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Pesiome. [ToBbiiieHne koHueHTpauu BHekietouHoit JIHK (BuIHK) siBnsgercs otnmuntenbHOl yepToit
MaToJIOTUIA, B OCHOBHOM MPOTEKAIOIIUX C OCTPBIM BOcHajieHueM (MHGMapKT MUOKapaa, CENCUC, UHCYJIBT,
TpaBMa). [Ipu XpOHNUYECKHUX BOCTTAIUTENbHBIX TPOLIECCaX, OHKOJIOTUYECKNUX, ayTOUMMYHHBIX 3a0071€BaHUSIX
nosbilieHre BHIHK MeHee 3HaunTeIbHBI 1 OOYCIOBIEHBI B OCHOBHOM abeppaHTHO MPOTEKAIOIIUMU MPO-
neccamu rudenu kiaetok. K ynciny Takux 3a0ojieBaHUII OTHOCUTCS CUCTeMHasl KpacHasi BomyaHka (CKB).
HenasHo 66110 TOKa3aHO, YTO TOMUMO MOBBIIIEHHOU KOoHIIeHTpauuu BHAHK, crereHs BocnajieHusI MOXET
orpaxarb nHaekc N/L (cooTHolleHne HEUTPODUIOB K TUMMPOLIUTaM), SBJISISICH TIPOCTBIM M MH(MOPMaTUB-
HBIM MapKepoM aKTUBHOCTHU 0oJie3HU y manimeHToB ¢ CKB. Llenbio nccienoBaHus Ob110 U3yYUTh JMHAMUKY
ypoBHs BHIAHK u uanekca N/L B monesnm JITIC-nHIynmmpoBaHHO# BOCTIAIUTEILHOMN peakIIMy Yy MHTAaKTHBIX
MBIIIEN U UX CBI3b C (PeHOTUMNYECKON HeOMHOPOIHOCThIO MoaeabHO CKB. B paboTe ncnonb3oBaiu nojo-
BO3pEJbIX 6-8-HeaeabHbIX caMOK Mbitieit (C57B1/6xDBA/2)F1 u camoxk Mmbiteit tuauiit DBA/2. JITIC E. coli
mtamMma 111: B4 (Sigma) BBOIUIW BHYTPUOPIOIIMHHO OAHOKPATHO B f03ax 10 HT, 1 MKr 1 100 MKT Ha MBIIIb
B PBS, KOHTpOJILHOI rpyIilie BBOAWJICS COOTBETCTBYIOLINI 00beM Oydepa. B kauectBe nHruoutopa TNFa
ob11 ucniosib3oBaH TN Fo-cBs3bpiBatomuii nomeH 6e1ka CRMB Brupyca HaTypaJlbHOU OCTIbI, KOTOPBIA BBOJAU -
sn 3a 30 muH. 1o BBeaeHus JITIC. Jilnnamuky orBeta Ha JITIC oueHnuBanu yepe3 4, 8, 11, 24 yaca 1o uHaEKCy
N/L n yposrio BHHK, B Hy/neBoI TOuKe mmapaMeTphl onpenesuimch a0 BBeneHus JITIC. Yepe3 cyTku mo-
cite omHoKpatHoro BBeneHUs JITIC B mo3e 1 MKT/MBbIIITb, Ha 3TUX XK€ MbIIIax-ru0puIax Obljia MHAYIIMpOBaHa
monesib CKB (IBykKpaTHOE BHYTPMBEHHOE BBEAEHME C MHTEPBAJIOM 6 THEH KJIETOK cesie3eHKu TuHuu DBA/2
o 60-70 x 10° kireTok). Yepes Tpu Mecsiia Mpu MPOTEMHYPUU 3 MT/MII K GoJjiee MbIIIeii OTHOCHUITH K TPYIIITe
CKB#edpu ' ipy Gesike MeHee 3 Mr/mut K rpyrne CKBre¢r ™ CraTHCcTUYeCKy0 06paboTKy pe3yIbTaToB Mpo-
BOAWJIM METOAAMU HeIlapaMeTPpUYECKO CTaTUCTUKU C UCMOJIb30BaHUEM TecTa MaHHa—YutHu. Paznuuus
CUMTAIN CTaTUCTUYECKH 3HaUYnMbIMU Tipu p < 0,05. YcraHosneHo, uto ndmMeHeHne uHaekca N/L, Kkak v 13-
meHeHue ypoBHs BHIIHK 3aBucut ot no3sl BBogumoro JITIC. TTokazaHo, yto ypoBeHb BHIIHK MakcumManb-
Hbli1 yepe3 8 u 11 yacos nocie BBeaeHuu JITIC m1ocToBEpHO CHUXXAETCS MPU UCMOJIb30BAaHUU UHTUOUTOPA
TNFo. PeTpocnieKTUBHBIN aHAIU3 CBUAECTEIBCTBYET O TOM, UTO CYLIECTBYET OMNpeae/ieHHAash 3aBUCUMOCTh
MEXy OTBETOM MHTAaKTHBIX Mblieit Ha JITIC go unaykumu xPTIIX u ux nocienyommuM pa3aeieHueM Ha
BapuaHThl CKBHedrur i CK BT rpy pa3BUTUN 3a00J1¢BaHUS.
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DYNAMICS OF CELL-FREE DNA LEVELS IN THE IN VIVO
LPS-INDUCED INFLAMMATION MODEL

Demchenko E.N., Gavrilova E.D., Goiman E.V,, Volskiy N.N.,
Kozlov V.A.

Research Institute of Fundamental and Clinical Immunology, Novosibirsk, Russian Federation

Abstract. An increased concentration of extracellular cell free DNA (cfDNA) is a distinctive characteristic
of pathologies that mainly occur in acute inflammation (myocardial infarction, sepsis, stroke, trauma). The
increase of cfDNA in chronic inflammatory processes, oncological, autoimmune diseases is less significant
and is mainly due to aberrant cell death processes. One of such diseases is systemic lupus erythematosus (SLE).
It has recently been shown that, in addition to increased cfDNA concentration, the degree of inflammation
can reflect the N/L index (neutrophil to lymphocyte ratio), being a simple and informative marker of disease
activity in patients with SLE. The aim of the study was to study the dynamics of the level of cfDNA and the
N/L index in the model of LPS-induced inflammatory response as observed in intact mice, and their relation
to the phenotypic heterogeneity of model SLE. We used female hybrid mice (C57Bl1/6xDBA/2) F1 and female
DBA/2 mice at the age of 6-8 weeks. LPS of E. coli strain 111: B4 (Sigma) was injected intraperitoneally once
at doses of 10 ng, 1 pg and 100 pg per mouse in PBS. The control group was injected with the appropriate
volume of buffer. The TNFa-binding domain of the variola virus CRMB protein was used as an inhibitor of
TNFo, which was administered 30 min before the introduction of LPS. The dynamics of the response to LPS
was assessed after 4, 8, 11, 24 hours by the N/L index and the level of cfDNA; at the zero point, the parameters
were determined before the introduction of LPS. A day after a single injection of LPS at a dose of 1 ug/mouse,
a SLE model was induced on the same hybrid mice (double intravenous administration with an interval of 6
days of spleen cells of the DBA/2 line, 60-70 x 10° cells each). Three months later, with proteinuria of 3 mg/mL
or more, mice were assigned to the SLE"Pitis* oroup, with a protein of less than 3 mg/mL, to the SLEnephritis-
group. Statistical processing of the results was carried out by nonparametric statistics using the Mann—Whitney
test. Differences were considered statistically significant at p < 0.05. It was found that the change in the N/L
index, as well as the change in the level of cfDNA, depends on the dose of LPS administered. It was shown that
the level of cfDNA reaches its maximum after 8 and 11 hours after the introduction of LPS is reliably reduced
when using the inhibitor TNFa. A retrospective analysis indicates that there is a definite relationship between
the response of intact mice to LPS before induction of cGVHD, and their subsequent division into variants of
SLErerhritis + gnd SLE"ePhrits - in the course of disease development.

Keywords: extracellular DNA, LPS, phenotypic heterogeneity, systemic lupus erythematosus, experimental model

HccnenoBaHue BBITTOJIHEHO 3a CUET CPEACTB (he-
JIepaJbHOrO OIOMXKeTa IUISI BBITIOJHEHHUSI TOCydap-
CTBEHHOTO 3aJaHUsI Ha HayYHO-HCCJICIOBATEILCKYIO
pabory «M3yyeHne mMmyHomnaroreHe3a (heHOTUIIOB
COIIMAJIbHO 3HAYMMbIX 3a00JIeBaHMI UYeI0BeKa 1 MO-
JUMOPOUAHOCTHU KaK OCHOBA JIJIsI pa3pabOTKU HOBBIX
METOIOB TEPCOHU(MUIIMPOBAHHON IUATHOCTUKUA U
nmeuenus» (PK Ne 122012000366-9).

BeegeHve

®deHOMEeH TTOBBIIIICHHONW KOHIIEHTPAILIMY BHEKIIE-
tounoit IHK (BHIHK) onpenensercs kak npusHak
BOCTIAJIUTEJIbHBIX COCTOSIHUM U SIBJISIETCSI OTIUYU-
TEJIbHOW YepTOU MaTOJIOTMIA, B OCHOBHOM MpOTEKa-
IOLMX C OCTPbIM BocrnajieHueM (MH(apKT MUOKap-

Ila, CeTICHC, MHCYJIBT, TpaBMa) [8]. MeHee BrIpaxkeHa
noBbIlIeHHas1 KoHueHTpauusa BHAHK npu xpoHu-
YeCKMX BOCHAJIMTEIBHBIX IIPOIleccaX, OHKOJIOTHUYe-
CKUX, ayTOMMMYHHBIX 3a00JieBaHUSIX, OOYCJIOBJICH-
Hasi B OCHOBHOM a0OeppaHTHO MPOTEKAIOIIUMU
npoueccamMu rudenu kiaetok. K umcmy Takux 3a60-
JIeBaHUI OTHOCHUTCSI CUCTEMHasl KpacHasl BOJYaHKa
(CKB), omHOI1 13 OCHOBHBIX UePT KOTOPOI SIBIISICTCS
HaJmuue aHTUTe K AByuernodeyHoit JIHK. Panee B
SKCIEePpUMEHTAJIBHOM MOIeN (DEHOTUITMISCKHU TeTe-
porennoit CKB: ¢ Hedpputom (CKB#®"™) 11 6e3 He-
dpura (CKB"*P"™)  pHIyIIMpOBaHHON XpPOHUYECKOM
peaxiieit TpaHcIIaHTaT IpoTuB Xo3suHa (XPTIIX),
I0Ka3aHo, YTO K MOMEHTY IMOJTHOTO (DOPMUPOBAHUST
MaTOJOTUN CpelHee 3HauyeHWE YPOBHS BHEKJIETOU-

424



2022, T. 25, No 4
2022, Vol. 25, No 4

Hunamura en/IHK 6 JITIC modeau 6ocnanenus
Cell-free DNA in LPS model of inflammation

Hoit IHK (BHIHK) B rpyrnne CKB"®"™* oyt B 2
pa3a TIpeBbIIIATO aHAJIOTUYHbBINA MOKAa3aTelb Y Mbl-
mreit B rpyrime CKB#*"™  onHaKo M3MEHEeHUST OKa3a-
JIMCh CTATUCTUYECKU HE JIOCTOBEPHHI [1, 4].

YuuTeiBasi TO, YTO HAYIbHbBINA ITaIl Pa3BUTUS
xPTIIX, cBsa3aHHBIl ¢ reHepalueii UMMYHHOIO OT-
BeTa U (pOpMUPOBAHUEM PA3TUUYHBIX KIMHUYECKUX
BapuantoB CKB, xapakrepusyercsi upe3MmepHOil/
HEKOHTPOJIMPYEMOI MPOAYKIIMEN MTPOBOCTIAIUTEb-
HBIX [IMTOKMHOB, pacCMaTpUBAEMON KaK «CUHIPOM
HIUTOKWMHOBOTO IITOPMa», OMOJOTUIYECKIE MEeXaH3-
MBI KOTOPOTO JI0 CUX TOP HESICHbBI, MPEACTaBISLIIOCH
aJeKBaTHLIM OLIeHUTh ypoBeHb BH/HK B mpocrtoii
JITIC-unayuupoBaHHON Moaenu. BblIo BbICKa3aHO
MPEATNoI0oXKEeHNE, YTO MapKepoM MaTOJIOTUYECKUX
COCTOSIHUI MOXKET CIYXUTh HE TOJbKO YPOBEHb
BHJIHK, xak npu ocTpoM BOcCIajieHUM, HO U JWHA-
Muka udMeHeHust ypoBHs BHIHK, kotopas Mmoxert
COOTBETCTBOBATh PA3JIWYHBIM MEXaHU3MaM MpoTe-
KaHUS BOCIMaIUTEeNbHbIX peakiiuii. HemaBHO ObL1O
MOKa3aHO, YTO MOMMWMO ITOBBIIIIEHHON KOHIIEHTpa-
v BHIAHK, cTeneHb BocnajieHUsI MOXET OTpa-
katb uHaekc N/L (cooTHoieHue HeWTpohUIoB K
JauMdonnTam), SBISSCh MPOCTbIM U UH(POPMATUB-
HBIM MapKepoM aKTUBHOCTH OOJIE3HU y IMAllUEHTOB
c CKB [5].

Ileasio padoThl SIBISUIOCH M3YyYeHUE MUHAMUKU
ypoBHs1 BHIHK u unnekca N/L B momenu JITIC-
CTUMYJIMPOBAaHHOUW BOCHAJUTENILHON peakiuu y
WHTAKTHBIX MBIIIIEH U CBSI3U TUX MapaMETPOB C MO-
cienyoiieit (peHOTUNMUIEeCKO HEOTHOPOTHOCTHIO
naayunpoBanHoit CKB.

MaTtepwuarbl 1 MeToabl

B pabGote ucnonb30Baaiu MOJI0BO3PEbIX 6-8-He-
neabHbIX caMoK Mbireir (C57Bl/6xDBA/2)F1 u
caMoK MbItreit tnauit DBA/2, moaydeHHBIX U3 9KC-
MepUMEHTAJIbHO-OMOJIOTUYECKON KIIMHUKKA J1a00-
patopHbix kuBoTHEIX CO PAH (. HoBocubupck).
ZKMBOTHBIX comepXajlu B CTAaHZAPTHBIX YCIOBUSIX
BUBapus B COOTBETCTBUM C IIPaBUJIaMM, TPUHSITHIMUA
EBporeiickoii KoHBeHLIMEl MO 3allUTe XXUBOTHBIX,
MCMOJb3YeMBbIX UISI 3KCIePUMEHTAJIBHBIX —IIeseit
(Crpacoypr, 1986). MccnenoBaHue omgo00peHO 3TH-
yeckuM komutetoM HUMDKMU (riporokoi Ne 92 ot
10.11.2015 1)

MuTtaktHbiM camkaM (C57BL/6xDBA/2)F1 BHy-
TpUOPIOIIMHHO ogHoKpaTHO BBoawau JITIC E. coli
mrtamMma 111: B4 (Sigma), B no3ax 10 Hr, 1 MKr u
100 mxr Ha Mbinb B PBS (PBS-10 MM docdaTtHbIit
oydpep pH 7,4, 0,15 M NaCl), KOHTPOJILHOI TpyIi-
ne BBOJWJICS COOTBETCTBYIOLIMI 00beM Oydepa.
B kauectBe nHruouropa TNFa 6bu1 Hcronb3oBaH
TNFa-cBsa3biBatonuiit nomeH 6enika CRMB Bupy-

ca HarypanbHoli ocnibl (TNF-BD) no6e3Ho npeno-
craBieHHbIll HlenkyHoBeiM C.H., oOGo3HauyaeMblii
Hamu Kak TNFo-cBga3biBatoiuit 6enok [3]. TNFo-
CBS3bIBAIOLIMIA 6e10K BBOAWIM 32 30 MUH. 1O BBEIEC-
Hus JITIC. Junamuky otBeta Ha JIIIC oueHuBamu
yepes 4, 8,11, 24 vaca o unnekcy N/L u ypoBHIO
BH/HK, B Hy/leBoll ToOuke mapamMeTpbl OMpeaesisi-
auch 1o seeaenusa JITIC.

BrineneHrne M KOIWYECTBEHHOE OIpeaeicHHe
JHK w13 mia3Mbl KpOBM TMPOBOAWIN COIJIACHO Me-
Tomuke [9]. Hnsg BeimeneHust JHK 3a6op kpoBu
(mpumepHo 100 MKJI) TPOM3BOAMIN M3 XBOCTOBOM
BEHBI JKUBOTHBIX B IIPOOMPKU, comepkaiue 3 x PBS,
30 MM BTA. I1na3my oTaestiiv oT (ppakKnu Kie-
TOK LIEHTpU(YyrupoBaHmeM B TeueHue 20 MUH MIpu
400 g. Buigenenue JHK wm3 maa3zmbl mipoBoguau
Ha KoJIoHKax KommnaHmu «bmoCunuka» (. HoBo-
CHUOUPCK) COINIACHO MHCTPYKLMU MO MPUMEHEHUIO
«Habopa nnsa Beigenenuss JHK u3 nima3zMbl KpoBu».
Omnpenenenue JJHK npoBoaunu ¢ momMouibio ¢GJiio-
opecueHTHoro kpacutenst PicoGreen (Invitrogen).
Konuenrpauusa JHK nepecuuTbhiBaiach Mo Kajiu-
OpPOBOYHOI KPUBOM, MOCTPOEHHOM IJIsI U3BECTHBIX
KOHLIEHTpallMii CTaHAApTHOM ABYLENOYEYHON A
JHK. Yepe3 cyTku 1mocje oJJHOKPaTHOTO BBEACHMUS
JITIC B mo3e 1 MKI/MBIIIIb, HA 3TUX € MBIIIaX-TH-
opumax ObUIa MHOyIMpoBaHa Momenb CKB: camkam
(C57B1/6xDBA/2)F1 BBOmWIM KIETKHU CeIe3€HKU
muanu DBA/2 [10]. Kaxkgast MBITIb-pEIIUIIUEHT T10-
Jydasta 1o 60-70x 10° kiretok B 0,5 MJI cpelbl ITyTEM
BHYTPMBEHHOII MHBEKIIMU B XBOCTOBYIO BEHY IIBY-
KpaTHO ¢ nHTepBasioM 6 gHei. KoanuecTtBo Oesika B
MOYe >KMBOTHBIX OIIPEIe/IsLUIN yepe3 3 Mecsiia KoJlo-
puMeTpuYecKu ¢ kpacuteiaeM Kymaccu OpuuimaH-
TOBBIII CUHUIA: TIPU MPOTEMHYPUU 3 MI/MJI U Oosiee
MBbIIIe oTHOCHIM K rpynre CKB#®"™ mpy denke
meHee 3 mr/mi K rpynne CKBre®r ™ Cratuctuye-
CKYI0 00pabOTKY pe3yJ1bTaTOB IMPOBOIUIN METOIaMU
HermapaMeTpUYEeCKON CTaTUCTUKU C MCIOJIb30Ba-
HueM Kputepust ManHa—YutHu. Paznuuus cuuranu
CTaTUCTUYECKU 3HaUYuMMbIMU T1pu p < 0,05.

PesynbTathl 1 06CYyXaeHWe

ITokazaHa 3aBUCHMMOCTb HU3MEHEHUS CPEIHUX
3HaueHu nHaekca N/L oT mo3sl BBogumoro JIITC
(puc. 1A). do3bl 1 mxr u 100 Mxr yepe3 8 u 11 yacoB
mocJie BBeACHUS MpernapaTa BbI3bIBAIOT CYIIECTBEH-
Hoe noBblleHue uHaekca N/L. YUepes 24 yaca nocie
BBeaeHus 1 mxr JITIC, BiusiHue npernapaTta HUBEIU -
pyeTcs, MHAEKC CHIUIKAETCST, B TO BpEMSI KakK, TIPU 103¢
100 Mxr Ha Mbib BausiHue JITIC eie moctaTouHO
BBIpaXkeHO, TToKa3aTesib MHIekca N /L Beicokmii. Jlo3a
JITIC 10 Hr/MBIIIB HE MEHSIET TTIOKa3aTesIsi MHIeKca.
TToBbiienne unaekca B JITIC-ctumynupoBaHHOM
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MOZEJIN MOKET OBITh BBI3BAHO KaK PEKPYTUPOBAHM-
€M HEeUTpo(dMIIOB B KPOBOTOK TaK M TeM, 4YTO, KakK
COo00IIaeTCS B HEKOTOPbIX UCCIAEAOBAHUSIX, MO Aeki-
CTBHEM BOCITAJIUTEIIBHBIX MEIUATOPOB CHIDKAETCS CKO-
pocTh anonTo3a Heitpodwios [6, 7]. Ha pucynke 1b
npeacTaBjieHa TUHAMUKA U3MEHEHUST CPeIHUX 3Ha-
yeHuit ypoBHsl BHAHK B rurasme B 3aBUCMMOCTHU OT
no3b1 JITIC. BugHo, 4To yepe3 8 4acoB IocJjie BBeIe-
HHUS TIperrapaTa y KMBOTHBIX KOHTPOJBHOM TPYIIITEI
u ¢ no3oit 10 ur JIITC HaOmomaeTcd 3HAYUTEIBHOE
noseiieHue ypoBHs BHAHK, depe3 11 yacos ypo-
BeHb BHJHK B rpymme ¢ 10 ar JIIIC mpeBhInmaeT
YpPOBEHb B KOHTPOJBHOI Ipynmne B 2,5 pa3a. M3me-
HeHus ypoBHS BHAHK B KOHTpOJbHOI rpyIine Mbl-
IICH, TTO-BUIMMOMY, MOTYT OBITh OOYCJIOBJICHBI 3a-
00poM 00pa3LOB KPOBU B KOHTPOJIbHBIX TOUKAX, TaK
B pabore [11] mokazajnu, 4TO KpOBOIIOTEPS BEAET K
TMOBBILICHUIO MPOAYKIIMU ITPOBOCIATIUTEIbHBIX 11~
TOKUHOB. J103b1 1 MK 1 100 mkr JITIC yBennuuBaioT
ypoBeHb BHIIHK B 2,5-3 pa3a yxke K 4 yacam, majiee
YPOBEHb CYIIIECTBEHHO MOBbIIIacTCsa K 8 1 11 yacaMm u
cHuxKaeTcs K 24 yacam. CpaBHUMbIE 3HAYEHUST YPOB-
Hs BHIHK Ha 11 gacoB nipu mo3ax 1 Mxr u 100 MKT,
Kak U TO, 4To uepe3 8 yacoB 1npu go3e 100 MKT ypo-
BeHb BHIIHK Huke, yueM nipu go3e 1 MKI, BUAUMMO,
OOBSICHSETCS CHMKEHUEM arolTo3a HeUTpoduaon
non BozmeiictBueM JIIIC. IMo-BummMomy, depe3 8
4yacoB TIocjie BBeJAeHUs mnperapara B go3e 100 MKT,
BKJIaJl TUOEU APYTrux KJIEeTOK B mosisjieHur BHIHK
B TUTa3Me MEHee 3HAYMTEeJICH, YeM BIMSHUC yBEIIM-

A(A)
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0y ' 4y Y
0h 4h 8h

24y

11h 24 h

YeHUsT BpeMEeHU KU3HM HelTpodumioB. IlokazaHo,
yto m3meHeHune ypoBHs BHAHK n mamekca N/L B
TeyeHue 24 4acoB MoOcCJie OJHOKPATHOTO BBEACHUE
MblIlIaM pa3andHbix 103 JITIC 3aBUCUT OT 103bl BBO-
IuMoro npenapara. /I paboTtsl Oblia BEIOpaHa 103a
1 mxr JITIC.

Ha pucynke 2A mipencrtaBiacHBI JaHHBIC O BIUSI-
Huu TNFa-cBsi3biBatolero 6enka B nose 10 Hr/Ha
MbIlIb HA U3MEHEHUE CPeIHUX 3HAauYeHUI UHAeKca
N/L nipu BBenenun 1 Mxr JITIC. BunHo, 4yro 6eok
He BJIMSET HU Ha caM uHaekc N/L, HU Ha u3MeHe-
Hue uHAekca mon nevictBueM JIIIC. YBemmuenwume
no3bl TNFo-cBga3piBatoniero 6enka B 100 pa3 tak-
JKe He BJUSUIO Ha 3HAuyeHUs MHAeKca (JaHHbIE He
npuBencHbI). JlaHHBIC TIPeACTaBICHHBIC HA PUCYH-
Ke 2b moka3bIBaloT, YTO MpeaBapuTeIbHOE BBEACHIE
TNFa-cBsi3biBaolero 6ejika 10CTOBEpHO MHTUOU-
pyet JIIIC-ctuMyInpoBaHHOE ITOBBIIIICHNUEC YPOBHS
BH/IHK uepe3 8 u 11 yacoB. OgHako yepe3 24 yaca
rpymnna Mbiieil ¢ coBMmectTHbIM BBeaeHueM JITIC u
TNFo-cBsa3piBaromniero 0enka IEMOHCTPUPYET IT0-
BbilieHre ypoBHs BHAHK, HecMoTps Ha To, 4TO B
JINTC-uanyumpoBaHHo rpyrre ypoBeHb BHAHK
9TOMY BPEMEHU CHIDKACTCS. AHaJIM3 KapTUHBI U3-
MEHEHUSI CpelHero I0 TpyIle 3HAaueHUs YPOBHS
BHAHK nipu BBenenuun TN Fo-cBsi3biBaroliero oe-
Ka CBUIETEJIbCTBYET O TOM, UTO ITOBBILLICHNE YPOBHS
BH/IHK uepe3 24 yaca BBI3BAHO HETIOCPEACTBEHHO
oenkom (puc. 2B). Kpome Toro, B 3T0it rpymre de-
pe3 8 yacoB rmocje BBeAeHMUsI Oejika HaOJIoJaeTCs
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PucyHok 1. U3meHeHune cpeaHux 3HaueHun ungekca N/L (A) n yposHsa BH [IHK (B) B rpynnax mbiwen npu BBeaerum JIMC
Mpumeyanue. Mo ocu abeuucc: Bpems, yackl; no ocu opanHat: A — BenuuuHa nHaekca N/L; b —koHuenTpaumsa BHOHK (Hr/mn).
KoHTtponb — wrpux (n =3 ); 10 Hr JINC — anunHbIi wrpnx-nyHkTup (n = 3); 1 Mxr JINC - kpyrnbie Touku (n = 3); 100 mkr NINC - cnnowHas

nuHma (n = 3).

Figure 1. Change in the average values of the NL index and the level of ex DNA in groups of mice after the introduction of LPS

Note. On the abscissa: time, hours; along the y-axis: A, the value of the N/L index; B, cfDNA concentration (ng/mL). Control, stroke (n = 3); 10 ng
LPS, long dash-dotted line (n = 3); 1 ug LPS, round dots (n = 3); 100 ug LPS, solid line (n = 3).
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PucyHok 2. luHamuka nameHeHusi cpeaHux sHaveHmn uigekca N/L (A) n yposhs BH HK (B, B) npu BBegeHun TNF-cB.
Genka

Mpumeyanue. Mo ocu abeumce: Bpems, Yachl; No ocu opauHat: A — 3HavyeHune unaekca NiL; B, B — koHueHTpauusi BHOHK (Hr/mn). Benbie
cTonoubI — KOHTpOnb (n =9 ); cTon6ubl co wrpuxoBkoi — TNF-cB. 6enok (n = 6); cepble cTon6ubl — JINC (n = 8); yepHble cToNOLbI —
JINC + TNF-cB. 6enok (n = 6). #— p < 0,05 - mexay JINC u koHTponem; ## - p < 0,05 — mexay TNF-cB. 6enok n JINC + TNF-cB. 6enok;
*—p < 0,05 -mexgy NNMC n NINC + TNF-cB. 6enok.

Figure 2. Dynamics of changes in the average values of the N/L index (A) and the level of ext DNA (B, C) with the introduction of
TNF-binding protein

Note. On the abscissa: time, hours; along the y-axis: A, index value N/L; B, C, cfDNA concentration (ng/mL). White columns, control (n = 9);
hatched columns, TNF-binding protein (n = 6); gray columns, LPS (n = 8); black columns, LPS + TNF-binding protein (n = 6). #, p < 0.05, between
LPS and control; ##, p < 0.05, between TNF-binding protein and LPS + TNF-binding protein; *, p < 0.05, between LPS and LPS + TNF-binding
protein.

yBenuueHue B 2 pasa cpegHero yposHst BHIHK mo Cy11ecTBYIOT TUTepaTypHbIE TaHHBIE O TOM, YTO
CPaBHEHUIO C KOHTPOJIbHOW WHTAKTHOW Trpymnmnoi, WHruouposBaHue axkTuBHOCTU TNF-o ocnabaser
yepes 11 gacoB yposenb BHAHK B rpynnie ¢ TNFa- akcnpeccuto CD44, Bausist Ha aronTo3, 4TO B CBOIO
CBSI3BIBAIOIIUM OEJTIKOM HUXE, YEM B KOHTPOJBHOUN oOYepenb MPUBOAUT K CHUXKEHUIO yaaleHUs harouu-
rpymrme. TaMM pa3pylIeHHOTO KJETOYHOTO Marepuaja, CIo-
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PucyHok 3. YpoBeHb BHHK y MHAMBMAYanbHbIX XUBOTHbIX B pa3HbIX rpynnax mopaensHoro CKB 3a6oneBaHus.
Npumeuatue: A — CKB*¢»™; 5 — CKB**», o ocu abeumcc: Bpems, Yackl. o ocu opguHat: koHueHTpaums BHOHK (Hr/mn).
Figure 3. Level of ¢cfDNA in individual animals in different groups of the model SLE disease.

Note: A, SLEneits- B SLEMeits* On the abscissa: time, hours. Y-axis: cfDNA concentration (ng/mL).

CcoOCTBYS1 0Opa30BaHUIO AyTOAHTUTEST, B TOM YHMCe K
JHK [2]. Bungumo, yepe3 8 u 24 yaca Mbl HabIona-
eM ooOycioieHHoe TNFo-cBs3biBaoIIUM OEJIKOM
ocjiabneHue (arouuTo3a, W TMOBBIIIEHUE YPOBHS
BHIHK. CHuxenue ypoBHs BHAHK uepe3 11 ua-
COB MOXET ObITh OOBSICHEHO T€M, YTO B KOPOTKOM
BpPEMEHHOM ITPOMEXYTKE MEKIY 3a00paMu KpOBU Ha
8 u 11 yacoB, ypoBeHb UHAYLIMPOBAHHOTO KPOBOIIO-
tepeii TNFa B riasame XXMBOTHBIX JOCTAaTOYEH JJISI
nojiHoro uHruouposaHusi TNFo-cBs3bIBalolIero
Oenka. DTo ompenenser 0Oojiee HU3KUI YpOBEHb
BHIIHK B rpynne ¢ TNFa-cBs3biBalolimmM 0€eJ1KOoM,
YeM B TPYIIIIe MHTAKTHBIX MBIIIei. TakuM oopa3oMm,
noka3aHo, yTo TNFa siBisieTcss omHUM U3 MeaUaTo-
poB JITTC-MHOYyLMPOBAHHOTO MOBBIIIEHUS YPOBHS
BHAHK in vivo, TNFo-cBg3bIBatommnii 0ejok aeli-
CTBYET KaK MHI'MOUTOP noBbllIeHUs ypoBHs BHIHK.
B cucreme naaykiym JITIC TNFo-cBg3biBatoLmii
0eJToK caM BBI3bIBaeT nosbilieHUe ypoBHs BHIIHK.
Panee Hamu ObLIO TTOKa3aHO, YTO OJHOKpPATHOE
BBegeHre 1 mkr JITIC u mocnenyroiiass WHIYKIIAS
CKB He u3MeHseT 0ajlaHC MPOLEHTHOIo coaepxKa-
HUS KUBOTHBIX B rpymax CKBueern* / CK B P 10
CPaBHEHMIO CO CTAHAAPTHON MHIAYKIIMEN ITATOJIOTUM.
bbu1o npoeneHo ndmepernue yposHst BHAHK y nH-
TaKTHbBIX MbllLIeN nociae BBeaeHus JITIC, a uepes cyT-
ku 1iociie BBeaeHus JITIC Ha 3TUX MblIax Oblia MH-
nyupoBaHa Monesib CKB, dyepe3 12 Henenb MbIIIeit
pasaenvin Ha rpynnbl CKBuedru iy CKBuedrir- Vera-
HoBJIeHO, uyTO npu BBeneHuu JINC nHTaKTHBIE TeHe-
TUYEeCKU oaHOpoaHbIe rTnopuabl BDF nemoHcTpupy-
IOT pa3Hylo TUHAMUKY udMeHeHus ypoBHs BHIHK.
PetpocniektuBHbIiT aHanu3 cBsi3u ypoBHs BHIAHK 1
OIpeaeIeHHOTO KIIMHMYECKOTO BapraHTa 3a00jIeBa-
HUS IMoKa3al, 4To B rpytine Mbltieil ¢ CK B ™ yya -

CTU MBIIIE OTMeYaeTCsl pe3KOoe MOBBIIIEHUE YPOBHS
BHJIHK Ha 8 yacoB 1 cHu:KeHUe ypoBHS K 24 yacaM
y BCeX MBbIIIEi, a B rpynmne Mbiiiein ¢ CKBre®r ™ Ha-
OnronaeTcs mjaaBHoe Bo3pacTaHue ypoBHs BHAHK k
11 gacy, ¢ naIbHEH MM MOBBIIIIEHUEM VIV TTOHVXE -
HueM Ha 24 gaca (puc. 3). O0e TpyHITbl He SBIISIIOT-
Csl OMHOPOAHBIMU 1O IMHAMUKE U3MEHEHMSI YPOBHS
BHAHK, 1 B TO Xe BpeMsl KpuBbIe, MPUBEICHHbIC Ha
pucyHkax 3 A u b, Mo3BoJISIIOT NPEANOI0XKUTb, YTO
peaxinm, 00yCcIaBIUBaIONIe TeTEPOreHHOCTh 3a00-
JIeBaHUSI, MOTYT UMETh pa3JIMYHbIC YT U CKOPOCTHU
MMPOXOXIEHMS Tpoliecca, oTpaxkaeMble B JMHAMUKE
usMeHeHuit ypoBHs BHIIHK.

3aKnyeHne

B pesynbsrate usmepenus yposHs BHIHK B nu-
HaMUKe YCTaHOBJICHA BBIpakeHHasl TeTEPOTreHHOCTh
orBeta Ha JIIIC y reHeTM4eCKM OJTHOPOIHBIX XKU-
BOTHBIX. BO3MOXHO, 3TO OOYCIOBJIEHO BIMSIHUEM
MHOTOUYMCJICHHBIX BHYTPEHHHX (DAKTOPOB, B TOM
YHCJIe SITUTEHETUYSCKUMH U3MEHEHUSIMHI B CICTEME
BPOXXICHHOTO MMMYHUTETA, BBI3BIBAIOIIMMU CIBUT
O6anaHca aktuBHOCTU Thl- u Th2-cyorionynsuuii, u
NPUBOISIIVMA K KOHEUYHOMY BBIOOPY BapHaHTa, IO
KOTOPOMY TIOHAET pa3BUTHE MMMYHHOTO IIpoliecca B
KaXXI0OM KOHKPETHOM CiIydae.

Takum ob6pazom, uccinegoBanue ypoHst BHIHK
B JITIC-uHAYIIMPOBAaHHOW peaklMu, MOAEIUpPY-
OIIeld paHHUE COOBITUS (POPMUPOBAHUS AYyTOMM-
MYHHOM IaTOJIOTUM, ITOKA3aJI0, YTO KOHIICHTPAIIUs
BHHK gBiseTcss nocTaTOUHO YYBCTBUTEIbHBIM U
JIAOMJIBHBIM TapaMeTPOM, KOTOPBI MOXKET OBITh MC-
TOJIB30BaH IS N3ydeHUS (PeHOTUITUIECKOM TeTepo-
reHHocTU nHaynuposanHoi CKB.
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