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YO «I'pOmHEHCKMY T'OCYNAPCTBEHHBEN MEIVIIVMHCKII YHUBEPCUTET»

TIpoeodumcs ananus aumepamypHvix u CO6CMEEHHbIX OAHHbIX 0 63aumooeticmeuu L-apeunun-NO cucmemvl u d1iemeH-
MO8 Kpogu, 6 uacmuocmu, cemo2iobuna. [peononazaemcs, umo NO-3agucumvie Mexanuzmvl MOOUDUKAYUU 2EMONOOUHA
MO2Ym 61UsIMb HA KUCLOPOOMPAHCNOPMHYIO (DYHKYUIO KPOSU NPU PABTUUHBIX SUNOKCUYECKUX COCMOSTHUAX.

Knioueswie cnosa: L-apeunun-NO cucmema, okcuo azoma, Kpoeb, CpoOCmeo 2eMON0OUHA K KUCTOPOOY.

The analysis of literature and the obtained data of L-arginine-NO system and blood elements.interaction in particular
hemoglobin is being carried out. It is suggested that NO-dependent mechanisms of hemoglobin' modification ean affect the
blood oxygen-carrying function in different hypoxia conditions.

Key words: L-arginine-NO system, oxide of nitrogen, blood, affinity of hemoglobin to oxygen.

CponctBo remornoounna k kuciopoay (CI'K) on-
penenser audGy3ur0 KUCIOPOaa U3 aJbBEOISIPHOTO
BO3IlyXa B KPOBb, a 3aTeM Ha YpOBHE KallWILISIPOB B
TKaHb [48]. CBOWCTBO reMOrIo0MHa 00paTUMO CBSI3bI-
BaTh KUCIIOPOJ SIBIISICTCS YACTHBIM CIy4aeM OOIIeH
3aKOHOMEPHOCTH B3aMMOJCHCTBYSI IPOTEHHOB C JTHU-
raugamu [27]. CyObenuHHUIIBI TEMOITIO0OMHA BHYTPH
Terpamepa npu nepexone ot R- k T-kordopmarmu (T.e.
R- u T-cocrosinus) 00yCIIOBIUBAIOT KOOIIEPATHBHBIC
CBOMCTBA, MPOSBIIAIONIMECS B S-00pa3HOi (hopMe KpH-
BOH aMcconuanuy okcureMonioonHa. Takas (opma
KpuBOW aucconmaiiuu okcuremorioduna (KJ1O) B
OOBIYHBIX YCIIOBHSX 0OECIIeUUBACT MPOLIECCHl TPaHC-
nopra O, KpoBbIO, 001Ieryas e MaKCUManbHyI0 OKCH-
TEHALMIO TIPU OTHOCHTENBHO HU3KHX. pO, W JICOKCH-
TEHAIIMIO NIPH OTHOCHTENLHO BBICOKHX PO, yiyHIuas
JI0CTaBKy TpeOyeMbIX Konuuects O, B TKaHU PH CPaB-
HUTEIHHO MAJIBIX BEIMYMHAX KPOBOTOKa [49]. Mexa-
HU3M KOOIIEpaTHBHOCTH OCHOBAH Ha CTEPEOXHUMHUIEC-
KOU MepecTpoiike KOHTAKTOB CyOhSTUHHUI] HA MOOUITb-
HOM ajIoCTEpUYECKON MOBEPXHOCTH B 3aBUCHMOCTH
OT CTEeNeH! OKCUIeHAIUH. AJUTOCTepUUECKUE PErylis-
TOpBI, TakueKak 2,3-audochormuuepar (2,3-ADI),
CI', H*, cBsi3IBasick ¢ MOJIeKyioi remoriiobuHa B T-
COCTOSIHUHM U_o0Ilerdasi COOTBETCTBEHHO BBICBOOOXK-
aenne O,, nposBIAOT cBOU YY(PEKTHI IPU CyOIKBH-
BaJIEHTHBIX KOJMYECTBaX (T.€., KOIJIa MX KOJHYECTBO
MEHbIIIE, YeM reMorioonHa). Mojiekysia reMorioou-
Ha, B3aUMOJEHCTBYS C KOMIIOHEHTaMU BHYTPEHHEN
MOBEPXHOCTH MEMOpaH 3PUTPOIIUTOB, TIPEK/IEC BCETO
¢ 43 xDa nuronnazmMaTHiecKiuM pparMeHToM — OeNToK
nonockl 3 (aHnoHOOOMeHHbIH Oenok AE1), uamenser
cponctBo K O,: MPEMMYLIECTBEHHO CBA3BIBAET €0 IIPH
HU3KUX pO2 M BBICBOOOXKIACT IIPHU HACBIIICHUU 2,3-
J @I, uTo o3BONSET paccMaTPUBATh JAHHBIM 3JIEMEHT
MeMOpaHbl KaK aJIOCTEPUUECKHUI perynsarop (GyHK-

nuu remoriioouna [28]. Ilpeacrariser nuHTepeC U3y-
YeHHE B3auMOACHCTBHS Temorinoouna ¢ NO, Tak Kak
OH MMeeT ropa3fo Oonee BBICOKOE CPOJICTBO K I'eMH-
YECKOU Ipynre ae3okcuremorioduna, yem O, u CO,
YTO MO3BOJISICT MPEIONaraTh €ro KOHKYPUPOBaHUE C
KHCJIOPOZIOM 32 COOTBETCTBYIOIINE YYACTKH Ha MOJIe-
KyJIax 4acTHYHO OKCHTEeHHPOBAHHOT'O I'eMOITIO0MHA
[46].

CpozcTBO TeMOrIo0nHa K KUCIOPOAY OIpesIens-
€ICs B 3HAUUTEIbHOM CTEIIEHN AJUIOCTCPUYCCKUM B3a-
AMONICHCTBUEM MEXIY TeMOITIOOMHOM U Pa3IHIHbBI-
MU (pr3nonoruueckuMu Mmoayistopamu (H', 2,3-J10T
CO, u 1p.), KOTOPBIE B COBOKYITHOCTH Ha YPOBHE KIle-
TOYHOTO KOMITaPTMEHTA KPOBHU 00pa3yIoT BHYTPUIPHUT-
POLIMTAPHYIO CUCTEMY PETYISALIUU €€ KUCIOPOACBA3bI-
BaIOIIMX CBOWCTB. MccnenoBaHust OCIEAHUX JIET O-
3BOJIMJIN TPENINONOKNTh, YTO K (hakropaM JaHHOU
CHCTEMBI MOXHO OTHECTH MOHOOKcHJ a3ora (NO),
00pazoBaHUE KOTOPOTO MPOUCXOIUT U3 aMUHOKHCIIO-
Thl L-apruanna mon koHTponeM ¢epmenta NO-cuH-
Ta3bl 1 psjga kodakropos (L-apruama-NO cucrema).
S-HUTpO3UpOBaHUE TEMOTTIOOMHA MOXET OBITH cOepe-
Tarol[IM MEXaHH3MOM, OOCCIICUUBAIOIINM JIOCTABKY
NO B obnactu ¢ HuskuM pH umm pO,. Biaumoneii-
creue NO ¢ reMOnIoOMHOM CTaBUT BOMPOC O Iapa-
KpUHHOW U ayrokpuHHOU QyHKImH NO. Tpancropt
NO kak TopMOHa B OpTaHU3Me OrPaHUYCHHO MPOSIB-
nsiercst Ipu (PU3HONOrMYECKUX YCIOBHSIX, HO B TIOJ-
HOI Mepe peatu3yercs npu (apMaKoIOrHIeCKUX (BbI-
cokux) yposHsx NO [50].

OPUTPOLHUT HE OTPAaHUYMBAET B3aUMOJICHCTBUE
remoriiodbnHa ¢ NO B pU3HONOrH4IecKux ycluoBusx. Ha
MOJIeNY KHIIEYHUKA, B KOTOPOH CO3/1aBaiach OKKITIO-
3Us BepXHeW OpbDKEEUHOW apTeprH M OLCHHUBAIOCH
obpazoBanne HbFe* NO u nuatunautrokapbamara ¢
JKene3oM, mmokazano, 4To NO, BBICBOOOKIaEMBIH M3
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SHJIOTENUANBHBIX KJIETOK, TUGQYHIUPYET Mpexac
BCETO HE B TKaHb, a B KpoBh [24]. Peakmus NO c re-
MHUYECKOH TPYNIION TeMOrio0nHa MOXET ObITh dac-
TUYHO OTpaHUu4eHa THAPOPOOHBIM KOMIIOHEHTOM KJIe-
TOYHOU MeMOpaHbl, TUMHTUPYS Tpoliecc ero ntudpdy-
3un B 3puTporuT [17]. NO mepeHocurcs uepes Kie-
TOYHYIO MeMOpaHy MOCPEJCTBOM CIICIHAIBLHOrO Iie-
peHocurka nporerHa AEL, win aHMOH-OOMEHHUKA.
[ponumaemocts 3puTpOIUTAPHON MeMOpanb! st NO
CPaBHUTEIBHO HEBBICOKA, UYTO MOYKET HMETh 3HAYCHUE
JUTSI €T0 peaknuu ¢ reMoriioounom [56]. [Ipenmonara-
ercs CyNIeCTBOBaHUE ITUTOCKEIETHOTO Oaphepa ist
mddyzun NO, peanzyeMoro uepe3 0cooble MexOer-
KOBBIE TIOPHI B 3pUTPOLIUTAPHON MeMOpaHe, mpomyc-
KHasl CIOCOOHOCTb KOTOPBIX PETYJAUPYETCS U COOTBET-
ctBeHHO BiuseT Ha Bxox NO [40]. CkopocTs peakiuu
NO ¢ reMorI00MHOM, HAXOISIIUMCS B 9PUTPOIIUTAX,
B 800 pa3 MeHBIIE B CPABHCHHUH C YKBUBAJICHTHBIM €TI0
KOJTMYECTBOM, Haxomsmumcs B pactBope [17]. B To
e BpeMsI eCTh MHEHHUE, YTO MeMOpaHa SPUTPOIUTA
He siBisiercs 6apbepoM st NO U ero mpou3BOJHBIX 1
He IUMUTHpyeT B3anmozericterue NO ¢ reMoryioOnHoM
[37].

B aprepuansaoii kpoBu NO B peakiiuu ¢ OKCHUTe-
MOIIOOMHOM 00pa3yer HUTpaT U METTEMOIVIOOHNH, a B
BEHO3HOH - HuTposmiremorooun (HbFe**NO), cro-
coOHbIH mpu BhICOKMX PO, NE3MHTErPUPOBATHCS(C
YYaCTHEM MOJIEKYIISIPHOTO KMCIIOPOJA JI0 TeMOTII00H-
na u NO, [38]. I'emornobun B3anmonercTayer ¢ NO
yepe3 BhicokoadhuHHbIe Fe’ -cBsa3biBaromne. y4acT-
KH1 Ha reme, ero cporctBo k NO B 8000 . pa3 Bhiile,
gyeM k O,. HbFe*NO umeer mecTtKkoopAUHATHYIO
¢dopmy remuueckux rpynn [32]. Coextp OIIP
HbFe?*NO B pacTBOpe€ ABIAETCS CYTIEPIO3MIINEH CITEK-
TpoB T- U R-KoH(pOPMEPOB TEeMORIOOMHA C TPEUMY-
HIECTBEHHBIM 00pa3oBaHueM T-(opMbI, KOTOpHIE
00yCJIOBJICHBI 00OpPaTUMBIMU HEPEXOAaMU OT CHJIBLHO-
ro (R) no crna6oro (T) B3aumoneiicteust Fe**-rem ¢
ructuauHoM [5]. HATpo3uareMornoOuH xapakTepu-
3yercs BhIpakeHHBIM 3 dexTtom Bopa, yto mMoxer
HMETh 0COOCHHO BaKHOE 3HAUCHHME ITPH a1uo3e [58].

B mio6unoBo# 11emn remoriiodnHa NO cBsi3bIBaeT-
¢ B (hopMe S-HUTPO30THOJIA, @ UMEHHO S-HUTPO30re-
moritoobnna (SNO-Hb). Lucrtenn (93) B-6enkoBoii
HEeNA UACHTHOUITUPOBATH KaK MeCTO cBsizbiBaHUsI NO
¢ reMoryio0uHoM [25]. IIpu oueHb OONBIINX KOHIICHT-
paiusax HATPO3OTHOJIOB in Vitro 0Opas3yroTcs U JIpy-
rue Gopmbl SNO-Hb, y KOTOpBIX HHTPO3WIHPYETCSE
AMHHOKHCIIOTa IUCTEUH B monokeHnd 12 u 104 B- u
0L-O€ITKOBBIX IIEeTIeH COOTBETCTBEHHO [36]. S-HUTpO3H-
JTUPOBaHNE TEMOIIOOWHA 00Jer4aeT OTCOCAMHEHUE
NO or remMa u MOCTYIJICHUE €TO K THIIOKCHYECKUM
tkansM. SNO-Hb BeicTynaer B poiu akienropa uiu

JIOHOpa DIIEKTPOHOB, BHOCSI TEM CaMbIM BKIIAJ B pe-
JIOKC-PaBHOBECHE TeMa, OTHAKO 3HaYeHUE ITUX (YHK-
M MUHUMAJIBHO B YCIIOBHUAX TTOKOS [46].

[Tepexon NO or S-HHTPO30THOMA HA TEMOIIOOHMH
peryiaupyeTcsl ajuiocTepuiecki U (QyHKIMOHAIBLHO
3aBUCHUT OT MMPUCOCANHCHUA 02. HpI/I CBA3BIBAHUU I'C-
mornobuHa ¢ O, B IETKUX €ro CpoCTBO I S-HUTPO-
30THONA PACTET, a IPU OTJade CHUXKAETCS, Oaroaapst
uemy NO BricBOOOkIaeTcst B Tkanu. CymecTsyer O, -
3aBucuMoe paBHOBecue Mexkay SNO-Hb u HbFe' NO
(Ipu OTCYTCTBHU HU3KOMOJICKYJSPHBIX, THOIOB, Ha-
npuMep, mucTenHa, MuIIeHbI0 NO sIBISeTCs TeM ¢
Fe?", a B ero mpucyTcTBHH ciaenyeniiepenoc NO-rpyt-
bl Ha IUCTEMHOBBIM OCTATOK P-miobuua) [25]. [To-
JIO)KeHUEe penokc-paBHoBecus Mexay SNO-Hb u
HbFe**NO c¢Bs3aHO ¢ alIOCTEPHUECKUM COCTOSTHHUEM
reMornoOuHa. Bonbiime KoHIIEHTpaud HUTPO3HITh-
HOTO TEMOITIOOMHA 0QHAPYXKUBAIOTCS B JICOKCUTCHH-
POBaHHOM KPOBH, U HA000poT [47]. CylecTBYeT LIUKIT
cessbiBanus O, 1 NO B Ierkux u ux BBICBOOOXKIEHU A
Ha nepudepuu.

Paznudsbie o MpoucxoxkaeHno Monekyinsl NO
pearupytot ¢ SH-rpynmamu 6ekoB ¥, IPEKIe BCETO,
aNnpOyMHHAMK C 00pa30BaHHEM JOJITOKHBYIIMX KOM-
nnekcoB RSNO, obnagaromumx Ba3oanuIaTaTOPHBIM
neicreueM. Cpeny 3THUX COSAMHEHUH Hanboree 3Ha-
YUMBIM SIBIISIETCS S-HUTPO30TITyTaTHOH. BHYTpH 3pHT-
pommTa cymiecTByer paBHoBecue Mexxay NO, cBsizaH-
HBbIM ¢ THOJIaMu B remoriiooune (SNO-Hb), u memo0-
PaHHBIM OCITKOM TIONIOCHI 3, HA KOTOPOE BIIHUSET JIO-
xajbHOE pO,, perynupys TeM CaMbIM Ba30AUIATALIMIO
B COOTBETCTBHH C METaOOIMYECKUMHU MOTPEOHOCTSI-

u [52]. SH-rpynna S-HUTPO30THONA CYHIECTBEHHO
samumaet NO OT TanieHus IPUCOSANHEHUEM K TEMY.
PasHoBecue mexay HbFe* NO u SNO-HD cBsizano ¢
koH(opMalueil oenka: oopazoanue SNO-Hb o6ner-
gaercs B R-crpykrype, a HbFe** NO npenmyriecTBen-
HO oOpasyercs B T-. BeicBoOokaeHnio NO U3 THOJIOB
CIIOCOOCTBYIOT JIe30KCUTeHaIus ¥ okucienue rema (T-
CTPYKTYpa, BBICOKOCIIHHOBAS ), YTO COTIIACYETCS C Tep-
MOIUHAMHWYECCKUMHU OCO6eHHOCT5[MI/I €I'0 CBA3bIBAHU A
[18]. [TepBuunbIM ajaykToM remoriioonHa u NO, 00-
paszyemoro 1ipu apixanuu NO, y HOpMaJIbHBIX WH]IU-
BuayymoB siBisiercst HbFe?'NO u B HeOONIbIIIOM KO-
mnaectBe SNO-Hb [41]. I'myratnon Bimser Ha pas-
noBecrie SNO-Hb 1 HbFe**NO, uto okassiBaer 3¢-
(eKT Ha TpolecCchl OKCHI'CHAIIUN U JEOKCUTCHAIINN
KPOBH B KallMJUIIPaxX MaJIOTO ¥ OOJIBIIOr0 KPyroB Kpo-
BooOpaienus. NO, BeicBoOOkmaeMbiii 13 SNO-Hb B
MPUCYTCTBUU TNIYTAaTHUOHA, HC BBIZLIBACT 3aMCTHBIX
cocymucThiX (G (EKTOB B W30JUPOBAHHOM JIETKOM B
cBsi3M ¢ ObicTpbIM okucienrneM NO u o0pa3zoBaHUEM
MerremoriobuHa [22]. [TaBHBIM TPOIYKTOM B3aUMO-
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JEWCTBHUS BOCCTaHOBJICHHOrO IityTaTroHa ¢ SNO-Hb
in vivo, BeposTHO, sBasiercss HbFe?*NO, 3a cuér uero
npoucxoaut Mmomubukanus CI'K, ciBur kpuBoit auc-
COIMAIIMK OKCUTeMOII00MHa BIpaBo. [lo MHEHHIO
Gow A.J. et al. [55], B3aumoneiicteue NO ¢ HbO, ne
YHHUYTOKAET €ro akTMBHOCTh, a Oojiee Toro, odecre-
YHBAET €r0 COXPAHEHUE («reMOTIO0NH PallMOHATBHO
BBOJIUT HOBYIO XHMHUIO, KOTJIA €ro HACBIIIEHUE KHUCIIO-
POIOM BBICOKO, TUMHUTUPYs okucienue NO u coxpa-
HsIsl €T0 OMOAKTUBHOCTDHY ).

I'emMor100MH CIOCOOEH BBIMOMHATE (DYHKIIHEO IETIO
NO B mukporupkyistTopaoi cetu [53]. IIpeamnonara-
eTcsl CYIIECTBOBAHHE TPAHCIIOPTHOTO M BBICBOOOXK 1A~
romero Mexanusma O, 1 NO B m101HO-TITalEHTapHOM
uupkynsauud; O, u NO nuddynaupyror k deransHo-
MY TeMOTTIOOMHY W BRICBOOOX/IAIOTCSI HA YPOBHE TKa-
Helt tuiona [20]. B cocyaucToil ceTn HUTPO30THOMEI,
obpazyemble mpu onocpeayemoM NO HHUTpO3UpOBa-
HUU THOJIOB, UTPAIOT BAXXHYIO POJIb B TPAHCIIOPTE,
xpanenuu u merabonusme NO [30]. TIpennonaraer-
csi, 40 SNO-Hb neiicTByeT Kak «amiocTepHuecKu
KOHTponupyeMblii 0ydep NO» [45], oOMeHUBarOIIUH
cBoto NO-Trpymniy ¢ THONaMH Cpelibl, B TOM YHUCIIE C
TIIYTaTUOHOM, X TEM CaMbIM U3MCHACT KPOBOTOK (BBI-
MOJHSET POJTb KPUTHUECKOTO (pakTopa, onpernesonie-
ro gocraBky O,). CpaBHUTENBHO CTaOUIIbHBIE Ba30-
AKTUBHBIC COCANMHCHW A MOT'YT CITY)KUTh CUCTEMOU Xpa-
Henua NO. JlemoHMpOBaHME OKCHJIa a30Ta MOXXHO
paccMaTpuBaTh Kak GaKTop aJanTalduoHHOMN 3a1HThI;
cymectByeT NO-UHIyIIUpOBAaHHAS AKTUBALMS Pa3IHd-
HBIX 3aIIUTHBIX (akTopoB (OENKH TEIIOBOTO MIOKA,
MpOCTarIaHANHBI, AaHTHOKCHIaHTHAas cucTeMa) [6].
DH/IOTOKCEMUST PE3KO IMOBBIIIACT 0Opa3oBaHUE LIUP-
KyJTHPYIOUX S-HUTPO30THOJIOB (depe3 5 4acoB moc-
Jie BHYTPUOPIOMUHHOTO BBENeHuUst kpbicam JITIC ypo-
BEHb IIUPKYITUPYIOLIET0.-S-HUTPO30aT60yMHUHA BO3pa-
cran npuMmepHo B 3,4/paza, @ SNO-Hb — B 25 pa3 no
cpaBHeHuto ¢ koHTponeM) [31]. Conepxanue S-HUT-
PO3MPOBAHHOTQ TEMOIJIOONHA M aTbOyMUHA B KPOBH
MO JIaHHBIM._pa3HbIX aBTOpoB Konebnercs ot 30-50
HMons 10 2,57 MKMoJb, 9TO MOXET OBITH Pe3yIIbTa-
ToM 3¢ ekra npucyrcrsus B mnazme NO,’, HecTaOmIIb-
Hocti SNO-Hb B npucyrctBuu remoriioounna [26]. B
réMo/iM3aTax SpUTPOLUUTOB KPBIC C MHAYIIHPOBAHHBIM
CTPEITO30TOIMHOM JAMabeToM ObUT HAaWJCH 3HAYMMO
oonpmuii ypoBeHb SNO-Hb, uem y KOHTpOIBHBIX
KPBIC, YTO MO3BOISET MPEIIONAraTh Y9acTHE TIIHKO-
3UIMPOBAHHOTO TEMOIIOONHA B TIpoIieccax S-HUTPO-
3UIMPOBAHUS, KOTOPOE, B CBOIO OYEpeb, MOXKET Ha-
pylaTh QYHKIHIO COCYIOB M Y4acTBOBATh B IeHE3e
nuadeTnueckoi Mukpoanruonaruu [23]. O0parumas
cexsectpanus NO remorobuaoM (uepe3 HbFe**NO)
UTpaeT BAXKHYIO POIIb B Pa3BUTHU psifia 3a00IeBaHHN

niouek [47]. [Ipu TpaHCTIIaHTaI K IIeYeHU 0OHAPYKEH
MakcumyM HbFe?'NO uepes 60 MuHyT 1mociie omepa-
IIUU, YTO OTPaKAET ero y4acTue B WIIEMHYECKH-Pe-
nepdy3nOHHBIX TIOBpexIeHusx [42]. [Ipennomnaraer-
Csl, 9TO OOMbINAs YI3BUMOCTB 3pPEJIbIX BHYTPUIPUTPO-
HUTapHBIX (GOpM BO3OYIUTENST MalSPUM YaCTHYHO
MOXeT OBITh onocpenoBana yepe3 NO, ero npousBo-
HbIE, a TAKKE X BKJIaJ1a B UMMYHO3(h()EKTOPHYIO QyH-
KITHIO opranusMma [54].

B TkaHjIX, COMPOBOXKIAIONINXCS 3HAYUTENBHBIM
crpeccom (Tuniokcnst), SNO-Hb MokeT.ObITh MEXaHH3-
MoM noctaBku NO [46]. [ToBbieHHOE BBICBOOOK]IC-
Hue NO u3 HUTPO30QOpPM NMPU/TUITOKCHH CHIKAET
pPErHoHATBLHOE COCYAMCTOE COMPOTUBICHHE [22], 9TO
SIBJISIETCSl TIPUMEPOM aJUIOCTEPUUYCCKAX CBOWCTB Te-
MOITI00KMHA, KOTOPhIE yIydLIatoT Tpanciopt O, myTém
MPHUBE/ICHHUS B COOTBETCTBUE KPOBOTOKA PErHOHAIb-
HbIM noTpebHOCTsIM BQO,. HUTpo3unmMpoBanue reMa u
HUTPO3UpPOBaHNE UCTEHHA (93) B MOTUIENTHIHON
IEMTH TeMOITIO0MHA UTPAIOT BAXKHYIO POJb B TPAHCIIOP-
te u merabonusme NO kpoBbro. O0pazoanre SNO-
Hb moxker cniocobcTBoBaTh BIcBOOOXKIeHNI0 NO 13
rema [46]. B3aumoneiictBue mexay NO u remorio-
OMHOM BasKHO JJIS perynsiuu GpyHKIUH 00enx More-
KyJT, OJI[HAKO TIPH HAXOXKJAEHUH TeMOTTIOONHA B TIIIa3Me
JoMuHupyomuM ctanosutcs ramenue NO. [porec-
¢bl neokcureHainu SNO-okcu-Hb B kanumisipax o0yc-
JIOBJIMBAIOT aJUIOCTEPUIECKHUH TIepexol reMorIo0nHa
(u3 R-cocrognus B T-), uro unuuupyet Bbixog NO
[14]. Ilpu puzronoruyeckoM neduInTe KUCIOPOIA B
TKaHSX TeMOIIOOMH 3a CYET KOH(OPMAIIMOHHBIX H3-
MEHCHHMI B TOJNIOKeHMH IucTenHa (93) B-OenkoBoi
EMH TPUBOJAUT MECTHBIH KPOBOTOK B COOTBETCTBUE C
KHUCJIOPOAHBIMHU MOTpeOHOCTIMU [ 14].

OpurpouunTtsl, cekBecTpupys NO B TepMUHATIBHBIX
apTeproNiax ¥ Kanuuisapax, yMEHbIIAOT ero y4acThe
B Ba30[IWJIATAI[H M TEM CaMbIM, Ka3aJI0Cch Obl, IPOTH-
BOJICHCTBYIOT pealii3alii KUCIOPOATPAHCTIOPTHOU
¢dyHkumu kpoBu. OHAKO KHCIOPOI3aBUCUMBIN Xapak-
Tep paBHOBecust Mexay HbFe**NO u SNO-Hb obec-
MEYMBAET COOTBETCTBHE KPOBOTOKA C €ro MoTpebHOC-
THIO, T.€. ONITUMAJIbHBIA OaNlaHC MEXay MOTPEeOHOC-
TbI0 B O, U €r0 T0CTaBKOM.

Opurponutsl HecyT npumepHo B 1000 pa3 6omb-
e NO, yeM 3T0 TpeOyercs Ui Peryssiud KpOBOTO-
Ka WM AUJIaTallii KPOBEHOCHBIX cocynoB [16]. Beic-
BOOOXK/ICHHE HUTPO30THOIIOB B OOJBIIIOM 00BeMe (13
reMorIoOrHa) IPU KaXKJJOM apTEepUOBEHO3HOM IIHKIIE
HECOBMECTHMO C KH3HBIO, TAK KaK OHO JIOJDKHO BBI-
3BIBaTh YTPOXKAIOLIYIO JUIS )KU3HU TUTIOTEH3UIO U IITyH-
TUpPOBaHHE KPOBH (PETYISIIUS KPOBOTOKAa Tpelyer
JIUIIB MaJIbIX HAHOMOJIISIPHBIX KOJTHYECTB HUTPO30TH-
0JIOB); TAKXKE 3TO CO3/IaBajio OBl B OpraHu3Me Hemepe-
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HOCHUMYIO METaOOIMYECKYI0 Harpy3ky. [emorioouH
perynupyer BbitecHeHre NO, a Tak Kak Ha KPOBOTOK
BIIHMSIOT HAHOMOJISIPHBIE YPOBHU HUTPO30THUOJIOB, €T0
o0pa3zoBaHwMe IS paCIIUPEHNsT KPOBEHOCHBIX COCYIIOB
1 foctaBk O, HAMHOrO BayKHEE, YEM CBA3aHHOE C HUM
M3MEHEHHE OKCUTEHAIINN KPOBHU, KOTOPOE MOXKET MPO-
WCXOIUTH JIMIIb TIPH €T0 YPOBHSX BBIIIC (PU3UOIOTH-
yecknX. 3HaueHre NO-coeqHEeHUH ¢ reMOorToOnHOM
HeoOXoIrMo orleHuBaTh yepes ux dddexr na CI'K [2].

Paznuunsie coequaerns: NO-TIpOU3BOIHBIX C Te-
MOTJIO0MHOM MOTYT Mo-pasnomy Biusith Ha CI'K Beeit
kpoBHu [2]. Merremoriiobud u SNO-Hb noBbimaror
CI'K, a HbFe**NO ero cHuXaeT; COOTBETCTBEHHO,
MepBbIC CMEIMIA0T KPUBYIO AUCCOIHAIIMYA OKCUTEMOT -
J00HHA BIIEBO, a TOCJIENHIH — BIIpaBo. NO H3MeHsIeT
CI'K 4yepe3 mepexon remoriioOnHa u3 KOHPOpMAaIH-
oHHOro coctrosHus R B T, noBellIeHuE ypOBHS 3pUT-
POLIUTAPHOI0 METTEMOITIOONHA, 00pa30BaHKE HUTPO-
30THOJIOB ¥ JIOTIOHUTEIBHBIX MPOIYKTOB OKHCIICHHS
remornobuna [24]. pS0 SNO-Hb umeer 3HaueHuE Me-
Hee 10 MM pT. cT. [15], ms pactBopa SNO-Hb (¢ 30%
HUTPO3WIMpOBaHUEM IucTerHa (93) B [-OenkoBoit
uenu) —4,3+£0,27 MM pr. ct. [42], a s HbFe**NO ero
Benmu4mHa coctapisieT 39,6=1,5 mm pt. cT. [32]. L-ap-
ruauH 1 uHruouTop NO-cunTassl (NC-autpo-L-apru-
HUH) MIPH JINXOPAJIKe, WHAYIIUPOBAHHOH BBEICHUEM
JITIC, yBenmumBaer p50CTaHH ¢ 33,7+1,1 no 37,1+1,3
MM PT. CT., YTO, B YACTHOCTH, OOYCIIOBJICHO pa3IHy-
HbIMU 3 dexramu NO-TIpor3BOIHBIX TeMOITIO0MHA Ha
CI'K. Bpicokre 0361 HUTPOTIUIIEPUHA (UCTOUHHK
NO) BBI3BIBAIOT yBeNMnueHune oopasosanms HbFe2NO,
KOPPETHUPYIOIIEro ¢ pocToM 3HaueHus: pS0 | cooTBeT-
CTBYIOIIMM CIIBUTOM KPHBOW JHCCOMHAIIMH OKCHTeE-
Moro0uHa Biparo [32]. B Hammx ompITax y )KUBOT-
HBIX, MONy4YaBMUX L-aprUHUH M. TONBEPTaBIINXCS
TUIIOTEPMU U, OTMEYAETCSEHAUMEHBIINN CIBUT KPUBOM
JUCCOLMAIIMKM OKCUTeMOIoouHa BiieBo [59]. Brene-
HUE HUTPOTIHIICPUHA BHYTPHUOPIONIMHHO KPBICAM
MPUBOAMIO K YBEIUYCHUIO METTEMOINIOOMHA Ha
217,1% un p50 Ha 29,2%, a B yCIIOBUSAX BBEACHUS JTU-
MOTOMCaXapu/ia U TPEIBAPUTEIBHOTO MOBBIIICHHS
CI'K'stu ad ekt foropa NO ycummsanucs [4]. [Toc-
Jie BBEICHUS SHIOTOKCHHA OTMEYalIOCh YMEHbBIIICHHE
BenuauHEI cTangaptaoro pS0 wHa 10,9% (p<0,05) [1].
Pa3BuTHe OKUCIUTENBHOTO CTpecca Y KPOJIHKOB Xa-
PaKTEepU30BaIIOCh TEM, YTO C YUETOM peasbHbIX 3Ha-
uenuii pH, pCO, u Temnepatypsl Tena yepes 240 mun.
nociie BBeaeHus JIIIC peansHOe pSO Bo3pacTaio Ha
9,6% (p<0,05), mocne BBeneHuss *HruouTopa NO-cHH-
Tasbl NIPU OKUCIUTENBHOM cTpecce p50 yBemndu-
Bajics Ha 42,1% (p<0,05), uto orpakaer Oosiee BbIpa-
KEHHBIN CIIBUT PeajbHBIX KPUBBIX JHCCOLUAINH OK-
cureMorsioornHa Brpaso [60]. Y G0iIbHBIX CeprIOBU-

HOKJIETOYHOW aHEeMHUEM, JIBIIIABIINX BO3yXOM C HU3-
kuM conepkanneM NO B TeueHue 45 MUHYT, a TaKxke
MpH UHKyOanuu Takoit kpoBu ¢ NO B TeueHue 5 mu-
HyT orMeuanuch Onmskue namenennst CI'K (3nauenue
p50 ymeHbangochk mpuMepHo Ha 15%), y 3M0pOBBIX
TaKUX U3MEHEHUI He ObLIO0, YTO, BO3MOXKHO, CBS3aHO
¢ MaJIbIM 00beMOM BBIOOpKH [35]. DTO mpearnonaraer
SIMHBIA MeXxaHu3M (HOPMUPOBAHHS KHCIOPOICBS3bI-
BAaIOIIMX CBOWCTB KpoBU ¢ yyactueM NO, peanmnsye-
MBI Ha SpUTPOIUTAPHOM ypoBHE. OOpadoTKa KPOBH
pasnuyHbIME KoHIeHTpanusmMu NO 1mbo 1oHOpamMu
NO (comp Amxkenu u np.) nossimaer CI'K, muHeHO
KOppenupymoliee ¢ YypoBHEM METFEMOITIOOWHA, YTO
MpernonaraeT Benyyro poibMoCleTHero B Moaupu-
KaIuy TPaHCIIopTa KUCIOpoaa KpoBbio [19].

[Ipu BapIxaHuu Bo3myxa, comaeprxariero 80 mpomu-
neii NO, yposenbs HbFe2NO Bospacran B 10 pas 10
MUKpOMOJIsIpHOIL00nacti, a SNO-Hb cymectBeHHO
HE M3MEHSJICSHM HEe MMeJl 3HAYMMBIX apTepHOBEHO3-
HbIX TpaaueHToB [21]. Konumentpanus SNO-Hb un
HbFe**NO B kpoB®. TakoBa, YTO Ha KaXkIble U3 ITHX
nepuBatoB puxoautcs 1000 TerpamepoB 0OBIYHOTO
reMorIoOMHa; M 9TO JeNaeT OTHOCHTENFHO MaJIbIM UX
BJIMSIHMI€ HA KU CIIOPOJICBI3BIBAIOIINE CBOHCTBA KPOBH
B OOBIYHBIX YCIOBUSX [29], HO IPU KOHIICHTPALIUAX
NO BbIlIIe (HU3HOTOTHIECKUX YCIOBHI (IIPH HU3KOM
pH, moGaBnennn mHosutTonrekcadocdara, HUZKOMI
TEMIIEpaType) STO BIIOJIHE BO3MOKHO. VX BiHsiHUE Ha
MOJYJISIIIAIO KHCIIOPOACBSA3BIBAIONINX CBOUCTB KPOBH
MPOSIBIISIETCS] TIPY BBICOKMX KOHIEHTpanusix (5 u 6o-
nee %), HO B TO ke BpeMsi X d(P(EKT MOKET UMETh
Ba)KHOE 3HA4YEHHUE JJIA IMPOILIeCCOB ra3oobMeHa Ha
ypoBHE Kanuyuisipa [2, 59].

OnHUM U3 CyOCTPaTOB, HEOOXOAMMBIX JJIsI CHHTE-
3a NO, sBnserca O, (koncranTa Muxasnuca Juist HETo
B OTOHM peakiyy JIKUT B (HU3UOIOTHIECKOH oblac-
TH), YTO TIO3BOJISIET TPEIIONaraTh ero JUMHUTHPYIO-
1ryto ponb st oopasosanus NO [34]. TIpu pO,<30
MM PT. cT. pepmenTaTHBHBIN cuHTEe3 NO CHIKaeTcs
[33]. O, sBnserca BaKHBIM (AKTOPOM, OIPEIENIO-
MM akTHBHOCTh NO-CHHTA3bI PH TUTIOKCHH B TKa-
HSIX WM B COCYIUCTOM pycie. E€ akTHBHOCTbh MOXKET
MHTUOUpOBaThCs THIOKcHeH [57]. B remaromurax
KPBIC BBISBIICEH MEXaHWU3M KHCIOPOJHON PEryJsiiiu
9KCIPECCUH TeHa MHIYIuOenbHoi u3odopmbl NO-
cunTaspl: Hu3koe pO, nHaynupyer cunte3 NO, 4ro
MOXET UMETh 3HaYCHHE T (YOPMUPOBAHUSI PE3UCTEH-
THOCTH 3THX KJIETOK K HIIIEMHYECKOMY MTOBPEKICHHUIO
[44]. Konuneurpanus HbFe* NO, cymst mo ero DIIP-
CIEKTPOCKOIMHU B aPTEPUAIIBHON U CMELIaHHOM BEHO3-
HOW KPOBH HOPMOKCHYECKUX M THIIOKCHYECKHUX OBEIl
npu urramsuuu NO, 3aBucut ot ypousa O, u NO.
CymiecTByeT BbIpaKEHHAsI OTpHIIATENbHAS KOppes-
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st Mexay ypoaem HbFe?*NO u creneHpto Hachl-
HIeHUs1 KpoBH KHcioponoMm [43]. Merabonuveckuii
uuks NO MOXET aKTHBHPOBATHCS MPH Pa3TUYHBIX
TUIIOKCHUYCCKUX COCTOAHUAX, TaK KaK B YCIIOBUAX JIC-
¢uuura O, BocCTaHOBJIEHHBIE reMcoziepKamue oe-
KH TIEPEHOCAT 71eKTpoHbI Ha HoHBI NO,", BocCTaHaB-
nuBast ux g0 NO [7].

NO B3aumoneiictyer ¢ O,” ¢ 0bpa3oBaHueM He-
POKCHHUTpPUTA (MOILTHOTO OKucIuTeNs) [51], Koropsiit
MOXET ObITh MOJM(PHUKATOPOM CBOWCTB TeMOITIOOHHA
yepe3 paznuaabie peakinuu [39]. CymecTByioT nBa
OCHOBHBIX THIIA PEAKLUH ITEPOKCUHUTPUTA C TEMOT-
H06I/IHOM — C I'EMOM HNJIM aMHHOKHCJIIOTaMU IT1OJIUIICII-
TUAHBIX Tero4YeK (THPO3uH, uctenH) [8]. B oObu-
HBIX YCJIOBHSX BHYTPHIPUTPOIIUTAPHBII TeMOTTIOONH
B3aHMO}:[eI710TByeT C HUTpUT-UOHAMHU C NPECHUMYIIC-
CTBCHHBIM O6paSOBaHI/IeM MeTTeMOFHO6PIHa, ITpU OKHC-
JUTENBHOM CTpecce — MPEUMYIIECTBEHHO C BO3HUK-
HOBCHHEM HHUTPUTHOTO METTEMOTIIOOWHA, KOTOPBIH
crocoben pearuposats ¢ H,O,, 06pasys, B yacTHOCTH,
IIEPOKCUHUTPUT, YYACTBYIOIIMUHI B JIM3UCE IPUTPOLIU-
ToB [9]. ONOO" 00ycnoBIHBaeT MPsIMOE OKUCIICHUE
Kenesa, a TaKk)Ke HUTPOBAHHE OCTATKOB TUPO3MHA Ha
MoJiekyie remorioouHa [12]. I'emornoOuH Moxer
o0ecrieunBaTh 3allUTy OT MEPOKCHHUTPHUTA, BBION-
HsisE QYHKIUIO BHYTPHKJIETOYHOTO aHTHOKCHIAHTA.
Ero criocoOHoCTh cBsi3biBaTh NO He TOJNBKO B pe3yiib-
TaTe 00pa30BaHHU KOMIUIEKCOB C TEMOBBIM JKEIIE30M,
HO M IIyTeM 00pa30BaHHUsl KOMIUIEKCOB C THOMOBBIMH
rpynmnamu, o0ecriedrBaeT 3alluTy KIETOK, U CyOKIie-
TOYHBIX CTPYKTYpP OT U30BITOUHOro 06pazoBanus NO.
Cymectsyer onpenenennas cBsi3b Mexay CIK u po-
[[eCcaMu €ro ayTOOKHCIICHUSI U OKHCIHTENLHONH MO-
nudukaiuei. ['eMorioOuH BBICTYMACT B POJIH PEIOKC-
AKTHBHOTO COCAMHEHHS, OCYIICCTRIISIONIETO TICEBIO0-
[EPOKCUJA3HBIN KaTaIUTMUYECKUI LIMKJ, BO3HUKAIO-
it Mmexay Fe'* u Fe!' mpu mormomeHuu reMoriioou-
Hom H,O, [11]. I'eMOrnoOuH, perymupys conepxanue
NO B TOM HITF1 HHOM PEruoHe opraHu3ma, popMupyer
ONpEAeEHHBIN YPOBEHb MPOOKCUIAAHTHO-aHTHOKCH-
JAHTHOTO COCTOSIHUS. [Ipy HOpMaNbHBIX (PU3HOIOTH-
YECKUX yCIOBHUSIX, KOT/Ia Koli4uecTBo oopasyemoro NO
HEBEJIMKO, MPookcuaanTHbIe 3G dekTe ONOO u H, 0,
YTHETAIOTCS aHTHOKCUIaHTHOH QyHKiuer NO. B yc-
JIOBHSIX CIIBUTA MPOOKCHJIAHTHO-aHTHOKCHIAHTHOTO
OanaHca, upesmepHoro odpasosanus O, u, cOOTBET-
creenno, ONOO u H,O, peanusyercss NpOOKCHIaHT-
ueiid 3 dexr NO [10]. CTK, perynupys ypoeHb NO,
MOXET BHOCHUTH BKJIaJl B PAaBHOBECCUC MCKAY HUM U
O, B cocymucron ceru [3].

NO moxer momudunmposars CI'K yepes BHyTpH-
SPUTPOLUTAPHBIE MEXaHU3MBI PETYIIALUH, KUCIIOPO-
3aBHCHUMBIH XxapakTtep oopa3zoBanusi NO, peryssiuio

COCYIHICTOTO TOHYCA, AEHCTBUE IEPOKCHHUTPUTA. ITO
MOKET UMETh BaKHOE 3HAUEHHUE IS TIPOLIECCOB ra30-
oOMeHa 3a CYeT TeTeporeHHOCTH dHoTenus 1o NO—
oOpa3sytorieli (yHKIIMH ¥ 0COOCHHOCTEH 00BEMHOIO
conep KaHusl KPOBH B Pa3IMYHBIX OT/ENaX CepleIHO-
COCYZIUCTOM CHCTEMBI (B TEPMUHAIBHBIX apTepHOIax
U Kamwuisipax) [2]. AHanu3 1urepatryphl 1 pe3yibTa-
Thl BBIIIOJIHCHHBIX HaMH I/ICCJ]e):[OBaHI/Iﬁ CBUICTCIIb-
CTBYIOT O TOM, 4To L-aprunma-NO cucrema MOXeT
y4acTBOBaTh B (HOPMUPOBAHHUH KHUCIOPOATPAHCIOPT-
Hol (ynkiuu kpoBu. [Ipennonaraeres, uto NO-3a-
BHCHMbBIC MEXaHM3MbI MOIU(UKAIIMU FeMOII00MHA
MOT'YT BITUSITh HA CPOJICTBO TeMOIIOONHA K KHUCIIOPO-
Iy TIPH Pa3iIAMYHBIX THIIOKCUIECKUX. COCTOSIHUSX .

Jlannas pabora BBINMOJHCHA YaCTHYHO OJiaromaps
¢uHaHcoBO# momaepxkke DoHma GhyHIaMEHTAIBHBIX
uccnenopanuii Pb (Ne 503-019).
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