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Abstract. Population aging remains one of the most important demographic processes in recent decades.
Representatives of the older age groups make up a significant proportion of various patient profiles. Among the
specific features of these patients there is not only comorbidity, but also age-related changes in the peripheral
tissues. Although formally they remain physiological, such changes may significantly burden the patient's condition.
One of the processes accompanying aging is the loss of muscle tissue — sarcopenia. At the same time, hypertension
is the most common cardiovascular disease, which develops in people over 40 years of age, and among the elderly
its prevalence is 30-40%. The development of hypertension-associated complications, comorbidity in the elderly
is directly related to disability, loss of self-care capacities and loss of physical independence. Reducing physical
activity may contribute to the progression of muscle tissue involution, which negatively affects the quality of life, as
well as life span prognosis. Taking into account the above mentioned facts, the review deals with the pathogenetic
mechanisms of communication of arterial hypertension and sarcopenia, their mutual influence on the clinical
course in people of the older age groups. The emphasis lies on the negative effects of potentiating synergism of
sarcopenia, sarcopenic obesity, disorders of the hemostasis system and autonomic regulation on the development
of hemodynamic disorders associated with hypertension, especially in the elderly. This article is of interest to a wide
range of internists, which care for the older patient groups.
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One of the principal epidemiological tendencies char-
acterizing our generation is population’s ageing [1]. As
of January 1, 2010, people of 50 years and above num-
ber 17,3 million (32 % of total number of men and 42
% of total number of women) in Ukraine. Presently, one
in more than four Ukrainians is 50 years and older; the
group characterized by a worsened health condition and
increased morbidity rate [2]. The share of people of 60
years and older is predicted to double by 2050, amounting
to 2 billions [3].

Age-related changes of the human body result in a
gradual decrease of adaptation capacities, and frailty
syndrome, i.e. increased physical vulnerability of human
body exposed to various factors. Frailty develops due to a
reduced physical activeness and mobility, and is charac-
terized by a slowed walking and low stamina [4]. One of
the key determinants of this syndrome is a sarcopenia, i.e.

gradual age-related degenerative atrophic loss of weight,
force and functional abilities of skeletal muscles, which
belongs to five principal factors of grave morbidity and
mortality of those over 65 [5]. Average annual muscle loss
amounts to 1 % in people over 35-40 years, 1,4—2,5 % in
those over 60 years, and may reach 50 % at the age of 80
years and older [6].

Sarcopenia prevalence evaluations vary to a significant
extent reflecting difference of clinical and diagnostic ap-
proaches. Thus, sarcopenia frequency range of 1-29 %
was registered in people of preserved working capacity
and in 14-33 % of those requiring long-term care [7].

The term of ‘sarcopenia’ was suggested by I. Rozenberg
in 1998, who wrote that no other ageing-related feature is
more prominent or damaging than reduced body weight,
affecting general mobility, moving capacity, energy con-
sumption, nutrient absorption, self-sustaining ability and
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breathing function [8]. Taking into account sarcopenia’s
connection with an increased risk of falls and fractures,
cognitive and muscle disorders, frailty, disorders of every-
day activity, loss of independence and early mortality risk
[9], this condition causes an increasing public concern as
to the possible ageing preventive options.

In addition, as of today, one of the most topical prob-
lems across the world is a high mortality rate attributed to
the cardio-vascular diseases, their principal trigger being
arterial hypertension (AH). AH afflicts most frequently
those aged 40-60 years, while the AH’s rate among the
elderly reaches 30-40 % [10]. Polymorbidity among the
older age groups, affected target organs, namely AH-
caused left ventricle hypertrophy, may result in a progres-
sive muscle tissue involution [11]. On the other hand, the
level of involutive sarcopenia’s development promotes
development and progress of myocardial dysfunction
[12].

There are a number of studies showing a clear con-
nection between sarcopenia and cardiovascular diseases
in the elderly. For instance, M. Ochi et al. observe that
the older subjects with a confirmed smaller lower thigh
muscle cross cut have an increased number of cardio-
vascular risk factors, namely thickened intima-media
complex and accelerated pulse wave [13]. Moreover, P.
Srikanthan and A. S. Karlamangla report that a sarcope-
nia index had a negative correlation with carotid artery’s
intima-media thickness, revealing a probable correlation
with atherosclerotic plaque formation [14]. Similarly, A.
M. Abbatecola et al. describe a higher pulse wave accel-
eration in the elderly Americans with a low appendicular
lean mass (ALM) index [15]. Studies by K. Sanada et al.
(2010) attribute an increase in sarcopenia rate to an in-
crease of humeral pulse wave acceleration in the Japanese
elderly [16]. Following these studies, the others also re-
veal a connection between sarcopenia’s stage and arterial
stiffness. T. N. Kim and K. M. Choi prove a close relation
of sarcopenia and arterial stiffness, especially in wom-
en [1], promoting hypertension and other cardio- and
cerebrovascular diseases. Examination of 130 Brazilian
women showed that elderly women with a higher (ALM)
index had a lower pulse pressure and three times as low
a cardiovascular complication risk as older women with
sarcopenia [9, 17]. J. C. Helio Junior et al. found that a
low muscle mass is related to cardiovascular risks, such as
AH and arterial stiffness. Authors revealed a risk of car-
diovascular diseases in the elderly women with sarcopenia
to be three times as high as the one characteristic of their
peers without sarcopenia [9]. The above mentioned data
prove an additive effect of low muscle mass on the arterial
blood pressure (BP).

Considering the above mentioned data, we need to
describe the pathogenetic mechanisms of arterial hyper-
tension’s connection to sarcopenia in the elderly group,
their mutual effect on the clinical course of both patholo-
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gies, in order to generalize the obtained results and create
a platform for the further development of prophylaxis and
treatment strategies.

It is some universal knowledge that human body is
ageing as a whole; however, its tissues, organs and sys-
tems are affected by ageing to a varying degree. The total
body mass has two components with a totally opposing
biological effect — fat and muscle tissue. While the fat tis-
sue is associated with adverse health consequences, the
developed muscle one positively correlates with physi-
cal training, higher calorie loss and overall resistance to
physical stress, resulting in an improved life span predic-
tion [18].

About 40 % of human body mass is attributed to skel-
etal muscle, while 10 % is made up by smooth and car-
diac muscles. Thus, skeletal muscle tissue is a key compo-
nent of body composition, having a high correlation with
physical activity and health [19].

The role and functioning of muscles is well-known.
They are coordinated and regulated by numerous sys-
tems; however, the muscles themselves, as a broad recep-
tor field, affect all the organs and systems’ functioning
[20]. Muscle tissue ageing, under the modern condi-
tions of reduced mobility and poor muscle development
through lack of training, starts too early. It is caused by
the lack of myocyte mitochondria adequate biogenesis.
Under the increased exposure to oxidative stress, muscle
tissue’s mitochondrial dysfunction grows exponentially,
turning from functional into morphological. In its turn,
this transformation results in a compromised metabolism
and clinical manifestations of deficit and worsening of
muscle tissue quality [21].

The recent studies show that skeletal muscles together
with cardiomyocytes and fat tissue belong to the endo-
crine organs and create bioregulators, acting not only in a
paracrine or juxtacrine manner, but in an endocrine one
as well. While contracting, the skeletal muscles release a
number of autacoids (signal organic molecules of a short-
distance no-conduit action). Among them there are cyto-
kines, as well as other peptides also known as ‘myokines’.
They have an antagonistic action towards the pro-inflam-
matory fat tissue autacoids — adipokines [20]. Myokines
induce glucose absorption and fat cell f-oxidation in the
muscles, stimulate the liver gluconeogenesis and lipolysis
in the fat tissue. Moreover, the myokines under physical
strain promote and increased capillarisation of skeletal
muscles [1]. In case of obesity, cytokine imbalance will
result in metabolic shifts and increased risk of cardiovas-
cular diseases.

There is an hypothesis that myokines are principal
regulators of skeletal muscle, liver, pancreatic cell and
fat tissue interaction [9]. While studying the newly-
discovered CXCL1 myokine’s action, it was established
that its excessive expression intensifies the muscle fat cell
oxidation, simultaneously reducing the fat deposit in the
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subcutaneous hypoderm [22]. It‘s worth mentioning the
connection found between regular physical exercising and
reduction of development and progressing of malignant
tumors, namely breast cancers [23, 24]. With tumor cells
incubated in the serum sample taken right after the in-
tense physical exertion, with an increased myokine rate,
cancer cells proliferation was suspended through apop-
tosis activation by caspasis. Myokine, having the anti-
proliferative effect, was identified as oncostatin M [25].

Myokine promoting the muscle tissue growth and
differentiation is a myostatin; besides the muscle growth
activation, it is also likely to have other metabolic effects.
Reduced myostatin rate in response to physical strain
may be considered as one of positive metabolic effects of
regular exercises on obesity and diabetes mellitus [26].
Myostatin is recently viewed as a promising target for
therapeutic intervention with patients having sarcopenia,
namely secondary one, resulting from endocrine diseases,
hypercorticism in particular [27].

Another myokine is irisin, which, according to many
researchers, is able through its own receptors to trans-
form the white fat tissue properties, turning it into brown
one. This effect ensures positive metabolic changes and
also extends telomere length. Owing to it, some research-
ers regard irisin as ‘myokine of youth and life’ [28].

Moreover, another well-known cytokine, I1L-6 inter-
leukin, whose active release during intense physical ex-
ercises was formerly associated with muscle damage, now
is viewed as myokine secreted as a response to physical
exertion. According to the researchers, rapid 1L-6 pro-
duction and its short circulation under physical strain has
a positive effect on muscle growth [29].

Myokine concept was suggested by Bente Klarlund
Pedersen, head of the Centre of Inflammation and Me-
tabolism (CIM) by the University of Copenhagen. She
refers to such diseases as Type II diabetes, cardiovascular
diseases, breast cancer, dementia and depression as ‘hy-
podynamia diseases’ cluster, while myokines serve as pro-
tective substances against the diseases [30].

Considering the antagonistic ‘myokines versus adi-
pokines’ action, the so-called sarcopenic obesity (SO),
involving complex metabolic disorders, high comorbid-
ity rate, cardiovascular risk, mortality etc., is especially
worthy of mentioning [31]. The French EPIDOS study
revealed that in those younger than 70 years old had SO in
10-12 % of cases, while those over 80 — in 15-27 % [32].

Reduction of muscle (lean) mass is not an isolated pro-
cess; rather, it occurs together with fat mass accumulation
[33]. Imbalance between muscle and fat tissues results in
a lowered resistance to physical strain, while hypodynam-
ia promotes sarcopenia and SO. Obesity, as well as sarco-
penia, is known to be associated with such cardiovascular
risks as a decreased glucose tolerance and metabolic syn-
drome [34, 35], diabetes mellitus, cardiovascular diseases
(ischemic heart disease, myocardial infarction) [36], po-
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tentially leading to compromised vital functions and dis-
ability [8, 37]. SO increases the cardiovascular diseases
risk by 23 %, and congestive heart failure (CHF) risk — by
42 %, compared to people without obesity or sarcopenia
[38]. Other researchers demonstrated an 8-fold increase
in metabolic syndrome, AH and dyslipidemia risk in pa-
tients with SO [31].

Sarcopenia and obesity have a mutually aggravating ef-
fect: sarcopenia leads to physical activity reduction and,
as a result, to fat mass accumulation, while obesity is ac-
companied by an increased pro-inflammatory cytokine
production, leptin and adiponectin secretion disorders,
decreased muscle sensitivity to insulin, ever increasing
the sarcopenia severity [39].

Obesity promotes increased adipokine secretion from
fat tissue due to its preponderance over muscle tissue
[40]. Besides, lack of adequate protein and calorie con-
sumption, increased muscle loss and function are key
sarcopenia-provoking factors in the elderly [41]. Ageing
and disability are associated with visceral fat tissue accu-
mulation, aggravating functional limitations and cardio-
vascular risk [42].

T. N. Kim et al. report that subjects with SO diagnosed
according to the ALM index had metabolic syndrome
more frequently [43]. Recent study by S. Lim et al. re-
vealed a closer connection between SO and metabolic
syndrome than in case of sarcopenia and obesity on their
own [35]. Thus, sarcopenia and obesity may have a syner-
getic influence on metabolic and functional disorders in
the elderly [40, 44], which is probably associated with an
increased risk of falls, depreciated life quality and func-
tional capacities [45].

Having analyzed the SO’s underlying pathogenic
mechanisms, A. Kalinkovich ta G. Livshits found adipo-
cyte hypertrophy and hyperplasia, leading to pro-inflam-
matory macrophages and other immune cells accumulat-
ing, as well as to the deregulated production of various
adipokines, which, together with other ageing cells, im-
mune-competent cytokines and chemokines, produce a
local pro-inflammatory state [46]. Furthermore, obesity
is characterized by an excessive production and failed lip-
id utilization, the latter being accumulated ectopically in
the skeletal muscle. Those intermuscular lipids and their
derivatives induce mitochondrial dysfunction, character-
ized by B-oxidation disorders and increased production
of active oxygen forms [21]. As a result, lipotoxic envi-
ronment is created, insulin resistance occurs, and cer-
tain pro-inflammatory cytokines are secreted in larger
amounts, resulting in muscle dysfunction by auto- and
paracrine pathways [46]. Using an endocrine pathway,
the myokines are able to intensify inflammatory processes
in the fat tissue, while maintaining sub-clinical chronic
systemic inflammation [21]. In this way a vicious circle
occurs, with inflammation occurring both in the fat tissue
and skeletal muscles, inducing and promoting SO [46].
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M. Hamer et al. (2015) described SO as a risk factor
for depression symptoms [47]. As a result of 6-year ob-
servation of a large sample of the elderly, they found that
reduction of dynamometric parameters, one of muscle
loss indicators, was associated with depression symp-
toms, especially if the subjects had obesity. However,
reduction of hand grip force over 4 years was associated
with a higher risk of depression symptoms only in subjects
with excess weight. Anxiety and depression occurring as
a result of heightened psycho-emotional strain promoted
hypertension. Thus, SO’s tangential effect on hyperten-
sion through adverse influence on psycho-emotional state
should also be monitored.

Ageing process is closely related to the age-associated
hormonal status changes, such as decreased sex hormone
synthesis, insulin, insulin-like growth factor 1 (IGF-1)
and increased cortisol synthesis, stimulating both sarco-
penia and AH [48].

One of the powerful hormones with a pronounced
anabolic effect as to the muscle mass is a somatotropin,
also known as growth hormone [49]. Ageing brings about
lowering of somatotropin secretion. Reduction in growth
hormone’s synthesis results in decreased secretion and
level of IGF-1 [21]. Thus, IGF-1 somatotropin blood
secretion may slow down due to the age-related hypothy-
roidism and melatonin secretion drop [49], hyperglyce-
mia and increase of free fat acid rate in blood [50].

Correlation between the men’s hormonal status and
sarcopenia was analyzed in a number of recent studies
[37, 49]. Testosterone was found to suppress IL-1 and
IL-6 production, both having catabolic muscle effect.
By contrast, estrogen affects the renin—angiotensin sys-
tem, suppressing angiotensin I conversion into angioten-
sin I and reducing receptors’ sensitivity to angiotensin
IT [51]. Renin’s activeness in blood plasma is lower for
women than it is for men; however, it intensifies during
post-menopause due to sympathetic nervous system’s
activation and resulting neuroautonomic disorders [52].
Sympathicoadrenal system’s increased tone leads to in-
creased platelet aggregation, heart rate, development of
left ventricle hypertrophy. On the other hand, estrogens
stimulate regenerative processes in the muscles, though
their mechanisms are not yet fully ascertained [51]. It is
suggested that in this case estrogens act as antioxidants,
restricting the oxidative damage and providing mem-
brane-stabilizing effect [19]. Thus, a reduced androgen
and estrogen concentration depreciates muscle force and
mass [53], at the same time creating favorable conditions
for the AH development. With ageing, women tend to ac-
cumulate and lose fat and lean tissue at a consistent rate,
while men are first losing muscle mass, then accumulat-
ing and later on losing fat mass [45].

It is known that a relative increase of free cortisol
level together with its age-related circadian rhythm dis-
ruption is one of the adverse hypertension factors [54].
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Increased AH occurs due to an increased angiotensin
production, reduced prostaglandin production due to
phospholipase A inhibition and increased insulin resis-
tance, all in its turn leading to a sympathicoadrenal ac-
tivation. Excess concentration of glucocorticoids (GCs)
also affects renal mineralocorticoid receptors due to
11B-Hydroxysteroid dehydrogenase hyperactivation.
11B-Hydroxysteroid dehydrogenase is an enzyme cata-
lyzing cortisol being converted into cortison, leading to
an increased sodium and water re-absorption. There are
data on vasodepressor mechanism weakening, namely of
the endothelial nitrogen oxide [55]. Furthermore, with
hypercorticism, due to cortisol’s catabolic effects, there
occurs an increased visceral fat accumulation, muscle
mass and bone density loss. Increased exposure of vis-
ceral adipose cells to GC as a result of ageing, togeth-
er with a reduced lipolytic effect and growth hormone
level, promotes an age-related tendency towards visceral
fat accumulation [1, 56].

The Korean NHANES study held in 2008-2010 also
involved the elderly people. Its findings show a connec-
tion between sarcopenia and AH [57]. Patients with sar-
copenia were found to have an increased prevalence of
hypertension than patients without one, irrespective of
the fact whether they belonged to the obesity group or
not. Researchers suggest four possible mechanisms ex-
plaining the effect of ageing muscle on hypertension.
First of all, the loss of muscle fibers leads to a reduction of
insulin-sensitive target organ mass and promotes insulin
resistance, and with it — obesity, metabolic syndrome and
hypertension [57, 58]. Insulin resistance index is much
higher in sarcopenia patients than in subjects free of it
[57].

Secondly, inflammatory process may have a low inten-
sity and systemic character, which probably explains sar-
copenia’s association with hypertension. It is confirmed
by a significantly higher rate of leucocytes in sarcopenia
patients than in subjects free of it [57].

Thirdly, myokines produced due to muscle contraction
and having anti-inflammatory effect [59] are at a deficit
in sarcopenia patients [57]. The relative myokine defi-
ciency may increase the risk of cardiovascular diseases,
namely AH [57, 60].

Fourthly, renin-angiotensin-aldosterone (RAA) sys-
tem changes may promote sarcopenia and hypertension.
Metalocorticoid receptor activation associated with heart
failure promotes a progressive loss of heart myocytes due
to apoptosis [57, 61]. Myocytes’ apoptosis develops in
the skeletal muscles of CHF patients, and is referred to
as ‘heart cachexia’, potentially resulting in muscle loss,
weakness, reduced tolerance to physical strain, a process
resembling sarcopenia [57]. Aldosterone’s concentra-
tion in the blood plasma of patients with cachexia is three
times as high as a similar parameter of non-cachexia pa-
tients with no CHE.
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Considering the fact that involutive changes in muscle
tissue, together with excessive weight, perform an addi-
tive effect on the AH’s development/course, efforts to
reduce the risk and mortality rate should be focused not
only on the obesity prevention, but on muscle mass and
force increase.

To sum up, it’s possible to conclude that a combina-
tion of pathological factors, such as sarcopenia, sarco-
penic obesity, disorders of homeostasis and autonomic
regulation, is a range of negative factors promoting
AH-associated hemodynamic disorders, especially in
the elderly. Sarcopenia is a key factor of physiological
ageing, together with a number of pathological condi-
tions. It depreciates the clinical condition of patients
with various diseases, having a negative effect on their
life quality.

In this connection, it’s advisable to continue studying
the fundamental aspects of this topical problem, intro-
duce methods of intervention, prophylaxis and treatment
of sarcopenia into the broad clinical practice both for
the elderly patients and those with arterial hypertension.
Further studies are required to ascertain whether muscle
quality maintenance measures would reduce the risk of
cardiovascular diseases in the obese adults. The ultimate
aim is to determine the behavioral change strategies and
methods of treatment preventing and restricting sarcope-
nia onset.
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TaKi 3MiHI MOXYTb CYTTEBO OOTSIKYyBaTH CTaH XBOporo. OmHUM i3
MPOLIECIB, 1110 CYITPOBOXKYE CTAPiHHS, € BTpaTa M’sI30BOi TKaHU-
HU — capKoIleHis. Pa3oM 3 TMM HalOUIBII MOIIMPEHUM 3aXBOPIO-
BaHHSIM CepILEBO-CYIMHHOI CUCTEMHU € apTepiajibHa TillepTeH3is,
1110 PO3BUBAEThCS B 0CiO BikoM Binm 40 pokiB, a cepej JIOAei JIiT-
HBOTO BiKYy ii mormpeHicThb csirae 30—40 %. Po3BUTOK ycKIIamHEHb
apTepiajabHOI rinepTeH3ii, KOMOPOIMHICTh B 0Ci0 CTapIINX BiKOBUX
rpyn 6e3rnocepeaHbO OB’ sI3aHi 3 iHBaliAN3alli€10, BTPATOIO 3/1aT-
HOCTI 10 caM0O0OCITyTOBYBaHHS I (hi3MYHOI HEe3aJeKHOCTI. 3HU-
JKeHHS (Pi3MIHOI aKTUBHOCTI MOKE CITPUSITA TIPOTPECYBAHHIO iH-
BOJIIOLIIT M’130BO1 TKAHWHMU, 1110 TOTIPIIIYE SKIiCTh XXUTTSI, & TAKOX
MPOrHO3. 3 OISy HAa BULIEBUKIIANEHE B OIJISIII PO3IJISIHYTO Ta-

TOTeHETUYHI MeXaHi3MU 3B’SI3Ky apTepialbHOI TinmepTeHsii i cap-
KOIIeHii, IX B3a€MHMI BIUTMB Ha KJIiHIYHMI TepeOir y atoaeit crap-
11X BiKOBUX rpyrn. HaroyoneHo Ha HeraTUBHOMY BIUIMBI TTOTEH-
LiIOBAJILHOTO CUHEPTI3MY CapKOIIeHil, CAapKOMEHIYHOTO OXUPiH-
H$1, TIOPYILIeHb CUCTEMU T'eMOCTa3y i BereTaTMBHOI peryssiiiii Ha
PO3BUTOK FeMOAMHAMIYHUX MOPYLIEHb MPU apTepiajibHiil rinep-
TeH3ii, 0COOJIMBO B 0Ci0 JIITHLOTO BiKY. [laHa CTAaTTSI CTAHOBUTD iH-
Tepec s IIUPOKOro KoJjia JIiKapiB-iHTePHICTiB, 110 CTUKAIOThCS
Y CBOIli MPaKTUYHI AisSUIbHOCTI 3 MAlLliEeHTaMM JIITHBOTO i cTape-
YOro BiKY.

Ki11040Bi ¢J10Ba: capkoneHis; aprepianbHa rinepTeHsist; Kapaio-
BaCKYJISIPHUI pU3UK; KOMOPOITHICTh; JIITHIN BiK
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Accounauma capkoneHnn n apTepmaanoﬁ rmnepreHsnn, Nyt B3aMMHOro BJINAHNA
Ha KJIMHN4YecCKoe TeYeHne y nmy CcTaplumx Bo3pacTHbIX rpynn (0630p nvrrepa'rypbl)

Pestome. Onnum 13 HanGosee BaXHBIX IeMorpagUiecKux Mpo-
1IeCCOB B TEUEHHUE IMOCIEIHUX NECATUIIETUI OCTaeTcsl cTapeHue
Hacesienus. [IpencTaBuTe M CTapiivX BO3PACTHBIX IPYIII COCTaB-
JISIIOT BECOMYIO JIOJIIO MAllMEHTOB pa3iaumyHoro mpoduisi. Oco-
OEHHOCTBIO 3THX TMALIMEHTOB SIBJIIETCS HE TOJIBKO COIMYTCTBYIO-
1asi MaToJjiorusi, HO U BO3pACTHbIe M3MEHEHUs B repudepuye-
ckux TKaHsx. PopmanbHO coxpaHsisi GU3MOIOTNYeCKUil Xapak-
Tep, TaKKe U3MEHEHUSI MOTYT CYILIECTBEHHO OCJIA0UTh COCTOSTHUE
nanureHTa. OQHUM U3 TIPOLIECCOB, KOTOPBIN COMPOBOXKIAET CTa-
peHue, SIBSIETCS MOTePsi MBILIEYHON TKAaHU — capKoTieHus1. Bme-
cTe ¢ TeM HauboJjiee pacrpoCTpaHEHHBIM 3a00JIeBaHUEM CepJiey-
HO-COCYIMCTOW CHUCTEMbI SIBJISIETCSI apTepuaibHasi TUIepTeH3UsI
(AT), xoTopast pa3BuBaeTcs y Jull B Bo3pacte oT 40 JieT, a cpenu
MOXWJIBIX JIIOJEH ee pacrpocTpaHeHHOCTh gocturaer 30—40 %.
PazButne ocnoxueHnit AI, KOMOPOUIHOCTD Y JIUI CTAPIIINX BO3-
PACTHBIX I'PYII HAMPSIMYIO CBSI3aHbI C UHBAJIMAM3AIUEH, yTPaTOi

CMOCOOHOCTH K CAMOOOCIYKMBAHHUIO U MTOTepeli (pu3myeckoit He-
3aBUCUMOCTU. CHIDKeHUE (PU3MUECKO aKTMBHOCTU MOXET CITO-
CcO0CTBOBaTh MPOTPECCUPOBAHUIO MHBOJIIOIIMY MBIIIIEYHON TKa-
HU, YTO yXy/IIaeT KauecTBO XU3HU, a Takxke MporHo3. C yuetom
BBILIEU3JIOXKEHHOTO B 0030pe pacCMOTPEHbI MaTOreHETUYECKHe
MeXaHU3MbI CBs13U Al 1 capkoTieHUM, X B3aMMHOE BIUSIHUE Ha
KJIMHUYECKOe TeYeHUe y JIUI] cTapiiiero Bo3pacra. CuenaH akiieHT
Ha HeraTUBHOE BJIMSIHKWE MOTEHIIMPOBAHHOTO CUHEPIU3Ma capkKo-
TIEHUU, CAPKOTIEHUYHOTO OXUPEHUS, HAPYIIEHU CUCTEMbI Te-
MOCTa3a M BereTaTMBHON PEerysiiuy Ha pa3BUTHE TeMOIMHAMU-
yeckMx HapyiieHuit mpu Al, ocobeHHO y MoXUIbIX Joaeit. JlaH-
Hasl CTaThsl TIPEICTABISIET MHTEPEC JIJIST IIMPOKOTO Kpyra Bpadeii-
MHTEPHUCTOB, KOTOPbIE CTAJKMBAIOTCS B CBOEW IMPAKTUUYECKOU
NESITeIbHOCTU C MALIMEHTAMU CTapIlIMX BO3PACTHBIX TPYII.

KiioueBbie CJI0OBA: capKoNeHUs; TMIIEPTOHMYECKAs OOJIe3Hb;
CepAeUYHO-COCYIUCTBIN PUCK; KOMOPOMIHOCTD; TTOXKUIOI BO3pacT
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