iv. JavaxiSvi Bis sax. ThiBisis saxe Imwifo universiteti

xe Inaweris uFlebiT

rexviaSvi i ana i Bias asulli

sisxBis wnevis cirkadulli profillis gavlena

hipertenziull pacientTa mikro- da makrocirku Baciaze

disertacia

medicinis dogqtoris akademiuri xarisxis mosapoveb l ad

naSromis samecniero xe ImZRvanel i:

medicinis mecn. doqtori, profesori winamZRvriSvi Bi beJan vaxtangis Ze

b
secne (N3NOLOL

kalli

2008



1v. JavaxiSvi bis sax. Thi Bisis saxe Imwifo universiteti

medicinis Fakull teti
Sinagan daavadebaTa kaTedra
specialoba - kardio Bl ogia

Tbilisis saxe@mwifo universitetis doqtorantis, eqini-

kardioBogi ana rexviaSvi blis nmedicinis dogtoris akademiuri

xarisxis mosapoveb Bad wardgeni i1 Sroma

sisxBis wnevis cirkadulli profilis gavlena

hipertenziull pacientTa mikro- da makrocirkuBlaciaze

Tsu medicinis Fakull tetis dekani,
prof. allegsandre ciskariZe

ThiRisi
2008



Sinaarsi

SINAaarst . . . ... 3
Sesavall 1 . . . ... . 7
Tavi 1. Biteraturulli mimoxillva . .. ... ... ... ... .... 12
11.  arteriulli hipertenziis gavrcelleba da prognozuli
aspeqtebi . . ... 12
12.  sisxBZarRvTa endoTel iumi da misi disfungcia . . . . 13
121 sisxBZarRvTa endoTeliumis strugtura da
fungcia . . .. .. 13
122. endoTeliumis disfunqcia . . ... ........... 15
123. endoTeliumis +TFungciis kvBevis istoria da
meTodebi ... ..... .. ... . .. ... .. 16
124. endoTeluri disfungciis prognozu i
aspeqtebi . .. ... 18
125 gadanacvilebis dazabulloba . ... ... ....... .. 20
12.6. nakad-damokidebul'i vazodi Batacia . . . ... ... 23
127. endoTeluri Tfunqciis ritmulli variabeloba . . 25
128 sisxBZarRvTa endoTell tumis Tfunqgciuri
mdgomareoba arteriuli hipertenziisa da
kardio-vaskuBuri risk-fagtorebis arsebobis
dros . .. ... 27
13. arteriulli wnevis cirkadulli variabeBoba da misi
kB inikur-prognozulli mniSvne I oba arteriulli
hipertenziis mgone pacientebisaTvis ... ... ... .... 29
131 arteriulli wnevis gazomvis istoria da
meTodebi ... ..... .. ... . .. ... .. 29
1311 arteriulli wnevis anbu Batoriulli
monitorirebis aparatTa tipebi . ... . ... 30

1312 arteriulli wnevis ambu B atoriuli

monitorirebis Catarebis Cvenebebi da




rekomendaciebi . . ... . ... ... ... 30

1313 arteriulli wnevis 24-saaTiani

monitorirebis Catarebis tegnikuri
aspeqtebi . .. .. ... o 31

1314, arteriulli wnevis cirkadul ritmze
momgnedi Faqtorebi . ... ... ... .. ... . . 33

1315 arteriulli wnevis anbu Batoriulli

monitoringis upiratesobani arteriulli

wnevis diagnostikis sxva meTodebTan
SedarebiT ... ... ... ... ... 34

132. arteriulli wnevis cirkadulli profilli normasa
da paTolRogiisdros ... ................. 35

133. arteriulli wnevis kBasifikacia 24-saaTiani
anbu Batoriu i monitorirebis mixedviT . . . .. 36

1331 kWBasifikacia arteriulli wnevis dRe-
Ramuri ritmis mixedviT .. ... ......... 36

1332 kBasifikacia arteriulli wnevis dRe-
Ramuri cifrebis mixeviT . ... ... ... ... 38

134. arteriuli wnevis cirkadull'i profilis
prognozu i aspeqtebi .. ... ... .. ... ... ... 39

1341 arteriulli wnevis Ramis dawevis Xxarisxis
prognozu i mniSvneloba ... ... ... ... .. 41

1342, dilis wnevis/dillis presorulli talRis
prognozu i mniSvneloba . .. ... ... .. .. 42

1.343. sistoluri da diastoluri wnevis
prognozu Bi miSvneloba . .. ... ... .. . 44
1.344. pullsuri wnevis prognozull'1 mniSvne I oba 45
14. sisxBis reologia ........... ... ... .. .. ... 46

141 sisxlis reo B ogiuri darRvevebi kardi-
ovasku Bur daavadebaTa dros . ... ... .. ... . . 47

14.2. hemoreo B ogiuri cv i lebebi arteriulli
hipertenziis mgone pacientebSi . ... ... ... ... 47




1421 eriTrocitebis agregaciulli agtivoba da

deformadoba . . . .. ... ... ... ... . ... 43
1422 plazmisa da sisxlis sibBlante . . . ... .. 49
1423, hematokriti . .. .. ... ... ... L. 52
1424. TrombocitTa agregaciulli da adheziuri
aqgtivoba . . .. ... ... 52
1425 Fibrinogeni ... ... ... ... ... .. .. .. ... 53
143. hemoreoBogiur maxasiaTebel Ta sgesob-
rivi gansxvavebani. . . ... ... .. ........ 54
Tavi 2. masalla da meTodebi ... ... ... ... ... .. ... .. .... 56
21 kBRinikuri masalla ... . ... ... .. ... ... ... .... 56
22. kvBevis dizaini ... ... ... ... 57
23. kvBevis meTodebi .. ... ... ... ... ... ... ..., 58
231, mxris arteriis dupBlegs-skanireba .. ... ... ... .. 58
2311 nakad-ganpirobebu i vazodi Bataciis kvlevis
tegnika mogmedi gaid Bainis rekomendaciebis
mixedviT . . ... 59
2312, mxris arteriis ulltrasonografiulli kvlevis
meTodika . . ... ... ... . ... 61
232. arteriulli wnevis gazomvis kBinikuri da
anbu Batoriulli meTodebi . ... ... .. .......... 62
2321 sisxBis wneviskk B inikuri gazomvebi . ... .. .. 62
2322. arteriulli wnevis 24 saaTiani anbuBatoriulli 63
monitorireba . ... ... .. ... ... ......
23221 arteriulli wnevis 24-saaTiani monito-
rirebis Catarebis meTodika (protoko Bi) 63
23222 arteriulll wnevis 24-saaTiani monitor-
rirebiT miRebuli parametrebi . ... ... . 63
2323. arteriulli wnevis sazomi manJeti. ... ... ... 64
2.33. hemoreo B ogiur parametrTa kvBevis meTodebi . . .. 65
2331 hematokriti . ... ... .. .. ... ... 65
2332 eriTrocitebis deformadoba . . . ... ... .. .. 65




2333. eriTrocitebis agregaciulli agtivoba . . . .. 66
2334. phlazmisa da sisxbis sibBantis gansazRvra . . 67
2335 FTibrinogenis gansazRvra . ... ... ... .. .... 68
2.336. Trombocitebis agregacia . . ... .......... 68

2337. Trombocitebis adheziuri agtivobis gansaz-
Rvra . .. ... . 69

234. pozitiuri prognozulli mniSvne 1 oba, mgrznobe I oba,
specifikuroba. . ... ... ... ..o 70
235 statistikuri analizi ... . ... ... .. .. ... .. 70
Tavi 3. kvBevis Sedegebi da maTi ganxillva. .. ... ... ... 71
Tavi 4. Sedegebis Segameba . .. . ... ... ... . ... ... 82
daskvnebl . . . . . ... 102
Biteratura .. ... . .. . ... 106
cxrilebl .. ... 138
grafikebd ... ... ... 171
damateba . . . . . . ... 179




Sesaval i
naSromis aqtua ll oba

aTwleullebis ganmavBobaSi jJanmrTeBobis domninantur prob lemad
kardiovasku Buri daavadebebi rCeba 80-ian w B ebSi, aSS-Si kardiovasku Buri
sikvdi Bobis willi saerTo sikvdiBobis strugturaSi 50%-s aRemateboda.
sazogadoebrivi jandacvisa da Farmacevtuli industriis didi mcdell obis
Sedegad, 1999 wHlisaTvis aRniSnulli procenti daaxBoebiT 40%-mde
Semcirda. aSS-Si, kardiovaskuBuri daavadebebiT miyenebuli zarali 2002
whlisTvis 1995 mi Biard doBars Seadgenda; Sesabamisad, daavadebaTa risk-
Tagtorebis kvleva prioritetull mimarTuBebad Camoyall ibda rogorc aSS-
Si, ise mTells msofBi0Si [272]

kardiovasku Buri daavadebebiT gamowveu B i1 sikvdi Bobis did nawi B Si
aRiniSneba normaluri goBesterinis done amasTan, mwvave sisx B ZarRvivani
garTu Bebebi, iseTi rogoricaa miokardiumis infarqgti, uecari kardiuli
sikvdiBi da insullti, upiratesad (70%-Si) viTardeba sisxlZarRvebSi,
romel Ta okBuziis xarisxi 50%-ze nakBebia [293] amdenad, mecnierTa
yuradReba mimarTullia axali risk-Fagtorebis Ziebisaken, romeBTa roli
vasku Bur garTullebaTa ganviTarebaSi wamyvania, raTa mizanmimarTulli
CareviT Tavidan 1ignas acillebulli avadobisa da sikvdiBobis maRali
procenti.

warmoadgens ra vaskuBuri garTulebebis ganviTarebis umTavres risk-
Tfagtors, ah ganixi Beba rogorc sikvdilobis ZiriTadi mizezi mTels
msofBi10Si. misi gavrcelebis maCvenebeli1 mzardia da dReisaTvis
daax B oebiT 1 mi Biard adamians moicavs.

miuxedavad bolBo wHBebSi Catarebuli kB inikur-egsperimentulli
kv B evebis simravBisa, ah-iT gamowveu B i1 garTulebebis sixSire ar iklebs.
amasTan, v I indeba zrdadobis tendenciac. Sesabamisad, vasku Bur
garTu lebaTa ganviTarebis axali risk-fagtorebis gamov B enas
gansakuTrebu B i1 mniSvne I oba eniWeba.

dReisaTvis arsebulli monacemebi endoTe B iumis Tungciuri
mdgomareobis Sesaxeb esenciuri hipertenziis dros araerTgvarovania;

amasTan, es ukanaskneB i ganixi Beba, rogorc saerTo da kardiovaskuBuri



sikvdi B obis ganviTarebis damoukidebe I prediqtori [42,44,58,59,61].
Sesabamisad, misi SeswavBla ah-is dros Semdgom kv B evebs saWiroebs.

boBlo wlebSi gansakuTrebulli yuradReba eqceva aw-is cirkadulli
profilis SeswavBas, amasTan sakiTxi misi monawi Beobis Sesaxeb ah-is
vasku Bur garTu B ebaTa ganviTarebaSi jer kidev diskutabe Buria

winamdebare naSromSi SeswavBilia aw-is cirkadulli profilis
gavBlena hipertenziull pacientTa hemoreoBogiasa da endoTeliumis
Tfunqciaze. hemoreoBogiuri da endoTeliumis disfungciis SesaZlo
gamov Benas non-diper individebSi didi pragtikuli mniSvne B oba eniWeba.
aRniSnu b1 saSuall ebas mogvcems gamovav B inOT ah-is vasku Bur garTullebaTa
ganviTarebis axali, potenciuri risk-faqtori da SevimuSavoT
mizanmimarTuli prevenciulli strategia

zemoTgmu B idan gamomdinare, vaskuBuri garTulebebis maRal1 riski
ah-is mgone pacientebSi, TviT tradiciulli risk-fagtorebis ararsebobis
SemTxvevaSic ki, gansazRvravs axali “savaraudo” risk-fagtorebis
gamov Benisa da dadgenis auci Beb B obas, romBebic SesaZzZBl oa wamyvan rolls
TamaSobdnen  vaskuBur  garTullebaTa  ganviTarebaSi da SesaZloa

reall izdebodnen mikro- da makrocirku Batorulli darRvevebis gziT.

kvl evis mizani

hemoreo logiisa da endoTeliumis Tungciis cvlilebebis Seswavla
sisxBis wnevis sxxvadasxva cirkadulli profilis esenciuri hipertenziis
mgone pacientebSi sisxBZarRvovan garTullebaTa ganviTarebis axal,
damatebiT risk-fagtorTa gamov B enisa da dazustebis mizniT.

am miznis misaRwevad saWiro iyo Semdegi amocanebis gadawyveta:

1. endoTeliumis Tunqciur maxasiaTebelB Ta kvBeva Trombozulli bunebis
garTullebaTa ganviTarebis SeswavBlis mizniT diper da non-diper
esenciuri hipertenziis mgone pacientebSi.

2. hemoreo B ogiuri parametrebis (eriTrocitebis agregadoba da
deformacia, Trombocitebis agregadoba da adheziuroba, hematokriti,
Tibrinogenis pBlazmuri koncentracia pBazmisa da sisxBis sibBante)

Seswav Ba diper da non-diper esenciuri hipertenziis mgone pacientebSi.



dagvedgina  kavSiri esenciuri hipertenziis xangrZBivobasa da
endoTelur disfunqciasa da hemoreo Bogiur darRvevebs Soris.
Segveswav B a damokidebu Beba hemoreo B ogiur da endoTel iumis funqciur
maxasiaTeb Bebs Soris esenciuri hipertenziis mgone pacientebSi.
gadanacv il ebis daZzabuBlobasa da sisxBZarRvis diameters Soris
damokidebu Bebis dadgena da sisxBZarRvis dianetris sididis gavlenis
Seswav B a nakad-damokidebu B'i vazodi Bataciis procentull maCvenebe ll ze.
SegveswavBa damokidebuBeba erTis mxriv arteriulli wnevis cirkadul
profillsa da meores mxriv esenciuri hipertenziis xarisxsa da

xangrZll ivobas Soris.

mecnieru i siaxle

1

novacias warmoadgens Sromis Sedegad dadgenili kanonzomiereba:
esenciuri hipertenziis pacientebSi xdeba arteriulli wnevis diperi
cirkaduli profilis non-diperi profilliT Canacvleba, romell Tac
diperisagan gansxvavebiT  gaaCniaT ufro mkveTrad gamoxatuli
hemoreo Bl ogiuri darRvevebi da endoTe B iumis disfungcia.

dadginda, rom arteriulli hipertenziis xangrZBivoba ar korelirebs
endoTel iumis disfunqgciis xarisxTan.

kv B evaSi gamov B inda mxo B od sisxBZarRvTa kunTovani Sris
disfungciis sarwnunod maRalli koreBacia arteriulli wnevis xarisxTan
da garkveu Bwi Bad xangrZHll ivobasTanac.

normotenziull non-diper individebSi (rodesac Ramis saaTebSi ar xdeba
arteriulli wnevis dagvei Teba 10-20%-1T) aRiniSna agreTve
hemoreo B ogiuri parametrebisa da endoTeliumis disfunqciis xarisxis
matebis +tendencia, romelmac sarwmunoebas ver miaRwia;, magram Cveni
azriT, es tendencia sagulisxmo Tagqtad unda miviCnioT, radganac
normotenziull pacientebSic sisxBZarRvovani garTulebebis ganviTareba
SesaZ B ebelia garkveu Bwi Bad axsni B ignas. ra sakvirvelBia, aRniSnulli

Tagti Semdgom kv Bevas saWiroebs.



pragtiku i Rirebulleba

1. esenciuri hipertenziis mgone pacientebSi non-diperi cirkaduli
profi Blis mgone pirebi miuxedavad arteriulli wnevis xangrZHBivobis,
xarisxisa da sgesisa saWiroeben intensiur meTvalyureobas. pacientTa am
JogufSi ganovBeniBi hemoreoBogiuri darRvevebi da endoTeliumis
disfungcia xdeba prevenciull'i RonisZiebebis da adegvaturi
medikamenturi koreqciis samizne sisx BZarRvovani garTu Bebebis Tavidan
aci Bebis mizniT Ramisa da di bis ew. kritikuli saaTebis dros.

2. non-diperi cirkadulli profi i hipertenziull pacientebSi SesaZzlebelia
ganixi Bebodes, rogorc damoukidebeBi risk-fagtori, romelBic mZime
sisx BZarRvovani garTu Bebebis ganmsazRvrelia, rac saWiroebs Semdgom
dakvirvebas prospeqtulli kvBevis redimSi.

3. reagtiulli hiperemiiT gamowveu Bi1 vazodi Bataciis xarisxis gamokv leva
miCneul unda ignas sisxBZarRvTa reaqtiulobis gamomavBinebel da

Semafasebe I stres-testad esenciuri hipertenziis mgone pacientebSi.

naSromis aprobacia
disertaciaSi asaxulli kvBevis monacemebi avtorma warmoadgina
moxsenebebis saxiT samecniero konferenciebsa da kongresebze:

- evropis hipertenziis sazogadoebis me-19 Sexvedra 12-16 1ivnisi, 2009.
mi Bani, italia

- xmeB TaSua zRvis qveynebis me-6 saerTaSoriso kongresi. 24-28 marti,
2009. antallia, TurqgeTi.

- kardiovaskuluri kvBevis reflegsuri jJgufis 26-e saerTaSoriso
Sexvedra. 2-3 apri i, 2009. nensi, safrangeTi.

- safrangeTis hipertenziis sazogadoebis me-2 saerTaSoriso kongresi.
18-19 dekemberi, 2008. Parizi, safrangeTi.

- evropis hipertenziis sazogadoebis me-18 Sexvedra hipertenziis
saerTaSoriso sazogadoebis 22-e samecniero kongresi. germaniis
hipertenziis Bigis yoveBwliuri Sexvedra 11-19 ivnisi, 2008. ber Rini,
germania

- kardioBlogTa msofBio kongresi. 18-21 maisi, 2008. buenos-airesi,

argentina.
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- xmeB TaSua zRvis gveynebis me-5 saerTaSoriso kongresi. 23-27 aprili,
2008. izmiri, TurgeTi.

- safrangeTis hipertenziis sazogadoebis | saerTaSoriso kongresi. 13-
14 dekemberi, 2007. parizi, safrangeTi.

- evropis hipertenziis sazogadoebis me-17 Sexvedra 15-19 1ivnisi, 2007.
mi Bani, italia

- hipertenziisa da kardiovasku Bur daavadebaTa prevenciis
centralluri evropis Sexvedra. 11-13 ogtombri, 2007. krakovi, po B oneTi.

- aziawynari okeanis hipertenziis me-6 kongresi. hipertenziisa da
masTan dakavSirebu 1 daavadebebis me-9 saerTaSoriso simpoziumi. 16-

19 noemberi, 2007. pekini, CineTi.

pub B ikaciebi

sadisertacio Temis irgvliv ganoqgveynebu Bia 25 samecniero Sroma.

disertaciis struqtura da mocu l oba

disertacia warmoadgens nabeWd Sromas, romeBic Seicavs Sesavals,
Biteraturis mimoxi Bvas, kvlevis masalas da meTodebs, kvBevis Sedegebsa
da maT ganxi Bvas, daskvnebs. naSromi moicavs nabeWd teqsts 142 gverdze,
iBustrirebullia 29 cxriliT da 11 grafikiT. Seicavs 5 damatebis

Furcels.
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Tavi 1. Biteraturulli mimoxi Bva

11. arteriulli hipertenziis gavrcelleba da prognozulli aspeqtebi

arteriulli hipertenzia (ah) aris erT-erTi yveBaze adre aRwerili
kB inikuri mdgomareoba (NeiJin by Huang Ti, Cvens we B TaRricxvande 2600 wlis
win). dReisaTvis ah ganixi Beba, rogorc neirohumoralur, hemodinamikur da
metabo Bur TagtorTa erTobBioba, romelTa urTierTgmedebac iwvevs ara
marto arteriulli wnevis (aw) maRali cifrebis SenarCunebas, aramed samizne
organoebis paTo Bogiur cvili Bebebs da Sesabamisad prognozis
gauaresebas.

ah mniSvne B ovnad aCgarebs aTeroskBerozulli procesis progresirebas
da  Sesabamisad, warmoadgens aTeroTrombogenu i insull tisa da
miokardiumis infarqtis ganviTarebis safuZvels [l]. epidemio Bl ogiurma
kv B evebma aCvena ZBieri wrFivi damokidebu Beba fardobiT kardiovasku Bur
risksa da mosvenebis sisxBis wnevis dones Soris populaciur doneze [2]
Framingham-is kvBevam [3], romeBic emyareboda 12 wHliani dakvirvebis
monacemebs, aCvena rom optimaBuri wnevis cifrebis mgone individebTan
SedarebiT, maRaBli normulBi wnevis mgone mamakacebs gaaCniaT 16-jer, da
galebs 28-Jer ufro maRalli kardiovaskuBuri garTulebebis ganviTarebis
riski.

amerikis SeerTebulli Statebis JIJNC 7 “gaidBainis” mixedviT ah
gavrceleba msofFBioSi daaxBoebiT erT miBiard adamians moicavs da ah
Tanmx Bebi sikvdi Bobis wHiuri maCvenebeB i 7.1 mi Bions Seadgens. msoflio
jJandacvis organizaciis monacemebiT, suboptimaBuri sisxBis wneva
(sistoBuri wneva >115 mmvwysv) pasuxismgebelBia cerebrovaskullur
daavadebaTa 62%-sa da gulis iSemiuri daavadebis 49%-is ganviTarebaze,
mcire sgesTaSorisi variaciiT. cnobilia, rom 40-dan 89 wHlande asakis
pirebSi arteriulli wnevis 20/10 mmvwy.sv.-iT mateba asocirebullia insull tiTa
da gullis iSemiuri daavadebiT ganpirobebuli sikvdi B obis gaormagebasTan.
ah-is gavrcelleba izrdeba asakis matebasTan erTad; misi gavrceleba 50%-s
aWarbebs 60-69 wHlis asakis pacientTa Soris, da individTa 3/4-ze mets

moicavs 70 we Bs gadaSorebul asakSi.
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boBlo dros gansakuTrebuli yuradReba eqceva ah da endoTel tumis
Tungciuri mdgomareobis SeswavBas rasobriv-eTnikuri kuTxiT [4-6]. aSS-Si
mcxovrebi popu Baciis epidemioBogiuri kvBevebiT gamovBinda, rom
Savkanian pirebs TeTrkanian subieqtebTan SedarebiT aReniSnebaT ah-is [3,7,
8, Sagriani diabetisa da sxva kardiovaskuBuri risk-fagtorebis
gavrcellebis maRali done [363]. ah-Tan asocirebulli kardiovaskulBuri da
cerebrovaskuBuri garTulebebis ganviTarebis allbaTobac statistikurad
sarwmunod maRal ia SavkanianTa popu BaciaSi [8]. Treiber et al. [59] kvEevam
gamoavBina mniSvneBovani eTnikuri da sgesobrivi gansxvaveba mwvave
stresis sapasuxod ganviTarebuli vazokonstrigciis mxriv. mkvlevarebma
gamoavBines rom axalgazrda, jJanmrTell Savkanian pirebs aReniSnebaT
rogorc endoTe B ium-damokidebu B 1, ise endoTe N iun-damoukidebe B i
vazodi Bataciis darRveva [3,10]. aRniSnullis sawinaaRmdegod, Gokce et al. [11]
kvBevisas ar gamovBinda rasobrivi sxvaoba kunTovani tipis arteriebis
nakad-damokidebu B i vazodi Bataciis (FMD) procentull maCveneb Bebs Soris.
miuxedavad intensiuri kvBevebisa eTnikuri winaswarganwyoba hipertenziisa

da misi garTu Bebebis ganviTarebis mxriv ar aris srullad SeswavBlili [12]

12. sisxBZarRvTa endoTell iumi da misi disfunqcia

121, sisxBZarRvTa endoTell iumis struqtura da funqcia
sisx b ZarRvis sxva  SreebTan SedarebiT, endoTe I iums ukavia

strategiulad mniSvneBovani pozicia da ganicdis meganikuri da
hormonuli Taqtorebis pirdapir zemogmedebas. 70 kg. wonis mamakacSi
endoTe B iumi daaxBoebiT 7 km. sigrZisa da 1600-1900 gr. masis organoa [13,14].
endoTe N iumi moiazreba rogorc endokrinuli, autokrinu i da
parakrinuli organo, romelic mTavar rols TamaSobs sisxlZarRvovani
tonusis SenarCunebaSi.

20 wellze meti gavida mas Semdeg, rac Furchgott da Zawadzki kurdREis
aortis magaliTze aCvenes endoTelBiumis aucillebBoba acetillqgoRiniT
ganpirobebull vazodi BataciaSi [15. maT aRmoaCines axalli substancia,
romeBsac endoTel iun-damokidebulli relagsaciuri Tfagtori uwodes;

aRniSnu Bi1 SemdgomSi identificirda, rogorc azotis ogsidi (NO).
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NO gamoiyofa endoTeBuri ujredebidan sisxBis nakadiT Segmni Bi
gadanacvlebis daZabuBobis sapasuxod da pasuxismgebeBia mravalli
receptoris aqtivaciaze [1516] NO aris bioBogiuri membranebis gavlis
unaris mgone, Tavisufall radikaBuri airi ramdenime wami in vivo sicocxlis
xangrZ B ivobiT [15]. endoTeRiumidan gBuvkunTovan SreSi difuziis Semdeg,
NO iwvevs intracelullarulli cikBuri guanozin-nmonofosfatis
koncentraciis matebas enzim guaniBatcikBazas agtivaciis gziT da
Sesabamisad g BuvkunTovani ujredebis relagsacias anu vazodi Batacias.
sisxBZarRvebSi NO mudmivad sinTezirdeba L-argininisagan, da Sesabamisad
NO-s mudmivi bazaBuri gamoyofa gansazRvravs periferiull sisxlZarRvovan
tonuss [17].

Tungciuri TvalsazrisiT, NO-s ZiriTadi antagonisti endoTelinia
endoTelini aRmoCeni B 1igna 1988 wels Yanagisawa et coworkers mier [18,19],
rogorc endogenuri 21 aminomJavasagan Semdgari Zhieri
vazokonstriqtorulli peptidi. endoTelini-1 uSualo monawi Beobas i1Rebs
NO-s, aldosteronis, vazopresinis da adrenomedullinis sekreciis
autoparakrinull kontroll Si.

endoTe B iumis Funqgciebidan aRsaniSnavia [15,20,21,22,322]:

o sisxBZarRvTa  tonusze  momgmedi vazoagtiuri agentebis
gamonTavisuT l eba;

o antikoagu Baciuri mogmedeba;

° Fibrino 1izSi monawi Beoba;

° imunuri Funqciebi;

° Termentu Bi agtivoba;

o g BuvkunTovani ujredebis zrdis procesSi monawi 0 eoba;

o g BuvkunTovani uj redebis dacva vazokonstriqtorull i

zegav B enisagan.

endoTeliumis gansakuTrebuli poziciis gamo, endoTeliocitebi
ganicdian 3 ZiriTadi xasiaTis meganikur zemogmedebas: a) wneva — rasac
gnnis sisxhis hidrostatikuri Zalla sisx B ZarRvis SigniT; b)
garSemoweri BobiTi anu periferiulli gaWimva da g) gadanacvlebis

daZabu Boba anu sisxBis nakadiT Segmni B1 gamwevi xaxunis Zalla. mocemull
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Zall Ta Soris gadanacvBlebis daZabuloba ganixiBeba, rogorc yvelaze
mniSvne B ovani hemodinamikuri ZalBla, rameTu igi astimuBirebs vazoaqtiuri
substanciebis gamonTavisuf Bebas, genTa egspresias, ujredTa metabo B izmsa
da morfo Bogiur cvli Bebebs [23]

cnobi Bia, rom endoTelBuri ujredebi mgrZnobiarea sisxBis nakadis
siCgaris mimarT. gadanacvBlebis daZzabuBloba iwvevs endoTeliocitebis
deformacias. aRniSnull deformacias aRiqvaven gaWimvisadmi mgrZnobiare
endoTeliocitebis ionuri arxebi, rac iwvevs citoplazmaSi Ca*
Semadgen B obis zrdas da NO-s produqcias [14] Sesabamisad, sisxBbis
nakadis zrdisas magistralluri arteriebi TarTovdebian, xollo
Semcirebisas — viwrovdebian. aRniSnulli fenomeni BokaBuri xasiaTisaa da
ar aris damokidebulli arc humoralur da arc nervull zemogmedebaze.

normaBur pirobebSi, ganmrTeli endoTel iumis vazodi Batatorulli
substanciebiT stimuBacia iwvevs NO-s sinTezis aqtivacias da Bokalurad
azotis ogsidis koncentraciis zrdas. NO SeaRwevs ra subendoTelur
SreebSi, mohyveba sisxBZarRvTa reBagsacia, anu vazodi Batacia [2]

nakad-damokidebu i diBatacia damokidebulia ara mxoBlod NO-s
warmogmnaze, aramed aseve NO-s inaqtivaciasa da qvemdebare g B uvkunTovani

ujredebis mgrznobe I obaze mis mimarT.

122. endoTeliumis disfunqcia

endoTeBuri disfungcia (ed) — es upirveles yovlisa disbalansia
vazodi Batatorull, angioproteqtorull, antiproBiferaciull Tagtorebsa
(prostacik B ini, gsovi Bovani pBlazminogenis aqgtivatori, natriurezulli
peptidis C  tipi, endoTelBuri hiperpolarizaciulli Tfagtori) da
vazokonstriqtorull, proTrombozull, proliferaciul Tagtorebs
(endoTel ini, superogsid-anioni, Trombogsani A, gsovi Bovani pBazminogenis
agtivatoris inhibitori) Soris [20,24]

vazodi Bataciur stimuBaciaze sisxBZarRvTa relagsaciis uunaroba
an  Sesusteba SesazBoa ganpirobebulli iyos vazokonstrigtorulli
substanciebis gazrdi li agtivobiT da/an vazodi Batatorulli

substanciebis mimarT endoTe N iumis mgrZnobe B obis daqveiTebiT.
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Mitchell et al. [25] aCvenes, rom mxris arteriis FMD-s Semcireba SesaZll oa
aixsnas ara sisxBZarRvTa endoTeliumidan NO-s gamoyofis darRveviT,
aramed reagqtiulli hiperemiis dros endoTel iumis stimu Baciis arasakmarisi
doniT, rac Tavis mxriv sisxBis nakadis siCgarisa da gadanacvlebis
daZabu B obis dagveiTebis Sedegia.

endoTeBuri disfunqciis mTavari komponentebia:

1 NO-s bioSeRwevadobis darRveva:

e eNOS-s egspresia/inagtivaciis darRveva da NO-s sinTezis
Semcireba;

e endoTeluri ujredebis zedapirze receptorebis ganlagebis
raodenobis/simWidrovis Semcireba, romellTa gaRizianeba
normaSi NO-s warmogmnis stimu Bacias iwvevs;

2. NO-s degradaciis gazrda;
3. endoTeliocitebis mier endoTel ini-1-isa da sxva
vazokonstriqtorull'i substanciebis produqciis zrda;

endoTe Bl iumis mZime dazianebisas irRveva endoTeliumis mT Bianobac
da intimaSi Cndeba deendoTelizebulli ubnebi, romeBTa gavliT
neirohormonebi uSualod zemogmedeben g B uvkunTovan ujredebze da iwveven

maT SekumSvas.

123. endoTeliumis Fungciis kvlevis istoria da meTodebi
vazomotorulli tonusis regulaciis Seswavlis mizniT, 1980 wHBamnde
kvBevebi izolirebulad gRuvkunTovani ujredebis Sreze fokusirdeboda
endoTe B iumi ganixi Beboda, rogorc sisxBZarRvis hemostatikuri barieri.
Furchgott da Zawadzki iyvnen pirvelebi, romel Tac aCvenes sisxlZarRvovani
endoTel iumis mniSvne B oba acetillgolinis mimarT ganviTarebu il
vazodi BataciaSi [1526]. U. Phol, J. Holtz (1985w.) gamoav B ines endoTel iumis
wamyvani ro Bi invivo sisxBZarRvis sanaTuris reguBaciis procesSi [14].
pirve i aRwera epikardiulli koronarulli arteriebis ed-sa ekuTvnis
Ludmer et al. (1986 w). mas Semdeg ed-is Sefasebis koronarografiulli meTodi,
damyarebu i acetiBgolinis intrakoronarull infuziaze, 1TvBeba ed-is
kvl evis “oqros standartad” [27]. Celermajer et al. 1yo pirveli, romelmac 1992
wells, aTeroskBerozis riskis mgone bavSvebsa da zrdasrulebSi aRwera
16



arainvaziuri ull trabgeriTi nakad-damokidebu Bi di Batacia endoTel iumis
Tungciuri mdgomareobis Sefasebis mizniT [28].

endoTeliumis Fungciuri mdgomareoba SesaZl oa Sefasdes sxvadasxva
midgomi T, kerZod:

(1) sisxBZarRvis kedBis morfologiuri da nmeganikuri maxasiaTebBebis
gazomva  (kerZod, intima-medias  Sisge, damyo Boba, gaWimvadoba,
remode B irebis indegsi);

(2) Baboratoriulli meTodi, anu endoTeBuri markereebis gansazRvra
sisxBis Sratsa da SardSi. biologiur sistemebSi NO warmoadgens
ukiduresad arastabiBur SenaerTs, romelic swrafad gardaimneba
nitritis i1onad, xol o rkinis arsebobisas ki ufro stabi Bur, nitratis
ionad. Baboratoriulli meTodis ZiriTadi nakBia is, rom sisxSi
arsebuli nitratebisa da nitritebis daaxBoebiT 50% organizmSi
sakvebTan erTad xvdeba da gamoiyofa Sardis gziT [29,30]

(3) cirkulatorulli sistemis konkretull ubanze sisxBZarRvTa tonusis
endoTe B iun-damokidebu i reguBaciis Sefaseba, romelic izomeba,
rogorc sisxBZarRvis vazodilatatorulli pasuxi TFTizikur da
Tarmako B ogiur stimu Baciaze (gadanacv B ebis dazabu I oba,
aceti Bgolini, bradikinini, substancia P, serotonini) [3l]. arsebobs
sisxBZarRvTa tonusis endoTelBuri vregulaciis Sesafasebeli 2
ZiriTadi meTodi: invaziuri, anu pirdapiri (koronarulli da
periferiulli arteriebis) da araivaziuri, anu arapirdapiri (venuri
okBuziuri pletizmografia maRali rezolBuciis ull trabgera, fazur-
kontrastulli magnituri rezonansi).

miuxedavad 1imisa, rom arsebobs FMD-s kvBevis angiografiulli da
Tazur-kontrastull i magnitur rezonansuri meTodebi [32,33],
ul trasonografiulli meTodi kvBav rCeba yveBaze T¥arTod gamoyenebad
meTodad endoTeliumis TFunqciis Sefasebis mizniT [28,34,3536] realur
droSi gamokvBeva, daballi Tfasi, meTodis simartive, gamosaxu lebis
simkveTris gaZBierebis mizniT kontrastulli nivTierebebis gamoyenebis
saWiroebis ar arseboba, pacientis riskisa da diskomfortis daballi done
aris is ZiriTadi Taqtorebi, romel Ta ganoc ull trasonografiull meTods

mkv BevarTa umrav B esoba upiratesobas aniWebs [37]
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1992 whlidan 2001 wHBamde gamoqveynebuli 250 kvBevis Sedegebze
dayrdnobi T, Bots et al. [38] Seiswavles endoTeliumis Ffunqciuri mdgomareobis
kvl evis ull trasonografiulli meTodis tegnikuri aspeqtebi. maT
gamoavlines, rom kvBevaTa Soris FMD-s mniSvne Boba saSualod 19%-dan
19.2%-is TargBebSi varirebs (JanmrTelBebi, gulis iSeniuri daavadeba,
Sagriani diabeti); arsebulli sxvaoba avtorebma gazomvaTa tegnikuri
aspeqtebiT axsnes, kerZod okBuziis xangrZBivobiTa da okBuziuri
manJetis MBokaBizaciiT. maTive daskvniT, aparaturis tips, gazomvis
adgi Bsa da okBuziur wnevas wamyvani mniSvne B oba ar eniWeba

Silber et al. [33,39] Fazur-kontrastulli magnituri rezonansis gamoyenebiT
daadastures puazelis kanonis gamoyenebis SesaZlebBoba tranzitoruli

postiSemiuri hiperemiis dros.

124. endoTeluri disfunqciis prognozulli aspeqtebi

ed-is prognozulli  mniSvneBobis Sesaxeb pirveli monacemebi
I iteraturaSi prospeqtulli kvBevis “Men born in 1914” kogortis kvBevis
Sedegad gaCnda, sadac 1968-1970 wHBebis periodSi venuri okBuziuri
tegnikis gamoyenebiT Seiswavles pullsuri talRis ampBlituda reagtiulli
hiperemiis dros. 21 wliani dakvirvebis Sedegad, mkvEevarebma daadgines,
rom darRveulli endoTeBuri Tungcia asocirebullia kardiovaskulluri
garTu Bebebis ganviTarebisa da saerTo sikvdi Bobis maRall sixSiresTan
[40]. Neunteufel et al. [41] gamoikv @ ies nakad-damokidebu Bi vazodi Bataciis 5-
whliani prognozulli mniSvneBoba gulnkerdis areSi tkivillis mgone
pacientebisaTvis. kvBevis Sedegad gamovBinda, rom pacientebs 10%-ze
nak Bebi  nakad-damokidebu i diBataciiT aReniSnebaT statistikurad
sarwmunod maRalli kardiovaskuBuri riski. lWWidro koreBacia koronarull i
arteriebis disfungciasa da kardiovasku Buri garTulebebis ganviTarebis
allbaTobas Soris gamovBinda sxva [42-55] kvBevebSic. Fathi et al. [56]
mniSvne B ovani kardiovasku Buri riskis mgone 444 pacientis mxris arteriis
endoTe B iun-damokidebu @l  Fungciis kvBeviT daadgines, rom pacientebs
romel Ta FMD% nak Bebia 2%-ze, aReniSnebaT normaBur (>6.3%) da mcired
darRveull (21 dan 6.3%-mde) FMD% maCveneb Bis mgone individebTan SedarebiT

kardiovasku Buri garTu Bebebis ganviTarebis mniSvne Bovnad maRali riski.
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Suwaidi et al. [42] acetiBgolinis intrakoronarulli infuziis safuZvel ze
aCvenes, rom koronarull pacientebs mZime ed-iT gaaCniT kardialuri
garTu Bebebis ganviTarebis 14%-iT gazrdilli riski. paTogenezuri kavSiri
koronarull endoTeBur disfungciasa da kardiovaskuBur garTullebebs
Soris naCvenebi igna Suwaidi et al [42] da Schachinger et al. [43] mier. Lind et al. [57]
Seiswavles endoTeliumis TFungciis kvBevis invaziuri da arainvaziuri
tegnikuri midgoma da daaskvnes, rom rogorc winanxris invaziuri, ise
arainvaziuri ultrasonografiulli kvBeva damoukidebBad korelirebs
momatebu l koronarull riskTan.

dadgeni Bia, rom vrezistentulli [445859 da kunTovani tipis
arteriebis [60], maT Soris koronarulli arteriebis [42,6]] ed saerTo da
kardiovasku Buri sikvdi B obis damoukidebe B 1 predigtoria.
kardiovasku Buri risk-fagtorebi, kerZzod asaki [62], hipertenzia [44,63,64,65],
simsugne [58], hiperqo Besterinemia, diabeti [66,67], homocisteinemia [38] da
mweve B oba [68] asocirebulia sistemur endoTeBur disfungciasTan. Clarkson
et al. [69] daadgines, rom adreulli kardiovaskuBuri avadobis ojaxuri
istoriis mgone jJanmrTel axalBlgazrdebs aReniSnebaT FMD-s darRveva
kardiovasku Buri risk-fagtorebis ar gonis SemTxvevaSic ki. Celermajer et al.
[70] kvEevebi miuTiTebs, rom ed-is ganviTarebis riski 1izrdeba risk-
Tagtorebis raodenobriv zrdasTan erTad. Celermajer et al. [70] da Deng et al. [71]
mkv B evarebma gamoav B ines pirdapiri korelacia asaksa da FMD-s Soris, rac
ar gamov B inda Schroeder et al. [72] kv B evaSic.

amasTan, avtorTa meore jJgufi risk-FagtorTa diferencialluri
midgomis momxrea, rac gulisxmobs 1imas, rom =zogierT risk-fFagtors
SesazBl oa erTad aRebull ramdenime risk-fagtorTan SedarebiT bevrad ufro
didi mniSvneB oba gaaCndes ed-is ganviTarebis mxriv. avtorTa garkveuli
Jgufi endoTelBur disfunqcias ganixiBavs, rogorc kBinikur sindronms,
rome B ic per se asocirebullia kardiovasku Buri garTu Bebebis ganviTarebis
momatebu B riskTan [73]. Shroeder et al. [74] monacemebiT, FMD xasiaTdeba gulis
koronaru 1 daavadebis prediqciis mimarT 71%-iani sensitiurobiTa da 81%-
iani speciTikurobiT. Perticone et al. [44] ganoav B ines endoTell tumis Fungciuri

mdgomareobis koreBlacia hipertenziull pacientTa prognozTan.
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Stenborg et al. [75], Volpe et al. [76], Targonski et al. [77] avtorebi endoTelur
disfungcias ganixi Baven, rogorc insulltis ganviTarebis erT-erT
umniSvne Bovanes risk-Fagtors. Targonski et al. [77] SeiswavBes kavSiri
koronarebis endoTeBur disfungciasa da cerebrovasku Buri garTullebebis
ganviTarebis risks Soris. kvBevis Sedegebze dayrdnobiT, maT daaskvnes
rom koronarull'i arteriebis ed damoukidebe 1 kavSirSia
cerebrovasku Buri garTuBebebis ganviTarebis momatebull riskTan. kerZod,
pacientebs endoTel iun-damokidebu 01 vazodi Bataciis darRveviT aReniSnaT
insull tisa da tranzitoruli iSemiuri Setevis ganviTarebis 4-jer ufro
maRali1 riski normaBuri endoTeBuri TFungciis mgone individebTan
SedarebiT.

125. gadanacv Bebis daZabul oba
sxvadasxva nivTierebebSi meganikur zewolBasa da gaWimvas Soris

aresbul'i kavSiris sabaziso principebis aRweris pirveli mcdell oba Robert
Hooke-s ekuTvnis (1635-1703).

endoTe B iumi mogmedebs rogorc meganogadamcemi, romelBic aRigvavs
gd-is cvhlilebebs da SenmdgomSi gamoyofs dilBatatorull Tagtorebs [25]
sakiTxi imis Sesaxeb Tu ra meganizmiT xdeba meganikuri ZalBebis deteqcia
da bioBogiur impulsebad gardagmna dReisaTvis auxsnelBlia. mravali
mkv Bevaris azriT, meganikuri Zallebis detegqciasa da biolRogiur
impu B sebad gardagmnas axorcielleben ew. “meqganoreceptorebi” [104].

Jean Poiseuille (1799-1869) iyo pirveli, rome B mac aRwera siTxis moZraoba
cilindrull millSi, rac cnobillia puazelis kanonis saxeBwodebiT.
puaze Bis kanoni sisxBZarRvebSi sisxlis nakads ganixi Bavs, rogorc swor,
myari ked Bebis mgone miBSi, arapullsirebad, mudmivi gadanacvlebis
daZabu B obis pirobebSi niutonuri siTxis moZraobas [105]. Haagen-Poisseuille-s
toloba invivo pirobebSi gamosadegia mxo B od Semdeg daSvebaTa pirobebSi:

o sisxB1 unda CaiTvall os niutonur siTxed,
° sisx B ZarRvis ganivi kveTis FarTobi aris ci lindruli;
° sisxBZarRvi aris swori mibi araebastikuri ked BebiT;

. sisx b is nakadi aris mdore da Baminarulli.
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I iteraturaSi arsebobs gadanacv B ebis dazabu B obisa da
gadanacv B ebis siCgaris gamosaTvBeli Tormulebis garkveulli simravle.
avtorTa erTi ggufi Dammers et al. [105] sisxBZarRvTa ked Bis gadanacvl ebis
siCgarisa da gadanacvBlebis daZabuBlobis SesafasebBad upiratesobas
puaze Bl is kanonze dafuZnebull Formu Bas aniWebs, kerZod:

In-MUV
o
sadac yp aris sisxBZarRvTa ked Bis gadanacvlebis siCgaris saSuallo

maCvenebe B i, MV — sisxBZarRvis centrSi sisxbis nakadis saSuallo siCgare,
n - gasadavebis Tagtori dadgenili siCgaris profilisaTvis da D -
sisxBZarRvis diametri. miRebulia, rom roca n-is mniSvne Bl oba udris 2,
siCgaris profilli iZns paraboBur Tormas, rac Seesabameba puazelis
kanons.

sisxBZarRvTa kedBis gadanacvilebis daZabulobis gamosaTvlelad
Dammers et al. [105] 1yeneben Formu las:

T=WBV.¥

sadac t aris sisxBZarRvTa ked bis daZabu B obis saSuall o maCvenebell i,
WBV - sisxlis saerTo sibBante da y — gadanacv B ebis siCgare.

saerTo sisxBis sibBantis ganosaTvBeli fTormulBa SemuSavebullia
Weaver et al. mier. aRniSnulli parametris gamosaTvBlelad avtorebi iyenebdnen,
minis kapiBaruli viskozimetrebis saSuallebiT gazomil pRazmnis
webovanebas (Tp; mPa -s), hematokrits (Hct, %) da sisxBZarRvTa kedBis
gadanacv B ebis siCqaris saSuall o maCvenebe B's (¥p;s™7).

log WEBY = log ng+{0.030—0.0076 leg ) - Hel
gd-is gansazRvrisaTvis amerikulli skoBis mecnierebi upiratesobas

Hagen-Poiseuille-is Formu B is Semdegnair interpretacias aniWeben [106]:
=4 nQ/nr
sadac 1 - gadanacvBebis daZzabuBobaa, Q sisxBis nakadi, p -
arapirdapiri gziT gazomi BisibBante, r - sisxBZarRvis radiusi.
berznull'i skoBla gadanacvBebis siCgarisa da  daZabull obis

gamosaTvilelad upiratesobas Hagen-Poiseuille-is kanonze damyarebull Semdeg

Formu B ebs aniWebs:
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y = 32 Q/nd®
sadac y - gadanacv B ebis siCgarea, Q - saSuallo mocuBobiTi siCgare da
d-sisx BZarRvis diametri da,
1=32eneQad® an T =28¢n eud
sadac 1 - gadanacvlebis daZabulBobaa, Q - voRumetrulli nakadis
saSuall o siCgare, u — saSuallo siCgare da d — sisxBZarRvis diametri.

Pyke et al. [107], Gnasso et al. [108] avtorebi mocemull parametrTa
gamoTv il isaTvis upiratesobas Semdeg formu lebs aniWeben:

v=V/D; da T=1nV/D;

sadac y -gadanacvBebis siCgarea; T - gadanacvBlebis dazabuloba, n -
sisxlis siblante, D-sisxBZarRvis diametri, V-sisxlis nakadis saSuallo
siCgare.

sisxBZarRvis SigniT momgmedi yveBa Zala zegavBenas axdens
sisxBZarRvis samive Sreze. am mxriv gamonakBisia gd, romelic
izolirebulad sisxBZarRvis endoTeluri ujredebis Sreze zemogmedebs
[332] sisxBZarRvis diametris cvBilleba sisxBis nakadis cvlilebis
mixedviT ganisazRvreba gd-is doniT, rac damokidebullia kedlis
el astiurobasa da endoTell iumis funqcionalur mdgomareobaze [104] Verbeke
et al. [109] wamoayenes hipoTeza, rom dagveiTebuli nakad-damokidebu i
vazodi Bataciis maCvenebeli SesazBoa ganpirobebulli 1yos aramarto
endoTe B iumis dazianebiT, aramed asaxavdes gd-is Semcirebul
mniSvne B obasac. amasTan, gd ZiriTadi Taqtoria, romelic CarTulia
sisxBZarRvTa remodelirebis procesSi da zegavBenas axdens arteriaTa
meganikur maxasiaTeb Bebze [110,111]. Dammers et al. [105] kv B evam gamoavl ina
pirdapirproporciulli damokidebu Beba sisxBis wnevis simaRBesa da
gadanacv B ebis daZzabu B obas Soris.

Dammers et al. [105] mier Catarebullma kvBevam jganmrTel individebze
gamoavlina, rom gd-is, iseve rogorc sisxBis sibBantis mniSvnel oba
sisxBZarRvovani sistemis sxvadasxva doneze gansxvavebullia da gd-is
regu lacia BokaBurad xorcieldeba Ffiziologiuri TvalsazrisiT,

siTxis gd pasuxismgebe B i1a endoTeluri u j redebis sicocxlis
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unarianobasa da maT mier substanciebis produqciaze [106]. Sesabamisad, gd-
is mudmiv doneze SenarCuneba wamyvania sisxBZarRvTa normaluri
strugturulli da Ffungciuri Taviseburebebis SesanarCuneb Bad [106,110,111,319].

Kamaya da Togawa eqsperimentu lad gamoav B ines kavSiri gadanacvlebis
daZabu B obis mateba-Semcirebasa da arteriis dianetris cvlillebas Soris.
Sesabamisad, sisxBZarRvis kedBis gd aris arteriulli dianetris
umniSvne B ovanesi determinanti, romeBic mniSvne Bovania gd-is saSuallo
maCveneb B 1s mudmiv doneze SesanarCuneb Bad [112-115].

Framingham Heart Study Offspring Cohort kv Bevam gamoav B ina mxris arteriis
sawyis da gansakuTrebiT reagtiulli hiperemiis Semdgom arsebull Bokalur

gd-sa da mxris arteriis FMD-s Soris Zhieri koreBlacia [25]

1.2.6. nakad-damokidebulli vazodi latacia
endoTel iumi  ukiduresad mniSvneBovania sisxBZarRvTa tonusis

mudmivobisaTvis. igi monawi B eobs gsovi B ovani da organulli
moTxovni Bebebis Sesabamisad sisxBis nakadis reguBlaciaSi. nakad-
ganpirobebu Bi vazodi Batacia ganixi Beba, rogorc endoTe N ium-
damokidebu B1 procesi, romelic asaxavs kunTovani tipis sisxBZarRvTa
relagsacias gazrdilli sisxBis nakadis sapasuxod, romeBlic Tavis mxriv
asocirebullia gd-is zrdasTan.

sisxBZarRvis SigniT sisxBis nakadis zrdis sapasuxod ganviTarebul
vazodi Batacias nakad-ganpirobebull i vazodi Batacia ewodeba  [108].
aRniSnull1 Tfenomeni pirveBad Schretzenmayer et al. mier igna aRweri Bi. nakad-
damokidebu i di Batacia aris BokaBuri sisxBZarRvovani pasuxi,
rome B ic axasiaTebs adamianTa yve B a msxvi B arterias [16,116,320].

erT-erTi  umniSvne B ovanesi meganikuri stimuli, romelBic iwvevs
endoTe lium-damokidebul vazodi Batacias aris gd, rac endoTeluri
ujredebis gaswvriv sisxBis mnoZraobiT ganisazRvreba [117]. amasTan,
kv B evebiT dadasturda, rom mxris arteriis nakad-damokidebu li dilatacia
damokidebu Bl ia rogorc gd-is cvlilebebze, ise sisxBis webovanebis
doneze [118].

Leeson et al. [98] kvEevam gamoavlina, rom sisxBis nakadis cvlilebis

piki magsimaBur mniSvne Bobas sisxBZarRvis 15 wuTiani okBuziis Semdeg
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aRwevs, maSin roca sisxBZarRvis magsimaBuri di Batacia miiRweva mxo l od
45 wuTiani okBuziis Semdeg. amas garda, Sorenson et al. [36] gamoav B ines, rom
arteriis 455 wuTze ufro xangrZlivi okBuzia ar zrdis vazodi Bataciis
magsimaBur mniSvne B obas. Sesabamisad, egspertTa rekomendaciiT nakad-
damokidebu Bi vazodi Bataciis misaRebad mizanSewoni Bia arteriis 455
wuTiani okBuzia

Stenborg et al. [75] SeiswavBes endoTel iun-damokidebu i1 vazodi Batacia
insu l tian pacientebSi. dazianebul1 endoTell iun-damokidebuBi vazodi la-
tacia aRiniSna rogorc insull tian, aseve hipertenziis mgone sakontrollo
JguFfis pacientebSi; amasTan dazianebulli endoTel ium-damoukidebeli
vazodi Batacia ganmovBinda mxoBod insulltian JgufSi. aRniSnulli
miuTiTebs insull tian pacientebSi vazodiBataciis ufro mZime Xxarisxis
dazianebis arsebobaze, rac avtorebma axsnes aw-is ufro maRali cifrebis
arsebobiT insull tianTa qve JgufSi.

mrava B gzis dadginda, rom nakad-damokidebu I i di Batacia
mniSvne B ovnadaa damokidebu R i arteriaTa Zomaze [28,72,119,120]. es
ukanaskneB1 ki FarTod varirebs TviT janmrTel populaciaSic ki [34121]
mkv B evarebma gamoav B ines damokidebu Beba kunTovani tipis sisxBZarRvis
sawyis dianetrsa da nakad-damokidebuli vazodiBataciis procentul
maCvenebe s Soris [33,70,72,108]. kerZod, rac ufro mcirea arteriis diametri,
miT ufro ZBeria misi dilatacia Silber et al. [39] monacemebiT, aRniSnulli
aixsneba erTidaigive stimulze ufro didi hiperemiuli gd-is warmogmniT
mcire zomis arteriebSi. Silber et al. [33] avtorTa mtkicebiT, aRniSnulli ar
asaxavs mcire diametris sisxBZarRvis mgone populaciaSi endoTel iumis
Tungciis ukeTes statuss. Mitchell etal. [25] da Pyke et al. [107] monacemebiT, FMD
maCvenebe B ze garda sisxBZarRvis diametrisa, gavBenas axdens gd-is donec
mosvenebu B mdgomareobaSi. amasTan, rac ufro maRalia gd-is mniSvne I oba
mosvenebu 1 mdgomareobaSi, miT ufro didia nakad-ganpirobebulli
vazodi Bataciis maCvenebeBic. Celermajer et al. [28] kvEeviT aCvenes, rom
hiperemiull sisxBis nakadTan, da Sesabamisad gd-Tan SedarebiT nakad-
damokidebu i vazodi Bataciis procentulli maCvenebelB i xasiaTdeba ufro

maRa B 1 mgrZnobe B obiT.
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Harris et al. [89] aCvenes, rom nakad-ganpirobebulli vazodi Bataciis
mniSvne Boba pragtikuBlad ar icvBeba kvBevis 2 saaTiani periodis
ganmav B obaSi; da meorec, ganmeorebiT reaqtiull hiperemias dillis 2
saaTiani periodis ganmavBobaSi (30 wuTSi erTjer) aranairi efeqti ar
gaaCnia FMD-s mniSvne I obaze.

I iteraturaSi ar arsebobs normu B i nakad-damokidebu B i
vazodi Bataciis procentulli maCveneb Bis nmkacri mtkicebu Beba. amasTan,
dadgeni Bia, rom jganmrTel moxaliseebis mxris arteriis magsimaBuri
cvilileba nakad-damokidebuli1 dilataciis dros nmeryeobs 10-20%-is
Targ BebSi [34].

sisxBZarRvTa +Tungciuri mdgomareobis SesafasebBlad, egspertebis
mier rekomendirebu l ia nakad-ganpirobebu Bi vazodi Bataciis parallelurad
endoTe B ium-damoukidebe B i vazodi Bataciis gamokv B evac, rac
sisxBZarRvTa g BuvkunTovani ujredebis fungciuri mdgomareobis
ganmsazRvre B ia [122]. dadgeni Bia, rom kardiovaskuBuri risk-fagtorebis
raodenobrivi mateba asocirebullia nitroghlicerinis efeqtis
SemcirebasTan, miuxedavad endoTelliumn-damokidebuli vazodi Bataciis

donisa, rac gansakuTrebiT mniSvne B ovania riskis stratificirebisaTvis.

12.7. endoTeluri fungciis ritmulli variabel oba
ZuZumwovrebSi, da Sesabamisad adamianSic cirkadull i ritmi

ganisazRvreba endogenur “peismeikerSi”, kerZod hipoTalamusSi moTavsebull
supraTalamur birTvSi. pinealuri jJirkvali aris neiroendokrinuli
gadamcemi, romeBic retinaluri Ffotoreceptorebidan retinohipoTalanuri
tragtiT miRebulli informaciis  sapasuxod informacias pirdapir
supraTalamuri birTvidan iRebs. retinadan mowodebulli informaciis
sapasuxod supraTaBamuri DbirTvi astimuBirebs pinealur Jirkvals,
romelic Tavis mxriv gamoyofs hormonebs: serotonins - dRisiT da
me Batonins — RamiT [123].

dadgeni B'ia, rom sisxBZarRvovani sistemis zogierTi komponentis (mag.
endoTeluri ujredebis aqtivoba, HBeikocitebisa da Trombocitebis
urTierTgmedeba, I ipoproteinebis metaboBizmi) aqgtivoba dRe-Ramur

regu Bacias eqvemdebareba. Sesabamisad, aRniSnu i procesebi eqvemdebarebian
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endogenur cirkadull saaTsa da egzogenur fFaqtorebs, rogoricaa sinaT Be-
sibnelis cikli. endoTeliun-damokidebu 01 vazodi B ataciac meryeobs dRis
ganmav B obaSi. aRniSnuli ritmuBoba dakargulia dadgenili koronaruli
daavadebis mgone individebSi da TviT aTeroskBerozis adreul
safexurebzec ki [123]

cirkadullit ritmi CarTulia kardiovaskuBuri da cerebrovaskuluri
daavadebebis ganviTarebis paTogenezSi. miokardiumis infarqtis,
kardiaBluri ariTmiis, wuecari kardiulli sikvdilisa da insulltis
SemTxvevaTa pikuri maCvenebel@ i1 di Bis saaTebSi aRiniSneba (06:00-dan 12.00-
mde), xoB o yve Baze daball 1 maCvenebe B i1 Ramis saaTebSi [124] kv B evebma aseve
gamoav B ina HBeikocitebis aqgtivaciisa da endoTeBuri Tungciis droze
damokidebuli cvBilebebi, rac SesazBloa wamyvan rolls TamaSobdes
Trombozsa da anTebiTi cviBilBebebis ganviTarebaSi. zemoaRniSnuli
Sesaz Bl 0oa aixsnas avtonomiuri nervulli sistemnis momatebu Bi agtivobiTa da
mocirkulire kateqoBaminebis gazrdilli doniT dilis saaTebSi, rac
asocirebullia gazrdill sisxBZarRvovan tonusTan, mocirkulire sisxlis
mocu B obasa da wnevasTan.

Walters [123] mier naCvenebi igna, rom estradiolis Fiziologiuri done
iwvevs koronarulli arteriebis relagsacias da astimuBirebs endoTeluri
ujredebis mier NO-s produgcias. Hashimoto et al. [125], Taddei et al. [325]
avtorebma ki gamoavBines, rom mxris arteriis endoTell iun-damokidebu R i
vazodi Batacia izrdeba menstruaciis Fazidan gvian FolikuBur Tazamde,
mcirdeba adreuli BuTeinuri Fazidan da kvBav izrdeba gviani BuTeinuri
Tfazisas. aRniSnulli absoButurad Seesabameba sisxBSi estrogenebis
Semcve B obis dones menstrualuri ciklis ganmav I obaSi.

endoTeliumis TFungciuri mdgomareobis Sesafasebeli dReisaTvis
momgmedi gaid Bainis mixedviT, yveBla zemoaRniSnulli Tfagtori unda ignas
magsimaBuri sizustiT gaTvaBiswinebuli reaBluri Sedegebisa da kvHBevis

maRall 1 sarwmunoobis misaRebad.
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128. sisxBZarRvTa endoTeliumis Ffungciuri mdgomareoba arteriuli
hipertenziisa da kardio-vaskulluri risk-fagtorebis arsebobis
dros
mecnierTa Soris ar arsebobs erTiani azri da sarwmuno

mtkicebu Beba ed-is arsebobis Sesaxeb ah-is dros [17,52,78,79,80,81,82,371]
avtorTa umrav B esoba adasturebs, rom nakad-damokidebu Bi1i vazodi Batacia
darRveulia ah-is mgone periferiull da koronarulli cirkulaciis
kunTovani tipis arteriebSi [56,83]. amasTan, WNiteraturaSi arsebobs
aRniSnu B is sawinaaRmdego monacemebic. Cockcroft et al. [84] avtorTa _jgufma
kvBevis Sedegad aCvena, rom ah-is mgone pacientebs SenarCunebulli aqgvs
endoTe B ium-damokidebu i vazodi Bataciis unari da ed-is arsebobis
ganzogadeba yveBa hipertenziull pacientze, arakoreqtullad miiCnies.
sawinaaRmdego daskvnamde mividnen Sainani da Maru [85], rome B Tac kvHlevis
Sedegebze dayrdnobiT daadgines, rom ed Tan axBavs ah-is TviT msubug
Tormebsac ki. amasTn, boB o drois Framingham Heart Study-m [86] ver gamoav B ina
ed-is mizezobrivi kavSiri ah-is ganviTarebaSi.

mkvBevarTa Soris ar arsebobs erTiani azri ed-s, ah-is
xangrZ bl ivobasa da xarisxs Soris damokidebu Bebis Sesaxeb. Lauer et al. [87]
kv B evisas ar gamovlinda kavSiri nakad-ganpirobebull vazodi Bataciasa da
aw-is xangrZBivobas Soris. aRniSnuli avtorebma axsnes ImiT, rom ah-is
xangrZ B ivoba fardobiTi sididea da misi zusti gansazRvra praqtiku lad
SeuZlebeli.

ed-is ganviTarebis paTogenezuri meganizmi ah-is dros ar aris
srullad axsni Bi. BiteraturaSi cnobilia rom ed SesaZl oa win uswrebdes
da monawi B eobdes ah-is ganviTarebaSi.

Plavnik et al. [88] daaskvnes, rom jganmrTell, aTeroskBerozis
tradiciulli risk-fagtorebis armgone normotenziul popu BaciaSi
sistoBuri wnevis mcire matebasac ki SeuZBia endoTeliumis Fungciuri
mdgomareobis gauareseba Bonetti et al. [73], Harris et al. [89] ed-s ganixi Baven,
rogorc maRall 1 riskis pacientebis identifikaciisaTvis saliro
diagnostikur 1iaraRs. liyama et al. [79], Palmieri et al. [90], Zizek et al. [91]
monacemebiT, erT-erTi yveBlaze adreulli cvlilleba romelic vlindeba TviT

1 xarisxis ah-is dros an hipertenziis ojaxuri istoriis mgone maRali
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normu B i wnevis mgone individebSi, aris endoTel iumis dazianebu Bi pasuxi
reagtiull hiperemiaze. Lauer et al. [87] kvBevis Sedegad daaskvnes, rom ah-is
mgone pacientebs aReniSnebaT nakadis Semcirebuli rezervi. Rizzoni et al. [92]
kv B evis Sedegebze dayrdnobiT gaakeTes daskvna, rom ed damokidebu B ia ara
sisxBZarRvTa struqturull dazianebasa da hipertenziis etiologiaze,
aramed hemodinamikur cvili Bebebze. Gokce et al. [11] avkorebma gamoav l ines,
rom ah-is dros aRiniSneba rogorc endoTel ium-damokidebulli, aseve
endoTe B ium-damoukidebeB1 vazodi Bataciis darRveva, rac metyvellebs
srulliad sisxBZarRvovan da ara romell ime konkretull1 Sris disfunqciaze.
Lauer etal. [87] azriT, ah-is dros mxris arteriis endoTell iun-damoukidebe I i
vazodi Bataciis darRveva ganpirobebulli unda 1iyos ara sisxBZarRvTa
gBluvkunTovani ujredebis dilataciis wunaris dagveiTebiT, aramed
kunTovani  tipis arteriebis remodelirebiT, kerZod sisxBZarRvis
gazrdi Bi sawyisi diametriT mosvenebis mdgomareobaSi. Perticone et al. [44]
kvBevis Sedegad pirvelBad dadginda, rom winamxris ed aris kardiovasku-
Buri garTullebebis ganviTarebis ZRieri prediqtori ah-is dros.

Dzau da Gibbons Teoriis mixedviT, kardiovaskuBur daavadebaTa
pragtikulad yvela risk-fagtors SeuZBia sisxBZarRvovani endoTel iumis
dazianeba, NO-s gqronikuli deficitis gamowveva da aTeroTrombozisa da
aTeroskblerozis srulli kaskadis CarTva [14]. dReisaTvis ar arsebobs
erTiani azri endoTeBuri disfungciis pirveladi Tu meoradi ganviTarebis
Sesaxeb ah-is dros. ed ganixi Beba rogorc faqtori, romelic amZimebs ah-is
mimdinareobas da auaresebs prognozs [14] endoTel ium-damokidebuli
vazodi Bataciis dazianebis meganizmi ah-is mgone pacientebSi SesaZll oa
aixsnas [1,2587]: a) NO-s Semcirebulli warmogma da gamoyofa; b) NO-s
gazrdi Bi inagtivacia/degradacia Tavisufalli radikalebis mier; Q)
membranu B i receptorebis mgrZnobeBobis Semcireba  gadanacvlebis
daZzabu B obis mimarT; d) vazokonstrigtorulli substanciebis momatebul
sinTezi.

endoTeBuri Fungcia SesaZll oa gauaresdes kardiovasku Buri sistenis
tradiciulli risk-fagtorebis [93-96,328], ogaxuri hiperqo Besterinemiis [97],
mweve B obis, Sagriani diabetis da hiperhomocisteinemiis [56], aqtiuri da
pasiuri mweve Bobis [98] Tanaarsebobis dros. Vita et al. [99] mtkicebiT,
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kunTovani da rezisitiulli tipis arteriebis vazodi latatorulli fungciis
darRvevas gaaCnia udidesi prognozull'i mniSvne I oba

Taddei et al. [100] ed-is arseboba gamoav B ines hipertenziull pacientTa
JanmrTel STamomav B obaSi. Taddei et al. [101,102], Hekpyrenko u ap. [103] kvBevis
Sedegad mividnen daskvnamde, rom asakis mateba kavSirSia endoTeliumis
acetilgolinze pasuxis SesustebasTan rogorc hipertenziull aseve

normotenziull pacientebSi.

13. arteriulli wnevis cirkaduli variabeBloba da misi kBinikur-
prognozuli mniSvneloba arteriuli hipertenziis mqone
pacientebisaTvis

131 arteriulli wnevis gazomvis istoria da meTodebi

arteriulli wnevis gazonvis istoria 1733 wlidan iwyeba Reverend Stephen
Hales-is aRmoCeniT, romel@mac cxenis arteriaze dadebull minis mi BakSi
sisxBis donis matebis tendencia gamoavBina. aw-is sazomi xell sawyos
Segmnis pirveli mcdeBoba S. Basch-s (1876w) ekuTvnis. meTodis daxvewi i
versia da gaumgobesebuli manJeti SemoTavazebuli igna i1talieli
mecnieris Scipione Riva-Rocci-is (1896) mier, romelBic iTvBeba tradiciulli
sTigmomanometris Semgmne Bad. riva-roCis manJeti sull raRac 4-5 sm siganis
iyo da iZBeoda 30 mmwwysv-iT ufro maRall monacemebs realBlurTan
SedarebiT. manJetis modifikacia F. Reckling-hausen-is mier ganxorciellda,
romelBic 12 sm siganis iyo da pragtikullad bolo wBebande ar Secvlilla
[126]. 1905 wHWBamde, aw-is gazomva izolirebullad pallpaciur meTods
efuZneboda. korotkovi aris aw-is gazomvis auskulltaciuri nmeTodis
TuZemdebe 11, romelmac garkveu Bwi Bad CaanacvBa pallpaciuri meTodi da
TfarTod dainerga kBinikur pragtikaSi. aw-is 24-saaTiani intraarteriulli
invaziuri ambuBatoriulli nmonitoringi ganixilleba rogorc “oqros”
standarti da yvela arainvaziuri monitoringis aparatebi saWiroeben
masTan vall idacias.

arteriulli wnevis ambuBatoriulli monitorirebis (awam) meTodis

TuZemdeb Bad Maurice Sokolow, San Francisco, California (1950-1iani w Bebi) iTvleba
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aw-is anbu Batoriullad gasazonmi pirveli arainvaziuri aparati
gamogonebu B 1igna 1962 wells. meTodi naxevrad-avtomaturi iyo, ramdenadac
haeris Catumbva manJetSi uSuallod pacientis mier manuaBlurad xdeboda.
aparatis mogmedebis principi ausku l taciur Tenomenze, kerZod korotkovis
tonebis aRgmaze i1yo dafuznebuli. ing B i1sSi, ogsFordis universitetSi eqim
Frank Stott-is mier Seigma pirveli srullad avtomaturi sisxBis wnevis
sazomi monitori, romelis saSuallebiTac pirvelad ganxorcielda wnevis

gazomva Zi Bis periodSi.

1311 arteriulli wnevis ambulatoriulli monitorirebis aparatTa

tipebi

dRes arsebulli awam-is aparatebi msubugia, adviBlad satarebeli,
zusti, uxmauro, avtomaturi, progranmi rebadi da kompiuterTan
adaptirebu i [127,128]. awam-is tegnika emyareba oscilometrull an
ausku l taciur princips. awam-is auskull tatiur principze dafuZnebuli
aparatebis dadebiT mxared iTvEeba is, rom xelis moZraoba ar asocirdeba
cdoni BebasTan. amasTan, garemoSi arsebuli bgerebis mimarT aparati
mgrZnobiarea, rac cdomi Bebis mizezi SesaZBoa gaxdes. oscilometrulli
awam-is  aparatebi mgrZnobiarea aw-iT ganpirobebuli sisxBZarRvTa
vibraciis mimarT. osciBometrulli meTodi ar reagirebs garemoSi arsebull
xmaurze, Tumca xelBis sivrceSi gadaadgi Beba an i1zometrulli datvirTva
SesazBl oa cdonmi Bebis mizezi gaxdes. orive tegnikis gamoyenebisas manJetSi
haeris Catumbvisa da gamoSvebis siCgare, gazomvaTa sixSire, magsimaBuri da
minima Buri Catumbvis wnevis programireba sistemaSi SesaZlebelia eqimi-

mkv Bevaris Sexedu BebaTa mixedviT [129].

13.12. arteriulli wnevis ambullatoriulli monitorirebis Catarebis
Cvenebebi da rekomendaciebi
awam-is Catarebis Cvenebebi araerTgvarovania meTodur rekomendaciebsa

da egspertTa mosazrebebSi. amasTan, miuxedavad garkveuBi SezRudvebis
arsebobisa, pacientTa kontingenti, sadac unda Catardes awam, mzardi

xasiaTisaa. kBinikuri mdgomareobani, romeBTa dros rekomendirebulia
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awam-is Catareba, garkveu Bwi Bad gansxvavebu Bia JNC 7-isa da ESH/ESC 2007-
is gaid BainebSi. amasTan, kB inikur mdgomareobaTa CamonaTvali, romelic
saWiroebs awam-is Catarebas, ufro vrcelia evropis gaidBainSi (ix.
damateba 1).

garda gaidBainebiT gaTvalBiswinebulli Cvenebebisa, hipertenziis
dargSi momuSave eqspertebis rekomendaciebiT, awam unda Catardes Semdeg
SemTxvevebSi [130]:

o yvela axBad diagnostirebul hipertenziul pacientSi,

romell Tac diagnozi daesvaT kBinikur gazomvebze dayrdnobiT

[127];

o mosazRvre da BabiBuri hipertenziis mgone pacientebSi
[131,132,133];

o pacientebSi, sadac aRiniSneba samizne organoTa dazianebis
progresireba, miuxedavad adeqvaturi sisxlis wnevis

kontrolisa, oTFTisis sisxBis wnevis gasinjvebis monacemebiT
[131,132,133];

o maRa Bl 1 riskis pacientebSi (mag. gadatani Bi1 insull ti, Sagriani
diabeti) ah-is kontrolis donis Sesafaseblad [131];

o mkurnal obis taqtikis gansazRvris mizniT moxuc pacientebSi
[131];

“TeTri xalaTis normotenziis” anu “SeniRbuli hipertenziis”
gamosaricxad [134].

imisaTvis, rom monacemebs gaaCndeT maRali sizuste, awam-is
Catarebisas mkvBevarTa mier daculli unda ignas egspertTa rekomendaciebi
awam-is Catarebis Sesaxeb, rac mocemu B ia Sesabamis gaid BainSi (ix. damateba
2).

1313. arteriulli wnevis 24-saaTiani monitorirebis Catarebis tegnikuri
aspeqtebi
dadgeni Bia, rom awam wnevis kB inikur gazomvebTan SedarebiT ukeT
korel irebs samizne organoTa dazianebasTan [135136]. amasTan, is erTaderTi
meTodia, romeBic iZBeva Ramisa da cirkadulli wnevis variabell obis

Sefasebis saSuall ebas.
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T. Pang and M. Brown [137] mier Catarebulli kvBevis Sedegebma aCvena, rom
pacientis asaki, wona, sgesi, mxris garSemowerilBloba da hipertenziis
xarisxi korelirebs awam-is aparaturis SecdomasTan, amasTan aRniSnulli
cdomi Beba ZalBian mcirea imisaTvis, rom zegavBena moaxdinos kRinikur
Sedegebze. arteriull i1 wnevis mateba asocirebulia siftxizles, nentalur da
Tizikur agtivobasTan; xoB o dagveiTeba mosvenebasa da Zi Bis periodTan
[135,138]. awam-as mniSvne Bovania Zilisa da RviZilis periodebis zusti
Sefaseba. amisaTvis zogi avtori upiratesobas dRiuris Sevsebas aniWebs,
zogic drois Tigsirebulli intervalebiT kvBevas [139]. O’Brien [140], Rachmani
et al. [141] rekomendacias uweven msubugi sedativebis gamoyenebas awam-is
Catarebis periodSi, diskomfFortis Tavidan aci Bebis mizniT.

Conen et al. [142] hospitalizebull pacientze SeiswavBles aw-is 24-saaTiani
monitoringis meTodis Catarebis upiratesobani hospitalur pirobebSi.
kvBevis Sedegad maT daaskvnes, rom hospitalur pirobebSi monitorireba
ufro Sedegiania aradiagnozirebulli hipertenziis gamosavBenad. maT mier
gakeTebu B daskvnas hyavs mravall i oponenti, rome Inic sxvadasxva kvl evebze
dayrdnobiT upi ratesobas ambu Batoriul pirobebSi Catarebu
monitorirebas aniWeben da mocemull avtorTa SemoTavazebas “mou Bl odnells”
uwodeben.

dargis egspertebis daskvniT, awam kB inikur-prognozull i aspeqtebidan
gamomdinare ufro TarTod unda gamoiyenebodes yoveldRiur kNl inikur
pragtikaSi. amasTan, aucilebelBia misi Catareba pacientisaTvis Cveul
garemoSi da ara kB inikur pirobebSi [142,143].

eqspertTa rekomendaciiT imisaTvis, rom awam-iT miRebulBi Sedegebi
THhobdes did kBRinikur da predigtorull mniSvneBobas, aucillebelia
gamoyenebu i aparati zustad Seesabamebodes 1987 wels The Association for the
Advancement of Medical Instrumentation (AAMI) mier gamogveynebu Bl rekomendaciebs
eleqgtrulli an aneroidulli sTignmomanometrebis standartebis Sesaxeb,
rome B ic British Hypertension Society-s [144,350] 1990 wHlis protokolis
Semadgen B obaSia Sesulli. 1993 wells arsebulli reviziis dros, standartebi
mowonebu l igna da dResac agqtualBluria mocemul dargSi [145]. amas garda,

Blood Pressure Monitoring Group of the European Society of Hypertension-ma gamoaqgveyna
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gamartivebu i protoko i awam-is standartizaciis Sesaxeb

mwarmoebe B TaTvis da mkv BevarTaTvis [146].

1314, arteriulli wnevis cirkadull ritmze momgmedi fagtorebi

aw metad variabe Buri parametria maRalia misi FRlugtuacia dRe-Ramis
ganmav B obaSi; gansakuTrebiT maRalBlia dillas, gaRviZebis saaTebSi da
minimaBur mniSvne B obas Ramis saaTebSi, Zi Bis dros aRwevs [143]. normaSi,
dRis wnevis maCveneb Bebi aRemateba Ramis wnevis dones. aRniSnulli
asocirebullia simpaTikuri nervulli sistemis agtivobis matebasTan
siftxizlis saaTebSi. dadgeni Bia, rom 24 saaTian sisxBis wnevis profill ze
gavBlenas axdens garemosa da qceviTi Taqtorebi [349]. janmrTel pirebze
Catarebu B ma kvl evebma, sadac minimumamde iyo dayvani Bi garemos zegav B ena
individze, gamoavBina rom egzogenuri TFaqtorebi wamyvania aw-is
ritmu Bl obaSi [147,364].

Cavelaars et al. [148] aw-is 24-saaTiani invaziuri gamokvBeviT Seiswavles
Tizikuri aqtivobis (wola jJdoma, dgoma da siarulli) gavBena aw-is
cirkadull ritmze. kvBevis Sedegad gamov Bl inda, rom dRis aw mniSvne I ovnad
aris damokidebuli  Fizikuri agtivobis tipze. kerZod, siarulli
dakavSirebu lia sistoBuri wnevis dRe-Ramuri variabeBobis zrdasTan da
diastoBuri sisxBis wnevis cirkadulli variabeBobis SemcirebasTan.
Cavelaars et al. [148] Sedegebis analizisas miuTiTes, rom diperobis Tenomeni
ar aris dakavSirebuli Tizikuri agtivobis tipsa da raodenobasTan,
romeBic Seasrulla pirma dRis ganmavB obaSi; Sesabamisad, TFTizikuri
agtivoba ar aris wamyvani Tagtori diperoba/non-diperobis statusis
gansazRvraSi. amasTan aRsaniSnavia, rom callkeull individSi sisxBis wnevis
Ramis dawevis xarisxi mniSvne B ovnadaa damokidebuli droze, romelic
daixarja callkeuli agtivobis SesasrullebBad dRis ganmavBl obaSi. garda
aRniSnu Bisa, Cavelaars et al. kvBevis Sedegad daaskvnes, rom aw-is Ramis
dawevis xarisxze mogmedebs Ramis ganmavBobaSi arsebulli TFizikuri
aqtivoba, uzZi Boba, Zi Bis apnoes sindronmi, xvrinva, Zi Bis sxvadasxva saxis
darRvevebi. da boBos, non-diperebSi arsebulli cirkadulli profili
SesaZzl oa ganpirobebu i iyos manJetis gabervisas Seqmni Bi1 diskomfortiT

Zi Bis ganmav I obaSi.
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cnobi Bia, rom garda Tizikuri agtivobisa, aw-ze gavBenas axdens
Tsigo-emociuri gadaZabva da stresebi. pirovnebis TFsiqoBlogiuri tipi
garkveu lwi Bad gansazRvravs ew. “TeTri xalaTis” anu “izolirebuli
ofTisis” hipertenziisa [149-15]] da ew. “TeTri xalBaTis normotenziis” anu

“SeniRbu B'i hipertenziis” gamov I inebasac [152,153].

1315 arteriulli wnevis ambulatoriulli monitorirebis upiratesobani
arteriulll wnevis diagnostikis sxva meTodebTan SedarebiT
mravallma kvBevam gamoavBina aw-is 24-saaTiani ambuBatoriuli

monitorirebisa da saxBis pirobebSi gazomilli wnevis kBRinikur-
prognozulli upiratesoba ew. “oFfisis wnevasTan” SedarebiT [143]
hipertenziis mocemulli dargis egspertebi mkacr rekomendacias uweven,
rogorc aw-is 24-saaTiani ambuBatoriulli monitoringis, ise saxlis
pirobebSi wnevis TviTgazomvis ganxorciellebas ah-is diagnostirebis
mizniT, gansakuTrebiT 1im pirebSi, sadac arsebobs eWvi “TeTri xalaTis
hipertenziis arsebobaze” [154]. riskis Sefasebisas da mkurnall obis taqtikis
SerCevisaTvis mniSvneBovania izoRirebulli kB inikuri hipertenziis anu ew.
“TeTri xalaTis hipertenziis” diagnostireba misi prognozulli
mniSvne B obis Sesaxeb azri egspertebs Soris urTierTsawinaaRmdegoa.
zogierTi avtori aRniSnulli hipertenziis gavrcellebis did procentze
miuTiTebs, rac Mancia and Parati [155] azriT reallobas mokBebulia da
gazomvebSi daSvebu Bi Secdomebis brallia

pirovnebis individuaBluri riskis SefasebisaTvis da prognozuli
TvalsazrisiT Seucvlell meTods awam warmoadgens, radgan aw-is cirkadull
variabe Bobas dReisaTvis udidesi predigtorulli mniSvneBoba eniWeba.
amasTan, dReisaTvis, aw-is SemTxveviTi kBinikuri gazomvebi hipertenziis

skriningisa da diagnostikis gvakuTxedad rCeba
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132. arteriulllt wnevis cirkadullt profilli normasa da paTologiis
dros

O’Brien [139] da Stolarza [156] aw-is 24 saaTian profi BSi ganasxvaveben 3
Tanjaras, kerZod: a) saRamos b) Ramis anu bazaBuri da g) gaRviZebiswina
anu di Bis Ffanjara normaSi, saRamos FfanjaraSi aRiniSneba aw-is daqveiTeba
dRis wnevasTan SedarebiT, romelic pBlatos bazaBlur TanjaraSi aRwevs
(“diperi” profili) da Semdgom isev imatebs dilBis TfanjaraSi da aRwevs
dRis wnevis dones.

TiTgnis yveBa individs axasiaTebs aw-is erTidaigive variabel oba,
kerZod aw-is piki viTardeba dilas, gaRviZebis momentSi, Semdeg TandaTan
ik Bebs da minima Bur mniSvne B obas SuaRamisas aRwevs [138].

rogorc janmrTel, ise hipertenziull pirebSi sistoluri da
diastoBuri wnevis cifrebi Ramis periodTan SedarebiT ufro maRalia
dRis ganmav B obaSi [157]. normaSi, saRamos dadgomasTan erTad iwyeba wnevis
mdgradi daqveiTeba, ise rom minimaBur mniSvne Bobas SuaRamis 0%-dan 200
saaTamde aRwevs. Ramis 2%-saaTidan iwyeba wnevis neli, magram myari mateba,
romelic 4% saaTis Semdeg xdeba ufro nmkveTri manam, sanam ar miaRwevs
dRis dones. wnevis dilis mateba iSviaTad aRemateba 20/15 mmvwy.sv-s da
pragtiku Bad ar aWarbebs 140/90 maCvenebe Bs. awam aris erTaderTi meTodi,
romeBic iZBeva di Bis hipertenziisa da wnevis di Bis matebis detalurad
Seswavl is SesaZ B eb l obas.

arteriulll  wnevis Ramis dagveiTebis xarisxis ganosaTvlelad
egspertTa mier [138] mowodebuBia Formulla: wnevis Ramis dagveiTebis
xarisxi = (1 - saSuall o Ramis wneva/saSuallo dRiuri wneva) x 100.

dilis presorulli aweva, anu ew. “dilis presorulli tallRa” aris
sisxBis wnevis moulBlodneli mateba diBiT, adamianis gaRviZebis momentSi
[158]. dReisaTvis egspertTa Soris ar arsebobs konsensusi “dilis
presorulli talRis” gansazRvris Sesaxeb. upiratesad 1igi ganisazRvreba
orgvarad: a) Ramis ganmavB obaSi wnevis yvelBlaze ZBieri vardnisa (dilis
sisto Bur wnevas minus umdab Besi sistoBuri wneva Ramis ganmav B obaSi) da
b) gaRviZebiswina (dilBis sistoBur wnevas minus gaRviZebamde arsebulli
wneva) wnevis cifrebis mixedviT. mkvBevarTa umetesoba meore variants

aniWebs upiratesobas [138]:
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“diBlis presorulli tallRa” = gaRviZebidan 2 saaTis ganmavll obaSi
arsebuli saSuallo sistoluri wneva - gaRviZebamde 2 saaTis ganmav B obaSi
arsebul'i saSuallo sistoRuri wneva.

Gibson et al. [159] ganixi Bavs ori saxis dilis hipertenzias: 1)
pacientebi, romelBTac aReniSnebaT dilis hipertenzia, rogorc Ramis
saaTebSi momatebuli wnevis uwyveti Kkomponenti, anu ew. nondiperi
pacientebi da 2) ew. “dilis presorulli talRa”, rac garkveullwilad
kavSirSia aw-is zezRurbBovan daqveiTebasTan Ramis saaTebSi. am
pacientebisaTvis, Ramis wnevis daqveiTebis xarisxi dRis wnevasTan
SedarebiT aRemateba 20%. normaSi jJFanmrTell, normotenziull individebs
aReniSnebaT aw-is dilBis mateba gaRviZebis saaTebSi, rac gaRviZebidan

randenime saaTSi ganicdis normall izacias [160].

133. arteriulli wnevis kBasifikacia 24-saaTiani ambullatoriuli
moni€orirebis mixedviT

1331 kBasifTikacia arteriulli wnevis dRe-Ramuri ritmis mixedviT
dadgeni Bia, rom sisxBis wneva mniSvneBovnad varirebs dRe-Ramis

ganmav B obaSi, magram am cvBlilebaTa prognozulli mniSvneBloba jer Kkidev
diskusiis sagnad rCeba [129,161]. individTa umetesobas Ramis saaTebSi,
kerzod Zilis dros aReniSneba aw-is dagveiTeba, rasac Tan axBavs
gulliscemis sixSiris gaiSviaTebac [154,162] normaSi, ZilBis rem-Ffazis
(Tvalis kakBebis swrafi moZraobis faza) dros, romelic xasiaTdeba xSiri
gamoRviZebebiT, aw imatebs daax B oebiT 5%-iT. xoBlo Zilbis non-rem-fazis
dros, romelic Seadgens Zi bis 75-80%-s da Warbobs Ramis pirvel naxevarSi,
aRiniSneba arteriulli wnevis 5-14%-iani dagveiTeba dRis wnevasTan
SedarebiT [163]. amasTan gamov B inda, rom individTa garkveull nawi BSi ara
Tu ar aRiniSneba wnevis dagveiTeba ZiBis periodSi, aramed SeiniSneba
matebis tendenciac ki. aRniSnulli faqti daedo safuZvBlad aw-is cirkadulli
profi Bis mixedviT SemuSavebu l k BasiFfikacias.

sisxBis wnevis diperi/non-diperi kBasifikacia pirvelad 1988 wels,

O’Brien et al. mier igna SemoRebu Bi, mas Semdeg rac retrospeqtulli analiziT
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pacientebSi non-diperi wnevis proFfiBiT diper profilTan SedarebiT
insull tis maRali riski gamovll inda

diperisa da non-diperis gansazRvra araerTgvarovania sxvadasxva
kv B evaSi [164-166]. kB asifikaciisaTvis arsebobs ramdenime meTodo Bogiuri
midgoma. kerzZod, Verdecchia et al. [167] azriT kBasifikaciur struqturas
safuzvlad unda edos wnevis 10%-iani daqveiTeba Ramis saaTebSi dRis
wnevasTan SedarebiT. dReisaTvis normad miCneuBia aw-is Ramis dawevis
xarisxi 10-19%, anu diperi sisxBis wnevis cirkadulli profili.

dReisaTvis momgmedi aw-is cirkaduli profilis kBasifikacia aseTia
[157]: egstremdiperi (sistoBuri wnevis Ramis dawevis xarisxi >20%); diperi
(sistoBuri wnevis Ramis dawevis xarisxi 10%-dan 19%-mde); aradiperi
(sistoBuri wnevis Ramis dawevis xarisxi 0%-dan 9%-mde) da Sebrunebulli
diperi (sistoBuri wnevis Ramis dawevis xarisxi <0% an aRiniSneba misi
mateba).

25-dan 74 wBamde asakis pirTa wnevis cirkadull'i profilis SeswavBan
gamoavlina, rom wnevis dawevis saSuallo maCvenebeBi Ramis saaTebSi
erTgvarovania sxvadasxva asakobriv jJguf¥Si [168,169]. Verdecchia et al. [170]
monacemebiT, mosax Beobis 10-40%-Si aRiniSneba nondiperi sisxBis wnevis
cirkadull'i profili

kvBevaTa umravBesobam aCvena, rom is pacientebi romBebic 1iyvnen
diperi sistoluri wnevis cifrebis mixedviT, miekuTvnebodnen aradiper
sisxBis wnevis cirkadull profills diastoBuri wnevis cifrebis mixedviT.
Sesabamisad, mecnierTa Soris arsebobs araerTgvarovani azri diperobisa
da non-diperobis gansazRvraSi; diskusiis sagans warmoadgens, Tu romeli
wneva — diastoluri Tu sistoBuri - unda ignas aRebulli
kB asifikaciisaTvis.

Staessen et al. [169] diperoba/non-diperobis gansazRvrisaTvis iyenebdnen
sistoBur wnevas; maTi mTavari argumenti iyo is, rom non-diper wnevis
profilli ufro xSirad aisaxeba sistoBur wnevaze diastoBurTan
SedarebiT. O’Shea et al. [172] mosazrebiT, Ramis ganmav B obaSi anomaBuri unda
iyos rogorc diastoluri, ise sistoBuri wnevis daqveiTebis xarisxi,
raTa pacienti miekuTvnos non-diper kBasifikaciur erTeulls. Grote et al.

[171], Mansoor et al. [173] kBasifikaciisaTvis saSuallo wneva gamoiyenes.
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ukanaskne Bma *“Consensus Conference on Ambulatory Blood Pressure Monitoring” aw-is
cirkadulli profilis mixedviT kBasifikaciisaTvis daamtkica sistoluri
wnevis gamoyenebis auci Beb B oba [165].

diper/non-diper kBasifikacias hyavs  Tavisi mowinaaRmdegenic,
rome Bnic gaumarT BebBad miiCneven individTa aseT digotomiur dayoTas.
magram boBo drois kvHlevebma gamoav B ina kavSiri nondiperobasa da
marcxena parkuWis hipertrofias [167,174,175176,177], cerebrovasku Bur
daavadebebs [178,179], mikroal buminurias [180,181], TirkmBis dazianebas [182],
kardiovasku Buri avadobasa [183] da sikvdi B obas [184] Soris, ramac gaamyara
arsebuli kBasifikaciis sandooba da gamoyenebis auci BebBoba kB inikur
pragtikaSi. diperobis profillis waSBa aseve dafigsirda pacientebSi
TirknBis ukmarisobiTa da Sagriani diabetiT, romlebic aseve

asocirdebian maRall kardiovasku Bur avadobasa da sikvdi B obasTan [185-187].

1332. kBasifikacia arteriulli wnevis dRe-Ramuri cifrebis mixeviT
miuxedavad kB inikuriAarteriulli wnevis kBasifikaciaTa simravlisa

(ESH 2007, JNC 7, British, WHO-ISH da aS.), dReisaTvis ar arsebobs awam-is
kB asifikacia, damyarebu i wnevis doneze.

mrava Bma kv B evam [188-193] aCvena, rom rogorc hipertenziis mgone, ise
normotenziulli individebis saSuallo dRe-Ramuri wneva kB inikur wnevasTan
SedarebiT ufro dabalia, rac ganpirobebulli unda iyos wnevis daqveiTebiT
Ramis saaTebSi. Sesabamisad, awam-iT miRebuli Sedegebis analizisas,
dauSvebe B i1a kB inikuri wnevis kBasifikaciebiT sargeb l oba

Bur et al. [194] 1iyvenen pirvelebi, romelBnic kBinikuri hipertenziis
kB asifikaciaze dayrdnobiT Seecadnen awam-is kB asifikaciis SemuSavebas.
maT mier aw-is normis zeda zRvrad 132/81 mmvwy.sv. CaiTvalla. Staessen et al. [195]
belBgiis mosax BeobisaTvis normis zeda zRvrad 129/80 mmvwy.sv. miiCnies,
kvBeva PAMELA-Si ki normad 128/82 mmvwy.sv. CaiTvaBla [196,197]. amasTan
saerTaSoriso monacemTa bazaSi normis zeda zRvrad dafFigsirebu lia 133/82
mm.vwy.sv. [198]. McGrath et al. [250] rekomendaciaTa Tanaxmad, sisxBis wnevis

normaluri cifrebi zrdasrulli adamianisaTvis aris <135/85 mmHg dRis
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ganmav B obaSi, <120/75 mmHg Ramis ganmav B obaSi da <130/80 mmHg dRe-Ramis (24-
saaTis) ganmav B obaSi.
O’Brien et al. [145] SemuSavebu B i rekomendaciebis mixedviT,

anbu Batoriulad gazomi Bi wnevis kBasificireba aseTia

a) dRis wnevis mixedviT: b) Ramis wnevis mixedviT:

e optimaBuri wneva - <130/80 e optimaBuri wneva - <115/75
e normuli wneva - <135/85 o normu B i wneva - <120/70

e hipertenzia - >140/90 o hipertenzia - >125/75

Sejerebuli kBasifikaciis ararsebobis gamo, miuxedavad awanm-is
saWiroebisa, ah-is xarisxi unda ganisazRvros kBinikuri wnevis gazomviT

miRebu Bi cifrebis mixedviT.

134. arteriulli wnevis cirkadulllt profilis prognozulli aspeqtebi

kardiovasku Buri garTullebebis ganviTarebis sixSire dReRanis
ganmav B obaSi variabeBuria miokardiumis infarqgtis, uecari kardiulli
sikvdi Bis, 1Semiuri da hemoragiulli insull tis ganviTarebis piki dilis
saaTebze modis (6%-dan 1209-mde), amasTan minimaBuri sixSire Ramis saaTebSi
registrirdeba [326,366]. Framingham Heart Study-s monacemebiT 7%-dan 9%-mde
uecari kardiulli sikvdi Bis ganviTarebis allbaToba 70%-iT imatebs. Kario et
al. [199], Fagard et al. [367] gamoTqves varaudi, rom dillis saaTebSi
kardiovasku Buri garTu B ebebis allbaTobis zrda SesaZ B ebel ia
ganpirobebu i i1yos Trombocitebis agregaciis, hematokritis, Fibrinogenis
donis matebiT da Sesabamisad, Trombogenuri garemos SeqmniT.

Perloff et al. 1983 wells Catarebulli kvBeva iyo pirveli, romelmnac
gamoavBina arteriulli wnevis ambuBatoriulli monitorirebis kBinikur
gazomvebTan SedarebiT ufro ZHBieri predigtorulli mniSvne B oba. Dolan et al.
[200] kvEevis mizans warmoadgenda awam-is predigtorulli mniSvne I obis
gansazRvra saerTo da kardiovasku Bur sikvdi B obaSi. saSuallod 84 wliani
prospeqtulli kvBevis Semdeg maT daaskvnes, rom awam-iT miRebu B i1 Sedegebi

kB inikur gazomvebTan SedarebiT kardiovaskuBuri sikvdiBobis ufro
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Zhieri prediqtoria SYST-EUR (The European Study on Isolated Systolic Hypertension in
the Elderly) kvBevaSi [201]] wnevis kBinikur gazomvebTan SedarebiT
sikvdi Bobisa da kardiovaskuBur garTullebaTa ganviTarebis prediqciis
mxriv upiratesoba awam-s mieniWa. 1igive dadasturda 1iseT kvHevebSi,
rogoricaa ELSA (European Lacidipine Study on Atherosclerosis), PHYLLIS (The Plaque
HYpertension Lipid-Lowering Italian Study) da INSIGHT (International Nifedipine Study
Intervention as a Goal in Hypertension Treatment (INSIGHT) study) [202]. kB inikur
gazomvebTan SedarebiT, aw-is 24-saaTiani ambuBatoriulli monitoringis
SemTxveviT  kBinikur gazomvebTan SedarebiT ukeTes predigqtorul
mniSvne B obaze gamosavlis prediqciis TvalsazrisiT miuTiTebs mravali
sxva kvBevac [203-210]. amasTan, kvBevaTa umetesoba mcire masStabebiT
gamoi rCeva.

organoTa dazianebisa da 24-saaTiani awam-iT miRebull monacemebs
Soris kavSiris gamovBenas mieZRvna mravali kvBeva [211,212]. maT Soris
aRsaniSnavia kvBeva SAMPLE (the Study on Ambulatory Monitoring of Pressure and
Lisinopril Administration), rome@mac gamoavBina KkavSiri aw-is 24-saaTiani
anbu Batoriu i monitoringis Sedegad miRebul dRis, Ramis da 24 saaTian
saSuall 0 wnevasa da samizne organoTa dazianebas Soris hipertenziis mgone
pacientebSi.

mrava Bma kvBevam daadastura dRis wnevasTan SedarebiT Ramis wnevis
ukeTesi prediqtorulli mniSvne Bl oba [177,184,213,214,215]. amasTan, pacientebi aw-
is non-diperi cirkadulli profiliT, diperebTan SedarebiT xasiaTdebian
kardio- da cerebrovaskuBuri garTulebebis ganviTarebis ufro maRali
albaTobiT [216,217].
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