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OYyHKIIMOHAJBHOE COCTOAHUE JIEBOTO KEJIYA0YKAa M BOCXOASIIETO
oTAeJia aopThl NPU COUETAHUU XPOHUUYECKOH OOCTPYKTHUBHOU
00JIe3HU JIETKUX W OPOHXHWAJBHOU ACTMbI Yy OOJBHBIX ITOKHUJIOTO
BO3pacTa ¢ apTepuaJIbHOU rurepTreH3unen
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Functional state of the left ventricle and ascending aorta combined
with chronic obstructive pulmonary disease and bronchial asthma
in elderly patients with arterial hypertension

Tretyakov S.V.*, Popova A.A., Grebenkina [.A.

Novosibirsk State Medical University

AHHOTAIIUA

C 11eJ1p10 U3yUYeHUsT 0COOEHHOCTEH CUCTOTMYECKOH U JUACTOINUECKOH DYHKITUH JIEBOTO YKEJIY/I0UKA B aCIIEKTE COCTO-
STHUSI BOCXO/ISAIIIETO OT/IEJIa A0PTHI y JIUIL IMTOKIJIOTO BO3PACTa C APTEPUAIBHOM TUIIEPTEH3UEN U COUeTAaHHEM XPOHUYECKOH
obcTpykTUBHOM Ooste3Hu Jerkux (XOBJI) u 6pouxuansHoit actMbl (BA) o6ceoBano 15 60sbHBIX MyskunH ¢ XOBJI u BA
(cpenuwmii Bo3pact 68.4 + 3.6 roxa). I'pymity cpaBHeHHs cocTaBuid 15 60sbHBIX XOBJI (cpenHuii Bo3pacr 63.4 + 3.2 roga).
V¥ Beex sini XOBJI kateropuu B. BeisiByieHo, uto pu coueranuu XOBJI u BA y siuI] HOKHIIOTO BO3pacTa ¢ apTepruabHOU
TUnepTeH3uel, B ornune ot 60sbHbIX XOBJI, oTMeuaercs 60Jiblnas CTeleHb BHIPAXKEHHOCTH KOHIIEHTPHUUECKON THUIIep-
TpOUH JIEBOTO KeTy/J0UKA IIPU MOBBIIIEHUN €TI0 KOHTPAKTHJIBHOCTH, B YaCTHOCTH, TJI00QJIbHOHN TPOI0ILHOM CUCTOIHYE-
CKOH crIocOOHOCTU Ha (POHE OTCYTCTBUS OTJIMYUU IO TUACTOTHNIECKOHN ero QYHKINY U, B YACTHOCTH, IPOAOJIBHOMU.

Knaouesvle croea: JeBbl KeIyI0UEK, a0pTa, COKPATUTEIbHAsL (DYHKIIWS, AUACTOIHYECKast DYHKIUsL, BOCXO/ISIIAS
aopTa, XpoOHUYeCKasi 00CTPYKTUBHAsI 00JI€3Hb JIETKUX, OPOHXHAIbHAS acTMA.

ABSTRACT

15 male patients with chronic obstructive pulmonary disease (COPD) and bronchial asthma (BA) (average age
68.4 + 3.6 years) are examined for the purpose of studying the features of systolic and diastolic functions of the left ven-
tricle regarding the state of ascending aorta in elderly people with arterial hypertension combined with COPD and BA.
A comparison group consisted of 15 patients with COPD (average age 63.4 + 3.2 years). All patients have COPD of B cate-
gory. It was revealed that elderly people having combined COPD and BA with arterial hypertension, unlike patients COPD,
show higher expression of concentric hypertrophy of the left ventricle when rising its contractility, in particular, global
longitudinal systolic performance against the lack of differences on its diastolic function and, in particular, longitudinal.

Keywords: left ventricle, aorta, contractile function, diastolic function, ascending aorta, chronic obstructive pulmonary
disease, bronchial asthma.

BBEJIEHWUE

Couertanue OpoHXUaTbHOU acTMbI (BA) 1 XpOHU-

INTRODUCTION
The combination of the bronchial asthma (BA)

YecKor 0OCTpyKTUBHOU Ooste3Hu Jierkux (XOBJI) ot-
Mevaercsi IPUMEPHO y 0.16 % Bcero HaceyieHus [1].

and chronic obstructive pulmonary disease (COPD)
is registered approximately in 0.16 % of all popula-
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BA BpIBIISIETCSA IPUMEPHO Y 5 % OT 0OIIero ymcia
60pHBIX XOBJI, 1 IpuMepHO B 2 pasa yalle MOXK-
Ho HaOoaaTh caydau XOBJI y 6obubIX BA [2]. TTo
JIAHHBIM Pa3HBIX ABTOPOB apTepUajibHAasl TUIIEPTEH-
3us BBIABJsAETCS ¥ 1/3 6oibHBIX BA [3] u y 34.3 %
60spHBIX XOBJI [1]. XpoHHUECKOe TEPCUCTUPYIOIIEe
BOCITAJIEHUE UTPAET BAXKHYIO POJIb B IOPAYKEHUU SH-
JIOTEJINSA COCY/IOB U Pa3BUTHH aTePOCKJIEPO3a y 60JIb-
Hbix XOBJI, uTo, B CBOIO OUYeEpe/ib, CIIOCOOCTBYET pO-
CTY cepZIeaHO-coCyAuCThIX 3abosteBanuii (CC3) (apre-
puanbHas runieprensus (Al), umemuyeckas 60J1€3Hb
cepana (UBC), ocTpehrii nH(papKT MUOKap/a, cepied-
Hasi HeZIOCTaTOYHOCTD) U YBEJIMUEHUIO PUCKA JIETAITb-
HOCTH [4].

[Tpu 6pOHXO0OCTPYKTUBHOM CHHAPOME KJITIOUe-
BYIO POJIb B PA3BUTHH U IporpeccupoBannu Al" urpa-
€T SH/OTEeNNAIbHASA AUCHYHKIUA U XPOHUYECKOe
MepCUCTHUPYIOIee Bocmaienue [5]. MosekyasipHOH
OCHOBOU (hOPMUPOBAHUSA CUCTEMHOTO BOCIIATIEHUA U
muchyHKIuu sH0Tenus (19) sABisgeTcs aKTUBAIUA
AZIepHOTO TpaHCKpUnuuoHHoro ¢axkropa NF-kB, ko-
TOpasi HaOJIIOJIaeTCs IIPU BOCIIAJIUTEIBHBIX IIPOIEC-
cax B JIIXaTeJIbHBIX IMyTAX Ipu BA, aTepockiepoTu-
YecKoM rmopakeHuu cocyos u 1D mpu BC [6]. Hati-
JleHa MPAMAas 3aBUCHMOCTh MEK/Ty BbIPAKEHHOCTDIO
IIPOSABJIEHUH ABIXaTeIbHON HEZIOCTATOUHOCTH U JIvia-
cTosnueckoi nucyHKIreH teBoro skenymouka (JIXK)
[4, 7]. Pe3ynpraThl KPYIHBIX HCCIIEOBAHUH ITO3BO-
JISIOT IIPEAIOIONKUTD, YTO N3MeHeHNe CTPYKTYpHO-
(DYHKIIMOHATIBHOTO COCTOSIHUSI CTEHKH aOpPThI UTpa-
eT BaxkHyI0 posib B natoreHese CC3 [8]. B psaze mpo-
CIIEKTUBHBIX HCCJIEIOBAHUNM IIPOIEMOHCTPHUPOBAHO
He3aBHUCUMO€ ITPOTHOCTUYECKOE 3HAUEHUeE TI0Ka3aTe-
JIel IeHTPAIbHON TeMOIMHAMUKIY U 3KeCTKOCTH a0P-
TBI JJIs1 OOIIEH U CEPIEUHO-COCY/IFICTON CMEPTHOCTH,
daTanpHBIX U HedATATHHBIX KOPOHAPHBIX OCJIOKHE-
HUH, HECMEPTEJIbHBIX HHCYJIBTOB V MAIMEHTOB C He-
ocI0kHeHHOH AT, caxapHbIM AuabeToM 2-TO THIIA,
TepPMUHAJIBHOH CcTafiell XpOHUYECKOH MOYeuHOH He-
JTOCTaTOYHOCTH, y TTOKUJIBIX OOJIBHBIX U B OOIIEH 10-
myJiaun [9—11].

IEJIb NCCJIEJJOBAHU A

N3yyenne 0coOEHHOCTEH CUCTOIMYECKOH U THA-
CTOJTMYECKON (DYHKIIUH JIEBOTO JKEJIYZI0UKa B aCIIeK-
T€ COCTOSHUSA BOCXOJIAIIETO OT/IeJIa a0PThI y JIHI] I10-
JKIJIOTO BO3pacTa ¢ apTepuaJbHOU I'UiepTeH3ued u
COUYETAaHHEM XPOHUYECKOH OOCTPYKTUBHOU OOJIE3HH
JIETKUX ¥ OPOHXUAJILHOU aCTMBI.

MATEPHAJIBI 1 METO/bI

O6cieroBaHo 15 60bHBIX My:KYUHBI ¢ XOBJI
u BA (ocHOBHad rpymma), cpeJlHUN Bo3pacT 68.4 +
+ 3.6 roga. ['pynmy cpaBHeHHs COCTaBUIU 15 6OIb-

tion [1]. BA is revealed approximately in 5 % of the
total number of patients with COPD, and it is ap-
proximately twice more often possible to observe
COPD cases at patients of BA [2]. According to dif-
ferent authors arterial hypertension is revealed in
1/3 BA patients [3] and in 34.3 % of patients with
COPD [1]. Chronic persistent inflammation plays an
important role in a lesion of endothelium of vessels
and atherosclerosis development in patients with
COPD that, in turn, promotes the incidence of the
cardiovascular diseases (CVD) (arterial hyperten-
sion (AH), coronary heart disease (CHD) acute myo-
cardial infarction, heart failure) and to increased
risk of mortality [4].

Endothelial dysfunction and chronic persistent
inflammation play an essential role in development
and advance of AH at bronchoobstructive syndrome
[5]. A molecular basis of formation of systemic in-
flammation and endothelium dysfunction (ED) is
activation of NF-xB nuclear transcription factor
which is observed at inflammatory processes in re-
spiratory tract with BA, atherosclerotic lesion of ves-
sels and ED at ischemic heart disease [6]. The direct
correlation between expression of implications of
respiratory failure and diastolic dysfunction of the
left ventricle (LV) is revealed [4, 7]. Results of large
study suggest that change of a structurally functional
state of aorta’s wall plays an important role in CVD
pathogenesis [8]. An independent prognostic value
of indicators of the central hemodynamics and rigid-
ity of aorta for the general and cardiovascular mor-
tality, fatal and not fatal coronary complications,
nonfatal strokes in patients with uncomplicated AH,
diabetes mellitus type 2, end-stage of chronic kidney
disease, in elderly patients and in the general popu-
lation is presented [9—11] in a number of prospective
researches.

AIM OF THE RESEARCH

Studying of features of systolic and diastolic
functions of a left ventricle at ascending aorta in
elderly people with arterial hypertension and com-
bined chronic obstructive pulmonary disease and
bronchial asthma.

MATERIALS AND METHODS

15 male patients with COPD and BA (the main
group) were examined, middle age was 68.4 + 3.6
years. The group of comparison consisted of 15 pat-
ents with COPD (middle age 63.4 + 3.2 years). All
patients with COPD are of B category. The average
value of systolic blood pressure (SBP) in the main
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vbIXx XOBJI (cpemHuii Bo3pact 63.4 + 3.2 roga). Y
Bcex Jsiul, XOBJI kateropuu B. CpenHsas BeanumHa
cucTosimueckoro A/l B OCHOBHOU TpyIIIle COCTaBUIA
154.2 + 8.8 MM pT. CT., B TpyIIIe CpaBHEeHUs — 156.5 +
+ 19.9 MM PT. cT. BestTmunHa TMACTOTUYECKOTO J]aB-
sienust — 83.6 + 6.2 MM PT. CT. Y 60OJIbHBIX OCHOBHOH
rpynnsl U 86.6 + 15.4 MM PT. CT. B IpyIllle CpaBHe-
HuA. Kputepuamu HUCKIIOUEHUs U3 HCCIIEIOBAHUSA
SIBJISUTUCH: WH(APKT MHUOKapZila B aHamHese, ¢u-
OpWLIAIMSA TIPEJICEPAUN, KJIallaHHAsA IaTOJIOTHUS
cepAla, cepaeyHas HegocraTouHocTs 1I1-IV dyHK-
IIMOHAJIBHBIX KJIaccoB, oxxupenue [I-1I1 crenenu.

C nesnpio uszydyeHusa QyHKINOHAIBHOTO COCTOS-
HUS JIEBOTO KEJIy/IOUKA U BOCXO/AIIETO OT/IENIAa aop-
THI TPOBOJWJIOCH  YJIBTPA3BYKOBOE HCCIIEAOBAHIE
cepara Ha ammapate Mindray.

Omnpeziesisiin KOHEYHBIN TUACTOTUUYECKUH 00b-
eMm u pasmep (KO, mur; KIP, cM), KOHEUHBIH CHCTO-
smaeckui oovem u pazmep (KCO, mut; KCP, cm) Jte-
BOTO JKeJyZiouka, ¢ppakiuio Beibpoca (OB, %), uH-
Jekc Macchl Muokapaa (UMM, r/mM?) u UHJEKC OT-
HOCHUTEJIbHOU TOJIIIUHBI CTEHKU JIEBOTO JKEJIYA0YKA
(o).

OrneHka [UacTOTUUECKOU (DYHKIIHU JIEBOTO Ke-
JIyIoYKa cep/illa M3ydyasiach METOJOM JIOILIEP3XO-
Kapauorpadur, KOTOPYIO BBIMOJHSIN B UMILYJIbC-
HOM pEeXHUME C HCIOJIb30BAHUEM BEPXYIIIEUHO-
ro JIOCTyIla B YeThIPEXKAMEPHON MPOEKINHU Cep-
na. Onpenessiyin CIelyrolIe mapaMeTpbl: MaKCH-
MaJIbHYI0 CKOPOCTh paHHero HamosueHus (E, m/c),
MaKCHMAaJIBHYIO CKOPOCTh ITPEJCEPHOTO HATIOJTHE-
Hus (A, m/c), ux coornorenue (E/A), dasy panHero
unanosHenus (FEF, c), ¢asy npeacep/iHOro HamoJ-
wenus (FAF, c), mexannueckywo auacroiy (MD, c),
cpeiHUE CKOPOCTH PAHHETO U IIPEJICEPHOTO HATIO-
nenus (ASE, m/c; ASA, m/c) [12].

I'7106aTbHY O TTPOIOJIBHYIO CHCTOJTHYECKYIO U JTY-
ACTOJIMYECKYIO (DYHKITUH JIEBOTO KEJIy/IOUKA OIIEHH-
BaJIN 110 TKAHEBOMY JIOILIEDOBCKOMY CIIEKTPY, 3ape-
TUCTPUPOBAHHOMY OT (PUOPO3HOTO KOJIbIIA TPUKY-
CIUIAJILHOTO KJIallaHa. B Ka’kJloM TKaHeBOM JOILIe-
poBckoM crekTpe omnpezaensiu Sm (M/c), Em (m/c),
Am (m/c), cootHomenuss Em/Am u E/Em, pososn-
JKUTEJILHOTD (ha3bl H30METPUUECKOTO pacciabIeHus
(IVRT, mc), mepuoaa npeausraanus (PP, mc) [12].

3 mapacTepHaJILHOTO JIOCTYIIA 10 JUTHHHON OCH
JIEBOTO KEJIy/I0UKA MOJIYYaId Cpe3 BOCXOSAIIETO OT-
Jlesia aopThl B M-peskuMe Ha 2—3 CM BBIIIIE CTBOPOK
a0PTaJIBHOTO KJIanaHa. M3Mepsuii KOHEUHBIN CUCTO-
smueckuti muamerp (Ds, ¢M), KOHEUHBIH JAUACTOJIU-
veckuii uametrp (Dd, cMm), CHCTOHYECKYI0 DKCKYP-
cuio (Ds — Dd, cm) BocxosiImiel aopThl. PaccunThiBa-
Jin mokaszaresu anactuaHoctu (C — compliance, cv/
quH - 107% D — distensibility, cm?/aun - 107°) 1 Ko-

group was 154.2 + 8.8 mm Hg, in group of compari-
son — 156.5 + 19.9 mm Hg. Value of diastolic blood
pressure (DBP) — 83.6 + 6.2 mm Hg in patients of
the main group and 86.6 + 15.4 mm Hg in group
of comparison. Withdrawal criteria of the research
were the following: myocardial infarction in the an-
amnesis, auricular fibrillation, valval abnormality of
heart, heart failure of the III-IV functional classes,
obesity of the II-IIT degree.

Ultrasound investigation of heart was conduct-
ed for the purpose of studying of functional state of
the left ventricle and the ascending aorta with the
“Mindray” device.

End diastolic volume and dimension (EDV,
ml; EDD, cm), end systolic volume and dimension
(ESV, ml; ESD, cm) of left ventricle, ejection fraction
(EF, %), myocardial mass index (MMI, g/m?) and
left ventricular relative wall thickness index (RWTI)
were determined.

Assessment of diastolic function of a left ven-
tricle was studied by dopplercardiography that was
carried out in pulse sequence with usage of apical
access in a four-chamber projection of heart. The
following parameters were determined: maximum
velocity of early filling (E, m/s), maximum velocity
of atrial filling (A, m/s), the ratio (E/A), early filling
phase (FEF, s), phase of atrial filling (FAF, s), me-
chanical diastole (MD, s), average velocity of early
and atrial filling (ASE, m/s; ASA, m/s) [12].

Global longitudinal systolic and diastolic func-
tions of left ventricle estimated on the tissular dop-
pler spectrum were registered from a fibrous ring of
the tricuspid valve. In each tissular doppler spec-
trum Sm (m/s), Em (m/s), Am (m/s), ratio of Em/
Am and E/Em, long-lasting isovolumic relaxation
time (IVRT, ms), the preejection period (PP, ms)
[12] were defined.

A section of the ascending aorta in the M-reg-
imen 2—3 cm higher than aortic valve cusp was re-
ceived from parasternal access on a long axis of a
left ventricle. Final systolic diameter (Ds, cm), final
diastolic diameter (Dd, cm), systolic excursion (Ds —
Dd, cm) the ascending aorta were evaluated. The
following indexed were counted elastance indica-
tors (C — compliance, cm/dyne - 107, D — distensi-
bility, cm2/dyne - 107°) and coefficients of rigidity of
the ascending aorta (SI — stiffness index; Ep — pres-
sure-strain elastic modulus, dyne - 107%/cm?) [12—
16]. The ascending aorta was visualized on supra-
sternal view and defined peak rate of systolic ante-
grade flow (Vps, cm/s) and diastolic retrograde flow
(Vpd, cm/s), integral rate in systole and diastole
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Ta6smna 1. Hekoropble cTpyKTypHO-(QYHKIIMOHATBHBIE [TIOKA3aTEJH JIEBOTO KeJynouka (M + o)

Table 1. Some structural and functional indicators of the left ventricle (M + o)

TTokazatespb / Indicator XOBJI (n = 15) / COPD (n = 15)

XOBJI + BA (n = 15) / COPD + BA (n = 15) p

KJIP, cm / EDD, cm 5.2 £ 0.71
KCP, cm / ESD, cm 3.5+ 0.5
K10, v / EDV, ml 132.0 £ 2.7
KCO, mu1 / ESV, ml 54.0 + 1.5
YO, ms1 / SV, ml 78.0 £ 5.5
®B, % / EF, % 62.0 £ 2.7
HOT / RWTI 0.47 + 0.42
UMM, r/m? 164.7 £ 2.71
MMI, g/m?

5.0 £ 1.1 —
2.8+ 0.6 —
120.0 + 7.7 —
31.6 + 1.6 —
88.3 + 4.1 < 0.05
73.3 £ 3.4 < 0.05
0.57 + 0.61 < 0.05
207.7 £ 5.37 < 0.05

3 HUITUEHTHI JKECTKOCTH BOCXOZAIIEH aopThl (ST —
stiffness index; Ep — pressure-strain elastic modulus,
JIMH - 10—6/cm?) [12—16]. 113 cympacTepHATBHOTO J10-
CTyIIa BU3YAJU3UPOBAIN BOCXOMSIINHI OT/EN aOPTHI
Y OIIPe/IeJIsUIN [TUKOBYI0 CKOPOCTh aHTEIPA/IHOTO I10-
ToKa B cuctoty (Vps, cM/c) U peTporpaiHoro IoToKa
B auacroiy (Vpd, cMm/c), MHTETpasl CKOPOCTU B CUCTO-
sy u auacrony (VTIs, cm; VTId, cm), Bpems yckope-
HUA KPOBOTOKA B CUCTOJY U iuacroiy (ATs, m/c; ATd,
M/C) ¥ YCKOpEHUEe KPOBOTOKA B CHUCTOJIYy U JTUACTOJIY
(Acs, cm/c?; Acd, cm/c?). PaccuuThiBasiach KOpoHap-
Has ppaxiusa ynapaoro oobema (KOYO, mr).

[Mosyuennsrii nrdpoBoil MaTepuan ObUT 00Opa-
60TaH C TOMOIIHI0 BAPUAI[MOHHO-CTATHCTHUECKUX
METOJIOB IyTEM pacuera cpeaHed apudMeTHUecKou
(M), cpemHexkBapaTUYHOTO OTKJIOHeHHs (0). Pasz-
JInyue MoKa3aresieldl pacCUYUThIBATIOCh METOJIOM pas-
HOCTHOHM CTaTUCTUKH 1O Kputepuio CThIOZIEHTa U
CUMUTAJIOCH CTATHCTUYECKH 3HAYUMBIM IIpU P < 0.05
(mpu 5% ypOBHE 3HAUMMOCTH); IIPOBOAMIICS KOppe-
JIAIIMOHHBIN aHanu3. Vicnonb3oBasica k03 duiueHT
JHeHHoU Koppessaiuu [Tupcona r. Hamunume BICO-
KOU KODPEJIAIIIOHHON B3aMMOCBSA3U CUHUTAIIA IIPU
r=0.87-1,0.

PE3YJIBTATBI 1 OBCYK/IEHUE

B rpymme stur ¢ XOBJI + BA, B oTyinuue oT 6016~
Heix ¢ XOBJI, BeiABIAIOCH yMeHbiieHUe KO JIK
Ha 9.1 % u KCO JIK — Ha 41.5 % (p < 0.05) Ha dhoHe
Bo3dpactraHus yjpapHoro oowema (YO) JDK Ha 11.7 %
(p < 0.05), ®B — Ha 15.5 % (p < 0.05), UMM JI)K —
Ha 20.8 % (p < 0.05) u UOT — Ha 17.6 % (p < 0.05)
(Tabs. 1). Bo Bcex rpymmax oTMedasach KOHIIEHTPH-
yecKast TUIIePTPOdIS JIEBOTO KeTy[0UKa.

WsyueHne [uacTOMYECKOH GYHKIIMK JIEBO-
TO JKeJIyJTOUKA MOKa3aJI0, YTO Y OOJIBHBIX KaK OCHOB-
HOH TPYIIIBI, TAK U TPYIIIbI CPABHEHUs HapyIIeHa
mIo6abHas auacronudeckas pyHknus (tabm. 2). Y
siun ¢ XOBJI u BA, B oTstmuue OT rpylibl CPaBHEHUS,
XOTS ¥ OTMEeYAIoTCst 60J1ee BEICOKHE 3HAYEHMS MAKCH-

(VTIs, cm; VTId, cm), time of acceleration of a blood
flow in systole and diastole (ATs, m/s; ATd, m/s)
and acceleration of blood flow in systole and dias-
tole (Acs, cm/s?; Acd, cm/s?). The ventricular stroke
volume fraction was evaluated (VSVF, ml).

The received digital material was processed by
variation and statistical methods calculating the av-
erage arithmetic (M), mean square deviation (o).
Difference of indicators was counted by method of
differential statistics on Student’s test and was con-
sidered as statistically significant at p < 0.05 (at 5%
significance value); the correlation analysis was car-
ried out. The Pearson’s correlation (r) was used. Ex-
istence of high correlation interrelation was consid-
ered at r = 0.87-1.0.

RESULTS AND DISCUSSION

In a group of COPD + BA patients, unlike pa-
tients with COPD, the following indicators were re-
vealed: decrease of LV EDV by 9.1 % and LV ESV by
41.5 % (p < 0.05) against increasing stroke volume
(SV) of the LV for 11.7 % (p < 0.05), by EF — for 15.5 %
(p < 0.05), LV MMI — for 20.8 % (p < 0.05) and
RWTI — for 17.6 % (p < 0.05) (see Table 1). The con-
centric hypertrophy of a left ventricle was registered
among all groups.

Studying of diastolic function of the left ven-
tricle showed that patients of both the main group,
and group of comparison have had the disorder
global diastolic function (Table 2). Unlike the pa-
tients from the group of comparison, patients with
COPD and BA have had higher values of the maxi-
mum and average rates of flows both in a phase of
early filling and the atrial one, however the ratio of
peak rates demonstrates the lack of differences in
the degree of disturbance in passive filling of the
left ventricle between groups. Patients of the main
group possess more long atrial filling phase against
the lack of differences between groups on duration
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Ta6uuma 2. [TokazaTesu JUacToInIecKor QYHKIIHNH JIEBOTO JKenynouka (M + o)
Table 2. Indicators of diastolic function of the left ventricle (M + o)

ITokazatesp | Indicator XOBJI (n = 15) / COPD (n = 15)

XOBJI + BA (n = 15) / COPD + BA (n = 15) p

E,c|s 63.0 £ 0.01
A,m/c| m/s 70.7 + 0.03
E/A 0.89 + 0.03
FEF,c|s 262.5 + 0.04
FAF,c|s 162.0 + 0.04
MD,c|s 475.5 + 0.02
ASE, m/c | m/s 36.75 + 0.07
ASA, m/c | m/s 41.67 £ 0.88
IVRT, mc | ms 97.5 £ 0.02
PP, mc | ms 99.0 + 1.11

70.92 £ 0.02 < 0.05
78.9 £ 0.02 <0.05
0.89 £ 0.03 —
284.4 + 0.04 —
183.6 £ 0.04 <0.05
477.6 £ 0.04 < 0.05
44.35 + 0.09 < 0.05
40.3 £ 0.71 —
91.5 + 0.02 -
102.0 £ 0.59 —

MAaJTBHBIX U CPEJTHUX CKOPOCTEN IMOTOKOB Kak B a3y
PpaHHEro HAOJIHEHUs, TAK U IPEJCEPAHOTO, OHAKO
COOTHOIIIEHHE TUKOBBIX CKOPOCTEH CBUIETEIHCTBY-
eT 00 OTCYTCTBUU Pa3/IMUUi B CTEIIEHH HapPYIIEHUS
[IACCUBHOTO HAIIOJIHEHUS JIEBOTO JKEJIY/IOUKA MeXK-
nty rpynmnamu. Ha ¢oHe OTCYyTCTBUA OTIINYUA MEXKITY
TPYIIIaMH TI0 TIPOJIOJIKUTETHFHOCTH MEXaHHYECKOH
JIMACTOJIBI y OOJIBHBIX OCHOBHOU T'PYIIIBI OTMEYAeT-
cs1 6osiee IpoOJIKUTENTbHAS (pasa MpecepIHOTO Ha-
nosHeHwus (Ha 11.8 %, p < 0.05). B ocHOBHO# rpyTIe,
B OTJIMYKE OT TPYIIIBI CPAaBHEHUsI, IIPOUCXO/IIIO He-
3HAYUTEJIbHOE YKOpOoUeHue (a3l N30BOTIOMUYECKO-
ro pacciabiieHus Ha 6.2 %, T. €. He ObLIIO 3aMelIeH s
yZlaJIeH!sI HTOHOB KJIBIIMS U3 MUOIUIA3MBI B TUACTO-
JIy ¥ OTJIMYHH TI0 IPOTOJIKUTEILHOCTH TIEPUO/A TIpe-
JIU3THAHUA (II0 CKOPOCTU BXOXK/IEHUSI MOHOB KaJTb-
¥ B MUOIUIa3My B CHUCTOJY) (cM. TabuI. 2).

JlaHHbIe TKaHEBOW JOIUIepOKapauorpaduu
(Tabs. 3) meMoHCTpUpOBaIN OOJIee BHICOKHE 3HAUe-
HUS Sm, OTPAKAIOIIETO COCTOSIHUE TJIOOATIBHOU CO-
KpaTUTEeJIbHON MPO/IOIBHON (YHKITUH JIEBOTO KeJIy-
Jlouka, B rpymme mnanuerToB ¢ XOBJI + BA, o cpas-
HeHuo ¢ rpynnoi 6ompHBIX XOBJI. Sm umeer xop-
perAnonHyo ¢BA3b ¢ @B u Bemunnoit YO JIXK. He
OBLIO OTJIMYNI MEKY TPYIIIIAMU 10 COCTOSTHUIO TTPO-

of a mechanical diastole (for 11.8 %, p < 0.05). In
the main group, unlike the group of comparison,
there was an insignificant shorting of isovolumic
relaxation time for 6.2 %, i.e. there was no retarda-
tion of excision of calcium ions from myoplasm in
diastole and differences on preejection period (on
the rate of entry of calcium ions into myoplasm in
systole) (see Table 2).

Data of tissular dopplercardiography (Table 3)
showed higher Sm values, reflecting global longitudi-
nal contractile function of the left ventricle, in group
of patients with COPD + BA, in comparison with
group of patients with COPD. Sm has correlative
relation with EF and SV value of the left ventricle.
There were no differences between groups on longi-
tudinal function of heart in diastole. At the same time
the indicator of E/Em was 12 % more in the main
group (p < 0.05) that indirectly demonstrates higher
average values of pulmonary artery wedge pressure.
Average pulmonary artery wedge pressure (APAWP)
was 7.4 % higher in the main group, than the one in
the group of comparison (see Table 3).

Studying of morphometric indicators of the as-
cending aorta didn’t reveal reliable differences be-

Ta6ouna 3. [Tokazaresnu MpoI0bHON I7100aIbHOM (QYHKITUH JIEBOTO Kerynouka (M + o)
Table 3. Indicators of global longitudinal function of the left ventricle (M + o)

ITokazatesp | Indicator XOBJI (n = 15) / COPD (n = 15)

XOBJI + BA (n=15) /COPD + BA(n=15)  p

Sm, m/c | m/s 23.3 + 0.03 27.2 + 0.03 < 0.05
Em, m/c | m/s 20.14 £ 0.02 20.06 £ 0.03 —

Am, m/c | m/s 34.8 + 0.005 33.87 £ 0.005 < 0.05
Em/Am 0.83 £ 0.04 0.86 + 0.05 —

E/Em 2.14 + 0.02 2.43 + 0.01 < 0.05
JI3JIAcp, MM PT. CT. 4.55 + 0.12 4.91 + 0.14 —
APAWP, mm Hg
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Tab6ouna 4. [lokazaTessn MOPPOMETPUH U AJIACTHIHOCTH BOCXOsIIel aopTel (M + 0)

Table 4. Indicators of morphometry and elastance of the ascending aorta (M + o)

ITokazarespb | Indicator

XOBJI (n=15) / COPD (n=15) XOBJI+BA(n=15)/COPD+BA(n=15) p

Ds, cm | cm 3.83 + 0.16
Dd, cm | cm 3.98 £ 0.14
Ds—Dd, cm | cm 0.15 + 0.03

C, cm/muH - 107° | em/dyne * 107°  2.21 + 0.04
D, em?/ muH * 107° | cm?/ dyne - 10° 0.95 + 1.16
SI 4.16 £ 0.07
Ep, auH - 107/ em? | dyne * 10°/ cm?  0.11 + 0.03

CAl- A, MM pT. CT. 50.33 + 7.88
SBP — DBP, mm Hg

3.71 £ 0.21 <0.05
3.95 + 0.28 <0.05
0.22 £ 0.06 —
3.32 + 0.06 —
1.29 + 0.14 —
2.88 £ 0.14 < 0.05
0.07 + 0.09 <0.05
50.00 + 5.81 < 0.05

ZI07IbHOM (DYHKIIUY Cep/ilia B AMACTOTy. BmecTe ¢ Tem
mokasaTesib E/Em ObL1 B OCHOBHOI rpymie Ha 12 %
6ospiie (p < 0.05), UTO KOCBEHHO CBHJIETEJIHCTBY-
eT o 0OoJiee BBICOKHX CPETHUX 3HAUEHUAX /IaBJICHU
3aKJIMHUBAHUs JIETOUHOU aprepuu. Cpe/iHee /1aBie-
HUe 3aKJIMHUBAHUA JeroyHoi aprepun ([I3JIAcp) B
OCHOBHO rpyTiIie 6bUIO Ha 7.4 % BBIIIIE, YEM B TPYIIIIE
cpaBHeHwus (cM. TabII. 3).

N3yueHre MOp(OMETPUUECKUX IIOKa3aTee
BOCXO/IAIIETO OT/IEJIa A0PTHI HE BBIABUJIO JIOCTOBED-
HBIX OTJIMYUH MEXIy TPYIIaMU IO KOHEYHBIM CHU-
CTOJINYECKOMY U JIMACTOJIMIECKOMY pazMepaM aop-
TBI, OTHAKO cUcTOoInYeckas skckypeus (Ds — Dd) B
rpymre s ¢ XOBJI + BA 6buta Ha 31.9 % GoJiblie
(p < 0.05) (tabn. 4). IlokazaTenu, xapaKTepU3YyIO-
e 3macTudHoCTh aopThl (C, D), B OCHOBHOM TpyTi-
e ObLIM BbIIIE, yeM B rpymie juil ¢ XOBJI, Ha 33.4
1 26.1% (p < 0.05) COOTBETCTBEHHO, ITPX STOM IIOKa-
3aTeJIM, XapaKTePUBYIOIIUE JKECTKOCTh CTEHKH a0p-
ThI (SI 1 Ep), B OCHOBHOI TpyTire ObLIN HUKE B 1.44
pasa(p < 0.05) nHa 30 % (p < 0.05) COOTBETCTBEHHO.

VsyueHune mokasaTejedl aHTETPaJHOTO KPOBO-
TOKa B BOCXOZAIIEH aopTe B TPYIIE JIUIL C COYETAH-
HOU OPOHXOOOCTPYKTUBHOM IATOJIOTHEN HE BBISBHU-
JIO IOCTOBEPHBIX OTVIMYUH TI0 IIMKOBOM CKOPOCTU aH-
TErpaiHOTO MOTOKA B cUCTOITy (VPS) OT IPYIIIBI CpaB-
HEHUs, O/THAKO UHTErPaIbHas CKOPOCTh AaHTETPA/THO-
O ITIOTOKAa B OCHOBHOM IpyIne Oblja BbIIIE Ha 19.3 %
(p < 0.05) Ha GoHE YMEHBIIIEHNS BpEMEHH YCKOpe-
HUS KPOBOTOKA Ha 26.1 % (p < 0.05) U yBeJIUUEHUS
YCKOpEHUs KPOBOTOKA Ha 15.2 % (p < 0.05) B CHCTO-
sy (Tabir. 5).

N3yueHue IMoKa3aresiell pPeTPOrpajHOrO Kpo-
BOTOKA B BOCXOJIAIIEN aoOpTe B TPYIIIE JIHI] C COYe-
TaHHOM OPOHXOOOCTPYKTUBHOM IATOJIOTHEN BBISBHU-
JIO yBeJINYEHHE KaK MHUKOBOU CKOPOCTH PETPOTpPajl-
HOTO IT0TOKA B cuctoty (Vps) B CpaBHEHUU € IPYIIION
60pHBIX XOBJI, Tak ¥ UHTErPaJIbHON CKOPOCTHU pe-
TPOTPaJHOTO MOTOKA Ha 25.8 % (p < 0.05) Ha doHe
OTCYTCTBUA OTJIHYMH IO IPOJIOJIKUTEILHOCTH Bpe-

tween groups on the final systolic and diastolic sizes
of the aorta, however the systolic excursion (Ds —
Dd) among patients with COPD + BA was more on
31.9 % (p < 0.05) (Table 4). The indicators character-
izing elastance of aorta (C, D) in the main group were
higher, than in a group of patients with COPD, for
33.4 and 26.1 % (p < 0.05) respectively, at the same
time the indicators characterizing stiffness of aortic
wall (SI and Ep) in the main group were 1.44 times
lower (p < 0.05) and for 30 % (p < 0.05) respectively.

Studying of antegrade blood flow indicators
in the ascending aorta in a group of patients with
combined bronchoobstructive pathology did not re-
vealed reliable differences on peak rate of antegrade
blood flow in a systole (Vps) in the group of com-
parison, however the integrated rate of antegrade
blood flow in the main group was 19.3 % higher
(p < 0.05) against the decrease of blood flow accel-
eration time by 26.1 % (p < 0.05) and augmentation
of blood flow acceleration at 15.2 % (p < 0.05) in sys-
tole (Table 5).

Studying of indicators of retrograde blood flow
in the ascending aorta in a group of patients with
combined bronchoobstructive pathology revealed
augmentation as peak rate of retrograde blood flow
in systole (Vps) in comparison with group of patients
with COPD, and integrated rate of retrograde blood
flow for 25.8 % (p < 0.05) against the absence of dif-
ferences on duration of blood flow acceleration time
and decrease of acceleration by 35 % (p < 0.05) (see
Table 5). Changes of retrograde blood flow resulted
in augmentation of coronary fraction of stroke flow
in the main group, unlike the group of comparison,
for 26.8 % (p < 0.05).

CONCLUSION

Larger intensity of is registered at a combina-
tion of COPD and BA in elderly people with arterial
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Ta6uuna 5. [Tokazaresnu aHTETPAJTHOTO U PETPOTPATHOTO KPOBOTOKA B BocxoAsAlIel aopte (M + o)

Table 5. Indicators of antegrade and retrograde blood flow in the ascending aorta (M + o)

ITokazaresp | Indicator

XOBJI (n=15) / COPD (n=15) XOBJI + BA(n=15)/COPD+BA(n=15) p

Vps, em/c | cm/s 88.7+1.5
VTIs, cm | cm 15.5 £ 1.1
ATs,m/c | m/s 138.0 £ 8.3
Acs, cMm/c? | em/s? 651.9 + 18.4
Vpd, em/c | em/s 19.3 £ 2.4
VTId, cm | cm 4.9+0.8
ATd, m/c | m/s 101.0 £ 6.5
Acd, cm/c? | ecm/s? 447.2 + 34.4
K®VYO, mn | VSVF, ml 60.10 + 3.31

92.1+ 3.1 —
19.2 £ 2.0 < 0.05
102.0 £ 4.2 < 0.05
768.6 + 21.1 —

25.6 + 3.2 < 0.05
6.6 £ 0.9 < 0.05
105.0 £ 5.8 —

201.1 + 28.5 < 0.05
82.05 £ 2.41 < 0.05

MEeHU YCKODEeHH:A KPOBOTOKAa U yYMEHBIIEHHUs YCKO-
penust Ha 35 % (p < 0.05) (cMm. Tabu. 5). IsmMeHeHust
PeTPOrpasiHOrO MOTOKA IPUBEHN K YBEJIMYEHUIO KO-
poHapHOH (pakIuy yAApHOTO IOTOKA B OCHOBHOM
TpyIllie, B OTJINUKE OT TPyNIbI CpPaBHeHNs, Ha 26.8 %
(p < 0.05).

3AKJIOYEHUE

IIpu coveranuu XOBJI u BA y jun noxxuio-
TO BO3pacTa C apTepuaJIbHOU TUIEPTEH3UEH, B OT/IH-
uye oT 60gpHBIX XOBJI, oTMeuaercss OoJibIlIast cre-
IIeHb BBIPAYKEHHOCTU KOHIIEHTPHUUYECKOH THIIEPTPO-
¢uu JI€BOTO KEJTy/I0UKA TIPH THOBBIIIEHNH €r0 KOH-
TPaKTHUIBHOCTH, B UACTHOCTH, TJIOOQIPHOU TPO0JTb-
HOU CHCTOJTMYECKOH CIIOCOOHOCTH Ha (oHE OTCyT-
CTBUS OTJIMYUH I10 TUACTOTNIECKOU ero (PYHKITUH U,
B YaCTHOCTH, IpoaoabHON. [1pu couerannu XOBJI u
BA, B otitnuune ot 606HBIX XOBJI, y JIUIT TTOKUIOTO
BO3pacTa ¢ apTepHaIbHON TUIIEPTEH3NEH OTMeYaeT-
cs1 6OJTBINIAs CTENEHD SJIACTUYHOCTH M MEHbINAs CTe-
IIeHb KECTKOCTH BOCXOJISIIETO OT/ieJIa aOPThI, CIIO-
coOCTByIOIHE OOJIBIIIEN CTEIeHN JEeNOHUPOBAHUS
KPOBH B HEU M 00ECIIEUNBAIOIIHE OOJIBIIYIO0 BEJTHIH-
Hy KOPOHApHOU (ppaKIUK yAapHOTO 00'beMa IIPH BO3-
pacTaHuu yaapHoro oobeMa JIEBOT0 JKeIy/IouKa. YBe-
JIMYeHe KOPOHAPHOU (paKIUK yIapHOTO 00beMa B
OCHOBHOU TPYIINE TaK:ke O0bsICHSAETCS OOJIBbIIEH mo-
TpeOHOCTHI0 MUOKAp/Ia B HEH M3-3a POCTa MACChl MU-
OKap/ia JIEBOTO JKEJIyI0YKa, YTO HAXOJIUT CBOE OTpa-
JKEeHHUE B YBeJIMUEHUU MHEKCA MacChl MUOKap/ia Jie-
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