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THE INFLUENCE OF MULTIOPROBIOTICS «SYMBITER®
ACIDOPHILIC» CONCENTRATED ON CHANGES

IN RATS’ LYMPHOID ORGANS UNDER PROLONGED
DECLINE IN GASTRIC SECRETION

OF HYDROCHLORIC ACID

It was investigated the reaction of thymus and spleen in rats with 28 days
decrease of gastric acid secretion on injection of multiprobiotic «Symbiter®
acidophilicy concentrated (SYM).

In rats, whom were injected only multyprobiotic SYM, relative thymus weight
was not significantly changed in contrast to the relative cellness of this body, which
grew significantly compared with the control. Hypoacid condition of gastric juice
caused by the 28-day administration of rats by omeprazole (OM), led to a decrease of
relative thymus mass while increasing relative content of lymphoid cells in this organ
compared with the control group of animals. Putting away with OM multiprobiotic
SYM caused growth of relative thymus weight compared with the group of rats who
were administered OM, but the values of the control group animals and rats injected
only SYM not reached. Relative cellness thymus in this group was in 2 times higher
than in the control group, on 30% higher compared with rats with long hypoacid state
and on 43% compared with rats, introduced by which only the SYM.

Putting animals multiprobiotic SYM did not significantly alter the relative
weight of the spleen and significantly increased relative cellness compared with the
control. 28 daily inhibition of gastric secretion of hydrochloric acid by OM in rats led
to moderate splenomegaly: increased mass index and relative content of spleen
lymphoid cells in this body as compared to control animals. Concomitant
administration of OM multiprobiotic SYM did not significantly alter the relative weight
of the spleen, compared with a group of long hypoacidity and a group of rats that
received only SYM, and leave increased this figure compared with the control. Relative
spleen cellness in the same group of rats, which injected with OM and SYM, was on
40% more ten in groups of animals that received only OM, on 112% than in the
control group and not significantly different from the group of rats which was injected
only SYM.

Thus, it was shown that long-term hypoacidity of gastric juice evoked
cytomorphological changes in thymus and spleen. Injection of multiprobiotic
«Symbiter® acidophilicy exert immunomodulatory action via activation of proliferative
processes in observable lymphoid organs.
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The research was conducted under the scientific themes of biological faculty of Taras
Shevchenko National University «The study of mechanisms of functioning of the digestive tract
and the development of methods of its correction» (No of the state registration 0106U005755)
and «Determination of biochemical, genetic, immunological and cytological markers of
pathological conditions with a view develop tools aimed correction and prevention» (Ne of the
state registration 0106U005750).

Introduction. Reduced secretion of hydrochloric acid in the stomach enhances digestive
tract colonization by various microorganisms as acidic environment is one of the most
important factors of non-specific defense against bacterial infection [17, 29]. It is known that
the microflora of the gastrointestinal tract performs immunomodulatory function at different
levels of immune protection, supports immune homeostasis, actively interacting with the
immune cells of the digestive tract, determine their differentiation affects the balance in the
system of Th1 / Th2 and the synthesis of immune cells of many cytokines [11, 27]. There are
appropriate of a prevention and a treatment of dysbiosis probiotics under conditions of the long
hypoacidity of gastric juices.

Continuous reduction of gastric acidity caused by the introduction of proton pump
inhibitors — omeprazole leads to morphological and functional changes in the gastrointestinal
tract, inflammation and significant increase in gastrin in the blood (hypergastrinemia) [8, 34]. It
is found that hiperhastrynemy is a risk factor for cancer of the stomach and colon [28, 30].

The negative effects of hypoacid of the gastric juice certainly affect in the immune
system, which by many complex immune responses supports the physiological state of the
body. Today special attention of researchers associated with ascertaining the regulatory role of
various cytokines, which control certain immune responses, including those that significantly
affect the functioning of the digestive tract. It is known that inflammatory cytokines IL-1 and
TNF-o are powerful factors inhibiting gastric secretion [9], and IFN-y stimulates the
production of G-cells of the stomach gastrin [33].

Modern experimental works devoted to studying the mechanisms of action of probiotics
and their role in correcting violations that occur under prolonged oppression of gastric
secretion of hydrochloric acid. Mechanisms of influence hypoacid state of the immune system
and possible immunomodulatory properties multiprobiotics under these conditions today are
not agreed and cause interest in researchers.

The aim of the study was to explore cytomorphologycal reaction of thymus and rats’
spleen introduced multiprobiotic «Symbiter® acidophilic concentrated» under conditions of
prolonged oppression of gastric hydrochloric acid secretion that was induced by administration
of omeprazole.

Materials and methods. Research was conducted on nonlinear white male rats weighing
160-180 grams who were divided into four groups of 10 animals each. Manipulation with
animals and their maintenance in vivarium carried out in accordance with international
recommendations and national law to conduct biomedical research [4].

Control (I group) served as rats, which were injected intraperitoneally 0,2 ml (w/v) and
0,5 ml oral water for injection during the 28 days. The second group of rats was administered
orally multyprobiotic «Symbiter® acidophilicy concentrated (SYM) (produced by
«0O.D. Prolisok», Ukraine) at a dose of 0,14 ml/kg dissolved in 0,5 ml of water for injection.
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Hypoacid condition in rats (group III) modeled daily administration for 28 days of omeprazole
(OM) (production «Sigma-Aldrich», USA), that is a blocker of H/K"-ATP-ase — a key enzyme
synthesis of hydrochloric acid gastric parietal cells. OM injected intraperitoneally once daily at
a dose of 14 mg/kg, which was dissolved in 0,2 ml of water for injection. Rats fourth group
simultaneously with the introduction of OM was injected multyprobiotic SYM, that is a living
biomass concentrated symbiosis 14 unique probiotic strains of bifidobacteria, lactobacilli,
propionic acid bacteria, lactococcus and physiologically useful products of their metabolism. It
contains at least 10° living cells in 10 ml of SYM. The day before the experiment, the animals
had access only to water .

The reaction lymphoid organs was assessed by weight indexes and relative content of
lymphoid cells [21], which was calculated by determining the ratio of body weight to the total
weight of the animal and the number of cells to body weight, respectively.

Rats were sacrificed by dislocation method of the cervical vertebrae day after the last
injection, pre-weighed on electronic scales, removed thymus and spleen, which are also
weighed and placed in a Petri dish with cold medium 199 («Sigma-Aldrich», USA). The cell
suspension of lymphocytes obtained from thymus and spleen by providing on density gradient
Ficoll-Paque («Sigma-Aldrich», USA) method [13]. Counting lymphoid cells with parallel
determination of their viability by trypan blue staining was performed according to the method
[5] in the Goryaev’s chamber.

Statistical analysis of the results of studies using Student’s t test was performed to assess
the reliability of using Statistica 7.0. Differences considered significant at r < 0,05.

Results and discussion. Mass and cellness of lymphoid organs are integral indicators of
generalized immune response. It should be informative studies provided only while calculating
both indices since the change in mass of lymphoid organ can occur not only due to lymphoid
cells, but also, for example, by epithelial cells or adipose tissue [2, 14].

Thymus is one of the key bodies in the development limphoyid organs in development of
immune response, it’s main function is the maturation of T-lymphocytes [35]. In addition, the
thymus regulates the level of cellular and humoral immunity by export to the periphery of
effector regulatory cells and also the biologically active mediators [31].

In the control rats group relative weight and relative thymus cellness amounted to
25+2.2 x 10 conventional units and 60+5,5 x 107 conventional units (fig. 1). In rats, whom
were injected only multyprobiotic SYM, relative thymus weight was not significantly changed
and was 21£1,9 x 10* conventional units in contrast to the relative cellness of this body,
which grew significantly to 84+7,4 x 107 conventional units (40%, p < 0,05) compared with the
control. Established effect may be related to a natural reaction to the administration, though
useful, but of alien organisms consisting multiprobiotic, because it is known that probiotic
microorganisms possess immunomodulatory properties specific abilites to incur an immune
response, including the activation of T-dependent link immunity [12, 16, 23, 24].

Hypoacid condition called gastric juice daily administration of 28 rats OM led to a
decrease relative thymus mass of 25+£2,2 x 10 to 15+1,2 x 10* conventional units (32%, p <
0,05) while increasing from 60+5,5 x 107 to 92+8,3 x 107 conventional units (53%, p < 0,05)
relative content of lymphoid cells in the body compared with the control group of animals.
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Activation of proliferative processes in the rats thymus under long hypoacidity of the
gastric juice, probably associated with the development of cell-mediated immune response and
the need to attract to it an additional pool of T-lymphocytes. There is also evidence that there
are characterized thymic hormones [6] in gastrin molecule fragments and they can stimulate
immunogenesis [10].
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Fig 1. Cytomorphological rats’ thymus condition with long hypoacid
as the conditions of entry multiprobiotic (M £ n, n = 10).

* — P <0,05 compared to control;
# — P < 0,05 compared with a group of animals which were administered omeprazole;
A —P <0,05 compared to the group of animals injected Symbiter.

Therefore, strengthening the proliferation in the thymus during prolonged inhibition of
gastric secretion of hydrochloric acid can occur due to trophic action of gastrin, which
concentration significantly increases at the 28-day administration of OM [3, 20]. It is known
that the thymus is the most sensitive to the effects of chemical and physical factors [1].
Nevertheless, thymus degradation can occur not only as a result of toxic effects of OM, but
also by inhibiting migration of stromal cells from bone marrow in the anemia and the need to
constantly exports to the periphery of effector and regulatory cells from the thymus to attract
immune response. It is known that anemia of chronic inflammation and the development of
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dysbiosis is one of the main negative effects of prolonged hypoacidity of gastric juice [7, 18,
22, 26]. The results correlate well with the literature about the development of atrophy of the
thymus in animals in applying the unique OM — lansoprazole and thymoprazole [25, 32].

Putting away with OM multiprobiotic SYM caused growth relative thymus weight by
18% (p < 0,05) compared with the group of rats who were administered OM, but the values of
the control group animals and rats injected only SYM not reached and was 18+1,6 x 10™
conditional units. Relative cellness thymus in this group was 120+10,1 x 107 conditional units
and was 2 times (p < 0,05) higher than the control group, 30% (p < 0,05) higher compared with
rats with long hypoacid state and 43% (p < 0,05) compared with rats, introduced by which only
the SYM. This cytomorphological reaction of thymus to enter the SYM under the hypoacid
condition may be associated with immunomodulatory properties of probiotic microorganisms
that cause activation of proliferative processes in the thymus to attract new T-cells to «fight»
with inflammation and dysbiosis developing against the background of a prolonged hypoacid
of gastric juices caused by omeprazole.

Sensibilizate antigen lymphoid cells migrate to secondary lymphoid organs, including the
spleen. Microenvironment of the spleen facilitates intercellular contacts and generate an
immune response. The main events that occur in the spleen, are the induction of T-dependent
B-cell immune response generation of B-lymphocyte that produce antibodies, and proliferation
of CD8 + T-lymphocytes. All this time the lien is in a transient splenomegaly rate, which is
proportional to the level of activation of the immune response. In addition, the spleen plays an
important role as a filtering organ (on by hematogenous spread antigen) and organ destruction
of erythrocytes and platelets. Immune reactions in the body, leading to significant
morphological changes in spleen [19].

The relative weight and relative spleen cellness control group of rats was respectively
59+3,8 x 10 conditional units and 98+8,7 x 10° conditional unit (fig. 2).

Putting animals multiprobiotic SYM did not significantly alter the relative weight of the
spleen, which was 61£4,2 x 10 conditional  units, and significantly increased relative
cellness to 203+19,8 x 10° conditional units (107%, p < 0,05) compared with the control.
Observed us strengthening of proliferation of lymphoid spleen cells may be associated with
activation of microorganisms SYM not only cellular immunity, and humoral response to the
phagocytic cells that presented antigens multiprobiotic.

28 daily inhibition of gastric secretion of hydrochloric acid OM in rats led to moderate
splenomegaly: increased at under 73+5,5 x 10 conditional units (24%, p < 0,05) and 148+12,7
x 10° conditional units (51%, p < 0,05) mass index and relative content of spleen lymphoid
cells in this body as compared to control animals. This hypertrophic reaction of spleen,
probably related, as with enhanced performance and phagocytic immune function, aimed at the
elimination of foreign antigens during dysbiosis and to the performance of the tool
«hemocateresis» the destruction of erythrocytes as a result of iron deficiency [15] and vitamin
deficiency of B12 [18, 26] in rats with long hypoacidity of gastric juice.

Concomitant administration of OM multiprobiotic SYM did not significantly alter the
relative weight of the spleen, which was 70+5,3 x 10 conditional units (p < 0,05), compared
with a group of long hypoacidity and a group of rats that received only SYM, and leave
increased by 19% (p < 0,05) this figure compared with the control. Relative spleen cellness in
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the same group of rats which injected with OM SYM was 208+18,5 x 10 conditional units (p
< 0,05), which is 40% (p < 0,05) more groups of animals that received only OM 112% (p <
0,05) than the control group and not significantly different from the group of rats which was
injected only SYM. The results may indicate a strengthening expansion of immune cells to the
development of proliferative processes in the spleen as a result of immunomodulatory action
SYM multiprobiotic the conditions hypoacidity of gastric juice in rats.
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Fig 2. Cytomorphological state of rats spleen with long hypoacid state
as the conditions of entry multiprobiotic (M = n, n = 10).
* — P <0,05 compared to control;
# — P < 0,05 compared with a group of animals which were administered omeprazole.

Conclusions. Long-term suppression of gastric secretion of hydrochloric acid leads to
homeostatic alterations in the thymus and spleen of rats, that are likely related to the
development of anemia, inflammation and dysbiosis in animals. Multiprobiotics SYM causes
activation of proliferative processes in the studied lymphoid organs, which may be a
manifestation of this immunomodulatory action involving various links of immunity to
overcome the negative effects of prolonged hypoacidity of gastric juice in rats.

The obtained results give reason to consider that immunocompetent cells are involved in
the immune response under conditions of hypoacidity of gastric juice. Elucidation of the
mechanisms of immunomodulatory action of multiprobiotics «Symbiter® acidophilicy
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concentrated facilitate its introduction into clinical practice of treating acid-associated diseases
to overcome the negative effects of long-term reduction of gastric secretion of hydrochloric acid.
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'TonTaBckuil HAMOHANBHBIN HeJaroruyeckuii yuusepcuter umenn B.I'. Koposenko
*HHI] «HCTHTYT 6HONOTHIY» KHeBCKOro HalMOHATEHOTO YHHBEPCUTETA

umenu Tapaca [lleBueHKO

BJIMSTHUE MYJIbTUIIPOBUOTUKA « CHMBUTEP® AIIUI0O®PUIbHBIN»
KOHIIEHTPUPOBAHHBIN HA U3MEHEHUSI B IMM®OUNTHBIX
OPI'AHAX KPBIC B YCJIOBUSAX JJIMTEJIbHOT'O CHUKEHUS
KEJTYJIOUHOM CEKPEIIMU COJISTHOM KUCJIOTHI

HccnenoBana peakiusi TUMyca M CEJE€3€HKH KpBIC C 28-CyTOYHBIM CHIDKEHHEM CEKPeLrH
COJSIHOM  KHCJIOTBI ~Ha  BBeIEHHE  MyabTUOpoOHoTHKa  «CuMmOuTep®  annaouiIbHBIN»
KOHIIeHTpHupoBaHHbI (CUM).

VY KpBIC, KOTOPHIM BBOIMIN TONBKO MyJbTUIpoOHOTHK CHM, OTHOCHTENBHBIH BEC THUMYyca
JIOCTOBEPHO HE U3MEHSIICA, B OTIMYNE OT OTHOCUTEIBHOIO KOJIMUYECTBA KIETOK 3TOT0 OpraHa, KOTOpoe
JIOCTOBEPHO YBEJIMYHMBAJIOCH 10 CPaBHEHMIO C KOHTpoJieM. [HmoamnugHoe COCTOSHHE KeNyIO04YHOTO
COKa, BbI3BaHHOE 28-CyTOYHBIM BBeIeHHEM KpbicaM omenpasona (OM), mpUBOIMIO K YMEHBIICHUIO
OTHOCUTEIIBHOM MacChl THMYyCa C OIJHOBPEMEHHBIM YBEIWYEHHEM OTHOCUTEIBHOTO KOJINYECTBA
TUM(OHUTHBIX KJIETOK B 3TOM OpraHe M0 CPaBHEHHIO C KOHTPOJIILHOU TPYIIOHN KUBOTHBIX. BBeneHue xe
BMecTe ¢ OM MynbTunpobuotnka CYIM nmpHBOAMIIO K YBEJIMYEHUIO OTHOCHUTEIHHOI'O Beca TUMYyca IO
CPaBHEHUIO C IPYNIOHN KpbIC, KOTOPbIM BBOAMIN OM, HO 3HaYeHMH KOHTPOIBHON IPYIIBI )KUBOTHBIX,
KOTOpBIM BBOAMIH Tonbko CHIM, He mocturano. Iloka3arens OTHOCHTENBHOM KIETOUYHOCTH TUMYycCa B
9TOH rpymre ObUT B ZiBa pa3a BBIIIE, YeM B KOHTPOJBbHOH rpymme, Ha 30% BBIIE IO CPaBHEHHIO C
KpBICAMHU C AJMTENbHBIM THIIOALMIHBIM COCTOSHHMEM M Ha 43% Ooblie MO CPaBHEHHUIO C KPHICAMH,
KOTOPBIM BBOAWIH ToJbKO CHM.

Beenenue UBOTHBIM MyIbTHIPoOHOoTHKa CMIM 1OCTOBEPHO HE M3MEHSIO OTHOCHUTENIBHBIN Bec
CEJIE36HKM U 3HAYMTEIbHO YBEIMYMBAJIO OTHOCHUTENBHYIO KIETOYHOCTh MO CPABHEHHUIO C KOHTPOIEM.
28-CyTOUHOE YTrHETEHHE JKEIyJOYHOM CEKpPEeIMH COJITHOM KHUCIOTHI C¢ moMmompio OM y KpbIC
MNPUBOAWIO K YMEPEHHOW CIUIGHOMETAIWU: YBEIWYMBAJIUCh MACCOBBIH HMHIEKC CENEe3eHKH U
OTHOCHUTENBHOE COJIepKaHue TUM(OHUIHBIX KIETOK B 3TOM OpPraHe IO CPaBHEHHIO C KOHTPOJHHBIMH
*KHUBOTHBIMH. OqHOBpeMeHHOe BBeaeHHe ¢ OM mynbrunpoonotika CHUM mocToBepHO HE M3MEHSIIO
OTHOCHUTEJIbHBIA BEC CEJIE3EHKH, 110 CPABHEHUIO C IPYIIIOHN C JIUTENbHOW FMIOALMIHOCTBIO U IPYIIION
KpBIC, KOTOpBIE MoTydany Toapko CHIM, 1 0CTaBIIsUI0 MOBBIIEHHBIM 3TOT MMOKA3aTENb [0 CPAaBHEHHIO C
KoHTposieM. (OTHOCHUTEIbHOE K€ KOJIMYECTBO KIIETOK CEJIEe3€HKH B TpyMme Kpbic, KOTopeiM ¢ OM
o CHUM, Obuia Ha 40% Oosbliie rpynibl )KUBOTHBIX, KOTOpBIE Tody4aiu Tobko OM, Ha 112%
OoJble KOHTPOJIBHOM I'PYNIIBI U AOCTOBEPHO HE OTJIMYAIMCH OT TPYIIBI KPbIC, KOTOPHIM BBOAWIH
tosnpko CHM.
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Takum  obpazom,  AnUTeNbHAas  THUMOAIMAHOCTh  JKEIYJOYHOTO  COKa  BBI3BIBAET
IUTOMOp(OIOTHYECKIe M3MEHEHHS B THUMYyCE W CelIe3eHKEe Kpbic. BBemeHme MyIbTHIPOOHOTHKA
OKa3bIBaeT WMMYHOMOIYJIHPYIOIIee ICHCTBHE Yepe3 aKTUBAIUIO MPONU(GEPAaTUBHBIX IPOIECCOB B
UCCIIelyeMbIX TUM(OUIHBIX OpraHax.

Knroueswvie cnoea: mumyc, ceie3ernKka, My/zbmunpo6u0mul<, ZMHOGL{M()HOCmb.

C.B. Inwsunenko', O.I'. Koporkuii’, I.B. Komnanens’
TlonTaBcekuii HaioHATBHUIT TTeqaroTiunmii yHiBepcuTeT iMeHi B.I'. Koponenka
*HHI «IuctutyT 6iomorii» KuiBchkoro HarioHansHOTo yHiBepcuTety iMmeni Tapaca IlleBuenka

BIIJIUB MYJbTUIIPOBIOTUKA «CUMBITEP® ALIMJTOPIIbHU»
KOHIIEHTPOBAHUI HA 3MIHHU B JIIM®OIiJHUX OPTAHAX II[YPIB
3A YMOB TPUBAJIOI'O 3HU)KEHHSI IIJTYHKOBOI CEKPELIT
COJISIHOI KUCJIOTH

JlocTimKeHO peakilifo TUMYCY ¥ CeNe3iHKH MIypiB 13 28-1000BHM 3HIKCHHIM CEKpPeIlii COJITHOT
KHCIJIOTH Ha BBEACHHS MyJIbTHIPOOioTHKa «CuMOiTep® aumpodinsHuii» koHnentpoBanuii (CHUM).

VY urypiB, SIKHM BBOIWIHM TUTBKH MyNbTHIPoOioTHk CHM, BimHOCHA Bara THMYCY BipOTiIHO HE
3MIHIOBaJIacsi, Ha BIJMIHY BiJ BIJIHOCHOI KIJBKOCTI KIIITHH IIbOTO OpraHy, KOTpa BipOTiTHO
301TBITyBaJIacs TOPIBHSHO 13 KOHTpoJeM. [imoaruaHuii CTaH IIIYHKOBOTO COKY, CIIPUYMHCHHHA 28-
J000BUM BBEICHHSM HIypaMm omernpasony (OM), npu3BoauB 0 3MEHIIEHHS BiTHOCHOT MAacH THMYCY 3
OJTHOYACHHUM 301TBIIICHHSAM BITHOCHOI KUTBKOCTI JIM(OIMHUX KIITHH Y IbOMY OpraHi y MOPIiBHSIHHI 3
KOHTPOJIBHOIO TpyNol0 TBapuH. BBenenns x pazom i3 OM mynsrunpobiotnka CUM mpusBoguio 1o
30UTBITICHHS BITHOCHOI Bard TUMYCY y TIOPIBHSIHHI 13 TPYIIOIO IIYpiB, SKUM BBoamian OM, ajne 3HA4YCHb
KOHTPOJIBHOI TPYNH TBapuH, sKUM BBogunu Tinbku CUM, He pnocsrano. IlokasHuUK BiZHOCHOT
KIIITHHHOCTI TUMYCY Yy Wil rpymi OyB yIBidUl BHIINM, HiK Y KOHTpONbHIN Tpymi, Ha 30% BuIIE ¥
MOPIBHSIHHI 13 IIIypaMH i3 TPUBAJIUM TillOALUAHUM CTaHOM Ta Ha 43% OUIbIINM HOPIBHSAHO 13 IIypamH,
SKAM BBOIWIN TiIbK CHUM.

BBenennss TBapuHam MynbTHIpoOioTHKa CHIM BiporiZHO HE 3MIiHIOBAJIO BiJHOCHOI Baru
CeJIC3IHKM Ta 3HAYHO 30LUBIIYBAJIIO BITHOCHY KIITHHHICTH Yy TIOPIBHSAHHI 3 KOHTpoJjieM. 28-mo0oBe
NPUTHIYCHHS! [UTYHKOBOI CeKpelii coisiHOT KHuCnoTH 3a fonoMororo OM y mypiB HmpuU3BOAWIO 1O
MTOMIPHOI CIUTEHOMETaJIii: 301IBITyBaBCS MAacCOBHM 1HACKC CEJIE31HKH Ta BiIHOCHUH BMICT JIIM(OiTHUX
KIITHH y [bOMY OpraHi MOpPIBHSAHO 3 KOHTPOJbHMMH TBapuHamu. OpHouacHe BBeneHHs 3 OM
MynbpTHIIPoOioTHKa CYIM BipoTigHO HE 3MIHIOBAJIO BiTHOCHOI Bard CEJIE3iHKH Y TOPIBHIHHI i3 TPYTIOI0
IIypiB, 1[0 MAJIM TPUBAJY T1MOALWAHICTH, Ta TPYIOI0 TBApHH, O oTpuMyBanu aume CUM, i 3anumano
MTIIBUIIEHUM TIeH MMOKAa3HUK y MOPIBHSHHI 3 KOHTpOJeM. BimHOCHA X KITBKICTh KIIITHH CEJE3iHKH Y
rpymi mypis, skuM pa3oM i3 OM BBogunun CHUM, Oyna Ha 40% Bue, HDK y Tpymi TBapHH, KOTpi
orpumyBanu nmme OM, Ha 112% Oimpime, HiX y KOHTPONBHINA TPy TBapwH, i BIPOTiAHO He
BiZ[pi3HsUTIACS B TPYIH LIypiB, KOTpUM BBOIMIN Tiibku CYM.

Takum 9MHOM, TpHBaJIa TIMOANMIHICTE MITYHKOBOTO COKY CIIPHYHHSIE TUTOMOPHOIOTIUHI 3MiHI
y TUMYyCI Ta cene3iHmi mypiB. BBeaeHHS MyIbTHIPOOIOTHKA BUSBISAE IMyHOMOJCTIOIOUY IO Yepes3
aKTHBAIIIIO TIPoJTihepaTUBHUX MPOIIECIB Y MOCITIIKYBaHUX JIM(POITHIX OpraHax.

Knrouoei cnosa: mumyc, cenesinka, Myivmunpooiomux, einoayuoHicmo.
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