28.9) 149 161

2. Boya / Water 37.5 (20.0; 55.0) 150 160

3. 10® /CP 1.25 (0.0; 2.5)** 70% 56*

4. «Begabuotuk» / VedaBiotic 28.9 (25.0; 36.0)* 210% 240%

5. [I®, «Begabuotuk» / CP, VedaBiotic 20.0 (2.5; 21.0)* 127* 117*

IIpumeuanue. BKaxzmoi rpymie — OT 12 10 15 KUBOTHBIX.

* p < 0.05, ** p < 0.01 10 CPAaBHEHUIO C IPYIIIIAMU KOHTPOJIA 1 U 2; * p < 0.05 [10 CPABHEHUIO C TPYIIIOH 3.

Note. Each group had from 12 to 15 animals.

* p < 0.05, ** p < 0.01 compared to the control groups 1 and 2; * p < 0.05 compared to group 3.
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HBIX KJIETOK, KOTOPOE TIO/I/IEP>KUBAETCSI TOMEOCTATH-
YeCKUM MHOTOKOMIIOHEHTHBIM MeXaHU3MOM, HO 3a-
BUCHUT OT U3MeEHEHUsI UX QYHKIIMOHAIbHOU aKTUBHO-
ctu [15—-18]. IIpu uccaenoBaHuu QYHKITMOHATHLHOU
aKTUBHOCTU UMMYHOKOMIIETEHTHBIX KJIETOK BO3PaCT-
HBIX JKUBOTHBIX 1N VItro MOcae KypCOBOTO BBEJEHUS
BB BbIfiBNeHA cTUMYIANMA MPOIUQEPATUBHON aK-
TUBHOCTH CIUIEHOLIUTOB B OTBET Ha T- 1 B-kyieTouHble
MUTOTeHBI (cM. Tabs1. 1). Kak BUAHO U3 Pe3yJIbTaToB,
TIpe/ICTaBJIeHHBIX B Ta0OJI. 1, KypcoBoe BBeieHHe BB
Takke mpenorBpamaer ®-uHIyNMpOBaHHOE CHU-
’KeHue nposindepaTUBHOU aKTUBHOCTH KJIETOK ceJie-
3enku. Ctumysanusa BB mposmdeparnBHO akTHB-
HOCTH UMMYHOKOMIIETEHTHBIX KJIETOK TaKKe SIBJISeT-
Cs1 OJTHUM W3 MEXaHU3MOB ITPOIEMOHCTPUPOBAHHOTO
BbIIIe 3 deKTa JAHHOTO MPOOUOTUYECKOTO ITpernapa-
Ta B OTHOIIEHUY CTUMYJIAIUU KJIETOYHOT'O UMMYHHO-
ro OTBETA. YCTAaHOBJIEHHOE B HACTOAIIEM HCCIIEZIOBA-
HUU HUBestupoBaHue [[D-uHIynupyeMon Cyripeccuu
KJIETOUYHOTO MUMMYHHOTO OTBeTa U IposmdepaTusn-
HOU aKTUBHOCTH CILJIEHOIIUTOB Ha (hoHe BBesieHUs Bb
00yCIOBTUBAET BO3MOKHOCTH HCIIOJIb30BAHUS JIaH-
HOT'O ITPOOHOTHUYECKOTO Iperapara Mpy IMPOBEJIEHUH
IIUTOCTATUYECKOHN TE€PAITHU ITPY OHKOIIATOJIOTHH JJIsI
CHIDKEHUS HETaTUBHOTO MOO0YHOTO 3¢ deKTa B BUE
UMMYHOCYIIPDECCUU.

OyHKIMOHAJIbHAs aKTUBHOCTH MMMYHOKOMIIE-
TEHTHBIX KJIETOK BO3PACTHBIX KUBOTHBIX ITOCJIE KYpP-
coBOro BBeZleHUA BB oneHuBasach Takke IIO IIPO-
JYKIIUHA TIPO- W IIPOTHBOBOCIIAJIUTEHHBIX ITUTOKH-
HOB. YCTaHOBJIEHO, UTO y BO3PACTHBIX MbImieil BB
CHI)KAeT MUTOTeH-CTUMYJIMPOBAHHYIO ITPOAYKITUIO
CIUIEHOIIUTAMH TPOBOCHAJIUTEBHBIX ITUTOKUHOB
NJT-1p u UOH-y, npu 3TOM CYIIECTBEHHO HE BIIUS
Ha CIIOHTAHHYIO TPOJIYKINIO YKa3aHHBIX IIUTOKUHOB.
Y KUBOTHBIX, TIOJIBEPTHYTHIX Bo3/AercTBHUIO 11D, BbI-
3BIBAIOIIET0 UMMYHOCYIIPECCUIO, KAK U OKHUJAJIOCH,
perucTpupoBasioch IOZlaBjeHue MPOAYKIIMU BCeX
uceaenayemMbix mutokuHoB (WJI-1B, WJI-6, ®HO-a
NOH-y, 1JI-10), mpu 3TOM HaOJII0IA7I0Ch TOBBIIIIE-
HHE MHUTOTEH-CTUMYJIMPOBAHHON mpoaykiuu NJI-6
MPaKTUYECKH /10 YPOBHsA, Ha0JII0/JaeMOT0 Y UHTAKT-
HBIX KUBOTHBIX aHAJIOTHUYHOTO Bo3pacra (Tabi. 2).
[ToBbINIeHNE TPOJIYKIIUY 3TOTO ITUTOKHUHA, BO3MOXK-
HO, ABJISIETCA OJHUM U3 MEXaHU3MOB, IIOCPE/ICTBOM
koTopbIX BB mpeporspaman Bei3biBaeMoe 1P nH-
rubupoBaHue MPoIndepaTUBHON aKTUBHOCTH CILIE-
HOIUTOB. BB MpuBOiMII TaK:Ke K MTOBBIIIIEHUIO CIIOH-
TAaHHOU W MHUTOT€H-CTUMYJIMPOBAHHOHN ITPOYKIIUU
KJIETKaMU ceJle3eHKU MPOTUBOCIAINTEIBHOTO ITUTO-
kuHa MJI-10 y MHTAKTHBIX KUBOTHBIX, HE U3MEHsIs
TakoByo mocsie BBesienust L[ (cm. Tabir. 2).

CorjlacHO COBpeMEeHHBIM IIPEeJICTaBJIEHUAM pe-
TYJIAIUs [TUTOKWHOBOTO KacKajia TECHO CBsA3aHa C

pression, as expected, a suppression of the produc-
tion of all studied cytokines (IL-1B, IL-6, TNF-a
IFN-y, IL-10) was recorded, while an increase in
the mitogen-stimulated production of IL-6 was
noted practically at the level observed in intact ani-
mals of a similar age (Table 2). An increase in the
production of this cytokine is possibly one of the
mechanisms by which the VB prevented CP-inhi-
bition of the proliferative activity of splenocytes.
Inintactanimalsthe VB alsoled to anincreaseinthe
spontaneous and mitogen-stimulated production
of the anti-inflammatory cytokine IL-10 by spleen
cells, without changing it after CP administration
(see Table 2).

According to modern views, the regulation of
the cytokine cascade is closely related to the state
of the intestinal microbiota, with its qualitative
and quantitative changes, which, in particular, de-
termine the nature of systemic chronic low-grade
inflammation (SCLI) that is usual for the elderly
[2]. The SCLI is characterized by formation of rela-
tively compensated balance between the action of
the damaging factor and the systemic inflamma-
tory reaction, on the one hand, and the buffer sys-
tems of anti-inflammatory resistance, on the other.
It is considered that in age-associated pathology
the SLCI is that link between insulin resistance,
disorders of carbohydrate and lipid metabolism,
obesity, atherosclerosis, metabolic syndrome.
At the same time, it was found that some bacteria
of the intestinal microbiota are able to prevent the
SCLI development by suppressing microorganisms
that trigger inflammatory reactions, improving the
barrier function of the mucous membrane of the
gastrointestinal tract, or directly affecting the in-
flammatory response cascade through the produc-
tion of metabolites such as short-chain fatty acids,
which play a great role in the the immune system.
Short-chain fatty acids bind to the GPR43 protein,
which is involved in the regulation of the activity
of the immune system and inflammation, providing
intercellular communication in the immune system
necessary for the normal resolution of the inflam-
mation process [19].

Thus, the anti-inflammatory effect of butyric
acid is well studied, and is realized mainly due to
a decrease in the activity of histone acetylase and
suppression of the activation of the associated nu-
clear transcription factor kappa B (NF-kB) of colon
epithelial cells. Butyrate inhibits the activity of the
NF-kB factor, which controls the expression of im-
mune response genes and is responsible for the pro-
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TaGauna 2. [IpoayKIusa ITUTOKUMHOB (IIr/MJT) KJIETKaMH cesie3eHKH Bo3pacTHbIX Mbliei (CBAxC57Bl/6)F1 mocse kypco-

BOTO BBeZieHUs npemnapara «Bemabuotuk» (Me (25 %; 75 %))

Table 2. Cytokine production (pg/ml) by spleen cells of aged mice (CBAxC57Bl/6)F1 after the course of the VedaBiotic

preparation (Me (25%; 75%))

Cpynmoet ;xkuBoTHbIx  WJI-1f / IL-1 NJI-6 / IL-6 nJI-10 / IL-10 NOH-y /IFN-y  ®HO-a / TNF-a
Animal groups P 5 P 5 P 5 P 5 P 5
1. IHTaKTHBIE 3.1 6.74 32.4 111.92 24.1 195.17  6.42 64.47 20.09  31.00
Intact (2.27; (5.74; (25.1; (85.1; (18.5; (152.3; (4.21; (38.7; (16.1; (22.5;
3.58)  7.65) 41.8)  156.3) 27.6)  258.9) 9.14) 74.95) 287)  41.4)
2. Bosta / Water 3.24 6.84 30.6 111.94 22,19 201.3 6.42 64.77 22.43 32.74
(2.65 (5.48; (22.7; (64.5; (16.1;  (164.9; (4.14; (50.3; (7.24; (23.8;
3.91) 8.17) 41.8)  153.2) 32.5) 251.3) 7.85) 77.1) 29.76)  42.6)
3. 11® / CP 1.09 2.89 10.1 40.73 12.8 98.7 4.51 45.04 14.81 21.64
(0.76; (27, (711, (32.9; (9.5, (687,  (3.08; (34.6; (10.4; (175
1.38)*  4.0)% 13.56)* 52.3)* 14.3)*  129.4)* 5.9)* 59.2)* 19.8)*  29.6)*
5. «Begabuotuk» 3.0 3.37 33.6 132.11 42.68 298.3 6.14 34.77 19.23 30.61
VedaBiotic (2.2; (2.8; (25.3; (99.1; (34.6; (201.6; (4.3; (26.4; ((11.6; (19.3;
4.5) 5.3  457)  164.7) 53.8)* 365.2)* 8.1) 43.8)* 28.3)  44.6)
7. 1@, «<Bemabuotuk» 1.22 1.24 14.2 94.23 13.9 107.45 6.14 46.14 27.15 31.52
CP, VedaBiotic (0.8; (0.9; (9.7; (71.3; (9.5, (76.9; (414; (337 (19.7;  (23.6;
1.5) 1.5) 18.3) 128.9)**  18.1) 145.2) 8.1) 56.3) 32.1) 40.3)

IIpuMevyaHue. I — CIOHTAHHAS NPOAYKIUS IUTOKUHA; 2 — MUTOTE€H-CTUMY/IMPOBAHHAS MPOAYKIMA IUTOKUHA. B KaXmo# rpym-

e — 6 )KUBOTHBIX.

* p < 0.05 10 CPABHEHHUIO C TPYIIIIOH 1; ** p < 0.05 0 CPABHEHUIO C TPYIIIOH 3.
Note.1— spontaneous cytokine production; 2 — mitogen-stimulated cytokine production. Each group has 6 animals.
* p < 0.05 as compared to group 1; ** p < 0.05 as compared to group 3.

COCTOSTHEM MUKDPOOUOTHI KHUIIIEUHHKA, C €e Kade-
CTBEHHBIMHU U KOJIMYECTBEHHBIMU U3MeHEeHUAMH, KO-
TOpBIE, B YAaCTHOCTH, O0OYCIOBJIMBAIOT XapaKTep CHU-
CTEMHOTO HU3KOI'PA/[yUPOBAaHHOTO  XPOHUYECKO-
ro Bocraenus (CHXB), cBOHACTBEHHOTO [JIS MOKK-
soro Bo3pacta [2]. ITpu CHXB npoucxoaut dopmu-
pOBaHME OTHOCUTEJIBHO KOMIIEHCUPOBAHHOI'O pPaB-
HOBeCUs MeXIy JelCcTBHEeM IOBpexaaroero ¢akx-
TOpa U CUCTEMHOH BOCIAJIUTEIBHOM peakmuend —
C OZHOU CTOPOHBI U OyepHBIMU CHCTeMaMH IIPO-
TUBOBOCIAJIUTEIBHON PE3UCTEHTHOCTU — C JPYTOU.
Cumraercs, 4TO IIPU BO3PACT-aCCOIIMUPOBAHHOUN ma-
Tostorun UMeHHO CHXB sBjsieTcsa cBA3YIOIUM 3Be-
HOM MeXJy HHCYJIMHOPEe3UCTeHTHOCTbIO, Hapyllle-
HUSAMU YTJIEBOTHOTO U JIUIIUTHOTO OOMEHOB, O3KHpe-
HUEM, aTepPOCKJIEPO30M, MEeTabOJIMUECKUM CHUHIPO-
MoM. [Ipu 3TOM yCTaHOBJIEHO, UTO HEKOTOPHIE OaKTe-
pHU KUMIEYHONH MUKPOOHOTHI CIIOCOOHBI IIPETIATCTBO-
Bath pa3zsuTuio CHXB rocpezicTBOM OjaBJIeHUA M-
KPOOPraHU3MOB, 3aIIyCKAIOIINX BOCIIAJIUTEIIBHBIE Pe-
aKIUH, YIIy4IIeHus: 6apbepHOU (PYHKIIMH CITU3UCTOH
000JI0YKH KeJIyI0UHO-KHUIIIEYHOTO TPaKTa b0 He-
[IOCPEZICTBEHHOTO BO3/IEMCTBUA HA KACKAJl BOCIIAIU-
TeJILHOU PeaKIuU IyTeM MPOYKIINHI TaKUX MeTabo-
JINTOB, KaK KOPOTKOIIEIOYEYHBIE KUPHBIE KHUCJIOTHI,
Urpalre OTPOMHYIO POJIb B paboTe UMMYyHHOU CHU-
creMbl. KOpOoTKOIleIioueuHble )KUPHble KUCJIOThI CBA-
3piBatoTcsA ¢ 6esrkoM GPR43, KOTOpBIN ydacTByeT B
Pery/siiy aKTUBHOCTU UMMYHHOM CHCTEMBI M BOC-

duction of cytokines, which leads to a decrease in
the secretion of proinflammatory cytokines [20, 21].
The relationship between the state of the intestinal
microbiota and changes in the levels of serum amy-
loid A3 (SAA3) which is an essential factor in the
development of SCLI has been described [22]. The
relationship between the composition of the micro-
biota and the number of T-regulatory cells (Treg)
that perform suppressive functions was proved. In
particular, Treg prevent autoimmune disorders,
control the immune response against viruses, para-
sites, bacteria and fungi, prevent pathological im-
mune responses to host’s own microflora, and con-
trol antitumor immunity [23—25]. Treg express by
CD4+ and CD25+ receptors, a transcription factor
FoxP3 capable of inhibiting NFAT transcription fac-
tors (nuclear factor of activated T-lymphocytes) and
NF-kB, which is one of the mechanisms of inhibit-
ing the synthesis of proinflammatory cytokines and
suppressing the inflammatory process [26]. In con-
nection with the mentioned above, the modulating
effect of the VB on the production of cytokines by
immunocytes, which causes a decrease in the level
of proinflammatory cytokines IL-1 and IFN-y and
an increase in the level of anti-inflammatory cyto-
kine IL-10, can be interpreted as a positive effect of
the preparation aimed at reducing SCLI.
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majieHus, 00ecrevnBas MEXKKIETOTHYI0 KOMMYHHKA-
[IMI0 B UIMMYHHOH CHCTeMe, HEOOXOUMYIO /I HOP-
MaJIBHOTO Pa3pelleHus Ipoliecca BocraieHus [19].

Taxk, XOpoIII0 N3y4eH IPOTUBOBOCIATUTETbHBII
3(deKT MacIAHON KHUCTIOTHI, peayn3yeMblil B OCHOB-
HOM 3a CYeT CHIDKEHHS aKTUBHOCTH THCTOHOBOM
aneTmnsasbl U MHTHOMPOBAHUSA AKTUBALIMH CBSI3aH-
HOTO ¢ Hel s7iepHoro (akTopa TPAHCKPUIIIIMH Kall-
ma B (NF-kB) snuTeTMonuTOB TOJICTOH KHUIIKH. By-
TUpAT MOJABJAEeT aKTUBHOCTDH (pakTopa NF-kB, ko-
TOPBIN KOHTPOJIUPYET SKCIPECCUI0 TeHOB UMMYyHHO-
T'O OTBETA U OTBEYAET 32 MPOAYKIIHIO ITUTOKUHOB, UTO
IIPUBOJUT K CHIKEHUIO CEKPEITNHU IIPOBOCIIAJIUTENTb-
HBIX ITUTOKKHOB [20, 21]. OnrcaHa B3anMOCBA3b CO-
CTOSTHUSI MUKPOOHMOTHI KUIIIEYHUKA C U3MEHEHUSIMHU
YPOBHEH CHIBOPOTOUHOTO amuionzia A3 (SAA3), sB-
JIAIOIIErocs CyIIeCTBeHHBIM (aKTOPOM B Pa3BUTHU
CHXB [22]. [TokazaHa Tak»e B3aHMOCBA3b COCTaBa
MHKPOOHOTHI ¢ KOJIMYECTBOM T-PeryIAaTOPHBIX KJle-
ToK (Treg), OCyIeCTBIIAIOMIUX CYIIPECCOPHBIE (DYHK-
nuu. B gacrroctu, Treg mpenoTBpamjamoT ayTONM-
MyHHBIE PACCTPONCTBA, KOHTPOJIUPYIOT MMMYHHBIH
OTBET IIPOTUB BUPYCOB, IAPa3UTOB, OAKTEPUI U I'PU-
00B, MpeAOTBPAIIAIOT MATOJIOTUYECKHUE UMMYHHBIE
peaknuu Ha COOCTBEHHYI0O MUKPOGMJIIOPY M KOHTPO-
JIUPYIOT MPOTHUBOOIYXOJIEBBIA UMMYHHUTET [23—25].
Treg skcrmpeccupyioT penentopsl CDg4+ u CD25+,
TPaHCKpUNINOHHBIN dakTop FoxP3, ciocoGHbII NH-
rubupoBath dakTopsl TpaHckpunnuu NFAT (smep-
HBI (HAKTOP AKTUBUPOBAHHBIX T-TMQOIUTOB) U
NF-xB, uTo sBJIsIeTCA OJJHUM M3 MEXaHU3MOB UHTH-
OUpOBaHUSA CHHTE3a IPOBOCIIAJIUTETHHBIX ITUTOKH-
HOB U TI0/IaBJIEHHs BOCIIAJIUTEIHHOTO Tporiecca [26].
B cBs13U ¢ BBHIIEN3I0KEHHBIM MOIYJIUPYIOIIEE Jei-
crBue BB Ha NOpOAYKIIMIO WMMYyHOKOMIIETEHTHBI-
MU KJIETKaMU ITUTOKUHOB, BBI3BIBAIOIIEE CHIKEHUE
YPOBHS ITPOBOCHATIUTEIBHBIX NUTOKUHOB MJI-13 u
VI®H-y u moBblllIeHUEe YPOBHS NPOTUBOBOCIIAIU-
TeJILHOTO MUTOKHHA JI-10, MOXKHO TPAKTOBATh KaK
MOJIOXKUTENBHBIA 3¢ }EKT IMpemapaTa, HaIlpaBjeH-
HbIA Ha cHkeHne CHXB.

JlokazaHHOe BIUSHUE MUKPOOHOTHI KHUIIIEYHU-
Ka Ha UMMYHHYIO aJIallTallUI0 ¥ CTAHOBJIEHHUE TOJIE-
PpaHTHOCTU OpraHu3Ma K (akropam BHeEITHEH cpesibl
II03BOJIMJIO UCIIOJIB30BATh MUKPOOPTAaHU3MBI — CHM-
OMOHTHI YesIOBEKA I NMPOMUIAKTUKY U JIEUYEHUS
1esoro psizia 3aboseBanuii [27]. 1lenecoobpasHocTs
HCIIOJIb30BAHUSA MPOOUOTUKOB JIJIsI MOYJIAIINN M-
MYHHBIX PEAKIIHI YeJI0BeKa He BHI3bIBAET COMHEHMH
B CIJIy HEYKJIOHHO PacCIINUpsIIoIeiics JoKa3aTeIbHON
0a3wl, Kacarolelcsa ux 6e30MacHOCTH 1 UMMYHOKOP-
PUTUPYIOIIETO BIUSHUA. YCTAHOBJIEHHBIE MEXaHU3-
MBI MOJIEKYJISIPHOTO JIeHCTBUSA, JIaHHBIE PaHJIOMU-
3UPOBAHHBIX UCCJIEIOBAHUN U METAaHAJIN30B, a TAK-

The proven influence of the intestinal micro-
biota on immune adaptation and the development
of the organism tolerance to environmental factors
made it possible to use microorganisms — human
symbionts for the prevention and treatment of a
number of diseases [27]. The feasibility of using
probiotics to modulate human immune responses
is beyond doubt due to the steadily expanding evi-
dence base regarding their safety and immune cor-
recting effect. The revealed mechanisms of molecu-
lar action, data from randomized studies and meta-
analyses, as well as vast experience in the practical
use of probiotic preparation prove their effective-
ness for the prevention and reduction of the sever-
ity of a number of human diseases mediated or ac-
companied with immune imbalance.

CONCLUSION

When performing a study on the immune mod-
ulating properties of the probiotic preparation, Ve-
daBiotic in aged experimental animals, the follow-
ing was found:

1. A course of supplementation with the prepa-
ration stimulates the cellular immune response.

2. In CP-induced immunosuppression, this
preparation gives even a stronger effect, stimulat-
ing the immune response, and up-regulating the
DTH reaction to the level observed in intact ani-
mals of a similar age.

3. The VedaBiotic stimulates the proliferative
activity of immune competent cells, including the
case with the CP-induced immunosuppression.

4. The VedaBiotic has a modulating effect on
the production of cytokines by immunocytes, caus-
ing a decrease in the level of proinflammatory cyto-
kines IL-18 and IFN-y, and an increase in the level
of anti-inflammatory cytokine IL-10.

Thus, the VedaBiotic has a positive immune
modulating effect and can be used as a nutritional
supplement — a source of probiotic microorgan-
isms — to reduce the negative side effects of cyto-
static therapy, as well as to improve the quality of
life of elderly people and prevent the development
of age-associated pathology.
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K€ OTPOMHBIH OIIBIT IPAKTUYECKOTO HCIIOTH30BAHUS
MMPOOMOTUYECKUX TPEenapaToB JIOKa3bIBAIOT UX d(-
(peKTUBHOCTD JIUIs1 POPUIAKTUKY U CHUKEHUS Ts-
JKECTH IeJIOTO psifa 3ab0sieBaHUN UYesIOBEKa, OIIO-
CpeloBaHHBIX WU COMPOBOKAAIOIINXCI UMMYHHBIM
JucOaIaHCoOM.

3AKIIOYEHUNE

[Ipu npoBeieHUN UCCIIETOBAHNS UMMYHOMO/IY-
JIMPYIOIIAX CBOHCTB IPOOMOTHYECKOTO IIperapara
«BemabuoTHK» y BO3paCTHBIX SKCIIEPHMEHTAIBHBIX
JKUBOTHBIX OBLJIO YCTAHOBJIEHO CJIETYIONIEE:

1. KypcoBoe BBezieHHE ITpenapaTa CTUMYJIHPYET
KJIETOUHBIM UMMYHHBIH OTBET.

2. ITpu O-uaAynupoBaHHON MMMYHOCYIIpEC-
CUU JJAHHBIU IIperapaT OKa3bIBaeT ele OoJiee CUiIb-
HBIA 3P PEKT, CTUMYTUPYIOINHA UMMYHHBIH OTBET,
TOBBIIIas BBIpaKEeHHOCTh peaknuu I'3T 70 ypoBHA,
HAa0JII0/1aeMOT0 Y UHTAKTHBIX JKUBOTHBIX aHAJIOTHY-
HOTO BO3pacTa.

3. [Ipenapat «BegabuoTuk» cTUMYTUPYET IIPO-
srdepaTUBHYI0 AaKTUBHOCTh UMMYHOKOMIIETEHTHBIX
KJIETOK, B TOM uuncie U Ha ¢poHe I{O-nHIYIIMPOBAH-
HOU IMMYHOCYIIPECHH.

4. Ilpenapar «BemabuoTuk» okasbpIBaeT MOZY-
JIpyolee fieficTBYe Ha IPOAYKITHIO IIUTOKUHOB UM-
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MyHOKOMIIETEHTHBIMU KJIETKaMH, BbI3bIBasd CHUKE-
HUE YPOBHS TPOBOCIATUTEIBHBIX ITUTOKUHOB NJI-1[3
u UOH-y 1 nosblllleHNe YPOBHA NPOTUBOBOCIAIN-
TeJIbHOTO IuTOKuHA UJI-10.

Taxum o6pazom, penapat «BemabuoTuk» oka-
3bIBA€T TO3UTHUBHBIA MMMYHOMOYJIUPYIOIHUHA 3(]-
ekt u MoxkeT OBITH UCIIOJIB30BAH B KayecTBe OHO-
JIOTMYECKH aKTUBHOM /00aBKU K ITHIIE — HMCTOYHU-
Ka IPOOMOTUYECKUX MIUKPOOPTaHU3MOB — JIJIS1 CHU-
JKEHUs] HETaTUBHBIX MOOOUHBIX 3(P(HEKTOB ITUTOCTA-
TUYeCKOH Tepanuy, a TaKXKe JINIIAMU IO>KUJIOTO BO3-
pacra Jia yJIydllleHus KadecTBa JKU3HU U NPodu-
JIAKTUKYU Da3BUTHUA BO3PACT-ACCOLMMPOBAHHON IIa-
TOJIOTUH.

dunancupoBaHue. [lanHas pabora ¢puHAH-
cUpoBaJIach 3a cueT Oro/KeTHBIX cpenctB ®T'BHY
«HayuyHo-uccemoBaTessbckuii  UHCTUTYT — DyH/IA-
MEHTJIBHON W KJIMHWYecKou mMmyHosoruun» (Ho-
Bocubupck) u cpeacre OO0 «Bemal'enernka» (Ho-
BOCHOMPCK) HA OCHOBAaHWUH JIOTOBOpA O HAy4YHO-
IIPAKTHYECKOM COTPYZHUYECTBE OT 03.02. 2020.

KoH@IUKT HHTEPECOB. ABTOPHI 3asIBJISAIOT 00
OTCYTCTBUM KOH(JIMKTA UHTEPECOB.
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