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B 0630pe npescTasnenb jaHHbie 0 cocTosiHnu 607bHbIX COVID-19, y KoTo- \
PbIX passuaace TUMGOLNTONEHNS, BbISBIEHbI HAPYLLIEHNS B3aNMOOTHOLLE-

Hua  mexgy cybnonynsynamu  T-numgouyntos, NK-knetkamm, T-
u B-numepoyntamu. Y 3Tux 60NbHbIX OTMEYEHO PA3BUTUE <LUTOKUHOBOIO
LITOpMa», COMPOBOX/ABLUEECS YBESINHEHNEM KOHLEHTpaLuy poBocnamm-
Te/IbHbIX YNTOKNHOB. OfIHOBPEMEHHO C 3TVMU NSMEHEHUSAMY BbISBIIEHA TNNEP-
Koarynauyus, rnoBbILLEHNE KOHLEHTpaLun (ubpnHoreHa u yposHs D-gumepa.
Y 60nbHbIx COVID-19 06HapyxeHo pa3sutine TpOMOOTNHECKON MUKDOAHTNONA-
MM, TPOM603a, AUCCEMUHUPOBAHHOIO BHYTPUCOCYAUCTOrO CBEPTHIBAHUS
KpoBU W MOSINOPraHHON He[0CTaToO4HOCTH, YTO HEPEAKO 3aKaH4MBanoch Je-
TalbHbIM UCXOLA0M. [pumMeHeHne nenTugHoro UMMyHOKOPPeKTopa TumanuHa
1Py OCTPBIX 1 XPOHNYECKNX 3a0071EBAHNAX 1 TPABMAX MPUBOANT K HOPMAnn3a-
Lnn KNETOYHOTO 1 ryMOPasbHOr0 UMMYHUTETA, CHUXAET COREPXaHNE MpoBoC-
NannTeNbHbIX UNTOKUHOB, NPENATCTBYS PA3BUTUI) «UUTOKUHOBOIO LUTOPMA»
WM TIMKBUZUPYS €r0, MPU ITOM YMEHbLLIAETCS UHTEHCUBHOCTb BHYTPUCOCYAN-
CTOro CBepTbIBaHNA KPOBU. [10KA3aHO, 4T0 NOIOXUTETIbHBIE PE3YNIbTATbI TEPa-
U PasnyHbIx 3a0071€BaHNIA, 11PN KOTOPbIX MPONCXOANT HAPYLLIEHNE UMMYHU-
TeTa M PasBUBAETCA MNePKOAarynayns, Habmo[anucs npyu KOM6UHNPOBAHHOM
npumMeHeHnn TUManuHa n renapuHa. AHanu3 nTepatypbl u JaHHbIX, 1071y4eH-
HbIX 1PN U3YHEHNA KIMHNYECKOro dhehekTa TumanuHa, CBUAETEbCTBYET
0 BO3MOXHOM NPUMEHEHUN TUMASINHA W TENAapuHA B KOMIMIEKCHOA Tepanum
y naynentos ¢ COVID-19, 4To 6yAeT COCO6CTBOBATL CHUXKEHNIO TAXKECTH na-
TONMOMNYECKOro NPOLIECCA U YMEHBLIEHNIO YACTOTbI OCITOXHEHU.

Knwouesble cnosa: Tepanus, TUManuH, Nentuapl, renapuH, UMMyHUTET, reMo-
CTa3, «LNTOKUHOBBINA LUTOPM», OCTPbIE U XPOHUYeckue 3abonesanns, COVID-19.

[ns umtuposanms: KysHuk b./., XaBuHcoH B.X. BansHue TumanuHa Ha cu-
CTEMbI UMMYHUTETA, FEMOCTa3a W YPOBEHb LNTOKNHOB Y MALNEHTOB C pasnuy-
HbIMU 3a60nesaHnaMI. MepcnekTusbl npumeHeHus npu COVID-19. Bpau. 2020;
31 (7): 18-26. https://doi.org/10.29296/25877305-2020-07-03

J

I IOBaH KOpOHaBUpPyCHast MHMEKIUsI, BbI3BaHHAS
BupycoM SARS-CoV-2 u momyyuBiias Hanme-

HoBaHue COVID-19, oxBaTuia Bce KOHTUHEHTBHI U CTpa-
Hbl Mupa. M3BectHo, yto nHdexkumss COVID-19 otnuya-
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€TCsl CYIIECTBEHHOW BUPYJICHTHOCTBIO, TPOTEKAET JIETKO
1 B OOJIBIIMHCTBE CTPAaH XapaKTepPU3YeTCs CPaBHUTEIHHO
HU3KUM ITOKa3aTesieM JieTalbHOCTH [26, 34]. B TO XXe BpeMs
y JIIOJIe# MOXKWJIOTO U CTapYeCcKOro Bo3pacTa ¢ Mporpeccu-
PYIOIIUMH XPOHUYECKUMU 3a00JIeBaHUSIMHU (THIIEPTOHU-
yeckas 00J1e3Hb, caxapHblil 1uabeT Tuna 1 u 2, cepaeyHasi,
MmovyeyHass M TeYeHOYHasl HEeJIO0CTaTOYHOCTh, METaboJIM-
YeCKUM CUHAPOM, OHKOJIOrMYeckue 3abojieBaHUs U [Ip.)
COVID-19 Hepenko mpuHUMAET 3JI0KaYeCTBEHHBIN XapakK-
Tep. DTo 3a00eBaHUE OCIOKHSIETCSI THEBMOHME, OCTPhIM
pecniupaTopHbIM auctpecc-cuHapomoM (OPIC), a Ttakke
mopaxkenueM cepaedHo-cocyauctoii (CCC) m LeHTpalb-
Hoii HepBHoit (LIHC) cucreM, Xelymo4yHO-KMIIEYHOTO
tpakTa (2 KKT) 1 ipyrux opraHoB ¥ CUCTeM opraHusma [29,
37, 41]. Taxenbie ocnoxHenus: mpu COVID-19 takxke pas-
BUBAIOTCSI Y MOJIOMIBIX JIFOJICH C OTSTOLIEHHBIM aHAMHE30M
[39] u HOBOpOXIEHHBIX [27].

V 6oabHbIx COVID-19 ¢ TsKeabIM TedeHrueM MaToi0-
TUYECKOTO TIpollecca HaOMIOmaeTCsl aKTUBALIMSI CHUCTEMBI
KOMIUIEMEHTA T10 KJIaCCUYECKOMY M JIGKTUHOBOMY ITYTSIM,
JIEUKOLUTOTIEHM S, TUM(OLIMTOTIEHUS, HeiiTpoduie3, Hapy-
meHue cootHoteHust CD4*/CD8*, Treg, T-mumdornutamu
namatu, NK-kinerkamu u Apyrumu cyononyasuusamu. [pu
5TOM HEKOHTpPOJMpyeMasi MPOAYKIIMs IUTOKMHOB — WH-
tepaeiikuroB (IL)-1B, -1RA, -2, -4, -6—10, -13, -17, FGE,
G-CSEF, GM-CSE 1FNy, TNE VEGE IP-10, MCP-1,
MIP-1a, PDGF u MIP-1p — npuBoauT K pa3BUTHUIO TaK
Ha3bIBAEMOI0 <«LIMTOKWHOBOro Iropma» [28, 31]. OmgHo-
BPEMEHHO y 3THUX OOJBHBIX IIOI BO3ICHCTBHMEM BHpYyca
SARS-CoV-2 1 npoBocnaJIMTeIbHBIX LIUTOKMHOB B KPOBU
YBEJIMYUBAETCS KOHLIEHTpalUsl OEJKOB OCTpOil (ha3bl BOC-
nmanenus (bOB), B Tom uncie C-peaktuBHoro 6esika (CPB).
Y HUX pa3BUBacTCS SHIOTETMATbHAS TUCHOYHKIINS, COTIPO-
BoXJIaemas runepakcnpeccueii TkaneBoro gakrtopa (TF),
WHTUOMTOpPA TKAHEBOTO aKTUBATOpa IJIJa3MUHOTeHa Tuma |
(PAI-1), dakropa hon Bumreopanna (VWF) u moBbIeHm-
€M arperauyy TpoOMOOLUTOB. DTO MPUBOAUT K YCUJICHUIO
BHYTPUCOCYIVCTOTO CBEPTHIBAHUSI KPOBU, PA3BUTHIO TPOM-
o6oTtrueckoit Mukpoanrnonatun (TMA), ”MMyHOTPOMOO-
3y, CUHAPOMY IMCCEMMHHMPOBAHHOTO BHYTPUCOCYIUCTOTO
ceepthiBaHus (JABC) u moavopraHHOM HeIOCTaTOUYHOCTH,
YTO SIBJISIETCSI OCHOBHOW MPUYMHON JIETaTbHOTO MCXOJA.
YcuneHne BHYTPUCOCYIUCTOTO CBEPTHIBAHUSI KPOBU BEICT
K TIOSIBJICHMIO B KpOoBM D-nuMepa 1 Apyrux MpoayKTOB Je-
rpagaiuu ¢ubpuHa (ITJ1D), Koropble SBISIOTCS HapsiLy
¢ MapKepaMM BOCITAJICHUS (IIPOBOCTIAIUTEIbHEBIC IIUTOKM-
Hel, CPB, MpoKaablIMOTOHUH U Ap.) TTOKAa3aTeISIMU TKe-
JIOro cocTostHUSI 6onbHbIX [30, 44, 45].

Cornacio H.K. Siddiqu u M.R. Mehra [43], monenb
3a00JIeBaHUSI COCTOMT M3 3 3TAIlOB: IIPOSIBICHHE OTYET-
JIMBBIX KJIMHUYECKUX XapaKTePUCTUK, PEaKIIus WIU OTBET
Ha Teparuio U JajJbHENIINi KIMHUYeCKUi ncxoa. Toabko
HeboubIag yacth namueHToB ¢ COVID-19 mepexonur B
3-10, HauboJiee TKeNylo (KpUTUUYECKYIO) CTaauio 3a0oJe-
BaHUsI, KOTOpasl MPOSIBIISIETCS] KaK CUHIPOM BHEJIETOYHOM
cucteMHoI rutiepuHbsiuu. Ha 3Toli ctagnu oTMevaeT-



csl CyIIECTBEHHOE TIOBBIIIEHUE ToKa3aTesiell CUCTEMHOTO
BOCHaJICHMS. B CBSI3M ¢ 3TMM BaxXHO MpeaynpexaaTh WiIn
0JIOKUPOBATh TOBBIIEHHYIO AKTUBHOCTb CHCTEMbI KOM-
TUIEMEHTA 1 He JOITYCKAaTh Pa3BUTHE «IIUTOKMHOBOTO IITOP-
Ma», TMA, nmmyHoTpom603a 1 JIBC, uTo nMmeeT GobIoe
3HaueHue 1151 cHIXKeHus1 cMepTtHoct oT COVID-19 [40].
B cBa3u ¢ Tem, uyto npu COVID-19 HaGnoaaroTcs cy-
IIECTBEHHBbIE U3MEHEHUSI B UMMYHHOI CHCTEME, KOTOPhIE
COITPOBOXKIAIOTCSI «IIMTOKMHOBBIM INITOPMOM» W Hapylle-
HUEM CUHTe3a aHTUTeN, 115 gedeHus: 6oabHbix COVID-19
PEKOMEHIyeTCSI ~ MCIMOJb30BaTh  MMMYHOKOPPEKTODHI.
C 3Toit 1IeIbI0 MIPUMEHSIOT TIpernapar TOIWIN3yMad, Ko-
TOpPBIN gBsIeTcs OokaTopoM penernropa IL-6R [36, 47].
ITpoBomUTCS KIMHUYECKOE U3YUYEHUE APYTUX IMPEraparos,
CITOCOOHBIX OKA3BbIBATh IIPSIMOE WUIH OTIOCPEIOBaHHOE Acii-
CTBME Ha COCTOSTHUE UMMYHHOM CUCTEMBbI M IUTOKMHOBOTO
oOMeHa: JIONMMHAaBUP/PUTOHABUD, PEMACCUBUD, (aBUIU-
paBup, WHTEP(EPOH, TUIPOKCUXJIOPOXUH (IJIAKBEHWI),
pubasupuH, capuiaymab [35]. TIpu COVID-19 mmmyHO-
CTUMYJISITOPBI PEKOMEHIYETCsI TPUMEHSTh IIPU TOSIBJICHUU
CUMIITOMOB 3a00JieBaHUSI, TOTJa KaK MMMYHOMAeNpeccaH-
TBl HEOOXOIMMO MCITOIb30BaTh B Hadalle «IIUTOKUHOBOTO
mropma» [38]. ¥ 6ompHbIX COVID-19 ¢ pa3BuTHeM IMHEB-
MOHUM PEKOMEHIOBaH WMMYHOMOIYJIUPYIOIIMI TeHTa-
MenTua TUMOTIeHTUH [46]. Tlpu neyeHunu storo 3aboseBa-
HUS TaKKe MOXKET OBbITh PEKOMEHIOBAaH JICKapCTBCHHBIN
MNEeNTUAHBIN UMMYHOKoppekTop Tumanuu [12, 20]. Jle-
KapCTBeHHBIN Tiperapar TWMajquH MpeAcTaBisieT co0oi
KOMIUIEKC TIETUIOB ¢ MOJICKYISIpHOM Maccoit mo 10 k/la,
BBIJIEJICHHBIX M3 TUMYyCca KPYITHOTO poratoro ckora [12, 13].
TuManH CIOCOOCTBYET KOPPEKIIMY BPOXKACHHOIO U ajiar-
TUBHOIO MMMYHUTETA, a TakK>Ke CUCTEMbI reMocTasa [7, 20].
I1pu u3yyeHun cocrtaBa TuManrHa BBISIBJIEHBI €r0 OC-
HOBHBIE KOMIIOHEHTBI. MeTOomI0M BbICOKOI(D(EKTUBHOM
XunkoctHoit xpomatorpaduu (BOXKX) uz TumanuHa
OBbUT BBIICIICH IICNTHUI, COCTOSIIWIA M3 OBYX aMUHOKIC-
notr — Glu-Trp (EW). O6HapyXeHO, 4YTO 3TOT IMITETITULL
ycunuBaeT akcnpeccuto Thy-1 penientopoB Ha TUMbOLIM-
Tax, YCKOpsieT mporecchl UM hepeHINPOBKN Pa3IUnIHBIX
cyoromymsiuuit - TMM@OIIUTOB, MOIYIUPYET KOJTUIESCTBO
T-xennepoB u T-cympeccopoB, a TakKxke UX COOTHOLIEHMUE.
IIpenapaT noBeIlIaeT akTUBHOCTb CAM P-3aBUCUMBIX TTPO-
TeMHKWHA3 B IUMQOIINTAX TUMyca U Cele3eHKU. Jmmerr-
TUI HOPMAJIU3YeT MPOILECChl PEIIMKAIIMU, TPAHCKPUIILIMHI
u pernapanuu JHK, 4ro mHaynupyer skcnpeccuio reHoB
¢ mocnenyoieil mponaudepamueit u audbepeHINPOBKOI
COOTBETCTBYIOIINX TMOMYJISALMiA JuMdonuToB. [Ipumene-
HUe TenTuaa CONPOBOXIAIOCH YBEIUYEHUEM aKTUBHOCTHU
5’-9KTOHYKJIEOTHAA3bl U aJ€HO3WHIEAMUHA3bl, OCOOEHHO
B MasionuddepeHIIMPOBAaHHBIX KOPTUKATbHBIX TUMOIIUTAX.
WMuxky6anus npeniecTBeHHUKOB T-11MOOIIUMTOB C AUMEI -
TUIOM COIMPOBOXIaNach CMeHON nudbepeHIMPOBOYHbIX
pELenTOPOB: 3KcIpeccus anTureHa SC-1 cMeHsIach dKc-
npeccueii antureHa Thy-1, yTro yka3pIBaeT Ha IpeBpalle-
HUe TnpeaecTBeHHUKa T-numdoruTa B 3peayto T-KIeTKy
[20]. Aunentun WHIYLUPYET MOBBIIMIEHUE JOCTYITHOCTU
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TeHOB IJISI TPAHCKPUIIIUK ITyTeM IIpeoOpa30oBaHUs TeTe-
poxpoMaTHHa B 9yXpOMaTHH. B akcriepuMeHTe ¢ IpuMeHe-
Huem JIHK-MUKpoYHUIIoBOil TeXHOJIOTUHN (B IKCIIEPUMEH-
Tax MCIOJb30BaIM KJIOHBI, BXoasduue B oudanoreky NIA
15K kommiemenTapubix JIHK HannoHanibHOro MHCTUTYTA
crapenusi CIIA), onpenenstii M3MeHEHUE 3KCIIPECCUU
15 247 reHOB B MO3re W CepAlle MbIIIU. YCTAHOBJIEHO, YTO
BBeICHHUE TTENTUIA JKUBOTHBIM IIPUBOAMIIO K CTATUCTUICCKI
3HAYUMOMY M3MEHEHMIO 3KCIIPECCUN MUTOXOHIPUATbHBIX
reHoB OenkoB: 16S, AT®aza-6, HAH-neruaporenasa-1
(xonupyromuii reH NDI), HAIIH-nerunporenasa 4 (konu-
pytomuii TeH ND4), mutoxpom C-okcmmasza-1 (Kogupyro-
wuii reH COXT). Cnenyet Takke OTMETUTh CTATUCTUYECKU
3HaYNMble U3MEHEHUS SKCIIPECCUU T€HOB, PETYINPYIOIINX
CHHTe3 OeJIKOB, OTHOCSIIMXCS K 3allUTHBIM CHCTeMaM
KJIETKM W OpraHu3Ma: aJeHWIaTKMHa3a-2 (KOXWPYIOIINi
reH AkZ2), reMcBs3bIBalOIIMil O€JIOK (KOOUPYIOIIUI T'eH
Hbp), o-rnoduH, 6enok COPI (kopupytowmmii reH Copl),
TOMOJIOT-2 TeHa DHUTMA (Komupytomuii reH Enh2-pending),
0eJIoK TerioBoro 1oka-84 (koaupytouuii ren Hsp84), oe-
JIOK, aCCOLIMUPOBAHHBIN C MajbIM CTPECCOPHBIM OEJIKOM
PASS1 (xomupytomuii ren Passl), 6en1ku TKaHECOBMECTHU-
moctu knaccos 11 u I11 [18, 32].

Takke B TumanuHe MmetomoM yiabTpash(eKTUBHON
JKMAKOCTHOM xpomaToMacc-criekTpomeTpuu (YO2KX-MC)
obL1 ooHapyxeH munentun Lys-Glu (KE) [39]. DroT nu-
MenTu SABIsIeTCsl parMeHTOM MHOIMX HUTOKUHOB (I1L-la,
-2, -4—6, IFN0), a Takxe psiga OMOJOTMYECKH aKTHBHBIX
BELIECTB — TUMO3MHA, TUMornoaTuHoB I, II. Hunentun
MPUBOAUT K YBEJIMYECHUIO YPOBHS BHYTpUKjIeTouHOro Ca>*
B TUMoOLIMTaX M Makpodarax. Kpome TOro, 3ToT memnTun
CTUMYJIUPYET B TAMOIINTAX 1 STUTEINATBHBIX KJIETKAaX KC-
Mpeccuio aprupoPuIbHBIX OENKOB 00JIacTell SIIPBIIIKO-
BBIX OPraHM3aTOPOB, OTBETCTBEHHbIC 3a CUHTE3, COOPKY U
TPAHCITIOPT pUOOCOM B LIUTOILIA3MYy. DTOT TPOIIECC TTPUBO-
INT K YCWJICHUIO CHHTe3a OenKa. [AWmenTun CTUMYIupyeT
cunte3 MPHK unrtokuna IL-2 B nuMGOMIHBIX KJIeTKaX.
B yciioBusiX cTpeccopHOTo BO3ICHCTBUS TIpernapaT CHIDKA
YPOBEHb CITOHTAHHON KJIETOYHOI T'MOEIH, ITOBBIIIAJ IIPO-
JUdEepaTUBHBIN MMOTEHIINAT W YCUJIWBAI PE3UCTEHTHOCTh
KJIETOK K HEOJIarONMpUsSITHBIM YCJIOBUSIM BHEIIHETO MUKPO-
OKPYKEHHUSI, TeM CaMbIM CTIOCOOCTBYS peTeHepalliy TKaHE .
YcTaHOBICHO, YTO OUTICTITUI MPUBOAUT K CTATUCTUICCKU
3HaYMMOMY yBeaudeHuio B 2,0—3,7 pa3a aKCIpeccuu re-
HOB, OTBEYAIOIIMX 32 KJIETOUHOE JeJIEHUE, CTPYKTYPY KIIeT-
KM, KJIETOUYHBI MeTabonm3M ueioBeka: EPS15, MCMI10
homologue, Culline 5, APG5L, FUSED, ZNFO01, FLJ12848
fis, ITPK1, SLC7A6, FLJ22439 fis, KIAA0029, FLJ13697 fis,
KIAA0699, FLJ10914, Gdapl, MSTP02S, MLLT3, PEPP2.
M3ydeHa BEpOSITHOCTH CIICIIM(UIECKOTO CBSI3BIBAHUS TICTI-
tuna KE co BceMu BO3MOXHBIMU BapyMaHTaMU TBYHUTEBOM
JAHK B B-dopMe u3 4 map HyKJIEOTUAOB METOAAMU MOJIe-
KYJISIPHOTO MOIETUPOBAHUS in silico M 31eKTpodopeTmie-
CKOI MOJABMXKHOCTH BEIIECTB B MOJMAKPUIAMUIHOM TeJie.
IMentun KE ceneKTUBHO CBSI3bIBACTCS C MOCIEI0BATENbHO-
ctbio TCGA JHK, koTopasi BXOIUT B COCTaB yKa3aHHBIX
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reHoB. Pe3yibraThl TEOpPETUYECKUX PacueTOB OBLIM TOMA-
TBEP:KICHBI 3KCIICPUMEHTAIbHO. MeTomoM 31eKTpodope-
3a B IMOJMaKPUJIAMUIHOM IeJieé YCTAaHOBJIEHO BhIPaKEHHOE
cenexktuBHoe cBsi3biBaHue nentuaa KE ¢ JIHK. /laHHbie
3TOTO KCITEPUMEHTA MOJTHOCTHIO TIOATBE PV PE3YIbTaThI
MOJIEKYJISIpHOTO MoaenupoBaHus [33]. MHoroyucieHHbIe
SKCIEPUMEHTBI TOKAa3aJy, YTO IWTICTITUI SIBISICTCS WM-
MYHOKOPPEKTOPOM, CTUMYJIUPYET MPOIECCHl pereHepalnn
¥ 00J1agaeT TepoNnpPOTEeKTUBHOM aKTUBHOCTHIO [20].

Kpome toro, B Tumanune meronoM YDXKX-MC Tak-
ke O0buT obHapyxeH Tpunentun Glu-Asp-Pro [17]. Ycra-
HOBJICHO, YTO TPUICITHUI CTUMYJIMPYET IIPOILIECCHI TIPO-
Judepanud U 1udhepeHIUPOBKM JTUMGOIIMTOB 3a CYUeT
BOCCTAaHOBJICHUsI CHMHTE3a TKaHeCTIeU(PUISCKUX OEKOB,
HOpMaJIM3alli METa0OJIMUYECKNX W MOJICKYJISIPHO-TCHEe-
TUYECKMX II0Ka3aTeleil NpW BO3PACTHBIX HapYIICHUSIX
KJIETOYHOTO M TyMOpajJbHOro MMMyHuTeTa. IlenTua cmo-
COOCTBYET MPOAYKIIMM MOHOHYKJIEapHbIMU (hbarouutamu
uuToKuHOB 1L-1, -6, dakTop Hekpo3a omyxoau-a (TNFa),
a TaKXKe YCUJIMBaeT Mposrdepaliiio SMUTeInalbHbIX Kiie-
TOK TUMYycCa IIPU CTapeHUU. BBISIBICHO, YTO BBEICHUE TTETI-
THIA 3KCIIEPUMEHTAIbHBIM XMBOTHBIM B pagulalliOHHON
MO TIPEXKACBPEMEHHOIO CTapeHUs YCUJIMBAeT IIPO-
JudepaTUBHbI TMOTEHIMAT KJIETOK. TpuUMenTun Takxke
CIOCOOCTBYET JIEKOHACHCAIIMM TETePOXPOMATUHA B JIUM-
(omuTax y JMII CTapyeCcKOro BO3pacTa, YTO KOPpPEIUpyeT
C BOCCTaHOBJIEHUEM DKCIIPECCUM TeHOB. Pe3ynabTaThl aTHX
WCCJIEIOBAHMI TTOKA3bIBAIOT, YTO TPUMETITUL 00J1a1aeT BbI-
pakeHHBIM TMMYHOTEPOITPOTCKTUBHBIM ICHCTBUCM.

B pa6otax [9, 20] oTMeueHO: «...ec/iu OOJbHBIE TTOTyYa-
Ju TuManivH (BHYTPUMBIIIEYHO — B/M — 1o 10 MT exXeIHeB-
HO B TeUCHUE S5 OHeEIT), TO Y HUX B 3HAUMTCIILHOU CTCIICHU
VIy4IIaanuCh ITIOKa3aTeJlM MMMYHOTpaMMbl M HE TIPOMC-
XOIUJIO YBEJWUYEHUSI KOHLIEHTPALUU MPOBOCHAIUTEIbHbIX
LIUTOKMHOB 10 KPUTUUECKUX BeJIUYUH (B yacTHOCTHU, IL-8
n TNFa), rpo3gmmx pa3BUTHEM <«MEIMATOPHOTO B3PbI-
Ba»...». TakuM oOpa3oMm, B paHHUX paboTax ObLIO ynelie-
HO BHUMAaHWE PUCKY Pa3BUTUS «IIUTOKMHOBOTO IITOPMa»
(«MeImaTOpHOTO B3pPHIBa») M HECOOXOAUMOCTH €TO CBOEBPE-
MEHHOI KOPPEKIIUM C TIOMOIIbI0 TuManrHa.

TumanuH 66U1 3 dekTrBeH 6oiee yeMm y 3000 manueH-
TOB Pa3HOTO BO3pacTa IPU Pa3IMIHBIX TePaIlleBTUYECKUX,
MHQPEKIMOHHBIX, HEPBHBIX, aKYIIEePCKO-TMHEKOJIOTHYIe-
CKMX, XUPYPTrUYECKUX, CTOMATOJOTUYECKUX M IPYIUX 3a-
oonesaHusx [7, 9, 13, 20]. Takum ob6pa3omM, MOXHO TIpe-
MOJIOXKUTh, YTO MPUMEHEHHEe TMMalliHAa B KOMIUIEKCHOM
neyeHun OombHBIX COVID-19, y KOTOpBIX pa3BUBaeTCS
«LIUTOKUHOBBIA TOpM», TMA 1 TpoM003, OyaeT apdek-
TUBHBIM [19].

NMPUMEHEHUE TUMAJTUHA Y B3POCJIbIX

Poxucroe Bocnmanenuwe (PB). B uccienosanue ObuLin
BKJTIOUYCHHI 138 mammeHToB. B KoHTpOmbHOIM TpytTe (PB-1)
ObLTO 76 MALIMEHTOB CO CPEIHETSKEIBIM TeUeHUEM 00JIe3-
HU, KOTOpbIE TTOJIyYaid CTaHIapTHYIO Tepanuio. B rpymre
6onbHBIX (PB-2), koTopsie monydanu TumanuH (5 MT B/M
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OJHOKPATHO €XEAHEBHO B TeueHue 4—6 aHeii), 6buto 47
yenoBeK, B 3-i rpymme (PB-3) — 15 manneHTOB ¢ TsoKe-
ot (hopMO#l MAaTOJIOTUM, KOTOPhIE MOJy4Yalld OJHOBpE-
MeHHO TuManuH U renapuH. Y nauueHToB rpymnnsl PB-2,
MmoJiyJaBIINX TuMmanuH, Ha 3—5 gHe paHbIIe OTMEYCHEI
HMCYE3HOBEHME CUMIITOMOB MHTOKCHKAIIMMU, OOJU, OT-
eKa, 9pUTeMbl, HOpMaJu3alKsl TeMIIEPaTyphbl 1O CpaBHE-
HUIO ¢ manueHTaMu rpynmsl PB-1. Y Hux Takke Ha 5—6
IHEW COKpallaJoch BpeMsl IpeObIBaHUS B CTallMOHAape.
YV 6onbHbIX Tpynnbl PB-2 HopMmanu3oBaiuch KOJIMYECTBO
T- u B-numdouunToB, arperaliioHHasi akTUBHOCTb TPOM-
0OLIMTOB, aKTUBUPOBAHHOE MaplaIbHOEe TPOMOOILIACTH -
HoBoe (AIITB), mporpomouHoBoe (I1B) u TpomOMHOBOE
(TB) BpeMs1, KoHLleHTpalusl ubpuHOreHa, coaepkaHue
antutpomObuna III (AIIl) u I[TA®D, yTOo CBUAECTENBCTBO-
BaJI0O O CHWXXEHUM WHTEHCHMBHOCTU BHYTPHUCOCYIHUCTOTO
cBepThIBaHUSI KpoBU. HecmoTps Ha To, uyTo rpynny PB-2
cocTaBWIM HauboJjiee TsKeable OObHBIE, B JajbHEIeM
IIpu HAOJIOAECHNM B TeUeHUE |1 Toga y HUX He OTMEYEHO HU
OJHOTO cjyyasl peuuauBa 3aboieBaHus. B KOHTpoJbHOI
rpymnmne nauueHToB PB-1 peunauBel Habmomanuch B 10%
cnydaeB B TeueHue | rona [8, 14, 20]. B rpynme 001bHbBIX
PB-3 mauuents! noayyanu TumanuH (5 MT B/M OTHOKpAaT-
HO €XeIHEBHO B TeueHue 4—5 nHeil) u HeppaKIMOHUPO-
BaHHBI renapuH (5000 EJl 4—6 pa3 B cyTku). DTy IpyImnmy
cocTaBWIM 15 OONMBHBIX, Y 9 3 KOTOPHIX HAOIIODAIOCH TSI-
KeJloe TeueHUe 3a00JIeBaHMs U YacThle PeLUMAMBLL. Y Ia-
LIMEHTOB Ha 4—5 HEl paHbllle, YeM B KOHTPOJIbHOM TPYII-
Ime, oTMevajach HOpMalM3allMs TeMIlepaTypbel, Ha 5—7
IHel ObICTpee pa3pellayicss MECTHBIM BOCIAIWUTENIbHBIN
npoliecc 1 Ha 5—6 qHel cCoKpallaauch CpPOKU NPeObIBAaHUS
B cTallMoHape. Y OOJIbHBIX K OKOHYAHUIO TIPOBOINMOI Te-
panmuu (TuManMH COBMECTHO C TelapMHOM) MOKa3aTeln
MMMYHOTpaMMbl M KOaryJorpaMMbl JOCTUIJIM IOKa3aTe-
Jiell HopMbl [ 14].

Y GonbHbix PB nHabGmoganoch yBeaumuyeHue (B 6—20
pa3) KOHIIEHTpalUUX MPOBOCHAIUTEIbHBIX IIUTOKWHOB
IL-1a, -1B, -8 u TNFo mo cpaBHEHMIO CO 3M0POBBIMU
JIIOABMU TaKOT0 XXe Bo3pacTa. Beenenue TumamHa rmammeH-
Tam (10 Mr B/M OTHOKpATHO €XXEeTHEBHO B TEUCHME 5 THEIR)
CIOCOOCTBOBAJIO CHMKEHUIO KOHIIEHTPAIIUY BCEX UCCIIEIye-
MBIX TTPOBOCITAJIUTEIBHBIX INTOKMHOB, XOTS ¥ HE TOCTUTAJIO
YPOBHS HOPMBI, KOHLIEHTPAIIXS TIPOTUBOBOCTIAIMTEIIFHOTO
uutokuHa IL-4 mpaktuuyecku He usMeHsuiach. CHIDXKEHUE
KOHLIEHTPAllUM TPOBOCHAIUTETHHBIX ITIUTOKUHOB M HOP-
MaJn3anus KoaryJaorpaMMbl y 00JdbHBIX PB, momydyaBmmmx
TumanuH, HaOIOAANMCh HA 7-€ CYTKU ITOCJIe Hayajia BBe-
IeHus uMMyHomonyasatopa. Heobxoaumo OoTMETUTh, 4TO
WMEHHO B TOT nepuos y 0onbHbix COVID-19 pa3BuBaioTt-
¢Sl «IIMTOKWHOBBIN TopmM», TMA, TpoM0603, JIBC 1 monu-
opraHHasi HeIoCTaTOYHOCTb [38].

Abcnece Jerkoro. TuManuH monydaan 46 GOJMbHBIX C
abcuieccom nerkoro (10 Mr B/M OTHOKpPATHO Yepe3 CyTKH,
5—10 uHBEKUMI, B OTAEIbHBIX CIy4assX UMMYHOMOIYJISI-
TOP BBOAWJIM HEMOCPEACTBEHHO B IMM(MATUYECKUIA cOoCy).
OnHOBpPEMEHHO 3TUM OOJIbHBIM TPOBOIWIN TpaHC)y3umn



CBEXX€3aMOPOXKEHHOU TIa3Mbl, BBOAWIA aHTUTIPOTEA3bl —
KOHTPHUKAJI WJIM TOPIOKC. B KOHTpOIBHOI TpyIIIe OOJIBHBIX
¢ abcleccoM Jerkux (n=42) npuMeHsJId CTaHIapPTHYIO Te-
panuio. TumanuH Takxke mojydaaud 10 mamyueHTOB ¢ THOM-
HBIM TUIEBpUTOM 1 10 — ¢ OPOHX09KTATUUECKOI 00JIE3HBIO
[5, 11]. ¥V GonbHBIX, KOTOPHIE TTOJIYYaId CTAaHJAPTHYIO Te-
panuio, 4YUCiIo JIEMKOLUMUTOB CHUXAJOCh, KOAMYeCTBO T-
n B-muMdoumToB, a TakKe KOHIICHTPALMSI OCHOBHBIX
KJ1acCOB MMMYHOINIOOYIMHOB (Ig) He M3MEHSIUCh. Ypo-
BeHb IPOBOCIAJUTEIbHBIX LIMTOKMHOB IPAaKTUYECKU He
n3MeHsUIcsl. B rpyrime maiumeHToB, KOTOpbIE TMOJyvain
TumanuH, HaOMIOMAIOCh YBEIMUCHNE KOIMIeCTBa TUMDO-
HUTOB, yncyio T-mum@ouuToB yBeIuunBaioch B 1,5 pasa,
cojepxkaHue Th mpuGaMXKaloch K HOpME, TOBBIIIAIOCH
yucio B-numdountoB u koHuentpauus IgM. ¥V nmanuen-
TOB UCCJIEAYeMOI1 TPYIIITBI 10 TpUMeHeHUs TuMaanHa KOH-
ueHtpaums 1L-1o u IL-1p Bo3pactana B 10—13 pa3, IL-8 —
B 19 pa3, a TNFao — B 42,5 pa3a 1o cpaBHEHUIO ¢ HOPMOIA.
B KOHTpoONBHOII TpymIle ypOBEHb ITPOBOCITAIUTEIBHBIX
LIUTOKMHOB CYILECTBEHHO HE CHIXKAJICS, a Y OTACJIbHBIX
OOJILHBIX TIpOJOJKaJl HapacTaTh. BBemeHue TumannHa
MPUBOAWIO K CHIIKEHHWIO KOHIICHTPALIMU BCEeX ITPOBOCITA-
JINTETbHBIX LIMTOKWHOB (3a uckioueHneM IL-1a), xoTs nmo-
KazaTeJu U He JOCTUTaId YPOBHSI HOPMBI.

Y 0onbHBIX € abcueccoM JIETKUX 3HAUYUTENbHO YCU-
JINBAJIOCh BHYTPUCOCYIMCTOE CBEPTHIBAHWE KPOBHU, O UeM
CBUACTEJbCTBOBAIO COKpallleHWe aKTHUBHPOBAHHOTO Ya-
CTUYHOro TpoMoOoruiactTuHoBoro BpemeHu (AYTB), B 2 paza
ObUIO YBEJIIMYEHO colepxXaHue (puOpuHoreHa, 0ojiee yem
B 10 pa3 mosbiieHa koHueHTpauust [P, cHuxkeH ypo-
BeHb AllI, 3aTopMOXeH TOTaIbHBIN hrudprHOAM3. [TpakTr-
YECKU y BCeX OOJIbHBIX 3aPETUCTPUPOBAH TTOJIOKUTEIbHBIN
3TAHOJIOBbIM TecT, B 82% cilydaeB BbISIBJICHA MOJOXUTEIb-
Hasl peaklys Ha MpoTaMUHCYJIb(MaT. Y 00JbHBIX IPU CTaH-
JapTHOM Tepanmuy TioKazaTesld OOIIeil KoaryJsiMOHHON
AKTUBHOCTH HE M3MEHSUIMCH, YMEHBIIAIOCHh COIEpKaHME
¢ubpuHoreHa, ypenuuyuiaoch comepxxanue Alll, B 2 pasa
yMeHbIIaachk KoHneHTpauns I1®, Habmomanachk CTH-
MyJISIIMsT pudprHOMM3a. YMCIO MOMTOXKUTETbHBIX PeaKIIMit
Ha 3TaHOJ y TaKuX OOJBbHBIX YMEHBIIWIOCH B 4 pa3a, a Ha
npoTaMMHCYIb(aT — 0ojiee yeM B 2 pasza. [lpu nedyeHuu
TumaaHOM BpeMs peKaablIM(UKALINN Y OOJTbHBIX YBEIH-
YUI0Ch, TTokazaTesb AYTB mocturam HOpMbI, KOHIIEHTpa-
st pubprMHOreHa cHMXanach, ypoBeHb I1d u Bce mc-
cemyemMblie BUIbI (bMOPUHOIM3A TTPUOIIKATUCh K HOPME.
Y Bcex OOJBHBIX PErUCTPUPOBATIN OTPUIIATEIbHBIC 3TaHO-
JIOBBII U TIPOTAaMUHCYJIb(ATHBIN TeCTHI [5, 6, 11].

OngHuM U3 MHGOPMATUBHBIX MMOKa3aTelei, CBUAETEIb-
CTBYIOIINX O COCTOSTHUM CHCTEM UMMYHMTETa M TeMOCTAa3a,
SIBJIICTCSI TECT JTUM(OLMTaAPHO-TPOMOOIIUTAPHOMN anre3nu
(JITA) [2, 42]. 1o Havasa jedeHUs] MauueHTOB TuMaanHOM
JITA B 2 pa3za npeBblllajJ TAKOBOI MOKa3aTesb Y 310POBbIX
qmd. I[lpu ctangaptHOi Tepanuu mmoka3sarenb JITA He3Ha-
YUTENIbHO CHMXKanucsi. B pesdynbrate mpumeHeHus Tuma-
JuHa y 6osbHbIX JITA nocturan Hopmbl [10]. TTpomomku-
TEJTLHOCTb JICUEHUS OTUX MAIIMEHTOB COCTABWIA B CPeTHEM
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41,7 nHs, B KOHTPOJbLHOM rpyIie — 68,4 aug [5, 11]. Otu
pe3yNbTaThl CBUICTCIBCTBYIOT O TOM, UYTO IIpUMEHEHHE
TumanuHa y OOJbHBIX C aOCLIECCOM JIETKMX CIIOCOOCTBO-
BaJI0 HOpMaJIM3allMM UMMYHOTPaMMBbI M KOaryjJorpamMmMbl,
MPUBOIWIIO K IIPEIOTBPAIEHUIO «[IATOKMHOBOTO IIITOPMa»,
pa3BHUBaIOIIETOCS Ha (pOHE JUIUTEIHHO MPOTEKAIOIIEeTO Ma-
TOJIOTUYECKOTO Mpoliecca.

OcTpplii anmeHAUIMT. Y OOJIBHBIX C OCTPBIM aITeHIM -
IIUTOM AWAaTHOCTUPOBaIM (DIETMOHO3HBIM (n=58), raH-
rpeHo3HbIl (n=19), kaTapaiabHbIi (N=7) anmeHAULIUT.
DTH ManueHThl ObUTA pa3faeeHbl Ha TPYIbI ¢ HEOCTOX-
HEHHBIM TCYCHHEM ITOCICOIIePAlIMOHHOIO TIeproIa 1 Ha-
THOEHUEM TocieornepalioHHoi panbl [3, 20]. Tumanun
Beommwin (10 MI B/M OTHOKpPAaTHO €XEIHEBHO B TCUCHUE
5 mHeili) manueHTamM obeux rpymi. KOHTpOIbHYIO TpyII-
Iy COCTaBMJIM IMAIIMEHTHI C OCTPHIM amlIeHIUIIUTOM, KO-
TOPBIM TMPOBOJAWIN CTaHAApTHYIO Tepanuio. [IpumeHe-
Hue TumanuHa y 00JbHBIX 00EUX I'PYII COCOOCTBOBAIO
HOpMaJni3aliM TIOoKa3aTelieil MMMYyHOIpaMMBbI. YBEJU-
YeHUs] KOHILIEHTPALlMM MPOBOCHATUTEIbHBIX IIUTOKMHOB
10 KpuTuyeckux BeauuuH (B yactHoctu IL-8 u TNFa),
MPUBOASIINX K PA3BUTUIO «MEIMATOPHOTO B3pbIBa», WU
Tak HaspiBaemoro SIRS-cuHapoma, y 3THX NalMeHTOB
He BbISIBJIEHO. B TO ke BpeMs y MmalMeHTOB KOHTPOJIbHOM
TPYMIBl OTMEYEHO YBEJIWYeHWE KOHIEHTPAIIMU MPOBOC-
MaJMTEIbHBIX IIMTOKUHOB. Y BCeX OOJBHBIX C OCTPBHIM
anIeHAuIIMTOM, KOTOopble moaydyanu TumanuH, ucye3aiu
MPU3HAKW TUIIEPKOATryJsIMM U BOCCTAHABJIMBAJINCH JI0
HopMbl pesyabraThl Tecta JITA. McnonbzoBanue Tuma-
JIMHA TIPU OCJIOXKHEHHOM OCTPOM amIeHOIUIIMTE YXe Ha
2—3-U CYTKM TIOCJI€ BCKPBITMSI THOMHUKA MPUBOIMIO K
VJIYYIIEHUIO CaMOYYBCTBMSI W HOpMau3alluv TeMIiepa-
TYpBI Teja Yy OOJBIIMHCTBA MalMeHTOB. OUUIleHNe paHbI
OT THOWHO-HEKPOTUYECKOIO COJAEPXKMMOIO y OOJbHBIX
CO CTaHAApTHOW Tepamueil HacTymnajao uyepe3 7—8 HHEN,
SIBIICHUS TIpoJindepalnid y HUX OBLIM BBIpaXKCHBI HE3HA-
YUTEAbHO. Y TaLMEeHTOB, KOTOpblie TMojydyanu TumaiuH,
OTMEYEeHBI 00Jiee KOPOTKUE CPOKM OYMILEeHUS] paHbl OT
THOMHO-HEKPOTUICCKUX MAacC IT0 CPABHEHUIO ¢ OOJbHBI-
MU KOHTPOJBHON TpymNmbl. Y IMalMEHTOB, ITOJyYaBIINX
TumanuH, npeGbIBaHUE B CTALlMOHAPE COCTABWJIO B CPEJI-
HeM 17 nHeil, mpu cTaHAapTHOM Tepanuu — 24 nHs [6, 20].

Tskenble 0XKOTM W JIMTENBHO HE3AXKMBAIOIIAS PaHeBast
MoBePXHOCTh. [TocTpangaBiiye ¢ TSKEIbIMU OKOTaMU U JUTH-
TEIbHO He3aXXMBAaIOIIEil paHeBOM MOBEPXHOCThIO (N=76)
nonydanu Tumanuu (10 Mr B/M OJHOKpPATHO €XeTHEBHO B
teueHue 5—10 gHeit), HaumHas ¢ 20—30-T0 IHS TTOCe MOy~
yeHwus oxxora. CieayeT OTMETUTD, UTO CTAaHAAPTHAs Tepanus
y 9TUX OOJIbHBIX ObLiIa MpaKTUYecKu HeaddekTuBHa [6, 15].
VY noctpanaBiux, KOTopble Mojiydaid TUMaauH, oTMeuye-
HO yBeJWYeHME KOJIMYeCcTBa JUMGbOLMTOB, B 2 pa3a MOBbI-
manoch coaepxanue T-numdponuToB, B ToM yuciie CD4*,
x0T ynciao CD8* mpakTuecky He U3MEHSIOCH, TAaKKe KO-
abdurment CD4"/CD8" mpubmxkancsa K HopMme. B artoit
rpyIine 60JIbHBIX cofiepxkaHue B-1MMbOLUTOB MOBBICUIOCH
B 1,5 paza u yBenmuuiaach KoHueHTpauus IgA. BoisiieHo,
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YTO OO Havayja IMpuMeHeHUs TuMajiiHa y ITOCTpaJaBIINX
C 0XKOTOBOI TpaBMoii KoHLeHTpawus IL-1o Obl1a yBennue-
Ha B 5 pas, IL-1B — B 4 paza, IL-8 — B 80, TNFa — B 50 pa3
10 CPAaBHEHMIO C MOKA3aTeJISIMU Y 3[I0POBBIX JIUIL. Y TIOCTpa-
IABIINX HAOJIOOAIOCH ITOBHIIICHUEC YPOBHS ITPOTHBOBOC-
MaJIUTEbHBIX HUTOKMHOB: 1L.-4 — B 8 pa3, IL-10 — B 9 pas.
DTH TaHHBIE COOTBETCTBYIOT ITOKA3aTe/IsIM «I[IUTOKMHOBOI'O
mropma», pazpuBatoierocs y 6onbHbix COVID-19. Yepes
10 nHeit mocie nmpuMeHeHUs TuMaaHa y 00JIbHBIX C OXKOTa-
mu conaepkaHue [L-8 CHU3MI0CH MO CPaBHEHUIO C 9TUM I10-
KazareyieM Y MalMeHTOB Mpu cTaHAapTHOU Tepanun. KoH-
nenTpamus IL-1a B mporecce Te4eHUs Y ITOCTPaIaBIINX He
MeHs1ach, a ypoBeHb [L-1f mocturan mokasatessi HOPMBbI.
Conepxanuve TNFo B 310l Tpymnme OOJbHBIX TOC/e Jieue-
HUS OBUIO B 5 pa3 HIXKe, YeM NP CTaHZapTHOM Tepaltniu.
KonuenTtpauus [L-4 ipu ncronab3oBaHnn TuMaanHa mpak-
TUYECKU He MeHsIach, a ypoBeHb I1L-10 cHusuica B 2 pasa.
ITpumenenue TumaauHa CrOCOOCTBOBAJIO HOpPMaIU3alUU
(baroniMTapHOIT AKTUBHOCTH JICHKOIIUTOB 1 aKTUBHOCTH CH -
CTEMbI KOMILIEMEHTa. Y OOJIbHBIX C OXKOraMHU pa3BUBajach
BBIpaKEHHAs TUTIEPKOATYJISIIIMS, KOTOpasi MOIJla IMPUBECTH
K paszsutuio JIBC-cunapoma. [lpu ucrionb3oBaHUU CTaH-
JapTHOI Tepanuu y OOJBHBIX TUICPKOATyJSIIUs He3Ha-
YUTEJbHO YMEHBIIATIOCh, TOIA KakK BBelAeHUe TuManuHa
MPUBOAWIO K JIMKBUJAIIMU TUTIEPKOATYJISIIAMA, a TloKas3a-
TeJIN, XapaKTepU3YIOIINe COCTOSTHIE (hMOPUHOIUTHISCKOM
AKTUBHOCTM KPOBU, JOCTUTAIU HOPMbI. ¥ OOJBHBIX C 0XO-
ramu, nojydaBmux TumanuH, MHorue u3 bOB gocturanu
HopMBI, KoHIeHTparss CPB ocraBaach Ha OTHOCUTEIIb-
HO BBICOKOM ypoBHe (36%6,4 yci1. en.), HO B 2 pa3a HUXKe,
yeM TpM cTaHAapTHOM Tepanuu (7216,8 yci. en.). JleueHue
TumanrHOM CITOCOOCTBOBAIO COKPAILIEHUIO CPOKOB TIEPBOK
ayTOACPMOIUIACTUKY B CpEeIHEM Ha 5 THeil, a BpeMeHU IIpe-
ObIBaHMS OOJIBHBIX B CTallMOHape — Ha 11 cyTOK Io cpaBHe-
HUIO C KOHTPOJILHOM TPYIITION.

Xomonosas Tpasma (oOMopoxkenus). Y 15 mocTtpanas-
KX ¢ OOMOPOXEHUIMU (6 M3 KOTOPBIX MOJIydaayd CTaH-
JapTHOE JieueHue, a 9 TOMOJTHUTEIbHO MoayJYanau TuMainH)
HM3y4eHO CcoIepKaHue TTPOBOCIIATUTEILHBIX U TIPOTUBOBOC-
MaJIUTENIbHBIX IIMTOKMHOB. Y BCEX MOCTPaNaBIINX THMarHO-
ctupoBaHa III-IV crenenb ooMopoxenus [6, 16]. Uepes
5—10 gHeli mocse Mojay4YeHus: TpaBMbl y OOJBIIMHCTBA Ma-
IIMEHTOB BO3pacTaja KOHIIEHTPAIINs ITPOBOCHAIUTEIHHBIX
uuToknHoB IL-1a, -1B, -8 u TNFa, a Takxe npoTuBOBOC-
najauTeJbHbIX UMTOKUHOB IL-4 u -10. CrangapTHas Tepa-
s y MOCTpagaBIINX MPUBOAMIIA K CHIDKCHUIO KOHIICH-
tpauu IL-1o mo HuKHel rpaHulibl HopMbl. ComepxXaHue
IL-1pB y 60JbHBIX KOHTPOJbHOM I'PYMITbI IPEBHIIIATI0 HOPMY
B 2,5 pasza. B aT0ii rpyrine rnoj BAMsstHUEM CTaHAAPTHOMN Te-
parnuy 3HAYMTEIHbHO YBeIUUnBaics ypoBeHs IL-8 (B 15 pa3
MO CpaBHEHUIO C UCXOAHBIM (poHOM U B 105 pa3 — mo cpaB-
HEHUIO co 3A0poBbiMU JtoAabMU). KoHueHTpanuss TNFa
y TaKuX ITOCTpaJaBIINX TOBHIIIATIACh B 2,5 pa3a 1o cpas-
HEHUIO C UCXOJHBIM YPOBHEM U B 32 pa3a — IO CpaBHEHUIO
CO CpeIHUM MoKazaTeJeM HOopMbl. YpoBeHb IL-4 Bo3pac-
Tai, a coaepxanue 1L-10 cHuxanocs B 4,5 paza. [Ipume-
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HeHne TWMalInHa y MallMeHTOB MPUBEJIO K HOpMaIu3alnu
KOHLIEHTpauuu UUTOKUHOB IL-lo u -1 u yBenmyeHwuto
conepxxanuss TNFoa u IL-8. ComepxxaHue HpOTMBOBOC-
MAJINTENIBHBIX [IUTOKMHOB y ITOCTPaIaBIINX, IMOJYJaBIINX
TumanuH, B IIpoliecce JTeYCHNS TPaKTUIeCKU He MEHSITIOCK.
Takum obpaszom, mpuMeHeHue TuManrHa crocoOCTBOBAIO
HOpMaJIM3allii W/WJIK CHVZKEHHUIO KOHLIEHTpAaLUW IIpO-
BOCTIAJIMTCIBHBIX IUTOKWHOB. [IpmMenHenme TumanmHa
MIPUBOAWIO K IONEPKAHUIO BBICOKONM aKTUBHOCTU IIPO-
TUBOBOCIANIUTEIbHOTO LIuToKMHA IL-10, yTo sIBAsIETCS MO-
JIOXKUTEIBbHBIM IMTPU3HAKOM U CITIOCOOCTBYET UCUE3HOBEHUIO
THOMHOTO BOCITAJICHMSI.

I1pu n3yyeHuM roxasareyueit KpOBU MpPU OCTPOIl XOJIO-
IIOBOM TpaBMe BBISIBIICHO YCKOPEHHUE CBEPTHIBAHUS KPOBU
1 TOPMOXeHUEe (PUOPMHOIN3A, YTO TIPUBOIUT K PA3BUTHIO
TpoM0030B. M3 75 nocrpanasiiux ¢ ooMopoxeHusimu 11—
IIT u III-IV creneHu cBepxocTpasi TpaBMa Oblla 3aperu-
crpupoBaHa y 24, octpast — y 36 u mogoctpast — y 15. I1po-
BeIlCHHBIC MCCIICAOBAaHMS MMOKa3aId, YTO B TOPCAKTUBHOM
Mepuojie y MOCTPpagaBIIMX BCEX TPYIIT COKPAIlaeTcsl BpeMst
CBEPTHIBAHMSI KPOBU, yMeHbIIaeTcsl akTuBHOCTH AlIIl u Ha-
pactaet yposeHb [T ®P. ¥ mocTpamaBIImx ¢ OCTPOU W MO-
JIOCTPOI1 X0JI0J0BOI TpaBMoit yMeHbIiaeTcss AITTB. Tlpu
MoJOCTpOil XoJiogoBoil TpaBMe ymeHbluaercss 1B u TB.
BeIpakeHHBIE CIBUTH B ITOKA3aTeJIsIX CBEPTHIBAIOIICH CH-
CTEMBI KPOBM OTMEUYCHBI B paHHEM PEaKTUBHOM IIEpHOJIE.
Bo Bcex rpymnmax BBISIBJEHO COKpallleHUEe BPEMEHU CBEp-
ThiBaHUs kpoBu, AUTB, I1B u TB, noBbllieHHe KOHLIEH-
tpauuu dudpuHoreHa u [P, ymeHsinenne ypoas Alll
1 TopMoOxeHue ¢pudbpuHonusa. MccnenoBaHus, poBeaeH-
HbIE B TIEpUOJI SMUTEIN3aUNN U rpaHyaupoBaHus (15—20-¢
CYTKH), CBUIETEIBCTBOBAIM O TOM, UTO SIBJICHWSI TUIIEpP-
KOaryjsiiMu, CIIOCOOCTBYIOIIME pa3BUTHUIO TpoMOO3a, I0-
CTENEeHHO CHMXXaauch. Bo Bcex rpymmax MocTpagaBIIMX
COXPaHSIJINCh CHIDKCHHBIC ITOKa3aTeJIM BPEMEHU CBEPThI-
BaHust kposu, AIITB, I1B u TB, ypoBus Alll. ¥ 6onbHBIX
C OCTPOM XOJIOJOBOM TPaBMOM IIPU CTAHAAPTHOM Teparmuu
coxpaHsiach runepkoarysius, KonueHTpauus AlIl ocra-
BaJIach CHIDKEHHO#, OTMEUEH BBICOKUI YPOBEHb (PUOPUHO-
rena u [P, 3aTopmoxkeH npoiuecc GuOpruHoOIM3a. Y 3TUX
MOCTpafaBIINX BBISIBJISUIACH TOJOXUTEIbHAsI peaklusl Ha
3TaHOJI, UYTO CBUIETEJILCTBOBAJIO O BEPOSITHOCTU BOBHUKHO-
BeHUs TpombOo3a. BkiaoueHrne TumannHa B KOMILIEKCHYIO
Teparnuio CIOCOOCTBOBAJIO YBEIWUYEHUIO BPEMEHM CBEp-
TBIBAaHUS KPOBU U peKaIbLIM(UKALINKI TIIa3MbI 10 YPOBHS
HOpMBbI. BoisiBieHa Hopmanu3anus KoHueHTpauuu Alll,
CHIDKEHME conepxKaHust ¢puopuHoreHa u yposHs I11D.
OrMeueHa akTuBaumsl udbpuHoamza u B 20% ciydaeB
BBISIBJISLIACh MOJIOXKUTEIbHAS peakuus Ha ataHou. Cremy-
eT TaKKe OTMETUTh, YTO IPHU HCIOJIB30BaHMU TWMaanHa
B OoJbimHCTBe ciiyyaeB bOB, B Tom uncne CPb, npubau-
XaJMch K HOPME, YTO HEe HAOJII0NaI0Ch Y MalMeHTOB Mpu
CTaHAAPTHOM JieueHuu [6, 16]. DTu pe3yabraThl I10Ka3aH,
YTO BBelAeHME TuUManMHa CIIOCOOCTBYET HOpMaau3alllu
MMMYHHUTETA ¥ TeMOCTa3a W TaKUM 00pa3oM IIPEISITCTBYET
Pa3BUTHIO «IINTOKIMHOBOTO IIITOPMa».



OcJi0XKHEHHbIE TIepPesIOMbI JUVIMHHBIX TPYOYaThIX KOCTEIi.
IMoctpamaBmme (n=127) ¢ OCIOXHEHHBIMH IIepeIOMaMM
JUTMHHBIX TpyOUyaThIX KOCTel paHee mepeHeciau ot 2 1o 17
orepalyii ¥ TMOCTYIWIM B CTAllMOHAp C OYepeNIHbIM 000-
cTpeHreM maTojiormaeckoro mpoiecca [20]. IMocme orre-
pPaTUBHOIO BMeEIIATeJbCTBA BCEM MOCTPAdaBIIMM OBLIU
Ha3HayeHbl aHTUOMOTUKM, IO HEOOXOMMMOCTU — KPOBE-
3aMeINIaloNiie pacTBOPhI, MaTOTeHEeTHYecKass U CUMIITO-
MaTtudeckas Tepanus. KOHTpOJbHYIO TPYIITy COCTaBUIU
40 mamueHToB. B uccineayeMoii rpyrmne 0onbHbIE TOJydYa-
v Tumanus (10 Mr B/M 1—2 pasza B cyTku B TeueHue 5—10
IHEi) DOMOJHUTEIPHO K OCHOBHOMY JICUCHUIO. Y BCEX
o0cIenyeMbIX OTMEYEH MMMYHOAEMUIIUT, COMPOBOXKIAI0-
muiics cHrkeHnueM yncia T-nmumborutos (CD4*, CDS8Y).
IIpumenenne TumanmHa y IOCTpamgaBIINX CITOCOOCTBOBA-
JIO YBEJIMYCHUIO YUCIa TUM(MOIIMTOB, BOCCTAHOBIICHUIO 10
HopMBbI KonudectBa T-numdornutoB, B ToM uncie CD4*.
Konnuectso CD8" Bo3pacTano B MeHbIIEH CTeNeHU, YTO
MPUBOAWIO K MOBHIIIEHNIO KoadhduimenTa CD4*/CD8*,
HO HE JOCTUTaJIO YPOBHS HOPMBI.

Y noctpanaBimx 10 BBeaeHUsT TUMaiHa KOHIIEHTpa-
1wmst 1L-1a npeBbiinana Hopmy B 5 pa3, IL-1p — B 2,6 pa3a,
IL-8 — B 100 pa3, TNFao — B 40 pa3, [L-4 u -10 — B 7—8
pas. IIpu crangapTHoi Tepanuu yepe3 10 qHelt mocie Ha-
yaja JieyeHus kKoHueHTpauus IL-8 mponmoskana Hapac-
TaTh M MO CPAaBHEHHIO C MCXOMHBIM (DOHOM YBEIMIIIACH
B 1,5 paza. B a10i1 rpynmne 6oabHbIX cofaepxkaHue IL-1a u
TNFa, a Takxke MpOTUBOBOCITAJIMTENbHBIX IUTOKUMHOB [L-4
u -10 mpakTUYeCKN He MEHSIIOCh, a KoHneHTparus [L-15
yBenuuuBangach B 1,9 pasza. [Ipumenenue TumanuHa yepes
10 nHeit mocie Havas1a JIeYeHUsT IPUBEJIO K CHUXKEHUIO KOH -
neHtpaunu [L-1ou [L-1B 1o ypoBHS HOpMBI. YpoBeHb IL-8
y 3TuX 00JBbHBIX cHU3MJICI B 3,5 pa3a, a TNFo — B 2 pa3za.
KoHueHTpaysi mpoTUBOBOCHAIUTENbHBIX (hakTopoB 1L-4
u [L-10 y maiueHTOB, NoydyaBiIvx TuMalnH, Bo3pacTaia.

VY mManmeHToB ¢ MepeIoMaMU IJTUHHBIX TPYyOJaThIX KO-
cTeil 1 octeomuenuToM nokasareau AIITB, 1B, TB 6buiu
CHWXXEHBI, KOHIIeHTpauus ¢pubpuHoreHa B 1,5 pasza yBe-
nuyeHa, conepxanue [11M mosbicuioch B 7 pa3 1o cpas-
HEeHUIO ¢ Hopmoii, ypoBeHb Alll mpubausuiacs K KpUuTu-
YeCKOi OTMETKe. DTaHOJIOBBIN TECT ObLT MOJOXUTEIbHBIM
y Bcex obcienyeMbiX. EcTecTBeHHBIN JU3KUC CrycTKa ObLI
cHuxeH B 2 pa3a (8,0+0,5% npu Hopme 16,010,2), a Bpe-
Ms1 puOprHOIM3a yBeJnMdeHo B 2,5 pasa [6]. IIpoBeneHue
CTaHJIApTHOW Teparnuy y MalMeHTOB He MPUBEJIO K CYIIe-
CTBEHHBIM M3MEHEHMSIM B ITOKA3aTelIsSIX KOaryJorpaMMBI,
3a uckmoueHneM [1O u GUOPMHOMUTUUECKON aKTUBHO-
CTU KPOBM, KOTOpbIE MPUOIU3UIUCH K HopMe. Tlocie npu-
MeHeHUsT TuManMHa ToKasaTesd KOoaryJiorpaMMbl ObLITN
B mpenenax HOpMbl, ¥ 20% OOJIbHBIX OTMeueHa He3Ha-
yuTeNIbHAsl peaklusl Ha 3TaHOJ, YTO CBMIETEIbCTBYET
00 ycTpaHEHUM TUMEePKOATyISIIIMOHHOTO CUHIPOMAa U PU-
CKa BO3HMKHOBECHHS TPOMOOIMOOIMIECKIX OCIOKHCHMUIA.
IMocne 3—4 wHbekuuii TuManuHa y TMalMeHTOB OTMEYEH
CTOMKMI aHaire3upylomuii 3pdexr, ncuesHoBeHUe oTe-
YHOCTU KOHEYHOCTH, WHOWIBTPATOB BOCIAIUTEIHHOTO

U TPAaBMaTUYECKOTO MPOUCXOXIeHUs. B aTOl Tpyrmme oT-
MEUEHO TTOJTHOE BBI3IOPOBJICHNE WJIM 3HAYNUTEIBLHOE YIIyd-
meHue y 84% MalueHToB, YTO BbIpaXaloch B COKPAILlEHUN
CPOKOB OYMIIEHUS W 3aKMBJIeHUST paH Ha 28 u 34% cooT-
BETCTBeHHO. Tak:Ke YMEHBIIMIIACH B 2,3 pasa IUIoIIanb JIe-
CTPYKLIMU KOCTHOM TKaHW. [1pogoJKUTEIbHOCTD JeUeHUS
MalMeHTOB B CTallMOHApe B 3TOi TIPYIINEe COKPaTUIOCH
Ha 4 OHS, CPOKU HETPYIOCITOCOOHOCTU — Ha 7,5 IHS, a 4ya-
CTOTa BOCITAJINTEJbHBIX OCJIOKHEHUM CHM3WIACh B 7 pa3
MO CPaBHEHMIO C KOHTPOJILHOM rpyrmnoii. Takum o0pa3om,
npuMeHeHne TWMaaMHa y MOCTpafaBIIuX C TepejoMaMu
IJTAHHBIX TPYOUYATBIX KOCTEH CBUAETEIBCTBYET 00 YIydIle-
HUU JJaOOPaTOPHBIX MTOKA3aTeNIeil KJIIETOYHOTO U TyMOpPaib-
HOTO WMMMYHUTETa, HecHelnpUIecKoil pe3rCTEeHTHOCTH
W CUCTEMBI CBepTHIBAHUSI KPOBH, YTO IIPUBOAUT K YIIyUIIIe-
HUIO MeTa0O0I1M3Ma B KOCTHOW TKaHU 1 YCKOPEHUIO Ccpallie-
HUSI OTJIOMKOB KOCTH.

OcTtpag MexaHWyecKas TPaBMAa, OCJOKHEHHAS] THOIHOI
undeknueii (daermonsl). M3ydeHo comepkaHre TTPOBOCIIa-
JINTEJILHBIX LIUTOKUHOB Y 20 310poBbIX Jioaeit 1 30 OOJbHBIX
C OCTPOII MEXaHUYECKOI TPaBMOM, OCJIOXKHEHHOU THOMHOM
nHbekmei (haermons) [6, 20]. Bce moctpanasiive 6pu1H
pasmesieHbl Ha 2 TPYIIIBL 1-10 TPYIITy cocTaBWIM 15 4yemo-
BEK, MOJyYaBIIMX TPAAULIMOHHO JIeYeHUE, 2-10 TPYIINy —
15 genosex, nonyuyasiue TumanuH. OTMEUYEHO, YTO Y TO-
CTpaJaBIIMX C MEXaHUYECKOM TpaBMO¥ C THOMHBIMM OCJIOX -
HEHUsIMU Bo3pactaet coaepxaHue IL-la (B 9 pa3), IL-1B
(B48 pa3), IL-8 (B 7 pa3) u TNFa (B 34 paza). Uepes 10 nHeit
ITocJie Hadaia CTAaHZAPTHOU Tepalny y TTOCTPAIaBIINX CO-
nepxanue IL-1o0 u TNFo mpakTruyecku He MEHSIJIOCh, KOH-
ueHtpauus IL-1p cHuxanace B 2,5 pasa, a IL-8 yBennuupa-
Jlack B 5,3 pasza Mo CpaBHEHUIO C UCXOJHBIM ITOKA3aTeJIEM.
Y nanuenToB BBeaeHUE TUManiHa NPUBOANIIO K CHUXKEHUIO
ypoBHs IL-1a, IL-1f. ¥V maiueHToOB 3TO rpymnIbl OTMEYEHO
noBblleHre KoHUeHTpauuu 1L-8 B 2,5 pa3za 1o cpaBHeHUIO
C MCXOOHBIM IokKa3zarejeM, KoHueHTpauus TNFa y takux
OOJIBHBIX B IIpolLIecCe JeUeHUs CHIDKalach B 2,5 pasa. [Tomy-
YEHHBIE PE3YJIBTaThl CBUACTEIBCTBYIOT 00 3(h(MEKTUBHOCTH
TumannHa Tpy JIeYeHUW OCTPON MEXaHWYECKOU TpaBMBI,
OCJIOXKHEHHO# THOWHOI MH(eKIMeil. DTo moaTBepxXKIaeT-
Csl CHIDKEHUEM YPOBHSI MPOBOCHATUTENIbHBIX IIUTOKUHOB,
YTO TIPUBOJUT K YCTPAHEHUIO BOCTIAJIMTEIHHOTO TIpOliecca U
0oJtee OBICTPOMY BBI3IOPOBICHHUIO OOJIBHBIX IO CPABHEHMIO
¢ alMeHTaMM, MOJyJaBIIMMU CTAaHAAPTHYIO TEparuio.

Tsokenas TpaBMa OpPIOUIHON MOJIOCTH M TNOCJeIyloniee
pa3BuTHE MEPUTOHHMTA. TMaNMH HaszHavyaiu 33 OOJbHBIM
C TSDKEIOI TpaBMOIi OPIOITHOM TTOJOCTU U TTOCTEAYIOIINM
pa3BUTUEM TMEPUTOHMUTA TIOCTAE OIEPaTUBHOIO BMellla-
TETbCTBA. Y BCEX MOCTPANaBIINUX IMPUMEHSIIM aHTUOUOTH-
KU IIUPOKOTO CMIEKTpa ACUCTBUSA. B KOHTpOIBHYIO TPYyTIITY
Bonuin 30 OGONBHBIX C TSKEIONH MEXaHUUECKON TpaBMOIA,
OCJIOXKHEHHOM TEePUTOHUTOM, KOTOPbIe TOJYJYasId TOJIHKO
CTaHIapTHoe JiedeHue. J1o IedeHns y BceX MOCTPagaBIIIX
OTMeYaIoCh yMeHbllIeHne yncia T-muMbounTos (B 6 pas),
B-numdonuutoB (B 2 pasa). [lokazarenb peakiiuyd TOPMO-
XeHus Murpauuu Jierikouutos (PTMJI) ¢ ¢putoremarriio-
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TUHUHOM (PIA) y OONBHBIX OBLT CHUXXEH, a KOHILIEHTpa-
uust IgM — noBeiieHa. B nipouecce neyeHust TumannHoMm
y OOJBHBIX KOJMYECTBO JUMQPOLMTOB YBEIUYUIOCH B 2,5
paza, uuciao T-1MM¢OLMTOB JOCTUTIO MOKA3aTesI HOPMBI.
B »roif Tpynme mocTpamaBIIMX HaOIOOATIOCh 3HAYUTEITb-
Hoe cHukeHue ypoBHs IL-10, TNFoa 1 MeHee BeIpaxkeHHOe
yMeHbllIeHUe KoHleHTpauuu 1L-1p npu omHOBpeMEHHOM
NoBbIIeHUU YpoBHS IL-8 (MO cpaBHEHWIO C UCXOAHBIM
dbonoM B 2,5 paza). ¥ mepeHeCHIUX TpaBMY, HE3aBUCHMO
OT 0COOEHHOCTEI TeueHus 3a00JieBaHusI, pa3BUBalach -
nepKoarysiiuys u Topmosuics ¢udpuHoaus. [pu ucrnosnb-
30BaHUU CTAHIAPTHOM Tepanny y OOJBHBIX 3TU SBICHUS
COXPaHSUTMCh Ha TIPOTSKEHUHU BCETo Kypca JeueHusl, Toraa
KaK B TpyIIe MalMeHTOB, MOJy4yaBIInX TUMaIuH, 3TH SIB-
JieHus ucaesanu [6, 20, 21].

Anemusi 0epeMeHHbIX. Y OcpeMEHHBIX KCHIIMH C aHe-
MUEN BBISIBJISICTCSI BTOPMYHBIA MMMYyHOAEDULMUT U THU-
MEePKOAryJISIMUOHHBIN cuHIpoM. Mcxoms m3 3TOrO, UIS
TepanmMu OepeMEHHBIX MCITOJIb30BAIM  JICKApPCTBCHHBIN
npenapaT TumanuH (10 Mr B/M OIHOKPAaTHO €XEIHEBHO
B TeueHue 5—7 nHeit). [IpumeHenue TumannHa conpoBo-
KIAJIOCh yYCTpaHEHWEM HMMMYHOJIOTMYECKON HEeZoCTaTOd-
HOCTH, YMEHBIIICHUEM TUIIePKOATy/ IS, HOpMaau3aluei
coaep:xaHust ocHoBHbIXx BOB, B Tom uncie CPB, Boccra-
HoBjiieHUeM ypoBHs IL-1 go HoOpmbl, MmoBbIIEHUEM ba-
TOLMUTAPHOM AKTMBHOCTU JIEMKOLIMTOB MW KOHIIEHTpPALIUKU
C3-KOMIIOHEHTa CHUCTeMbl KoMmIuieMeHTa. KoMruiekcHast
aHTHaHEeMWJeCKasl TepaIusl B COYCTAHUU C TPUMEHEHUEM
TumanuHa npuBoauaa K ObICTPOMY M CTaOMJIBHOMY BOC-
CTAaHOBJICHUIO TTOKa3aTeJiell 3pUTPOHA 3a CUET aKTUBAIIUMU
€ro pereHepaTopHOro MoTeHlMansa. YCTaHOBJIEHO, YTO MO
BIMsTHUEM TrMaInHa conepKaHue PETUKYIIOIUTOB y Oepe-
MEHHBIX XEHIIUH ¢ aHEeMMSIMU yBEJIMIMBAIOCh B 2,7—3,1
pasa, Toraa Kak Mpu MCIOJb30BaHUM IperaparoB Xxeesa,
BUTAMWUHOB U rerapuHa — Tojabko B 1,5 paza [1].

MPUMEHEHUE TUMANWHA Y JETEN

XpoHuYecKHe BOCHAJIUTE/IbHbIE 3200JIeBAHUSA JIETKHX
(XB3JI) y nereii. O6cnenoBanbl 37 nereit (21 neBouka u
16 ManbyuKOB) B Bo3pacte oT 7 10 14 net. [pynny cpaBHe-
HUs cocTaBuiu 20 MpaKTUYECKU 310POBBIX I€TEil TOro ke
Bo3pacTta. bosbHbie ¢ XB3JI B 3aBUCMMOCTU OT TSIXKECTU
3a00JIeBaHUS OBLIN pa3aesieHbl Ha 2 TPYIIIBI: CPeTHETSIKe -
Jioro (XpoHu4yeckuii aepopmupyromuii 6poHxut — XJAb —
BbISIBJIEH Yy 17 meteii) u Tskenoro (OpoHXosKTaTU4yeckast
oone3nb — BOB — y 20) Teuenus. Bce marmeHTs mosy-
Yyajau KOMIUIEKCHOe JeueHue. Y 0onbpHbIX ¢ BODb BoIsiBICH
JieiikouunTo3, a mpu X1 b KoanyecTBO JeHKOIIMTOB OCTaBa-
JIOCh B npejenax HopMbl. OTHOCUTEIbHBIM U aOCOJIOTHBI
JTUMQOLIMTO3 BHIABICH Y 00mbHBIX ¢ X/IBb. KommaecTBo
3penblx T-nmumpouutoB u Th (CD4%) 6b110 YMEHBIIEHO,
aCTL (CD8") —yBenuueHo npu X/Ib u BOb. AbcontotHoe
konmuecTBO NK-KJIeTOK OBLIO yBEIMUEHO Y BCEX MalleH-
TOB. Y OOJbHBIX KOHTPOJBHOM TPYMITLI B MpoOLiecce Jieue-
HUS YUCJIO JIEWKOILIMTOB CHUXKAJIOCh, HO YBEJIUYUBAJIOCH
yucio 3penbix T-numbonuros, Th, CTL u NK-kierok.
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VY pereit, mosy4yaBmnx TUMaJvH, YUCIIO JIEUKOIIUTOB U
JUMGOIIUMTOB YMEHBIIAIOCH, HO BO3PACTaIO KOJIMIECTBO
3penbix T-nmumdpouutoB (CD3*) u Th (CD4%), npubau-
Xasch K ypoBHIO HOpMbl. Ha ¢hoHe cTraHmapTHOi Tepa-
MUK cofepkaHue B-1mMbOIUTOB 0cTaBaI0Ch MTOBBIIICH-
HBIM, OTMeYeHa TEHICHLMS K BOCCTAaHOBJICHUIO YPOBHS
IgA, -M u -G. Ilocne neyeHust TumMmanuHoOM coaepkaHue
B-nmumdo1nMToB 1 KOHIIEHTpaIMsI BCeX MCCIeayeMbix Ig
npubamxkanack K HopMme. Y gereit ¢ XB3JI KoHIeHTpa-
uus IL-1B mo cpaBHEHUIO CO 3MOPOBBIMM AETbMM OKa-
3ajach yBequdeHHoi B 7 pa3, IL-8 — B 6 pa3, TNFo —
B 10 pa3, I[IFNa u -y — B 4 pa3za, IL-4 — B 3 paza. B mpo-
llecce CTaHOAPTHOTO JIeYEHUS ColepKaHue IIMTOKMHOB
(3a uckmoyeHueM IL-4, KoHIIeHTpalUs KOTOPOTO HE U3-
MmeHwnach, u [FNy, ypoBeHb KOTOPOrO CHU3WJICS MOYTH
B 2 pasza) NIpomoLKajao yBeIWUMBAThCSA. [IpumeHeHMe
TuManuHa NMPUBOAWIO K CHUXKEHUIO KOHLEHTpALluU W3-
yJ4aeMBIX IUTOKMHOB IO ypOBHS HOpPMEIL. [lonxydeHHEBIE
ITaHHBIC CBUACTEIBCTBYIOT 00 apdekTuBHOCTH TrManmHa
IIJIsT BOCCTAHOBJIEHUSI ITUTOKMHOBOIrO romeoctasza. OT-
MedyeHo, 4To npumMmeHeHue TumanuHa y neteit ¢ XB3JI
HOPMAaJIM30BaI0 COCTOSTHUE CUCTEMBI TeMOCTa3a, a TaKKe
cogepxanue JITA. OnHako B KOHTPOJBLHOI TpyIlre mMa-
LIMEHTOB 3THU IOKa3aTeJu CBUAETEIbCTBOBAIU O HATUUYUU
TUTIePKOAryJIIIIUOHHOTO cuHApoMa. BBenenue TumannHa
13 (72%) nmetsiM MpUBEIO K 3HAYUTEIbHOMY YJIYYIICHUIO
UX KJIMHUYECKOTO COCTOSTHUS, V 4 (28%) pe3yibrar Jieue-
HUS ObUT YIOBJIETBOPUTEIbHBIM. TakuM 00pa3oMm, y neteit
¢ XB3JI TumaanH HOpMaIU30BaI KJIETOUHBIN ¥ TYMOpPaJlb-
HBIf UMMYHUTET, YTO CIIOCOOCTBOBAJIO IIPEAYIIPEXKICHUIO
Pa3BUTHS «IMTOKMHOBOTO IITOPMa» U MOSIBIICHUIO TPOM-
060PMO0JIMYECKUX OCTOXHEeHU [4, 22].

Xponnyeckuii racrpur (XI') y mereii. B nccinemoBanum
NMpUHKUMAaIKM ydyactue 15 neteit B Bo3pacte oT 12 1o 17 jer,
crpagaommx XI' B craguu o0OCTpeHMs], KOTOpble B JI0-
IMOJTHEHWE K CTAaHOAPTHOM Teparmy Toydaad TuMaauH.
KoHTponbHyI0 Ipyriny coctaBuian 23 pebeHKa TOro e Bo3-
pacta mpM CTaHIApTHOM JiedeHWU. [lonmydeHHBIE pe3yiib-
TaTHl CPAaBHUBAJIU C ITOKa3aTeasaMu 39 3M0pPOBBIX JeTeil B
Bo3pacre oT 8 mo 16 ser. Bo Bpemst o6ocTpeHus 3adoure-
BaHUS y JETeil oTMeYasicsl OTHOCUTENbHBIN JUMOOIUTO3,
CHUXXEeHME MpolleHTHoro coaepxaHuss CD3*, CD4", no-
BeimeHue uyncia CTL (CDS8'), uro mpuBoauiao K yMeHb-
meHuto cootHoieHus CD4*/CDS8*. YV 6onbHbiX ¢ XI'
ormeueHo yseanmuyeHue NK-kierok (CD16%). B mepuon
000CTpeHUs y OOJIBHBIX ACTeil CHIKAIOCh OTHOCUTEILHOE
yuciao B-nmumbornutos (CD22*), moBbilazachk KOHIIEHTpa-
s IgM u IgG. Y 60abHBIX 3pO3UBHBIM TFacTPOAYOJEHU -
ToM ypoBeHb [L-1p yBenuuusancs B 7,1 pasa, [L-2 — B 4,0
paza, TNFa — B 5,9 paza, IFNa — B 5,2 pa3a 1mo cpaBHCHUIO
C TaKOBbIMM Yy 3710poBbix aetreil. [1pu moBepxHocTtHOM XI
9TU TOKa3aTe i ObUIM MEHee BBbIpaXKeHbI, YeM IpU 3PO-
3UBHOM, HO 3HAUYMTEIHHO IIPEBBIIIATNA HOPMY Y 3I0pPO-
Beix neteit. ComepkaHue MpoTUBOBOcHanuTeabHoro IL-4
Mpu 3TUX (GopMax MaToJOTUM HE OTIMYAJIOCh OT HOPMBI.
IIpu craHmapTHOI Tepanmuu He HaOIIOAAIOCh UBMEHEHUIA



B IOKa3aTesisIX UMMYHOTPaMMbl. Y OOJIbHBIX OCTABAIUCH
BeICOKMMU coaepxxanue IgM u IgG, a Takke KOHIIEHTpaIs
BCEX UCCJIETYeMbIX TPOBOCIAUTENbHBIX IUTOKUHOB. [1pn
JiedeHUU TUMaIuHOM OTMEUEHO CYIIECTBEHHOE CHUXXEHUE
IL-10, IL-2, IFNo, TNFoa, a conep:xaaue CyrmpeccopHOTO
1L-4 He3HaUNTENBLHO MOBLIIATOCh. ClIeayeT OTMETUTD, YTO
npuMeHeHue TumanuHa y 00JbHBIX 1eTel ClTOCOOCTBOBAIO
HOPMaJIM3alMi TPOLIECCOB MEPEKUCHOIO OKUCIEHUS JIU-
MUI0B, BOCCTAHOBJICHUIO TT0OKAa3aTeeil CUCTEMbI TEMOCTa3a
JI0 HOPMBI U yBeJnyeHuto npoaykunu NO. OTo npruBoaniIo
YIIyYLIEHUIO COCTOSTHUS OObHBIX neTei [23—25].

B 0030pe npuBeneHa yacTh UCCIETOBAHUIM, B KOTOPBIX
u3yvyanoch BiusiHUE TuMaiMHa Ha KIMHUYECKOE COCTO-
STHA€ TAllMeHTOB, (PYHKIIMIO MMMYHHOW CUCTEMBI (B TOM
Yuciie MUTOKMHOBBIN npodwib), reMoctas3, BOB u npyrue
MOKa3aTeu, XapaKTepu3yloliue TSIXeCTb MaToJorMuecKo-
ro Ipolecca MpU Pa3iNyHbIX 3200JIEBaHUSIX W TpaBMax
y B3pOCIIbIX U AeTeil. Ha ocHoBaHUM MTPUBEIEHHBIX JaHHBIX
MOXHO CAENaTh BBIBOA O TOM, UTO MENTUIHBI WUMMYHO-
KoppekTop TuManuH, HopMaau3ysi COCTOSIHUE KJIETOYHOTO
U TYMOPAJIbHOTO UMMYHUTETA, a TaKXe CUCTeMbl TeMOCTa-
3a, CIIOCOOEH TIPEeIyNpEeIUTh 1 JIMKBUANPOBATh Pa3BUTHE
«IIMTOKMHOBOTO INTOPMa». OTO MOXET CIOCOOCTBOBATh
MPeIOTBPAICHUIO Pa3BUTHSI MTOJIMOPTaHHON HEIOCTaTOu-
HOCTM U BO3MOXKHOTO JeTajJbHOro ucxoma. Cremyet mo-
Jlarath, 4TO CBOEBPEMEHHOE Ha3HaueHue TumanuHa Ta-
LIMEHTaM MOXET MPUBECTU K CHUXKEHUIO PUCKA Pa3BUTUSI
ocinoxHenuit npu COVID-19. Tlpu BeposiTHOCTH pa3-
BUTHUS Y OOJBHBIX C OCIIOXKHEHHBIM TeueHneM COVID-19
TMA, Tpom603a, JIBC 1 nmoamMopraHHOM HEAOCTATOYHOCTH
HEOO0XOIMMO TPUMEHEHUE TPSMBIX aHTHKOAryJSHTOB —
HedpakimoHupoBaHHoro rermapuHa wivi HMI. Takum 06-
paszoM, mpu 3a00JEBAHUSIX, COMPOBOXIAIONINXCS BTOPUY-
HBIMM MMMYHOAE(PULIMTAMU U TUIEpPKOAryJsiiiueil, Hau-
OoJiee 3HAUMMBIN TepaneBTUYECKU 2 GHEKT MOXET ObITh
JOCTUTHYT TIPY BKJIIOYeHUU TUMaiHa U renapuHa B KOM-
iekcHyto tepanuio COVID-19.

k %k ok
Aemoper cmamou hodmeepacdarom
omcymcmeue KOHPAUKmMAa uHmepecos.
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THE EFFECT OF THYMALIN ON THE IMMUNE SYSTEM, HEMOSTASIS
AND CYTOKINES LEVEL IN PATIENTS WITH VARIOUS DISEASES.

PROSPECTS FOR APPLICATION IN CASE OF COVID-19
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The review evidences the data on the status of COVID-19 patients with
lymphocytopenia, violation of the relationship between subpopulations of
T-lymphocytes, NK-cells, T- and B-lymphocytes. The appearance of a «cytokine
storm», accompanied by an increase in the concentration of pro-inflammatory
cytokines, was detected in these patients. At the same time, there occurs
hypercoagulation and increased concentration of fibrinogen and D-dimer.
COVID-19 patients manifested the development of thrombotic microangiopathy,
thrombosis, disseminated intravascular coagulation and multiple organ failure,
which often resulted in death. Administration of the peptide immunocorrector
Thymalin in case of acute and chronic diseases and injuries led to normalization
of cellular and humoral immunity, decrease of the pro-inflammatory cytokines
amount, elimination of the «cytokine storm» or inhibition of its development, and
reduction of the intravascular coagulation intensity.

Combined application of Thymalin and Heparin in case of various diseases with
dysimmunity and hypercoagulation resulted in positive therapy outcome. The
analysis of literature and the data, obtained from the study on the Thymalin clinical
effect, indicate the possibility of complex therapy with Thymalin and Heparin in
patients with COVID-19, thus contributing to the decrease of pathological process
severity and morbidity reduction.

Key words: therapy, Thymalin, peptides, Heparin, immunity, hemostasis, «cytokine
storm», acute and chronic diseases, COVID-19.
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