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B cratbe mpencTaBiieHbl pe3yJbTaThl U3YYEHUs] BIMSIHUS PEKOMOMHAHTHOTO MBIIIMHOTO (hakTopa HEKpO3a OIMyXoJiei
(rMu-TNF) u TNF-anraronucra HoBoro tuma, TN F-cBs3biBatoiero 6eiaka Bupyca HatypanabHo# ociibl (VARV-CrmB),
Ha MUTPALMOHHYIO M OKUCIUTEIbHO-METab0INUeCKy0 DYHKIMU JIEMKOLUMTOB Mblleil TuHuu Balb/c. [Tpu snukyraH-
Hoii anmiukaiuy rMu-TNF ycunnBaeT MUTpallMOHHYIO CIIOCOOHOCTh ¥ MHTEHCUBHOCTbh OKMCJIUTEILHOTO MeTaboau3ma
JIERKOLMTOB KpoBU Mbiiei. [Ipu atom ycraHoBieHo, yTo tMu-TNF KoHauumnoHupyeT (MpaiMuUpyeT) JeHKOUUTHI, 3TO
MPOSIBJISIETCS] B YCUJIGHUM MPOAYKIMM aKTUBHBIX MeTab0auTOB Kucjiopoaa (AMK) B oTBeT Ha JOMOJTHUTENbHBINA CTHU-
myn — 3uMo3aH. bemok VARV-CrmB neittpamuzyer TNF-3aBucumyo nponykimio AMK neiikonmutaMu 1 HOpMaJIu3yeT

UX pCaKTUBHOCTD.

Knouessie ciioBa: (pakTop Hekposa omyxoseit, TNF-cBsizbiBaonuii 6eJ10K, aKTUBHBbIE (DOPMbI KUCJIO-

pola, BUPYC HATYPaJIbHOM OCIIbI, JEHUKOLUTHI.

OaHVMM M3 KJIIOUEeBbIX KOMMYHUKATUBHBIX Me-
IHATOPOB MMMYHHBIX M BOCHAJUTEIBHBIX peak-
U OpraHMW3Ma 4YeJoBeKa M XMUBOTHBIX SIBIISIETCS
¢dakrop Hekpo3a onyxoiaeil (TNF). TNF, B3aumo-
IEUCTBYSI C pelenTopaMyd LUATOMIa3MaTUYECKOMN
memOpansl TNFRI (p55) m TNFRII (p75) [1],
3aMyCcKaeT KackajJ BHYTPUKJIETOUHBIX peaklluii, B
TOM 4YHCJIE MOIYJIUPYET OKUCIUTEIbHBIM MeTabo-
Ju3M  (QaroUTUPYIOLIMX KIeTOK. Bbicokasi peak-
LIMOHHAsA CIOCOOHOCTh AaKTUBHBIX METAabOJUTOB
kuciopona (AMK) ompenenasger MX TOKCUYHOCTH
ISl OMOJIOTUYECKUX CUCTEM Ha BCEX YPOBHSIX — OT
MOJIEKYIIPHO-KJIETOYHOTO 10 OPTaHM3MEHHOTO.
Hanpumep, runepmnpoaykuuss TNF nu AMK npu

MacCCUBHOM aHTUTeHHOW Harpyske WU/ujiv Ha (oHe
nedUIMTa aHTUOKCUIAHTOB NPUBOINUT K pa3pylile-
HUIO KJIETOK U TKaHeiu [2].

C yd4eToM pojay IUTOKWHOB B MEXaHM3Max pa3-
BUTHSI MHOTMX COLIMAJIbHO 3HAYMMBIX 3a00JIeBaHUIL
MPOBOIUTCS TIOMCK JIEKapCTBEHHBIX CPEICTB, CIIO-
COOHBIX HE TOJIBKO MHTMOUPOBATh UX CUHTE3 U MPO-
LIECCUHT, HO W TPEAOTBpalllaTh B3aUMOAEHCTBUE C
adhdekTopHbIMU KileTkamu [3]. JInst cozmaHus Je-
KapCTBEHHBIX CPEJCTB UCIOJIb3YIOTCS MOHOKJIOHAb-
Hele antuTena (Infliximab, Adalimumab) [4, 5] win
PEeKOMOMHAHTHbIE XMMEpPHbIe OEIKU, COCTOSIILINE U3
TNF-peuenTopHbIX 1 IMMYHOTIJIOOYJIMHOBBIX JOME-
nos (Etanercept) [6].
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B Hacrosiiee Bpemsi TOJIy4YeHbl pa3pelieHMs
IJIsI  TIpaKTU4ecKoro mnpuMmeHeHus Takux TNF-
6iokaTopoB, kKak Remicade® (Centocor Inc., Mal-
vern, CIIA), Enbrel® (Immunex Corp., CIIA),
Humira™ (Abbott Laboratories, CIIIA), ux neiicTBy-
oM HavajioM sgBistiorcs Infliximab, Etanercept u
Adalimumab cooTBeTcTBeHHO. OIHAKO 3TH mpemna-
paThl He 00J1aJal0T YHUBEPCAJIbHOCTBIO U MPOTHUBO-
MoKa3aHbl OOJILHBIM C CEPAEYHO-COCYIMCTHIMU 3a-
boneBaHussMu [7], TyOepkyiae3om [8], JaTeHTHBIMU
BUPYCHBIMU MHPeKuusIMu [9].

Bo mHorux HayuHbix LieHTpax Poccum takxke Be-
IyTCSl pa3pabOTKWM OPUTMHAIbHBIX MpernapaToB sl
CHUCTEMHOM OJIOKa/bl KJIIOUEBBIX LIUTOKUHOB, B TOM
ypucne TNF. B yacTtHocTH, BBIIEIEH U OXapaKTepu-
30BaH HOBBIM Tun TNF-antaronucra — TNF-cBs-
3bpIBaIOIIMIA OeJIOK BUpyca HaTypasibHOI ocmibl (VARV-
CrmB) [10—12]. ABTOpamMu yCTaHOBJIEHO, YTO, KPOMeE
a¢dexruBHoit TNF-HeilTpanusyoliieit akTUBHOCTH in
vitro, VARV-CrmB oka3biBaeT BblpaxkeHHOE JieueOHOoe
nericTBUe B aKcrepuMeHTanbHoi Monenau JITIC-uH-
JIYLIMPOBAaHHOTO 3HIAOTOKCUMHOBOTO 11I0KA Y CTEPUJIb-
HbeIX (specific pathogen free, SPF) wmplieil nuHun
Balb/c, nocroBepHO yBeJMUYMBast MPOLIECHT BbIKUBILIMX
XUBOTHBIX. KpoMme TOro, mokaszaHo, 4TO PEKOMOU-
HaHTHBIM BUpYCHBIN Oetok VARV-CrmB neitTpanu-
3yeT in vitro LIUTOTOKcHueckoe naeiictBue rMu-TNF
U JUM@OTOKCHMHA-0. B 3KCIEPUMEHTAX C MBIILIMHbI-
Mu (pudpodsactamu guHuu 1.929 [11]. Takum 00-
pasoMm, ycraHoBieHo, 4yto VARV-CrmB oGnamaer
TNF-He#iTpanusyoolieii akTUBHOCTBIO Kak in Vitro,
Tak U in vivo. OnHaKO ISl YTOUHEHUS MEXaHU3MOB
TNF-neitrpanusyroniero 3gpgexkra HeoOXOOUMBI BCe-
CTOPOHHHME HCCAENOBaHUSI OMOJOTMYECKUX CBOKNCTB
VARV-CrmB.

B cBgI3M ¢ 3TMM 1EeabI0 HacToslel pabdoThl
SIBWIOCh MCCJIEJOBAHUE BJIUSHUSL PEKOMOUHAHT-
Horo TNF-cBa3biBalomiero Oejka BUpyca HaTy-
paibHOil ocribl VARV-CrmB Ha MurpauMoHHyo u
OKHCJIUTEbHO-MeTab0IMYeCKYI0 (DYHKIUIO JeHKOo-
LIMTOB KPOBU Mbllel JuHuM Balb/c npu snukyTaH-
Hoit ammmkauuu TNF.

Marepuan 1 METOBI

OKCIEepUMEHTBI MPOBOAWUIN Ha MbIIIAX-CaMlax
muHuM Balb/c maccoii 23—25 r. ZKMBOTHBIX comepxka-
JIM B CTaHIAPTHBIX yCiIoBUsX B BuBapuu HUMN xnu-
Hu4yeckoit ummyHoJsiorun CO PAMH.

B pabote ucronb30Baii peKOMOMHAHTHBINA MBbI-
muHelii TNF (rMu-TNF), BbieneHHbId U3 0Oak-
TepUaJibHOTO ITamMMa-mnpoayueHTa [10], u Oeyok
VARV-CrmB, moayyeHHBI IO METOIY, OIMCAaHHO-
My B pabote [13].

OnukyTraHHyto anrukauuio rMu-TNF u VARV-
CrmB Ha nmop3ajibHYI0 IIOBEPXHOCTH OOOMX YIIEit
MBIIIIE B 00BbeMe 25 MKI/yXO IIPOBOAWIM IIO
Cumberbatch M. et al. [14].

KuBoTHble ObUIM pasneneHbl Ha 4 rpynnbl: 1-s
(KoHTpoOJIbHAS) TpyIna — 3MUKyTaHHas obpaboTkKa
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docharaeim Oypepom (PBS) (n = 8), 2-a rpym-
ma — snukyraHHas ammumkanusgs rMu-TNF B mose
500 vr/mpius (n = 15), 3-g rpynma — SIMKyTaH-
Hoe mpuMeHeHue pekoMOuHaHTHOro VARV-CrmB
B mo3e 500 Hr/mbib (n = 15), 4-g rpynma — sn0u-
kytaHHas anmiaukaius 500 Hr tMu-TNF u, cnycts
30 muH, 500 Hr VARV-CrmB (n = 15).

ZKMBOTHBIX BBIBOIWJIM U3 3KCIIEpUMEHTa yepes 2,
24 u 72 4 mocie 3MMKyTaHHON ammaukaiuu PBS,
rMu-TNF u VARV-CrmB corinacHo mnpaBwiam
WUCIIONb30BAaHUSI  IKCIIEPUMEHTAIbHBIX  >KMBOTHBIX
C COOJIoAeHWEM TMPUHIIMIIOB TYMAHHOCTHU, U3JIO-
JKeHHbIX B IuUpekTuBax EBporeiickoro cooOiecTBa
(86/609/EEC) u Xe/nbCUHKCKOI AeKIapallyii.

IToacyer KoauMyecTBa JIEHKOLIMTOB Ilepudepuye-
CKOW KpOBM TMPOBOAWIW NPU MOMOIIM TFeMaTOJOTHU-
yeckoro aHanmuzaropa PCE-90 (ERMA Inc., fAno-
HUS).

OKUCAUTETbHO-METa00INYECKYIO byHK1LIUIO
JIEHKOLIMTOB KPOBU OLIEHUBAJIU MO MWHTEHCUBHOC-
T JIIOMUHOJ-3aBUCUMOM  XeMWUJIIOMUHECLIEHIN U
(XJI) [15] Ha My/IbTHMOAATBLHOM TUIAHIIIETHOM PU-
nepe «LB 941 TriStar» («Berthold Technologies»,
I'epmanust). st OoLIeHKM peaKTUBHOCTU JIEHKOIIM-
TOB 100aBJISIIA CYCIIEH3UIO JPOXXKEBOTO MojMcaxa-
puna 3umo3aHa A (Sigma, CIIIA) B KOHLIEHTpaluu
5 MI/MJI ¥ pPaCCYUTHIBAJIM UHACKC CTUMYJISIIUU KaK
COOTHOIIEHUE 3UMO3aH-UHAYLIUPOBAHHOW U CITOH-
tanHoit XJI. Perucrtpanmmio WMHTEHCUBHOCTH XJI
KaXXJI0l MpOObI OCYIIECTBISIIA €XEMUHYTHO B Te-
yeHue 20 MuH. Pe3ynbTaThl BeIpaXajiu B YCIOBHBIX
equHuuax (1 ycia. em. = KOJMYECTBO WMITYJIbCOB,
ucryckaembix 1 neiikomurom 3a 20 MUH).

Murpaiiyio KJIeTOK U3 KOXXHOI0 3KCIIJIaHTaTa 1o-
cie ammuKauuy MeimaM rMu-TNF onpenensuiu mmo
Merony Larsen et al. [16]. CyMMapHOe KOJIMYECTBO
KJIETOK, MATPUPOBABIIMX U3 1IEJIOr0 KOXHOTO JIOC-
KyTa (Dop3ajibHasi MOBEPXHOCTh yXa), IMOJTYYEHHBIX
yepe3 2 1 24 4 nocie anmmkanyuy rMu-TNF u PBS
(KOHTpOJIb), TOACUUTHIBAIM B Kamepe ['opsieBa yepes
24 4 KyJ1bTUBUPOBAHUSI.

CraTucTuueckyro oopaboTKy pe3yJbTaTOB MCCe-
JIOBaHUS TIPOBOAMWJIM, BBIUUCISS cpeaHee apudme-
T4yeckoe 3HadeHue (M), ommbOKy cpemHero apud-
METUYECKOTO 3HaUYeHMS (M) U MPEICTaBIsUIM B BUIE
M + m. Paznuuusi Mexnay IpylnmnaMu OLICHUMBAIU C
nomoliplo Kputepuss CTblOJEHTa, JOCTOBEPHBIMU
cuuTanuch pedyabraTthl pu p < 0,05.

Pe3yabTaTbl

Jlunamuxa uzmenenus ooéwjeco Koaunecmea aelii-
Koyumoe kpoeu. Y XUBOTHBIX KOHTPOJIBHOW TpyTI-
bl 001IIee KOJIMYECTBO JIEUKOIMTOB KPOBU TMOCTE
anmaukauuu PBS Bospacrano u yepe3 72 u yBe-
JTamiIochk B 3,4 pasa (ta6a. 1). [lpu anmmkamuu
rMu-TNF HaGmiomanm HEYKJIOHHBIII POCT 4YKCIa
JIEMKOLMTOB KpoBU. Tak, uepe3 2 4 ux coaepKaHue
Bo3pacTaysio B 1,8 paza mo cpaBHEHUIO ¢ IloKa3aTe-
JIIMU KOHTPOJIBHBIX MBILIEN U TOCTUTAIO MAKCUMY-
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06LL(€€ Koauvecmeo ﬂeﬁxouumoe KposUu U UxX muepauyuOHHAA aKmueHoCmb

y moiueti nocae annaukayuu 6eaxa VARV-Crmb rMu-TNF-o6pabomantbim 3cCUB0MHbIM

Tabauua 1

KomruectBo neiikouutos Kposu, x 10°/1 | KosmuecTBo MArpupyoImux Jeikouuros, x 103
I'pynna XKuBOTHBIX
2y 24 4 72 4 24 24 4 72 4
Kontposnb 4,2 £ 0,7 8,4+ 3,7 16,0 £ 1,9 7,6 £ 0,8 11,3+ 0,7 153 1,5
rMu-TNF 8,7 £ 0,7* 17,1 £ 0,6* 18,6 £ 2.8 17,8 £ 1,4* 8,2 %09 11,8 £ 1,6
VARV-Crmb 7,0 £ 0,5*% 18,1 £ 0,9* 12,5 £ 3,7 8,0 £ 1,7% 8,7+ 1,0 7,1 £ 0,7*
rMu-TNF + VARV-Crmb | 2,9 £+ 0,3*# 9,6 £ 1,87 152 £ 1,5 11,7 £ 1,17 10,2 £ 1,2 9,709

Ilpumeuanue: 3mech 1 B Tada. 2, Ha puc.. * — 3HadeHMs, goctoBepHO (p < 0,05) oTaMyalolIecss OT BEJIMYMH COOTBET-
CTBYIOLIMX MOKa3aTesieil KOHTPOJIbHOM IPYIIIbI, # — OT BEJIMUMH COOTBETCTBYIOLIMX MOKa3aTeseil Mblllieid, 06paboTaHHBIX

rMu-TNF.

Ma 4depes 72 4. Anmaukauusi TVARV-Crmb Takxke
BbI3bIBAJIa YBEJUUYEHHE UYMCICHHOCTH JIEMKOLMTOB
KPOBM MblllIeii, HO MeHee BbIpaXeHHOe, YeM Mpu-
meHeHue rMu-TNF. B 1o ke Bpems amnmiukamus
r'VARV-Crmb pocToBepHO CHMXKaAlla KOJIMYECTBO
neikouuToB y rMu-TNF-o00paboTaHHBIX MBIIIEH.
M3MeHeHUe YKMCIEHHOCTH JIEMKOLIMTOB KPOBU IIpU
anmaukauuu kak PBS, tak u rVARV-Crmb Mmo-
XeT OBITb pe3yJbTaTOM CTpecC-peakluuu B OTBET
Ha TMPOBOJMMBIC MAHUIYJSILIUU, MPU KOTOPOI Ha-
O1r0JaeTCsl BHIXOJ KJIETOK U3 JIeTl0, B TOM YMCJIe U3
KOCTHOT'O MO3ra, BCJEACTBUE YCUJICHUST MPOAYKIIUU
sHgoreHHoro TNF.

Ouenka muzpayuoHHoOll aKmueHoCmu AeliKoyumos.
YV MbIIeii Bcex IPyIIl, 3a UCKITIOUCHUEM KUBOTHBIX,
obpaboTta”HHbIX 'VARV-Crmb, HaG10ganu ycuieHue
Murpanuu JekouutosB (tada. 1). IIpu stoMm crout
OTMETUTH, YTO, IO AaHHBIM Larsen et al. [16], okoJo

60 % MUTPUPYIOIINX KJIETOK SIBIISIIOTCST T€HIPUTHBI-
MM KIIeTKaMU. Y XKMBOTHBIX KOHTPOJIBHOM TPYIIITHI
CyMMapHO€ KOJWYECTBO JICHKOIIMTOB, MHUTPUPYIO-
IIAX M3 KOXHOTO JIOCKYTa JOP3aJIbHOM ITOBEPXHO-
CTU yXa, IIOCTeNeHHO Bo3pacTajo (4epe3 72 4 — B
1,9 paza). IIpu ammmukauuu rMu-TNF HaGmoganu
BOJTHOOOpPA3HBI XapakTep W3MEHEHMS MUTpaluu
KJIETOK: yKe uepe3 2 U MX KOJIMYECTBO Pe3KO Bo3pac-
Tajno (B 2,4 paza), yepe3 24 4 CHUXKAJIOCh JO YpOB-
HSI KOHTPOJIbHBIX BEJIMUMH, a 3aTeM HECKOJbKO I10-
BollIasioch. [Ipu o6pabotke Mbiiieit TVARV-Crmb
BEeJIMYMHA MCCIIEAYeMOTO TToKa3aTellss He MEHSJIach.
B 10 ke BpeMs mpakTU4YeCKM Ha BCEX CpOKax HaAOJIIO-
neHnst 'VARV-Crmb gocToBepHO CHMKAl KOJIWYe-
CTBO MUTpHUpYIOLIMX JielikouToB y rMu-TNF-o0pa-
OOTaHHBIX MBIIIEH.

Hccaedosanue  oxucaumeavHo-mvemadoau1eckoi
dyukuuu aeiixouumos kpoeu. PesynabraThl uccie-

A * 40' * B
164
=
o
= 30 %
o
5; I 5 4 T+
? * 1
[=a]
: 2 ¥
=
é 4 104
O Kontpone ¥ rMu-TNF
A VARV-Crmb ¢ VARV-Crmb + rMu-TNF
0 T T T 0 T T T
2 24 72 2 24 72

BpeMﬂ nocCJiC anrjnKauuu, 4

Puc. Uzmenenue unmencuenocmu cnonmantou (A) u sumozan-undyyuposantnou (b) XJI retikoyumoe kposu moiuiell
nocae annaukayuu beaxa VARV-Crmb rMu-TNF-o6pabomannbim scueomusim
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noBaHus XJI mokaszanu, 4To yxe yepe3 2 4 Iocie
anuKyTaHHOU 00paboTku rMu-TNF aktuBupyercs
OKMCJIMTEIbHBIM MeTa00au3M JIEMKOLMTOB KPOBU
MBIIIeH, JOCTUTrasi MakcuMyma udepe3 24 4, a 3aTeM
MOCTENMEHHO CHUXAETCS 10 KOHTPOJIbHBIX BEJIUYMH
K 72 4 HabmoaeHust (puc. 1A). B To ke BpeMs yepe3
2 u 24 4 nocne ob6pabotku Mmbieir r'VARV-CrmB
MHTEHCUBHOCTb crHoHTaHHO XJI JeiKoLUTOB
KPOBM HE MeEHsJIach, HO 4yepe3 72 4 Bo3pacTaja
M0 CpaBHEHUIO ¢ KOHTposieM. Ilpu snuKyTaHHOU
ammmkannn VARV-CrmB nmaHHBIT 1TOKa3aTens,
oTpaxarolui OKUCJIUTEJIbHO-META00IMUECKYI0
(GYHKUMIO JIEMKOLUTOB KPOBU MbIlIeii, oOpaboTaH-
HbIX TMu-TNF, 3HaunTenbHO CHMXAaJICSA, YTO CBU-
neteabcTByeT 0 TNF-HelTpanusyoolleid CriocoOHo-
ctu bGeka.

H3menenue peaxmusHocmu aelKoOUUmMo8 Kpoeu.
PesyapTaThl ucCaeNOBaHMUSI MOKa3alud, YTO MpPU 00-
padorke Mbieidr VARV-CrmB uHTEHCHMBHOCTB
3UMO3aH-CTUMYyJMpoBaHHoro XJI oTBeTa JieKoIu-
TOB KPOBU TMPaKTUUYECKU HE OTIMYajachb OT KOH-
TPOJIbHBIX 3HaueHUi. B TO Xe BpeMsi Ha BCEX CpoO-
Kax HaOJoJeHus Mocje 3MUKYTaHHOK anmuIMKaluuu
rMu-TNF paHHbBI IMOKa3aTenb y MBbIIIEH 3HAYM-
TeJIbHO BO3pacTall, a 00paboTKa 3TUX >XXKMBOTHBIX
VARV-CrmB npuBoauia K ero 10CTOBEpHOMY CHU-
xeHuto (puc. 1B). [Ipu sToM Hanbosee BhIpakeHHOE
yCUJIEHUE 3MMO3aH-MHAyLMpoBaHHOro XJI oTBeTa
JICMKOLIMUTOB HAOJI0AaIN y MBIl yepe3 2 U mocie
aMUKyTaHHOUW ammukauuu rMu-TNF, a nmpumeHe-
Hue VARV-Crmb conpoBoxaanoch ero yMeHblleH!U -
eM B 1,6 paza (p < 0,05).

AHaJIN3 Pe3yJbTaTOB pacyeTa HHAeKca CTUMY-
Iauny nokasan, 4yto 6e1ok VARV-Crmb He MeHsn
PEAKTUBHOCTH JIEHKOLIMTOB KPOBU MbIIIeH (TadJ. 2).
Cpenu ucciaenyeMbIX TPyl XUBOTHbBIX, CY/s 10 JaH-
HOMY M0Ka3aTeso, MaKCUMalbHO BbICOKAs PEaKTUB-
HOCTb JIEUKOIIUTOB OblIa BBISIBJIEHA Y MBIILIEH yepe3
2 4 mocie 3nuKyTaHHo#N anmiukauuu rMu-TNF,
KOTOpasi COXpaHsUIaCh Ha BBHICOKOM YPOBHE U uyepe3
24 4y, a X 72 4 He OTJMYAJIMCHh OT 3HAUCHUS KOH-
TpoJsibHOM Tpyrnbl. Ha Bcex cpokax HaOMoAeHUs ar-

iMKaTuBHOe ipuMeHeHre VARV-Crmb npuBoauio
K HOpPMaJIM3allMi PEaKTUBHOCTH JIEUKOIIUTOB KPOBH
rMu-TNF-06paboTaHHBIX MBIIIEA.

O0cyxnaenne

st uzydyenus BaussHusg rMu-TNF Ha ¢yHKImo-
HaJIbHOE COCTOSIHME JIEUKOLUMTOB U ouLeHKu TNF-
HelTpanuaylolleil cnocooHoctu 6e1ka VARV-Crmb
B HACTOSIILEH paboTe MCIONb30BAIM SMUKYTAHHBIN
anmJIMKaTUBHBIM METON Bo3aeiicTBUsI. MeTon upes-
KOXHOW JOCTaBKU JIEKapCTBEHHBIX CPEJICTB B COCTa-
Be Maseii, rejieit u apyrux ¢GopM LIMPOKO MpUMe-
HSETCS B KIIMHUYECKOM TPAKTUKE C He3araMsSITHBIX
BpeMeH. Kpome Toro, pa3amvyHbie TTaTOTEHHBIE areH-
THI, OPraHMYECKWe W HEOPTraHWYECKUEe COCTUMHEHUS
TpY KOHTAaKTe ¢ KOXeW BBI3BIBAIOT pa3BUTHE BOCIIA-
JINTEBHBIX ¥ UMMYHOIATOJOTUYECKUX (ayiepruye-
CKHX) TPOLIECCOB HE TOJHKO B KOXE, HO M BO BHY-
TPEHHUX OpraHax.

B Hammx ucciaeaoBaHUSIX ObUIO BbISIBIEHO, UTO
Mpu 30uKyTaHHOUW ammumkanuu rMu-TNF mpowuc-
XOJUT YCUJIEHWE MUTPALIMOHHOM CITIOCOOHOCTU U UH-
TEHCHBHOCTU OKUCJUTEIbHOrO MeTabou3Ma JielKo-
LINTOB MBIIIICH. YCUIeHNEe MUTPAIIUM JICHKOIINTOB B
30Hy BozaericTBus rMu-TNF mMoxeT OBITH CBSI3aHO
C aKTWBalMeil pPe3UAEHTHBIX TMCTUOIUTOB, KIETOK
JlanrepraHca, J€HIPUTHBIX KJIETOK, TPAHYJIOLIUTOB,
MPONYLIMPYIOIIUX LEbI CHEKTP XeMOTAKTHYECKMX
MEIMaTopoB, TakMx Kak jelikorpueHnl C4, B4, D4,
uHtepneiikuubl (IL-18, IL-6, IL-8 u T.m.), TNF un
KOMITOHeHTH KoMruieMeHTa C3a, C5a [17]. B akcme-
PUMEHTaX C WHTpaJepMajbHbIM BBEACHUEM MbIIIaM
rMu-TNF u rIL-1p Habnoganu ycuneHue MUrpauuu
KiIeTok Jlanrepradca, a TIpUMEeHEHHUE COOTBETCTBYIO-
IIAX MOHOKJIOHAJIGHBIX aHTUTE OTMEHSIIO 3TOT (-
¢exr [18]. IIpu 3TOM yCTAaHOBJIEHO, YTO XapaKTep
MUTPAIIMOHHON aKTUBHOCTU KJIETOK BO MHOTIOM 3a-
BMCHUT OT KOHIICHTpaIluy IIUTOKMHOB. Hampumep, B
sKcnepuMeHTax Stoitzner et al. [19] mokasaHo, 4TO
Huskue 103bl TNF-a (10—50 EO/Ma) cTUMYIMPYIOT
MUTpALMIO IEHAPUTHBIX KJIETOK, a Beicokue (5000—
10000 EO/Ma) — CHMXKAIOT, YTO MOATBEPKAAeT T'-
note3y onoxkanel perentopoB TNF-a [TNFRI (p55)

Tabauua 2
HUndexc cmumynsyuu Aelikoyumos Kposu molilell
nocae annauxayuu 6eaxa VARV-Crmb rMu-TNF-obpabomanubim HCUBOMHbIM
Cpok HaOmoneHus (4)
T'pynnbl KUBOTHBIX
2 24 72
KonTponb 2,07 + 0,27 2,07 + 0,27 2,07 + 0,27
rMu-TNF 3,60 £ 0,18* 2,90 + 0,10* 2,80 = 0,34
VARV-Crmb 2,42 + 0,26* 2,20 £ 0,14* 2,00 £ 0,38
rMu-TNF + VARV-Crmb 2,60 £ 0,18* 2,37 £ 0,15* 2,70 = 0,25
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u TNFRII (p75)] «3anpeneabHBIMU» KOHLIEHTPAIA-
SIMA 3TOTO IIUTOKMHA.

CTuMynsiuusi  OKUCJIUTESbHO-MeTaboIMueCcKOo
(GYHKUUM JIEWKOLIMTOB KPOBU TIPU SMUKYTaHHOM arl-
mmmkau rtMu-TNF nipoucxoant, BO3MOXHO, MpHU
HEIMOCPeACTBEHHOM €ro IMoMnaJgaHui B TeMOLIMPKYJIS-
muoo. B HaydHOU nuUTepaType MMEIOTCSI MPOTUBOPE-
yuBble AaHHbIe O AeiicTBUM TNF Ha oKMCIUTEIb-
HbIIA MeTaboJM3M JIEHKOLMTOB. PesynbTaThl OmHMX
aBTOPOB CBUAETENLCTBYIOT, uTo TNF He uHaymu-
pyeT IIPOAYKIIWIO aKTUBHBIX META0OJUTOB KMCJIO-
pona, Ipyrue ucciefoBaHus MPUBOAST OKa3aTeslb-
ctBa mnpsMoir AMK-reHepupytoleid cnocoOHOCTU
TNF [2]. C npyroii CTOpOHBI, HE UCKJIFOU€HA BO3ZMOX-
HOCTb OIOCPEJOBaHHOW aKTUBALIMU OKUCIUTEIbHO-
MeTaboIMYecKoi (DYHKIIMU JEeHKOLUMTOB KPOBU MO
JIeicTBUeM LUTOKMHOB, B ToM uuciae TNF, cekpe-
TUPYEMBIX PE3UACHTHBIMU (parolutaMy B 30HE arl-
miMkaTuBHoro BosaeiicTBusi tMu-TNF, kotoprie, B
CBOIO OYepedb, CIIOCOOCTBYIOT KacCKaJHOMY 3aIlyCKY
MPOOYKIMM MEAUaToOpoOB JeHKoUUTaMH, obecIie-
yuBas BbicOKMII ypoBeHb TNF B umpkynupyloiiei
KPOBH.

B Hammx skcnepuMeHTaX BBISIBICHO M3MEHEHUE
PEaKTUBHOCTU JIEMKOLMTOB KPOBU TIpU alrivMKa-
TuBHOM BozzaevictBnn rMu-TNF. Tak, Ha momos-
HUTEJbHYIO CTUMYJSLMIO 3MMO3aHOM JIEHKOLIUTHI
KpPOBU MblllIeii, MOJyYeHHBbIE TOCJe SMUKYTaHHOM
anmmKauuu (ocoOeHHO Yepe3 2 4) OTBEeYaloT JIbI-
XaTeJbHBIM B3PBIBOM, MPOAYLUPYS 3HAYUTEIbHO
oonpine konuvyectBa AMK, 4To CcBUIETEIBCTBYET
0 Pa3BUTUU TUIIEPPEAKTUBHOCTU 3TUX KJIeTOK. IIpu
9TOM CTOUT OTMETUTb, UTO JIEMKOLIUTHI, MOJIYyUYECH-
Hble 4yepe3 2 4 mociie anmmkauuu VARV-CrmB,
B JaHHOU cucteMe reHepupoBaim AMK Ha ypoBHe
MHTAKTHBIX KJIeToK. OTciloma BHAHO, YTO Ha JaH-
HOM 3Talle 3KCIepUMEHTa JIEMKOUMUThl HaXOASITCS
B COCTOSIHUM KOHIMIIMOHMPOBaHUS (IIpaiiMupoBa-
HUSI), a CTUMYJSILIUS 3MMO3aHOM TMEPEBOIUT UX B
COCTOSIHME TIOJIHO# akTuBauuu. B Hacrosiee Bpe-
Ms$I TIDUHSITO CUMTATh, UTO IJis MOJHOW aKTUBAIlUU
darouuToB (HEUTpOoPUIOB, MOHOLMTOB, MaKpoO-
¢aroB) TpedOyeTcs He MeHee IBYX IIOCJIeA0BaTE/Ib-
HBIX COOBITHIL: 1) mpaiiMupoBaHME 1 2) aKTUBALIMSI.
Krnaccuueckum npaiiMUpPYIOLLUM areHTOM SIBJISIETCS
IFN-y, a paspemaioliuM u/Uad CTUMYJIOM, Mepe-
BOISAIIMM (baroUThl B COCTOSIHUE IOJHOI aKTHUBa-
UX — CTPYKTYPHBIE MOJIEKYJIbl MUKPOOPraHU3MOB,
HanpuMep, JUIONoJucaxapyuabl TpaMHeTaTUBHBIX
OakTepuit, a TakKxKe LIUTOKMHbBI, B TOM YHUCJIe U caM
no cedbe TNF [20].

B Hailmx skcnepuMeHTax MokaszaHo, 4TO amIiv-
Kanus 6enka VARV-CrmB Meliiam, rmpeaBapuTesIbHO
obpabotaHHbIM rMu-TNF, npuBoguT K CHUXEHUIO
npoaykuuu JseikouutaMmu AMK u crocoGcerByeT
HOpMaJIu3alluu UX PEaKTUBHOCTU. Pe3ysbTarbl 3TUX
9KCIIEPMMEHTOB CBUAETEILCTBYIOT O TNF-HeiT-
panmaytonieir cnocooHoctu 6eaka VARV-CrmB.
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CHUXeHWe MHTEHCUBHOCTU OKUCIUTETbHOTO Me-
tabomu3ma JeiikouuToB TNF-00paboTaHHBIX MBbI-
e U OTMEHA Yy HUX COCTOSHUS IpariMUpPOBAHUS
non naeiicrBueM Oenka VARV-CrmB wmoryr OBITH
CBsI3aHBl ¢ 3¢ (PEKTUBHON OJIOKAAON PelenTOpoOB K
TNF na mem6pane neiikouutoB [11]. Kpome Toro,
cliefiyeT TPUHSITH BO BHUMaHWE, 4YTO CJEACTBUEM
anuKyTaHHOU ammukanuu rMu-TNF sBnsiercs yse-
JIMYeHnEe KOHIeHTpauu He Tobko TNF, Ho u apy-
rMx TUTOKMHOB U xeMokuHoB (IL-8, I1L-16), xorto-
pble cTuMyaupytoT npoaykuuio AMK neiikouuramu
kpoBu. TNF-mHeliTpammu3ymomass aktuBHOCTs VARV-
CrmB MoxeT OBITH CBsI3aHa C TeM, UTO JaHHBIN Oe-
JIOK, Hapsany ¢ N-koHieBbiM TNF-cBsSI3bIBamOIINM,
conepxut C-koHueBoir SECRET-momeH, obecre-
YUBAIOIIUI B3aMMOJCHCTBHE BUPYCHOTO OejKa ¢
XeMoKnHaMu. Bo3moxkHO, 4To crmocodHocTh VARV-
CrmB cBs3biBath He ToJbKO TNF, HO U XeMOKUHBI
BaxkKHa JIJTS MIPOSIBJICHUST HelTpanu3yiolero 3gdexra
JTaHHOTO OesiKa Mpu cenTuyeckoM 1oke [11], a Tak-
Ke JUIsl yrHeTeHus npoaykuuu AMK neiikonuramu,
WHAYUMPOBAHHBIMU LIMTOKMHAMU W XEMOKWHAMH,
YTO B UTOre MPUBOAWUT K HOpMaJM3allMd UX peak-
TUBHBIX CBOWCTB.

3akimoyenue

Takum oOpa3oMm, SIMKyTaHHas aIIIAKALMsS
rMu-TNF ycunuBaeT MUIpaliMOHHYIO CIIOCOOHOCTh
U HUHTEHCUBHOCTb OKMCIUTEIbHOIO MeTaboau3Ma
JIMKOUTOB MbIlIeii. [Ipy 3TOM yCTaHOBJIEHO, YTO
rMu-TNF oxka3biBaeT mpailMupymollee BIUSHUE Ha
JIEMKOLMTBI KPOBU MBILIEN in Vivo, CIEACTBUEM YETO
saBisgeTcss ycuiaeHue mnpoaykuuu AMK B oTBeT Ha
JIOTIOJTHUTENIbHYIO CTUMYJISILIMIO 3UMO3aHOM. benok
VARV-CrmB s¢dexktuBHo Hevitpamudyer TNF-un-
IyuupoBaHHylo Ipoaykiuioo AMK neiikomuramu
KPOBU U HOPMAJIU3YET UX PEAKTUBHOCTb.
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EFFECT OF RECOMBINANT TNF-BINDING PROTEINS OF VARIOLA VIRUS
ALONG THE MIGRATORY AND OXIDATION-METABOLIC FUNCTIONS
OF MICE BLOOD LEUKOCYTES AT THE APPLICATIONS RMU-TNF

Dondok Damdinovich TSYRENDORZHIEYV!, Sergey Vitalevich SENNIKOV!,

Elena Alekseevna VYAZOVAYA!, Irina Pavlovna GILEVA?, Sergey Nikolaevich SCHELKUNOV?,

Igor Alexandrovich RYAZANKIN?, Leonid Rudol’fovich LEBEDEV?2, Ludmila Borisovna TOPORKOVA!,
Vasilii Vasil’evich KURILIN!, Alena Alexandrovna PETUKHOVA!, Irina Anatol’evna ORLOVSKAYA!

!nstitute of Clinical Immunology SB RAMS
630091, Novosibirsk, Yadrintsevskaya str., 14

2Center of Virology and Biotechnology «Vector» of Rospotrebnadsor
630559, Koltsovo, Novosibirsk region

The influence of recombinant murine tumor necrosis factor (rMu-TNF) and a new type of TNF-antagonist, TNF-
binding protein of variola virus (VARV-CrmB), on migration and oxidative-relatively metabolic (OM) function of Balb/c
mice blood leukocytes has been studied. At the application, rMu-TNF enhances migration and oxidative metabolism of
mice blood leukocytes and primes them increasing the release of reactive oxygen species in response to an additional
stimulus — zymosan. VARV-CrmB protein neutralizes rMu-TNF-modulated reactive oxygen species release of leukocytes
and normalizes their reactivity.

Key words: tumor necrosis factor, TNF-binding protein, reactive oxygen species, variola virus, white
blood cells.
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