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AHTUUMTOKUHOBAA AKTUBHOCTb U CTTOCOBHOCTb
KnPoAayKUnn UUTOKMHOMOAOBHbIX BELLECTB
CTA®UJIOKOKKOB, BbIAEJIEHHbIX U3 CEKPETA
NPEACTATEJSIbHOW XXEJNE3bl Y MY>X4UH C CAMNTOMAMM
YPOIEHUTAJIbBHOU MHDEKL UK
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DI'BYH «Hucmumym KaemouHozo u 6HympuKAemouHo20 cumouoza» Ypanvckoeo omoenenus Poccutickoil akademuu
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Pesiome. /17151 TOrO 4TOOBI MUKPOOPTaHU3MBI COCTOSUTMCH B KadyeCcTBE BO30yauTeneii MH(pEeKIIMOHHO-BOC-
NaJUTEJIFHOTO 3a00JIeBaHNsI, OHU TOJDKHBI 00J1aIaTh ITaTOTeHHBIM ITOTESHIIMAIOM, KapKac KOTOPOro (hopMu-
pyIOT (haKTOPBI NEPCUCTCHIIMH, O0ECIICUYNBAIONIE UX 3aIIUTy OT Pa3HbIX 3(PPEeKTOPOB UMMYHUTETA Opra-
HMU3Ma X03sIMHA. Psm MUKpOOpPraHM3MOB MOKET 00J1amaTh aHTUIIUTOKMHOBOM aKTUBHOCTHIO (ALLA), B TO ke
BpeMsI YCTAaHOBJIEHO, YTO MUKPOOPraHU3MBI MOTYT CHHTE3UPOBAaTh IIMTOKMHOMIOAOOHBIC BEIIIEeCTBA, T.¢. (hak-
TUYECKHU TIPOSIBISATH IIUTOKMHOBYIO aKTUBHOCTG. Llenb mccienqoBaHusl COCTOsIIa B YCTAHOBJICHUM HaJTMIUST
UTOKWHOIIOJOOHBIX BEIIECCTB M aHTULIMTOKMHOBOM aKTUBHOCTH Y IITAMMOB CTa(hUIOKOKKOB, BBIICJICHHBIX
M3 CEKpeTa IPeICTaTeIbHOM JKeJIe3bl Y MyXXIMH ¢ CUMITTOMaM# YPOTeHUTATbHON MH(MEKITUN.

B skcniepuMeHTe UCIIONMB30BaHbI 24 KIMHUYECKUX M30JISITa CTAPIMIOKOKKOB pa3HBIX BUIOB, BBIICICH-
HBIX U3 CeKpeTa IIPEeACTaTeIbHOM XKeJIe3bl Y MY>KUYMH C CUMIITOMaMM YPOTreHUTaIbHOM nHpekunu. M3ydeHne
CIOCOOHOCTHU CTa(UIOKOKKOB BhI3bIBATh U3MeHeHUe KoHLeHTpauuu 1L.-4, 1L-6, IL-8, IL-10 u TNFa mpo-
BOIIJIM ITyTEM COMHKYOMPOBAaHMS B3BeCU OaKTepuil B GMU3MOIOTMIECKOM pacTBOPE C pACTBOPOM IIUTOKMHOB
B coOoTHoIIeHUH 1:1 (ombITHBIE TPOOKI). B KauecTBe KOHTPOJISI KCITOIB30BaId PACTBOP IIMTOKMHOB, BHECEH-
HBII B (pU3noI0rndecKuii pactBop. OnpeneneHre KOHIICHTPAIINY IIMTOKMHOB B ONBITHBIX Y KOHTPOJIBHBIX
npobax MPOBOIAUIN MUMMYHOMEPMEHTHBIM METOIOM. AHTHUIIMTOKMHOBYIO aKTUBHOCTH (AILIA) BbIpakanu
B npoleHTax (%) MHAKTUBALUU LIMTOKUHOB B OIBITE 110 CPABHEHUIO C KOHTPOJIEM, HUTOKMHOBYIO aKTHUB-
HOCTb — B % NPOAYKLIMU IUTOKMHOB B OITbITE IO CPABHEHUIO C KOHTPOJIEM.

VY u3y4eHHbBIX cTa(pMIIOKOKKOB YCTAaHOBJIEHA aHTULIUTOKMHOBASI aKTUBHOCTD B oTHOoIeHuu 1L.-4 n 1L-10,
U criocobHocTh npoayuupoBaTh IL-6 1 TNFo. Bmecre ¢ TeM cpeau cTaduiI0KOKKOB BCTPEUYAIUCH IITAMMbI
KaK IIPOSIBIISIIONINEG aHTUIIMTOKMHOBYIO aKTMBHOCTh B OTHOIIIEHUM [L-8, Tak u mpomylnupyooinne JaHHBIIT
HOUTOKWH.

VY cTaMIIOKOKKOB pa3HbIX BUIIOB, BBIICICHHBIX U3 CEKPeTa MPeaCTaTeIbHOM XKeJIe3bl Y MY>KUYMH C CUMITTO-
MaMU YPOTeHUTAJIbHON MHMEKIINM, YCTAHOBICHO HAJIMYNE aHTULIMTOKMHOBOUW aKTUBHOCTU 1 CITOCOOHOCTH
K IPOAYKIINY [ATOKWHOB IIPUYEM UX IMPOAYKIIMs (HaIudre M YPOBEHB) XapaKTepU3yeTCsl BHYTPUBUIOBOI
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BapmnaberbHOCThIO. Hanboliee ak THBHBIMU TIPOIYLIEHTAMU IIMTOKMHOB CPeIN U3YYeHHBIX N30JISITOB SIBIIVICH
S. xylosus, y KOTOpPBIX OTMEUeHa Tak:Ke caMasl BEICOKast aHTUIIMTOKMHOBAsI aKTUBHOCTh B OTHOIIeHUM 1L-4.

Knrouesuie crosa: uumoxuﬂonoao@ible eeujecmed, AHMUUUMOKUHOBAA AKNMUBHOCMb, cmaqbuﬂoxomcu, YypoecenumasnobHsle qubelcuuu

ANTICYTOKINE ACTIVITY AND THE ABILITY TO PRODUCE
CYTOKINE-LIKE SUBSTANCES OF STAPHYLOCOCCI
ISOLATED FROM THE PROSTATIC SECRETIONS IN MEN WITH
SYMPTOMS OF UROGENITAL INFECTION

Kartashova O.L., Pashkova T.M., Pashinina O.A. Morozova N.V.

Institute of Cellular and Intracellular Symbiosis, Ural Branch, Russian Academy of Sciences, Orenburg, Russian
Federation

Abstract. To be causal agents for infectious and inflammatory diseases, the microorganisms should have a
pathogenic potential, the framework of which is based on persistence factors that ensure their protection from
various effectors of the host’s immunity. There is evidence that some microorganisms can have anti-cytokine
activity (ACA), and at the same time, many microorganisms many synthesize cytokine-like substances, thus,
in fact, exhibit cytokine activity. The aim of the present study was to establish the presence of cytokine-like
substances and anti-cytokine activity in Staphylococcus strains isolated from prostate secretions in men with
symptoms of urogenital infection. This study involved 24 clinical isolates of different Staphylococci typesisolated
from the prostate gland secretions in men with symptoms of urogenital infection. Ability of staphylococci to
cause changes in the IL-4, IL-6, IL-8, IL-10 and TNFa contents was carried out by co-incubating bacteria
suspended in normal saline solution together with cytokine solutions, at a ratio of 1:1 (experimental samples).
As a control, a solution of cytokines supplemented by normal saline was used. Concentration of cytokines in
experimental and control samples was determined by enzyme immunoassay. Anti-cytokine activity (ACA) was
expressed as a percentage (%) of cytokine inactivation in experimental mixtures compared to the controls,
cytokine activity, as % of cytokine production in the experimental samples compared to the control.

The studied staphylococci showed anti-cytokine activity against IL.-4 and IL-10, and exhibited ability to
produce IL-6 and TNE At the same time, among staphylococci, there were strains both showing anti-cytokine
activity against IL-8, and producing this cytokine.

Among different staphylococcal species isolated from prostate secretions in men with symptoms of
urogenital infection, the presence of anti-cytokine activity and the ability to produce cytokines was detected;
their production (presence and level) was characterized by intraspecific variability. S. xylosus proved to be the
most active cytokine producer, which also have the highest anti-cytokine activity against 11.-4.

Keywords: cytokine-like substances, anticytokine activity, staphylococci, urogenital infections

rpaMoTpUlIaTe/IbHbIe OaKTEPUM MOTYT CHMHTE3UPO-
BaTb Psif, LUTOKMHOB (LIMTOKUHOMOMOOHBIE Bellle-
ctBa — LITIB) [4, 8], T.e. pakTUYECKM TIPOSBASATD LI~
TOKMHOBYIO aKTUBHOCTb.

Ilenp uccaenoBaHuss — yCTAaHOBUTb HAIMYWE 1M~
TOKMHOMNOAOOHBEIX BEIIECTB M aHTUIIUTOKWHOBOM
AKTMBHOCTHM Y IITAMMOB CTa(UIOKOKKOB, BbIIEIEH-
HBIX U3 CeKpeTa IIPeICcTaTeIbHOM KeJle3bl Y MY>KUMH
C CUMITOMAaMHU YPOTeHUTAJIbHOM MH(MEKIINU.

BeeneHue

st TOro 94T006BI MUKPOOPTaHU3MEI COCTOSUIVCH
B Ka4yecTBe BO30ymuTeseii MHMEKIIMOHHO-BOCIIAIM -
TEJIbHOTO 3a00JIeBaHUsI, OHU JIOJDKHBI 00J1a1aTh Ma-
TOIFE€HHBIM MOTEHLIMAJIOM, KapKac KOTOPOro (popMu-
pyioT (akTopbl MEPCUCTEHLIMU, OOecHeYrBalOIIe
MUX 3allUTy OT pa3HbIX 3(P(PEeKTOPOB MMMYHUTETA
opranusMma xo3siuHa [1]. MMmeroTcs naHHbIE O TOM,
9TO PSIT MUKPOOPTAHM3MOB MOXKET 00JIafaTh aHTU-
LIUTOKMHOBOM akTUBHOCThIO (ALLA), KoTOopas mpo-
SIBJISICTCSI CHIDKEHMEM KOHIICHTPAIIMK Psiia PeKOM-

Matepuans! 1 MeTogb!

OMHAHTHBIX LIUTOKWUHOB TIPU UX COMHKYOMPOBaHUU
C cylepHaTaHTaMM CYTOUHBIX KYJbTYp OakTepuit |2,
7]. B TO Xe BpeMsi HelIaBHO 3KCIIEPUMEHTAJIbHO
YCTAHOBJIEHO, UTO KaK IrpaMIIOJOXUTEIbHbIC, TaK U

B onbiTax mcronb3oBain 24 KIMHUYECKUX U30-
JIsiTa cTaMIIOKOKKOB pa3HbIX BUIOB: Staphylococcus
intermedius, S. gallinarum, S. epidermidis, S. xylosus,
BBIICJICHHBIX M3 CEKpeTa MpeACTaTeIbHOU XKee3bl
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Cytokine and anticytokine activity of staphylococci

Y MYXXYMH C CUMIITOMaMH1 YpOT€HUTaIbHOI MH(pEK-
nuu. M3ydyeHue CIMOCOOHOCTU MUKPOOPTaHU3MOB
BBI3bIBAaTh M3MeHeHMe KoHueHTpaunu I1L-4, TL-6,
IL-8, IL-10 u TNFo mpoBoauau ImyTeM COMHKYOU-
poBaHMsI B3BeCH OaKTepHil B (PU3MOIIOTMISCKOM pac-
tBope (BAK-5) ¢ pacTBOpOM LIMTOKMHOB B COOTHO-
meHuu 1:1 (onbITHBIE TPOOKI). B KauecTBe KOHTPOJIS
MCMOJb30BaJIM PACTBOP LIUTOKWUHOB, BHECEHHBIN B
dusuonornyeckuii pactop. KoneuHast KoHLieHTpa-
WS IATOKWHOB B ONBITHBIX M KOHTPOJIBbHBIX MTpo0ax
cocrasisina st 1L-4 — 20 nir/mut, 1L-6 — 50 nir/mu,
IL-8 — 50 mr/mn, IL-10 — 50 nr/mu, TNFo —
25 or/mo.

OMNbITHBIE U KOHTPOJIbHBIE TTPOOLI MHKYOUpPOBa-
Ju B TeyeHue 2 yacoB (37 °C), peaklUio OCTaHaB-
JUBaIU Ha XxoJjione, HeHTpudyruposanu npu 3000
00/mMuH B TeueHue 15 muH (+4 °C) 1 oTOMpanm cy-
nepHataHT. OnpenelieHne KOHIEHTPALIUU ITUTOKM-
HOB B ONBITHBIX ¥ KOHTPOJIbHBIX TTPOOaX MPOBOAMIN
UMMYHO(EPMEHTHBIM aHAIM30M C UCTIOJIb30BaHUEM
peareHToB OOO <«Ilutokun» (Cankr-IleTepOypr),
YYeT pe3yJIbTaTOB MpoBOAUIM Ha ¢poToMeTpe StatFax
2100 (CLLA) mipu niirHe BoTHBI 450 HM. AHTUIIMTO-
KWHOBYIO aKTUBHOCTb (ALLA) BbIpaxkanu B MpOIIEH-
Tax (%) nHaKTUBALIMY IIUTOKMHOB B OIIBITE 11O CPaB-
HEHMIO C KOHTPOJIEM, IMTOKUHOBYIO aKTUBHOCTh — B
% TIPOAYKIIUU LIMTOKUHOB B OITbITE MO CPABHEHUIO C
KOHTPOJIEM.

JlanHble 0OpaboTaHbl METOJAMU BapUaLlMOHHOM
CTaTUCTUKU [6].

PesynbTathl 1 06CyXaeHue

YV un3zyyeHHBIX CTadUITOKOKKOB YCTaHOBJICHA aH-
TULUMTOKUHOBAsI aKTUBHOCTb B OTHolueHuu 1L-4 un
IL-10 u cnoco6HocTh npoayuupoBaTh IL-6 u TNE
BwMmecTe ¢ TeM cpenun cTaMIOKOKKOB BCTpeYasiMCh
LITAMMBI KaK IIPOSIBJISIOIIE AaHTULIUTOKMHOBYIO aK-
TUBHOCTh B OoTHoIIeHuu 1L-8, Tak 1 mpomympyio-
I1ie JaHHBIN IIMTOKWH.

IMo 2 mramma (33,3%) S. intermedius, S. epider-
midis, S. xylosus 1 Bce ucciaenoBaHHble S. gallinarum
XapaKTEePU30BAIMCh AHTULIMTOKMHOBOW aKTUBHO-
cTbio B oTHoweHuU IL-4, ¢ ypoBHEeM BBIpasKeHHO-
CTU IIpU3HAKa paBHBIM 6.4; 6.8; 14,1; 5,6% cooTBeT-
CTBEHHO.

N3 24 mrammoB ctadpuiioKOKKoB 23 (95,8%)
obonagpanu ALIA B otHomeHuu IL-10, ypoBeHb ee
BbIpaXkeHHOCTU cocTtaBwi 34,4% vy S. intermedius,
31,4% vy S. gallinarum, 40% y S. epidermidis u 33,4%
y S. xylosus, mprdaeM OOWH IITAMM, OTHOCSIIITUIACS K
JaHHOMY BUy, npoayuuposai [L-10.

Cnmcok nutepatypbl / References

Bce wrtammel S. epidermidis v mo 2 mrtamma
S. intermedius v S. gallinarum nHakTuBupoBaau IL-8,
CpeIHUIl YPOBEHb BBIPAXKEHHOCTU ITPU3HAKA COCTa-
Bui 9,5; 6,9; 5,03% coorBercTBeHHO. 1o 4 mtamma
S. intermedius v S. xylosus, He oOlamatoIIe aHTUIIN-
TOKMHOBOW aKTUBHOCTbIO B OTHoLIeHuu 1L-8, mpo-
JYLIMPOBAJIM TaHHBIM IMTOKWH (YypOBEHBb MpU3HAKa
7,6 122,6%).

YcraHoBeHO, UTO Bce MITaMMbl S. gallinarum
u S. xylosus, vcrioib30BaHHBIE B pabdore, o0iIama-
JIM CIIOCOOHOCThIO K TipomyKimu IL-6, Torma kak
y S. intermedius aHTULIMTOKMHOBAsT aKTUBHOCTb B
otHowieHuu IL-6 ormeueHa B 33,3% ciyyaeB, a y
S. epidermidis — B 50% cnyuaes. [Ipn 3TOM 3Haue-
HUSI TIpU3HAKa ObUIM MaKCUMaJbHbIMU Y S. xylosus
(17,0%) u cavxanuce B psany S. gallinarum (13,1%),
S. intermedius (8,8%), S. epidermidis (5,2%).

LIuTOKMHOBas aKTUBHOCTb B OTHOIUECHUM (haK-
TOpa HEKpo3a OIlyXOJell 3aperucTpupoBaHa y
S. gallinarum v S. xylosus B 100% ciydaeB co cpen-
HUM 3HaYeHMEeM Ipu3HaKa, paBHbiM 24,8% n 70,0%,
y S. intermedius — B 66,7% ciydaeB, cpeaHee 3Ha-
YeHME YPOBHSI BBIPAXKEHHOCTU COCTaBujo 79,6%, y
mMTaMMOB S. epidermidis TIpu3HaK He OOHAPYXKEH.

3aknoyeHmne

YCcTaHOBIEHO HaMYME AHTUIUTOKWUHOBOMW aK-
TUBHOCTU U CIOCOOHOCTH K MPOAYKIIUU LIUTOKUHOB
y cTapUJIOKOKKOB Pa3HbIX BUIIOB, BBIIEJIECHHBIX U3
ceKpeTa MpeacTaTeIbHOM XeJle3bl Y My>KUYUH C CUMII-
TOMaMu YPOTEHUTAIbHOW WHMEKIUU, MPUYEM HX
MPONYKIMS (HATU4YMe U ypPOBEHB) XapaKTepu3yeT-
csl BHYTPUBUIOBOU BapuabenbHOCThIO. Hauboiee
AKTUBHBIMU MPOAYLIEHTAMU LIMTOKUHOB SIBJISIIOTCS
S. xylosus, y KOTOpbIX OTMEUEHA TaKXKe camasi BbICO-
Kasi aHTUIMTOKMHOBAsI aKTUBHOCTh B OTHOIIIEHUU
IL-4. TlonyyeHHbIe HAHHBIE TIPEACTABISIOT HECO-
MHEHHBII WHTEPEC, TOCKOJbKY DSIIOM MCCIIeIoBa-
Tene oOCyXIaeTcsl BO3MOXHOE MaTOT€HETUYECKOe
3HaueHue npoaykiuu LI1B o6akrepusmu [5]. C
NIPYTOl CTOPOHBI, BBICOKMI YPOBEHb aHTULIMTOKHU-
HOBOU aKTMBHOCTU CBUJAETEIBCTBYET O BO3MOXHOM
BJIMSIHUU 9K30METa00IUTOB CTA(UIOKOKKOB Ha JIO-
KaJIbHBIN TUTOKWHOBBIN OallaHC, YTO MOIIEPKUBAET
BOCIaJUTeNIbHBIN npoliecc [3]. JanbHelilure uccie-
JIOBaHUS HUTOKWUHOBOYW M aHTULIMTOKUHOBOI aKTUB-
HOCTEH y mTaMMOB CTa(hMIOKOKKOB, BBIIEIEHHBIX
U3 CeKpeTa MpeICTaTeIbHOM XKeJIe3bl MYy>KUMH C CUM-
NTOMaMU YyPOTEHUTAJTbHOU WHMEKINU, TO3BOJSIT
BBISIBUTH MH(DOPMATUBHBIE TTapaMeTpPbl, TPUTOIHbBIC
JUTSL OLIEHKU CTETNEHU TSKeCTU 3a00JIeBaHUS.

1. Byxapmu O.B. Ilepcucrennus maroreHHbx 6axtepuit. M.: Megununa; Exarepun6ypr: YpO PAH, 1999.
366 c. [Bukharin O.V. Persistence of pathogenic bacteria]. Moscow: Meditsina; Ekaterinburg: Ural Branch of the

Russian Academy of Sciences, 1999. 366 p.

259



Kapmawoea O.J1. u op. Poccuiickuit ummynonoecuueckuii scypnan
Kartashova O.L. et al. Russian Journal of Immunology/Rossiyskiy Immunologicheskiy Zhurnal

2. Byxapun O.B, VBanoBa E.B., Ilepynosa H.B., Yaitnukosa J.H., Hukudopos V.A., Bougaperko T.A.
VIMMyHOpeTynATOpHbIe CBOICTBA MeTaboMUTOB 6MdrnobaKTepuit mpu syonose u [ucOM03e TOICTOTO KUIIEUHIKA
qenoseka // YKypHan MUKpOOMOIOTNY, SIUIEeMIOIOTNA ¥ UMMYyHOOMomorny, 2015. Ne 4. C. 89-96. [Bukharin O.V.,
Ivanova E.V., Perunova N.B., Chainikova L.N., Nikiforov I.A., Bondarenko T.A. Immunoregulatory properties
of metabolites of bifidobacteria in eubiosis and dysbiosis of the human large intestine. Zhurnal mikrobiologii,
epidemiologii i immunobiologii = Journal of Microbiology, Epidemiology and Immunobiology, 2015, no. 4, pp. 89-96.
(In Russ.)]

3. byxapun O.B,, Ilepynosa H.B., YHaiinukosa JV.H., VIBanosa E.B., Cmonarua A.V. AHTUIIUTOKMHOBasA
aKTUMBHOCTb MMKpOOpranusmos // JKypHan MUKpOOMONIOTUY, SINAEMUONIOTUY 1 UMMYyHOb6Momorny, 2011. Ne 4.
C. 56-61. [Bukharin O.V,, Perunova N.B., Chainikova I.N., Ivanova E.V., Smolyagin A.I. Anticytokine activity of
microorganisms. Zhurnal mikrobiologii, epidemiologii i immunobiologii = Journal of Microbiology, Epidemiology and
Immunobiology, 2011, no. 4, pp. 56-61. (In Russ.)]

4. 3ypouka A.B., Jykapar B.B., 3ypouka B.A., lo6psiunna M.A., 3yeBa E.B., Tanaesa f.B., Ipurenko B.A.
Bakrepun Kak IpOJyLEHTbI LIUTOKMHO-TOOOHBIX BemiecTs // Poccuitckmit MMMyHOOIMYeCKMil XypHa, 2017.
T. 11, Ne 3. C. 374-376. [Zurochka A.V., Dukardt V.V., Zurochka V.A., Dobrynina M.A., Zueva E.B., Tyapaeva Ya.V,,
Gritsenko V.A. Bacteria as producers of cytokine-like substances. Rossiyskiy immunologicheskiy zhurnal = Russian
Journal of Immunology, 2017, Vol. 11, no. 3, pp. 374-376. (In Russ.)]

5. 3ypouka B.A., 3ypouka A.B., Jykapt B.B., 3yeBa E.B., Jo6pbiauna M.A., Tsiamaesa f1.B., Ipuuenko B.A.
O1eHKa ypoBHell IIMTOKMHOIOZOOHBIX BEIeCTB B CyNepHAaTaHTaX KynIbTyp Oakrepuit // MemuIMHCKass UM-
mynomorus, 2017. T. 19. Ne S. C. 45. [Zurochka V.A., Zurochka A.V., Dukart V.V,, Zueva E.B., Dobrynina M.A.,
Tyapaeva Ya.V., Gritsenko V.A. Assessment of the levels of cytokine-like substances in the supernatants of bacterial
cultures. Meditsinskaya immunologiya = Medical immunology (Russia), 2017, Vol. 19, no. S, p. 45.(In Russ.)]

6. Jlakuu [.®. buomeTpusi. M.: Beicias mkona, 1990. 352 c. [Lakin G.E Biometrics]. Moscow: Higher School,
1990. 352 p.

7.  CsprueBa M.B,, [Tamkosa T.M., Kapramosa O.JI., [Tammunna O.A., TTonosa JI.I1. XapakTepucTnka aHTH-
IIUTOKMHOBO aKTMBHOCTY 9HTEPOKOKKOB // Bionmnerenp Openbyprckoro HayuHoro neHTpa YpO PAH, 2015. Ne 3.
C. 1-6 [OnexTpoHHbIT pecypc]. Pexxum pocryna: http://elmag.uran.ru:9673/magazine/Numbers/2015-3/Articles/
SMV-2015-3.pdf. [Sycheva M.V., Pashkova T.M., Kartashova O.L., Pashinina O.A., Popova L.P. Characterization
of the anticytokine activity of enterococci. Byulleten Orenburgskogo nauchnogo tsentra UrO RAN = Bulletin of the
Orenburg Scientific Center of the Ural Branch of the Russian Academy of Sciences, 2015, Vol. 3, pp. 1-6. [Electronic
resource]. Access mode: http://elmag.uran.ru:9673/ magazine/Numbers/2015-3/Articles/SMV-2015-3.pdf.

8. ®owmuna JI1.O., ®aizymnnuaa AJL., 3ypouka B.A., Jobpeiunaa M.A., Cum6bupues A.C., Ipunenko B.A.
CpaBHUTeNbHAas OIleHKA IIMTOKMHOMOROOHOI akTuBHOCTHU Staphylococcus aureus My/IbTUIIZIEKCHBIM ¥ MIMMYHO-
dhepMeHTHBIM aHamu3oM // Poccuitckuit MMyHoIorndecKuit >sxypHaai, 2018. T 12, Ne 3. C. 460-465. [Fomina L.O.,
Fayzullina A.l., Zurochka V.A., Dobrynina M.A., Symbircev A.S., Gritsenko V.A. Comparative evaluation
cytokine-like activity of Staphylococcus aureus by methods multiplex and ELISA. Rossiyskiy immunologicheskiy
zhurnal = Russian Journal of Immunology, 2018, Vol. 12, no. 3, pp. 460-465. (In Russ.)]

ABTOpBI: Authors:

Kapmawosa O.JI. — 0.6.H., doyenm, 6edyujuii HayuHbwlil Kartashova O.L., PhD, MD (Biology), Associate Professor,
compyOHUK 1abopamopuy nepcucmeHyuy U cumouo3a Leading Research Associate, Laboratory of Persistence
mukpoopeanusmoé OIbYH « Hnemumym kaemounoeo u and Symbiosis of Microorganisms, Institute of Cellular and
BHYMPUKACMOUHO20 CUMOU03a» YPanbCKo2o omoeneHus Intracellular Symbiosis, Ural Branch, Russian Academy of
Poccuiickoii akademuu nayxk, e. Openbype, Poccus Sciences, Orenburg, Russian Federation

Tlawrosa T.M. — 0.6.H., sedyujuil HayuHbvLil COMPYOHUK Pashkova T.M., PhD, MD (Biology), Leading Research
n1abopamopuu nepcucmeryuu U cumouo3a mukpoopeanusmos Associate, Laboratory of Persistence and Symbiosis of
DOI'BYH « Uncmumym KaemouH020 U 6HYMPUKAEMO4HO20 Microorganisms, Institute of Cellular and Intracellular
cumobuoza» Ypanvckoeo omoenenus Poccuiickoii akademuu  Symbiosis, Ural Branch, Russian Academy of Sciences,
Hayk, e. Openbype, Poccus Orenburg, Russian Federation

Hawununa O.A. — k.6.1., cmapwiuii Hay4Hbll COMPYOHUK Pashinina O.A., PhD (Biology), Senior Research Associate,
nabopamopuu nepcucmenyuu u cumouo3a muxkpoopeanusmoé Laboratory of Persistence and Symbiosis of Microorganisms,
DI'BYH « Uncmumym KaemouH020 U 6HYMPUKAEMO1YHO20 Institute of Cellular and Intracellular Symbiosis, Ural Branch,

cumbuosza» Ypanvckoeo omoenenus Poccuiickoii akademuu  Russian Academy of Sciences, Orenburg, Russian Federation
Hayk, e. Openobype, Poccus

Moposzoea H.B. — Kk.0.H., HayuHblil COMPYOHUK Morozova N.V., PhD (Biology), Research Associate,
nabopamopuu nepcucmenyuy u cumouo3a muxkpoopeanusmoé Laboratory of Persistence and Symbiosis of Microorganisms,
DI'BYH « Uncmumym KaemouH020 U 6HYMPUKAeMO14HO20 Institute of Cellular and Intracellular Symbiosis, Ural Branch,

cumbuosa» Ypanvcikoeo omoenenus Poccuiickoii akademuu  Russian Academy of Sciences, Orenburg, Russian Federation
Hayk, e. Openobype, Poccus

Ilocmynuna 17.05.2021 Received 17.05.2021
Ipunsma k newamu 17.06.2021 Accepted 17.06.2021

260



