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AKTUBNPOBAHHBIE ASOTCOAEPXALLUUE METABOAWTDI
OPTAHU3MA HYEAOBEKA NP SABOAEBAHNAX OPTAHOB
AbIXAHNY. TEHEPATOPbI U TEHEPALINY
(yacTtb 1)

Pestome. B 0030pe aumepamypol u3n0%ceHa ucmopusi OmKpPbimusi MOHOOKCUOA a3oma, paccCMOmMperad XapaKme-
PUCMUKA HUMPOOKCUOCUHMA3, NPeOCMABAeHbl CO8PEMeHHble OaHHble 00 AKMUBUPOBAHHBIX A30MCO0ePICAULUX
Memaboaumax 4en08e4ecKoe0 OpeaHu3mMa npu 3a001€8aHUSX 0PeAHO8 ObIXAHUSL.
Karouesvte caosa: akmusuposannvie azomcoodepicauiie Mmemaboiumot, neekue.

BeeaeHue

Monekyna monookcuaa azora (NO), kortopas re-
HepupyeTcsl BO BpeMs npeobpa3zoBaHust L-apruHuHa
B L-muTpymimH B OGONBIIMHCTBE KJIETOK YeIOBeKa,
SIBJISIETCSI KOPOTKOXKMBYILIEH Mosiekynoii. NO B kaue-
CTBE BTOPMYHOI'O MECCEH/XKepa y4yacTBYEeT B peryJisi-
LIMM MHOXECTBa (pU3MOI0TMYeCcKuX QYHKIUNA U TIPO-
1eccoB. B yacTHOCTU, BAMSIET Ha SKCIIPECCUIO TEHOB,
BBIXKMBAEMOCTb U Mpojrdepaluio pa3IMIHbIX TUIIOB
KJIETOK, o00sagaeT OaKTepULIMIHBIMU CBOWCTBAMHU,
y4acTBYeT B KOHTpoJie (DYHKIIMOHMPOBAHUSI UMMYH-
HOW CUCTEMbI, PEryIupyeT TOHYC OpPOHXMAIHHOTO
JepeBa, COCYIOB, TOIBUXHOCTh PECHUYEK PECHUT-
YaToro 3MUTEIUs OPOHXOB, aKTUBHOCTH HeaapeHep-
TMYECKOM HEXOJIMHEPTUYECKOU HEUPOTPAHCMUCCUH,
TPOMOOILIMTAPHYIO AKTUBHOCTD, BBITIOJTHSIET IUTOTOK-
CUYECKHEe U IIUTOCTAaTUYECKME 3alllUMTHBIC (BYHKIIUU
[5, 37, 39, 40, 44, 46]. HeiictBue NO B opraHusme
MJIEKOTTUTAIOIINX 3aBUCUT OT YPOBHSI KOHIIEHTPALIUU
ATOl YyOMKBUTApHON MOJIEKyJbl. BbhicOKasi KOHIIEH-
tpauuss NO, MHAyUMpPOBaHHAsl BOCHAIUTEIbLHON pe-
aKIMel, MOXeT MPUBECTU K Pa3BUTUIO OKCUIATUBHO-
ro, HUTPO3aTUBHOIO CTpecca M TUOen COOCTBEHHBIX
KJeToK. B TO ke Bpems Hu3Kue KoHIeHTpauuu NO
HETIOCPEJICTBEHHO CITOCOOCTBYIOT Tpojudepanuu u
BBIKMBAHUIO KJIETOK [45].

Bnepsreie B 1772 trony NO, OGecluBETHBI W SIIO-
BUTHIN Ta3, ObUI OTKPBIT OPUTAHCKUM OOTOCIIOBOM U
xumMukom JIxozepom Ilpuctiam, KoTopblit mokasal,
YTO B3auMMOJENcTBUE pa30aBJICHHOW a30THOM KHC-

JIOTBI C MEJIbIO MOXET TPOTEKaTh B BUJE CIEAYIOIIeH
peakuyu: 3Cu + 8HNO, 3Cu(NO,), + 2NO + 4H,0.
l'a3000pa3HbIil POAYKT HaHHON peakuuu JIxo3ed
IMpuctnm Ha3Bal CEIUTPSIHBIM BO3AYXOM. ACKaHBLO
CoOpepo, ucciienys B3pblBUaThbIe BEIIECTBA HA OCHOBE
MUPOKCUJIMHA U IPYTUX HUTPOCYIb(MATOB, OTKPBLI B
1847 ropy HUTPOIIULEPUH U OTMETUJI, UTO BO3MAEH-
CTBUE MaJIbIX 103 3TOr'0 BEIlIeCTBA BBI3bIBAET CUIbHYIO
TrOJIOBHYIO 00J1b. YUJbsiM MeppeJi BliepBble UCTOJIb-
30Bajl HUTPOIJIMILIEPUH TIPH JIEYEHUU CTEHOKApIWU B
1876 rony. Criycrst 100 ster, B 1977 rony ®@epua My-
pana oOHapyXuJ BAWSIHUE HUTPOTIWIIEPWHA HA TO-
HyC TJIAAKWUX MBI cocymoB [26, 31]. Robert Francis
Furchgott u John V. Zawadzki [19] B 1980 roxy nipen-
IOJIOXKUJIN, YTO SHAOTE/INI IPOAYLUPYET PaKTOp, pe-
JNakcupytomuii cocyasl (endothelium-derived relaxing
factor — EDRF), Ha camom nene s3tuM (akTopom
SIBJISLIICSI MOHOOKCHJ a30Ta. Tak Havajach HOBasl 3pa
NO. Pobepty ®pancucy Depurorry, Jlyncy Uraappo
u ®epuny Mypany B 1998 roay 3a OTKpBITHE CUTHAJIb-
HBIX CBOICTB MoJiekyJibl NO Obu1a npucyxaeHa Ho-
oeneBckas ripemus [35]. B 1992 roagy NO 6bl1a Ha3Ba-
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Ha MOJIEKYJION rofa, Kak MOJIEKYJISIPHBI MECCEHIKEP
M PETYJSITOP KJIeTOYHBIX GyHKLMA [13].

B npixatenbHbiXx myTsax NO OpoayuupyeTrcsl HU-
TPOOKCHUIICMHTAa3aM1 CaMBbIX Pa3HOOOpPa3HBIX Kie-
TOK — DOIUTEIUOIUTOB, BSHIOTEIMOLMUTOB, IIPO-
BOCTIAJIMTEIBHBIX KJICTOK WMMYHHOU CUCTEMEI
(MmakpodaroB, HeUTpoDUIOB, TYIHBIX KJETOK,
T-numdonuron), HelipoHoB. HecmoTpst Ha TO 4TO
ypoBeHb NMpoayKuuu NO 3MUTEeINOLUUTaAMU HE TIpe-
BbIIIaeT o0BbeMbl TeHepanuu NO Makpodaramu,
SIUTENIUI PEeCIUPaTOPHOTO TpaKTa CUMUTAIOT YHU-
KaJbHBIM KOHTHMHYYMHBIM IaTTEPHOM, KOTOpPbIi
yuyacTtByeT B ooMeHe NO [21, 38].

B 1994 rony rpynmna ydyeHbIX MOJ PYKOBOACTBOM
Lars E. Gustafsson [36] BrmepBble ITOKa3zaja, 4To y
OOJIbHBIX OpPOHXMAJbHOW aCTMOU TOCTOBEPHO IO-
BBIIIICH YpOBeHBb KOHIEHTpaunn NO B BBIIBIXacMOM
BO3AyXe M KUIKOCTH OpPOHXOATbBEOJSIPHOTO JiaBa-
xa. Bputo mokaszaHo, 4TO JaHHOE TOBBIIIIEHUE KOH-
neHTpauuu NO CBSI3aHO C YCUJIGHHEM 3KCIIPEeCCUU
HUTPOOKCUICUHTA3 U COIPSIKEHO CO CTETICHBIO aK-
TUBHOCTHU 303MHOGMIBHOTO BOCIAJIEHUS CIU3UCTOMN
000JIOUKM OpPOHXMAJIBHOTO AepeBa. ¥YBeauueHue KOH-
HeHTpauuu NO B BbIIbIXaeMOM BO3yXe HaOt0gaeTCs
MPU OCTPBIX PECHIUPATOPHBIX BUPYCHBIX WH(MEKIIUSIX,
OPOHXOAKTATUUYECKOI O0JIE3HU, CApKOUI03€ JIETKUX,
¢GubposupylouieM anbBeoauTe. CHUXEHUE COIEp-
xaHust NO B BBIIBIXaeMOM BO3IyXe XapaKTepHO ISt
MalMEHTOB C MEPBUYHOU LMIUAPHOU NTUCKUHE3UEU
(cungpom Kaptarenepa), MyKOBUCLIMIO30M, nedu-
LIUTOM O, -aHTUTPUIICUHA, JIETOYHOM apTepuaibHOI
rurnepreHsueii (tabmn. 1) [12, 18].

XapaKTepucTUKa HUTPOOKCUACUHTA3
MOHOOKCHI a30Ta CHMHTE3UPYETCSI HUTPOOKCHUI -
cuntazamu (NOS, K® 1.14.13.39) u3z L-apruHuHa
npu yyactum kuciopona, HAI®, nonos Ca?* [11].
W3BecTHBI Tpu THUIIa HUTPOOKCHMJICUHTA3: HeEi-
poHanbHasg HHUTpookcuacuHTaza (nNOS, NOS),
WHAYUMOe bHas WIM MakpodarajibHass HUTPOOK-
cuacunraza (iINOS, mNOS, NOS)), sHgoreauans-
Hag HuTpookcuacunrasa (eNOS, NOS,). Takxe Bbi-
JEJISTIOT  MUTOXOHAPUATBHYI0 HUTPOOKCUIACUHTA3Y
(mtNOS), accolmupoBaHHYIO C BHYTpPEHHEH MeM-
opanoit MutoxoHApur. MmtNOS sBisieTcs aabda-u30-
dopmoit nNOS, y MoJIeKyJIbl KOTOPOI alluIUpPOBaHbI
TUPO3UHOBBIN U CEpUHOBHKIN ocTaTKU. OHa ydyacTByeT

B Ipoliecce oOpaTUMOIro TOPMOXEHUS MOTPeOIeHUs
kuciopona u AT® [8, 10, 20]. HeiipoHanpHast HU-
tpookcuacunTaza (nNOS, NOS)) skcnpeccupyercs
HelipoHaMM, SIHUTCIUONUTAMH, SHIOTCIUOINTAMU
MEJIKUX apTepuii, TPOMOOLIMTaAMUA, MUOLIMTAaMu, -f3-
KJIeTKaMH TTOKETYI0YHOM Xeje3bl [6]. WHmymu-
OenbHAS WM MakpodararbHass HUTPOOKCHUICUHTA-
3a (iNOS, NOS,) skcnpeccupyercsa Makpogaramu,
HeUTpoduIaMu, SMUTSTUOLUUTAMU PECIUPATOPHOTO
TpakTa, a TakKXe KapAUOMHUOIUTAMM, TJIHATbHBIMU
KJIeTKAMM, MUOLIUTAMU COCYIOB, SHAOTEIUOIUTAMU
U HelipoHamu [34]. DHAoTenManbHasT HUTPOOKCHU/I-
cuntaza (eNOS, NOS,) skcmpeccupyercss 3HIOTe-
JIMO-LIIMTAaMU, TPOMOOLIMTAMHU, KapAWOMUOLUTAMM,
HelipoHamu [16, 29, 30].

Pazmmunbie n30(pOpPMBI  HHUTPOOKCHUIICWHTA3
B OpraHu3Me 4YejoBeKa BBINOJIHSIIOT CIIeIyIoIIne
dyakmum: nNOS TIpenMyIIecTBEHHO Y4YacTBYeT B
HEHUPOTPAaHCMUCCUM W PETYISLUUNA apTePUATBLHOTO
nmaBiaeHus, iNOS — B HecmenupuIecKOi ITPOTUBO-
VH(MEKIIMOHHON 3alIUTe M MOIYJISIIIUN BOCITAINTEIb-
Horo npounecca, eNOS — B moanep:KaHUM Ba3oausia-
Talluu, BAa30IPOTEKIINH U IIPEAYIIPEKICHUN PA3BUTHUS
arepockiepo3sa [18].

Moinexyna nNOS (161 kDa) cocronut u3 1434 amu-
HOKMCcIOTHBIX octaTkoB, iNOS (131 kDa) — u3 1153
aMMHOKMCJIOTHBIX ocTaTkoB, eNOS (133 kDa) — u3
1203 aMMHOKUCIOTHBIX ocTaTKOB [4, 28]. T'eHbI, KO-
nupyrome nNOS, pacnojaraloTcss Ha XpOMOCOME
12 (12q24.2-12q24.3), iNOS — Ha xpomocome 17
(17ql1.2-q12), eNOS — Ha xpomocome 7 (7q35-7q36)
[9, 32].

Monexyna NOS mpencraBisieT co00il TOoMOAUMED.
Kaxnas cyobenMHMIIA TOCIETHETO COCTOUT U3 PENYK-
TazHoro C-TepMHMHAJIbHOIO IOMEHa, COAECPXKaIlero
HUKOTUHaMuAaneHuHAnHyKieotuapochar (HAID),
daaBuHaneHnHa nuHykiaeotnn (PAJL), ¢paaBuHa MO-
HoHykieotun (PMH), cBsI3bIBaOIIE CANTHI, 1 OKCH -
reHasHoro N-TepMUHaJbHOI'O TOMEHA, COMEePXKAIIEro
CBSI3BIBAIOIIME CAWTBI  IIUTOXpoM-P*’-mmomo6HOTO
reMIpoTenHa, L-apTMHWHA W TeTparuApONTepHHA
(BH,), n xanpmonynun-(CaM)-cBasbIBafonieii oo1a-
CTU, OOBEAUHSIONIEN PEeAyKTa3HbIM U OKCUTeHA3HBIN
momeHBI. lomensr DAl 1 ®MH miepeHOCAT 37I€KTPO-
Hbl oT HAJI® Ha remcomepKalliuii aKTUBHbBIN LIEHTP
[14, 27]. OTAUYUTENBHBIM TPU3HAKOM MOJIEKYJIBI
nNOS gBnsieTcst HaMune B N-TepMUHAJIbHOM peTu-

Ta6nuuya 1. UsmeHeHus koHueHTpauyun NO B BoigbixaemMom Bo3gyxe [47]

MoBbilweHne KoHUueHTpauuu NO

CHMUKeHue KoHueHTpauuu NO

BbpoHxrManbHasa actma

OcCTpbIV pecnupaTtopHbIi AUCTPECC-CUHAPOM

MHransumMoHHas npoba ¢ annepreHom (B KOHLLE oTBeTa)

MyKkoBucLnao3

OcTpble pecnMpaTopHble BUPYCHblE MHEKLINK

JleroyHas apTepuanbHas runepTeH3nd

AKTUBHbIV TYGEpKynes

Oeduunt al-aHTUTPUNCcuHa

bpoHxoaKTaTu4yeckas 60/1e€3Hb

MNepBryHas LMnMapHasa AUCKUHe3ns

JlumdaHrnonenommomaros nerkmnx

BUY-1-nHpeKuus

MnepoKcua KypeHnue
MaccuBHOe KypeHue
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oHe PDZ nomeHa, KOTOpBIN CBSI3BIBAETCSI C TUAPO-
GOoOHBIMU aMUHOKUCTOTaMU C-KOHIIOB MPOTEUMHOB
MeMOpaHbl WJIM LMTOCKeJeTa KIETKU, YAepXKuBas
nNOS B HeoOXxoauMOM MecTe; a MoJieKyJabl eNOS —
CYIIECTBOBAaHUE CAiTOB, KOTOPBIE YUaCTBYIOT B MUPH-
CTUJIUPOBAHUM (MYT) — MOCTTPAHCISITUOHHON MO~
KAy, KOTopas 3aKJIF0YAeTCS B IIPUCOCINHEHNN K
DIMIOWHY e XUPHOU MUPUCTUHOBOM (TeTpameKa-
HOBOI1) KUCJIOTHI, U MATbMUTUIMPOBaHUM (palm), T.e.
B IPUCOCAMHEHNUU K TUOJIOBOU IPYIIIe LIUCTEMHOBOTO
ocTaTka anudaTU4ecKoil MaJbMUTUHOBOMN KUCIIOTHI
(puc. 1) [4].

Bce pepmenTh NOS cHTE3UPYIOTCS B BUAE MOHO-
MEPOB, HO MOJHOCTbIO AKTUBHBI TOJbKO B COCTOSIHUM
TOMOJUMEPOB, MTO3TOMY MEIMKAMEHTO3HOE YIIpaB/ie-
Hue guMmepusauurein NOS uMeeT ocobeHHOE 3HaYeHUE
[25]. MorOMepHBIe popMbl NOS TOXKE CITOCOOHBHI TTe-

penocuth 37eKTpoHbl ¢ HAJI®H Ha ¢pasnusl AL n
DMH, Tak Xak MOTyT cBS3aTh KajJbmonyiauH (CaM),
KOTOPBI M CTUMYJIMPYET MEPEHOC IJIEKTPOHOB, HO
MMEIOT OTpaHNYCHHBIE BO3MOXHOCTH 11O BOCCTAHOB-

Zn C419 nNOS|

—_———
@©A0 HAOQ®H —COOH
980 1433

Cam Eﬁﬂ —

1 T4 757 45

eNOS

NH, H—{®AN  HAL®H |-cooH

1 L 518° s 742 1s
iNOS

NH, oM COOH

1 504 837 Ba7 s 1203

oAl HAL®H

OKcHreHasHbIA OOMeH PeaykrasHeld gomeH

PucyHnok 1. JomeHHoe cTpoeHune mosekyn NOS [4]

Tabnuya 2. CpaBHutenbHas xapakrepuctuka NOS [1, 2]

HWe ANTeNbHOro nepuo-
[la BpeMeHnu (1071?)

KOPOTKOro nepuoaa BpemMe-
HM (107°)

NSIUTENbHOMO Nepuoaa
BpemeHu (10-12)

XapaKkTtepuctuka nNOS/NOS, iNOS/NOS, eNOS/NOS, mtNOS
XpOMOCOMHOE pac- 12 (12q924.2-12924.3) 17 (17cen-ql11.2) 7 (7935-36)
NoJIOXKEHWe reHa
Pa3mep reHa (k6) 160 37 21
Konunyectso 3K30- 29 26 26
HOB B reHe
KonnyectBo amuHo- 1554 1153 1203
KUCNOT B MOJNEKyne
MonekynsipHasa mac- 160 131 144
ca (kda)
Tvn aKkcnpeccuu KOHCTUTYTUBHBbIV MHayum6enbHbIN KOHCTUTYTUBHBbIV
Mponssoautens- Mpounssoant NO B HM3KuKX | MponssoanT NO B Bbicokmx | MpounssoanTt NO B HU3KKX | B 3aBUCHMO-
HocTb NO KOHLIEHTpALMSX B TeYe- | KOHLEHTpaLMsX B TEYEHME | KOHLEHTPALMAX B Te4eHne | cTv oT Ca?*

KodakTopsbl, npocTe-
TUYECKUE IPynMbl

®AL, PMH, rem ¢ neHTakoopAMHUPOBaHHbIM Fe?*, Ca?*-cBsA3bIBaloLLMIA 610K KalbMOYNWH,
Zn% v BH, (> 1 MKMO/b)

Cy6eTpaThl

L-aprvHuH (> 10 MKMONb) € MCNONb30BaHMeM Kucnopoda n HAP KaK MCTOYHMKa 3NEKTPOHOB, AN
HecBsA3aHHbIX MOHOMepOoB cybcTpaTtom aBasetca NOS He L-apruHuH a monekynspHasa dopma O,

OCHOBHbIe peryns-
TOPHblE MeXaHU3Mbl

Ca?*-3aB1CUMbIN
(Ca-ancTpoduH)

Ca’*-He3aBUCUMBbIN

Ca?*-3aBUCUMbIN
(Ca-KkanbMoynn-HoBbIN),

aMWHOryaHnanH

3Kcnpeccun Ca?*-3aBucuMbIit (bocdo-
punnpoBaHue)
NHIrMéuTopsl I-NAME, I-NMMA I-NAME, I-NMMA, I-NIL, I-NAME, I-NMMA

KneTtoyHas akcnpec-
cus

HenpoHbI, aNUTeNNOLMUTbI
pecnuMpaTopHOro TpakTa,
3HAOTENMOLUTBI, MUOLIU-
Thbl CKENETHbIX MbILLL, U
COCyAoB, HENTpPodUbl,
TpoM6OLUTbI, f3-KNEeTKK
noaXKenyao4yHom xenesbl

AnNUTENUOUUTLI pecnmpaTop-
HOro TpaKTa, 3HAOTENNOLIN-
Tbl, MaKkpodarm, MOHOLMTbI,
HENTPODUNbI, AEHAPUTHbIE
1 NK-KneTku, B- 1 T-KNneTku,
TYYHbI€ KNETKK, 303UHOPU-
Jibl, KAPAMOMMUOLMTLI, MUOLLK-
Thl COCYAOB, renaToumThl,
HEMPOHbI, IMKanbHbIe KNETKK

QHAOTENNOLMTDI, INUTE-
JIMOLMTLI pecnmMpaTopHoOro
TpaKTa, KapAnOMUOLUTDI,

HENPOHbI, TPOMOOLIUTBI

CybKneTo4Has ioka- LinTonnasmartmyeckas: ®darocombl, Nnepokcncomsbl, | Memb6paHoaccoLmmpoBaH- | Mem6paHo-
nzauusa uMTONNasma, aHaonnas- MeMbpaHa, 94p0 KNETKHU, Has: MeMbpaHa annapaTa accoum--
MaTUYECKUI PETUKYNYM, MWUTOXOHAPUMU [onbaKu, uMTOoNnasmaTmnye- | MpoBaH-Has:
capkonemma CKast MembpaHa B 06/1aCTU | BHYTPEHHSAA
ManeHbKMX MHBaruHaumm, MeMbpaHa
KOTOpble cofepyaT TpaHC- | MUTOXOHAPUNI
MeMOpaHHbI KaBEOJUH,
MemMb6paHa fapa
Ne 6 (66) « 2015 www.mif-ua.com 149



TeopetnyHa meamumHa / Theoretical Medicine

JICHUIO MOJIEKYJISIpHOrO Kucjopoma. OgHAKO MOHO-
MmepHble popMbl NOS He B COCTOSIHUM CBSI3aThCSl C
KoakropoMm BH, uiu L-apruHMHOM U He KaTalu3u-
pytoT reHepauuio NO. Cga3biBaHue MoHoMepa NOS
C TEMOM WHAYIUPYET TUMEPU3ALINI0 — T'eM SBIISICTCS
€IMHCTBEHHBIM KO(MAKTOPOM, KOTOPBIN abCOTIOTHO
HeoOxoanM 111 (POpMHUPOBAHMS aKTUBHBIX IMMEPOB
NOS. I'eM Takxe MMeeT 3HAYEeHUE I B3aUMOAEIH-
CTBUSI PEOYKTa3HOTO M OKCHUICHA3HOTO IOMEHOB, a
TaKkXKe IS MEXXIOMEHHOIO IepeHoca 3JeKTPOHa OT
¢GIaBUHOB K TeMy IIPOTUBOIOJIOXHOTO MOHOMeEpa.
I'em oOyclioBIMBaEeT MepeHOC 3JEKTPOHOB Ha MoJie-
KyJly KMCJIopoja ¢ 00pa3oBaHUEM CYIIePOKCUIaHUOHA
pangukana. [Ipu goctaTouHoM obecrneueHuu cyocTpa-

TOM — L-apruHMHOM — ¥ B IIPUCYTCTBUU KOo(aKkTOpa
BH, mumepst NOS renepupyror NO ¢ obpaszoBaHueM
L-uurpynnuHa Kak mo6oyHoro npoaykra [17].

Kaxnas uzopopma NOS mmeeT ornpeaeaeHHbIE
MecTa JOKaJIM3alluy BO BHYTPUKIETOYHOM IPOCTPaH-
cTBe KJIeTKu (Taou. 2) [41, 42].

B 3aBucumocTtn ot xapakrepa (yHKIIMOHUPOBA-
HUs paznuyaioT KoHctutytuBHbie NOS (cNOS —
NOS,, NOS,) u ungyumbenbnyio NOS (iNOS —
NOS,). Koncruryrusneie (opmel NOS asnarorca
KaJIbLIMi-KaJIbMOIYJIMH-3aBUCUMbIMU  (pepMEHTaAMK
CO CIIOHTAaHHOM AaKTUBHOCTBIO MPOAYKLIMM HU3KUX
koHueHTpauuit NO. iNOS — kanbliuii-He3aBUCUMBII
(bepMeHT, MPOYHO CBSA3aHHBIA C KaJbMOIYJIMHOM,

Ta6nuya 3. Benkosbie napTtHepbl NOS [23]

nNOS eNOoS iNOS
AKTUBATOPbI
KanbmoaynuH KanbmoaynuH KanbmoaynuH
Hsp90 (npoTenH TennoBoro woka 90) OnHamMunH-2 Rac2
NHrMéuTopbl
MpoTeunH, nHrnéupyowmn NOS KaBeonuH-1 KanupuH

UHTpauenntonsapHbii gomeH 4 (ID4)

NOS-accoummpyembin npotenH (NAP) 110

PeuenTopbl

BpaanKkmMHrHoBbLIN peLentop B,

BpaanknHuHoBbIM peuenTtop B,

0L ,-aAPEHEPTUYECKUI peLenTop

OL4,-aiPEHEPTUYECKUA peLienTop

ET-1-ETB-peuenTop

AT,-peuentop

Ol ,-aAPEHEPTUYECKUI peLenTop

5-HT2B-peuenTop

ApanTtopbl

KaBeonuH-3

Hsp90

93pUH-PaaNKCUH-MO33UH-CBS3bIBaAtOLW NI
docdonpoTtenH (EBP) 50

KaBeonuH-3

KaBeonuH-1

eNOS-B3anmoaencTBYOLLNIA NPO-
TenH (NOSIP)

TpaHcnopTHbIM nHAYKTOP NOS
(NOSTRIN)

TpaHcnopTepbl

PMCA (kanbmogynuH Ca?*-3aBucrMast

MopwuH

ATdaza) 4b

CAT (KaTMOHHbIM aprMHUHOBbLIN
TpaHcnopTep) 1

Opyrue npoteuHsbl rpynnbl PDZ-gomeHa

PSD (postsynaptic density) 95, PSD-93

O, -CUHTPODUH

CAPON (COOH-TepMUHanbHbIN
PDZ-nurang nNOS)

dochodpyKToKMHa3a-M

COOH-TepMHnHan-cBa3bIBaOLWNUM MPO-
TeWH

AyToaHTUreH 512 oCTPOBKOBbIX KIETOK
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Tabnuya 4. Peakuuu c ysactuem NO [22]

Peakuusa

dopmyna peakuum

O6pa3oBaHue NEPOKCUHUTPUTA

NO +0; — ONOO~

HuTposunupoBaHue

RS(H) +X-NO—RS-NO + X~ +(H+)

HuTpoBaHWe TMPO3uHa

Tyr+ONOO* — Tyr-NO,

CIIOCOOHBI CHHTE3MPOBATh BBICOKME KOHIICHTpA-
mur NO, omHAKO IS ero BO30YXXIEeHUST TPeOyIOTCS
TPUITEepHBIC (PaKTOPhI — MATOT€H-aCCOLIMUPOBaHHEIE
MOJIEKYJIsIpHbIe CTPYKTYpbl (PAMP) nHdeKkImoHHBIX
areHToB uAM HUTOKUHBI. NNOS gBasgeTCcsT TOJIBKO
KOHCTUTYTUBHOI, MNOS — TONbKO MHAYLMOETbHOMI
dopmoii, eNOS B 80 % ciryuaeB SIBISICTCSI KOHCTUTY-
tuBHOM U B 20 % — uHAyuUGEeTbHOM (DepMeHTATUB-
HoIt (popMmoii [6, 24]. B HacTosiiiee BpeMsl TTOTYIEHBI
nokasatebeTBa, 4To cuHTe3 NOS, 1 NOS, Takke MO-
KeT UMETh MHAyUMpoBaHHbIA, a NOS, — KoHCTHUTY-
TUBHBIN Xapakrep [3].

B mocnenree BpeMs OBLIN TIpencTaBICHBI JOKa3a-
TenbcTBa (usmveckoir accorumanuu uzocbopm NOS
C Pa3IMYHBIMU CTPYKTYPHBIMM U PETYJIUPYIOIIUMU
oenkamu (Tadn. 3) [23, 33, 43].

AKTUBUPOBAHHbIE A30TCOAEpPXALLMEe
MEeTA6O0AUTHI

MoHookcua azoTa Jerko BCTyMaeT B peakiuio ¢
Pa3TMIHBIMU MOJICKYJIAMHA BHYTPUKJIETOYHON CpEIbI,
00pa3ysl pasauyHble a30TCoAepXKallue MeTaOOJMTHI,
o0yaaole MPenuMyIeCTBeHHO ITUTOTOKCUYECKUM
neiictBueM. OCHOBHBIMH pEaKIIMSIMU, B KOTOPBIX yda-
ctByeT NO, SIBISIOTCS 00pa3oBaHIE IEPOKCUHUTPUTA,
HUTPO3WJIMPOBAHUE, HUTPOBaHUE TUPO3WHA (TabII. 4).

BzaumopeiictBue NO ¢ cynepoKCUIHBIM aHU-
OH-paJuKaJOM IPUBOAUT K OOpa30BaHUIO TMEPOK-
cuutputa (ONOO~), KoTophiii 00J1agaeT BBHICOKOM
0aKTepULIMAHON U LIUTOTOKCUYECKON aKTMBHOCTHIO.
Cuurator, 4yto mpumMepHo 15 % oOpa3syoiuxcs B
OpraHu3Me CYIepOKCUIHBIX aHMOH-PAaIUKaJOB ydya-
CTBYET B 00pa3oBaHUM MEPOKCUHUTPUTA, a OCTalTb-
Hble 85 % — B 00pa3oBaHMM MEPEKHUCHU BOIOPOIA.
ChopMUpOBaHHBIIT B MUTOXOHIPUSIX II€POKCHHU-
TPUT, KOHKYPUPYSI C MOJECKYISIPHBIM KHCIOPOIOM,
OJIOKMpPYET OBIXaTeIbHYIO ICITh M CITOCOOCTBYET BHI-
cBOOOXIeHHNIO IMToXxpoMa C — MHAYKTOpA aIllonTo3a
kietok. Hurposunuposanue — 310 peakuusg NO ¢
LIMCTEMHOBBIMY aMUHOKUCIOTHBIMUA OCTaTKaMHU IIPO-
TEeUHOB, B pe3yJibTaTe KOTOPOU 00pa3yloTcsi HUTPO-
30THOJbl. CuMTalor, uto nepBuuHo NO B3aumopaeii-
CTBYET C KucaopoaoM, dopmupyda N,O,. ITocnennuit
BCTyMaeT B PeakilMIo ¢ IIYyTaTUOHOM ¢ 0Opa3oBaHUEM
S-HutpozorinyratuoHoBoit (GSNO) rpymiisl, KoTopas
SIBIISICTCST KJTFOUEBBIM ITPOMEXYTOUHBIM ITPOIYKTOM
B CUTHAJIbHOI TPaHCIYKIWU S-HUTPO3WINPOBAHMUSI.
[Tox HUTpOBAaHMEM TUPO3WHA TOHUMAIOT B3aUMOICH -
CTBHE TIEPOKCHMHUTPUTA C THPO3ZMHOBBIM aMUHOKWC-
JIOTHBIM OCTAaTKOM IIeJICBBIX IIPOTEUHOB, B pe3yJIbTaTe
KOTOoporo ob6pasyercss 3-HUTpoTUpo3uH [22]. Hnu-
TPO3WJIMPOBAaHME M HUTPOBAHME THUPO3MHA IICJIEBBIX
MPOTEMHOB B PECIIMPATOPHOM TPaKTe MPUBOIUT K U3-

MEHEHHNIO (DYHKIMOHMPOBAHUS Pa3JINYHBIX BHYTPU-
KJIETOUHBIX CUTHAJbHBIX KAaCKalOB, IIPOTEUHOB CYp-
¢daxkTaHTa, MeMOpaHHBIX KaHaJOB U ap. [7, 15].
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Summary. This literature review outlines the history of the
discovery of nitric oxide, considers the characteristics of ni-
tric oxide synthases, presents current data about the activated
nitrogen-containing metabolites of the human body in diseases
of the respiratory system.
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