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HccnenoBanu ra3el apTepHanbHOW KPOBH M COAEP)KaHWE TPAHCKPUIIMOHHOTO (akTopa
HIF-1o. B HelipoHaxX THIIIOKAaMIIa KPBIC TIOCIIE €KEAHEBHOTO (Ha MPOTsHKeHUH 7 cyTokK) 30-Mu-
HYTHOT'O U30JUPOBAHHOI'O U COUETAaHHOT'O PECIMPATOPHOrO BO3AECHCTBHS IEPMUCCUBHOM TUIIEp-
karHuu (PCO, 50 MM pr. ct.) 1 ymepenHoii runokcuu (PO, 90 mm pr. cr.). Conepxxanue HIF-1a
B TUIIIOKAMIIE YBEJINYUBAJIOChH [10CIE COUETAHHOI0, HO HE M30JIMPOBAHHOIO BO3/EHCTBUS yMe-
PEHHOI runepkaHui 1 ruokcnu. Co3jaHue THIIOKCHHU H/UITH THIEPKAITHAN BO BJIBIXa€MOM BO3-
nyxe (hOpMHPOBAIIO COOTBETCTBYIOIIUH ra30BbIi COCTAB apTepualibHOM KpoBH. [Ipu 3TOM B rpyII-
e HopMOOapU4ecKol TUNokcuu aprepuanbHoe Hanpsbkernne CO, ObLIO HUXKE, YeM B TpYIINe
KOHTPOJIsl, HO OCTAaBaJIOCh B NpeJieiax HOPMOKAIIHUY, a apTepHalIbHOE HaIIPsUKEHHE KUCI0poaa
[IPY TUIEPKATHIYECKOM TMIIOKCHH 1a/1aJ10 B MEHbILIEH CTENEHH 110 CPAaBHEHUIO C M30JIMPOBAHHOM
runokcuell. ['mnepkanuus kak B M30JUPOBAHHOM, TaK U B COUETaHHOM C THIIOKCHEH IPUMEHEHUN
CIIBUraja KMCIOTHO-OCHOBHOE COCTOSIHHE B CTOPOHY allU103a.

Kniouegvie cnosa: runokcus, runepkanuus, HIF-1o, HefiponpoTekiys, peciupaTopHblii aru-
103.
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The gas composition of the arterial blood and the HIF-1a expression in hippocampal neurons
of rats were measured after 7-day long daily 30-minute treatment with isolated or combined per-
missive hypercapnia (PCO, = 50 mmHg) and moderate hypoxia (PO, = 90 mmHg). HIF-1a exp-
ression was increased in the hippocampus after combined, but not isolated, treatment with mode-
rate hypercapnia and hypoxia. The hypercapnic and/or hypoxic gas composition of the inhaled air
defined the corresponding gas composition of the blood. The arterial CO, was lower in the normo-
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baric hypoxia group compared to control, while remaining in the normocapnic range. The arterial
O, in hypercapnic hypoxia was lowered, but not as low as in isolated hypoxia. Hypercapnia, both
isolated and in combination with hypoxia, lowered the blood pH and thus led to the acidosis.

Key words: hypoxia, hypercapnia, HIF-1o, neuroprotection, respiratory acidosis.
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W3BecTHO, 94TO THMOKCHYECKHE PECTTUPATOPHBIE TPEHUPOBKH CHIDKAIOT MHTEH-
CHUBHOCTh TMOETM HEPBHBIX KJIETOK B YCIOBHSX aHOKCHMH W uinemuw [12]. Takxke
YCTaHOBJICHO, YTO TMEPMHUCCHUBHAS (pa3peInTenbHas, HETOKCHYHAS) TUIIEPKAITHAS
CTUMYJIUPYET UIIEMHYECKYIO TOJEPAaHTHOCTh HeWpoHOB [ 4]. [Ipu 3TOM Hamm naH-
HBIE€ TTOKA3bIBAIOT, YTO COYETAHHOE BO3/ECHCTBHE TUIIOKCHUU M THIEPKAITHUU 00JIa-
naet 0ojiee BBIPRKEHHBIM HEMPOMPOTEKTUBHBIM (PPEKTOM, YeM UX H30JIUPOBaH-
HOE TIpUMEHEHUeE [°].

O/IHUM U3 KIIOYEBBIX dJIEMEHTOB (hopMmupoBaHus (pusnonoruueckoro 3¢dekra
THIIOKCUYECKOTO BO3/ICHCTBHS SIBIISIETCSl TPaHCKpUMIMOHHBINA (aktop HIF-1a [° ],
HAKOIUIEHHE KOTOPOro, 10 HAIllUM JAHHBIM, HHAYLHPYETCS B TOJIOBHOM MO3Te HE
TOJIBKO JICPUIIUTOM KUCIOpoa, HO 1 u30bITkoM CO, [7]. [Ipuuem ypoBenb HIF-1o
B TKaHAX TOJIOBHOTO MO3Ta KPBIC MOCIE COYETAHHOTO BO3/AEUCTBUS TUIIOKCUU U TH-
NEepKaHUK ObLI MaKCHUMaJIbHBIM MO CPaBHEHHIO C MX M30JMPOBAaHHBIM IPUMCHE-
HUEM. OTH JaHHBIE CYLIECTBEHHO M3MEHSIOT MPEACTABICHUS O MEXaHU3MaxX CTH-
MyJsinuy npoaykuuu B opranusme HIF-lo. Onnako B ykasanHoi pabore He ObUIO
WCCJICJIOBAHO BIIMSHUE TUTIEPKAITHHYECKON T'MIIOKCHH Ha Ta30BBIH COCTaB M KHC-
JIOTHO-OCHOBHOE COCTOSTHHE apTepHalbHON KpoBH. Ilpm 3TOM XOpomio M3BeCTHO,
YTO PK30TeHHAS TUTIEPKAITHUS W TUTIOKCHSI BHI3BIBAIOT AJalITHUBHBIE N3MEHEHHUSI JIbI-
XaHHs ¥ KPOBOOOpAIeHHs, HAIIPaBJICHHBIE Ha MOIep KaHne Ta30BOr0 TOME0CTasa,
a HampspkeHue CO, 3(h(eKTHBHO M3MEHSeT KOHIIEHTPALUI0 B KPOBH IPOTOHOB U
KHCIIOTHO-OCHOBHOE cocTostHHe. KpoMe TOro, BaKHO TOJYYUTh JTaHHBIE O COJEp-
skaauu HIF-low mociie xypcoBoro Bo3aeWcTBus neduiinTa KHCIOpOoaa W M30BITKA
YIIEKUCIOTHl Ha YYacTOK THINMOKaMIla, HanOoJjiee YyBCTBUTENBHBIM K THITOK-
cuu [39]. [ToaTomy 3amaueii HACTOSIICH PaOOTHI CTAJIO HCCICIOBAHUE THIICPKAITHH-
YeCKHUX/TUTTOKCHYIECKUX BO3aeHcTBUN Ha mponykiuio HIF-1o. B HEpBHBIX KIETKaX
CA1l-peruona rumnmokamma mpu M3MEHEHHIX Ta30BOT0 COCTaBa U KUCIOTHO-OCHOB-
HOT'O COCTOSIHUSI apTEPUAJIbHON KPOBH.

METO/IbI UCCIIEAJOBAHUA

OTo0 HccaenoBaHue MPOBOANUIOCE B COOTBETCTBUHM ¢ MpHHLIMIAMU ba3zenbckoit
JEKJIapaluid U PeKoOMeHJalusaMu Onostndyeckoro komurera KpacI'MY um. mpod.
B. ®. Boiino-fIcenenkoro. /[IBe cepum SKCIEpPUMEHTOB OBLTH MPOBEICHBI Ha
60 kpeicax-camuax JuHAN Bucrap maccoii Tena 284.5 + 46 r. B nepBoii cepun uc-
CJICZIOBAIM Ta30BBIH COCTaB apTepHaJbHONM KPOBH NPH BO3ACHCTBUU THIIOKCHUU
W/uiy TUnepkanauid. Bo BTopoi#t cepum m3amepsmu coxepxkanue HIF-1a B Heiipo-
Hax CAl pernona rumnmokamiia mocjie Kypca aHaJOTMYHbIX BO3JIeUCTBUNA. KUBOT-
HblEe KaXIOH cepuy ObUIM PaHIOMU3HMPOBAHBI B 4 SKCIEPUMEHTAIbHbIC I'PYIIIHL,
KOTOpbIE [OJBEPrajIuCh 7 Ce€aHcaM HU30JIMPOBAHHOIO M COUYETAHHOI'O BO3IEHCTBUS
TUTEPKAITHAN U THMOKcny o 20 MUH eXeaHeBHO. PecnmpaTopHbie BO3AEHCTBUS
MIPOBOJIMIIN B TEPMETUYHON Kamepe, Kak omucaHo panee [’]. I'pymmbl >KHBOTHBIX
pa3iryaiuch MO Ta30BOMY COCTaBY BJBIXa€MOTO BO3AyXa BO BpeMs TPEHHPOBOY-
HBIX BO3JICHCTBUH CIEAYIOLIMM 00pa3oMm:

— rpynna HopMmobOapudeckoid runokcuu: PO, =90 mm prt. ct.; PCO, =1 MM
pT. CT.; ocTainbHOE N,;
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— rpynna nepmuccuBHoi runepkanauu: PO, = 150 mm pr. c1.; PCO, =50 MM
pT. cT.; ocTanbHOE Nj;

— rpynna runepkanHudeckoi runokcuu: PO, =90 mm prt. cT.; PCO, =50 MM
PT. CT.; ocTasbHOE Ny;

— KoHTposbHas rpynna: PO, =150 mm pt. cr.; PCO, =1 MM pT. CT.; ocTamb-
HOe N,.

V KpbIC EPBOM IKCIEPUMEHTANIBHON cepur Ha 20-if MUHYTE MOCJIEIHETO CeaH-
ca PecIHpaToOpHOr0 BO3ACHUCTBUS IOA HApPKO30M (BHYTPHUOPIOIIMHHOE BBEACHUE
cmecu 75 mr kertamuHa n 10 Mr KcunmasuHa Ha 1 KT Macchel Tena) 3adupann KpoBb
13 OPIOIIHOM A0PTHI B LUNPHIL] C TEAPUHOM, cOalaHCUPOBAHHBIM 110 3JIEKTPOIUTAM
(Radiometer, Jlanust) ay1s1 HEMEUICHHON OIIEHKW Ta30BOTO cocTaBa kpoBu U pH Ha
ananmm3atope ABL-5 (Radiometer, Jlanus).

JKMBOTHBIX BTOPOM 3KCIEPUMEHTAILHOW CEpUM Ha CIEAYIOIIUE CYTKH IOCIe
3aBepIleHHs Kypca peclupaToOpHBIX BO3JCHCTBUH JEKAUTHPOBAJIH, IOCIE YEro
MIPOBOJIUIIN 3a00p TOJIOBHOTO MO3ra, €ro 3aMopo3Ky mpu Temmeparype —35 °C u
CEKIIMOHUPOBaHKE (ToiMHa cpe3oB 8 MkMm) Ha kpuotome CryoCut 1800 (Leica,
Iepmanus). Jlanee mpoBOAMIM MMMYHOTHCTOXMMHYECKOE OKpAIIMBaHHE CPE30B
1Uis (DITyOpECEHTHON MUKPOCKOTIMHU € UCTIOJIb30BAHHEM MBIIIMHBIX MOHOKIIOHAIb-
weix antuten K HIF-1o (Abcam, kat. Nab8366, BennkoOpuTanus) 1 aHTUMBIIIH-
HBIX KO3BHX aHTHTEJ, KOHBIOTHPOBAHHBIX ¢ (uryopecueHTHOH MeTkoi Alexa Flu-
or® 555 Conjugate (Signaling Technology, Inc. USA, kar. N4409) B cooTBeTcT-
BUM C NPOTOKOJIAMH, PEKOMEHIYEMBIMH MPOU3BOIUTEISIMH. llomyKomnuecTBeH-
HYIO OLIEHKY MHTEHCHBHOCTH OKPacKd MpoBoAuiH no 3-6amibHoi (0 OaminoB —
OTCYTCTBHE OKpacKd, 3 0ajjla — MaKCHMaJIbHO MHTCHCHBHAsI OKpacka) He MeHee
4yeM B 5 noJisix 3penust npu 400-kpaTHOM yBEIHMUEHUH Ha (DIyOpEeCiEHTHOM MUKPO-
ckone Eclipse 501 ¢ Buneokamepoit DS-Fal (Nikon, Smonus).

CraTuCcTHYECKUI aHAIU3 MOJYYCHHBIX PE3YJIbTAaTOB MPOBOJIMWIN C ITOMOILBIO
IIporpaMMHOTO TTakeTa Statistica v6.0. 3HAUMMOCTh pa3IMIuil U3MEPSIEMBIX Iapa-
METPOB OIIEHUBAJIU C MOMOIIBIO Henmapamerpuueckoro U-kpurepuss ManHHa— Y UT-
HU. Bce nokazatenu npexncrtaBieHsl B BuAe cpeqHUX BennuuH (Me — menunana),
BEPXHET0 W HIKHETro KBapTuiid (25 u 75 %). JlocTOBEpHBIMU CUMTAINCH Pa3IHyus,
JUISL KOTOPBIX ypoBeHb p Obu1 menbe 0.05.

PE3VYJIbTATBI UCCIIEAOBAHUA

OneHKa ra3oBOro cocTaBa apTepHaIbHON KPOBH Y KPBIC BO BPEMS pECITUPATOP-
HBIX BO3JCHCTBHUI MoKa3ana, 4To ypoBeHb pH (puc. 1). B rpynnax, rae npucyTcT-
BoBas runepkanHudeckuid kommoneHt (I1I" u I'T), 6pu1 3HAUMMO HIKE (0KOJIO 7.1)
1o cpaBHeHUIo ¢ rpynmaMu HI' u konTpos (oxono 7.35). AHaJIOTHYHBIC 3HAUEHUS
pH 1711 HHTaKTHBIX KPBIC M KPbIC, MOABEPTHYTHIX BO3ACHCTBHIO «YMEPEHHOI» I'H-
MIepKaHUK, OBUTH TIPOAeMOHCTprpoBaHbl B pabote T. Tao u coasrt. [3]. [Ipu sToM
3Hauenuss pH B rpynne HI' He mokasanu 3Ha4YMMBIX pa3iauuuil ¢ KOHTPOJIbHOU
IPYIIION, YTO CBUACTENBCTBYET 00 OTCYTCTBUHM CIIBUTA KHUCIOTHO-OCHOBHOTO IPHU
M30JINPOBAaHHOM T'MIIOKCHYECKOM BO3JEHCTBUU.

Hanpsokenue CO, B apTepuanbHOil kKpoBu Kpbic (puc. 2) B rpynmax [II" u I'T
(91 m 81 MM PT. CT. COOTBETCTBEHHO) OBIJIO, KaK M OXHJAJIOCh, CYIIECTBEHHO
BBILLIE, YeM B IpyIe KOHTPois (38 MM PT. cT). DTH 3HAYEHUSI COOTBETCTBOBAIIU
YPOBHIO «yMepeHHOI» runepkarmaun (60—100 MM pT. CT.), mOKa3aBIIeH MakCHMa-
JIBHBIN HEWPONPOTEKTOPHBINA 3 dekT B padore [*]. [Ipu 3TOM paznuumii B 3HaYe-
Hun Hanpspkeaus CO, mexay rpymravu [T u I'T" 5e Habmomanocsk. Yposens CO,
B apTepHabHON KPOBH KPBIC KOHTPOJIBHOI I'PYMIIbl HAXOAWICS B IpeAesax cIpa-
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Puc. 1. 3nauenus pH apTepualibHON KpOBU y KPBIC IIPU U30IUPOBAHHOM U COUETAHHOM BO3AEHCT-
BUY T'MIOKCUM M THIEPKAIHHUH.

Kontpons — kouTponsHas rpymma (n = 9); HI'— nopmobapuueckast runiokcus (n = 8); [1I' — nepmuccusHas
runepkanuus (n = 9); I'T' — runepkanuuueckas runokcus (n = 9). * Paznnuus 10CTOBEPHBI 10 CPABHEHUIO C
rpynnamu konrtposs u I (p < 0.001).

BOYHBIX HOPMATHBOB U JIaHHBIX APYTUX Uccieaosareiei [*4]. B rpynme HI' PCO,
onuT0 HIDKE (30 MM PT. CT.), €M B TPyNIE KOHTPOJS, 9YTO, BEPOSTHO, 00YCIOBICHO
TUTIEPBEHTHIISIIIAEH THITOKCHYECKOTO TeHe3a. BakHO Mog4epKHyTh, YTO 3HAYCHUS
Pa CO, B rpynme HI' Obuti HU)KE KOHTPOJIS,, HO OCTaBAJIMCh B Ipeneiax HOPMO-
KarauH [19].

Hampspkenue xucinoposa B apTepraibHOR KpoBH KpeIc (puc. 3) B rpynmax HI' u
I'T (33 1 48 MM pT. CT. COOTBETCTBEHHO) OBIJIO CYIIECTBEHHO HIKE, YEM B IpyIIax
koHTpoua u [1I" (102 u 107 mm pT. cT. cooTrBeTcTBeHHO). [IpH aTOM PaO, B kpoBH
Kpbic U3 Tpymnsl [T Obl10 3HAUMMO OoJiblIe 1O cpaBHEHUIO ¢ rpynmoi HI.

AHanu3 pe3yJbTaTOB MUKPOCKONMM TKaHel rosioBHoro mosra n3 CAl peruo-
Ha rumnmnokamna (puc. 4), IOJArOTOBICHHBIX ISl IMMYHOMIYOPECIIEHTHOTO UCCIIe-
JIOBaHUs, MOKa3aj, 4TO II0C]Ee 7-KPaTHOTO BO3JECUCTBUS TMIIEPKAITHUYECKOU I'H-
MOKCHUHU 3KcTpeccusi TpaHckpunuuonHnoro (akropa HIF-la Opiia mMakcumanbHOR
U3 UCCIeAyeMBIX dKCIIepUMEHTaIbHbIX Tpyn (puc. 5). IIpu atom B rpynmnax HI' u
III' He OBIIO BBISBICHO Pa3iIM4YMi KakK MO OTHOLICHHIO K KOHTPONIO, TaK M APYT

K Opyry.
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Puc. 2. Hanpstxenue CO, B apTepUalIbHOM KPOBHU Y KPBIC IIPH U30JIMPOBAHHOM U COYETAHHOM BO3-
JEHCTBUY I'MIIOKCUH U TMIICPKAITHUH.

O0603Ha4YeHUsI TC XKe, YTO U Ha puc. 1.

OBCYXXJIEHUE PE3YJIbTATOB

B Hacrosmeit pabore mnpencraBiieHbl pe3ysbTaTbl HMMYHOTHCTOXUMHUYECKOIO
nccnenoanus Hakorurenns HIF-1oo B HepBHBIX KiteTkax CAl pernona rummoxam-
Ia KpPBIC C YYETOM BIIMSHUS PECIHPATOPHBIX THIEPKATHUYECKH-THITIOKCUIECKIX
BO3JICHCTBUI Ha ra30Bbli COCTAaB apTEPUAIBLHON KPOBH.

W3 naHHBIX O ra30BOM M KHCJIOTHO-IIECJIOYHOM COCTAaBE KPOBU OYEBHUJIHO, YTO
TUIIEPKAIIHUSA PENATCTBYET CHMXKCHUIO NapLMAIBHOIO HAIIPSKEHUSI KUCI0poaa B
apTepuaNbHOW KpPOBU. MEXaHHW3M STOrO aHTUTHIIOKCHYECKOTO I(PQeKTa MOKET
OBITH CBsI3aH C OJHOBpeMeHHOH cTumyisinueir CO, NeroyHol BEHTHIISIIUH H Jie-
royHoit nepgy3un. CTUMYJISIIHS YTICKUCIBIM Ia30M JIETOYHON BEHTHIISIIIAH XOPO-
10 M3BECTHA U MOATBEPKJIAETCS B HAIIEM HCCIEIOBAaHUU CHMKEHHEM y KpbIC Pa-
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Puc. 3. ITapuunanbHoe Hanpsixernue O, B apTepUallbHOM KPOBU Y KPbIC IIPH U30JMPOBAHHOM H COUE-
TaHHOM BO3ICHCTBUM I'MIOKCUU U THIIEPKAITHUU.

O603Ha4YeHus Te Ke, YTo U Ha puc. 1. & Pasmuuus qocTOBEpHbI 10 cpaBHeHuto ¢ rpymnmoi HI (p < 0.01).

CO, npu HOpMOOapuueckoii runokcuu. B padote 1. C. Chuang u coasr. [!'] noka-
3aHO, 4YTO CTUMYJHPYIOMUH 53(Q¢deKkT Ha JIeroddyro nepdy3uio dK30TreHHOM
TUTIEPKAITHIYECKON TUTTOKcHH 00yciioBieH CO,-HHIYITMPOBAHHON JIETOYHON Ba30-
nunatanueii. CXOOHYI0 ¢ MPECTaBICHHOW B HamIed paboTe MWHAMUKY yBEJIHUE-
HUS NapLHUAIBHOTO JIaBJICHUS KUCIOpOJa B apTepUalbHOM KPOBU IIPU MOBBIIIEHUU
koHnenTparuu CO, BO BABIXaeMOM BO3yXe HAOIIOMATH B CBOEM JKCICPUMCHTE
Q. Zhao u coast [*].

YBenuueHue conaep)kanus TpaHckpunuuoHHoro ¢akrtopa HIF-lo B romosaHOM
MO3re SIBJISIETCS. OJHHM H3 KIIFOYECBBIX HEHPONPOTEKTOPHBIX MeXaHU3MOB [& 17].
[Tpu stom Heiiponsl CAl pernoHa rurmnoxkaMiia 00JIaia0T HaubobIIeH YyBCTBHU-
TEJBHOCTHIO K TUIIOKCUH, TIOATOMY TOBbIIIeHUE KoHIleHTpaiuu HIF-1a B 310l 00-
JIACTH TOJIOBHOTO MO3Ta CUUTAETCS XapaKTepHBIM MPU3HAKOM (POPMHPOBAHUS HIIIE-
MUYECKOU TOJEPAHTHOCTH ['3].

OtcytcTtBue 3HauuMoro mpupocta HIF-low B rummokamiie KpbIC Ha H30JHUPO-
BaHHBIE THIIOKCUYECKNE U THINEpKaTHUYECKHue BO3AEHCTBHSA, BEPOATHO, CBS3aHO C
YMEPEHHBIM U3MEHEHHEM I'a30BOI'0 COCTABA BJIBIXa€MOT'0 BO3/lyXa U OTHOCUTEIHHO
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Puc. 4. Haxonnenue HIF-1a B Heiiponax CA 1 perrona runmnoxamna, ¢uryopecLieHTHas MUKPOCKO-
nus, yseanuenue X400.

A — KpbIca KOHTPOJIBHOU TPYIIBL, b — KpbIca U3 TPYIIIBI THIIEPKATHUIECKON THITOKCHH.

MaJbIM 00BEMOM SKCIIEPUMEHTATBHON BEIOOPKH. OJTHAKO 3TO TOJTBEPIKIACT 3aK0-
HOMEPHOCTh MakcuManbHOU ctumynsiiuu HIF-1o couetanueM runepkanHuy U ru-
MTOKCHUH, TTOKa3aHHOE B HAIlleM MPEABIAYIIEM UCCIeI0BaHuH [7].

B nHamem mpenpinymmeM dKCIepUMeHTe ObLTO MPOJAEMOHCTPUPOBAHO TOBEIIIIE-
Hue B rosioBHOM Mo3re HIF-1ow He TopKo 1pu BO3IEHCTBUM eUIiuTa KUCIOPO/a,
HO U npu noBeimeHnn CO, B HOPMOKCHUYECKHX ycioBusx [’]. B mccienoBanum
J. Xu u coagr. [4] ObuTO Takke Moka3zaHo yBenndeHue kKoHieHtparuu HIF-lo B
TOJIOBHOM MO3T€ ITOCJIC BBEACHHS KphICaM alleTa3ojaMHuia, OCHOBHOW MEXaHHU3M
JEHCTBUS KOTOPOTO 3aKTI0YACTCS B OJOKHPOBAHUH KapOOAHTHIPA3BI, UTO BHI3BIBA-
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Puc. 5. OtHocuTenbHbll ypoBeHs sxcnpeccunt HIF-1at.

Kontpons — kouTponbsHas rpymnmna (n = 6); HI'— Hopmob6apuyeckas runiokcust (n = 6); [1I'— nepmuccuBHas
runepkanuus (n =7); I'T — runepkanuuueckas runokcus (n = 6). * p <0.01 — pa3nuuus J0CTOBEPHBI 110
CPaBHEHUIO C KOHTpoeM (n = 7).

€T TUIECPKATHUIO U MeTaboanuecKuil anumo3. [loaToMmy MOXHO mosiaratb, 4To M30-
JUpOBaHHAsl TUIECPKAMHUS CAaMOCTOSATEIbHO BIMSIET HA MPOLECC HAKOIUICHHS
HIF-1o, a B coueTaHnu ¢ AePUIIMTOM KHUCIOPOJa 3HAYMMO YCHIIMBAET ATOT d(h-
¢dexT. Mexanusm storo crumyiupymomero 3¢dekra runepkanaun Ha HIF-1a He
ycTaHoBjeH. OH MOXET OBITh CBSI3aH KaK C HEMOCPEJICTBEHHBIM JICHCTBHEM yTJie-
KHUCJIOTBL, Tak U co casurom pH B kuciyro cropony. Kak cienyer u3 Hammx gaH-
HBIX, B M0JIb3y NEPBOI0 BapHaHTa CBUJETEILCTBYET TO, uTOo cTumytsanus HIF-1o
HaOII0JaeTCsl TP THITEPKATHUYECKON THIIOKCHH, JIJIs1 KOTOPOHW XapaKTepHO MEHb-
Iee 1Mo CPAaBHEHHIO ¢ M30JIMPOBAHHOM TuUNoKcHel cHmkenne Pa0,. B monb3y BTO-
pOro BapuaHTa MOTYT CBHJIETEIbCTBOBATH JITAHHBIE O CHM)KCHHMM B YCIIOBUAX alld-
no3a (PYHKIIMOHAIBHON aKTHBHOCTH THAPOKCHIIA3, OTBETCTBEHHBIX 32 MHAKTHBA-
uuio HIF-1oo mpu HOopMokcuu [13].

KypcoBoe BO31eiCTBHE TMIIEPKATHUYECKON TMIIOKCUU CTUMYJIMPYET HaKOILIE-
nue HIF-lo B runmokammanbHbix Heiponax CAl peruoHa, 94To MOXKET SBISATHCS
OJIHUM M3 MEXaHHU3MOB HEHWPOIPOTEKLINHU MPHU TUMEPKAITHUYECKU-TUITOKCHIECKIX
TpeHHpOBKaxX. M30IMpoBaHHOE M COYETAHHOE C THIOKCHEH THIepKalHUYecKoe
BO3JEHCTBUE MPUBOJUT K aliuo3y. HanpsbkeHue kuciaopojia B apTepualibHONW Kpo-
BU MPU TUNEPKATHUYECKOM IMIIOKCHUHU MaJIaeT B MEHbIIEH CTETIEHHU 10 CPAaBHEHUIO
C U30JIMPOBAHHOMN TUIIOKCHUEH.
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