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OKHMCJIUTEJBHLIV CTPECC B MOAYJIALINU ATIOIITO3A HEIZITPO(I)I/IJIOB
B ITATOI'EHE3E OCTPBIX BOCIHAJIUTEJIbHBIX 3ABOJIEBAHUN
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IIpoBeneHo uccnenoBaHUE aronTo3a HEUTPOMGUIOB KPOBU, MOJTYUYEHHBIX Y TTALIMEHTOB C OCTPHIMU BOCTIAIMTEIbHBIMU 3a-
GosieBaHUSIMU (BHEOOJIbHUYHASI TTHEBMOHUS, OCTPBIN anMeHANIUT). YCTaHOBJICHO MOBBIIIEHUE KOJIMYECTBA aHHEKCHH-
TIOJIOKMUTEbHBIX KJIETOK, comepxkaHus O0enka Bax v mpomyKimy akTUBHBIX (hOpPM KUCIIOpOIa B HeMTpoduiIax mpu ocTpoM
BOCIAJICHUU Pa3HOTO TeHe3a, COMOCTaBUMOE C YBEJIMUEHMEM 3TUX MOoKasaTreseil Tpy OKUCIUTEIBHOM cTpecce in vitro (B
YCJIOBUAX MHKYOAlMKM HEATPOPUIOB 300poBHIX HOHOPOB ¢ 5 MM H,0,). IIpuBoaarca naHHble 00 y4acTMM KIIHOYEBBIX
OeJIKOB-PeryisiTopoB ceMeiictBa Bcl-2 1 OCHOBHBIX 3JIEMEHTOB CUCTEMbI CUTHAJIBHOU TPaHCAYKLUMM B OMOCPEIOBAH-
HOU MpoOKCUAaHTAMU MOAYJISIUUM anonTo3a 3¢hGEeKTOPHBIX KJIETOK ocTporo BocnayieHus. [lokazaHo, 4YTO B peryysiiuio
aronTo3a HEUTPODWIOB TIPU OCTPOM BOCITAJICHWM CYIIECTBEHHBIN BKiam BHOCAT I M®-3aBucMMBIE MEXaHU3MBI, CO-
MpsDKeHHBIE C MOBBIIIEHWEM CHUHTe3a okcuaa azota (NO), a B YCIOBUSAX OKUCIUTEIBHOTO crpecca in vitro — Ca’*- u

UAM®-3aBUCHMBIC TTPOLIECCHI PETY/ISLIMKM TAHATOTEHHOM MPOrpaMMBl.

KimoueBblie cioBa: HEMTPOMWIBI, allONTO3, OCTPOE BOCHAIEHNE, OKUCIUTEIbHBIN CTpecC.

OcHOBHOC BHMMAaHWE IIpM WM3YYCHUM IIaTOTCHE3a
OCTPBIX BOCTIAJIMTEbHBIX 3a00JIeBaHUI YAEsIeTCs pe-
AKIUSAM COCYOUCTOM CUCTEMBI U COCTOSIHUIO HEUTPO-
(GUIBHBIX JISMKOIIUTOB, KOTOPEIE aKTUBHO 3SMHUTPUPYIOT
U3 KPOBU B 00JIaCTh IOBPEXACHUS, SBISAICH 3D heK-
TOpaMM W MOMYJISITOPaMU OCTPOM (as3bl BOCITAJICHUS.
ITaToreHe3 ocTporo BOCHMaJIEHWS BO MHOTOM 3aBUCUT
OT (DYHKIIMOHAJIPHON aKTUBHOCTU HEHUTPODMIOB, BHI-
TTOJTHSTFOIIIX MUKPOOUIIUIHBIE (PYHKIIUH ITOCPEICTBOM
daroumuTo3a U MPOIYKINU aKTUBHBIX (POPM KHUCIOPOIa
(ADK). HeiiTpoduabl cTaHOBSTCS TJIaBHBIM UCTOYHU-
KoM u30biTkKa ADK He TOJBKO B KJIETKAaX OKpYyXKalo-
mnx TKaHei. 'mmepmpomykmus ADK B camux Heii-
TpoWIbHBLIX TIpaHyJouuTax [1] MOXeT NMPUBOAUTH K
HapylIeHNI0 (PYHKIINI, TTOBPEKICHUIO W THOCIN KITe-
TOK BCJICICTBHE Pa3BUTUS OKUCIUTEIHLHOTO CTpecca
(0C) [2, 3]. Anonro3 HEeWTPOUIOB BBICTYIIACT HO-
MUHHUPYIOIINM 3BEHOM IaTOTE€HE3a OCTPBIX BOCIIAJIM-
TeJIbHBIX 3a00JeBaHUIA, MOCKOJIbLKY OBICTPO pa3BUBalO-
IIasicsl CIIOHTAHHAs M aKTUBMPOBAHHAS SJIMMWHAIIAS

3(hGEKTOPHBIX KJIETOK O0CCIIEUMBACT CHCPKUBAIOIINIA
MEXaHU3M TOopaXeHWs TKaHel W pa3pellieHrne mporec-
ca BocriayieHust [1, 4]. Perynaumst amomnros3a HEWTpo-
¢uIoB orocpenoBaHa BHYTPUKIICTOUHBIMM CUTHAJIb-
HeIMU cucteMaMu (Ca?", TAM®, ul M®) u 6arancom
KJIIOUYEBBIX TIPO- YU aHTHUAMONTOTHYECKUX 0enKoB [1, 5],
OCOOCHHO B CHUTYallMsAX, CBSI3aHHBIX C HapylICHUEM
penoKc-MeTaboau3Ma KiIeTku [6]. OmHUM U3 Bemylux
¢axkTopoB, y4yacTBYIOIIUX Kak B ¢opmupoBaHuu OC,
TaK W B Pa3BUTUM alloIlTO3a, BBICTYyHAeT OKCHJ a30Ta
(NO). Ilpu 5TOM onucaHbl AMaMETPaTbHO MPOTUBOIIO-
noxHble 3¢¢ekTsl NO Ha pa3BUTHE IpOrpaMMBbl KJie-
TouHOM TM6eau [7—10]. YcTaHOBIEHUE MONEKYISIPHBIX
MEXaHN3MOB PETYIISIIINN TIPOMXOJIKUTEIBHOCTH XU3HUA
HEUTPOPUIBHBIX JIEHKOLIUTOB HEOOXOAMMO JJISI CO3/a-
HUSI CEJICKTUBHBIX TEXHOJIOTUM YIIPaBICHUS BOCIIAJIM-
TEJTbHBIM TIPOIIECCOM.

Lenrplo HacTosiell pa®OThl OblIa MAEHTU(DUKALIUS
PEIOKC-OIOCPEIOBAHHBIX MOJICKYJISIPHBIX MUIIICHEH,
YUYaCTBYIOIIMX B MeXaHW3MaxX PETYJISIIUU TTPOTPaMMU-
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pOBaHHOM rubeau HeHTPOGhUIOB MPU OCTPOM BOCIIAJIH-
TEJILHOM IIpoliecce.

Marepuaa ¥ MeTOAbl

Martepuaiom IIst HCCIeI0BaHUSI CITYKITA HEUTPOMIITBI
BEHO3HOI KPOBU, MOJTYYEHHOU y 54 MAllMEHTOB C OCTPHI-
MM BOCHAIUTENIbHBIMU 3aboneBaHusIMU (30 MyXYMH U
24 xeH1MHbBI) B Bo3pacte ot 18 mo 50 net (32,0 + 3,0 seT),
B TOM uucie 29 OOJbHBIX BHEOOJTHHUYHON ITHEBMOHUEH
cpenHeit cremeHM TsoKecTd (13 MyxXumH U 16 XEHIIMH)
U 25 JMIl ¢ OCTPbIM KaTapaJbHbIM WM (hJIETMOHO3HBIM
armreHANITOM (17 MyXIrH 1 8 XeHIIH). Bee manmmeHThs
MOCTYMAIX B CTALIMOHAP B MOPSIIKE CKOPOW METUIIMHCKOMN
ITOMOIIY, TIOCTIe TTONyIeHNs] MHOOPMHUPOBAHHOTO COTIJIa-
CUs IO TIPOBENEHHUS Tepanuu y HUX 3a0Mpajid KPOBb C
HCTOJIb30BAaHMEM CTAHIAPTHBIX BaKyyMHBIX cucteM BD
VACUTAINER™ ¢ remapunom ymrtust. KonTponem ciy-
SKUJIM UHTAKTHBIE HEWTPOMUIbI, MOaydeHHbIe Y 32 310po-
BBIX TOHOPOB (18 MyXumH U 14 XEHIIIMH) B BO3pacTe OT
18 mo 45 ner (25,0 = 5,4 net). UccnenoBaHus ogo0peHbI
stmyecknM Komuterom ['OY BITO CubI'MY Poc3anpasa,
rpotokost Ne 23 ot 15.11.2004.

HefitpodniibHbIC JIEUKOLUMTHI BBIACISUTM Ha IBOII-
HoM TpanueHTte roTHoctu Ficoll-Paque (1,077 r/cm?)
(GE Healthcare, IIBenust) u dukomI-yporpaduH
(1,095 r/em?) (pukomr — GE Healthcare, IIBenns; ypo-
rpapun — Illepunr, Poccus). CycneH3uio HeUTpohu-
JIOB TPYXKIbl OTMbIBaKM B cpege RPMI-1640 (Bekrop-
becr, Poccust), KonmuuecTBO KJIETOK CTaHAAPTU30BaIU
mo 2 x 10° B 1 mur cpenpl. Kn3HecrmocoOHOCTh HEM-
TpoduminoB B Tecte ¢ 0,5% TpummaHoBBIM cMHUM (Serva,
CIIA) cocrasnsna 95 %. BulaeneHHbIe KIETKU Kyilb-
TUBUPOBaIU B TeuyeHue 18 u B mpucyrctsun 5 % CO,
npu 37 °C B moaHoM nuTatenbHoi cpene RPMI-1640,
comepxateit 0,3 mr/Mi L-mimyramuna, 100 MKT/MIT TeH-
tamunuHa, 2 MM HEPES (Flow, Benuko6puranusi),
10 % sMOpuoHaNBHOM Tensubeil chiBOpoTKM (buoor,
Poccust), mHakTMBUpOBaHHON mpu 56 °C B TeuyeHHe
30 muH. [IpaitMupoBaHHBIE HEUTPODUIBI TIPU OCTPOM
BOCITaJICHUM 110 MHOTMM XapaKTePUCTUKAM OTJIMYHBI OT
HECTUMYJHUPOBAHHBIX KJIETOK B 3IOPOBOM OpTaHU3ME.
C 1eapl0 CTaHAAPTU3ALMKU WCCJIEAOBAaHUN MPOBOIUIN
KOHTPOJIBHBIA 3KCIIEPUMEHT in Vitro IO MOIEIMPOBa-
Huto OC B HeilTpoduaax, MOJIYYEHHBIX Y 3I0POBBIX
JIOHOPOB, ISl Yero B KJIETOYHBIC KYJbTYPhl 10OAaBISIN
H,O, B KOHeYHO! KOHLEHTpauuu 5 MM, crnocoGHOM
BBI3bIBATh aIlONTO3 MAKCHMaJIbHOTO BO3MOXKHOTO YMCIa
KJIeTOK 0€3 aKTMBalUM IIPOLecCOB HeKpo3a [7].

B xynbrypax HEUTpOdUIOB OLEHUBAIM YMUCIO KJie-
TOK, BCTYIIUBIIMX B amonToO3, BHYTPUKIECTOYHOE CO-
nepxanne ADK u Ca?* MeTo0M JIa3epHO POTOYHOM
LIUTOMETPUU C MCIOJb30BaHUEM LMTOMIyopruMeTpa
Epics XL (Beckman Coulter, ®@panuus). JIns oreHKu
paHHETOo anonTo3a HeUTpohIbl THKyOupoBanu 10 MuH
¢ FITC-meuennsim anHekcuHoM V (Beckman Coulter,
®panius), CBA3BIBAOIIMMCI ¢ (GochaTUANICEPUHOM
Ha BHEIIHENM MNOBEPXHOCTU Iuasmaiemmbl [11]. Pe-
3yJIbTaT BhIpaXaiu B uuciie (%) KIeTOK, BCTYMUBIIKX
B arrorrro3. [Iponykumio ADK B HeliTpodmiax ompene-
JISUTU, MHKYOUpYS KJIETKM B TeyeHue 20 MUH B IpU-
cyTcTBUM auxjopduoopeclienHa auauerarta (Sigma
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Aldrich, CIIIA) [12] — kpacuTesisi, KOTOPbIi HAUMHAET
(ryopecumposats nocie peakuuu ¢ H,0,. Conepxxanue
KaJbllMs B HeWTpoduiaax omnpeneiasyiv merogom [13],
WHKYOupys kKiaeTtku 10 MUH ¢ TUIOMUIBHBIM 30HIOM
Fluo 3 AM (MP Biomedicals, CIIIA), crocoOHbIM
dyopeciupoBaTh mocie cBs3bIBaHUS ¢ MoHamu Ca?t.
B 00oux ciay4asix pe3yabTaT HNPeaCTaBIsUIA B YCIOBHBIX
eaquHuuax (y.e.), 4To ObUIO paBHO OTHOLIEHWUIO MHTEH-
CHBHOCTH (DIIyOPECLECHINN AUXI0OpGhII00peCIIenHa I~
alerata uiav, cootBeTcTBeHHO, Fluo 3 AM k oOiuemy
YUCITy KJIETOK (MHTEHCUBHOCTh CBCUCHUS Ha KIIETKY).

Hanuuuve KimoueBbIX O€IKOB-PEryasTOpOB aroITo-
3a Bax m Bcl-2 B HeliTpodunax onpenenasiiii MeTOIOM
BeCTepH-0JIoTTHHTA. KJIeTOUuHbIe 9KCTPAKTHI TTOTyJasIu Imy-
TeM JIM3Kca HEUTpouIoB B (ochaTHO-coNeBOM Oydepe,
conmepxaieM 50 MM tpuc-HCI 6ydepa (pH 6,5), 100 MM
mutnorpentona (Helikon, CIIA), 2 % noneuwmicyibgara
Hatpus (Helikon, CIIIA), 0,1 % GpombeHOI0BOro CHUHE-
ro, 15 % rmuuepona (Helikon, CIIIA), cMech mpoTeasHbIX
nHrnouTopoB (Sigma Aldrich, CIIIA). benku pasznensm
10 MOJIEKYJISIPHOM Macce Mo AEUCTBUEM JIEKTPUUECKOTO
mosig B TedyeHne 60 MuH npu HanpspkeHuu 120 B, 3atem
571eKTpOGOPETUYECKM TMEPEHOCWIM Ha HUTPOILIEIUTIONO3-
Hyl0 MeMOpaHy B TeueHre 90 MUH IpH cuiie ToKa 60 MA.
HutpouesnonosHbie 60Thl GI0KMpoBaIM 5% 06e3XKK-
PEHHBIM CYXMM MOJIOKOM B ¢hocaTHO-coneBoM Oydepe,
MHKYOMPOBAIU C IIEPBUYHBIMUA aHTUTEIaMHM K OeKam Bax
umu Bel-2 (Biosource, CIIA) (pa3BeneHue 1:200 — 1:400),
JIO0ABIISTA BTOPUYHBIC aHTUTENA C TEPOKCHIA3HON MeT-
koit (Biosource, CIIIA), BU3yanusupoBaiy pe3yJbTaThl C
TIOMOILBIO TPELANIATUPYIOILETO CyOCcTpaTa IEePOKCUIA-
3bl. B KauecTBe cTaHmapTra U BHYTPEHHETO KOHTDOJIST UC-
TIOJIB30BAJIA TIULIEPO-3-doctaT-neruaporeHasy (aHTuTe-
jga ¢upmbl Chemicon, CIIIA), BbIpaxas pe3yJbTaT Kak
COOTHOILIEHNE CUTHAJIa OIpenesssieMoro Oejika U CUTHaja
mmiepo-3-docdar-aeruaporeHassl.

ConepkaHKe IMKIMYECKUX HYKJIeoTua0B (HAM®D n
ul'M®) B HeliTpodmiiax OLEHUBAIM METOIOM KOHKY-
PEHTHOTO TBepAO(a3HOro paaIMOMMMYHHOIO aHaJIu3a C
HCIOJIb30BaHKeM HabopoB «RIA AMPc/cAMP» u «RIA
¢GMP» (Immunotech, ®pannus). B cpene nakyGaimm
HEUTPOGUIOB OMNpEnessid KOJIMYECTBO METa0OJIMTOB
NO MeTonoM, OCHOBaHHBIM Ha I[BETHOUW peakiuu C pe-
akTMBOM I'pmcca, comepxammMm 1 % cyiabdaHmiamuaa
(MP Biomedicals, CIIIA) u 0,1 % HadbTWIeHIMaAMUHA
(MP Biomedicals, CIIIA), pa3BeneHHBIX B 12% yKcyc-
Ho#t kmcioTe [14]; mepen ompeneneHUEeM BOCCTaHAB-
JIMBAJIA MMEIOIIECS B Cpele HUTPAThl 1O HUTPUTOB,
HCTIONB3Ys] OMEIHCHHBIN KaIMHEeBBIM pemykTop. Ka-
JIMOPOBOYHYIO KPUBYIO CTPOWIIM IO HUTPUTY HATPUS B
nurana3oHe KoHueHTpamuii oT 0 go 150 MxM.

ITonyyeHHble faHHBIE 0OpabaThIBAJIM METOAAMU Ba-
PUAIIMOHHOM CTaTMCTUKU U MPEIACTaBISIN B BUAEC Me-
auanbl (Me), BepxHero u HuxxHero ksapruneii (Q,—Q,).
HopmanbHOCTb pacripenesieHus MOJyYeHHBIX pe3y/ibTa-
TOB OLICHUBAJIM C MOMOIIIbIO Kputepust Koamoroposa —
CMupHOBa, IOCTOBEPHOCTh Pa3IMYMil CPEIHUX BEJIU-
YUH — C IIOMOIIBI0 HeIapaMeTPUUYECKOTO KPUTEPHS
ManHa — YutHu. Paznuuus cumTanu JOCTOBEPHBIMU
npu ypoBHe 3Haunmoctu p < 0,05.
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PesyabTathl 1 00CyKIeHHE

Ha mnepBom aTame paGoThl ompeaessiid IpU3HAKU
dbopmupoBanust OC u akTUBaIUKM TIPOTPAMMBI TUOETN
HEUTPOMWUIIOB MPU OCTPHIX BOCIIATUTEIbHBIX 3a00J1eBa-
HUSIX pa3HOTO TeHe3a — BHEOOJbHUYHOU MHEBMOHUU
U OCTPOM ammeHaunuTe. beuto 00HapyKeHO, YTO BHY-
TpukiierouHas: npoaykimss APK, mpoamonTornyecko-
ro 6enka Bax B HeUTpoPUIbHBIX JEHKOLMTAX U YUCITIO
AHHEKCUH-TIOJIOXXKUTEIbHBIX KJIETOK 3HAYMMO TIPEBbI-
ajiy KOHTpoibHbIe BeuunHbl (p < 0,05) u cratucTu-
YeCcKU He oTIMyaiuch B obeux moarpymnmax (p > 0,05)
(tada. 1, puc.). B HeiiTpodmiiax He ObUI OOHApYKEH
aHTUATIONTOTUYECKUiA TipotenH Bcl-2, uto cormacyercst
C IaHHBIMU JUTEPATYpPHI [4].

OO6paiiiano Ha ce0s1 BHUMaHUE OTCYTCTBUE 3HAUMMBIX
pa3Iuuuii B 3HAYEHUSIX MTOKa3aTesIell y 00JIbHBIX OCTPbIM
arMeHIUIMTOM U Y TIAIIUEHTOB ¢ BHEOOJIbHUYHOU ITHEB-
MoHuel. JlaHHbIN hakTUYecKuii MaTeprual MOXET ObITh
CBUIETENBCTBOM (POPMUPOBAHUSI TIPU OCTPHIX BOCIATIU-
TEJIbHBIX 3200JIEBAHUSX PA3HOM JIOKAIM3AINN TUITOBBIX
peakuuii kiaetok Ha OC, obecrneuynBarolnX, B YaCTHO-
CTH, 2JMMUHALUIO HEUTPOUIOB, B TOM YKCIE MyTEM
aronTo3a. JTo MO3BOJINIIO OOBEAMHUTH 00€ 00CIeT0BaH-

HbIe KaTeropru OOJBHBIX B OAHY KIMHWYECKYIO TPYITITY
(tada. 1), majee B paboTe W CPAaBHUTEIBLHOIO aHAIM3a
HCTIOIb30BAIN JTaHHBIC O0BEIUHEHHOM TPYIIIIHL.

OpHoii u3 OCHOBHBIX MuleHelr AMK gpisgioTcs
MUTOXOHIIPUM, KOTOPHIM MPUHAUICKUT KITIOUeBasi pojib
B peaqu3allii BHYTPCHHETO ITyTH KIJIETOYHOM THOENIH.
A®K BBI3BIBAIOT OTKPBITHE IIOPp B MUTOXOHAPHATH-
HOI MeMOpaHe ¢ MOCJIeIYIOIUM BBIXOAOM B IIUTO30JIb
MPOANoNTOTUYECKUX OenKoB (1uroxpom ¢, AIF, Smac,
Impokacirasa 9, sHmnoHykieasa G ¥ Ip.) ¥ NOHOB KaJlb-
uus [1, 3]. B cBowo oyepenb, BICBOOOXIEHUE LIUTOX-
poMa ¢ TIPUBOIUT K PE3KOMY ITOBBILIEHUIO MPOIYKIIMU
A®K B KieTkax M aKTHWBaIlMM KacIla3HOTO KacKaja.
A®K Takxke MOTyT BIMSIThH Ha 3KU3HECITOCOOHOCTH
KJIETKM, MEHSISI OKCIIPECCUIO psiia TEHOB 3a CUeT aKTH-
Baumu pakTopoB TpaHckpumuu — p53, NF-xB, AP-1
[2]. BepostHo, ¢opmupoBanne OC B 3(pheKTOpPHBIX
KJIETKaX OCTPOTO BOCHAJIEHUS] M3MeHseT (PYHKIIMOHM-
pOBaHUE PEIOKC-UYBCTBUTEIbHBIX CUTHAIBHBIX CUCTEM,
BHOCSI CYIIECTBCHHBIM BKJIAH B MHAYKIIAIO TaHATOTCH-
HOU MporpaMMbl HEWTPOMUIOB W OMpenessisl aKThBa-
LIMI0O CHMHTE3a IMPOanonTOTUYECKUX OEJIKOB ceMelCTBa
Bcl-2, B Tom yucie 6enka Bax.

Tabauya 1

Koauuecmeo annexcun-nonoicumenvrvix U HeKpoOmu4eckux Kaemox, cooepicanue memaooaumos NO
6 cpede UHKyOauUU U HYMPUKAEMOUHAS NPOOYKYUS AKMUBHBIX (YOPM KUCA0POOa 8 KYAbMYpax Heumpopuioe Kposu
npuU 0CMpoM 0CRANUMENbHOM Npoyecce U IKCNePUMEHMANbHOM oKucaumensvHom cmpecce (Me(Q1—03))

Kosmuectso Hf;:“:;;;‘:; Conepxanne l'[po;lyxmém A®K,
I'pynnbl 00c/1e10BaHHBIX AHHEKCHH- 0K :l.lleHHle, meraboaros NO (HHTCIZ(;H;}HOCTI:
24 e MOJIOKHTEIbHBIX T ﬁl‘laHOBblM B Ccpelxe MHKYOAIuH, CBEYeHNS
KIeToK, % I::mmm, % mcM Ha KJIETKY)

MHTrakTHBIE HEHTPOGUIIBI 49,25 3,20 0,108 0,240

% 2 (KOHTpOJIB), n = 32 (45,03—58,13) (2,70—3,90) (0,106—0,110) (0,214 — 0,259)

& 2 | Heitrpoduis, 61,10 4,30 0,121 0,678

& = | MHKYOMpOBaHHBIE ¢ 5 MM (57,80—67,50) (3,50—5,60) (0,120—0,132) (0,596—0,705)
H,0,, n = 32 p, < 0,05 p, > 0,05 p, < 0,05 p, < 0,05

E Heitrpoduinbt 61,75 4,70 0,157 0,659

= MalKUEeHTOB C OCTPHIMU (56,93—65,80) (4,20-6,00) (0,153—0,161) (0,568—0,698)

% BOCTIAJIUTEIBHBIMHA p, < 0,05 p, < 0,05 p, < 0,05 p, < 0,05

= 3aboyieBaHUAMHU, N = 54 p, > 0,05 p, > 0,05 p, < 0,05 p, > 0,05

S s

5 =

§ 2 Heiitpodunbl maneHTOB 62,37 3,50 0,141 0,653

= = . (54,25—69,20) (4,30—6,50) (0,136-0,150) (0,574—0,728)

S ® | ¢ BHEOOJIbHUYHOM

=) L p, < 0,05 p, < 0,05 p, < 0,05 p, < 0,05

2 = | nHeBMOHUEHR, n = 29 ! ’ ! ’ ! ’ ! ’

&g ’ p, > 0,05 p, > 0,05 p, < 0,05 p, > 0,05

38

Q

= 57,40 4,20 0,158 0,673

E Heiitpoduisl nauyueHTOB (51,37-62,37) (3,80—5,70) (0,149-0,163) (0,561—0,690)

e C OCTPBIM aIMNEHIUIIUTOM, p, < 0,05 p, < 0,05 p, < 0,05 p, < 0,05

=f n=25 p, > 0,05 p, > 0,05 p, < 0,05 p, > 0,05

= p, > 0,05 p, > 0,05 p, > 0,05 p, > 0,05

IIpumeuanue: 3nech U B TabJN. 2: p, — JOCTOBEPHOCTb OTIIMYMSA MOKA3aTEJA OT 3HAYCHNS, ITOJyYEHHOIO y 300POBLIX JOHO-
POB (KOHTPOJIb); P, — AOCTOBEPHOCTb OTJIMYHUS MOKA3ATENSA OT 3HAYEHUS B YCIOBUAX SKCIEPUMEHTATBHOTO OKMCIIUTENb-
HOTO CTpecca (KyabTHBMpOoBaHue HeiTpoduios ¢ 5 MM H,0,); p, — IOCTOBEPHOCTb OTINYMS TTOKA3ATENIsl OT 3HAYECHMUS,
MOJIyYEHHOTO y TIALIMEHTOB ¢ BHEOOJbHUYHOM MHEBMOHUEN; N — KOJUYECTBO 0OCIIeOBAaHHBIX B TPYIIIIE.
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Puc. Cooepoicanue beaxka Bax 6 kKysomypax neimpopuios
npU OCMPBIX BOCHANUMEAbHBIX 3A601€6AHUAX
U OKUCAUMEAbHOM cmpecce in Vitro (n0 OMHOWeHUIO
K cueHany beaka eauyepo-3-gpocpam-oecudpoeenasol,
UCNOAb3YEMO20 NPU 8eCMEPH-010m aHAAU3e
6 Kavecmee cmaHo0apma u 6HYMpeHHe20 KOHMPOAs).
K — unmakmuas Kyabmypa Kaemok 300p08blx 00HOPO8
(noxaszamenw npunsm 3a 100 %); OC — kaemku
300po6bix 0oHOpoE, Kyavmusupoeanusie ¢ 5 MM H,0,;
BII — kyavmypbsi kaemok, noay4eHHbix y 00AbHbIX
eHeboabHUUHOU nHeemonuell; OA — Kyabmypul Kaemok,
NOAYHEHHBIX Y OOALHBIX OCIMPbIM ANNEHOUUUMOM,
* — omauuue om kKoumpoas docmoeepro npu p < 0,05

ITpu uMHKyOalMy KJIETOK, MOJYYEHHBIX Y 3M0POBBIX
noHOpOB, ¢ 5 MM H,0, B HeldTpoduUIaX OLEHNBAIK Te
XK€ TMapaMeTphl, YTO W IIPU OCTPHIX BOCTIAIMTEIIBHBIX 3a-
ooneBanmsax (tada. 1, puc.). Ilepokcun Bomopoma WH-
IyuupoBaj B HelTpoduaax skcrepuMeHTaabHbIil OC,
COITPOBOXKIAIOIIMIACS BBIPAXKEHHOM aKTHMBAaLMEW amom-
TO3a, W CIOCOOCTBOBal JAOCTWKEHUIO TIOKa3aTelel,
CPaBHUMBIX C BBISIBICHHBIMU IIPX OCTPOM BOCHIAJICHUM.
DT (HaKThl CBUACTEIBCTBYIOT O COOTBETCTBUH UCITOJIb-
gyeMori HaMu moneau OC u BBIOpaHHOW KOHLEHTpa-
uuu H,O, 3amaye MMUTaLUK MOBEICHUs HEUTPODUIOB
MPY BXOXICHUM B aIlONTO3 B XOAE OCTPHIX BOCIAJIM-
TEJIbHBIX 3a00JICBaHUIA.

B ycrmoBusx OC in vitro ycunenue rereparuu ADOK
B HeWTpoduaax MPUBOAWIO K POCTY MPOHMIIAEMOCTU
MeMOpaH MUTOXOHIPHI, Ha YTO YKAa3bIBAJIO YBEIIMUCHHE

KoHIeHTpary Ca’* B LIMTO30Jie KJIETOK 0 CPaBHEHUIO
¢ koHTposieM (p < 0,05) (Tada. 2). [IpyHuMas Bo BHUMA-
HHUE, YTO MUTOXOHAPHUM SIBJISIOTCS PE3ePBYapoOM HMOHOB
KaJIbIIMSI M TIPOAITONTOTHYECKUX (DAKTOPOB, M3MEHEHHE
MPOHUIIAEMOCTA MEMOpPaH 3TUX OpraHesUT KPUTUYHO IS
aleKBaTHOM pEry/IsSIMy ToMeocTa3a KJIeTKU. B HM3KMX
KOHIICHTPAIIUSIX MOHBI KaJbIIUS B KaUeCTBE BHYTPUKIIC-
TOYHBIX MECCEHDKEPOB OITOCPENYIOT PETYJISILIMIO MeTa-
0om3Ma KJeTku. IlocTyruieHre B IATOIUIa3My BhICOKUX
KoHIIeHTpaumii Ca’!, paBHO KaK M IIUTOXpoMa c¢, IIpH-
BOIWUT K 3aITyCKy IPOrpaMMUPOBAHHON KJIETOYHOM TH-
oenu [3]. IpoHuraeMocth MeMOpaH MMTOXOHIPUI BO
MHOTOM OIIpEIeIIsIeTCsSl AKCIIPECCueil OSIKOB ceMeicTBa
Bcl-2. 3apeructpupoBaHHbBIE HaMM aKTUBAallMs arloll-
TO3a HEUTPOUIOB C yBeIMYeHHEM ypoBHsI Oenka Bax
U POCT KOHIIEHTPAIlMd MOHOB KaJbIUS B IIMTOILIA3ME
KJIETOK YKa3bIBAIOT Ha YUaCTHE TAHHOTO OeIKa B 00pa3o-
BaHUU TI0p, obecrneunBaronmx Beixon Ca?t M3 Marpukca
U aIoNTO3-UHAYIUMPYIOIIMX IIPOTEMHOB U3 MEXKMEM-
OpaHHOTO IIpOCTpaHCcTBa MUTOXOHApWIA. [Tox meiicTBreM
CTPECCOBBIX CTUMYJIOB Bax MOXeET OJIMTOMEPU30BATHCS U
3a CYeT U3MEHEeHMI KoHbopMaIuyu o0pa3oBbIBaTh MOPBI
B MeMmOpaHax [15]. OmmuroMepHble KOMIUIEKCHI OeiKa
Bax TakKe CIIOCOOHBI yJacCTBOBATh B aKTUBALIMM MHTO-
XOHIPHUAJIBHOTO TIYTU PETYJISIUN aIlonTo3a W aKTUBHU-
poBaTh TMOPHI TlepMeadIN3alMOHHOrO Mepexona, oopa-
3oBaHHble VDAC (TOTeHIMAI-3aBUCUMBIA aHUOHHBIN
kaHan), ANT (TpaHcioka3a afeHWIOBBIX HYKJIEOTUIOB)
U IMKIOOWIMHOM D, TeM camMbiM JOMOJHMUTEIBLHO CO-
IEeCTBYS BbIXOAY M3 MuTOXOHApuit Ca’" u amomnros-
WHIYIUPYIOIINX MPOTCHHOB.

OnHako Ha (poHE OCTPOTO BOCHAJEHUSI KOJUUECTBO
noHoB Ca?" B HUTOIUIa3Me HEUTPOMDWIBHBIX I'PaHyJO-
LIUTOB OBLJIO TOCTOBEPHO HIDKE aHAJOTMYHOTO IOKa3a-
tenst npu uHaykuuu OC in vitro (p < 0,05) 1 perucTpu-
poBaioch Ha ypoBHEe 3HauyeHUii KoHTposst (p > 0,05).
OrpannuyeHue Bbixoma Ca?" B IIUTO30JIb HENTPODUIOB
MOXET OBITh OOYCJIOBJIEHO ACHCTBHEM IIUTOKWHOB W
PEIOKC-PETYIsNeil KOMIIOHEHTOB KaJIbIIMEBOTO TOMe-
ocTasza. DT0 HEOOXOAMMO ISl ONTUMU3ALUM TIepeaadyn
CHTHAJIOB B KJIeTKe TmocpenctBoMm Ca’*, mx HampaBjeH-

Tabauua 2

Brympukaemoynas KOHUeHMpAyus UOHO8 KAAbYUS U YUKAUYECKUX HYKACOMUD08
8 Kyabmypax Heumpo@uaog, NOAYYEHHbIX Y OOAbHBIX OCMPLIMU 80CHAAUMEAbHVIMU 3A001€8AHUAMU
U 6 ycaosusx okucaumenvho2o cmpecca in vitro (Me(Q,—Q,))

AM Conepxanune M
I'pynmnsl o6cie10BaHHBIX Coﬁil/});? (';:d :meToxq), 'M®, FM(Z)/ Cgl;‘jf"‘a‘;“e
uM/10%x 1 s y.e
HeiiTpoduibl 310pOBBIX JOHOPOB 114,13 12,25 932 0,220
(KoHTpOJB), n = 32 (101,96—120,55) (10,48—17,04) ’ (0,114-0,234)
HeitiTpoduibl 3M10pOBBIX JOHOPOB, 134,97 4,16 0,444
nHKyOuposaHHsie ¢ 5 MM H,0,, (117,36—139,39) (3,91-7,88) 32,44 (0,403—0,489)
n=32 p, < 0,05 p, < 0,05 p, < 0,05
Heiitpoduiabl maneHTOB ¢ OCTPHIMU 88,58 4,06 0,231
(67,42—121,71) (3,48—5,79) (0,211-0,263)
BOCTIAJIUTETbHBIMU 320016 BAHUSIMU, 21,82
0= 54 p, < 0,05 p, < 0,05 p, > 0,05
p, < 0,05 p, > 0,05 p, < 0,05
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HOCTU U 3(pHEKTUBHOCTU C 1IeJIbIO MOJAEePKAHUS aleK-
BaTHOCTU (PYHKIIMOHUPOBAHUS U ATUTEIBHOCTU KU3HU
9 GhEKTOPHBIX KJIETOK B YCJIOBUSIX OCTPOTO BOCHIAICHUS.
B wactHOCTH, HeliTpoduaaM 11s1 BBIOpoca OaKTepULINI-
HOTO COAEPXMMOTO U3 BTOPUYHBIX WU a3ypPOGUIbHBIX
rpaHyJ TpeOyeTcs pOCT KOHLIEHTPAIIMM BHYTPUKIIETOU-
Horo Ca’" nuilb B HEOONIBIIUX TIPENeTax.

Baxneiimit Bknag B pazButue OC BHOCUT OKCHUJ,
a30Ta, KOTOPBIII OMHOBPEMEHHO SIBIISIETCSI MEIUATOPOM
KJIeTouHoro metabosu3ma. HamMu oTMedeH 3HAUMMBbIA
pocT conepxkaHust MmeTaboutoB NO B cpelie MHKYOaLn
HEeUTpODUIOB OTHOCUTEIEHO KOHTPOIbHBIX BETUYMH KaK
B cirydae octporo Bocranenus (p < 0,05), tak u mpu OC
in vitro (p < 0,05) (Tada. 1). OmHaKO 3HAYEHUS TaHHO-
ro ToKa3aTesisl Yy MaldeHTOB ¢ BOCIAIUTEIbHBIMU 3a00-
JIEBAHUSIMU OBUTIM BBIIIIE TAKOBBIX TIPU MOJECTUPOBAHUM
OC (p < 0,05). D10 MOXET OBITH OOYCIOBIIEHO HEOOX0-
JIUMOCTBIO JOTIOJTHUTEILHOTO 00pa3oBaHms NO ¢ Lebio
JUIaTallud CTEHOK COCYIOB B YCJIOBMSIX TMIIOKCUU, CO-
IyTCTBYIOIIEH OCTpOMYy BocHalieHuio. B HeliTpodmmax,
CTUMYJIMPOBAHHBIX MPU OCTPOM BOCHaJIEHUU (hyiorore-
HoMm u turoknHaMmu (TNFa, IL-8 u gp.), aktuBupyercs
nHayuunoenbHass NO-cuHTa3a, KOTopasi He HYXXAaeTcsl B
Ca?* 1 MOXeT MOAAEePKUBATh BHICOKYIO aKTUBHOCTh He-
ckonbko aHeit [1, 2]. Tlpu pa3BuTUM WIIEMUU B XOAE
BOCHaJIeHUSI CTallMOHAapHbIe KOHLUEeHTpauuu NO 1ocTu-
raroT MUKPOMOJIIPHBIX 3HAUYCHUI, YTO PE3KO YBEIMYU-
BaeT BEPOSITHOCTh B3auMonAeUcTBUsI MojieKysl NO c 00-
pasoBanreM NO 3, KOTOPBIA SBIIsSIeTCS] 00jiee CHIBHBIM
MPOOKCUIAHTOM Y HUTPO3WIMpYIOIIMM areHtoM [10], a
TAKXe TIOSIBJICHMS! IPYTUX aKTUBHBIX META0OJIUTOB — TIe-
poxkcuHutpura ONOO~, noHoB HUTpo3oHUSI NO*, HuU-
tpokcuia NO™ u ap. Takoe pasHooOpa3ue MeTabOJIUTOB
TOBBIIIAET BO3MOXHOCTb YYaCTUSI B PETYJSILUAU aroll-
To3a MoJiekyl NO, KOTopble CITIOCOOHBI MPOSIBISATh KaK
aHTHanonTtotTuyeckue [2, §, 9], Tak U mpoanonToTUYe-
ckue 3¢ ¢ekTH [4, 8].

OcHoBHOIT MuileHpI0 NO B KJIETKe SIBJISICTCS pac-
TBOpPUMaAs TyaHWIAaTLIMKIIa3a, KOTOpasi B OTBET Ha CTUMYJI
MPOAYLMPYET BHYTPUKIETOUHBIT MecceHmkep MO,
akTuBUpYylonmit cucreMy G-kuHa3 Ca’*-KaHaJoB SHIO-
IJIa3MaTUIECKOTO PETUKYJIyMa U CHIDKEHWE KOHIICHTpa-
LIMM BHYTPUKJIETOUYHOTro Kaibuus [10]. B cBg3u ¢ atum
OIIHUM 13 MEXaHN3MOB OTpaHUYEHUSI (haTaIbHOIO BhIXOAA
Ca?" B IMTO30JIb HEUTPODUIIOB MPU OCTPOM BOCTIAJIEHUU
MOIJIO CTaTh MOAJepKaHWe Ha 0oJiee HU3KOM YPOBHE MH-
nmekca TAM®O/aI'M® — 21,82, koTopslii B yeiaopusx OC
in vitro coctaBui 32,44 (ta6a. 2). I3BecTHO, YTO B pery-
JISIIIAIO aTloNTo3a HEMTPO(MMIOB BECOMBIN BKJIAA BHOCHUT
ceTb TAM®-omocpenoBaHHBIX CUTHAJIOB [5]. B Hamem
uccienoBaHun UAM®-3aBUCHMbIE MeEXaHU3Mbl ObUIM
0oJiee akTyaJbHBI PY Pa3BUTUM arloNTO3a HEUTPOGUIOB
B ycnoBusax OC in vitro, 4eM B ciaydae IIporpaMMHUpPOBaH-
HOIi TMOeNU MpaiMUPOBAHHBIX HEUTPOMUIOB, UCTIBITHI-
BaIOIIMX PEIOKC-AUCOaTIaHC TIPU OCTPOM BOCIAJICHUMU.

3akmoyenune

KynbTrBUpoBaHKe HEWTPOGhUIOB, MOMYYEHHBIX Y 310-
poBbIX Jmi, ¢ 5 MM H,O, NpyBOINT K MOBBILIEHUIO BHY-
TpukiaerouHoro ypoHs APK u pazsuruio OC, compsi-
KEHHOTO C aKTMBALIMEN allONTOTUYECKOU IPOrpaMMBbl, 4TO
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COITOCTABMMO C CUTyallMedl MPHU OCTPOM BOCIIAIUTETEHOM
nporiecce. PazButue anornrtosa HEUTPODUIOB MPU OCTPOM
BOCITAJICHUM B KJIMHUKE BHYTPEHHMX OOJIC3HEH 1 TIPU 9KC-
nepuMeHTabHOM OC COMpoBOXIAETCS POCTOM COIEpKa-
HUS B KJIETKAX MMPOArioNTOTUYECKOro MmpoTtemHa Bax u ot-
CYTCTBHMEM BKCITPECCUM aHTUATIONITOTUYeCKOro Oeska Bel-2.
Peanuzaius setanbHO TporpaMMsbl Heiitpodusios npu OC
in vitro B 00JIbIIEH Mepe CBsI3aHA C BBIXOIOM B LIUTO30JIb
Ca?* u pocroM ypoBHS HTAM®, yeMm B ciyvae Hapylle-
HUSI OKHCITUTEIbHO-BOCCTAHOBUTEIBHOTO TOMEOCTa3a 3TUX
KJIETOK TIPY OCTPOM BOCTIaJIEHWH, KOTa 00Jiee CyIIecTBeH-
HbIM cTaHoBuTcsa BKIan NO/uI'M®-onocpenoBaHHBIX
MexaHu3MoB. CrenoBatesibHO, i 3(DHEeKTUBHOTO (PyHK-
LIMOHUPOBAHUS U ONTUMU3ALMU CPOKA KU3HU B YCIOBUAX
OCTPOTO BOCTIAJIEHUST HEUTPODUITBI HYXKIAIOTCS B TTOIIEP-
JKaHUU PEOKC-CTaTyca, 3aBUCSIIETO OT COOTHOLUEHUS U
BBIPAKEHHOCTH TIPOAYKIIMM aKTUBHBIX (hOPM KUCIOpOAA
¥ a30Ta, WHAYLUPYIOIIUX pa3HOHAMPAaBJICHHBIE KacKalbl
PETYJISITOPHBIX CUTHAJIOB B OTHOIIEHUY KJIETOUHBIX MMUIIIE-
HEll, OMOoCpenyIMX pa3BUTHE/0JOKMPOBAaHUE arloNTo3a.
Jusperynsiiust anonrto3a HEUTPo(dUIOB, BOBJIEYEHHBIX B
TIPOIIECC OCTPOTO BOCHAJICHMS B PasIMYHBIX TKAHSIX, MO-
JKeT TIPUBOAUTH K TPOJIOHTAIIMK Y XPOHMU3ALIMU BOCTIAJIM-
TEJILHOTO TMpOoLIecca.
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OXIDATIVE STRESS IN NEUTROPHIL CELL DEATH MODULATION DURING
PATHOGENESIS OF ACUTE INFLAMMATORY DISEASES

Natal’ya Vladimirovna RYAZANTSEVA!, Tat’yana Vasil’evha ZHAVORONOK!,
Elena Alekseevna STEPOVAYA!, Yurii Vital’evich STARIKOV!, Tat’yana Sergeevna AGEEVA?,
Viktor Yakovlevich MITASOV3, Evgenii Georgievich SOKOLOVICH!

Siberian State Medical University
634050, Tomsk, Moskovskii tract, 2

2Tomsk Military Medical Institute
634041, Tomsk, Kirov av., 49
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634029, Tomsk, Krasnoarmeiskaya st., 14

The research of blood neutrophils taken from patients with acute inflammatory diseases (community-acquired pneumo-
nia and acute appendicitis) has been conducted. The increase in annexin-positive cells amount, protein Bax content and
oxygen active forms production in neutrophils at acute inflammation of various genesis comparable to the increase of
these indices at oxidative stress in vifro (in conditions of neutrophils of healthy donors incubating with 5 MM H,0O,) has
been determined. The data on participation of key protein-regulators of family Bcl-2 and signal transduction system basic
elements in oxidant-mediated modulation of acute inflammation effector cells apoptosis are given. It has been revealed
that cGMP-dependent mechanisms (connected with the increased NO content) contribute greatly to neutrophil cell
death regulation during acute inflammation, and during oxidative stress in vitro Ca?*- and cAMP-dependent processes of

thanatogenic program regulation.

Key words: neutrophils, apoptosis, oxidative stress, acute inflammation.
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