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Heab. Omrennth cocTostHre sHmoTenuatbHoN dyakmy (D®) m nepekucHoro okuciaeHus aunumos (I10JI)
y MAaIIMEeHTOB ¢ apTepualbHol runiepTonuei (Al) 1 ee epeOpaIbHBEIMUI OCTOKHEHUSIMHA.

Marepnan n Metonsl. ObcienoBansl 49 GonpHBIX UMemudeckuM nHcyasToM (M), 37 manuenTos ¢ Heocmox-
HeHHOH nccenrnuanbHoit Al u 25 moropos kpoBu — KoHTpoibHast rpymma (I'K). Comepxanme okcnma asota
(NO) ompenensim o Mmerony Ipucca, koumentparuio mutpyvirHa (11) u mamornoBoro muampmernma (MJA) —
dorokogopuMerpudeckuM MetomoM. OlleHKa ecKBaMUPOBAHHBIX sSHmoTeqwonuToB (/D) mpoBommmach
o Metory Hladovec J. UnarencusaocTs 11OJI m arTHOKHCIITEN HYIO aKTUBHOCTD (AOA) TUTa3MBI OTIpeAeTIsSIN
¢ TIOMOTIBI0 OMOXEMITIOMITHECTICHTHOTO aHAJIA3a.

Pesyasratel. ¥ nanmmentos ¢ MU xounentpamus NO, a taxke 1l okazamack HuKe 1o cpaBHEHUIO ¢ OOIHLHBIMEI
Al' m B I'K, a uncno /ID — Brime. Dtr moKazaTenw OCTOBepHO GopMUpoBaIN ofWH AeHCTByOmMuN daxrop,
KOTOPHIH OTIpeeNTIN KaK “WHTeTpaIbHBIN MoKa3aTe)b sHmoTemanbHoi nuchyaknmu” (UIID]). Ou cocta-
pun y marmenros ¢ MW, Al w 8 'K — -0,8610,19; 0,1240,09 u 1,21+0,23 yci.em., coorBercTBeHHO (p<0,005).
Hnrencusnocts [1OJ] y manmentos ¢ UU 6vita BeImiie, geM B I'K. Do moaTBepxmamoch Ooiee BEICOKAM COIep-
xauneM MJIA. AOA y marmmenTtos ¢ UU we ommaanack ot I'K. BeisiBaeHs! cibHBIE TOCTOBEPHEBIE KOPPESIITH-
ouHble cBs13u Mexkay UIID/] u marencusHocThIo 11O, Mmexmy UIIDJ n kornenTpanueit MJIA y mamueHToB
c UN.

3akmovenne. 1Ipu Heocmoxuennoit Al Habmomaercss KoMIeHcupoBaHHass DI, a HHCYIBT cOMpoBOXKIASTCS
nmekoMIteHcanert cucteMsl NO-sumotenuit. Onpenenen UIID/, moctoBepHo oTpakatommuit DD B mietoM. DroT
moKaszaTelsb dopMupyioT KoHrenTpanus NO, nutpyiminHa u Konmdectso 9. 1lpu nHcynsTe mponcxoauT akTh-
Barmsi cBOOOTHOpAIUKAIBHBIX TIpoTieccoB Oe3 KoMITleHcaTopHoTo yeraeHusT AOA.

KmoueBbie ciiopa: SHAOOTE/IHa/IbHasa I[I/ICCl)yHKHI/IH, IICPEKUCHOC OKUCJICHUC JIUIIMA0B, apTepualibHasad THIIcpTo-
HuUA, UIMTEeMAIECKUNA HWHCYJBT.

Aim. To assess endothelial function (EF) and lipid peroxidation (LPO) in patients with arterial hypertension (AH)
and its cerebral complications.

Material and methods. In total, 49 patients with ischemic stroke (IS), 37 patients with uncomplicated essential AH
(EAH) and 25 blood donors as controls were examined. NO concentration (its stable metabolites, nitrates and
nitrites) was measured by Griss method; citrulline (C) and malonic dialdehyde (MDA) levels were assessed with
photocolorimetric method. Desquamated endotheliocytes (DE) were counted according to the method by J.
Hladovec. LPO and plasma antioxidant activity (AOA) were studied with biochemiluminescence analysis.
Results. In IS patients, NO and C concentrations were lower than in AH patients and controls, while DE numbers
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were higher in the former. These parameters were combined into one factor, “integral index of endothelial dysfunc-
tion” (ITED), with values of -0,8610,19, 0,1240,09, and 1,2140,23 units in patients with IS, AH and in controls,
respectively (p<0,005). LPO intensity was higher in IS individuals than in the controls; the same was true for MDA
levels. AOA in IS subjects was similar to that in the control group. ITED was significantly correlated with L.PO

intensity and MDA concentration in IS patients.

Conclusion. Uncomplicated AH was characterised by compensated endothelial dysfunction, while NO-endothelium
system was decompensated in stroke. IIED parameter, representing EF in general, encompassed NO and C con-
centrations as well as DE count. In stroke patients, LPO activation was not associated with compensatory increase
in AOA. Endothelial dysfunction and I.PO were strongly correlated.

Key words: Endothelial dysfunction, lipid peroxidation, arterial hypertension, ischemic stroke.

B HacTosiiiee BpeMst 3a601€BAEMOCTDb apTepHAIbHON
runeprorneii (Al') B Poccnm cpaBHUBAIOT ¢ HemH(DEKITH-
oHHO#M maHAemueil. ITo HaHHBIM SIUIEMHOJIOIHIECKOIO
HCCIIEA0BaHMS, IpoBeAeHHOro B Poccuiickoit Mefepariuu
(P®), moBbimeHHble MUGPHL ApTepUATLHOTO TaBICHHS
(A1) Habmomamch v 39,2 % myxuuH u 41,1 % XeHIIMH
[10]. B MHOTOUHCTIEHHBIX paboTax GBUTO MPOIEMOHCTPH-
poBaHo, uto Haauure Al cyIecTBeHHO YXVAIIAET IPOrHO3
JKU3HHU, B IEPBYIO OYEpeb 3a CUET YBEIMYSHUS PUCKA Pa3-
BuTHsI HHGbAPKTA MHOKAPIA K OCTPhIX HAPYIIIEHHIA MO3rO-
Boro KpopooOpamenus (OHMK) [10,15,18]. Pesyasrater
SMUAEMHUOJOTHYECKOTO MOHUTOPUPOBAHMSI HMHCYJIBTA
(MH) metomom HarmroHaIbHOTO perrucTpa, IpOBOIHBIIIC-
rocsa B 2001-2004 = B 25 permonax P® monm srumoii
HammonansHoi acconmanuy o 6opboe ¢ MU, mokazanm,
gyro Al umena Mecto v 92,5 % OGONBHBIX, MMEpEHECIINX
OHMK [15]. B Poccum exXeromHo perucrpupyercs
~500 teIc. MW. Pannas 30-mHeBHAsI JIETATLHOCTD IIOCTIE
MM cocrapnsier 34,6 %, a B Te4eHHe TOCIEAYIONIErO roaa
ymupaioT ~ 50 % GOIbHBIX; TPYAOCIIOCOOHBIMEI OCTAIOTCS ~
15 % nainueHTOB, OCTATBHBIE CTAHOBSITCS WHBATHIAMU,
HYXTAIOIUMHUCI B MEIUKO-COLMATBHON — IOMOIIHU
JI0 KOHIIA XU3HU. YHCIEHHOCTh 3TOI KATErOpHUHU HAIHEH-
TOB B Poccun >1 mumH. yenosex [15].

HccrenoBaHusi, MNpoBeIeHHBIE 3a IOCTIEAHUE
10—15 7er, cymiecTBeHHO WM3MEHIIN HpPEACTABICHHES O
PO SHAOTENUSI COCYIOB B Pa3BUTHH 3a00IEBaHMIA cep-
JIeqHO-cocymucTol cucreMsl [3,9]. CymecTByeT MHOXKeECT-
BO HOATBEPKACHMIA TOTO, YTO SHAOTEINATBHAS TUCHYHK-
s (B]1) urpaer BaxKHYIO POJIh B Pa3BUTHH OCTIOXKHSHHUM
Al YcraHorneHo, uto D]l KOPOHAPHBIX COCYIOB SBISLIACE
MPEAUKTOPOM IPOTPECCHPOBAHIST 3a00€BAHUS U PA3BU-
TSI OCJIOXKHEHUH Y MAIIMEHTOB ¢ UIMEMUIECKOM GOIe3HEBIO
cepmia (MBC). Tlpu 3ToM mporHocTryecKast 3HAUMMOCTh
D]1 He 3aBHCea OT TPATUITHOHHBIX (hakTopoB prcKa (DP)
[26]. Ha GoapimoM KoHTHHreHTe GostbHbIX UBC B paMkax
nccremosannst EUROPA (European trial on Reduction Of
cardiac events with Perindopril in stable coronary Artery
disease) GBLIO IIPOAEMOHCTPUPOBAHO MOIOKUTEIFHOE 3HA-
YeHHe MeIMKAMEHTO3HOM Koppekiiuu D/ mepuHIonpu-
qom [20]. Jokazana poip D/l B pasBUTUN OCTPOTO KOPO-
HapHoro cuHapoMa [11,12]. TlokaszaHsl n3MeHeHNS SHAO-
TermanbHoi dyHKIII (DD) npu odTATEMOIOTITISCKIX
cocymucThIX ocnoxHeHnsIx Al [22]. BeisiBieHO cHITKeHHe
CYMMapHEIX HUTPHTOB B IUIa3Me KpoBH [7]; HapyImeHHe

CHCTEMBI TeMOCTa3a, SHIOTEIUI-3aBUCHMOM Ba30IMIATA-
1w [5] v marmeHToB ¢ HimeMudecKuM rHeyiasroM (M),
TakuMm obpazom, Hammare D] ssengercsa dhakTopoM, YXVI-
MIAIOIIUAM TedeHHe U IporHo3 Al

Ponp HapyieHuii OKUCINTETHHO-BOCCTAHOBHUTE b~
HOTO TOMEeOCTa3a KpOBU M HEPBHOM TKAHU B IATOTeHe3e
HIIEMUYECKOM MMATOJIOTHH TOJOBHOTO MO3Ta M APYIUX
HEBPOJIOTHYECKUX 3200/ IEBAHMIA YaCTO HE JOOLIEHUBASTCSL.
OngHako B HacTosiiee BpeMsl HAKOIUIEHBI SKCIIEpHUMEH-
TalbHBlE ¥ KIMHUYECKHE JaHHBIE, YKa3bIBAIOIILE
HA CYIIECTBEHHYIO POJIb AKTUBALIMH IIPOLIECCOB MEPEKUC-
Horo okmciaeHns mumaaoB (ITOJI) mpu areporpoMbose
¥ Mo3roBoii uiiemun [1—4,6,9]. AktuBarus cBoGoqHOpa-
JIKATBHBIX IPOIIECCOB IIOMHUMO MPSIMOIO IOBPEXIAIOIIETO
BOBIEMCTBUSI HA COCYIBbI M TOJOBHOM MO3I MOXET TaKKe
CI0oCcOOCTBOBATh BO3HMKHOBEHHIO M YCyryoiaeHuio D],
HallpuMep, 3a cYeT MHAKTUBaImu okcmaa aszotra (NO)
¥ MIPEBPAIIEHHS] €10 B IEPOKCHHUTPHT [2,9].

OnHakO HCCIEAOBAHMS, ITOCBSIIEHHBIE POJIH
D1 m okucmTebHOTO crpecca (OC) B pasBUTHH Heped-
paTbHBIX OcaOXHeHuil Al, KpaiiHe HEMHOTOYMC/IEHHEL
He paspaboraHa mHTerpaabHasl orieHKa D/I, He yanThiBa-
eTcsl BIMSHYUE JIUTETbHOTO MPEIIECTBYIOMIETO IOBHIIIE-
Hust A/l [lo cux mop He IpoaHaIM3UPOBAHBI B3AUMOCBSI 31
MapkepoB DJI npu HMK ¢ apyrumm nmatoreHeTHIecKAMHA
¢hakropamu, B gacrHocTH ¢ OC.

ey wnccaegoBaHusi — OLEHHUTH COCTOSIHHE
B® u IIOJI y nmanmenros ¢ Al' u ee mepeOpalbHBIMEI
OCTIOXKHEHWSTMU.

3amaun paGOTEHL:

— CpaBHHATH U o1leHuTh oKaszatean DO n OC y manm-
erToB ¢ MU, HeoctoxuaenHOM Al 1 y 310pOBBIX JIAIT;

— paspaboTarh HHTETpaIbHBII MoKasaTeIb D/ u ¢ ero
noMoIbIio oieHnTh D cocyaoB y marmenToB ¢ MU, Heoc-
JoxHeHHOM Al ¥ y 3M0pOBBIX JIMII,

— OIpEeAeIUTh B3aUMOCBSI3H MapKepoB D] u mmokasza-
tesnteit ITOJ1 y Gompabx MU

MarepuaJibl 1 METObI

O6cnemoBanst 49 6onpabx MU, mocTynmuBmmx B HEHpo-
cocymuctoe otnenenre OI'Y3 “UBanoBcKast ob1acTHAsS KITU-
audeckas GompHuma” B 2007—2008tr. Kpurepum otbopa
OoabHBIX: HaTmune B aHaMHe3e Al mepBoe B xu3an OHMK;
nmemudeckuii T OHMK B OacceiiHe COHHBIX apTepHit
(oJIymIapHEIH  WHCYIBT); Bo3pacT OoiabHBEIX < 59 Jer
Kpurepun nckmoueHus: 3710KadecTBeHHBIE HOBooOpa3oBa-
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Ta6mmna 1
Ilokazarenun D® y marmnernToB ¢ MU, HeocmoxueHHOM Al 11 v 3mopoBbIx jm1l (Mt m)
I rpynma II rpynma IK
ITokasatenu (n=49) (n=37) (n=25) P
1 2 3
CyMMapHast KOHIICHTpal i HUTPUTOB 1 HUTPATOB P13 <0,005
B [Ia3Me KPOBU, MKMOJIb/TT 144,2+12,6 186,249,2 242,61+27.3 P23 <0,05
P12 <0,05
Konmentparms 11 B ma3me KpoBr, MMOIB/ T P13 <0,05
14,244 85 17,243 85 31,844,19 Py_3<0,01
1o >0,05
KomuuecTso /1D B 11a3Me KpoBH, KII. P13 <0,01
15,6+2,3 69409 3,641,5 Py_s <0,05
1o <0,05
HHS; 3a00JIeBaHUS JISTKUX, TOKETYIOUHOM JKeJle3bl, IICUCHN  JTIOMHHECIICHTHOro aHaiau3a Ha Ipubope bBXJI-07.

¥ TIOYeK B CTAJWM JEKOMIICHCAITHH; 3acTOfHAsI cepieuHast
HEIOCTATOUHOCTD; TIPUEM TAITHCHTAMH HHUTPOCOJCPKAIIHX
[IpeTapaToB; ayTOMMMYHHBIC ¥ SHIOKPHHHBIC 3a00JIeBaHUS;
SI3BeHHasT OOJIe3Hb KeIyjiKa M JIBCHAIIATUIICPCTHON KHIKU
B cramuu oboctpenust; muddysHble 3a00JIeBaHUST COCTUHHI-
TEJILHOM TKAHW; HAJIMIME B aHAMHE3¢ OPTaHUISCKUX ITopazke-
HUIA, TPaBM T'OJIOBHOTO MO3Ta ¥ sHucHHIpoMa. Orto6paHHbBIe
6ompable coctaBmm | — ocHoBHyIO Tpynmy (OI) B BospacTe
37—59 ner (cpemumii Bospact 53,6+1,6), cpeny HUX MyKIMH
— 26 (53 %), xermun — 23 (47 %).

Tpynmy cpasuenus (I'C) — Il rpymma, coctaBman
37 marmmenToB (19 MyxunH 1 18 KeHITIUH) ¢ HEOCTOKHEHHOMN
scceHIUanbpHOH Al 6e3 accONMUPOBAHHBIX KIMHUUYCCKUX
COCTOSHUH, cpemHUi Bo3pacT 54,4+1,5.

B rpymny xoutpoms (I'K), comoctaBmMyio mo moiry
W BO3PACTy ¢ 00C/IeIOBAHHBIMH MAITUCHTAMH, BOTIUIHN 25 TIpaK-
THYECKH 3IIOPOBBIX TOHOPOB KPOBH 6e3 CepIedHO-COCYIIHC-
ThIX OP.

Bepudukarusa jguarHo3a y MAIMEHTOB, BKIOYSHHBIX
B HccllemoBaHme, ObUTa BEIIOTHEHa Ha OCHOBAHUY KITMHUKO-
J1a60paTOPHBIX U HHCTPYMEHTAJILHBIX JAHHBIX C YISTOM COOT-
BETCTBYIOMIUX  KJIacCH(UKAMOHHBIX  TpeGoBaHUI.
JHomoaauTensHo onpeaensich mokasatend DI u I110JI. Bee
HccaeToBaHMs o oneHKe nokasateseit D) u 110JI mposoau-
1 B yTpeHHHUE Yachl, HATOIAK, ¢ WCKIIOUSHUEM KypeHUs,
VIIOTpeOJICHHUST KPEIIKOTo Yast, Kode, upe3sMepHBIX hu3ndec-
KHX HAarpy3okK, IIpHeMa BCEX JIGKAPCTBEHHBIX IIpEllapaTos.
J1s B-ampeHo010KaTOPOB, aHTATOHUCTOB KaJIBITAS W WHTH-
OUTOPOB aHTMOTCH3WH-TIpEBpaIanIero dhepMeHTa cBo6ojI-
HBIH TIPOMEXKYTOK COCTAaBISIT He MeHee 24 1. Beem obctenye-
MBIM HCXOJTHO 0OBSCHSIITH HEOOXOIUMOCTE CTPOTOTO COOITI0-
JreHnsi Oe3HUTPATHOM IUeThl HaKaHyHe ucciemoBanms [8,21].

Jl1s1 onpenmerieHusT cyMMapHON KOHITSHTPAITUH HUTPUT-
W HATPAT-HOHOB IIPSIBAPUTEIILHO TIa3Ma KPOBH JICIIPOTCHHH-
3WpoBajach ¢ MOMOIIBIO STaHONA, HUTPATHl BOCCTAHABIIABA-
JUCh M0 HATPUTOB B peakllUWd ¢ XJIOPUAOM BaHaIHs.
CojyiepxaHue HHUTPUTOB B IIIa3Me KPOBH OIICHHMBAJIOCH
1o MetofTy Iprcca criekTpodhoTOMETPUISCKH IIPH JUTMHE BOJIHBL
540 uMm [8,25]. g ompeneieHnst KOHIICHTPAITWH TTUTPY/UTAHA
(IT) B wia3sMe KpoBW OLUT UCIIOIBL30BAH METOM, OCHOBAHHBIN
Ha PeakIuH ocTaTKoB 11 ¢ MHAIeTHIIMOHOKCUMOM B IIPUCYTC-
TBUW pa3baBIeHHON CepHOH KUCIOTH U XJIIOPHUCTOTO Keje3a.
Omnrtuueckasi IUIOTHOCTD IMOJYYSHHOTO OKPAIIEHHOTO KOMII-
JIeKca M3Mepsiyiach Ha cIleKTpodoToMeTpe MIPY UIMHE BOJTHEL
464 um [24]. Tlogcuer JlecKBAMUPOBAHHBIX SHIOTEIHOITUTOB
(J1D) mpoBommm o metoy Hladovec J 1978 [23].

Uurencusnocts 110JI w anTHOKMCIMTETLHAST AKTHB-
HOcTh (AOA) mIa3MBl OIEHUBAINCH ¢ IMMOMOINBIO OHOXeMU-

Ucnonmp3oBanu crefyomnne mapaMeTpel: S — IUIOTIATh MOJ
KpUBOM WHTeHcUBHocTH wHmyrupoBarnHoro [1OJI, wm
obmast mormHocTh [TOJI, MB *c; tg2 — TanreHc yria mMakcu-
MaJbHOTO HAaKJIOHA KPHBOM (GOTOTIOMHHECTICHIIMA K OCH
BpeMenn, xapakrepusyomeir AOA [19]. Konmenrpamus
MajioHoBoTo auaapreruia (MJIA) B mazMe KpoBH ompeensi-
JIaCh ¢ TIOMOIIBI0 PEakKIUU ¢ THOOApOUTYPOBOM KHUCIOTOH
doTtokomopuMeTprdecKuM MeTomoM [17].

IIpu cratrcTHUecKo 06paboTKe MONYUSHHBIX Pe3yilb-
TATOB HCIOJIB30BATM TAKeT MPUKIATHBIX IIPOrpaMM
“Statistica — v.6.0 for Windows” ¢ mpuMeHEHHEM OITUCATEITh-
HOH CTATHUCTHKH, t-KpuTepusi CThIOJICHTa, KOPPETSITHOHHO-
10, $GaKTOPHOTO M PETPECCUOHHOTO aHATH30B.

Pe3yabraTel 0 00CyXKIeHHE

CyMMapHasi KOHIIEHTpaIlisi HUTPATOB W HUTPATOB
(rabmuma 1) B mwmasMe KpoBu y OompHBIX I, 11 rpymm
u I'K cocraBuna 144,24+12,6; 186,249,2 m 242 ,63+£27 3 m
KMOJb/1, cooTBeTcTBeHHO, (p<0,05). V mammeHTOB
¢ UM mponykumsg NO okasanachk HIDKe IOYTH B 2 pasa
mo cpaBHeHHo ¢ I'K. CHmkennas xoHneHTparus Il
(trabmuma 1) B kporu manueHToB OI m I'C mo cpaBHeHIIO
¢ TK — 142+485; 17,2£3,85 vs 31,844,19 mmonp/1
(p<0,05), KocBeHHO TOATBEPAIIA HapyIIeHHe SHIOTSH-
Hoit nponykiuu NO. Ilporece gecKkBaMaliiy SHIOTEINS
(Tabmmma 1) okaszaacss Hanbolee BhIpaXKeH V MAIIMeHTOB
OI' mo cpapHermio ¢ I'C u TK — 15,6£2,3; 6,9£0,9
u 3,6%1,5 kierok, coorBerctBeHHO (p<0,05).

B opraHmsMe MJIEKOMMTAIONINX CYINECTBYeT MUK
NO [13,14]. B knerkax muiekonutaromux NO dbepMeHTa-
THBHO 00pa3syercsi U3 TePMUHAIBHOTO TYaHWTIMHOBOTO
asota L-aprmHHHa ceMefcTBOM TpeX u30GepMeHTOB
NO-cHHTa3bl: KOHCTUTYTHBHBIMH HeHpPOHATHHBIMU
(nNOS), naayru6ensapMEI (INOS) 1 KOHCTUTYTHBHEIMEA
sHgoresmanbHbiMu (eNOS). L-apruamH B xome 3TOH
peakumu nipeBpamaercs B L-umrpymmH. NO sBisiercst
OYeHb HECTOMKUM coemrHeHWeM. B pesymerate Hedep-
MeHTaTHuBHOTO / depMeHTaTHBHOTo oKuciaeHuss NO
B OpraHu3Me OBICTPO 06pa3yIOTCsl HUTPUT- U HATPAT-HO-
Hbl. ObOparHoe BoccTtaHOBIeHUEe HUTpuUTOB B NO ocy-
MIeCTBISIeTCA B XOJe HUTPUTPESAYKTA3HOM peaKITii.

HecMmotps Ha To, uro NO-cuHTA3HAS peakius —
OCHOBHOI1, HO He eMUHCTBeHHBI! HcToUHUK NO 1 HUT-
PHUT-NOHOB, VKe Ha MPOTSDKEHUH PsIAa JIeT onpeie/icHHne
CYMMAapHO# KOHIICHTpAallHH HHUTPHUT- W HHUTPAT-UOHOB
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Tabmmma 2
Coctostame I10JI n AOA y nanmentoB ¢ MU u v 3mopoBbix st (M tm)

I rpynma Kounrponsuas rpynma
Ioxasaremm (n=49) (n=25)

L 2 P12
Oo61mas MommHocTs ITIOJI, MB * ¢ 998,5+41,8 789,3425,7 <0,01
Conepxanne MJIA B mm1asMe KpOBH, HMOJIb/JT 5,58+0,64 3,6840,26 <0,05
AOQOA 11a3MBI KpOBH 30,48+1,56 31,83+1,38 >0,05

SBISIETCST OOMIeIPU3HAHHBIM METOIOM OIICHKH aKTHB-
Hoctr eNOS m nponykumu NO B opraHu3Me 4eoBeKa
[3,9,25]. B muteparype ecTb JaHHBIC, UTO OIpedcIcHIS
conmepxaaua 1l B m1a3Me KpOBH U APYTHX OHOJIOTHYEC-
KX XHIKOCTSIX TaKXKe MOXET SIBISIThCA KOCBEHHBIM
MeronoM oneHkH NO-cuHTasHOM akTtUBHOCTH [16].
Hcnonp3oBaHWe 5THX OBYX METOIOB B COBOKYITHOCTH
MMO3BOJIIET YBEIMIHUTh TOYHOCTh U TOCTOBEPHOCTE OIICH-
K1 npoayKitua NO y 06¢eIyeMbIX MAIIAeHTOB.

DHOOTeINH CIYKHT OTHOBPEMEHHO MHIIEHBIO
H MeIUaTOpOM CepaeUHO-COCYAUCTHIX 3a00eBaHUM
(CC3), mameHeHNsT ero (GYHKIUH HAOTIOMAIOTCA VXKe
Ha paHHHUX CTAAWSIX 3a00jIeBaHUS. YCHICHUE AeCKBaMa-
Y SHAOTETHAIBHBIX KJISTOK B KPOBb HAOMIOMASTCS TIPH
TIOBPEXKICHUH SHIOTEINS P TOM HJIA HHOM ITATOJIOTH -
YecKOM IIpoliecce. ABTOp MeToda CBSI3bIBAJ YBSIMICHIS
KommyectBa /1D ¢ TeHOeHITHEH K TpoMOO3Y 1 HOBBIIICH-
HOI IIPOHHUITAeMOCTBIO COCYINCTOM cTeHKH [23].

IlonygeHHBIE 3aKOHOMEPHOCTH M3MEHEHUST HCCe-
JTOBaHHEIX IToKa3areaeil DM oTpakaloT OCHOBHBIC 3BeHbS
maroreHesa CC3 B nenoM 1 M B 9acTHOCTH U XOPOIIIO
COIMACVIOTCS ¢ HaHHBIMHU JduTeparypel [1-7,9,11,12,
15,18,20—23,26]. BaxubiMu ¢akTopaMu IaTOreHesa
MU cayxut Beicokoe AJl, D], HapyIeHNs B MMPOKOary-
JITHTHOM CHCTeMe, aKTUBaIliH TpoMOonuToB, OC, a Takke
TaKie U3MEeHEHUS] COCYAUCTON CTeHKM, KaK MOBHIMICHIS
KECTKOCTH, VBeIMUSHIE IOMEePESIHOTO CEUeHNST U CKIIOH-
HOCTB K BA30KOHCTPUKTOPHBIM peakiusm [1].

TpamuirmoHHO oreHKa D] cBOmUTCS K ONpeAeICHIIO
OTHEJILHBIX e¢ MapKepoB. C MOMOIIEIO (haKTOPHOTO aHa-
JIN3a YOAJIOCH HAWTH MOKa3aTelIb, JOCTOBEPHO OTpaXKalo-
muiit DO B memoM. MaKTOPHBIN aHAIN3 MO3BOJIIET 00b-
eMUHSITH HeCKOIBKO (haKTOPOB B OMMH Ha OCHOBE IOCTPO-
eHHS quarpaMMbl paccestanst. CyMMapHas KOHIICHTPAITHST
HUTPUTOB W HUTPATOB, comepxkanne 1l B miasMe KpoBu
" KoamdecTBo D cTaTucTHIecKn JOCTOBEPHO hopMuIpo-
BaJIA OJMH ASUCTBYIONWI (paKTOp, KOTOPLIA ONpeneInin
KaK “HHTETpaJbHBIA IOKA3aTe/Ib SHIOTSINATIRHON IHC-
byakunn” (UIIDH).

IIpaBoMepHOCTH BKIIOUCHIST HIMEHHO 3THX COCTAB-
mmomux B WD MoXHO OOBICHHATH CISHYIONTAMHA
npemmocklIKamMu: NO — BaXHEHUINN SHIOTeTAATHHBINA
MeINaTop, M €0 MPOAYKIIHS IPH PA3BUTHH ITATOJIOTHYIEC -
KOTO Mpollecca HapyIaeTcsl B IepBYIO odepeb; comepKa-
Hue Il B mIa3sMe KpoBH KOCBEHHO OTpakaeT aKTUBHOCTh
NO-cuHTa3b1 1 HOATBEPXXIAST SHIOTEHHOES IIPOHUCXOXKIIe-
Hue NO; geckBaMamusl SHIOTSIHOIUTOB SBISCTCS
KOHEUHBIM 3TaItoM HapymeHns 2P cocymoB. Biam stix
MmoKaszaTeieil B pesyastapyomuii dakrop (Factor Score
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Coefficients) okasancst mpuMmepHo oguHakoB: -0,39;
-0,43 m 0,37, COOTBeTCTBEHHO.

Ionyaennsnit UITD/I (pucyHok 1) coctapma B 1, 11
rpymmax u I'K: -0,8610,19; 0,1240,09 u 1,21£0,23 yeu.
en., cooreercTBeHHO (p<0,005). ¥ manmeHTOB ¢ HEOCTIOXK-
HeHHOU Al' MITD]] BRIXODNT 3a MpeaesTbl MOIYIeHHOTO
KOHTPOJBHOIO 3HadeHus, mpubamxkasch K 0, HO Bce
XKe octaercs motokuTeTbHeIM. [lpu passutun MU stot
[OKAa3aTe/Ib JOCTOBEPHO CHIDKASTCS M CTAHOBHUTCSI OTPH-
nareqbHbIM. TakuM oGpa3soM, HMHTErpajbHasl OIIEHKa
D@ mokasbiBaeT, 4to v 6oabHBIX Al' HabmogaeTcsa DJI,
HO OHAa KOMIIEHCHpOBaHAa, TOIMAa KaK V IAllHEHTOB
¢ MWW 1npoucxomuT mEeKOMIIEHCALIMSI CHCTEMBI
NO-sHIoTeMMA. DTN JaHHBIE JOIIOIHAIOT KOHIEIIIHUIO O
KOMITEHCAIIMN K AeKoMIeHcanuu DI, mpeanoxeHHYIo
panee [11,12].

BosMmoxHO, HccieqoBaHHbBIE TToKasaTenn D1 nMeror
ompee/ieHHOe MPOTHOCTHYECKOe 3HAYEHHE B OTHOIIE-
HyAM pazBuTys ociaoxHeHwit Al, B yactHoctn MU. bonee
TOTO, B IIOJIYYEHHOI C IIOMOIIBIO PErPECCUOHHOTO aHAIHA -
33 MOJIEIU YCTAHOBJIEHBI JOCTOBEPHBIE IPHYNHHO-CIIEAC-
TBEHHBIE CBSI3U MEXKY IIOKA3ATEISIMU ,, XapAKTEPHU3YIOIIH -
vu D@, n HammaneM Al m/mm M. OmHako manHOe
MPEIOTOXKEHNE TpeOyeT IOATBEPKACHUS B JaIbHEHIITIX
HCCICTOBAHMSX.

Nurencusnoctey [10J] mo maHHBIM GHOXEMHITIO-
MHHecIieHTHOro aHaym3a B Ol moutu Ha 25 % TpeBbI-
cma tTakoByio B I'K (Ta6amma 2). Bro moarBepXaaroch
u GoJsiee BBICOKMM coiepxanneM MJIA y mamueHTOB
¢ UN. AOA vy nanmentoB ¢ UM, HecMOTpsI Ha aKTHBA-
muto I1OJI, gocToBepHO He OTIMYATACH OT KOHTPOIb-
Horo 3HadeHwus (Tabmuna 2). Takum oGpazom, mokasa-
HO, 4TO B ocTpblit nepuoa MUY npoucxoauT akTUBALIKS

Ven. en.
1,5
1,0
0,5 1,21
# o« 1012
0,0 | S ——
0,5 -0,86
-1,0
Irp Hlp TK
-1,5

Ipumeuanue: * — pasnudus TOCTOBEPHHI M0 cpaBHeHMo ¢ ['K; # —
PasTUYHs TOCTOBEPHBI 10 CpaBHEHHO ¢ rpymoi I1.
Puc. 1. WnrterpaneHblii nokasarens D/ y manuentor ¢ MU, Heoctox-
HenHoit Al" 1 3mopossix v (KI').
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CBOGOTHOPAIUKATIBHBIX MPOIIECCOB 6€3 KOMIIEHCATOP-
HOTO YCWICHUST AaHTHOKUCIUTENbHOM 3amuThl (AO3).

Koppensinuonnsiii ananu3 mo COupMeHY ITO3BO-
JUI BBISIBUTH JOCTOBEPHBIE CHUIBHBIE B3aUMOCBSI3HU
Mmexay HIIDJ m obmeit wmHTeHcHBHOCTRIO I10JI
(1r=0,81, p<0,05), mexoy HUIIB]] m KoHHmeHTpamuei
MJA B miasMe kKpoBu mamueHtoB ¢ MM (r=0,87,
p<0,05), B To BpeMs Kak B I'K »ti Koppensinun ObLm
CIa0BIMI W HemocTOBepHBIMHU. IloydeHHBIE TaHHBIS
moarBepxkmaioT, uyro aktuBanmst I1OJI cmocobGerByer
yeyryoneruro D1,

3akmouenne
Takum o6pa3oM, HCCIeAOBAaHUE MMOKA3ATI0, YTO MPHU
HeocnoxHeHHoM Al HabmomaeTcs D1, HO 0OHa KOMITEH-

JIuteparypa
1. ®onsxkuH A.B., Iepackuna JI.A. AprepraibHas TUIICPTCH3HS,
1epebpoBaCcKyIApHAS TTATONOTHS U COCYTUCThIC KOTHUTUBHBIC

paccrpoiictBa. AKTyansHbIe Borpockl. Ilom pem. 3.A. CyciuHoi.
Mockga 2006.

2. Tommkop IL.II., KapraBenko B.W., Hukomaesa H.}O. u nap.
CocrosiHre Ba30aKTUBHBIX (PaKTOPOB y GOIMBHBIX ¢ COUSTAHHOM
tpasmoii. [lator ¢pusmon 2000; 40(8): 65-70.

3. Tomaskos O.A. IlenTuasl B Kapauolnorun. buoxummusd.
®uszuonorus. [aromorua. Mudopmarts. Mocksa 2000.

4.  Jasugenkosa E.®., [llappan M.I. Arepockiepos u Ipoiiecc
TIePEKUCHOTO OKUCTeHus unumoB. Becthnuk AMH CCCP
1998; 3: 10-2.

5. JMomamrenko M.A. JIuchHyHKIMA SHIOTSIUS TIPH HITIEMIYCC-

KHX HapyIIeHUSIX MO3TOBOTO KpoBoobpaiineHus Ha pone UBC.
Cepmrre 2006; 7: 376-8.

6.  3axupopa A.M. KoppeasiimoHHbe CBI3H IIEPEKICHOTO OKIC-
JIEHUS JTUITAIOB, aHTHOKCUIAHTHON 3allliThl 1 MUKPOPEOIIO-
THYSCKUX HAPYIICHWI B PasBUTHN WIEMHUYSCKON OOIe3HI
cepma. Tep apxus 1996; 9: 37—40.

7. Manaxop B.A., 3asropogasas A.H. Cucrema okcuia azoTa Impu
1epebpaTbHOM HIMEMHYECKOM HHCYIIBTe: HEKOTOPhIE TaTore-
HETHYECKIE acIeKThL. YKp Men K 2007; 2(58): 97—100.

8. Merenbekas B.A., [ymanosa H.I. CkpuHMHT-MeTO ompeere -
HUS YPOBHS MeTabOoIUTOB OKCHIA a30Ta B CHIBOPOTKE KPOBH.
Kmuueckas u mabopatopHast muarHoctuka 2005; 5: 15—8.

9. He6uepunse J.B. Kimmnnueckoe sHaueHHe TUChYHKIIMH SHIO-
TEJHA TIPH apTepHATBHOI THIepToHun. CHCTeMHBIE THIIEPTO-
wuu. [Ipwioxenue K xypH. Cons Med 2005; 07: 1.

10. Orano P.I. DrmpeMuonorust aprepualbHOM THIICPTOHUN
B Pocenn 1 BosMoxHocTH podmnaktuki. Tep apxis 1997; 8:

66—9.

11.  Owmenbsarenko M.I, Msacoenosa E.E., ApcennueBa O.B. u mp.
MemikamMeHTO3HAast KOPPEKITUS SHIOTSTHATBHOMN THChYHKITMN
TIPH OCTPOM KOPOHAPHOM CHHIpoMe 6e3 mombema cermenTa ST.
KapmioBack tep mpodmt 2004; 2: 49—-52.

12.  Owmenpsaenko M.I., Cyxoseit H.A., Haszapop Cb. u ap.
Kitnrmueckoe 3HaueHue SHIOTEMMATHHON Auch yHKIIMN TIPH
OCTPOM KOPOHApHOM cHHApoMme 6e3 mombema cermeHta ST
y ol B Bozpacte 1o 55 mer. PKIK 2003; 4: 36—40.

13.  Peyros B.II. Poims HelipoMemmaTopoB 1 PeTYISTOPHBIX TICTITH -
JIOB B IIpoIleccax KusHeAeaTenpHocTH. Mocksa 1999.

cupoBaHa, a passutue MM Ha doHe Al compoBoXIaeTcs
JeKoMITeHcanmel crucreMbl NO-sHmotemmii. OnpeneneH
HIIB/, moctoepHO oTpaXaommuii D@ B MeIoM. DTOT
MoKa3aTe/Ib B PaBHOM cTeneHN (POPMHUPYIOT KOHIIEHTpA-
g MeraboantoB NO, 1 u kommgectso [,

B octpwiii mepuog MM mpomcxoanT aKTHBaIUsS
CBOGOIHOPAIUKATBHBIX MPOIIECCOB 6€3 KOMIIEHCATOP-
Horo ycmieHmst AO3. Ilpm »TtoM mokKazaTenu
OC u B]] TecHO B3aMMOCBSI3aHHI.

YuuThiBas aKTHMBHOE YYacTHe HSHIOTEIUAIbHBIX
U CBOOOTHOPATUKAIBHBIX MEXaHM3MOB B IATOIEHE3e
OHMK, nepcneKTUBHEIM SBIIETCI MMHUPOKOS MUCITOTh-
30BaHHE IIPENapaToB, CIIOCOOHBIX KOPPUIHMPOBATH
B u OC, He TOABKO OIS JAeUYeHUS, HO U LI Ipodu-
JIAKTHUKH IepedpaabHBIX OcToXKHeHHIT Al

14.  Peyros B.II., Copokuna E.I. NO-cuHTa3zHast © HUTPUT-PSIYK -
TazHas KOMITOHEHTHI IMKIIAa OKCHa a3oTa. buoxumus 1998;
63(7): 1025—40.

15.  PykoBoncTBO 10 apTrepuaibHOM rurepronmu. llog pex. akan.
E.M . Yasosa, npod. N.E.YazoBoii. Mocksa 2005.

16. CasenbeB C.A. YyBCTBHTEIBHBI METOJ OIIPEIEIEHIT IIATPYII-
JIUHA [T TIPUKU3HEHHOTO MOHUTOPHHTA TTPOMYKIIHH OKCHIIA
asora B ITHC. Pocc dusmon x U.M. Ceuerioa 2005; 91(9):
587-91.

17.  Crameaag WU ., Tapmsmwm T.I. Meton onpenencHus Maio-
HOBOTO JIMATTBICTHAA C TIOMOIIBIO THAOAPOUTYPOBOH KHCITOTHI.
CospeMeHHble MeTonbl B Ouoxumuu. Ilom pen. akam. AMH
CCCP B.H. Opexosmua. Mocksa 1977.

18.  Tpoumn B.J., IycroB A.B., Tpomma O.B. Ocrpele HapyiieHHusS
MO3TOBOro KpoBoobpainenus. Hiokauii Hosropon, 2000.

19. Hamok I1.M., Tamkun AA. XeMWIIOMHHECIICHTHBIH METON
OTIpenieNieHrsI TTPOYKTOB TEPSKUCHOTO OKHCIEHUS JTHITHIOB
B chIBOpoTKe KpoBu. MHbopMarmmoHHbIii mctok NN75—
98 Kuposckoro ITHTH. Kupos 1998.

20. Ceconi C, Fox K, Remme W, et al. ACE inhibition with per-
indopril and endothelial function. Results of a substudy of
the EUROPA study: PERTINENT. Cardiovasc res 2007; 73:
237—346.

21.  Granger DL, Anstey NM, Miller WC, et al. Measuring nitric
oxide production in human clinical studies. Methods Enzymol
1999; 301: 49—61.

22.  Haeffliger IO, Meyer P, Flammer J, et al. The vascular endothe-
lium as a regulator of the ocular circulation: a new concept in
ophthalmology? Surv Ophthalmol 1994; 39(2): 123-32.

23.  Hladovec J. Circulating endothelial cells as a sign of vessel wall
lesions. Physiol Bohemoslov 1978; 27(2): 140—4.

24. Sugawara K, Yoshizawa Y, Tzeng S. Colorimetric determination
of Citrulline residues in proteins. Analyt biochem 1998; 265:
92—6.

25. Miranda KM, Espey MG, Wink D. A rapid, simple spectro-
photometric method for simultaneous detection of nitrate and
nitrite. Nitric oxide: biology and chemistry 2001; 5: 62—71.

26. Schachinger V, Britten MB, Zeither AM. Prognostic impact
of coronary Vasodilator Dysfunction on Adverse Long-Term
Outcome of Coronary Heart Disease. Circulation 2000; 101:
1899-906.

Iocrynmra 14/05—2008

32 Kapouoeackynapuas mepanus u npogpusaxmurxa, 2009; 8(2)



C.B. Manvuuxosa, ... Ilneiiomponnsie aghpexmor eapuanmoe xombunupoeannoi mepanuu Al'...

[TneiiorponHbie 3dPEKThl pa3IUYHbIX BApUAHTOB
KOMOMHUPOBAHHON Teparnuu apTepuajbHON TMIIEPTEH3UN

C.B. Maavunrosa®, E.JI. Tapaoscras

Kuposckas rocyaapcTBeHHas MeAunuHcRas akapemns. Kupos, Poccus

Pleiotropic effects of antihypertensive therapy variants
S.V. Malchikova*, E.I. Tarlovskaya

Kirov State Medical Academy. Kirov, Russia

Hemb. CpaBHATH BAWSHWE Pa3TUIHBIX BHIOB JBYXKOMIIOHEHTHOHN aHTUTHIepTeH3WBHoHN Tepanmuu (Al'T)
Ha pHIoTeTHaNbHY0 mucdyaKkmio (D)) 1 sKekperuio apdyMuHa ¢ MOYOH Y OOIBHBIX apTepUabHON THIIep-
Tonueit (Al).

Marepuan u Metonpl. B ucciienoBanue BriroueHns! 140 6onbHbIX Al (cpenuuit Bospact 57,018,9), us Hux 28,6 %
MyxurH u 71,4 % xenmuH. KputepreMm BKIIFOUCHHUS CIIYKHI aHaMHe3 Hes(DHEKTUBHON IPESAIISCTBYOIICH
AI'T @Oyaxnmio supotenus (OD) onpemesiv YIBTPa3BYKOBBIM METOIOM, VPOBEHBL HKCKPEITNN aIhOYMIHOB
¢ MOY0H UMMYHOTYpOMIUMETPUISCKIM METOIOM, CKOPOCTh KiTyboukoBo#t prtsrpanun (CK®) paccanTriBam
o dopmysie MDRD. Bompabie 6pimn panmoMuaupoBadsl Ha 4 Tpynmsl (n=35). UM TeTbHOCTD JIeUeHUSA COCTA-
Buja 12 Hem.

Pesyasratel. ¥ GonpmuHcTBa OobHBIX Al OBIIM BRISIBJICHB! Ipu3HAaKU D/l, B T.4. mapamoKcaabHasi BA30KOHC-
tpukiusi. HanGosee HeOnaronpustHble BapuaHTH D]l gare BcTpedaanch y MallMeHTOB ¢ caxapHbIM THa0eTOM.
Cy1recTBeHHOE CHIZKEHYE apTepruaIbHOTO MaBIeHUSI ObLTO JOCTUTHYTO BO BCEX TPYIIAX, B TO BpeMsI Kak IT0JIO-
XKuTeNbHOe BIussHre KoMbmHuposanHo#t Al'T na D) mmeno Mecto Tompko B rpymmax A, B u C. Bmecte ¢ TeMm,
KoMOWHAIUST ¢ mepuHIoIpwIoM Oojlee BBHIpakeHo 10 cpaBHeHWIO ¢ D cHmkana ampOymuHypmio (AY).
Hebompmoe, Ho cratncTraecku moctroBepHoe yBenudenne CK®, mocturHyro mpw jedeHWH KoMOWHarmei
mu3uHonpua + amiogunuH. Ha done Tepanmm 6ucomnposion + aMIo UINH He OBII0 TMOMYISHO MOCTOBEPHBIX
pe3ynsTaToB B oTHoTIeHNN D) 1 AY.

3akmovenne. Kombuanposannas Al'T (mepurmonpun + wHIAIAMAT peTapH, aMJIOMUAIAH + WHIATIAaMAM peTap,
JV3WHONPpUI + aMJIOAWNWH) B TedeHWe 12 Hem. Mo3BoJisIeT AoOWThesl HOcToBepHoTo yiydmeHus DO.
Haubonpmumu criocobHocTaMy B Koppekrnu D] obaamatoT aHTUTHIIEpTEeH3UBHBIE KOMOWHAITAN, COTepikKa-
e THIUOUTOPHI aHTUTOTeH3WH-TIpeBparmatomero Gepmenta. Kombmnuposannas Al'T 6uconposton + amio-
JTATIVH He SIBIIeTCsT olTrMaIbHoi npu cHukeHnn CK® n Hamnany MuKkpoaaI,0yMUHYpHH, TTOCKOJIBKY He OBIIO
TMOTyYeHO TTOIOKUTETLHOTO TeHcTBUS 2Tol KombuHarmy Ha DO.

KaroueBble cioBa: apTepuaibHas TUIIEPTOHNSA, KOMOWHMPOBAaHHASI aHTUTHIIEPTCH3UBHAS TEPaIlvsl, YHIOTEIH-
axpHast GYHKITHSI, MUKPOATBOYMUHYPHSI.

Aim. To compare the effects of different two-component antihypertensive therapy (AHT) variants on endothelial
dysfunction (ED) and albuminuria (AU) in patients with arterial hypertension (AH).

Material and methods. The study included 140 AH patients (mean age 57,0+8,9 years): 28,6 % men and 71,4 %
women. Inclusion criterion was ineffective AHT in anamnesis. Endothelial function (EF) was assessed by ultra-
sound, AU — by turbidimetry, and glomerular filtration rate (GFR) — by MDRD formula. All participants were
randomised into 4 groups, containing 35 persons each. The treatment phase lasted for 12 weeks.

Results. Most AH patients demonstrated ED symptoms, including paradox vasoconstriction. The most severe ED
variants were observed in patients with diabetes mellitus. A significant reduction in blood pressure level was
achieved in all groups, while AHT benefits for EF were observed only in Groups A, B and C. Comparing to Group
D, perindopril combination more effectively reduced AU. A small, but significant increase in GFR was achieved
in patients receiving lisinopril and amlodipine. The combination of bisoprolol and amlodipine did not show any
significant effects on ED and AU.
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