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COAEP)XAHHUE I1PO- U NPOTUBOBOCIIAJIUTEJIbHbIX
LUTOKUHOB B OPTAHU3ME MbILLEHW MOCJIE
BBEJEHUS MNMPEINAPATA BAKTEPUO®AT A
STAPHYLOCOCCUS AUREUS

Hsyuerno codepacarue nposocnasumenvroix — PHO-a u y-HOH, u npomuso-
gocnaaumenvroco — HJI 10 yumokunos y moiuleil nocie 0o0HO- u mpex-
Kpamuoeo sgedenus npenapama bakmepuogaea Staphylococcus aureus.
[Toayuennole pesyrvmamor nokasaiu, umo odaxce oOHOKpammHoe geederue
9Mmoeo npenapama 8vl.3vl8aem 3HAUUMENbHbLE UBMEHEHUS YPOBHEel usyuae-
motx yumoxurnos. Codepacanue y-HOH 8 coisopomke, sumpamuueckux
ysaax u ceaeserke nosviuiaemces 8 2,2—2,9 pasa, a codepacarue PHO-o —
na 20—28%. Iocae mpexkpamroeo sgedenus npenapama baxmepuogaea
Staphylococcus aureus yposHu smux yumokuHos, ocoberro y-HPH, sospac-
marom euie 6oavuie. Eeo codepacarue 8 coleopomke u AUMBOUOHbBLX OPAHAX
8 8—10 pas npesviwaem kKoumpoavrole 3Hauenus. Codepacanue PHO-a
nosviuaemcs na 50—60%. Codepacanue HJI 10, nanpomus, cHuxcaemcs u
nocae mpexKpamno20 86e0eHus Mmoo npenapama coCmasaiem npPumepHo
NOAOBUHY OM UCXOOHOZO.

Karwuesovie carosa:bakmepuogpae Staphylococcus aureus, cooepacarue
npo- u NPOMuUBOBOCNANUMENbHBLX UUMOKUHO8, (PAKMOpP HEeKpo3a onyxoaell
arvpa (PHO-a), eamma unmepgpepon (y-HOH), unmepaeixunl0 (HJI 10).

B nocsenHee BpeMsi BHOBb OTMeUaeTCsl POCT UHTEPEeCa K UCMOJb30BAHUIO
H6akTepuodaroB B KauecTBe TeparneBTHUECKUX cpencTs [4, 9]. [Ipuuem npena-
paTbl OakTepuodaroB NPUMEHSIOTCS He TOJBKO IS JeYeHUsA U PO UIaKTH-
KU WH(MEKUHOHHbIX 3a00J/IeBaHUH, HO U UCIOMb3YIOTCS TaKKe [JsI KOHTPOJIS
COCTOSIHUSI UMMYHHOH CHCTEMBbl Y TALMEHTOB ¢ UMMYyHoxeduumramu [5, 8].
Benyrtcsi uccnenoBaHusi UMMYHOMOIYJUPYIOLIMX CBOUCTB, KaK OUHMIIEHHBIX
(haroB, Tak ¥ KOMMepUYECKHUX MpernapaToB, KOTOpble KpoMe (haroBbIX YaCTHULL
colep:kat Jau3aThl OAKTEPUH U, YACTO, KOMIIOHEHTBI KYJ/JbTYypPaJbHOH CPEMb.
Panee nHamu 6bl710 MokazaHo, 4To npemnapat Oaktepuodara Clostridium
perfringens, paspaboTaHHbId coTpyaHuKamMu MHcTHUTyTa OGakTepuodaru,
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MHKPOOHOJIOrHH 1 BUpycosoruu uMenu [. Diuasel AH ['py3uu nis neuenus u
NpOUIAKTUKY KeJTYI0YHO-KUILLIEUHbIX HH(DEKLNH Y JIIOeH U CeJbCKOX03SHCT-
BEHHbIX )KUBOTHBIX, BBEJIEHHbIH MePOPAIbHO, YCUJIUBAET OTBET OPraHu3Ma Ha
CTaHAapTHbIE (PJIOrOTeHHble areHThl: KapareHaH U 3UMO3aH [2] u akTuBUpyeT
CHUHTE3 B OpraHu3Me MpOBOCHAMUTENbHBIX UUTOKHHOB: y-MPH nu PHO-a [1,
3]. CnocobHOCTh BAMATH Ha OajaHC LIMTOKUHOB B OpraHu3Me OTKpPbIBAeT
HOBbI€ MePCHEeKTUBbI MPAKTUUECKOr0 UCIOJb30BaHUs Mpenaparta. B cBs3u ¢
3TUM MpeACTaBJsieT UHTepeC BbISICHEHHE CIIOCOOHOCTH IMpenaparoB APYTUX
O6akTepuodaroB 0Ka3blBaTb MOA0OHBIE 3(PPEKTHI.

[lenbto maHHOW pabOTHl ObIIO BbISBJAEHHE CIOCOOHOCTH TMpernapa-
Ta 6aktepuodara Staphylococcus aureus W3MeHSITb YPOBHU TpPO- U
MPOTHUBOBOCHAMUTENbHBIX LUTOKUHOB B OpPTraHU3Me.

MarepuaJgbl 1 MeTo bl

DKcrepUMeHThH MPOBOAUINCH Ha Mbliuax auHuu BALB/c maccoi 18—20 r.
B uccrnenoBanusx in vivo npenapat 6akrepuodara Staphylococcus aureus,
conepxxauuit 10’ BOE/Ma, BBOAUIN BHYTPUKETYL0UHO Yepe3 30H1 1o 0,5 M1
OMHOKPATHO U B TeueHHWe Tpex AHeH. Uepe3 CyTKH mocJe 3aKJIIOUUTETBHOTO
BBEJIEHUS OMNpefessiii COflep:KaHHe B ChIBOPOTKE U ceJsie3eHKe Y-uHTepde-
pona (y-M®H), dakropa Hekposda omnyxoseit o (PHO-a) u uHTep/selikuHa
10 (MJT 10). CoiBOopoTKy ToJiyyasud oOLIenpUHATEIM criocobom. Cese3eHKy
¥ JUM(aTHUeCKHe y3Jbl TOMOTE€HU3UPOBAJIH B (DU3UOJOTHUECKOM PACTBOPE,
LEHTPU(PYTUPOBAIU U UCIIONB30BANU CYIIEPHATAHT /151 ONpeeeHUs] IUTOKH-
HOB. Comep»KaHue LUUTOKUHOB OMpeiessiii UMMYHO(pEPMEHTHBIM METOIOM C
hcrob3oBanreM TecT HabopoB Anti-mouse Ready-Set-Go! Cytokine ELISA
Kit dupwmer «eBioscience», CIIIA, pykOBOACTBYSICh HHCTPYKLHEH H3TOTOBHUTE-
JIsl. YueT pe3yJsbTaToOB OCYLIECTBJISIMN HA MJIaHILETHOM (DOTOMeTpe «Y HUIIaH»,
Poccusi, npu nnune BosHbl 450 HM. Bce skcrmepuMeHTB MOBTOPSIN MSTHK-
patHo. MaTtematudeckyio 06pabOTKy MOJYYeHHbIX Pe3y/JbTATOB POBOAUIH
¢ nomotpio nporpammbl MS Exel. JlocToBepHOCTb pas/uuuil mokaszaTesei
OLEHUBAJU C HUcCIoJb30BaHueM t-kputepust CTbIOLEHTA.

Pe3yabTaTbhl U UX 00CYyXKaEeHUE

Panee nHamu OblL10 MOKazaHo, 4To mnpenapatbl 6aktepuodaroB Clostri-
dium perfringens n Staphylococcus aureus 0KasbBalOT MPOBOCMATUTETbHbBIH
3(pdekT, NoAaBJASAT in VIV0 U in Vitro ParouuTapHYI CIOCOOHOCTh MAKPO-
(baroB 1 0OpasoBaHUe UMH aKTHBHBIX (DOPM KUCJOPOJA, a TAKXKE YBEJUUHUBAIOT
conepxkanne NK-K/IeTOK U MX KU/IJIEPHYIO aKTUBHOCTb [6]. BripakeHHOCTb
3TUX 3(PPEKTOB 3aBUCUT OT AJIUTEJbHOCTH NpUeMa Npernaparta U ero KOHLeH-
Tpauuu B cpefe UHKyOaunu. [Tocko/bKy OIHHM M3 BO3MOXKHBIX MEXaHU3MOB
TaKOTo NeHCTBUS MOXKeT ObITh BJAMSIHUE MIPeNnapaToB Ha 0Opa3oBaHue LUTOKHU-
HOB, B paboTe U3yueHo coaep:kaHue npopocnanutenbiblx — PHO-a u y-MPH,
1 npoTtuBoBocnautesbHoro — MJI 10, LMTOKHHOB y MBbIlLIEH MOC/T€e OAHO- U
TPEXKpPaTHOTO BBeJEHUS NpenapaTa cTapuI0KOKKOBOro 6akTepuodara. Y pos-
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HU TAHHBIX LIMTOKUHOB Y KOHTPOJIbHBIX XKHBOTHBIX MPEICTaBJEHbI B TaOJIHIIE.
[Tocsie omHOKpaATHOTO BBEEHUS MpernapaTa Coaep>KaHue MPOBOCIaNUTETbHBIX
[IUTOKHHOB BO3pPaCTaeT U B CHIBOPOTKE, W B JIMM(OUIHBIX OpraHax. ¥ poBeHb
®HO-a npeBbllaeT KOHTposbHble 3HaueHHs Ha 20—28%, a y-U®PH — B
2,2—29 pasa (puc. 1, 2).

Tabmmua

CojepKkaHue LUUTOKHHOB B CbIBOPOTKE W JUM(POUIAHBIX OPraHax KOHTPOJbHBIX MbIlLEN
(M == m, n=5)

Table
Cytokines contents in control mice serum and lymphoid organs
rowan | CHoors T Corena
OHO-a 70,5 == 5,1 54,2 + 3,1 63,6 = 2,0
v-UOH 7,7=+=0,5 18,3 = 1,1 17,8 == 0,9
WJI 10 616 == 45 1360 = 79 1467 + 88

TpexkpaTHoe BBeneHue cTaPUIOKOKKOBOro 6akTepuodara MpuUBOAUT K
elle 60JbllIEMY YBEJUUEHUIO CONEePXKAHUS NaHHBIX LUTOKUHOB.

160 -
140 -
120 -
100 -
80 -
60 -
40 -

% OT KOHTpOAA

CeiBOpoTKa Numdoy3nb CeneseHka
1-KpaTHoe BBeeHue B 3-KpaTHoe BBeAEHWe

Puc. 1. CopepkaHue pakTopa HEKPO3a ONMyXoJel o B CIBOPOTKE U JUMPOUIHBIX
opraHax Mbiliei nocJe BBeldeHUs npenapara 6akrepuodara Staphylococcus aureus
[Ipumeuanue: * — pa3uuusi MO CPaBHEHHIO C KOHTPOJIEM HOCTOBEPHBI

Fig. 1. Tumor necrosis factor o content in mice serum and lymphoid organs after
administration of the Staphylococcus aureus bacteriophage
Note: * — significant different from control
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CbiBOopoTKa Mumboy3nb CeneseHka
1-kpaTHoe BBeaeHuE B 3-KkpaTHoe BBeAeHue

Puc. 2. ConepxxaHue y-uHTepdepoHa B CbIBOPOTKE U JUMPOUAHBIX OpraHax Mblilien
nocJje BBeJeHus1 npenapara 6akrepuodara Staphylococcus aureus
[Ipumeuanue: * — pasauuus Mo CpaBHEHUIO C KOHTPOJIEM TOCTOBEPHBI

Fig. 2. Gamma interferon content in mice serum and lymphoid organs after
administration of the Staphylococcus aureus bacteriophage
Note: * — significant different from control
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1-kpaTHoe BBEAEeHWE B 3-KpaTHoe BBeaeHue

Puc. 3. Conepxkanue unrepaeinkuta 10 B cbiIBOPOTKE M JUMPOUIHBIX OpPraHax Mbilleu
nocJje BBeJeHUs npenapara 6akrepuodara Staphylococcus aureus
[Ipumeuanue: * — pa3auuus Mo CpaBHEHUIO C KOHTPOJIEM TOCTOBEPHBI

Fig. 3. Interleukin 10 content in mice serum and lymphoid organs after
administration of the Staphylococcus aureus bacteriophage
Note: * — significant different from control
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Oco6eHHO 3HAUUTENbHO BO3pacTaeT ypoBeHb y-uHTepdepona — B 8—10 pas.
Conep»kanue (pakTopa HeKpo3a omyxoJei yBeanunsaetcs Ha 50—60%.

B To ke Bpemsi, conepxkanne WUJI 10 non BnusiHueMm npenapata 6akTepuo-
(bara 1030-3aBUCUMO CHU2KAETCS U M0C/Ie TPEXKPATHOTO BBEIEHHUSI COCTABISIET
MPUMEPHO MOJOBUHY OT UCXOAHOTO (pHC. 3).

[TonyyeHHble NaHHBle NAIOT OCHOBAHWE MpeAroJaraTbh, YTO IMpernapar
H6akTeprodara okasblBaeT aKTHBHpYIOIllee Bo3aekcTBre Ha Thl cybmomy.is-
U0 XeJmnepHblX JUM@PounuToB U NK-K/JIeTKH, KOTOpble CJy»KAT OCHOBHBIMHU
NpoAyLeHTaMu y-UHTepdepoHa. YUUThIBAsh 3TU pe3yJbTaThl, a TaKXe yBe-
JuyeHne oOpa3oBaHUsl B OpraHu3Me (pakTopa HeKpo3a OomyxoJed o, MOXKHO
0XKHUJATb yCUJEHHEe TPOTUBOBUPYCHON U MPOTUBOOMYX0JEBOH PE3UCTEHTHOCTH
opranusma npu (arotepanuu. BmecTe ¢ Tem, nomassenue npoaykuun HMJI
10 cBUIETEBCTBYET O BO3MOXKHOM CHHXKEHHUH aKTUBHOCTH Th2 xenmepos w,
COOTBETCTBEHHO, HHTEHCHBHOCTH I'YMOPAJbHBIX UMMYHHBIX PeaKLUH.

Takum ob6paszom, MpoBeneHHOE HCCeNOBaHUE CBUAETEJIbCTBYET O TOM,
uyTto mpenapat Oakrepuodara Staphylococcus aureus uHAyUHPYeT 06paso-
BaHUSl B OpraHuM3Me ABYX BaKHEHIIHUX LUUTOKUHOB C MPOBOCHAJNUTENbHBIM
neictueM: y-MIOH u ®HO-a. Ananornynoe Bo3pactaHue ypoBHs akTopa
HeKpo3a oInyxoJsiell o oTMeuasoch npu ¢arotepanuu y Jwoaed. Kpome Toro,
y 3TUX MALMEHTOB MOAABJsJIaCh (aroluTapHasi aKTUBHOCTb HEUTPO(DUIIOB,
4yTO HaOJIOAAN0Ch U Yepe3 TPU Mecsila MocJjge OKOHYaHUs Jjedenus [7, 14].
CHuxenne nponykuuu MIJI 10 moxeT 6bITh 00yc/a0BaIeHO 3hPeKTamMu mpo-
BOCMAJUTEbHBIX LUTOKHHOB. CjefyeT Moa4epKHYTh, UTO BO3IeHCTBHUE CTa-
(bUIIOKOKKOBOTO OakTepuodara Ha ypoBeHb UUTOKMHOB B OPTraHU3Me MBbILIEN
MOJIHOCTBIO COBMAAAeT ¢ 0OHApYKEeHHBIMU paHee 3 dekTamu HakTepuodara
Clostridium perfringens [1, 3, 6].

HepelueHHbIM ocTaeTcst BOMPOC O TOM, CaMu JiK (paru, Uau Apyrue KOM-
MOHEHTHI MpenapaToB (/U3aThl OAKTepUil) OTBETCTBEHHBI 32 0OHAPYKEHHBIE
a(pdexTol. MI3BecTHO, 4TO paru npu nepopasbHOM BBEIEHUH MOTYT IPOHUKATH
yepes3 CJAU3UCTYIO 2KeJyT0UHO-KUIIEYHOr0 TPaKTa U IJINTeJbHOEe BpeMs MepcHc-
TupoBaTh B opranuame [10, 11]. [Ipu aToM oHM 06HapyKKBaIOTCS B IUMGpOYy3aaX
U cesie3eHKe U MOTYT OKa3blBaTh MPSMOE BJAUSHUE HA UMMYHOKOMIIETEHTHBIE
KJEeTKU. SHaUuTeNbHOE ycUaeHne oOpaszoBanus B opranusme y-MOH u ®PHO-o
0OBbsICHSIET TaKxKe 0OHAPYKEHHYIO B 9KCIePUMEHTAaX Ha XKUBOTHBIX POTUBO-
onyxoJieByto akTUBHOCTb ara T4 [12]. [Ipuyem Takoe nelicTBUE MOXKET ObITh
00yCJIOBJIEHO KaK LUTOKHHAMH, TaK U aKTUBUPOBAHHBIMU UMMYHHBIM HHTEP-
(hepoHOM HaTypaJbHbIMU Kujaepamu. [loaTomy npencrasiasieTcss HHTEPECHBIM
OLIEHUTb KOJIMYEeCTBEeHHbIE U (DYHKIIMOHAIbHbIE H3MEHEHHUST OCHOBHBIX OIS
uui U cyononynsiuui JUMQOLUTOB B OPraHW3Me MPU BBEIEHUU OUYMILEHHbIX
O6akTeprodaroB U UX Npernaparos.
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THE PRO- AND ANTI-INFLAMMATORY CYTOKINES
CONTENTS IN MICE AFTER STAPHYLOCOCCUS AUREUS
BACTERIOPHAGE ADMINISTRATION

Summary

A contents of the proinflammatory — TNF-a, y-IFN; and anti-inflamma-
tory — IL 10 cytokines in mice after one- and three times administration
of the Staphylococcus aureus bacteriophage have been studied. Results of
this investigation show that even one administration of this preparation,
posses a strong changes in the level of the examined cytokines. y-IFN
content in serum, lymph nodes and spleen of mice increase in 2.2—2.9
times, and content of the TNF-a increase for 20—28%. After three times
administration of the Staphylococcus aureus bacteriophage, level of this
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cytokines increase were higher, then after one time injection, especial for
v-IFN. Its level in serum and lymphoid organs was in 810 times higher
in contrast the control animals. Tumor necrosis factor content increased
for 50—60%. In contrast, level of the IL 10 were decrease and after three
time administration of this preparation its level compiled a hall over there
starting level.

Key words: Staphylococcus aureus bacteriophage, pro- and anti-
inflammatory cytokines content, tumor necrosis factor alpha (TNF-a),
gamma interferon (y-IFN), interleukin 10 (IL 10).
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BMICT MPO- U NPOTU3AMAJIbHUX LUMTOKIHIB B OPTAHI3MI
MMILEX MiCJIsl BBEAEHHSI NPENAPATY BAKTEPIO®ATA
STAPHYLOCOCCUS AUREUS

Pedepar

Buueno BmicT nmposananbHux — @HII-a i y-I®H, Ta npoTusananbHoro
— IJI 10, uuToKiHiB y MUIlIeH micJst OQHO- i TPUPA30BOrO BBEJEHHS Mpemnapa-
Ty 6aktepiotdara Staphylococcus aureus. OTpumaHi pe3yJabTaTH MOKa3aJ/H,
10 HaBiTb OJHOPA30BE€ BBEIEHHS LbOr0 Mpernapary BUKJIUKAE 3HAYHI 3MiHU
piBHIB IOCJiMKYyBaHUX LUTOKiHIB. BmicT y-I®H y cupoBatui, JimbaTnynmnx
By3Jax Ta ceJje3iHui nmigBuulyetbes y 2,2—2,9 pasu, a Bmict ®HIT-¢ — Ha
20—28%. Ilicaist TpupasoBoro BBeJeHHS Npenaparty 6akrepiodara Staphylo-
coccus aureus piBHI LIMX UUTOKIiHIB, ocobauBo y-IPH, 3pocTaoTs 1ie Hiblie.
Woro BmicT y cupoBatwi i mimMdoinaux opranax y 8—10 pasi mepeepiiye
KOHTPOJIbHI 3HauenHs. Bmict ®HII-a nigsumyetbesa Ha 50—60%. Pisens 1J1
10, HaBMaKu, 3HUKYETHCS i MiC/JAS TPUPA30BOTO BBEIEHHS LIbOIO IMpernapary
CKJagae npubJAU3HO TOJOBUHY Bil MOYATKOBOTO.

KnwouoBi caoBa: 6akrepiodar Staphylococcus aureus, BMIicT mpo- i
NpOTH3aNaNbHUX LUTOKIHIB, aKTOp HeKpo3y Nyx/auH anbda (PHII-a), ramma
intTepdepon (y-I®H), intepaedikinl0 (IJ1 10).
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