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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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THE MOLECULAR MECHANISM OF DIABETES MELLITUS -
RELATED IMPAIRMENT OF CARDIOVASCULAR HOMEOSTASIS (REVIEW)
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"Yerevan State Medical University after M. Heratsi;
2L.A. Orbeli Institute of Physiology of National Academy of Science of RA, Yerevan, Armenia

According to the WHO (World Health Organization), the
number of diabetic patients by 2025 can exceed 300 million peo-
ple (approximately 5% of the world population) [7]. It is well
known that about 90% of all diabetes cases are of type 2 DM
(DM2) [4]. According to the Framingham study results, diabe-
tes is an independent and decisive risk factor for coronary heart
disease (CHD) [3]. In diabetic patients” mortality, CHD is the
most common cause of death, making up approximately 40% of
cardiovascular mortality [18]. 75% of deaths in patients with di-
abetes are caused by coronary atherosclerosis, meanwhile 25%
of them - by cerebral and peripheral atherosclerosis with neu-
ropathy and dystrophy of the optical nerve and optical fundus.
The Framingham study revealed that diabetes increased the risk
of heart failure (HF), developing 2.4 times in men and 5.1 times
in women compared to patients without diabetes [1]. Among the
discussed factors contributing to HF development in patients
with diabetes, CHD is considered the main one. AH is the most
common cause of HF in patients with diabetes without coronary
artery disease and makes about 24% of HF cases [34]. Presum-
ably, a third pathway comes to the fore when the occurrence of
HF in patients with diabetes cannot be explained in another way:
it is referred to as diabetic cardiomyopathy (DCMP) [11].

In diabetes pathogenesis, a whole cascade of multifacto-
rial impacts on the myocardium metabolism ultimately leads to
myocardial ischemia [5]. The most typical indication of myo-
cardial ischemia development is the emergence of transient dis-
orders of segmental contractility of the left ventricle (LV) [17].
According to stress echocardiography, a few studies have shown
that 30-50% of patients with DM2 with concomitant transient
impairment of the myocardium local contractility, according to
stress echocardiography, do not have hemodynamically signifi-
cant affections of the coronary arteries (CA) [8]. According to
the positron emission tomography data, even in the absence of
atherosclerotic lesions of the main coronary artery, the coronary
reserve in the patients with DM2 was by 37% lower than the
corresponding pattern in their healthy peers [33]. The mentioned
sets a question: what then can trigger the LVEF decline? The
main cause of myocardial ischemia without expressed microcir-
culation impairment is a metabolic disorder, including changes
in energy metabolism due to absolute or relative insulin insuf-
ficiency in diabetic patients.

The mechanical activity of the myocardium is associated with
a high oxygen consumption rate and the fatty acids (FA) and
carbohydrates metabolism [10]. Under normal conditions, car-
diomyocyte (CMC) receives 60-90% of all ATP due to free fatty
acids (FFA) oxidation in mitochondria. The remaining 10-40%
of ATP is ensured by mitochondrial oxidation of pyruvic acid,
mainly formed from anaerobic glycolysis of glucose in CMC.
There are stable and significant interrelations between the ex-
change of glucose and FFA in the myocardium. The critical
point of glucose and FA interaction is their competition for oxi-
dative phosphorylation at the mitochondrial level. In diabetes,
due to a decrease in the insulin effect on adipose tissue, the FA’s
content in the blood is significantly elevated, providing the cor-
responding increase of their entry into the CMC [26]. Thus, fa-
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vorable conditions are created for the massive penetration of FA
from the cytoplasm into the mitochondria. Intensification of the
FA and their intermediate products oxidative phosphorylation
blocks the oxidative phosphorylation of the glucose metabo-
lism products in mitochondria. Consequently, the uncoupling of
glycolysis processes in the cytosol and oxidative glucose phos-
phorylation in mitochondria occur.

It is believed that changes in the myocardium in diabetes,
even when an adequate oxygen supply is ensured, are somewhat
comparable with those in patients with severe coronary artery
disease (CAD) [14]. Both in diabetes and CAD, a definite com-
plex of changes occurs due to the inability of mitochondria to
oxidize the entered FA. The first case arises due to the intensive
inflow of FA into mitochondria from the cytosol of CMC. The
second case is due to a sharp decrease in the oxygen supply to
mitochondria because of a coronary blood flow reduction [9].
That is why the term of “metabolic myocardial ischemia” may
be applied in case of deterioration of metabolism in the myocar-
dium in diabetes mellitus.

According to UKPDS (The United Kingdom Prospective
Diabetes Study) [1], a large multicenter study, which involved 5
thousand patients with newly diagnosed DM2 at the time of di-
agnosis, the microvascular disorders or microangiopathies were
revealed: vision loss and retinopathy were observed in 55% of
cases, nephropathy with microalbuminuria were in 30%, and
with proteinuria in 5-10% of cases.

It is known that microangiopathy in diabetes is based on the
phenomenon of endothelial dysfunction (ED), inevitably lead-
ing to the impairment of microcirculation. In diabetic patients,
affection of the heart vessels and the brain, and the optical fun-
dus is crucial. Notably, the development of diabetic retinopathy
is a predictor of a poor prognosis. Evidentially, after the debut of
diabetic retinopathy, the incidence of cardiovascular pathology
per year is getting higher by 65% when comparing with those
without retinopathy.

Reportedly, insulin resistance (IR) and ED, as well as the
production of nitric monoxide (NO) as the primary vasodila-
tor, are closely interconnected mechanisms: they form a vicious
circle ensuring the metabolic and cardiovascular disorders [13,
29]. Moreover, insulin promotes damaging vascular effects by
stimulating various growth factors production (platelet-derived
growth factor, insulin-like growth factor-1, etc.). Consequently,
the vascular wall structure is afflicted by the capillary basement
membrane thickening, reducing the vascular lumen.

According to a UKPDS study, at the time of diagnosis of
DM2, 39% of patients in the study had AH, 25-30% of them
had CHD, ischemic brain disease (IBD), and stroke, and 8% -
myocardial infarction. Even though atherosclerotic affections of
coronary arteries do not always accompany DCM, atheroscle-
rosis incidence in patients with DM2 is exceptionally high. The
statistical data represented are direct evidence of the mentioned:
atherosclerosis is the cause of death in 70-75% of patients with
diabetes, mainly due to the impaired coronary circulation. Re-
lated studies have shown that IBD in diabetic patients develops
more often: 1.5-2 times in men and 3—4 times in women rather
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than in people without diabetes. Also, mortality due to infarction
in diabetes is 1.5-2 times higher [22]. It is a proven fact that dia-
betes is characterized by glycosylation of lipoproteins to modify
the low-density lipoproteins (LDL) and high-density lipopro-
teins (HDL). Similarly to the modified lipoproteins formed due
to lipid peroxidation, the glycosylated LDL has a lower affinity
for the specific B- and E-receptors of hepatocytes, which reduc-
es the rate of elimination of lipoproteins [11].

Hyperglycemia enhances the blood serum’s atherogenicity
because non-enzymatic glycosylation impedes the atherogenic
lipoprotein fractions clearance from the bloodstream and in-
creases the circulation time of the atherogenic component. The
irreversible end products of protein glycosylation and LDL
themselves activate the LPO processes [20, 32]. Glycosylated
LDL damages the endothelium, triggers the entry of monocytes
into the intima of arteries, transforms macrophages into foam
cells, and stimulates the proliferation of smooth muscle cells,
contributing to atherosclerosis development [19].

With the help of morphological studies, it has been estab-
lished that in diabetes, the development of “moderate” vascular
stenosis is represented by a soft or so-called vulnerable athero-
sclerotic plaque with a large core, an unstable tectorium, and a
narrow stalk. These plaques are prone to rupture and are often
complicated by the development of CA thrombosis. Thus, in ad-
dition to local stenosis, diabetes leads to a diffuse affection of the
distal CA. That is why, in many cases, DCM is accompanied by
true myocardial ischemia, and a scrutinizing of these processes
can shed light on the high incidence of cardiovascular events in
diabetic patients.

There are at least three groups of contributing factors to
myocardial hypertrophy in DM2. First, as several studies have
shown, the fact of diabetes, especially among women, is accom-
panied by an increase in the LV mass, even in the absence of
AH [25]. Simultaneously, both hyperinsulinemia and IR are cor-
related with an increase in the LV mass [21]. So, the following
conclusion could be made: one of the reasons for heart muscle
hypertrophy is closely connected with IR and the effects of hy-
perinsulinemia. The intact myocardial proteins are constantly
undergoing degradation and reassembling, which is a well-
balanced process in the norm [6]. Hyperinsulinemia reduces the
breakdown of heart proteins [31], leading to myocardial hyper-
trophy and, consequently, to an increase in LV mass and proteo-
toxicity and corresponding morpho-functional affections. At the
same time, some authors have found [12] that one of the direct
causes of cardiac hypertrophy in patients with diabetes is hemo-
dynamic stress, particularly in hypertension. Hypertension is a
frequent comorbidity of DM2, which is 2 times more common
in people suffering from DM than in the general population [2].
In 50-70% of cases, the occurrence of hypertension is preceded
by the carbohydrate metabolism impairment followed by a clear
DM2 pattern development in 40% of patients, which then turns
into a general metabolic syndrome [20]. According to statistical-
ly established data, the frequency of hypertension in DM2 varies
from 40% - 60% to 90% [35]. The basis of this phenomenon is
a single pathogenic mechanism of the reduced sensitivity of pe-
ripheral tissues (muscular, adipose, endothelial cells) to insulin
termed IR, which leads to compensatory hyperinsulinemia. As a
result, a whole cascade of pathological mechanisms increasing
arterial pressure includes [15, 23, 30]:

« increased activity of the sympathoadrenal system, as evi-
denced by a dose-dependent increase in plasma norepinephrine
level;

« increased activity of RAAS and reabsorption of sodium and
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water in the proximal tubules of the kidneys, which causes hy-
pervolemia, and thus a preload to the heart;

« increased proliferation of vascular SMC and remodeling of
the vessels, which narrows their lumen, and thus increases after-
load to the heart;

* blockade of Na-K-ATPase and Ca-Mg-ATPase activity,
which leads to an increase in the intracellular content of Na+
and Ca2+, and so to hypersensitivity of vessels to the effects of
vasoconstrictors;

« dysfunction of the vascular endothelium (ED) with an im-
balance in the synthesis of the vasoconstrictors and vasodilators
(reduction in NO synthesis);

« increased secretion of angiotensinogen due to insulin-in-
duced disinhibition of angiotensinogen gene expression in the
renal proximal tubular cells.

Beyond the cardiomyocytes, the other cells in the heart,
such as the fibroblasts, vascular SMC, endothelial cells that
form the lining of the vascular network, as well as the endo-
cardium, play a substantial role in cardiac hypertrophy devel-
opment. Attenuation in the parasympathetic nervous system
tone leads to relative sympathetic hyperactivity, which, in
turn, causes an increase in the plasma catecholamine concen-
tration [16]. It is proven that noradrenaline (NA) is one of
the most effective growth factors acting for cardiomyocytes.
Numerous studies testify that prolonged infusion of NA in
doses that do not lead to hypertension causes an increase in
the myocardial mass and the LV wall thickness [21]. High
concentrations of catecholamines are known to boost en-
zymes’ activity involved in their oxidation, thus contribut-
ing to the excessive formation of free radicals and adreno-
chromes that damage cardiomyocytes, followed by activation
of fibroblasts [26] and production of the connective tissue
structural elements. So, morpho-functional changes in the
myocardium in diabetes are not limited just by the process
of myocardial hypertrophy but also by the interstitial com-
ponents growth. The pathological accumulation of collagen
fibrils in the myocardial interstitial space can result from both
fibroblasts’ stimulations and disbalance between its synthesis
and degradation.

Thus, the growth of the interstitial componentsss of AH pres-
ence, there is an increase in the LV mass caused by CMC hyper-
trophy, and also an increase in the interstitial components. Si-
multaneously, the hemodynamic factor in the form of increased
blood pressure is one of the multiple composites of the ethio-
pathogenic factors contributing to the change in LV mass. Both
hypertrophy and growth of the interstitial component of the left
ventricle lead to diastolic dysfunction development.

Diastolic dysfunction consists of two components: (1) an
impairment of the active relaxation of the LV myocardium
and (2) a deterioration of the compliance of LV walls (passive
relaxation). The process of active relaxation is determined by
the rate of actin-myosin dissociation, which in turn, is depen-
dent on the affinity of troponin C protein to Ca2+ ions, cal-
cium concentration in the cytoplasm and in the sarcoplasmic
reticulum, and also on the intensiveness of transmembrane
and sarcoplasmic calcium pump (Ca2+-ATPase) activity [24].
An additional hemodynamic load (increase in blood pressure)
in diabetes leads to a gradual decrease in the density of Ca2+-
ATPase on the sarcoplasmic reticulum, which is detected at
the stage of compensatory hypertrophy of CMC [27]. This
entails an incomplete evacuation of Ca2+ ions from the cyto-
sol and, as a result, partial activation of contractile elements
already in diastole, as well as an impairment of the energy
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supply of CMC [29]. Active relaxation is entirely determined
by the CMC properties, while the myocardial stiffness largely
depends on its interstitial status. Excessive growth of the in-
terstitial component in DM2 underlies the myocardial passive
relaxation impairment as well [30]. The above-mentioned
results are confirmed by the results of numerous studies of
diastolic function in diabetic patients, pointing to an impair-
ment of the active relaxation of LV myocardium and its walls
extensibility [28].

Suppression of activity and the developed deficiency of Ca2+-
ATPase, Na+/K+ pump, sarcolemma’s Ca2+ pump, and Na+-
Ca2+ exchanger, as well as breakage of glycolysis in CMC leads
to an underlined excess of Ca2+ in the CMC, which, in turn,
leads to disruption of electrophysiological and contractile cou-
pling processes [32], as expressions of the Ca2+-stress. On the
one hand, the accumulation of Ca2+ provokes myocardial con-
tracture (as one of the components of the active relaxation dis-
turbance of the LV myocardium); on the other hand, it implies
the general deficiency of ATP. Mitochondria begin to absorb an
excess of Ca2+ actively.

To maintain electrolyte equilibrium, they actively pump out
the protons in the cytoplasm, resulting in the previously synthe-
sized ATP partial consumption (is known as the mitochondrial
stress and energetic crisis). This leads to a decrease in the to-
tal pool of ATP, designed to provide contractions of CMC [33].
Thus, a systolic dysfunction develops as well.

Summing up all the above, we can conclude that DCM is not
qualified to be considered a consequence of individual factors
influence. Still, its development results from an interplay of sev-
eral factors associated with IR, both of hemodynamic and non-
hemodynamic character.
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SUMMARY

THE MOLECULAR MECHANISM OF DIABETES MEL-
LITUS - RELATED IMPAIRMENT OF CARDIOVASCU-
LAR HOMEOSTASIS (REVIEW)

'Avagimyan A., “Sukiasyan L., 'Sahakyan K.,
!Gevorgyan T., 'Aznauryan A.

"Yerevan State Medical University after M. Heratsi, °L.A. Orbeli
Institute of Physiology of National Academy of Science of RA,
Yerevan, Armenia

Today, diabetes mellitus is an urgent and topical medical and
social problem of modern medicine. In the era of industrializa-
tion, this endocrine disorder's incidence increases exponentially,
affecting more broadly, especially the young cohorts of the pop-
ulation, thereby exerting a substantial burden on the health sys-
tem. Comprehension and full-fledged study of the pathophysi-
ological mechanisms and remodeling dynamics in the diabetic
continuum will ensure further advances in modern diabetology
to set it to a potentially new level.

It is noteworthy that diabetes mellitus triggers various vicious
cycles that impair cardiovascular homeostasis and becomes an
independent risk factor for such comorbidities as coronary heart
disease, arterial hypertension, diabetic cardiomyopathy, etc. Un-
favorable prognosis common manifestations are the micro-and
macroangiopathies, particularly the diabetic angio-, neuro-, and
nephropathy. In this respect, the vision impairment associated
with angiopathy becomes a predictor of the early onset and/or
exacerbation of already developed cardiovascular pathology.

Summing up the mentioned above, a study of the molecular
mechanisms of diabetes-driven impairment of the cardiovascu-
lar system is becoming a fundamentally relevant research area.
Simultaneously, it will serve as the driving force for finding new
pharmacological influences with improving both the quality of
life and the prognosis of diabetic patients.

Keywords: diabetes, cardiotoxicity, myocardium, insulin re-
sistance, cardiomyopathy.
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MOJIEKYJIAPHBIE MEXAHW3MblI UHAYLIUPOBAH-
HOI'O ITUABETOM IIOPA’KEHUSI KAPJIHUO-BACKY-
JISIPHOI'O TOMEOCTA3A (OB30P)

'ABarumsiH A.A., ?Cyknacsin JI.M., 'Caaksun K.T.,
Tepoprsin T.P., 'Aznaypsin A.3.

!Epesanckuii 20cy0apcmeennblil. MEOUYUHCKULL  YHUSEpCUumen
um. M. Tepayu; *Hucmumym ¢uzuonocuu um. JI.A. Opbenu
HAH PA, Epesan, Apmenus

CaxapHblil 1na0eT 1o ceil AeHb ABIISCTCS aKTyaJIbHOW 1 ypPreHT-
HOM MeIUKO-colManbHOM npodiemoil. B snoxy mHmyctpuanusa-
IIUM BCTPEYAEMOCTh JAHHOIO SHIOKPUHOJIOTMYECKOIO PaccTpoii-
CTBA YBEJIMYMBACTCSI C FEOMETPHUIECKON POrpeccueii 1 OKa3blBaeT
OTPULIATEIILHOE BIMSHUE HA CUCTEMY 3[]paBOOXPAHCHUSL.

Lenpro uccnenoBaHus sBISETCS Ha OCHOBAaHMU aHalu3a U
CHHTE3a JaHHBIX COBPEMEHHOM JIUTEpaTyphl ONPEACIUTh Opa-
JKEHUS KapI0-BaCKyJIIPHOTO TOMEOCTasa.

Crnenyer OTMETHTB, UTO IPU caxapHoM auabeTe pa3BUBa-
eTCs LeNbIH KacKaJ Pa3jIMYHbIX IOPOYHBIX KPYI'OB, OTSArOLIa-
IOIIMX KapAHOBACKYJSIPHBIA TOMEOCTa3, caxapHbli auader
SIBJISICTCSI HE3aBHCUMBIM (aKTOPOM pHCKa Takol KOMOpOWI-
HOCTH, KaK HIIeMHuYecKas OOJIe3Hb cepila, apTepHajibHas
TUNepTOHus, Auabetuyeckas kapauomuonarus. [Ipeauxro-
paMu HeOJIaronpusATHOrO MPOrHO3a SBIAIOTCS IMPOSBICHUSL
MHKpPO- ¥ MaKpOAaHTMOIATHil, B 4aCTHOCTH JanabeThdeckas
aHTHO-, Heiipo- u HedponaTus. [lopaxeHne 3peHUs, acCOIH-
UPOBAHHOE C aHTHONATUEH, SIBISIETCS MPEIUKTOPOM CKOPOTO
ne0r0Ta U/WIH OTATOLICHHS YXKE Pa3BUTOM KapIHOBaCKYIsp-
HOM MaToJIoruu.

Ha ocHoBaHMM aHaju3a JaHHBIX COBPEMEHHOWH HayuyHOMU
JINTEPaTyphl, aBTOPAMU Cli€JaH BBIBOJ, YTO U3Y4YCHHE MOJIe-
KYJSIPHBIX MEXaHM3MOB HMHAYLUPOBAHHOI nuabeToMm necra-
ounuzanuu MOppoyHKINOHATIBHOTO CTAaTyca CepIeuyHO-Co-
CYAMCTON CHCTEMBI SIBJSICTCS NPUHIMIIUAIBHO aKTyaJlbHBIM
Hay4YHO-HCCJICJIOBATEIbCKUM HAMpaBlICHUEM M JBUXKYLICH
CUIIOI JUIsl M3BICKaHMs HOBBIX ()apMaKOJIOTHYECKHX MHILIe-
HEeH, BO3JEHCTBHE Ha KOTOPBIE YIYYIUUT Kaue€CTBO >KU3HU
OOJIBHBIX CaxapHbIM JHA0ETOM.
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PHYSICAL THERAPY PROGRAM IN THE TREATMENT
OF OSTEOARTHROSIS IN PATIENTS WITH OBESITY

Kletskova O., Rusanov A., Rusanova O., Riziq Allah Mustafa Gaowgzeh, Nikanorov A.

National University of Physical Education and Sports of Ukraine, Kiev, Ukraine;
King Abdulaziz University, Jeddah, Saudi Arabia

Osteoarthrosis is a progressive degenerative joint disease
characterized by anatomical and/or physiological molecular dis-
orders (abnormal metabolism in the tissues of the joint). This
disease is characterized by cartilage degeneration, bone remod-
eling, osteophyte formation, inflammation and functional disor-
© GMN

ders of the joints. Osteoarthrosis is the main cause of pain and
disability among the elderly [1,2].

However, the etiology is largely unknown. In fact, osteoar-
throsis is a family of pathological processes that have a common
endpoint, but with multifactorial etiopathogenesis, including
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