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Summary. The article presents current information on the leading causes of atherosclerosis and its
underlying mechanisms of pathogenesis, examined predictors of early stages of atherosclerosis (IL-1p, IL-6,
FNP-a, NO, MCP-1, Fres, endothelin-1, CRP, which can join and heparin). The prospects of a new enzyme
inhibition and RSSK9, 33a mRNA in the treatment of cardiovascular disease. Analyzed the contradictions of
using inhibitors cholesteryl ester transfer protein (CETP), new European and American recommendations in the
management of patients with dyslipidemia.
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Pesome. B craThe mpeacTaBlIeHBI COBPEMEHHBIE CBEIEHMS O BEAYIIUX NMPUUYMHAX aT€pOCKIepo3a U
OCHOBHBIX MEXaHHM3Max €ro MaToreHe3a, pacCMOTPEHBI MPEJUKTOPHI PAHHUX CTaJuil Pa3BUTUS aTEPOCKIEPO3a
(UI-1B, 1JI-6, ®HIT-0, NO, MCP-1, ®PEC, sunorenun-1, CPB, kK KOTOpBIM MOKET IPUCOSTUHNUTLCS U TCTIAPHH).
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KaroueBrble ciioBa: aTCPOCKIICPO3, MMPCAUKTOPHI, CTATUHBI, HOBBIC METOABI JICHECHUEC U TUATHOCTUKH.

The problem of combating cardiovascular diseases, mainly caused by atherosclerosis,
has been and remains a priority, not only national, but also the world of medical practice.
Obviously, the success of preventive and therapeutic measures largely depends on a clear
understanding of the etiopathogenesis, early detection of disease, better prenosological stages
of the process.

Long-term studies of various aspects of the atherosclerotic process contributed to the
accumulation of large factual material, testifying that atherosclerosis, despite clear
morphological changes in the vascular system is a systemic disease. This is evidenced by the
pronounced changes in the main types of exchange of most organs and systems in
atherosclerosis. Significant contribution to the study of the etiology and pathogenesis of
atherosclerosis have our scientists, as reflected in the fundamental works and monographs
NN Anichkov, GF Lang, AL Myasnikov, BV llinskiy, BL Kushelevsky, PE Lukomsky
AN Klimov, IE Ganelin, LS Schwartz, JM Lopuchin, EI Chazov, RG Oganov and many
others.

Undoubted achievements of medical science is the recognition of atherosclerosis
disease, and not physiological aging stage; selection in the clinic two stages - early
(functional) and late (sclerotic); establish the possibility of regression of the atherosclerotic
process.

We now have a clear understanding of atherosclerosis as a multifactorial disease. Over
the past three decades have been extensively studied the role of lipid metabolism,
neurohormonal, immune mechanisms of pathogenesis, constitutional-genetic background of
atherosclerosis to develop and further improve the means and methods of diagnosis and
prevention of cardiovascular diseases. As a result, software research yielded unique materials
of fundamental and applied value, which can not be overestimated and now.

In accordance with the present data in the pathogenesis of diseases of the
cardiovascular system (atherosclerosis, coronary heart disease, hypertension) involved several
groups of factors: dyslipidemia, endothelial dysfunction, oxidative stress, coagulation
disorders systems, processes of inflammation, microalbuminuria, proteinuria, failure
carbohydrate metabolism [1, 5, 9].

As predictors of atherosclerosis currently considered such markers of endothelial
damage and inflammatory factors such as IL-1pB, IL-6, TNF-a, nitric oxide (NO), MCP-1,
VEGF, endothelin-1, C-reactive protein, a natriuretic peptide.

According to the American researcher Ross initiating point to the formation of
atherosclerotic plaques is endothelial damage. Under the endothelium damage means its
dysfunction, which is manifested by increased permeability and adhesiveness, as well as
increased secretion of procoagulant and vasoconstrictor factors [2, 3]. Vascular endothelium
under physiological conditions produces factors that are continuously connected with
homeostasis, fibrinolysis, impaired vascular permeability and vascular tone, the synthesis of
growth factors etc. One of these substances, which is synthesized and stored in endothelial
cells is von Willebrand factor. In case of damage to the endothelial cells release von
Willebrand factor increases, which gives reason to suggest its use as an indicator of
endothelial disorders and endocardial dysfunction. Disturbances of endothelial function are
transient and e are the result of disturbances in cells, as coagulation and fibrinolysis, which in
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turn implies the connection of these latter with thrombosis disorders and atherosclerosis.
Manifestations of endothelial dysfunction associated with the lack of production or
bioavailability of NO in the arterial wall. When atherosclerosis imbalance between humoral
factors that have the potential protective effect (NO, endothelial hyperpolarization factor,
prostaglandin - PGI), and factors that damage the vessel wall (endothelin-1, thromboxane A ,
superoxide anion). The main protective role in the intact endothelium assigned to NO, which
ensures vasodilation, inhibition of expression of adhesion molecules, as well as platelet
aggregation, anti-proliferative mu, mu anti-apoptotic and anti-thrombotic effects. It should be
emphasized that in the intact endothelium major physiological stimulus for the release of NO
is the pressure on the blood flow in the vessel wall, the so-called shear stress (shear stress).
NO synthesis is carried out with the participation of endothelial NO synthase (enzymes
secreted by endothelial cells under the influence of the laminar blood stream) as well as
chemical mediators - like acetylcholine, stimulates receptors in the membranes of endothelial
cells.

According to our understanding of one early predictors of development of
atherosclerosis may be the level of heparin in blood. Sufficiently long known that mast cells
as a source of endogenous heparin in normal arterial wall protects against atherosclerosis, and
when they lose this ability, accelerated atherosclerotic changes [11]. Indeed, the lipid and
atheroma strips was found to significantly decrease the number of mast cells. The results of
these studies show a decrease in population is not mast cells in atherosclerotic lesion areas,
and increase / or maintaining its strength at unchanged intima [5]. Increasing the number of
mast cells in the early lipid spots accompanied by increased population of lymphocytes and
monocytes, and also forms degranulate mast cells indicating that the signs of immune
inflammation at this stage of the atherosclerotic process.

Endothelial dysfunction that may be caused by any pathogenic agent, accompanied by
the development of tissue hypoxia, resulting in activated mast cells, and increased levels of
heparin. It is known that heparin activates lipoprotein lipase (LPL), which cleave the main
energetically significant lipids into fatty acids and glycerol, allowing them to absorb the
tissues [19]. In our opinion, if the system is disturbed endothelial cell lesion directly control
mechanism through heparin LPL activity [3]. On the one hand, this is because the more active
correction blood rheology during endothelial dysfunction, in turn, causes depletion
capabilities of mast cells and consequently - reducing the concentration of heparin in blood.
[4] On the other hand, hypoheparinemia may be caused by mast cell death directly on the
background of progressive endothelial dysfunction in atherosclerosis. Thus, the depletion of
the pool of mast cells in patients with atherosclerosis leads to hypohyeparinemia that entails a
violation of atherogenic lipid-transport with increasing levels of atherogenic lipid classes
manifest hyperlipidemia, which promotes the development of atherosclerosis.

At the same time, the mast cells are activated, allocating a large number of mediators
and in particular, heparin, oxidized LDL and promoting the formation of collagen, may have
much importance in the development of atherosclerosis [4, 18].

When ischemic conditions arising during organ growth, the activation angasogeneza
(VEGF). VEGEF - a specific mitogen nny direction on endothelial cells, is a key regulator of
angiogenesis [4]. Molecules of growth factors, including VEGF and bind to receptors,
initiating a cascade of biochemical events, resulting in vascular sheath splits. In the resulting
"hole" endothelial cells migrate and go outside. Inhibition or reduced activity of VEGF
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induces endothelial cell apoptosis, which contributes to the development and progression of
atherosclerosis.

Currently, there is evidence that essential role of immune inflammation in
atherogenesis [8]. In experimental studies have identified multiple regulatory effects of
proinflammatory cytokines in the outbreak of atherosclerotic lesions, specifically related to
the pathogenesis, and the inflammatory process involved in several types of immune cells:
monocytes, T-and B-lymphocytes, mast cells, however, the key role is played by red blood
cells - monocytes / macrophages, which produce mediators of intercellular interactions -
cytokines. The greatest value in atherosclerosis given IL-1 and IL-6 [7]. IL-6 has a value in
the development of the atherosclerotic process, such as proinflammatory, hepatocyte active
factor produced by monocytes, macrophages, lymphocytes, fibroblasts and endothelial cells.
Biological effects of IL-6 are similar to those of 1L-1 and TNF-.

It is shown that postischemic myocardial reperfusion accompanied by the release of
cytokines. An important role in cell-cell interactions play a special molecules - integrins.
Atherosclerosis should allocate intercellular adhesion molecule (ICAM), and vascular cell
adhesion molecule (VCAM). Role molecules ICAM group is most significant during the
migration of leukocytes into inflammatory. ICAM-1 is expressed under the influence of
activation by cytokines such as IL-1, TNF-q, y-interferons. ICAM-2 is expressed on cells
spontaneously endothelium. VCAM-1 is expressed on endothelial cells due to exposure to
cytokines and are important in the interaction of endothelial monocyte. The above adhesion
molecules undergo enzymatic degradation, and then determined in the serum and are soluble
adhesion molecules. Revealed an increase in the concentration of soluble ICAM-1 in plasma
in patients with acute coronary syndrome, as well as increase the level of soluble P-selectin
after episodes of anginal pain in patients with unstable angina.

Recently, there is evidence that C-reactive protein (CRP) also has an independent
pathogenetic importance in the process of atherogenesis and atherothrombosis.
Communicating with modified LDL accumulates in atherosclerotic lesion areas of the
arteries, and can activate the complement system, to increase the activity of T-and B-
lymphocytes, macrophages, and stimulate production of monocyte tissue factor, to increase
the formation of free radicals by macrophages and foam cells, induces expression of adhesion
molecules by endothelial cells , stimulate the production of monocyte chemo am t r ac
insulating protein -1 (MRS-1). Human MCP-1 is produced by many cell types including
mononuclear cells, mast cells, T-cells, osteoblasts, fibroblasts, endothelial cells, bone marrow
cells, astrocytes, epithelial cells. Synthesis of MCP-1 induced by IL-1p, TNF-q, IL-6, IL-4, y-
IFN.

In many cardiovascular diseases one of the target organs the kidney. Markers of
endothelial dysfunction in renal lesions appears microalbuminuria, which always reflect a
high probability of the relevant complications. Currently, recognize that this marker is not
only an indicator of renal tissue damage, but also a risk factor for cardiovascular disease.
Microalbuminuria is a marker of kidney damage in patients with essential hypertension -
hypertension nephronangiosclerosis occupying an important place among the causes of
irreversible deterioration of renal function. Timely detection of microalbuminuria is of
particular importance in terms of antihypertensive drugs with organoprotective providing
maximum beneficial effect on hemodynamics, violations of which can be detected by special
methods (Doppler ultrasound) already in young patients with a relatively short-lived
"experience™ a persistent increase in blood pressure [20].
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Another indicator that can be used for the diagnosis of cardiovascular disease and
reflects the similarity of the ways of forming myocardial fibrosis and nephrosclerosis is
proteinuria. In a number of major foreign nephrology centers (The GISEN Group)
substantiates the theory of so-called nephrotoxicity of proteinuria. This concept implies the
influence of the protein components of the UF (primarily albumin, but also transferrin, low
density lipoprotein cholesterol and very low density lipoproteins (LDL LP NP and XC LP
SNPs), complement components that can be activated in the primary urine formation
membrane attack complex) on proximal tubule epithelial cells, changing their phenotype
(transdifferentiation) and acquire the ability to express the basic profibrogenic chemokines,
including Regulated key nuclear transcription factor NFkB, monocyte chemoattractant protein
type 1 molecule RANTES, and endothelin-1. Similar properties are obtained and other cells,
in particular, mezangiocytes; simultaneously observed activation of resident macrophages
with the involvement of new cells in this series, as well as fibroblasts. As a result, increases
tubulointerstitial fibrosis, which is given a leading role in shaping the growing deterioration of
renal function. The same similarities are maladaptive changes of the vascular wall defining
the risk of many cardiovascular complications, significantly enhanced by acceleration of
atherogenesis.

One of the main drugs in prophylactic and drug treatment of atherosclerotic vascular
disease the last few decades is a statin. Currently we are getting closer to understanding the
true place of statins in the treatment of cross respiratory disease. Recommendations of the
European Society of Cardiology and the European Atherosclerosis Society, dedicated medical
tactics in dyslipidemia (ESC / EAC Guidelines for the management of dyslipidimeas), is
proposed to achieve the target plasma cholesterol levels LOS F depending on the degree of
cardiovascular rice ka, components at very high risk of less than 1.8 mmol / | and / or a
reduction of 50% or more, high risk - less than 2.5 mmol / | and moderate - less than 3.0
mmol /1.

In 2013, an ode published recommendations of the American College of Cardiology
and the American Heart Association, dedicated to the modification of blood cholesterol to
reduce atherosclerotic cardiovascular risk in adults (2013 ACC / AHA guidelines on the
treatment of blood cholesterol to reduce atherosclerotic cardiovascular risk in adults). Their
recommendations are four main categories of patients with atherosclerotic cardiovascular risk
reduction under the influence of statins significantly higher than the risk of side effects of
therapy: nets with established atherosclerotic cardiovascular disease (CVD AU), b Aulnay
with plasma LDL-C > 4,9 mmol / 1 ; nets with diabetes 40-75 years with plasma LDL-C 1,8-
4,88 mmol / | b without ASKVZ and clinical manifestations of patients without clinical
manifestations ASKVZ or without diabetes with plasma LDL-C 1,8-4,88 mmol / | and
installed the 10-year risk of developing ASKVZ > 7,5%.

Clinically established ASKVZ include ACS or anamnestic indications of myocardial
infarction (M), stable or unstable angina, coronary revascularization, or other arteries, stroke,
TIA or atherosclerotic peripheral arterial disease.

The authors of these guidelines do not specify the target plasma levels of LDL-C, in
contrast to the above European recommendations (which justice disputable), and statin
therapy suggest carrying varying intensity depending on the degree of cardiovascular risk, the
risk of side effects of treatment and its tolerability.
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There is currently no evidence to show support for the start of statin therapy in patients
with severe ischemic heart failure and non-ischemic etiology. At the same time data about the
negative effects of statins also been obtained.

In all modern recommendations indicated the need for high doses of statins in
coronary intervention or coronary artery bypass surgery to reduce postprocedural
complications.

In 2012, the Office for Quality Control of Food and Drug Administration USA (FDA)
must pay to the annotation of statins information about the possible development of new cases
of diabetes mellitus (DM) and the deterioration of glycemic profile in their application. One
can not but agree with MB Rocco that pain with high cardiovascular risk should not be
deprived of favorable cardiovascular effects of statins, despite some risk of new cases of
diabetes. The incidence of new cases of diabetes was 24% higher in patients treated with 80
mg / day. atorvastatin compared with those treated with 10 mg of atorvastatin (research TNT
and IDEAL, RCTs (15,056 patients with CHD)).

Deserves special attention studies of the effects of statins on the biology of telomeres,
which is associated with such a pleiotropic effect as antioxidant activity. Recent studies have
investigated the effects of statins on leukocyte telomere length as a marker of oxidative stress
telomerasecyral and inflammation involved in the pathogenesis of atherosclerosis. Shown that
statin therapy was associated with an increase in telomere length, and it was regarded as an
opportunity for potential new concept of primary preventive treatment strategies
cardiovascular disease [15].

Much has changed, but coronary artery disease and stroke are the world's leading
causes of death. At autopsy in the U.S. military for the period 2001-2011,. was revealed
varying degrees of severity of atherosclerosis (%): a temperate, in second place - heavy, then
mild . [16] The frequency of expression of the degree of atherosclerosis was higher in the
military with risk factors such as obesity, hypertension, dyslipidemia; somewhat lower in the
presence of risk factors such as smoking and diabetes. The extent of atherosclerosis was
determined and those soldiers who did not have a risk factor or factors.

The study "Diet and Health" National Institute of Health USA and AARP found that
men extra calcium intake was associated with an increased risk of death from cardio -
vascular disease (RR 1000 vs 0 mg / day, 1.20, 95% ClI, 1.05-1.36 ), death from heart disease
(OR, 1.19, 95% 1D, 1.03-1.37) [16].

About the use of calcium supplements or not given comments Dr. Cleland, Thu Oba
people stopped taking calcium supplements "until demonstrated their efficacy and safety, and
that the Council "should definitely apply to those who take these supplements for osteoporosis
and probably, to those who make them from chronic kidney disease". Probably the best - it is
a healthy balanced diet and avoiding filters, reducing the calcium content of drinking water
"[18].

Currently huge prospect carries prescriptions given genetic characteristics of a patient.
Today it is known to 13 alleles risk of coronary disease. Several large prospective studies
have shown that gene polymorphism KIF6, which is the replacement of arginine to tryptophan
at position 719, is associated with coronary heart disease. KIF6 encodes kinesis - class of
proteins involved in intracellular transport of organelles along microtubules membrane
protein complexes, mMRNA. 719 Arg allele carriers were at higher risk of primary and
secondary coronary events. This risk allele is very common in the population and increases
the risk of myocardial infarction by about 50%. At the same time, statin therapy in this group
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of patients significantly reduces the risk of coronary events in these patients, in contrast to the
"non-native". The number of patients needed to treat to prevent one coronary event, including
719 Arg allele carriers ranged from 10 to 20 people, compared with more than 80 patients for
"non-native"” (according to research CARE, WOSC OPS, PROVE IT-TIMI 22 STUDY ) [16].
Score this genetic polymorphism carrier opens a wide perspective for improving risk
assessment of coronary events and optimize therapy.

The new enzyme PCSK9 - to about proprotein convertase plasma subtilisin / kexin
type 9 (proprotein convertase subtilisin / kexin type 9) binds to receptors for lipoproteins
(LP), contributes to their degradation and improving cholesterol levels LP NP.

In population studies in humans vaniyah shown that mutations lead to increased
function of hypercholesterolemia, whereas loss of function mutations associate low
cholesterol LP and low incidence of coronary heart disease events.

PCSK9 - new object impact in the treatment of hypercholesterolemia. PCSK9
overexpression transgenic mice or infusion into mice of the recombinant PCSK9 lowers LDL
receptors on the surface of hepatocytes, resulting in hypercholesterolemia. [15]

Autocatalytic cleavage PCS K9 occurs in the endothelial reticulum. To complex
secreted into the plasma. Secreted PCSK9 binds cell surface receptor PL. A PR/PCSK9
complex enters the cell by means of an adapter protein (LPPA). A PCSK9 directs PR to
lysosomes for destruction.

Observations on genetically modified mice suggest that inhibition of PCSK9
strengthen LP reduces the effect of statins. These data, together with the results of this study,
make PCSK9 an attractive new target for therapy reduces LDL.

Today remain area contradictions regarding the use of inhibitors of CETP (inhibitors
of cholesterol ester transfer protein) as reducing agents, cardiovascular risk. Inhibition of
CETP more pro-atherogenic and anti-atherogenic not. question remains unanswered, known
until results from ongoing trials with clinical outcomes. Inhibition of CETP leads to the
formation of particles dysfunctional LP VI.

CETP inhibition mechanisms of different drugs, in particular, and dalcetrapibom
anacetrapibom different. Based on the available data it is not clear whether the differences in
the impact mechanism of action of CETP inhibitors for their ability to reduce the cardio -
vascular risk. To answer such questions, we should expect results from ongoing trials with
clinical outcomes.

Preliminary results HPS2-THRIVE with drug TREDAPTIVE (niacin extended-release
/ laropiprant) show that the combination of niacin extended-release and laropiprant to
effective treatment, based on the statins, does not cause clinical significance of having a
reduction in major vascular events (such as myocardial infarction (MI ), stroke or
revascularization). Niacin extended-release and laropiprant plus statin therapy compared with
statin therapy.

Adding a combination of niacin / laropiprant to statin therapy did not lead to a
significant reduction in the risk of coronary death cases combinations, nave experimental
heart attacks (myocardial infarction), stroke, or revascularization.

In the group treated with niacin and laropiprant, a statistically significant increase in
the frequency of certain types of non-fatal serious adverse events.

Merck announces next steps in relation to TREDAPTIVE (combination of niacin
extended action and laropiprant) recommends that doctors stop prescribing TREDAPTIVE.
Merck also recommends that doctors promptly revise treatment plans for patients taking
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TREDAPTIVE, to stop TREDAPTIVE and consider other changes in therapy to achieve their
treatment of dyslipidemia .

Mendelian randomization study showed that n ome genetic mechanisms that increase
cholesterol LP VP plasma does not reduce the risk of myocardial infarction. These data cast
doubt on the concept that the increase in cholesterol LP VP plasma is uniformly broadcast
reduction in the risk of MI.

Protein binding sterol regulatory element - element Regulatory sterol-binding protein
(SREBP), controls the expression of genes involved in the biosynthesis of cholesterol and
consumption, as well as the formation of fatty acids, phospholipids and triglicerydes.

Genes encoding a human SREBP contain micro RNA miR-33A (present in the gene
SREBF2) and miR-33b (gene SREBF1). Rodenty have only miR-33a gene SREBF2. miR-
33A / b inhibits expression of ATP binding - cassette transporter Al (ATP-binding cassette
transporter Al - ABCAL) - pump outputting of cholesterol from cells, which plays a role in
the reverse transport of cholesterol from tissues (eg atherogenic macrophages) in the liver.
ABCAL1 transports free cholesterol from cells to lipid-poor apoAl particles and forms LP VI.
Thus, inhibition of miR33 - pharmacological method for increasing circulating cholesterol LP
VP and enhance RCT.

In experimental studies have shown that treatment and STI-miR 33 causes apoE-/ -
mice regression of atherosclerosis, improves markers of plaque stability [10], have increase
cholesterol LP VP [11], have given removal of cholesterol from macrophages [11, 12]. In this
12-week therapy does not reduce the progression of atherosclerosis [12].

Thus, fundamental studies in recent years have clarified the basic mechanisms of
atherogenesis and come close to identifying early markers of damage to the cardiovascular
system. Among them there are markers of endothelial damage and inflammatory factors (IL-
1B, IL-6, TNF-a, nitric oxide, MCP-1, VEGF, endothelin-1, CRP, natriuretic peptide, heparin)
microalbuminuria, proteinuria, dyslipidemia. ldentifying early markers of damage to the
cardiovascular system will generate risk and timely to undertake preventive measures in the
early stages of the disease (before the development of organic changes in the organs and
systems), thereby contributing to the prevention of adverse cardiovascular events and
premature mortality.

The emergence of statins partly allowed to take control of this process and reduce
mortality. During the time that has elapsed since the first TCI rytia inhibitor GMGKoA -
reductase, statins were a turning point in the profile active cardiovascular disease due to
atherosclerosis. Numerous studies have demonstrated that statins may extend not just human
life, but it was his active and fulfilling life.
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TIpo6rema GOpEOBI € CepAEYHO-COCYMCTHIMH 3a00CBAHHAMH, TIABHBIM 00Pa3oM, 00YCIOBICHHBIMH aTEPOCKIEPO30M, ObLIA H OCTACTCA OIHON M3 NMPHOPHTETHBIX 3a/a4 HE TONBKO HALMOHANLHOM, HO H
MHPOBOIi MEIMIMHCKOIT MpakTHKH. QUEBHIHO, UTO yCTieX MPO(HIAKTHIECKHX H IeYeGHBIX MEPONPHATHIA B 3HAYMTEIBHOI CTETCHH 3aBHCHT OT YETKOr0 MPEICTABICHHS 00 STHONATOrCHe3e, PAHHETO BHIABICHHS 3a00ICBAHNS,
ITydIle Ha JIOHO30OTHYECKHX CTaHAX HPOLECCa.

MHOrOJIETHHE HCCIIE/IOBAHMS PA3IMUHBIX CTOPOH ATEPOCKIEPOTHIECKOrO MPOLECCa CrIocoGCTBOBAIN HAKOIUIEHHIO OIPOMHOrO (hJaKTHUECKOro MaTepHaia, CBHACTEIbCTBYIOMIETO O TOM, HTO aTepOCKIIepo3,
HECMOTpSI Ha YeTKue Mopd MUYCCKHE W CO CTOPOHBI Y. i cHCTEMBI, ABISETCS CHCTEMHBIM 3aGoneanneM. OO TOM CBHACTETCTBYIOT BBIPAKCHHBIC H3MEHEHHsSI CO CTOPOHBI OCHOBHBIX BHIOB OOMEHa
GONBIIMHCTBA OPraHOB M CHCTEM IPH aTEPOCKIEPO3e. 3HAUMTEIbHBIN BKIA/ B M3y4CHHE YTHOJOIHH H NATOIEHE3a aTePOCKIIEPO3a BHECIH OTEUECTBEHHBIC YUCHBIE, UTO HAILIO OTPAKEHHE B (DYHIAMEHTANBHBIX TPYIAX H
mouorpadusix H.H. Annukosa, I.®. Jlanra, A.JI. Mscuukosa, b.B. Wnbunckoro, B.JI. Kymenesckoro, ILE. Jlykomckoro, A.H. Kinumosa, W.E. Tanenunoii, JI.C. IlIeapua, IO.M. Jlonyxuna, E.W. Yasosa, P.I'. Oranosa u
MHOIHX JPYTHX.

H

JI0CT it Haykn NPU3HAHKE ATEPOCKICpPO3a OOMe3HbIO, a HE (U3MONOrMYECKMM JTANOM CTAPCHHS; BBIACICHME B KIMHHKE JBYX CTajnii — paHHei
(hyskimoHaTBHOI) M MO3HEH (CKIEPOTHYECKOIT); YCTAHOBJICHHE BO3MOXKHOCTH 0OOPATHOrO PA3BUTHS aTEPOCKIEPOTHUECKOrO IPoLecca.

K nacTosiieMy BpeMeHH CIOKHIIOCh YETKOE NPE/ICTABICHHE 00 aTepOCKIepo3e, Kak o MyabTH(akTopHoM 3aboneBanny. Ha NpOTSHKEHHH MOCIEIHIX TPEX JACCATHIICTHIT aKTHBHO M3YYAHCh POJib HAPYLICHUS
JIMIHIHONO 0OMEHa, HePOryMOpabHBIX, HMMYHHBIX MEXQHH3MOB [ATOICHE3a, KOHCTHTYLHOHAIILHO-TCHETHIECKHE NIPEINIOCHUIKH PA3BHTHS aTePOCKIIEPO3a € UE/bI0 Pa3paboTKH H JIaIbHEHIIIErO COBEPIICHCTBOBAHHS CPE/ICTB

M METO/10B /IMArHOCTHKHU H 1P AKTHKH Cep ThIX ii. B pe3ybTaTe MPOrpaMMHBIX Hay4HBIX HCCIICI0BAHMIT ObLIH MONYCHbI YHHKATBHBIC MATEPHAIBI (DYHIAMEHTATILHOIO M IPUKJIAIHOTO 3HAYCHHUS,
P Th KOTOpbIE H B HACTOAIIICE BPEMS.

B coorBeTcTBUMM C COBPEMEHHBLIMH JaHHBIMM B MaTOreHe3e il cepneuno: Toii cucTemsl (aTepockieposa, UBC, 0if T1 ) ydacTByeT rpynn (pakTopos:
JWCIHITHICMHUS, THCHYHKIHSA SHIOTE/HS, OKHCTHTEbHBII CTPECC, HAPYIICHHS KOATY/IALHOHHON CHCTEMBI, IPOLIECCH! BOCTANICHHS, MHKPOATE0YMHHYPHS, IPOTEHHYPHS, HAPYIICHHE YTIeBONHOr0 obMena [1.,5,9].

B kauecTBe MpeMKTOPOB aTepocKieposa B BpeMs. paccMar] Takhe MapKepbl MOBPEKAEHNs SHA0TeIs 1 (akTopsl Bocnanenus, kak WJI-1B, -6, ®HO-a, okena asora (NO), MCP-1,
®POC, suporenut-1, C-peakTHBHBIN GeI0K, HATPHILYPETHYECKHIT HENTHL.

Tlo mueHHIO 0 renss Pocca, MOMEHTOM K ()OPMHPOBAHHIO ATEPOCKIEPOTHHECKOH ONSNIKH CTY)KHT MOBPEKICHHE SHIOTENnHs. [101 TMOBPEkKACHHEM JHIOTENHS
TOHHMAETCs ero TUChYHKUMA, KOTopas TCS TIO] TH W a[re3UBHOCTH, a TAKKE yBEIHYCHHEM CEKPELMH NMPOKOArY/ISHTHBIX M COCYNOCYKMBAIOUIMX (akTopos [2,3]. DHpoTenuii cocya0B mpu
(u3MONOrHYECKHX YCTIOBHAX MPOAYHHPYET (aKTOpbl, KOTOPbIE CBA3AHBI C T 0 ToHyca H BIO COCYZIOB, CHHTE30M (DaKTOPOB POCTa M T.J.
OpHHM M3 TAKHX BELICCTB, KOTOPOE CHHTE3HPYETCS 1 HAKAILTHBACTCA B KIICTKAX SHIOTEIHA, ABIACTCA (HaKTop aneraHna B Cllysa 1oBpes KIETKH (axropa Bu. y 5
uTO JaeT OCHOBAHHE TPETOKHTh MCTONb30BATh €ro B KAUeCTBE MHIMKATOPa Hapy " . Hap; (yHKIMM SHIOTENNS MPEXOAAIIIE 1 ABIAIOTCS PE3YIbTaTOM
HapyIlennii B KIETKaX, Kak KOarymsluH, Tak  (puOpHHONH3a, YTO, B CBOIO OYEPEb, AET CBA3b OTHX Hapyuxeuuu ¢ TpoMGOOGpa3OBaHHEM H Pa3BHTHEM aTepockieposa. [Ipossienns micyHKIm
OHJIOTENHS CBA3BIBAIOT C HEOCTATKOM NPOAYKLITH WK ononocrynioctn NO B cTenke aprepuii. [Ipu aTepockiepose HapymiaeTcs Gananc MEKITy TyMOPaTbHBIMH (JaKTOpaMH, OKa3bIBAIOIIMMH MOTEHIMATLHOE 3aIMTHOE
neiicteue (NO, HIOT it akrop T auii, npocrarnaimui - PGI), u dakropaMu, MOBPEXIAIOMMMH CTEHKY cocyza ( 1T Az, ). OcHOBHAsl 3alIMTHAS POJIb B
unTakTHOM SHoTenmM otBencHa NO, IATAII, TOp p MOTEKY A7TCSIN, @ TAKKE arperaii T TOB, AHTHNDOTH(EPATHBHOMY, AHTHATIONTOTHYCCKOMY H

AHTHTPOMOOTHYCCKOMY AeicTBHIO. CIIC/yeT MOAUCPKHYTh, YTO B MHTAKTHOM el Cl MYCCKHM CTHMYIIOM K BbIC] NO sBnsiercs TOTOKA KPOBH Ha CTEHKY COCY/Ia, TaK Ha3bIBAEMOE
Hanpsukenne casura (shear stress). Cuntes NO ocymiecTBasieTcs NpH ydacTHH SH0TenHanbHoi NO-cHHTeTashl (epMeHTa, CeKPETHPYEMOro KICTKAMM SHAOTEINS MOJ BO3JCHCTBHEM JTaMHHAPHOrO TOKA KPOBH), @ TAaKKe
XMMHYCCKHMX MEIMATOPOB — TAKHMX, KAK AlCTHIXOIMH, CTUMYJTHPYIOIIHii PCHENTOPbI Ha MEMOPaHaX KIICTOK SHIOTCIHS.

CorniacHO HalMM TPEICTABICHUAM OJHHM M3 PAaHHUX MPCAMKTOPOB Pa3BHTHs ATCPOTCHE3a MOKET CIIYXKHTh YPOBCHb IrermapiHa B KPOBH. JIOCTATOMHO JIaBHO M3BCCTHO, YTO Ty4HBIC KJICTKH, Oymyuu
HCTOUHMKOM SHOTCHHOTO [eNapuia, B HOPME 3alfIAoT CTCHKY apTepHii OT aTepockiepo3a, a KOra OHH TEpAIOT STy b, YCKODAIOTCA aTepockiepoTucckie mavenenms [11]. JICHCTBATEbHO, B M HBIX
MONOCKAX H aTepoMax GBUIO OGHAPYKCHO 3HAYMTCNBHOC YMCHBUICHWC HWCMA TYWHbIX KICTOK. PC3ylbTaTsi STHX WCCICHOBAHMI CBHJCTCALCTBYIOT He OO YMCHBIICHWH NOMYIAIMH TYHHbIX KICTOK B 30HAaX
aTePOCKIIEPOTHICCKOrO a o6 WITH COXPaHCHHH ¢ W HA YpOBHC HEM ii TuMb [5]. VBEMUCHHC UHCTA TYHHBIX KICTOK B PAHHHX NATHAX COMPOBOXKACTCA POCTOM
oMy AL THMQOLNTOB H MOHOLHTOB,  TAKKC JACTPAHYUPYIOUIX (OPM TYUHBIX KICTOK, UTO CBIICTSILCTBYCT O MOABICHUH MPH3HAKOB HMMYHHOTO BOCTIAJICHIS YKC Ha SO CTA/IMH ATCPOCKICPOTHICCKOrO MPOLecca.

DnnoTenMaNbHas AHCYHKISA, KOTOPAs MOKET GbiTh BEI3BAHA JMIOOBIM MATOrCHHHIM (DAKTOPOM, CONPOBOKIACTCA PA3BHTHCM TKAHCBO THIOKCHH, B PE3yNBTATC HEro aKTHBHDYIOTCA TYWHbIC KICTKH, H
HOBLINIACTCA YPOBCHN renapua. FI3BeCTHO, UTO renapiy akTuBupyet mmnonporentnasy (JITLT), KOTOPas, pACIICTLIA OCHOBHBIC SHEPFETHUCCKH HAUMMBIC THIHJIb! HA KHDHbIC KHCAOTB 1 LTHLICDHH, TIO3BOTACT YCBAMBATS
ux Tkauamu [19]. Ha Hamn B3risi, npH CHCTEMHOM TOPaKCHHH YHIOTEIHATIBHBIX KJICTOK Hap; sl TBEHHO axrusHocTbio JITII yepes renaput [3]. C 0aHON CTOPOHSBI, 3T0 0GBACHACTCS
TeM, 4TO Gosiee aKTHBHAS KOPPEKIIHA PEOTOrHYCCKHX CBOHCTB KPOBH TPH SHIOTC/HAILHOM THCHYHKIMH, B CBOIO 04EPE/Ib, ucTomenye ¢ Teil TYMHBIX KIETOK M KaK CIE/JICTBHE —
CHWKEHHE KOHIICHTPAIMK renapina B kposH [4]. C 1pyroii CTOPOHBI, THIIOTENapHHEMHsl MOKET GBITh BHI3BaHA HEMOCPEICTBEHHO IHOENBIO TYUHBIX KIETOK Ha ()OHE TPOrpeccHpylomieii SHA0TeNHANbHOM TMCHYHKIMH TIpH
arepockiiepose. TakuM 06pa3oM, HCTOIIEHNE MMy TY4HBIX KJIETOK Y NIALIMEHTOB € aTePOCKIEPO30M TIPHBOJHMT K THIIOreMapHHEMHH, YTO BJIEHET 3a CODOH HapyIIeHHs INMUATPAHCTIOPTHOIH CHCTEMBI ATEPOreHHOTO XapaKTepa ¢

YBEIHUCHHEM YPOBHEii aTEPOrCHHBIX KIIACCOB JTHITHIIOB MIPOSB T JIEMHEI, YTO CIOCOGCTBYET PA3BHTHIO ATEPOCKIIEPO3a.

B Toxke Bpemsl, aKTHBHPOBAHHbIE TYUHbIC KJICTKH, BBUIE/AS GONBIIOE KONHYECTBO MEIMATOPOB M, B YACTHOCTH, TETApHH, BYIOIIHE JITHIT u KOILTareHa, MOTyT HMETh
BECOMOE 3HAUYCHHE B Pa3sBHTHH aTepockieposa [4,18].

TTpy MIIEMHYECKHX COCTOSHMSAX, B pocra oprana, T akTHBais anrnorenesa (OPIC). ®PIC — cneuududaeckuii MUTOreH, it Ha suj0T HBIE KIETKH,
SABJISICTCS KITIOYEBLIM PETY/IATOPOM aHruorenesa [4]. Monekynbl (akTopos pocTa, B Tom uncie, 1 ®POC, cBA3BIBAIOTCA C PEIENTOPaMH, HHHIMHPYS LENbIH Kacka) GHOXMMHUECKHMX COOBITHIi, B pe3ynbTaTe KOTOPHIX
pacuerisercs 06onouka cocynos. B «IBIPKHY YHIOTES HBIC KIICTKH BBIXOJAT HAPYKY H MHTPHPYIOT. IHrHOMpOBAHHE Ml CHIKCHHE akTHBHOCTH OPIC HHYIMPYET arnonTo3 SHAOTEIHAILHBIX KICTOK,
4TO BHOCHT BKJIAJI B Pa3BUTHE H MPOrPECCHPOBAHHE aTEPOCKIEPO3a.

B macrosimee BpeMs NOABHIHCH JaHHBIC, CBHICTEILCTBYIONINE 00 CCEHIMANLHON POIH HMMYHHOrO BoCHaneHus B ateporenese [8]. B ITATbHBL MHOKECTBEHHBIE
perynsTopHbie S(hEKTH MPOBOCTATHTENLHBIX HTOKHHOB B OYATe aTepoCKIepOTHIECKOro O W CBA3AHHBIC C MATOTCHE30M, NIPH TOM B BOCTAIHTEIbHBIA MPOLCCC BOBICKACTCA HECKONBKO THIIOB
MMMYHOKOMIICTCHTHBIX KNETOK: MOHOIHTHI, T- # B-THM(OINTE, TyMHbIC KICTKH, OHAKO, KTIOUEBas POTh MPHHAIIEHKHT KICTKAM KPOBH - MoHoldeM/dep()d)drdM KOTOPbIC MPOYIMPYIOT ME/ATOPbI MGKKIICTOUHOTO
B3anmopeiicTBin — unToknmbt, Ha npn atepoc 3¢ mp WI-1 w WI-6 [7). WUJI-6 uveer 3naucHue B PasBHTHH aTepOCKICPOTHUCCKOTO M Kak Tp anHTeTbHE!
IeNATOUNTAKTHBHDYIOUHii (JaKTOp, NPOMTYLUPYCMbi MOHOIHTAMH, MAKD ;‘ amm, TuMAorTTaMH, oL W KIIeTKaMH SH0TeHs. Bronorneckie s dextsr MIT-6 cxommbi ¢ Takosivi MJI-1 1 GHO-6.

Tokazaro, 4To mocT penepdy TCs BB wTOKNHOB. BaxcHyio posts B Me: jicTBuM HrpaioT ¢ MoseKys bl — MuTerpumbi. Tpu
ATEPOCKIIEPO3E CICAYET BHUIEMHTE MOTCKYJIE MEKKIIETouHof axresun (ICAM) i MOTEKyIIs! AAre3Hi COCYaHETHIX Kieok (VCAM). Ponb Moreky rpynmsi ICAM HauGoriee CylleCTBEHHa MM MHTPALMH IEHKOLITOB B odar

ICAM-1 yeres o aKTHBAWMK TakuMH TOKMHamH, Kak WJT-1, ®HO-G, y-nrrepdeponami. ICAM-2 CIOHTAHHO SKCTIPECCHPYETCS Ha KICTKAX - . VCAM-1 skenpeccupyiotes Ha

KJIETKAX SHIOTENNs BCICACTBHE BO3ICHCTBHS IIMTOKHHOB M MMEIOT 3HAYCHHE BO B3AMMOJCHCTBHH SHIOTEIHS H MOHOIMTOB. YKa3aHHBIC BBIIIC MOJICKYITbI a/Ire31H MOABEPrarOTCs (HePMEHTATHBHOMY PACHIEIIICHHIO, MOCIE Yero
ONIPEICAOTCA B CHIBODOTKE KPOBH 1 OTHOCATCA K PACTBOPHMBIM MOICKY/IaM aire3iH. BEIABICHO yBenHeH e KOHICHTpati pacTBopimoii [CAM-1 B mimasme KposH y GOTBHEIX C OCTPBIM KODOHAPHBIM CHHPOMOM, @ TAKKe
TIOBBINICHHE YPOBHS PACTBOPHMOrO -CENIEKTHHA T0CIIE HM3010B AHTMHO3HBIX Goleii y NalMEeHTOB ¢ HeCTAGHIIbHOM CTEHOKap/IHeii.

B nocnieHee BpeMs MOBHICH JaHHBIC O TOM, uT0 C-peakTuBHbIi 6en1ok (CPB) Takke HMEET CAMOCTOATENBHOE NIATOFEHETHYECKOE 3HAYCHHE B MPOLECCAX ATEPOreHesa H aTepoTpom603a. CBABIBAACH C

i) JITHII, on B MECTax aTepPOCKICPOTHYECKOrO MOPAKCHUS apTEPHii H MOXKET aKTHBHPOBATH CHCTEMY KOMIUICMEHTA, YBEIHYMBATH aKTHBHOCTH T- W B-mumdountos, crumymposats

Makpodarn u BEIPaGOTKY TKAHEBOTO (haKTOPa MOHOLHMTAMH, Y T PpajMKaioB haraMu W TICHHCTBHIMH KJICTKAMH, BBI3BIBATH DKCIIPECCHIO MOJNCKYI aiTe3HH KICTKAMH JHIOTEIHS,
CTHMY/THPOBaTh MPOAYKIMIO MOHOUMTAPHBIH XeMOATTpaKUHOHHLIH npotenn-1 (MPC-1). Yenol it MCP-1 np: pyeTcss MHOTUMH THIIAMH KIIETOK, BKJIFOYAsk MOHOHYKJICAPHBIC KJICTKH, TY4HbIC KIETKH, T-KIeTKH,
ocreobactsl, YuOPOGIACTI, YHAOTEIHANBHBIC KICTKH, KJICTKH KOCTHOTO MO3Ta, aCTPOLIUTSL, dIiTenHanbhble Kierkd. Cunres MCP-1 ungyuupyercs UJI-1B, ®HO-a, UJI-6, UJI-4, y-UHD.

TIpu MHOTHX Cep, OCYJIHCTBE OJIHMM M3 OPraHOB-MHIICHEH SBIAIOTCA TMOYKH. MapkepaMu JMCHYHKIMH YHIOTETHS TPH MOYEHHBIX MOPAKEHUAX BBICTYNACT MHKPOAILOYMHHYPHS,
KOTOpast BCET/Ia OTPAKAET BBICOKYIO BEPOATHOCTH COOTBETCTBYIOIIMX OC/IOXKHEHHUI1. B HacTosIEee BpeMs NIPH3HAIOT, YTO HTOT MApKep CIYKHT HE TONBKO TIOKA3aTENeM NOBPOKACHIA TIOYEHHOI TKAHH, HO u (axropom prcka
pasBUTHS  Cep, YIMCTBIX ii. Mukpoansd; pust ABJISETCS noyeKk y OOIBHBIX i apT T ii - runepr 0 J1eposa,
3aHMMAIONIET0 BAKHOE MECTO CPEHM NPHYHH HEOOPATUMOTO YXY/IUICHHA MoueqHOoi (ynKumu. CBOEBPEMEHHOE BBLIBICHHE MHKPOATLOYMHHYPHH NpPHOOPETaeT 0cobOe 3HAUECHHE C TOYKH 3DEHHsS HA3HAUCHHS
AHTHTHIICPTCH3UBHEIX NPCAPATOB, 00/ JAIONIMX OPraHONPOTCKTHBHBIMH CBOHCTBAMH, OKA3BIBAIONIMX MAKCHMAIILHO GIaroNpHATHOE BIMAHHE HA BHYTP) 10 T y, Hap: KOTOPOii yaeTcs OGHApYKHTh
C MIOMONIBIO CTIEIHATBHBIX METOIOB (YTBTPA3BYKOBAsl JIONIUIEPOrpachisi) yike y MONOBIX GONBHBIX C CPABHHTEBLHO HENPOIODKHTETBHBIM cToiiKoro

Eme omHMM M3 moKasaTescii, KOTOBI MOXKET HCIIONL30BATECS IS AMATHOCTHKH CEpI BI il M OTpakaer CXOACTBO myTeil (JOPMHPOBAHMA MHOKAapAMANLHOrO (Gubposa u
Hedpockieposa, ABIACTCA NPOTEHHYpHs. B psae KpynHbIX 3apyOexkubix Hedponorudeckux uentpoB (The GISEN Group) oGOCHOBBIBACTCS TEOpHs Tak HA3BIBAEMOrO HE(POTOKCHYECKOrO JCHCTBHS NPOTCHHYPHH. DTa
KOHIICTIIS MOZIPa3yMEBACT BIMAHHE KOMIOHCHTOB OCTKOBOTO YIbTpaiIbTpaTa (PEie BCero, atbOyMHHa, HO Takke o necTep! DOTCHHOB HU3KOii TUIOTHOCTH M XO/CCTEPHHA JTHIIONPOTCHHOB
osert, wsoii otwocti (XC JITHI w XC JITOHIT), KOMIOHEHTOB KOMIIENEHTa, CrIOCOGHbX aKTHBHDOBATECS B iep i ose ¢ oGpas TAKyIONIEr0 KOMILIEKCA) Ha IMHTEAMOMHATEI TPOKCHMATBHBIX
KaHATIBIIC, MCHAIOMIX CBOH (eHOTHI (T ) 1 IpuOGp GHOCTH SKCTp ™ porenibic B TOM WHCIIE, PEryIMpYeMBIE K ) (axTopom
panckpumiunn NFKB, MOHOLHTApHbL XeMOATTpaKTaHTHBi nporent Tia 1, Monekyy RANTES, a Takike SHIOTENHH-1. AHATIOTHHHbIe CBOFICTBA IONYHAOT H APYTHE KIETKH, B YACTHOCTH, ME3AHTHOLUTSL, OIHOBPEMEHHO
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HabmoiaeT cx AKTHBALWMS PE3MICHTHBIX MAKpo(aroB ¢ MPHUBICYCHHEM HOBBIX KIETOK 3TOr0 psiia, a Taxke (pudpodiacros. B pesynbrare Hapactaer TyOyI0MHTEPCTHIMAIbHBIH YUOPO3, KOTOPOMY HpUiaeTes Beyuee

B ¢ 0 yxymuenus Qyskuun nodek. Takoe ixe CXONCTBO MMEIOT J1e3a/[aNTHBHBIC M y CTECHKH, Omp PHCK MHOTHX cep y BIX
3HAYUTEIILHO fics ﬁuzu oxaps P p areporexesa.

OJHMMH U3 OCHOBHBIX HPENApaToB B I THKE U TO3HOM JICYEHHE ATEPOCKIICPOTHYECKH! ii cocynos HECKOJIBKO JICCATIICTHIT ABJISIIMCH CTATHHBL. B HacTosiee Bpems
MBI K MCTHHHOIO MECTA CTATHHOB B JICYCHHH Cep OCYJICTBIX it porieiickoro obuwiectsa kapauosoros 1 Esponeiickoro obuiectsa
aTepoCcKIIepo3a, i TaKTHKE IpH (ESC/EAC Guidelines for the of dyslipidi ). up«.wnanamcu JIOCTHKEHUE LE/IEBBIX IL1a3MenHbIX yposeii XC JITIBIT B 3aBucuMoctu ot
CTeneHu NISPHOTO PUCKA, TPH O4YEHb BBICOKOM PHCKE MeHee 1,8 MMOJIb/Jt u/uiti 1x cum«cnvxc Ha 50% u Gosiee, BLICOKOM PUCKE — MeHee 2,5 MMOJIb/JI U yMEPEHHOM — MeHee 3,0 MMOIIb/J1.

B 2013 roay o 7 il Kosernu cepaua, XOJIECTEPUHA KPOBH € LEIbIO CHHKCHUS
aTePOCKIICPOTHYECKOr0 JISPHOTO PUCKA Y B3P (2013 ACC/AHA guidelines on the trealment of blood cholesterol to reduce atherosclerotlc cardiovascular risk in adults). ABTopsl pekoMen ALl BhIICISIOT
UETBIPE OCHOBHBIC KATErOPHH GONBHBIX, Y KOTOPBIX CHHUKEHHE aTePOCKIEPOTHUECKOro MIAPHOTO PHCKA MO CTAaTHHOB CYIIECTBEHHO MPEBBIIIACT PHCK MOGOUHBIX I((EKTOB Tepamum: MALMEHTH! ¢

a HYECKHMH (ACKB3), Gonbhbie ¢ miazmenubiMu yposasivu XC JITTHIT > 4,9 mmons/n; naunentsi ¢ CII 40-75 et ¢ nnasmensbivu yposusmu XC JITTHIT

1,8-4,88 Mmonb/n 6e3 kmmHuuecknx nposisiennii ACKB3 1 Gonbrbie 6e3 kinHndeckux nposisaennii ACKB3 umn 6e3 CJ1 ¢ miasmennbiMu yposrsimu XC JITHIT 1,8-4,88 MMomnb/i i ycTaHOBIGHHBIM 10-TI€THHM PHCKOM
passutust ACKB3 >7,5%.

Kimunnuecku ycranoBinennsie ACKB3 Brmodator OKC i aHaMHECTHYECKHE yKA3aHHs HA MepeHeceHHbIi nHpapkt Muokapaa (MM), cTabuibHyro Hin [ PEeBACK
KOPOHAPHBIX HIIH APYTHX apTepuii, uHcyibT, TUA Hin aTepockiepoTHIecKoe nopaxeHue nepudepuueckux apTepHii.

ABTOpBI IaHHBIX PEKOMEH/IANHIT He KOHKPETH3HPYIOT 1ieneBble miasMennbie yposun XC JIITHIT, B ommune ot

il (cripaBeUTHBOCTH 4ero AMCKyTabesbHa), a

NpPEUIaraloT MPOBEIeHNE CTATHHOBOI TEPANHK Pa3IMIHOI HHT TH B M OT CTeneHH YIAPHOrO PHCKA, PHCKA MOOOUHBIX 311)11)&(1‘05 JIeUEHHS M €r0 MEPEHOCHMOCTH.

B Hactosiee BpeMs HET 10Ka3aTeNbCTB, CBH/ETEBCTBYIONIMX B MOUIEPXKKY Hauaa TEPAHU CTATHHAMH y NAUMEHTOB ¢ it XCH it 1 ii aTHOMOTHH. B TO %e Bpemsa
JIQHHBIX O HETaTHBHOM BIIMSHMM CTATHHOB TAKKe HE TOTY4eHO.

Bo Bcex coBpemeHHbIii PEKOMEHIALMAX YKa3bIBaeTCA b BBICOKHX CTAaTHHOB TIPH KOPOHAp: HH WIH a0pTOKOPOHap HIYHT ¢ uenbio
CHIDKEHHS TIOCTIPOLEYPHBIX OCIOKHEHHIA.

B 2012 roay Ynpasjienue 1o KOHTPOIIO 33 KAYECTBOM NPOJYKTOB MUTaHUs U Jiekapcrsennbix cpeacts CHIA (FDA) obszano suectn B CTaTHHOB HH() 0 BO3MOXKHOM

Pa3sBHTHH HOBBIX CllydaeB caxapHoro juaGera (CJI) M yXyauieHHH MIHKeMHYecKoro npoduis npu ux npumenenun. Henbss ne cormacuthest ¢ MuenreM M.B. Rocco 0 ToM, 4T «GONBHBIX ¢ BHICOKHX KapIHOBACKYJISAPHBIM
PHCKOM He CIIE/lyeT JIHIIATh GIIaronpHsATHBIX KapIHOBACKYISPHBIX HP(EKTOB CTATHHOB, HECMOTPS HA ONPE/EJICHHBIH PHCK pa3BuTHs HOBBIX ciydaes CJl». Yactora passurus HOBBIX ciiyuaes CJI okasanack Ha 24 % Bbiiie B

IpYIIE NAUMEHTOB, NPUHUMABIIKX 80 MI/CYT. aTOPBACTATHHA 110 ¢ :muamvx noiy 10 mr aropsacraruna (uccaeposanne TNT u IDEAL, PKHU (15056 Gonbubix ¢ UBC)).
3aciyxkuBaer 0coboro CTATHHOB Ha GHOJIOrHIO TEIOMEPOB, KOTOPOE CBA3BIBAIOT C TAKUM IUICHOTPOIHBIM d()(PEKTOM, KaK AHTHOKCHIAHTHAs AKTHBHOCTD. B
HEJIABHMX MCCIICIOBAHMAX ObLIO M3yd4EHO BO3JCHCTBME CTATHHOB HA JUIMHY TEJIOMEPOB JICHKOLMTOB, KAK MapKepa TENOMEpPacCOLMHPOBAHHOIO OKCHIATHBHOIO CTPECCA M BOCIIAJNCHWS, BOBJICYCHHBIX B IATOrCHE3

1 9TO GbUIO PACUEHEHO KAK BO3MOMKHAs HOBas P MPEBCHTHBHOM CTpaTernn

arepockiiepo3a. [TokazaHo, uTo Tepanmsi CraTHHAMH
JIeUeHHs Kap/IMOBACKYIAPHOI natonorun [15].
Mtoroe u3mennioch, Ho UBC u MHCYILT B MMPE OCTAIOTCA BEMyUMMH npuuuHamu cmepru. Ha ayroncuu y Boennocmyxaumx CIIA 3a nepnoa 2001-2011 rr. Gbia BBIABICHA pa3sinuHas CTENCHb

poBaIach ¢ JUIHHBI T P

BBIPAKEHHOCTH aTepockieposa (%): npeodiajana yMepeHHas, Ha BTOPOM MECTe — Tskellas, 3aTeM Jierkas crenetb [16]. Yacrora M CTENEHH aTep po3a ObliIa BBILIC B BOCHHOCIYKAUIMX € TAKUMH (haKTOpamMu
PHCKA, KaK OKMPEHHE, IHIICPTOHMS, JMCIMIIMICMHS; HECKOJILKO HIKE, IIPH HAIMUMH TaknuX (PaKTOpOB pHCKa, Kak Kypenue u auaber. Crenenb arepockiepo: 1ack Uy Tex X, KOTOPbIC HE HMEITH
(akTopoB miH (hakTopa pHCKa.

HUccnenosanne «[luera u 3poposbe» Hanmonamsroro Mucruryra 3pmoposbs CLIA u A it A MOKA3alo, YTO y MYXKYHH JONOJHHUTENIbHOE MOTPEONeHHE KalbLis
ACCOLMUPOBAJIOCH C [OBBILICHHBIM PHCKOM CMEPTH OT Cep; BIX it (OP 1000 vs 0 mr/cyr, 1.20; 95% JH, 1.05-1. 36) cMepTH ot 3aboneBanmii cepaua (OP, 1.19; 95% JIUI, 1.03-1.37) [16].

Tlo noBozy HCMONB30BAHMs HIH HET 100aBOK Kasbius Aan kommenTtapun a-p Cleland, uToGbl 101 NpeKpaTHiIM NPHHUMATh 100aBKH KalbLis «I0Ka HE OYIyT MPOAEMOHCTPHPOBaHbl HX I()HEKTHBHOCT H
Ge30MaCHOCTh, M YTO STOT COBET «IOIUKEH ONPENE/IEHHO OTHOCHTHCA K TEM, KTO MPHHMMAET 5TH JOGABKH OT OCTEONOPO3a, H, BEPOATHO, K TeM, KTO HX OT Xpo) 9 nouex». «BepostHo

HaWTydIIee — 3TO 310pOBast cOANAHCHPOBAHHAA IUETA H OTKA3 OT JHIBTPOB, YMEHBIIAIOIMX COACPKAHHE KabIus B IUTheBOI Boae» [18].

B HacTosiiee BpeMs OFPOMHYIO NEPCIEKTHBY HECET B ceOe Ha3HAUCHHE MPEMApaToB C YUETOM TEHETHYECKHX 0cobeHHoCTeil maumenTa. Ceroas W3BecTHO 10 13 amreneil pucka KOPOHapHOil GomesHi.
Pe3ynbTaThl HECKOMBKHX KPYMHBIX MPOCIEKTHBHBIX HCCIICIOBAHMIA CBUACTENBCTBYIOT O TOM, 4TO monuMopdusm rena KIF6, koTopelil 3akiodaeTcs B 3aMEHE aprHHMHA Ha TPUNTO(aH B mosuumu 719, accouuupoBaH ¢
KOpoHapHoit 6onesnbio cepaua. KIF6 konupyeT KHHE3HHBI — KIIACC IPOTEHHOB, YJaCTBYIOLIMX BO BHYTPHKICTOYHOM TP no I OpraHenIoB KxommiekcoB, mPHK. Hocurenn annenn
719 Arg Gbuti Goriee IOABEPKEHBI PHCKY TIEPBHUHBIX H BTOPHUHBIX KOPOHAPHBIX COOBITHIA. DTa allle/h PUCKA BECHMA pacnpocmaﬂeﬂa Cpejli HaCe/ICHHs H YBETHYHBACT PUCK HE(AapPKTa MHOKapa pumMepHo Ha 50%. B o ke
BpEMsl Tepamis CTATHHAMH Y JAHHOM IPYIITbl GOMBHBIX 3HAYHTEILHO CHIDKACT PHCK PA3BHTHS KOPOHAPHBIX COOBITHIT y JaHHOI KATErOPHH MALEHTOB, B OTIHYHE OT KHEHOCHTEeD». UHCII0 MAIMEHTOB, KOTOPEIX HEOOXOAHMO
MPOIEYHUTh JUI MPEIOT ofIHOrO 0 coOBITHS, cpeau HocuTeneil awienn 719 Arg Bapsuposano o 10 1o 20 yenoBek, 1o cpaBHeHHio ¢ Gonee dem 80 nauMeHTaMM UL «HEHOCHTENei» (M0 JaHHBIM
ncenenosannii CARE, WOSCOPS, PROVE IT-TIMI 22 STUDY) [16]. Ouetka HOCHTE/ILCTBA JIAHHOIO IEHETHYECKOrO HOIMMOP(QH3MA OTKPBIBACT WIMPOKYIO NEPCIICKTHBY JUIS YIyIICHHS OLEHKH PHCKA KOPOHAPHBIX
COOBITHIT M ONTHMU3ALMK TEPATMH.

Hoeiii gepment PCSK9 — konBeprasa nponporensa miasmbl cybTimmsun/kexcun tima 9 (proprotein convertase subtilisin/kexin type 9) cesisbisaercst ¢ peuentopamu k aunonporensam (JIIT), cnocoGersyer
HX JICrpajialuu u nosbiuiennio yposueit XC JITTHIL.

B non y MOKA3aHO, YTO MyTallMH ¢ by NPHBOJAT K T B TO BPEMsl KAK MYTalliH yTPaThl YHKIMH ACCOUMMPYIOTCS C HU3KMM
xosnectepurom JITT u HU3KO# 4aCTOTOH cOOBITHIT KOpOHAPHOH Goe3HH cepua.

PCSK9 — HOBBIii 0GBEKT BO3/ICHCTBUS B JICUCHHH T
peuentopos JIHIT Ha 110BEPXHOCTH IENATOLMTOB, NPHBO/IA K runepxonecrepuremun [15].

Ayrokaramiriyeckoe paciierienne PCSK9 nponcxoaut B 9HI0TeMAILHOM PETHKYITyME. KOMnncm, cexpernpyercs B miasmy. Cekperupopaunpiit PCSK9 Ha nosepxuocty kietky cassbiaet JITT-peuentop.
Kommuiexe JITTP/PCSK9 BXOIUT B KIETKY C NOMOILBIO npo—rguua ananrropa (JITITTA). PCSK9 JIIP B JUIst paspy

HaGmofienus Hajl reHeTHYECKH MBILIAMH TP k0T, YTO MHT AKTMBHOCTH PCSK‘) yeunt chipkatowee JITT qefictBue cTaTuHOB. DTH IaHHBIC BMECTE € PE3y/bTaTaMu
HAcTOAILIEro Hecaepoanus, AenaroT PCSK9 npusiexaTebHOH HOBOMH Lenbio TepamuH, cHikaoweit JIHIT.

Ha ceronnsimmmii IeHb OCTAIOTCA TPH 00ACTH NPOTHBOPEUHIl B OTHOWICHHH MCIIOTb30BaHHA HHrHOHTOpos CETP (MHru6uTOph! Geska mepeHocyMka S(MPOB XOJECTEPHHA) KAK areHTOB, YMEHBIIAIOLIMX

i Uy

PCSK9 y Ttpancrennbix mbiieii win unpysus pekombunantioro PCSK9 mbiuam cHmkaer yposeHb

ocymucTblii prck. WHr CETP ckopee TpoaTeporeHHo, a HE aHTHATEPOreHHo. Bompoc OCTaHeTCs HEOTBEYEHHBIM, TMOKAa He GYAYT M3BECTHBI PE3YNHTAThl BELYLIMXCS MCHBITAHHI C KIHHHYECKHMH
uconaMn HnruGuposanne CETP npusonut k 06 Jmcd; yactui JITIBIT.
Mexanusmpr uarnéuposanus CETP pasHbIMH npenapataMy, B 4aCTHOCTH, JalbUETPANHOOM H aHALETPannooM, pasinumbl. Ha JIAHHBIX HE ICHO, BJIMAIOT JIH PA3THYHs B

MexaHu3Max jeicrsus nuruéuropos CETP Ha HX CIIOCOGHOCTb YMEHBLIATH CEPACUHO-COCYAHCTBIH pHCK. Jlis OTBeTa HAa MOZOOHBIC BOMNPOCH! CIHEAYEeT OKMIATh PE3YIbTATOB BEAYIIMXCS HMCHBITAHHMI ¢ KIMHHYECKHMH
HCXOJaMH.

Ipensaputensusie pesyasratel HPS2-THRIVE ¢ npenapatom TREDAPTIVE (nuaumn & 0 TCHHS/ T) MOKA3bIBAIOT, YTO KOMOHHALMS HHALMHA POUIEHHOTO OCBOOOKICHIS

M Iaponunpanta K 5(GeKTHBHOMY JCUCHHIO, OCHOBAHHOMY Ha CTATHHAX, HC 0K YaCTOTBI OCHOBHBIX COCYIHCTBIX COOBITHIT (TaKHX, Kak MH(MapKThl MHOKapna (MM),
MHCYJBTBI HJIH PEBACK! ). Huarn EHHOr0 OCBOOOKIEHHS M TAPOMHIIPAHT TLTIOC TEPANHsl CTATHHOM CPABHHBAINCEH C TEPAIHEii CTATHHOM.

COUCTAHHS HHALMK/ T K TEPamnHH CTATHHOM HE TPHBENO K JIOCTOBEPHOMY pHcKa ciyqae ii cMepth, Hed) HBIX Cep, TIPHCTYTIOB

(M), MHCYTTETOB HITH PeBaCKyIAPH3AIMA.
B rpymine, MOyuaBLIMX HHALHMH 1 TAPOMHIIPAHT, NPOH3ONLIO CTATHCTHCCKH m)cTOBcpHoc yBc,nvNcHuc YACTOTHI HEKOTOPHIX THITOB HEPATATHHBIX CCPHEIHBIX HOKCTATEBHBIX COOBITHIA,
Mepk 0 CAICYIONIHX 1arax B of TREDAPTIVE (xom6 Huaun 0 sciicTBus 1 Ta): PEKOMEHIYCT BpauaM npekpaTuTs npormchisats TREDAPTIVE. Mepk

Tatoke et Bpauam DCCMOTPCTH MLTaHbI JICUCHHS MALKCHTOB, MPHHAMAIOIX TREDAPT]VE wroGe1 npekpatits TREDAPTIVE M paccMOTPETs Apyrie H3MEHeHHS TepaIlii A1s AOCTIKeHHS Leneii
JICUCHNA HX MCTHTTHCM UM,

¢ men, i if MOKA32,10, UTO HEKOTOPHIC FEHCTHUCCKUE MEXAHM3MbI, KOTOPbIC TToBbimaior XC JITTBIT nasvibt, He cHipkaior puck M. DTi JaHHEIC NO/IBEPraioT COMHCHHIO
KOHLCTIIHIO, COracHo KoTopoii osbimenie XC JITBIT masme Gyzer T TheR B cne prcka MM

TIporeun, cBsi3biBatONIMii perysaTopHbIii snementT creponos — sterol regulatory element-binding protein (SREBP), koHTpoimpyeT 9KCTpeccHio reHOB, ydacTByiomux B Guocnutese u norpednennn XC, a
TaKIKe OOPA30BAHHH AKHPHBIX KHCIOT, (hOCHONHTINIOR 1 TPHIHIEPHIIOB.

Tenb, mepylomm, SREBP y uenosexa, conepiar mikpo PHK miR-33a (mpucyrcrayer B rese SREBF2) u miR-33b (8 rene SREBF1). Pozientsr nveior Tomsko miR-33a B rese SREBF2. miR-33a/b
TOPMO3HT p CBA3 AT®-KacceTHOro meps Al (ATP-binding cassette transporter Al - ABCAL) — nacoca, BeiBojsimero XC U3 KIETKH, HIParomero ponb B odparom tpaxcrnopre XC u3 TkaHeit
(HanpHMEp, aTEPOrCHHBIX M,.leo(l)druB) B niecuenb. ABCAI neperocnT coGoamsiii XC 13 KieTku Ha Geambie muniami actuis anoAl u o6pasyer JITBIT. Taxim 06pasom, T miR33 - ¢ HuCCKHit
MeTox s yBenuuenus uupkyaupyioutero XC JITBIT u yeunenns oGparuoro tpancnopra XC.

B TATBHBIX noKa3aHo, 4To Jedenne aHTH-MIR 33 BeisbiBaer y AIIOE-/- Mbimieil perpeccuio aTtepockieposa, yimydmaer Mapkepbl cradmibHocTn Gmsmkn [10], yBennausaer
yposers XC JITNBII [11], ymy4amaer u3 ¢paros [11,12]. ITpu stom 12-1 Tepanus He mpor atepockieposa [12].

Taxum oGpasom, dym, TaJTbHBIC ner YTOUHHTH aTeporenesa 1 BIVIOTHYIO MIOJOMTH K BHIABICHHIO PAHHUX MapKEPOB MOBPC/KICHHS CCPACIHO-
cocymuctoii cucteMbl. Cped HHX HauOONBIMIT HHTEPEC MpPEJICTAaB/IAIOT MapKephl NMOBPEKICHHA dHIOTenus H ¢akropsl Bocnanenns (MJI-1B, MJI-6, ®HO-a, oxcun asora, MCP-1, ®P3C, sunoremun-1, CPB,
HATPHITypETHUYECKHUiT MENTH, IenaphH), MHKPOATbOYMHYPHS, NPOTCHHYPHS, B PaHHAX cepey: Of CHCTEMBI MO3BONUT C)OPMHPOBATH TPYIINbI PHCKA M
CBOCBPEMEHHO OPTraHH30BaTh THYECKH: THIi Ha paHHKX dTanax 3aboseBanus (€IUe J0 Pa3BHTHS OPrAaHHYECKUX H3MCHEHHH B OPraHax M CHCTEMAX), TEM CaMbIM CIIOCOOCTBYS IPEAYNPEKICHHIO
HEOIAroNmpHATHBIX CePACTHO: BIX COOBITHI H IIf it cMepTHOCTH

TlosiBIICHNE CTATHHOB IO3BOJMIO OTYACTH B3STH MOX KOHTPOIIb STOT MPOLECC 1 CHU3HTE CMEPTHOCTE. 3a BpeMs, NPOLICIICE TOCE OTKPBITHS MepBoro HHrHGuTopa I'MIKOA-pe/yKTassl, CTaTHHbI CTalH
TIOBOPOTHBIM TYHKTOM B THKE Cep; THIX 3a( 0BYCIIOBJICHHEIX aTePOCKICPO30M. MHOT ] JIM, YTO CTATHHBI MOTYT TMPOJTHTL HE TIPOCTO JKH3Hb
4E/IOBEKA, HO HMCHHO €r0 aKTHBHYIO, TTONHOLCHHYIO KH3Hb.
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