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Xronik iirok catismazligi (XUC) konsepsiyasi bu giin iiroyin normal nasos funksiyast modelindon poliorgan
catismazligi modelino ¢evrilmigdir. Bu pozgunluq noinki iirok-damar sistemini, hom do dayaq-horoki, boyrok,
endokrin vo immun sistemlarini ohato edir. Belaliklo, malum olur ki, neyrohormonlarin va proiltihab sitokinlarinin
aktivlogmosi, xronik iirok ¢atismazliginin proqressivlosmosi zamani hom iirayin zadslonmasi ils, ham do genetik
programda mutasiya ilo noticolonir. Arterial hipertenziya fonunda xroniki tirok ¢atismazligi olan xastolordo simpatik
adrenal sistemin aktivliyinin yiiksolmosi, sitokin sisteminin aktivlogsmosinin “isosalici mexanizm”idir. Immun-
iltihabi cavabin aktivlogmis SAS ilo assosiasiyasi, bu qrup xastalorde B-adrenoblokatorlarin tayinini nazari cohatdon
osaslandirilmasina imkan verir. XUC olan xostolordo B-adrenoblokatorlarm totbigi sitokinlorin migdarinin
azalmasina sobob olur. Goériindilyii kimi, bu qrup xastolords B-adrenoblokatorlarin totbiqini patogenetik diizgiin
hesab etmoak olar, bela ki, SAS aktivlosmasi immunoloji iltihab reaksiyasi ila six olagalidir. f-adrenoblokatorlardan
biri olan Karvedilol XUC olan pasiyentlordo sitokin sisteminin aktivlogsmosini modulyasiya edir. Miialico
programinda ACF ingibitorlarimin, B-adrenoblokatorlarin va statinlorin tayini shmiyyatli effekt yaradir.

Acar sézlor: Arterial hipertenziya, xronik {irok ¢atismazligi, hemostaz, trombofiliya, kardial remodellogma.

PATHOGENETIC ROLE OF CYTOKINE ACTIVATION AND DISORDERS OF THE HE-
MOSTASIS SYSTEM
IN THE DEVELOPMENT OF HEART FAILURE IN PATIENTS WITH ARTERIAL HYPER-
TENSION
Gurbanova X.I., Alimetov S.N., Ibrahimova S.S., Muradova S.R.
Azerbaijan Medical University. Department of Internal Medicine |
Baku. Azerbaijan

*Contact information: AZ 1022, Baku city, Bakukhanov stree 23.
. E-mail: xumarqurbanova55@gmail.com

The concept of chronic heart failure (CHF) has today shifted from a model of normal heart function to a multi-organ
disorder. This disorder affects not only the cardiovascular system, but also the musculoskeletal, renal,
neuroendocrine and immune systems. Thus, it appears that the activation of neurohormones and proinflamatory
cytokines in the progression of CHF leads to both heart damage and mutations in the genetic program. Increased
SAS activity in patients with CHF against the background of arterial hypertension is a key "trigger" for the
activation of the cytokine system. The association of the immune inflammatory response with activated SAS
suggests that the use of B-blockers in this group of patients is theoretically justified.

The use of B-blockers in patients with CHF leads to a decrease in the amount of cytokines. As can be seen, the use
of B-blockers in this group of patients may be considered pathogenetically correct because the activation of SAS is
closely related to the immunological inflammatory response.

Carvedilol, one of the B-blockers in patients with CHF, modulates the activation of the cytokine system. The use of
ACE inhibitors, B-blockers and statins in the treatment program has a significant effect.
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Kardiovaskulyar xastoliklor ahil yash soxs-
lorda an ¢ox rast galinon patologiyadir vo onlar 65
yasdan yuxari olan pasiyentlorin 6liim sobablori
strasinda aparici yer tutur; soziigedonlorin 60%-do
arterial hipertenziya qeyd edilir vo 06zii do bu
zaman sistolik arterial, hom do noebz tozyiqi
yiiksalir, aterosklerozla koronar qan ddvrammin
¢ox sayli damar zodolonmalarilo miisayiat olunur,
tirak ¢atigmazligi ilo fasadlagir [1].

Hal-hazirda arterial hipertenziya (AH)
zamani XUC-iin inkisafinda digor patogenetik
konsepsiyalar qizgin miizakira olunur. Bu nozo-
riyya sort periferiya problemi, yiiklonmonin
artmasi, damarlarin remodellosmasi naticasinda
boyraklarin va neyrohormonal aktivlasmenin eyni
vaxtda iso qatilmasidir. Bir ¢ox miialliflorin AH-
nin etiologiyasi va patogenezino hasr olunmus
islari xastaliyin inkisafi, stabillogmasi vo progno-
zunu tam izah eds bilmir [2].

Son dovrde immun sisteminin faallagmasi
va hemostaz pozgunluglar1 béyiik maraq dogurur.
Arterial hipertenziyali xastalords  sitokinlarin
ifraz1 simpatiko-adrenal sistemin (SAS) yiiksok
aktivliyi, intensivlosmis katabolizm vo toxuma-
larin hipoksiyasi hesabina inkisaf edon immuno-
supressiyanin tozahiiriidiir [1]. Sitokinler iltihab
hiiceyralorindon basqa, kardiomiositlor vo endo-
teliositlor torofindon hasil olunur. AH-li vo XUC-
li xostolords sitokinlor miokardin yigilma qabi-
liyyotini azaldir, iirok ozolesine zadsloyici tosir
edir, apoptozu siiratlondirir, induksiya olunmus
azot oksidini artirir, endotelium iizerinds Angio-
tenzin-11 (ATII) reseptorlarinin sixligini artirir vo
buna goro do iirok kaxeksiyasimin mediatoru
adlandirilir [1,3].

Sistematik olaraq iltihab mediatorlarinin
Oyranilmasi xastaliyin proqnozunu yaxsilasdirmaq
imkanlar1 acir [4]. Ona gérs do bu movzunun arag-
dirilmas1 vo miiasir baxiglarin bir daha giindomo
gotirilmasi hazirki dévrde bdyiik elmi-praktik
ohamiyyat kosb edir.

Sitokinler bioloji foal proteinlor olub, miixt-
olif hiiceyralordon sekresiya olunur, 6z funk-
siyalarina autokrin vo yanasi hiiceyralora parakrin
tosir edir; bunlardan sis nekrozlagdirici a-amili,
interleykin-1, interleykin-6 vo monosit-xemo-at-
traktant protein-1 xronik iirek catigmazligimin
inkisafina vo getdikco progressivlosmasine sobab
olur [5,6,7,8]. Arterial hipertenziyas: olan xosto-
lordo xronik iirok c¢atigmazliginin meydana ¢ix-
mas1 zamani ganin plazmasinda yuxarida goste-
rilon sitokinlorin vo C-reaktiv proteinin yiiksal-
masi, endotelial azot oksid syntase (e-NOS) fer-
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menti ekspressiyasinin azalmasi miisahido olunur
[9,10,11,12,13].

Hazirda arterial hipertoniyaya diigar olmusg
ahil yagh pasiyentlordo xronik {irok c¢atigmaz-
liginin inkigafin1 mexaniki vo hemodinamik noza-
riyyalori ilo yanasi, hemostaz sistemi pozgun-
luglar1 vasitesilo do izah edirlor [13,17,18].
Buraya trombositar, vaskulyar, plazmakoaqul-
yasion, fibrinolitik vo hemoreoloji trombofiliyani
aid edirlor [14,15,16].

Trombositar trombofiliya, trombositlorin
adqeziya va aqgreqasiyasinin, A2 tromboksanin, [3-
tromboglobulinin, 4 sayli trombositar amilinin
hiiceyroalorin membranlarinda inteqrin reseptor-
larinin artmasi hesabina giiclonmaosidir. Sistolik
hipertenziyali pasiyentlordo foal trombositlorin
say1 2,5 dofs artmus olur [1,2,6]. Damar monsali
trombofiliya, endotelial disfunksiya, hemodina-
mikamin pozulmasi, hiperxolesterinemiya, hiper-
sitokinemiya, hiperhomosisteinemiya, Villebrand
amilinin, A2-tromboksanin, trombositlori foallas-
diran ADF amilinin, plazminogen aktivatoru ingi-
bitorunun, hemoreoloji amillorin artmasi vo anti-
trombotogen amillorin (plazminogenin toxuma
aktivatorunun, prostasiklinin, azot oksidinin,
trombomodulini, proteoglikanlar) azalmasi natica-
sindo bas verir [1,9,10].

Plazmokoaqulyasion trombofiliya tobii anti-
koaqulyantlar olan trombin III, S va C proteinlarin
gazanilma defisiti ilo olagodardir (mosslon: gara
ciyar, boyrak xastaliklorinds va s.).

Fibrinolitik trombofiliya, plazmogenin de-
fisiti, plazminogenin toxuma aktivatorunun hipo-
sintezi vo hiposekresiyasi, antiplazminin vo 0o2-
antiplazminin hipersintezinds rast golinir [1, 10].
Hemoreoloji trombofiliya polisitemiya, hipoksiya,
dehidratasiya, hemoyapisqanligin artmasi (para-
proteinemiya, hiperfibrinogenemiya) zaman toka-
miil tapir.

Odobiyyatda iltihab sitokinlerinin stimul-
yasiyasinin iki mexanizmi gosterilir: miokardial
hipoteza gora sitokinlorin ifrazi sol modacikds son
diastolik tozyiqin artmasit hesabina bas verir.
Ekstramiokardial hipotezo goro iso, XUC-lii
xostralords toxuma hipoksiyasi, artmis sorbost
radikallar periferik toxuma vo skelet ozolosine
tosir etmoklo sitokin ifrazmni artirir. XUC-lii xos-
tolords sitokinlorin ifrazi miokardial, ekstramio-
kardial yollarla bag verir va bu iki hipotezi ayri-
ayriliqda gobul etmok olmaz. Goériindilyi kimi,
nazari olaraq neyrohumoral aktivlogsmoni azaldan
dormanlar sitokin sisteminin aktivliyini azalt-
malidir [17].
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XUC-iin prognozu angiotenzingevirici fer-
mentin inhibitoru (ACFI), angiotenzin reseptor-
larinin (AT1) blokatorlar1 vo B-blokatorlarin isdi-
fadesino baxmayaraq, bu giin do pessimist olaraq
qalir. Bu, kardiologiyada miimkiin ola bilocok
digor miialico iisullarimin istifade zorurstini do-
gurur. Belo miialico prinsiplorindon biri do sitokin
sisteminin effektinin modulyasiya olunmasidir.
Eksperimental SNFa-mn XUC-do rolu miioyyan
olunsa da, bu giin onun antagonisti olan etanersept
vo infliximabin totbiqi 6z istifadesini holo do
tapmamgdir. Oksina bu dormanlarin gabulu Slim
faizini artirir ki, bu da onlarla immun sistem
arasinda saboko slagesinin mdvcudlugunu gostarir
[10]. Qeyd olunan faktlar galocokdo AH vo XUC-
li xastolords SNFa-nin fordi vo ya reseptorlarmin
fordi doyismosi prinsipini, eyni zamanda sito-
kinlorin plazmada miqdarinin doyismosini hok-
man nazara almagi qarsiya magsad qoyur. Arterial
hipertenziya fonunda XUC-lii xostolords SAS-in
foallagmasinin yiiksalmasi sitokin sisteminin faal-
lasmas1 iiglin osas “trigger” hesab olunur. Immun
iltihabi reaksiyanin aktivlosmis SAS ilo slagasinin
olmasi, bu qrup xastalords B-blokatorlarin isladil-
masinin nazari cohatdon asasli oldugunu gostarir.
XUC-lii vo AH-li xostolords B-blokatorlarmn tot-
biqi sitokinlerin miqdarinin azalmasina gotirib ¢i-
xarir. Goriindiiyi  kimi, SAS-in aktivlogmosi
immunoloji iltihab reaksiyasi ilo six alagesi ol-
dugu fgiin, bu qrup xostalords B-blokatorlarin
isladilmasi patogenetik diizglin hesab oluna bilor.
XUC-lii xostolordo p-blokatorlar sirasindan olan
karvedilol sitokin sisteminin aktivlosmosini mo-
dulyasiya edir [10]. Alinan bu natico B-adrenergik
sistem, neyrohormonlar vo iltihabi sitokin siste-
minin slagali kompleks aktivlosmasini siibut edir.
Bu aktivlosms ise 6z ndvbasinds iirok ¢atismazligi
zamani P-adrenoreseptorlarin daim requlyasiya
olunmasina sabab olur [1]. Diger terofdon statin-
lorin pleyotrop effektinin olmasit onun XUC-do
immun iltihab1 prosess tosir miimkiinliiyiinii giin-
domo gotirmigdir. Statinlorin gebulu XUC-lii xos-
tolordo CRP-ni, SNFa vo IL-6-min saviyyesini
azaldir [11,15]. Statinlor qaraciyerde vo basqa
toxumalarda xolesterin sintezini azaltmaqla yanas1
hom do makrofaglardan SNFaq, IL- 1, IL-6 ifrazim
azaldir. Statinlorin XUC-lii xostolorde immun-
korreksiyaedici xiisusiyyati onun uzun miiddetli
gobulu ils diiz korrelyasiya olunur [14].

Notica: Belokilo, immun aktivlosmo AH-Ii
vo XUC-Iii xostolorde progressivlosmo markeridir
va xlisusi mialica tolob edir. Proiltihab sitokinlori
SNFa, IL- 1, IL-6 , IL-10, CEP vo MXP-1 bu pro-
seslordo daha foal istrak edir. Miialico proqramin-
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da ACFI, p-blokatorlar vo statinlorin totbigi oho-
miyyoatli effekto malikdir.

Maliyys manbayi: Yoxdur

Maragqlarin toqqusmasi: Yoxdur.
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Psi mpon3BOACTBEHHBIX (DAaKTOPOB TOBBIIIAET PHCK CEPACYHO-COCYUCTHIX 3a001eBaHul, 0OCOOEHHO apTepHaIbHON
rurniepTeH3un. [lepBoil NPUYMHOM ITOro SIBISETCS Psji CTPECCOPOB Ha paboueM MecTe, OCOOCHHO Yy BOIHTENEH
IPY30BBIX AaBTOMOOMIIEH 1 aBTOMOOMIIEH JabHEro CIeJOBaHuUA, a TAKKE y BOAUTENEH aBTOOYCOB, Y KOTOPBIX BBILLE
BEPOATHOCTb Pa3BUTHs MOBBIIIEHHOTO apTEPHAIbHOIO JaBJICHHMS M HIIEMHYECKONH OONEe3HM cepila B CBS3U C
BBICOKMM IICHXO03MOLMOHATBHBIM cocTosHueM. Lllym Ha paGouem mecte kak ¢usuueckuil paxTop nmeer OomplIoe
3HaYCHHE B Pa3BUTHUH apTepHUaIbHON runepreH3ud. OIHUM W3 IPOTHIIEPTEH3UBHBIX (PaKTOpOB Ha pabouyeM MecTe
ABJIACTCS KaK JIOKaJlbHAs, Tak M oOmias BuOpanus. ApTepHalibHas TUIEpTEeH3Ms cocTaBwia 32% y OOJNBHBIX C
BUOpAIMOHHOW OoNe3Hbl0 W TONMbKO 17,4% B KOHTponmbHOM Trpymme. Kpome Toro, paauamus W BBICOKHE
TeMIIepaTypsl Ha paboyeM MecTe IOBBINIAIOT BEPOSTHOCTH pasBUTHS TMIepToHHH. Kpome Toro, y BoauTeneit
TpaMBaeB W IMWJIOTOB apTepuaibHas TMIEPTEH3Us BCTpEeYaeTcs Jalle, 4eM y NpeacTaBuTeneil qpyrux npodeccuii.
INoBbImieHne aTMOC(EPHOTO NaBleHNs, Kak GU3HIeCKnil (paKkTop, BHI3BIBACT IIOBBILICHHE apTEPUATIBHOTO JaBICHHS
y pabounx. Takum o0pa3oMm, psn HMPOM3BOICTBEHHBIX (DAKTOPOB BBI3BIBAIOT apTepPUAIbHYIO THIIEPTEH3MIO, U HX
MOYKHO CUUTATh IPOTUIEPTEH3UBHEIMHU (DaKTOPaMHU.

Kirouesie cnoBa. Pabouee mecTo, apTepuanbHas THIIEPTEH3Us, BUOPALHSI, 3JIEKTPOMAarHUTHBIE TTOJIS

NEW DATA ON THE ROLE OF PROHYPERTENSIVE INDUSTRIAL FACTORS IN
THE DEVELOPMENT OF ARTERIAL HYPERTENSION
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A number of industrial factors increase the risk of cardiovascular disease, especially arterial hypertension. The first
reason for this is the emergence of a number of stressors in the workplace. Arterial hypertension and coronary heart
disease are more likely to be caused by high psychoemotional factors, especially in truck and long-distance truck
drivers, as well as bus drivers. Noise in the workplace as a physical factor is very important in the development of
arterial hypertension. One of the prohypertensive factors in the workplace is both local and general vibration.
Arterial hypertension was 32% in patients with vibration disease and only 17.4% in the control group. In addition,
radiation and high temperatures in the workplace increase the likelihood of developing hypertension. In addition,
arterial hypertension is more common in tram drivers and pilots than in other professions. An increase in
atmospheric pressure, as a physical factor, causes an increase in blood pressure in workers. Thus, a number of
industrial factors cause arterial hypertension, and they can be considered prohypertensive factors.

Key words: Arterial hypertension, chronic heart failure, hemostasis, thrombophilia, cardiac remodeling.
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