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Po6oTa € ¢pparmeHTOM niaHOBOI HaykKOBO-AOCHIA-
HOi po6oTu kadenpn NPoNeseBTUKN BHYTPILLHLOI Me-
OVILUMHN 3 JOMNSO0M 32 XBOPMMUM Ha TeMy «3anasibHi
Ta He3anasbHi XBOpoOW OpraHiB i CUCTEM JIIOANHMN, LLLO
bopMyloTbCA Mg, BMJAVMBOM €KOJIOMNYHUX, CTPECOBUX,
iIMYHHUX, MeTaboniyHux, iHpekUinHux dakTopis. CTaH
reMoroMeocTagdy, remMoguHamiku npu 3acCTOCYBaHHiI
TPaAMLUINHUX Ta HETpaguuiiHUX 3acobiB NiKyBaHHS».
JepxaBHuin peectpauinHnii Homep 01981000134.

Hanbinblwe micue cepepn, 6poHxonereHeBoi naTto-
norii 3aiMae XpOoHiYHe O0OCTPYKTMBHE 3axBOPIOBaH-
HA nereHb (XO3J1). 3a BM3HA4YeHHsAIM po6o4Ooi rpynu
Acoujauji dTrsiaTpie i nynbMoHonorie YkpaiHu, 2004,
XO3J1 — ue xpoHiyHe 3ananbHe 3axBOPIOBaHHS, Nepe-
BaXXHO 3 ypaXXeHHsM nepudepinHmx Bigainis pecnipa-
TOPHOI CMCTEMU, 3 PO3BUTKOM eM@izemMu, ska NposiB-
NIETLCS, HE3BOPOTHLOIO BPOHXianbHOW 0BCTPYKLIELD,
NPOrpecyyYnM XxapakTepoM 3 BUXOLOM B JIEFEHEBY He-
[OCTaTHICTb | XPOHiYHe nereHeBe cepue [19].

B ycbomy CBITi BiaMivaeTbCs 36inbLUEHHS 3aXBOPIO-
BaHOCTiI Ha XO3J1. BOHO € pylHIBHOIO NaTOMOri€t0, WO
3HAYHO MNOTrIPLUYE SKICTb XUTTHA XBOPUX | € BEINYEZHUM
couianlbHO-eKOHOMIYHMM  TArapem. Lle o6ymoBneHo
3HaYHUM 3abpyLAHEHHSM [OBKiNIS aBTOTPAHCMNOPTOM,
NMPOMUCIOBICTIO, HE3AAOBINILHUMW COLiaNbHO-N0OYTO-
BUMU yMOBaMu, 0COBNMBO NaniHHAM. Tak, 3a OCTaHHi
N’AATb POKIB 3aXBOPIOBaHHS 30inbLumnocs Ha 25 % y Yo-
noBikiB i Ha 61 % — y XiHOK, 0cO6MBO B NOMNynsALLi nicnsa
40 pokie [18, 5]. 3HayHO 36inbLIMAACL CMEPTHICTb Y
xBopux Ha XO3J1. Tak, ekcneptn BOO3 3a3HavatoTh,
WO Bif, Uiei Heoyrm noMuparoTb LWOPIYHO 61M3bko 3
MJH. OCi6. Lle 3Ha4yHO Oinblue, HiX Big, paky MOJIOYHOT
3a5103u, LykpoBoro aiabety. 3a nporHodamu daxisuiB
0o 2020 poky XO3J1 nocigatnme 3-€ micue B CTPYKTYPI
NPUYNH CMEPTHOCTI, 3POCTAE ii TXKKMIA Nepeobir, 36ib-
LIYeTbCS CTilka HenpauesaaTtHicTb [5, 19]. 3axeopto-
BaHHSA OiarHOCTYETbCA HECBOEYACHO, LLO CBIAYUTbL NPO
ManoedekTnBHe nikyBaHHa [3]. TabakonaniHHg, sike
ABNSIETBCA OCHOBHO nMpuymnHoto XO3J1 i paka nereHb
3a5mMIaeTbCa neranbHMM. Tak, BigMOBa Big NaiHHSA
Ha 10 pokiB MPMBOANTbL OO 3HWXEHHS PU3KNKY CMeEp-
Ti Big, XO3J1 po piBHS, BioNoBigAHOro y 0cCi6b, ki HiKoIn
He nanunun. 3a gaHumu tO. |. PeweHko, J1. O. AwunHoi
[20] BuTpaTtn kowrTiB Ha nikyBaHHa XO3J1 B 2,2 pasu
NepeBULLYIOTb BUTPATM MpPU acTMi, WO 0O0YyMOBIEHO
4aCcTUM CTauiOHAPHMM JliKyBaHHSAM Ta COUujiaibHUMK
BUTpaTtamu. 3rigHO nNporHocTuyHmx gaHmx BOO3 po
2020 poky 3atpaTtu Ha XO3J1 3aiiMyTb 5 MicLe B CBITi

3a couianbHO-eKOHOMIYHUMW NokasHuKamn. B 38°A3ky
3 UMM 36inbLUMnack KinbkicTb XBOPUX Ha XPOHiYHe nere-
HeBe cepue (XJ1C), ak ycknagHeHHs XO3J1, neTanbHicTb
cepen AKoro ctaHoBUTb 67 % i nocigae TpeTe Micue
nicna apTepianbHOi rinepTeHsii Ta iwemMiyHoi xBopobu
cepus, 30KkpemMa cepef, NpuyinH CMepPTi Nioaen ctapLue
50 pokiB [5].

AKTyanbHiCTb OaHoi npobnemMn BM3HAYeHa MixHa-
pooHuMm ekcnepTamun B okymeHTi Global initiative for
Chronic Obstructive Lung Disease — GOLD, npuinHATO-
My y BepecHi 2000 poky Ha KoHrpeci EBponencbkoro
pecnipatopHoro ToBapuctea [21]. BuaHaueHuii Beec-
BiTHIW oeHb 6opoTbbn 3 XO3J1, acTmoto, BcecsiTHin
LeHb crnipomeTpii.

B ocTtaHHi pokn B natoreHesi XO3J1 npuginsaoTb
BE/IMKY yBary BWBYEHHIO CTaHy eHaoTeniasibHOi AnucC-
byHkuji (EL), 9K naTOreHeTnYHOoiI aHKN LIbOro 3axBo-
ptoBaHHga [17, 74, 25, 3]. AncodyHKuig eHaoTenito npo-
ABNAETLCA MMOPYLUEHHSAM WOro Ba30KOHCTPUKTOPHOI
Ta Ba30AuNaTyo4voi YHKLUIT, WO 3OiNCHIOETLCS Yepes
MPOAYKLIIO PENaKCyloumnx i KOHCTPUKTOPHUX PEYOBUH,
SKi BNAMBAKOTb Ha Nignaernuin rmanko-m’s30BMin wap.
Y perynsuji CyouHHOro onopy K/i04oBY POJb Bigirpae
oKCuA, asoTy, SKUA CUHTE3YETbCH i3 aMiHOKMCNOTU
o-aprininy nig gieto NO-cuHTeTasu.

Y npocnipxeHHax B. B. bpartyca, 2003 [1],
1. . Ocapyoro, 2005 [12] noBiAOMASETLCS, WO NpU
3MEHLLEHHI EHOOreHHOro Ba3oaunaTyio4oro Mmeaiatopa
OKCuAy a30Ty Y XBOPUX PO3BMBAETLCS apTepianbHa ri-
nepTeHsis. HUMm BUCNOBAIOETLCS i iHLWA AyMKa BiAHOC-
HO rinepTeHsii, Wo npu TpmBanomMy nepebiry HacTynae
3MEHLLUEHHS a-apriHiHy, cyocTtpaty NO. MNigTBepaxeH-
HSIM UbOr0 € AOCHIOKEHHS!, B KX BUKOPUCTOBYBaI
aMiHOKMCOTY AN 3HUXEHHS apTepianbHOro Tmcky [9].
3HWXeHHS koHueHTpauii NO WnsgxoM NnpusHaYeHHs iH-
riitopie NO-cuHTeTa3n NpuU3BOAUTbL A0 NiABULLEHHS
apTepianbHOro Tucky [241].

Okcua asoTy MOXe BMAMBATM Ha apTepianbHUin
TUCK | 4Yepe3 BMJMB Ha HUPKOBI CyaAuHU. Tak, O0Chi-
okeHHamn M. Lajemi, C. Labat, S. Gautier, 2001;
X. M. Mapkosa 2001 [23, 6] noka3aHo, wo NO aBnseTb-
ca i3ioN0oriYHNM aHTarOHICTOM aHrioTeH3uHy-1l, Bu-
Knvkae moguadikau,ito HaTpinypesy, a TakoX 3MiHIOE eKC-
Kpeuito peHiHy. MoXIMBO, rinepTeHsid i CNpuae TAXKin
HUPKOBIN HELOCTATHOCTI NPW AKIN 3HUXKXYETLCA HUPKO-
BUIA KnipeHc npupoaHoro iHriditopa NO-cuHTeTasm-N,
N-gimeTinapridina [22]. Okcup a30Ty npuinMae y4actb
y perynsauii po3noainy KpoBOMWHY Yy BIAMOBiAb Ha
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MeTabosiyHi NopyLleHHs. Y 3B’A3Ky 3 MeTaboniyHMu
3MiHaMW MNpW HEAOCTaTHOCTI KPOBOOOIry eHpoTenii
He Moxe fgocTtaTtHbo npoaykyeBaty NO ana ix kopekuii
[13]. 3BicHO, L0 oKkcKA, a30Ty Biairpae BaxnmBy posib y
HerTpanisauii arpecruBHMX pagukanis Cynepokcuay, ki
0C06IMBO HAKOMMYYOTLCS Y XBOPUX Ha iH(apKT Miokap-
na [13], XO3J1[15], ue agonomarae 3axMcTUTN CYANHHY
cucTtemy, Miokapa, 6poHXM, Nerexi Ta crnpusie BiAHOB-
NeHHo ix GyHKuin. KncHesi pagukany npuBogsaTb OO
3BY)XXEHHS CYAMH, NiABULLYIOYN B HUX TUCK. 30inbLueHe
ix dopmyBaHHA Bege A0 3MeHLweHHs NO-npoaykyto4oi
aKTUBHOCTI. Baxnneum € i Te, WO cynepokCUaHUN aHioH
O, B3aemogie 3 NO i yTBOPIOE NEPOKCUHITPIT, KU €
AyXe CTINKUM | BUCOKOTOKCUYHUM, pyrHye OHK, Bn3un-
Bae anonto3 [8]. Okcup, a30Ty iHribipye pPiCT CYANHHUX
rnagkKo-m’a30BUX KNiTUH i arperauito TpomboumTie [11],
a TaKoX eKCNpecito i agresito HenTpoodinie 4o eHOoTE-
nito [7]. OgHMM i3 MexaHi3MiB aaresii ABNseTbCS iHaK-
TMBALA aHIOHIB cynepokcuay. AHIOHM cynepokcuay
CrpuUsOTb aaresii NeNKounTiB 4O CYANHHOrO eHaoTe-
Nit0, 3BIIbHIOOTb aHIOHW CynepoKcuay i3 akTMBOBAHUX
noniMop@doHyKNeapHnX NENKOUUTIB, WO BiAMIYAETLCA B
naTtoreHesi cepLeBo-CyanHHMX 3axsoptoBaHb [10]. Jo-
BEEHO, L0 IHTEHCMBHICTb NOKa3HukiB E/l 3a paxyHoOk
OKCuAy a30Ty 3aNeXNTb Bif, Biky XBOpux [14].
BusHaueHHss meTtabonitis NO y KoHpeHcati Bu-
OVXyBaHOro nositTps [2] BukopucTas ans ouiHku NO-
PEaKTUBHOCTI AMXaNbHUX LUNASXIB Y XBOPUX Ha BPOHXi-
anbHy acTmy. BcTaHOBREHO, WO HAANMLLOK YTBOPEHOIO
y umnx xBopux NO noriplye anepriyHe 3anaaeHHsa ouv-
XaNbHUX LWASXIB, MPUrHIYYoYn NpoaykLito T-xennepamm
iHTephepoHy, 30inbLyoYN KinbkicTb T,-xennepis i iH-
TepneikiHa-4, aki HeoOxioHi ona ekcnpecii IgE, 1J1-5.

CyyacHi JocniokeHHs1 NoKadyoTh, L0 BXE Ha PaHHil
ctagii po3smTky XO3JT MOXYTb BigMi4aTUCS NOPYLLUEHHS
dyHkuii enpoTenito [16]. Y xBopux Ha BpOHX0NEreHeBy
NnaTosIorito BaX/IMBE MiCLLe B eHaoTenianbHin ANCPYHK-
uii 3arMmaloTb eHpoTenianbHi Bazogunatatopu — 3HU-
XEeHHs1 cuHTe3dy meTabonitis NO, wo npuBoauTb 00
NiABULLIEHHS CYOMHHO-NIEreHEeBOro Ornopy 3a pPaxyHOK
nepeBaxHoOi Aji BABOKOHCTPUKTOPHUX areHTiB. Y ocib,
SIKi TPUBANO HA NPOTA3i GaraTbOX POKIB XBOPItOTb HA 06-
CTPYKTMBHE 3aXBOPIOBAHHS JIEreHb PO3BMBAETHCH, K
YCKNTQHEHHS, IEreHEeBE cepLe.

Jpyrum Baxnneum eHpoTenianbHMM Basogunara-
TOPOM SGBISIETLCS MPOCTAUMKIIH, SKWUA YTBOPIOETHLCS
i3 mpocTauukniH-cuHTeTadn. OcobnmBo Garato Koro
BUAINSIOTb CYOVHW NEereHb, TOMY B apTepiasbHii KPOoBi
Oro 3Ha4yHo BinbLue, HiX Yy BEHO3HIN. [pocTauunkiiH no-
nepenxae aaresito TPOMOOLUMTIB | HAAA€E CYAMHHO-PO3-
Lwnpsitoumin edekT, po3cnabnsaoum rmagki M’a3um CyamH,
BM3MBAE iX Aunatauito, S3HUXYE apTepiasribHUM TUCK, BO-
NOAi€ aHTNAPUTMIYHOIO | NPOTM3anasnbHOIO AIEl0.

MpuBeneHi aaHi cBig4aTh, WO OKCKA, a30Ty 3ariMae
3Ha4yHe micue B po3BUTKY E[l, B TOMY YMCNi Y XBOPUX HA
XO3J1, cepueBo-CyaANHHY naTosiorito. Tak, 3a HalWMMK
DOCTIOXEHHAMW Y XBOPUX BPOHXOJSIEreHEBOO MaTosO-
rieto, HaBiTb Ha paHHboMy eTani XO3J1, - Konu Hemae
po3BuTKy XJ1C, piBeHb okcuay as3oTy OyB SHMKEHWUI i
cknas 30,2+0,8 MKMONb/N B MOPIBHSIHHI 3 rpynoto 340-
poBux oci6 — 38,3+0,8 mkmonb/n (P < 0,01). Ocobnn-
BO y xBopux Ha XJ1C B cTagji pekomneHcauii — 18,1+1,8
Mkmonb/n (P < 0,01).

BrBYeHHS LMX 3MiH Ma€e NPakTUYHE 3HAYEHHS B PO3-
pobLji KOMMIEKCHOI Tepanii XBopux Ha GpoHXxonereHe-
BY, CEPLLEBO-CYAMHHY NATOMOrit0.
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POJIb OKCUAY A30TY, NPOCTAUMUKJIIHY B MATOrEHE3I BPOHXOJIEFEHEBOI TA CEPLEBO-
CYAWHHOT NATONOrII

TpeymoBa C. I.

Pe3tome. B ocTaHHi pokn B naToreHesi GpoHX0nereHeBoi Ta CepLEBO-CyAMHHOI NATONOrii BENVKY yBary npuai-
NSI0Tb BUBYEHHIO CTaHy eHaoTenianbHoi anchyHkuii (EL), Sk naToreHeTUyHoi NaHKu LMX 3aXBOPIOBaHb.

BuBYeHi nitepaTypHi AaHi 3 KiiHiko-natoreHeTnyHoT poni EM, nopylueHHs ii BazoaunaTyo4oi GyHKLji, cepen
AKOI BeAy4MMU SBASIOTLCS OKCUA, a30TY, MPOCTALMKIIH.

lMpoBeneHuin aHania nokasas, Lo OKCua, a30oTy, NPOCTAUMKIIH 3aiMaloTb 3Ha4YHe Micue B po3BuTky E/], B TOoMy
4ymcni y XBOpUX Ha XPOHiYHE 0OCTPYKTUBHE 3aXBOPIOBAHHS JIEr€Hb, CEPLLEBO-CYANHHY NaTONOrit0. SHUXEHHS MeTa-
6onitie NO, npocTaumkniHy NpuBOANTbL A0 NIABULLEHHS CYAMHHO-IEFrEHEBOIO OMOpPY, PO3BUTKY XPOHIYHOIro nere-
HEBOroO CepLs, apTepianbHOi rinepTeHsii, iuemMivyHoi xBopobu cepus.

ByBYEHHS LUMX 3MiH MA€E NPaKTUYHE 3HAYEeHHS B PO3po0bLi KOMMIEKCHOI Tepanii XBopux Ha GPOHXONEreHeRy,
CepLEeBO-CYOVHHY MaTosorito.

Knio4oBi cnoBa: xpoHiYHe OOCTPYKTMBHE 3aXBOPIOBAHHS NIEreHb, eHpoTenianbHa AMCOYHKLIiS, OKCUA, a3oTy,
MPOCTaUMKIiH, apTepianbHa rinepTeHsis.
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POJIb OKCUOA A3O0TA, MPOCTALUUKIIMHA B NATOMEHE3E EPOHXOJIETOYHOW U CEPOEYHO-CO-
CYANCTON NATONOrMU

Tpeymosa C. U.

Peslome. B nocnegHue roabl B natoreHese OPOHXONErOYHON 1 CepaeyHO-COCYAMCTOM NaTtonorum 6onsbLuoe
3Ha4YeHne yaoensT U3Y4EHUIO COCTOSIHUS SHOOoTennanbHor aucdyHkumm (3[), kak NaToOreHeTMYecKoro 3BeHa
3Tnx 3abonesBaHuii.

M3y4eHbl nuTepaTypHble AaHHbIE C KIIMHMKO-NMATOreHeTnyeckom ponn 91, HapyLleHne e€ Ba3oannaTupyoLLein
DYHKLMN, Cpean KOTOPO BeAyLLMMU SBNSIIOTCS OKCUA, a30Ta, NPOCTALMKIINH.

MpoBeaeHHbIN aHanM3 nokasas, 4To OKCMA, a30Ta, NPOCTAUMKIVH 3aHMMAET 3HAYUTENbHOE MECTO B Pa3BU-
Tvn O[], B TOM ymcne y 60/IbHbIX C XPOHMYECKUM OOCTPYKTUBHBLIM 3a601eBaHMEM NIErKNX, CEPAEYHO-COCYANCTOMN
natonorueii. CHuxeHne metabonntoB NO, npocTaumkivHa NpMBOAUT K MOBLILLUEHUIO COCYANCTO-/1ErO4YHOro Co-
NPOTUBNEHNS, PA3BUTUIO XPOHNYECKOrO JIEFOYHOr 0 CEPALLA, apTEPUANbHOM TMNEPTEH3N, NLLIEMNYECKO BONe3Hn
cepaua.

N3yyeHre aTUX N3MEHEHUI MEET NPaKkTUYECKOE 3HAYEHME B pa3paboTke KOMMIEKCHOW Tepanuu B0MbHbIX C
OPOHXONEero4yHom, cepae4yHo-CcocyaMCcTon NaTonornen.

KnioueBble cnoBa: xpoHnyeckoe 06CTPYKTMBHOE 3a601IEBAHME NETKMX, SHAOTENNANbHAA ANCHYHKLNS, OKCUL,
as30Ta, NPOCTAUVKIIVH, apTepuanbHas rmnepTeH3ns, nemmyeckas 6onesHb cepaua.
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The Role of Nitric Oxide and Prostacyclin in the Pathogenesis of Bronchopulmonary and Cardiovascular
Pathology

Treumova S. .

Summary. Chronic Obstructive Lung Disease (COLD)isthe majorfactorinthe development of bronchopulmonary
pathology. According to the definition, given by the workgroup of the Ukrainian Association of Phthisiatricians
and Pulmonologists, 2014, the COLD is the chronic inflammatory disease, affected mainly the peripheral parts
of respiratory system, followed by the emphysema, which is developed into nonreversible bronchial obstruction
and with progressive character resulted in the development of pulmonary insufficiency and chronic cor pulmonale
(CCP).

The number of COLD cases is increasing worldwide, as well as the considerable increase of a death rate. Thus,
according to prognoses of the specialists, the COLD will take the 3 place in the structure of the reasons of mortality
up to 2020; its severe clinical course is rising and persistent inability to work is increasing. Smoking, which is the
major reason of COLD and cancer of lungs, continues to be legal. Thus, the refusal to smoke over a period of 10
years will reduce the risk of COLD death to the rate, appropriate to the individuals, who never smoke. The number of
patients with cor pulmonale (CP), which is considered the COLD complication, has increased. Its lethality constitutes
67 % and takes the third place after the arterial hypertension and ischemic heart disease.

The actuality of this problem has been determined by the international experts in the document, named “Global
Initiative for Chronic Obstructive Lung Disease”, approved in September, 2000 at the Congress of European
Respiratory Association.

Lately, in the pathogenesis of bronchopulmonary and cardiovascular pathology a considerable attention has
been paid to the study of condition of endothelial dysfunction (ED) as pathogenetic component of these diseases.
The endothelium dysfunction becomes apparent by the malfunction of its vasoconstrictive and vasodilative function.
The reference data as for vasodilative dysfunction, caused by nitric oxide and prostacyclin, have been studied by us.

The analysis showed, that nitric oxide (NO) and prostacyclin take the considerable place in the development of
the ED, as well as in the patients with Chronic Obstructive Lung Disease and cardiovascular pathology. Thus, under
the decrease of endogenous vasodilative nitric oxide mediator during the prolonged clinical course, a- arginine
and substrate of nitric oxide is decreasing, and arterial hypertension and ischemic heart disease is developing. The
cardiovascular system is in the constant NO-dependent tonus and its disorder is to be considered while determine
the features of hypertension cause, including affection of target organs. Nitric oxide participates in the regulation of
blood flow distribution in response to metabolic dysfunction. Due to metabolic changes under the insufficient blood
flow, endothelium fails to produce enough NO to correct them. It is obvious that nitric oxide plays the significant
role in the neutralization of aggressive radicals of superoxide, which especially are accumulated in the patients with
myocardial infarction and COLD. It helps to protect the vascular system, myocardium, bronchi, lungs, and facilitates
the restoration of their functions. Nitric oxide inhibits growth of vascular unstriped —muscled cells and aggregation
of platelets, as well as ecopression and adhesion of neutrophils to endothelium. Detection of metabolites in NO-
condensate of expired air is used to estimate the NO-reactivity of respiratory tracts in the patients with bronchial
asthma. Itis determined, that excess of generated NO in the organism of these patients worsen allergic inflammation
of respiratory tracts, inhibiting the production by T-helpers of interferon, increasing the number of T,-helpers and
interleukine-4, which are essential for expression of Ig E, 1I-5. State-of -the-art researches show that just at the early
stage of COLD development the dysfunction of endothelium may become evident. Endothelial vasodilators plays
a significant role in the endothelial dysfunction in patients with bronchopulmonary pathology, as they decrease
synthesis of NO-metabolotes, which leads to increase of vascular — pulmonary resistance due to predominant
activity of vasoconstrictive agents. Individuals, who have been suffering from obstructive lung disease for a long
time, have an aftereffect in the form of cor pulmonale.

Another important endothelial vasodilator is prostacyclin, which is formed from the prostacyclin- synthetase.
Prostacyclin prevents from adhesion of platelets and has a vasorelaxant effect, relaxing smooth muscles of vessels,
causes their dilatation, decrease blood arterial pressure, has anti-arrhythmic and anti-inflammatory effect.

Given data indicate that nitric oxide plays a significant role in the development of ED, in the patients with COLD
and cardiovascular pathology in particular.

Thus, according to our researches, the level of nitric oxide was decreased and constituted 30,2+0,8 mcmole/lin
patients with bronchopulmonary pathology, even at the early stage of the COLD of Il degree, when the development
of CCP is not evident, in comparison with group of healthy individuals with the level of nitric oxide of 38,3+0,8
mcmole/I (p<0,01). The level of nitric oxide in patients with CCP in the stage of decompensation, was of 18, 1+1,8
mcmole/I (p<0,01).

The analysis of such changes is of practical importance in the elaboration of complex therapy of patients with
bronchopulmonary and cardiovascular pathology.

Key words: Chronic Obstructive Lung Disease, endothelial dysfunction, nitric oxide, prostacyclin, arterial
hypertension, ischemic heart disease.
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