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AHHOTAIIUA

M3yyeHa [MHAMHUKA OCHOBHBIX 9XOKapAHOorpaduUecKux mapaMeTpoB MUOKap/ia jieBoro xemymouka (MJDK), orpa-
JKAIOIINX MEXaHU3MbI €70 PEMOJIETUPOBAHUS Y MAIIMEHTOB ¢ METa00JIMYECKUM CHHPOMOM U OOCTPYKTHBHBIMH HapyIIle-
HUSIMU JIbIXaHUS BO CHE. B McciieIOBaHNY IPUHSIIN yYacTHe 98 My»KUMH ¢ U30BITOYHOM Maccoi Tesia (MHAEKC Macchl Tejia
60J1ee 30 Kr/M?) ¢ yCTAaHOBJIEHHBIM paHee JUAarHO30M apTepUaIbHOU THIIEPTEH3UH U IOCTUTHYTOH cTabuan3aruei apre-
pUaIBHOTO JlaBieHusA Ha (POHEe a/IeKBaTHOU MeIMKaMEeHTO3HOH Tepanuu. BceM yyacTHHUKAM UCCIeI0BaHUA IIPOBOIUIIC
Kap/IHOPECIMPATOPHBI MOHUTOPUHT HOUHOTO CHA C IEJIbI0 IMAaTHOCTUKY OOCTPYKTUBHBIX HAPYIIIEHUH IbIXaHUsI BO CHE
C OIIEHKOM MHIeKCca alTHO3/TUIIOMHO) U cpe/iHell catyparuu 3a Houb 1 9XOKI /15 yCTaHOBIEHUA Psiia CTPYKTYPHBIX Ta-
pamerpoB MJIJK — pa3zmMepoB JIEBOTO IPeICEPANS, TOIIIHNHBI MEXIKEIYIOUKOBOU TIEPETOPOJAKH U 33/[HEH CTEHKU JIEBO-
TO KeJIy/IouKa, nHzekca Maccel MJDK.

BhIsIBJIEHBI IOCTOBEPHbIE KOPPEJISIIUY MEXK/Ty JJTHHOH JIEBOTO IIPE/ICEPAUS U TOJIIUHON 3a/{HEN CTEHKH JIEBOTO Ke-
JIyI0UKa U WHIEKCOM alHO3/TUIIOMHO3. J[OCTOBEPHBIX aCCONMAIUMA HCC/IElyeMbIX CTPYKTYPHBIX mmapameTpoB MJIK c
YPOBHEM HOUHOH 'MIIOKCEMUU OOHAPYKEHO He ObLI10. I10 pe3ysibTaTaM UCCIIe0BAHMUS C/I€JIAHbI BEIBOZBI O BEPOSTHOM He-
3aBUCHMOM BJIMSHUY TIEPUOIMUECKON OOCTPYKIINY BEPXHUX JIIXaTEIbHBIX MyTeH HA MPOIECCHl PEMOIEIUPOBAHUS JIEBO-
T'O JKeJIy/IOUYKA IIPU OTCYTCTBUH MPAMOTO BJIMSAHUSA HA HUX HOUHOU THIIOKCEMUU.

Karoueenle crosa: cuHAPOM 00CTPYKTUBHOTO aITHO3 BO CHE, pedpaKTepHAas apTepHaIbHAsI TUIIEPTEH3H, PEMO/IEH-
POBaHKE MUOKaP/{a JIEBOTO JKeJIyI0UKa, HOUHAsI TUITOKCEMUsT, METa00ITMUECKUI CHH/IPOM, O3KHDEHUE.

ABSTRACT

The dynamics of the main echocardiographic parameters of left ventricular myocardium (LVM), reflecting the mecha-
nisms of myocardial remodeling of left ventricle in patients with metabolic syndrome and sleep obstructive apnea syn-
drome (SOAS) was studied.

The research involved 98 men who are overweight (BMI > 30 kg/m?) with established earlier a diagnosis of hyperten-
sion and blood pressure stabilization achieved against a background of adequate medical therapy. Study participants un-
derwent cardiorespiratory monitoring night’s sleep for diagnosis of sleep obstructive apnea syndrome with assessment of
apnea/hypopnea index and average nocturnal saturation, and EchoCG was performed to assess the structural parameters
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of LVM, such as left ventricle (LV) diameters, the thickness of the interventricular septum and posterior wall of LV with

further calculation of LVM mass index.

The data revealed reliable correlation of left atrium length and thickness of the left atrial posterior wall with an index
of apnea/hypopnea (p < 0.05). No significant association study of structural parameters of LVM with the level of nocturnal
hypoxemia have been identified. The study conclusions were drawn about the likely impact of the periodic independent
upper airway obstruction in the remodeling of the left ventricle in the absence of a direct influence on the process of re-

modeling nocturnal hypoxemia.

Keywords: obstructive sleep apnea, refractory hypertension, left ventricular myocardial remodeling, nocturnal hypox-

emia, metabolic syndrome, obesity.

BBEJAEHMHNE

AprepuanbHyto runeprensuio (Al') orHocAT
K HaunboJyiee PACIPOCTPAHEHHBIM M XOPOIIO HU3Y-
YeHHBIM OCJIO)KHEHUAM CHHAPOMa OOCTPYKTHBHO-
ro amHo? BO cHe [1]. B cBoio ouepesb, pacmpocTpa-
HEHHOCTh CHH/IpOMa OOCTPYKTHBHOI'O aITHOD BO CHE
(COAC) mozkeT nocTurath 50 % u 60J1ee y marueHToB
¢ pedppakTepHOi K Jieuenuio Al [2].

Baxxnyto posp B natorenesde COAC u pa3BuTuu
AT y OOJIBHBIX C 3TUM CHHAPOMOM WUTPAeT Hapyle-
Hue OajlaHca MeXy aKTHBHOCTBIO ITapacuMITaThye-
CKOU ¥ CHMITATHYECKOW HEPBHOH cucTeMbl. [J1aB-
HOe TaTOJIOTUYECKOE CJIEZICTBHE IOBTOPHBIX HOY-
HBIX 5IIU30/I0B allHO3 U TUIIOITHOD — WHTEPMUTTHU-
pyIolas, 4acto BbIpajKeHHasi THIIOKCEMHUS, IPUBO-
JAIIAs K OCTPOH, a B MOCJIEAYIOIIEM U K XPOHHYe-
CKOU TUIEPAKTUBALINY CUMIIATUYEeCKOU HEPBHOU CH-
crembl (CHC). Ilpu snu3omax amHO? BO BPEMsA CHA Y
60bHBIX ¢ yMepeHHBIM miu TsKeIbiM COAC akTuB-
Hoctb CHC moBbIIIaeTcs, JOCTUTAsA ITHKA K MOMEH-
TY OKOHUAHWS IIPUCTYIIA, YTO HEPEJKO COTIPOBOIK/IA-
eTcsl KpaTKOBPEMEHHOU peaknued aktuBanuu [THC
U Bcerja — rumnepBeHTWIANMeH. C MOMeHTa OKOH-
YaHUA 3MU307ia alTHO3 U Havasa TUIePBeHTUIIAINN
CUMITaTUYECKasi aKTHUBHOCTh PE3KO CHIKAETCS, HO
KaKJ[bIi HOBBIM SIIM307] allHO? IPUBOJIUT K €€ I0-
BTOPHOMY HOBBIIIIEHUIO. [lOCTOsSIHHAsA Ype3MepHast
crumyssanusa CHC BezieT K CHUXKEHUIO YyBCTBUTEb-
HOCTU 0apoOpenenTopoB W HAPYIIEHUIO (QYHKIIHI
IHC, a Takke K aKTUBAIlUU CHUCTEMbl peHUH — aH-
THOTEH3UH — QJIBIOCTEPOH CO CHUKEHUEM UYBCTBHU-
TeJIFHOCTH IIOYEeK K IIPeJICepAHOMY HaTpUIypeTHye-
CKOMY HENTH/IY, YTO CIIOCOOHO BBI3BATh CTAOWIIHHYIO
AT u pyrue MOpayKeHUs CepedHO-COCYyITUCTON CH-
CTEMBL.

IIpn wuccienoBaHWM TATOTeHe3a IIOBBHIIIEHUA
aprepuanbHoOro gapnenus (AJl) y 6ompHBIX ¢ COAC
TPAAUIIMOHHO BeAyIasi POJIb OTBOAUTCS TUIIOKCUY U
JlecaTypanuy KpOBU BO BPEM:I IIOBTOPSIIOIIIXCS DITH-
30710B a1tHo? [3]. OHAKO B OT/AEIbHBIX HCCIIEI0BAHM-
SIX TIPUBOASATCS JAHHBIE O TOM, YTO ITOBTOPHBIE DITH-
3o1b!I armHo3 ipu COAC, kak Ha ¢oHE ITPOBOIUMOU
OKCUTEHOTepAINH, Tak U 6e3 Hee, BBI3bIBAIIN Y 00JTb-

INTRODUCTION

The arterial hypertension (AH) is the most
widespread and well-studied complications of syn-
drome of obstructive sleep apnea [1]. In turn, the
prevalence of sleep obstructive apnea syndrome
(SOAS) can reach 50 % and more in patients with
refractory one to treatment of AH [2].

The important role in a pathogenesis of SOAS
and development of AH in patients with this syn-
drome is integral to disturbance of balance between
activity of parasympathetic and sympathetic ner-
vous system. The main pathological consequence of
repeated night episodes of apnea and hypopnea is
the intermittent, often expressed hypoxemia leading
to acute, and subsequently to chronic hyper activa-
tion of the sympathetic nervous system (SNS). At
sleep apnea episodes in patients with moderate or
severe SOAS the activity of the SNS increases, reach-
ing peak by the time of the termination of an attack
that quite often is followed by short-term reaction
of activation of CNS and always by hyperventilation.
From the moment of the termination of the apnea
episode and the beginning of hyperventilation the
sympathetic activity sharply decreases, but each
new apnea episode leads to its repeated increase.
Continuous excessive stimulation of the SNS leads
to decrease in sensitivity of baroreceptors and dis-
turbance of the CNS functions and also to activation
of a system renin — angiotensin — aldosterone with
decrease in sensitivity of kidneys to atrial natriuretic
peptide that is able to cause stable AH and other dis-
orders of cardiovascular system.

At a research of pathogenesis of increase in the
arterial blood pressure (ABP) at patients with SOAS
leading role is traditionally assigned to hypoxia and
desaturation of blood during the repeating apnea
episodes [3]. However, some researches provided
data that repeated apnea episodes at SOAS, both
against the carried-out oxygenotherapy, and without
it, caused identical increase in the ABP in patients
[4]. There are indications to the fact that artificial
decrease in SaO, by means of inhalation of nitrogen
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HBIX ofinHaKoBoe moBkItieHue A/l [4]. EcTb ykazanust
Ha TO, YTO 6€3 SIN30/I0B AITHOD UCKYCCTBEHHOE CHU-
xeHue Sa0, ¢ IOMOIIBI0 WHTAIALMK a30Ta HE BbI-
3bIBAJIO y OOJIBHBIX 3HAUMMOTO HoBbieHus AJl [5].
B nutepatype TakKe €CTh YIIOMUHAHUSA O JOCTOBED-
HO 6oJibiieM noBeIeHuN A/l Ha poHE arTHO? BO Bpe-
MsI CHA, COITPOBOXKAIOIIEMCS PEeAKITNeN aKTUBAIIIH
CTPYKTYP TOJIOBHOTO MO3T4a, II0 CPABHEHHIO C IMUTA-
IMel arrHO? PaBHOM MPOJIOJIKUTENIBHOCTU B IIEPUOT,
6oapcrBoBanus [6]. Kpome Toro, B OT/IEIBHBIX pabo-
Tax OIMUCBHIBAETCS PEAKIINS aKTUBALIMH CTPYKTYP rO-
JIOBHOTO MO3ra U NoBbImeHue A/l 1o/t Bo3/ielicTBreM
PEryJISIPHO OBTOPSIOIINXCS BO BpeMs CHA 3BYKOBBIX
CUTHAJIOB y IPAKTHYECKU 3/I0POBBIX JItojiel [7]. dto
MOXKET CBUJIETEJIbCTBOBATh O 3HAUUTEIBHOH PO
aKTHBAI[UU CTPYKTYP FOJIOBHOTO MO3ra, B 0COOEHHO-
CTH TUIIOTAJIAMO-TUIIO()U3APHOU CUCTEMBI, B TIOBHI-
IIEHUN CUMIATHYEeCKOro TOHyca M (OPMHUPOBAHUH
croiikoii AT" mpu COAC.

K ¢dakropam, crtocoOCTBYIOIIUM CTaOMIU3AIIH
THIIEPTEH3UH, OTHOCAT IOBBIIIEHHWE CHHTe3a psza
Ba30aKTHUBHBIX BEII[ECTB BCJIEACTBUE THIIOKCHH COCY-
JIVCTOU CTEHKU, B YaCTHOCTHU HH/IOTEINHA-1, IIPOCTa-
[UKJINHA, TPOMOOKCaHa 1 BazonpeccuHa [8]. B cBa3u
C TIOBBIIIEHHEM CUMIIATUYECKOTO TOHYCA aKTHBUPY-
eTcs TaKyKe CHCTEMAa PEHHH — aHTUOTEH3UH — ajlb-
nmoctepoH. OTMeuaeTcsi TakKe CHIDKeHHE UyBCTBU-
TEJILHOCTH TI0YEK K IPEeJCepAHOMY U MO3TOBOMY Ha-
TpullypeTmueckoMmy mnentuny. OFHOBpPEMEHHO Ha-
6JItof1aeTcs yrTHETEHHE CUHTE3a Ba30/IMJIaTaTOPOB, B
vactHoctd NO [9, 10]. [IpeamosaraioT, 4To Bce 3TH
TYyMOpAJIbHbIE CABUTHU BeAYT K PEMOZETHNPOBAHHIO
apTepuii Majoro Kajubpa, uTo crocobCTByeT cTabu-
JIM3AIU apTepUaTbHOU TUIIepTEeH3UH [10, 11]. Bos-
MOXKHO, YKa3aHHbBIE MEXaHU3MbI MOTYT ObITh OTBET-
CTBEHHBI U 32 IIPOLIECCHI PEMO/IEINPOBAHUSA MUOKAP-
Jla TIPU CHHAPOME OOCTPYKTHUBHOTO allHOD BO CHE.

Her mosyiHOI SICHOCTH, YTO SIBJISIETCSI OCHOB-
HBIM (pakTOpoM (HOPMUPOBAHUA APTEPHATIBHOU T'H-
neptersuu mpu COAC: cOGCTBEHHO EPUOANIECKIE
OCTAaHOBKH JIBIXQHUS BO CHE WJIH YK€ BBIPAXKEHHOCTH
XPOHUYECKOM I'MIIOKCeMHU Kak TakoBod. HecmoTps
Ha 60JIBIIIOE KOJTUMYECTBO KPYITHBIX KIIMHIYECKUX HC-
CJIeIOBAaHUM, IETAIH MTAaTOTeHe3a apTEPUATIBHOU TH-
nepren3un npu COAC, a Takke popMUpOBaHUE Xa-
PaKTepHBIX CTPYKTYPHBIX U3MEHEHUH — peMO/IeITH-
poBaHUA cep/lia U cocyAoB HA POHE apTepUaTbHON
runepren3uu Ha poHe COAC TpebyroT mabHelnIe-
T'O HCCJIEIOBAHUS.

MATEPUAJIBI 1 METO/bI

B uccnenoBaHue BKIIOUEHBI 98 My:KYUH B BO3-
pacrte ot 34 10 58 siet (cpemaHuUii Bo3pact 46.9 + 18.6
rojia) ¢ MerabouueckuM cuHApoMoM. MceaemnoBa-

did not cause in patients the significant increase in
the ABP without apnea episodes [5]. In the literature
reliably bigger ABP increase against the background
of sleep apnea was mentioned which is followed by
reaction of activation in structures of a brain com-
pared with imitation of apnea of equal duration dur-
ing wakefulness [6]. Besides, in some researches the
reaction of activation in structures of a brain and
ABP increase under the influence of the sound sig-
nals which are regularly repeating during sleep in
almost healthy people is described [7]. It can point
out the significant role of activation in structures of
a brain, in particular a hypothalamic-pituitary sys-
tem, in increase in sympathetic tone and forming of
resistant AH at SOAS.

An increase in synthesis of a number of vasoac-
tive substances owing to a hypoxia of a vascular wall
are refered to the factors promoting stabilization of
hypertensia, in particular endothelin-1, prostacy-
clin, thromboxane and vasopressin [8]. Due to the
increase in a sympathetic tone the system renin —
angiotensin — aldosterone is also activated. Besides,
the decrease in sensitivity of kidneys to atrial and
brain natriuretic peptide is registered. Oppression of
synthesis of vasodilatators, NO in particular, is ob-
served at the same time [9, 10]. It is assumed that all
these humoral shifts lead to remodeling of small ar-
teries of that promotes stabilization of arterial hyper-
tension [10, 11]. Perhaps, the specified mechanisms
can be responsible also for processes of remodeling
of a myocardium at a syndrome of an obstructive
sleep apnea.

There is no full clarity what is a major factor of
forming of arterial hypertension at SOAS: actually
periodic sleep apneas or expressiveness of chronic
hypoxemia per se. Despite a large number of large
clinical trials, details of a pathogenesis of arterial
hypertension at SOAS and also forming of charac-
teristic structural changes such as remodelling of
heart and vessels against the background of arte-
rial hypertension against SOAS require further re-
search.

MATERIALS AND METHODS

The research involved 98 men of 34 to 58
years (average age is 46.9 + 18.6 years) who are
overweight (BMI > 30 kg/m?) with metabolic syn-
drome. The research was conducted on the basis of
the Railway clinical hospital on the station Novo-
sibirsk-Glavniy (Novosibirsk) Cardiological Center
during 2014—2016. Sample was created by efforts
of shop therapists at annual medical examination
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HUe ITPOBO/IMIJIOCH Ha 6a3e Kap/[H0JIOTUYECKOTO IIeH-
tpa HY3 «JlopokHas kiIumHUYecKas OOJbHUIIA Ha
cr. HoBocubupck-I'masubiit OAO «PXK/[» B mepuop
2014—2016 rT. Bribopka Obu1a cpopMupoBaHa ycH-
JINSIMU [IEXOBBIX TEPAIIEBTOB IIPU €3KETOTHOM MeJIH-
IITHCKOM 00CJIe/JoBaHNN PAOOTHUKOB JIOKOMOTHB-
HbIX Opurasa. Kpurepuu BKJIIOUEHUSA: MHJIEKC Mac-
chl Tesia 6osiee 30 Kr/M?, OKPY;KHOCTb TaJauu 6oJiee
92 cM, Y BcexX paHee yike ObUI MOcTaBsIeH quarHos Al
Bce nmanueHTsl moJTyyanu KOMOMHUPOBAHHYIO TUIIO-
TEH3UBHYIO TEPAIIUIO ¥ OTMEYaJIN CTAOMIbHbIE [T (-
pbt A/l ipu ambGystaTopHOM H3MepeHuu. Kpurepun
WCKJIIOUEHH IPU O0TOOpe B UCCJIEI0OBAaHUE: XPOHU-
yeckass 00JIe3Hb NOYEK, MapOKCU3MabHAs U XPO-
Hu4ecKkass GopMbl GUOPUILIAIINEN TTPECEPAN, ma-
TOJIOTHSI IIUTOBUIHOU JKeJie3bl, KJIalaHHAS MaTo-
JIOTHS CEpAlla, TUIepTpopUUIecKas U JUIaTalllOH-
Has KapAUOMHUOIIATUH, XDOHUUECKas cepieaHas He-
JIOCTaTOYHOCTH CO CHIKEHHOU COKPAaTHMOCTBIO MU-
OKapia JIto00H ATHOJIOTHH, XPOHHYeCKas 0OCTPYK-
TUBHAsI 60JIE3HB JIETKUX.

C 1eJ1pI0 AMATHOCTUKY OOCTPYKTHUBHBIX HApyIIIe-
HUH IBIXaHUs BO CHE BCEM ITaIlleHTaM ObLI TPOBEZEH
KapuOpeCcIpaTOPHbIM MOHUTOPUHT HOYHOTO CHA C
IIOMOIIIBIO TUATHOCTUUECKOH cucreMbl «Kapzmorex-
HuKa — 3-04-P(H)» («Mukapt», Poccust). CremneHnn
0OGCTPYKTHUBHBIX HAPYIIIEHUH JBIXaHUS BO CHE OI[eHU-
BasIach IO WHJIEKCY anmHo3,/runonHuos (MAT' — komu-
YeCTBO 3MHU30/0B alTHO3 U THIIOITHO3 B Yac), YDOBEHb
HOYHOH THUIIOKCEMUM — II0 3HAUEHUIO CpeJHEN HOU-
HOli caryparuu (SpO, cp.)

/Jlusaiin uccaedosarus. B cOOTBETCTBUH CO CTeTIe-
HBIO BBISIBJIEHHBIX OOCTPYKTHUBHBIX HAPYIIEHUH JIbI-
XaHUA BO CHE BCE BKJIIOUEHHBIE B UCCIIEOBAHUE I1a-
IIUEHTHI PaCIpeIesIsUTUCh Ha 4 TPyIbI (Tabur. 1). Ilep-
BYIO TPYIILYy COCTaBWJIN pabOTHHUKH Oe3 HapyIeHUH
nbixauus Bo cHe (MAT < 5 B yac), Bropyio — ¢ COAC I
ct. (15 > AT = 5), Tpetbio — ¢ COACII ct. (30 < AT <
< 15), uetBepTyio — ¢ COAC III cr. (MAT = 30). [a-
Jiee BO BCEX TPYIIAX HCCJIEZOBAINUCH MPOIECCHI TH-
MIEPTOHUYECKOTO PEMOJIEJTUPOBAHMA MHOKap/a Jie-
Boro xkeiygouka (MJIXK). C 3Tol 1es1hI0 BCEM IMaIfu-
€HTaM ObLIO BBIIIOJIHEHO CYTOYHOE MOHUTOPHUPOBA-
aue AJl (CMA/I) ¢ IOMOIIBIO IMaTHOCTUYECKOHN CH-
crembl HTV (Schiller AG, IllBefiniapusi), Ipu 3TOM
OIIEHUBAJICSI YPOBEHb CPETHECYTOYHOTO U CpeIHe-
ro HouHoro A/l. Beem nmarueHTaM IPOBOIMIIOCH TaK-
’Ke CTaHZIJaPTHOE 5X0KapAnorpaduIecKoe NCciie0Ba-
Hue Ha annapare HDI-5000-CV (ATL, CIIIA) B B- u
B-HaBenmenHOM M-pekuMe, IPU 3TOM OIEHUBAJIUCH
MPU3HAKH, IIPSMO HJIH KOCBEHHO XapaKTepU3YIOIIIe
rUnepTpoduIo MUOKapAa JieBoro xkemyzmouka (JIXK):
uHIeKe Maccbl Muokapaa JIK (MMMJDK), TonmuHa
saguent crenku JDOK (B3CJDK) u MexskeryIoO9UKOBOH
neperopozku (MKII), momepeuHbIi U TPOAOIbHBIHN

of the workers of locomotive brigades. Criteria of
inclusion: BMI more than 30 kg/m?, a waist circle
more than 92 cm, all the participants have already
diagnosed AH earlier. All patients received the
combined hypotensive therapy, and stable indica-
tors of the ABP at out-patient measurement were
registered. Criteria of exception at selection in a re-
search were the following: a chronic disease of kid-
neys, paroxysmal and chronic forms of fibrillation
of atria, pathology of thyroid gland, valve pathology
of heart, hypertrophic and dilated cardiomyopathy,
chronic heart failure with reduced contractility of
myocardium of any etiology, chronic obstructive
pulmonary disease.

Cardiorespiratory monitoring of nocturnal
sleep by means of the diagnostic system “The Car-
diotechnica — 3-04-P(H)” (“Inkart”, Russia) was
carried out to all patients for the purpose of diag-
nostics of sleep obstructive apnea syndrome. Extent
of sleep obstructive apnea syndrome was estimated
by the index of apnea / hypopnea (IAH — quantity
of episodes of an apnea and hypopnea per hour),
the level of nocturnal hypoxemia — on value of an
average night saturation (SpO, av.)

DesignofResearch. Accordingtoextentofthere-
vealed sleep obstructive apnea syndrome all patients
included in a research were distributed into 4 groups
(Table 1). The first group workers included without
sleep apnea (IAH < 5 per hour ), the second one —
with SOAS I degree (15 > IAH > 5), the third one —
with SOAS II degree (30 < IAH < 15), the fourth
one — with SOAS III degree (IAH > 30). Further hy-
pertensive left ventricular myocardium (LVM) re-
modeling were investigated in all groups processes.
For this purpose the patients were performed daily
ABP monitoring (ABPM) by means diagnostic HTV
system (“Schiller AH”, Switzerland), at same time
level average and night ABP estimated. Also stan-
dard echocardiographic research conducted on de-
vice HDI-5000-CV (ATL, the USA) B-and B-induced
M-mode, signs directly or indirectly characterizing
hypertrophy of LVM were estimated: LVM mass in-
dex (LVMMI), thickness of posterior wall (LVPW)
and interventricular septum (IVS), cross and longi-
tudinal (on axis) diameters left atrium. LVMMI was
calculated according diastolic measurements in M-
mode with use of anatomically validizated formula
[12, 13]. To receive an LVMMI indicator the weight
indexed surface area body, determined by Du Bois
formula [14]. Statistical analysis was carried out
with Statistica 6.0 program, correlation was esti-
mated when calculating coefficient of Pearson cor-
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(110 ITMHHKKY) IMaMeTPhI JIEBOTO Mpecep/us. Mac-
ca muokapza JIK paccuursiBasiach 0 JaHHBIM J1Ma-
CTOJTUYECKHUX U3MEpPEHUH B M-peXUMe C HUCII0Ih30-
BaHUEM aHATOMUYECKH BTHJIU3UPOBAHHON (HOpMy-
Jbl [12, 13]. s monydyenusi mokasarens UMMJIDK
3HAYEHHE MacChl MHJIEKCHPOBAJIOCH HA IUJIOIIA/Ib IT0-
BEPXHOCTH TeJia, OmIpeiesieHHOW 1o dopmyse [lio-
Oya [14]. CraTucTruecKuii aHAIU3 IPOBOAIIM C HC-
[I0JIP30BaHUEM IIporpaMMel Statistica 6.0, Koppess-
M0 TTPU3HAKOB OIEHUBAIN MpU pacuere koaddu-
npeHTa Koppessinuu [IupcoHa, 0CTOBEPHOCTh pas-
JIMYUH MEKTy BETUYNHAMU OTPEEIISIIN C IOMOIIBI0
t-xputepusa CTbhIOfieHTa. Paziuumsa cyuTaaud CTaTH-
CTUYECKU 3HAUUMBIMH IIPH P < 0.05.

PE3YJ/IBTATBI 1 OBCYXK/IEHUE

TTanueHThl B IIPECTABJIEHHBIX TPYIIIAX JOCTO-
BEPHO He OTJIMYAJIUCH IO CTAXKy apTePUAJIbHOU TH-
[IEPTEH3UN ¥ 3HAYEHUSM CPEIHECYTOYHOTO U CPejl-
Hero HouHoro AJ] o pesyasratam CMAJL (p > 0.05).
I'pymmbl Takke ObUIM OZHOPOIHBI IO COIYTCTBYIO-
1IeH IaTOJIOTUH.

ITocsie mpoBeeHUs IUCTIEPCUOHHOTO aHAIN3A U
MEJKIPYIIIIOBOTO CpaBHEHMUS 110 Kputepuio CThIOIEH-
Ta ¢ BBeJleHWEM TonpaBku boudepponu (a = 0.05)
OBLITO BBISIBJIEHO TOCTOBEPHOE YBEJIMUEHUE TOJIITUHDI
3agHel crenku JIK y nmanueHTos ¢ Tsxesiol hopmoi
COAC (p < 0.05). ITpu ornenke Tosmuabl MOKIT TeH-
JleHIIUA K ee yBesimdeHuIo Ipyu BelpakeHHOM COAC
TaKyKe COXPaHsIach, OTHAKO 3HAUeHUs ObLIU He J10-
cToBepHBI (p = 0.067) Takke ObLIA BBIABIEHA IOCTO-
BepHasi KOpPPEJANUs JJIMHBI JIEBOTO IPENCEPAUI C
TSDKECTHIO CHHAPOMA OOCTPYKTHBHOTO allHO3 BO CHE
(p < 0.038). IIpu onenke UMMJIK oT™Meuasucs 10-
CTOBEpPHO 0o0Jiee BBICOKHE 3HAYEHUs y IAIMEHTOB
u3 rpymmsl ¢ Tsokenoi dopmoit COAC (p < 0.024).
ITpu mpoBe/eHUM aHAIW3a ACCOIHAIUN HCCIIe/ye-

relation, reliability differences between values was
defined by Student t-test. Differences considered
statistically significant at p < 0.05.

RESULTS AND DISCUSSION

Patients in the presented groups did not reliably
differ on duration of arterial hypertension and val-
ues of average diurnal and average nocturnal ABP
according to ABPM (p > 0.05). Groups were also
uniform in the accompanying pathology.

After carrying out the dispersive analysis and
intergroup comparison by Student t-test with Bon-
ferroni correction (a = 0.05) reliable increase in
thickness of a posterior wall of left ventricle (LV) in
patients with a severe form of SOAS was revealed
(p <0.05). At IVP thickness assessment the tendency
to its increase at the expressed SOAS also remained,
however the values were not reliable (p = 0.067). The
reliable correlation of length of the left atrium with
severity of SOAS was also revealed (p < 0.038). At
assessment of LVMMI reliably higher values at pa-
tients from group with a severe form of SOAS were
noted (p < 0.024). When carrying out the analysis
of associations of the studied echocardiographic pa-
rameters with the level of a night hypoxemia which
was estimated on SpO, average values the revealed
tendencies to increase in left atrium on a longitudinal
axis, thickness of LVPW and IVS, LVMMI remained
at more expressed hypoxemia, however the found
connections did not reach reliable level (Tables 2, 3).

Further, for the purpose of specification like
hypertrophic remodeling of LVM in groups with
various extent of SOAS, assessment of the index of
relative thickness of myocardial wall (a calculation
method on RTI = (2 x LVPW)/EDV) was performed

Tao6suna 1. KnnHnueckas XapakTepUCTUKA 00C/Ie/JOBAaHHBIX TTAIIEHTOB

Table 1. Clinical characteristic of the examined patients

KonmuectBo Bo3spacr,

UMT, kr/m? (n + 26)

cp. Al (n+2c) Crax AT, ter VAT / AHI

YeJIOBEK / et /Age, BMI, kg/m? (n + 26) ABPav.(n +2c) Duration (n + 20)
Uigymme | oo Number of  years ABP, years

people (n) (n + 20)
Hopwma / Norm 28 45.6 £15.4 38.5+15.8 148.4 £ 13.1 5.5+ 0.2 2.6 £1.3
COACIcr. 28 48.7+15.1 35.9+12.8 146.6 + 14.3 6.1+0.2 8.3+22
SOAS I degree
COACII cr. 24 45.6 £ 24.3 36.3+£10.9 156.2 £ 11.2 5.9+ 0.3 22.3+5.5
SOAS II degree
COACIII cr. 18 50.5+10.4 37.8+12.8 159.5 £ 19.8 6.5+ 0.3 53.1% 4.3
SOAS III degree

IMpumeuanue. COAC — cuH/IPOM 0OCTPYKTUBHOTO antHO? BO cHe; UMT — un/eke Macces Tena; cp. Al — cpepnecyrounoe A/l o gaH-

upiM CMA/T; AT — uH/IeKC alTHO3 /TUITOITHOA.

Note. SOAS — sleep obstructive apnea syndrome; BMI — body mass index; ABP av. — average ABP according to ABPM; IAH — apnea/

hypopnea index.
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Tab6suma 2. Pazmepsl KaMep cep/ilia B TPYIINAX ¢ Pa3JIMYHON CTENIeHbI0 OOCTPYKTUBHBIX HAPYIIEHUH JIbIXaHUS BO CHE
Table 2. The sizes of chambers of heart in groups with various extent of SOAS

UAT, Buac / AHI, Cpennss carty- JII nom., cm / LA JIII i, em / LA KIP, cm / EDV,
I'pymma / Group per hour (n + 20) parmus / Average cr.dm.,cm (n £ 26) long.,cm (n+20) cm (n £ 20)
saturation, SpO,, %

Hopwma / Norm 2.6 +2.33 98 £ 1.34 4.0 £ 0.73 5.8+1.82 5.2+ 1.12
COACIcr. 8.3+5.21 96 + 1.22 3.9 £ 0.72 5.5+ 1.33 4.9 £ 0.71
SOAS I degree (p = 0.037) (p = 0.031) (p = 0.066) (p = 0.061) (p =0.073)
COACIIct. 22.3 +7.53 02 +1.42 4.0 £ 0.82 5.9 £ 1.41 4.9 £ 0.82
SOAS II degree (p = 0.028) (p = 0.024) (p=0.074) (p = 0.056) (p = 0.067)
COACIII cr. 53.1 %+ 4.34 89 +£1.43 4.2 £ 1.24 6.2 £ 2.05 5.1+ 0.81
SOAS III degree (p = 0.018) (p = 0.026) (p = 0.059) (p = 0.042) (p =0.077)

IIpumeuyanue. NAT — HHJEKC alHO?/TUIONHO3, JIII oI, — momIepeYHbIH pa3Mep JieBoro npecepaust, JIII 1. — pazmep JeBOTo
npescepaus no MHHUKY, KJ[P — koHeuHOoAMacTomnvyeckuii paamep JDK.
Note. IAH — apnea/hypopnea index, LA cr.dm. — cross dimension of left atrium, LA long. — the volume of the left atrium on a

longitudinal axis, EDV — end-diastolic volume of left ventricle.

MBIX 3XOKapAuorpapuyecKux MmapaMerpoB C YPOB-
HEeM HOYHOM THITOKCEMUH, KOTOPBIH OIIEHUBAJICA IO
sHaueHuAM SpO, cp., COXPaHAINCh BHIABJIEHHBIE TEH-
JIEHIIUN K yBesinueHuo JIII 1Mo JUIMHHKUKY, TOJIIIUHBI
3CJIXK u MXKII, MMMJIXK npu 6oJiee BhIpaKEHHON
THIIOKCEMUH, OJHAKO OOHAPY:KEHHBIE CBSA3U HE J0-
CTUTAJIN YPOBHs JOCTOBEPHOCTH (TabJI. 2, 3).

Iasee, ¢ 11e/IbI0 YTOUHEHUS TUIIA THIEPTPOGU-
yeckoro pemojienupoBanusa MJIK B rpynnax ¢ pas-
JIMYHOMU CTENeHbI0 OOCTPYKTUBHBIX HAPYIIIEHUH bI-
XaHUS BO CHe, ObLJIa BBITIOJTHEHA OIleHKa HHEKCA OT-
HOCHTEIBHOH TOJIIUHBI CTEHKM MHOKapza (pacuer-
HBIM MeTozioM 1o ¢dopmysie OT = (2 x 3CJIXK)/
KIIP) [12] (cm. Tabu. 3). B uTore BoIsABJI€HA OTYETIIH-
Basi TeHAEHIMA K GOPMHUPOBAHUIO IIPEUMYIIECTBEH-
HO KOHIIEHTpHUYeCKOU T'HmnepTpouu MUoKapjaa Jje-
Boro xemymouka (MOT > 0.42) y manueHToB ¢ 60-
Jiee BBIPAYKEHHBIMH OOCTPYKTUBHBIMH HapyIIEHUsI-
MM JIbIXaHHs BO cHe (puc. 1).

[12] (see Table 3). As a result the distinct tendency
to forming of mainly concentric hypertrophy of LVM
(RTI > 0.42) at patients with more expressed SOAS
is revealed (Fig. 1).

Thus, the analysis of the obtained data confirms
potential impact of SOAS in patients with AH and
SOAS on forming of signs of a hypertrophy of LVM
and dilatation of the left atrium. It can indicate ex-
istence of independent pathogenetic impact of pe-
riodic obstruction of the upper airways on forming
of hypertensive heart. At the same time more ex-
pressed correlative connection of the studied echo-
cardiographic parameters with the number of respi-
ratory events (IAH) in comparison with the level of
nocturnal hypoxemia (SpO, av.) (see Fig. 1) can tes-
tify to the leading role of periodic hyper activation of
sympathetic nervous system during apnea episodes.
Episodes of hyper activation of the SNS against the

Taoauna 3. Oxoxapauorpaduyeckue napaMerpsl runeprpoduu muokapaa JIK B rpymnmnax ¢ pasjindHoi cTelneHbio 00-

CTPYKTHBHBIX HaPYyIIEHUH JIbIXaHUSA BO CHE

Table 3. Echocardiographic parameters of hypertrophy of LVM in groups with various extent of SOAS

UAT,Buac/ Cpenusscary-  TosmuHa Tommuua 3CJDK, MMMJDK, HOT / RTI

Tpymma / Grou AHI, per panus / Average MIKIL, cm / cm / Thickness of r/m2 | LVMMI,
pynt P hour (n + 206) saturation, Thickness of LVPW, cm g/m? (n + 26)
SpO,, % IVS,em (n £ 26) (n + 20)

Hopma / Norm 2.6 + 2.33 98 £ 1.34 1.1+ 0.13 1.1+ 0.21 103.2 + 28.41  0.431 + 0.014
COACIcr. 8.3+5.21 96 + 1.22 1.2 +£ 0.62 1.1+ 0.32 105.6 +17.82  0.454 + 0.012
SOASIdegree (p=0.037) (p=0.031) (p =0.063) (p =0.074) (p = 0.079) (p =0.034)
COACIIct. 22.3 + 7.53 092 +1.42 1.2 + 0.41 1.2 + 0.31 116.4 £ 19.13  0.478 £ 0.017
SOAS IT degree (p =0.028) (p=0.024) (p =0.074) (p = 0.069) (p = 0.065) (p =0.027)
COACIII ct. 53.1+4.34 89 +1.43 1.3 £ 0.62 1.3+ 0.44 133.3 £ 26.21  0.498 £ 0.014
SOAS III degree (p = 0.018) (p = 0.026) (p = 0.088) (p = 0.039) (p = 0.041) (p = 0.022)

IIpumeuanue.

UAT — wunzekc anHos/runomnnod, MIKII — mexokenyqoukoBas neperopozaka, 3CJDK — sanuss crenka JIK,

MMMJIK — unzgexc macesl MJIDDK, MOT — uHAEKC OTHOCUTEIBHOM TOMIIMHBI creHKu MJIK.
Note. AHI — apnea/hypopnea index, IVS — interventricular septum, LVPW — posterior wall of LV, LVMMI — LVM mass index, RTT —

relative thickness index of LVM.
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Puc. 1. BeisiBlIeHHbIE KOPPEJISAIUU HHEKCA OTHOCUTETbHOU TOIUHBI (MOT) MHOKap/ia JIEBOTO JKeTy/I0UKa
C KPUTEPUAMH TSKECTH OOCTPYKTHUBHBIX HAPYIIIEHUH JBIXaHUSA BO CHE (JIMHEWHBIA PETPECCHOHHBIN aHATHN3)
Fig. 1. The revealed correlations of the of relative thickness index (RTI) of LVM with criteria of severity
of SOAS (the linear regression analysis)

Takum 06pa3oM, aHATN3 MTOJIYIEHHBIX TAHHBIX
CBU/JIETEJIBCTBYET O BO3MOXKHOM BJIUSHUU OOCTPYK-
TUBHBIX HapYIIEeHNH JABIXaHUA BO CHE Y IAI[eHTOB
¢ AT'u COAC na popmMupoBaHUue IPU3HAKOB THIIEP-
TpodUM MHOKapAa JIEBOTO JKeJIyAodYKa U Jujiara-
[IIH JIEBOTO Ipe/icepAusi. ITO MOXKET YKa3bIBaTh Ha
HaIn4yue He3aBHCHMOIO IaTOTeHeTHYeCKOTO BJIU-
STHUS TIEPUOJUYECKON OOCTPYKIIMU BEPXHUX JIbIXa-
TEJIbHBIX MyTed Ha (GOPMUPOBAHHIE TUIIEPTOHUYE-
ckoro ceppaua. [Ipu aTom Gosiee BhIpajkeHHAsT KOP-
peJAIMOHHAA CBA3h UCCIEAyEMBIX 3XOKapAuorpa-
(prueckux mapaMeTpoB C KOJIMUECTBOM peCIHpa-
TopHBIX coObITuil (IAl') 10 cpaBHEHHUIO C YPOBHEM
HOYHOU runokcemus (SpO, cp.) (cm. puc. 1) MOKeT
CBU/IETEIbCTBOBATh O BeAyIed poarM MMEHHO Iie-
PHUOMYECKOU THIIEPAKTUBAIIUA CHMIIATUYECKOU
HEpPBHOU CHUCTEMBI BO BpeM:I SIIU30/I0B aITHO3. DU~
30561 runepakruBanuu CHC Ha doHe XapaKTepHBIX
yepe/iIOBaHUM THUIIOKCUU — pPeOKCUTeHAIUH, BEPO-
SITHO, CIIOCOOCTBYIOT 3aIlyCKy BCEH IOCIIEyIoIIen
MMaTOTeHETUYECKOU I[elN HapyIeHHuHd HeHpOryMo-
PIBHOM PETyJIANUU IPU JTAHHOM cuHzapoMe. Ilo-
BU/IMMOMY, UMEHHO YacTOTa PeCHUPATOPHBIX SIIU-
30/I0B, a HE CPETHUN yPOBEHb HOUHOU THITOKCEMUH
KaK TaKOBOU, UTPAET IIPY 3TOM BEAYIIYIO IaTOTeHe-
THYECKYIO POJIb.

C maHHOU TUIIOTE30MU, TPEOYIOIeH yTOUHEHUs B
OoJtee MacIITAOHBIX UCCIETOBAHUAX, COTTIACYIOTCS U
OTJIeJIbHbIE JIUTEPATYPHbIE JaHHbIE [15, 16]. IIpen-

characteristic alternations of hypoxia — reoxygen-
ation probably trigger all subsequent pathogenetic
chain of disturbances of neurohumoral regulation at
this syndrome. Apparently, the frequency of respira-
tory episodes, but not the average level of nocturnal
hypoxemia per se, plays at the same time the great
role in pathogenesis.

Separate literature data also will approve this
hypothesis requiring specification in more large-
scale researches [15, 16]. Future comparison of the
obtained data with studying of influence of separate
pathogenetic mechanisms of SOAS on processes of
remodeling left ventricular miocardium when form-
ing chronic pulmonary hypertensia at this category
of patients is of a great interest. Existence of es-
sential pathogenetic differences in mechanisms of
remodeling of the left and right chambers of heart
at SOAS is quite probable. Specification of details
of pathogenesis of cardiovascular complications at
SOAS can promote optimization of medical tactics
at this category of patients such as the choice of
more effective modes of instrumental respiratory
therapy, additional use of inhalation of oxygen if
necessary. Forming of mainly concentric hypertro-
phy of LVM in patients with AH against the SOAS
testifies probably to initial stages of remodeling of
heart in this category of patients, leaving chance
of reversibility of this process. Future researches
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CTaBJIIET WHTEPEC COIOCTABJIEHUE B OyAyIIeM II0-
JIyYeHHBIX JIAaHHBIX C U3yYeHUeM BJIUSHUS OT/eNb-
HBIX TATOTE€HETHYECKUX MEXaHU3MOB OOCTPYKTHB-
HOTO aITHO3 BO CHE HA IIPOIECCH] PEMOETNPOBAHUS
MMOKap/ia IIPaBoTo JKeIyI09Ka Ipu HGOPMUPOBAHUH
XPOHHYECKOU JIETOUYHOU TUIIEPTEH3UU Y 9TOU Kare-
rOpyU NAIUeHTOB. BIOJIHEe BEPOATHO HAIWYWE CY-
IECTBEHHBIX [TaTOTeHeTUYeCKUX Pa3Indnuil B Mexa-
HHU3Max PEMOJIEIMPOBAHUSA JIEBBIX U IPaBbIX OTZe-
soB cepana npu COAC. YTouHeHuUe fieTajien marore-
He3a CepJIeYHO-COCY/TUCTHIX ocoxkHeHnH mpu COAC
MOXKET CII0OCOOCTBOBATH OINTHUMH3AIAN JIeUyeOHOMH
TAKTUKN y JAHHOM KAaTErOpHUH IAIlMEHTOB: BBIOO-
py 60oJiee 3(pdeKTUBHBIX PEKUMOB aIIIapPaTHOH pe-
CIIUPATOPHOU Tepamuu, JOIOJHUTEIBHOMY UCIIOIb-
30BaHUIO0 MHTIALINH KUCJIOPOZA IIPU HEOOXOIUMO-
ctu. PopMHUpOBaHUE IPEUMYIECTBEHHO KOHIIEH-
Tpuueckoll runieprpobun MJIK y manuenTos ¢ AT
Ha ¢one COAC cBuzeresbCcTByeT, BEPOSATHO, O Ha-
YaJIbHBIX CTAIUAX PEMOJIEJTUPOBAHNUSA CEPALIA Y 3TOMH
KaTeropyuu MaI[eHTOB, OCTABJIAS IIIAHC HA 0OpaTu-
MOCTh 3TOTO IIpoIllecca. AKTYaJIbHON TeMOU Oymy-
ITUX UCC/IeIOBAaHUH IIpeJicTaBisgeTcs U3ydeHre Bo3-
MOXKHOCTH 0OPaTHOTO PEMO/IEJTUPOBAHIS MUOKapAa
IIPaBOTO U JIEBOTO KesayAouka Ha GoHe 3dpdeKTUus-
Hou koppeknuu COAC.

SAK/IIOUEHUE

Pe3ynpTaThl IPOBEZIEHHOTO MCCIIEAOBAHUA II0-
3BOJIAIOT ¢(OPMYJINPOBATH TUIIOTE3Y O HE3aBUCH-
MOH POJIH SITM307]0B HOYHOH OOCTPYKIIUH BEPXHUX
ZIbIXaTEeTBHBIX IIyTeH B IIpOIlecce THIEPTOHNYECKO-
IO PEMO/IEJINPOBAHNS MHOKAPAA JIEBOTO JKeJIyZ0d-
Ka y MalfeHTOB ¢ MeTabOJIMYECKUM CHHAPOMOM C
OTIPEJIENIAIOIINM MEeXaHU3MOM THIIePAKTHBAIIUN
CUMITaTUYECKON HEPBHOU CHUCTEMBI U (OPMHUPOBaA-
HHUEM IIPU 5TOM KOHIEHTPUYECKOH TUIepTPOGUH.
B 5TO# cBA3M ompe/iesIeHHBIE NTPAKTHYECKUE IIep-
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studying the possibility of the return remodeling
of myocardium of the right and left ventricle are of
current interest subject of against the effective cor-
rection of SOAS.

CONCLUSION

Results of the conducted research allow to for-
mulate a hypothesis of an independent role of epi-
sodes of nocturnal obstruction of the upper airways
in the course of hypertensive myocardial remodel-
ing of the left ventricle in patients with a metabolic
syndrome with the defining mechanism of hyper
activation of sympathetic nervous system and form-
ing at the same time the concentric hypertrophy. In
this regard there are certain practical possibility of
involution of a hypertrophy of myocardium of the
left ventricle with considerable decrease in cardio-
vascular risks against the background of effective
correction of sleep obstructive apnea syndrome as
trigger of all subsequent pathogenetic chain of neu-
rohumoral disturbances.
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