SCIENCE AND EDUCATION
nnnnnn US.A

@ d SCIENTIFIC REVIEW OF THE PROBLEMS AND PROSPECTS OF MODERN E
EZ3 C-

ADVERSE EFFECTS OF TOBACCO AND ALCOHOLIC BEVERAGES ON
THE MYOCARDIAL LAYER OF THE HEART AND THEIR
MORPHOFUNCTIONAL CHANGES.

MD Anshal

1st year student of Fergana Medical Institute of Public Health,
Islomjon To'lginov

Assistant lecturerer, Department of human anatomy,

Fergana medical institute of public health

Email: islomjontolginov09@gmail.com

ORCID: https://orcid.org/0009-0009-0609-1189

Abstract. The myocardium is the principal contractile tissue of the heart and is
essential for maintaining effective systemic and pulmonary circulation. Lifestyle-
related factors such as tobacco smoking and alcohol consumption are widely
recognized contributors to cardiovascular morbidity and mortality. Both substances
exert harmful effects on myocardial structure and function through complex
biochemical, cellular, and hemodynamic mechanisms. Tobacco smoke promotes
myocardial hypoxia, oxidative stress, inflammation, and fibrosis, whereas chronic
alcohol intake induces cardiomyocyte degeneration, mitochondrial dysfunction, and
ventricular dilation. These changes result in significant morphofunctional remodeling
of the myocardium and predispose individuals to cardiomyopathy, arrhythmias, and
heart failure. This narrative review synthesizes current scientific evidence regarding
the adverse effects of tobacco and alcohol on the myocardial layer, emphasizing gross
anatomical, histological, and functional alterations. Understanding these changes is
crucial for early diagnosis, prevention, and management of lifestyle-related
myocardial disorders.

Keywords: Myocardium, Tobacco smoking, Alcohol consumption, Cardiac
remodeling, Morphology, Cardiac function.

Annotatsiya. Miokard yurakning asosiy qisqaruvchi to ‘gimasi bo ‘lib, samarali
tizimli va o ‘pka qon aylanishini ta ’'minlashda muhim ahamiyatga ega. Turmush tarzi
bilan bog ‘lig omillar, jumladan tamaki chekish va alkogol iste ' moli, yurak-qon tomir
kasalliklari bilan bog‘liq kasallanish va o‘lim darajasining asosiy sababchilari
sifatida keng e’tirof etilgan. Har ikkala modda murakkab biokimyoviy, hujayraviy va
gemodinamik mexanizmlar orqali miokard tuzilishi va funksiyasiga salbiy ta’sir
ko ‘rsatadi. Tamaki tutuni miokard gipoksiyasi, oksidlovchi stress, yallig ‘lanish va
fibrozni  kuchaytiradi, surunkali alkogol iste’'moli esa kardiomiositlarning
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degeneratsiyasi, mitoxondrial disfunksiya va qorincha kengayishiga olib keladi. Ushbu
o ‘zgarishlar miokardning sezilarli morfofunksional qayta tuzilishiga sabab bo ‘lib,
kardiomiopatiya, aritmiyalar va yurak yetishmovchiligi rivojlanish xavfini oshiradi.
Ushbu narrativ sharh tamaki va alkogolning miokard qatlamiga salbiy ta’siri bo ‘yicha
mavjud ilmiy dalillarni umumlashtirib, makroskopik, gistologik va funksional
o ‘zgarishlarga alohida e’tibor qaratadi. Ushbu o ‘zgarishlarni tushunish turmush tarzi
bilan bog ‘lig miokard kasalliklarini erta aniglash, oldini olish va davolash uchun
muhim ahamiyatga ega.

Kalit so“zlar: Miokard, tamaki chekish, alkogol iste 'moli, yurak qayta tuzilishi,
morfologiya, yurak funksiyasi

Annomauyusn. Muokapo sensemcsi OCHO8HOU COKpAMUMENbHOU MKAHBIO cepoyd
U uepaem Kuoyegyio poiib 8 N0OOEPHCaHUU IPHeKmuUeH020 CUCMEMHO20 U NE20UHO20
Kposoobpawjenus. Dakmopvl 00paza HCU3HU, MaKue KaKk KypeHue mabaka u
ynompeonenue aiKo2ous, WUPOKO NPUSHAHbI 3HAYUMBIMU NPUYUHAMU CEPOEYHO-
cocyoucmou 3abonesaemocmu u cmepmuocmu. Oba eewjecmea 0Ka3vlearom 8peoHoe
go30elicmeue HaA CMPYKmypy u @QYHKYuo Muokapoa nocpeocmeom CLONCHbIX
OUOXUMUYECKUX, KIeMOYHbIX U 2eMOOUHAMUYECKUX MeXaHu3mos. Tabaunvlii Obim
cnocobcmeyem pazeumuio MUOKAPOUATIbHOU 2UNOKCUU, OKCUOAMUBHO20 Ccmpeccad,
gocnanenus u uoposa, moz20a KaKk XpoHuyeckoe ynompeoieHue aiko2ous npueooum
K OezeHepayuu KapoOUOMUOYUINO8, MUMOXOHOPUATbHOU OUCPYHKYUU U Ouramayuu
oHceny0ouKo8. Jmu UMEHeHUsl 8bi3blBAIOM BbIPANCEHHYIO MOPPODYHKYUOHATLHYIO
nepecmpouxy MUoKkapoa u no8bluaom puck pazeumus KapoOuoMuonamuu, apummuil
U cepoeuHol HeoOCmamouyHocmu. Jlauuwlll HappamueHulil 0030p 00006wWaem
coepemeHnble HayuHble OaHHble O HeONacoNpusmHOM 6o30eucmeuu mabdaka u
AnKo20NA HA MUOKAPOUANbHBIU — CNOU, C AKYEHMOM HA MAKpOCKOnuyecKue,
eucmonoaudeckue U QYHKyuoHaibHvle usmerenus. Ilonumanue OaHHbIX NPOYeCccos
umMeem 8adcHoe 3HauyeHue Ol paHHel OUASHOCMUKU, NPOQUIAKMUKU U JleYeHUs
MUOKAPOUATbHBIX HAPYULEHU, CBA3AHHBIX C 00PA30M IHCUSHU.

Knrwuesvie cnosa: Muoxapo, Kypenue mabaka, ynompeoOieHue aiKko2os,
pemooenuposauue cepoya, mopghonoaus, pyukyus cepoya

Introduction

The heart is a highly specialized muscular organ responsible for continuous
blood propulsion throughout the body. Its pumping ability relies primarily on the
myocardium, a thick muscular layer composed of cardiac muscle fibers arranged in a
unique architectural pattern. The myocardium generates rhythmic contractions that
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sustain cardiac output and ensure adequate tissue perfusion. Structural integrity and
coordinated function of this layer are essential for normal cardiovascular performance.

Cardiovascular diseases represent the leading cause of death globally,
accounting for millions of deaths each year. Among the numerous contributing factors,
tobacco smoking and alcohol consumption are two of the most common and
preventable lifestyle habits associated with cardiovascular pathology. Despite
extensive health education and preventive programs, the global prevalence of smoking
and alcohol use remains high, particularly among young adults.

Tobacco smoke contains a complex mixture of toxic chemicals, including
nicotine, carbon monoxide, and reactive oxygen species. These substances negatively
affect myocardial oxygen supply, vascular function, and cellular metabolism. Alcohol,
when consumed excessively or over prolonged periods, exerts direct toxic effects on
cardiac muscle cells and disrupts normal myocardial metabolism. Both agents can
independently and synergistically induce myocardial remodeling, leading to structural
deformation and functional decline.

Given the high metabolic demands of cardiac muscle and its dependence on
uninterrupted oxygen delivery, the myocardium is particularly susceptible to damage
caused by tobacco and alcohol exposure. This review aims to present a comprehensive
overview of the morphofunctional changes occurring in the myocardial layer as a result
of tobacco smoking and alcohol consumption, with emphasis on anatomical,
histological, and physiological alterations.

Literature review

Several experimental, clinical, and epidemiological studies have investigated the
impact of tobacco smoking and alcohol consumption on cardiac structure and function.
Earlier anatomical and pathological studies primarily focused on gross cardiac changes
observed in chronic smokers and individuals with long-term alcohol use. These studies
reported myocardial hypertrophy, ventricular dilation, and fibrotic changes as common
structural findings associated with prolonged exposure to these substances.

Experimental studies using animal models have demonstrated that exposure to
cigarette smoke leads to increased oxidative stress, inflammatory responses, and
microvascular dysfunction within myocardial tissue. Histological examinations in
these models revealed cardiomyocyte hypertrophy, interstitial fibrosis, and disruption
of myocardial fiber organization. Functional assessments further indicated impaired
myocardial contractility and increased susceptibility to arrhythmias.

Clinical studies have consistently shown a strong association between tobacco
smoking and adverse cardiovascular outcomes. Imaging-based investigations,
including echocardiography and cardiac magnetic resonance imaging, have identified
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structural remodeling of the myocardium in smokers, even in the absence of overt
coronary artery disease. These findings suggest that tobacco-related myocardial
damage may occur independently of atherosclerotic changes.

Alcohol-related myocardial injury has been extensively documented in both
clinical and pathological studies. Chronic alcohol consumption has been linked to the
development of alcoholic cardiomyopathy, characterized by ventricular dilation,
reduced wall thickness, and impaired systolic function. Histopathological analyses
have demonstrated cardiomyocyte degeneration, mitochondrial abnormalities, and
increased interstitial collagen deposition in affected individuals.

More recent studies have emphasized the molecular and cellular mechanisms
underlying alcohol-induced myocardial damage. These include mitochondrial
dysfunction, altered calcium handling, increased oxidative stress, and activation of
apoptotic pathways within cardiomyocytes. Such alterations contribute to progressive
myocardial weakening and functional decline.

Some evidences also indicates that combined exposure to tobacco and alcohol
produces more severe myocardial damage than either factor alone. Synergistic effects,
including amplified oxidative stress and inflammation, accelerate myocardial
remodeling and increase the risk of cardiomyopathy and heart failure. Despite the
availability of extensive literature on these topics, an integrated anatomical review
focusing on the morphofunctional changes of the myocardial layer remains essential.

Normal Anatomy and Histology of the Myocardium

The myocardium forms the middle and thickest layer of the heart wall, lying
between the epicardium externally and the endocardium internally. Its thickness varies
among cardiac chambers depending on functional workload. The atrial myocardium is
relatively thin, whereas the ventricular myocardium is thick and robust. The left
ventricle possesses the thickest myocardial wall, reflecting its role in generating high
pressure for systemic circulation.

Myocardial fibers are arranged in an oblique, spiral, and helical pattern. This
configuration allows the heart to perform a twisting motion during systole, enhancing
the efficiency of blood ejection. During diastole, the untwisting movement facilitates
ventricular filling. This structural organization enables the myocardium to function as
a coordinated mechanical unit.

Histologically, the myocardium consists of cardiomyocytes—short, branched,
striated muscle cells with centrally located nuclei. These cells are interconnected by
specialized junctions known as intercalated discs. Intercalated discs contain
desmosomes and adherens junctions that provide mechanical strength, as well as gap
junctions that permit rapid electrical conduction. Cardiomyocytes contain a high
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concentration of mitochondria, occupying up to one-third of the cell volume, reflecting
the constant energy requirement of cardiac muscle. The interstitial tissue contains
fibroblasts, collagen fibers, and an extensive capillary network that ensures efficient
oxygen and nutrient delivery. Disruption of this finely balanced structure can
significantly impair myocardial performance.

Myocardial contraction is regulated by excitation—contraction coupling, in
which electrical impulses initiate calcium influx into cardiomyocytes. Calcium ions
trigger interaction between actin and myosin filaments, producing contraction.
Relaxation occurs when calcium is re-sequestered into intracellular stores. Any
alteration in cellular architecture, mitochondrial function, or intercellular connectivity
can disrupt this process and compromise cardiac function.

Effects of Tobacco Smoking on the Myocardium
Pathophysiological Mechanisms

Tobacco smoke induces sympathetic nervous system activation, leading to
increased heart rate, blood pressure, and myocardial oxygen demand. Carbon
monoxide binds hemoglobin with high affinity, reducing oxygen delivery to cardiac
tissue and causing chronic myocardial hypoxia. Additionally, oxidative stress and
endothelial dysfunction play key roles in smoking-induced myocardial injury.
Morphological Changes

Chronic exposure to tobacco smoke results in myocardial hypertrophy,
interstitial fibrosis, and microvascular damage. Increased collagen deposition reduces
myocardial elasticity and contributes to ventricular stiffness. Inflammatory cell
infiltration and structural remodeling further impair myocardial architecture.

Functional Consequences

Functional effects of smoking include reduced contractile efficiency, impaired
diastolic relaxation, increased susceptibility to arrhythmias, and decreased cardiac
reserve. Smoking also accelerates coronary artery disease, further compromising
myocardial perfusion.

Results of Alcohol Consumption on the Myocardium

Ethanol and its metabolite acetaldehyde interfere with myocardial energy
metabolism and calcium handling. Chronic alcohol exposure disrupts mitochondrial
oxidative phosphorylation and increases oxidative stress within cardiomyocytes,
leading to cellular injury.

Alcohol-induced myocardial damage is characterized by cardiomyocyte
degeneration, apoptosis, fatty infiltration, and interstitial fibrosis. Progressive
ventricular dilation and wall thinning are hallmark features of alcoholic
cardiomyopathy.
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Functional manifestations include systolic and diastolic dysfunction, reduced
ejection fraction, conduction abnormalities, and heart failure. Alcohol-related
myocardial dysfunction may initially be reversible but becomes permanent with
prolonged exposure.

Combined Result of Tobacco and Alcohol

Simultaneous use of tobacco and alcohol produces additive and synergistic
effects on the myocardium. Enhanced oxidative stress, inflammation, and vascular
dysfunction accelerate myocardial remodeling and increase the risk of cardiomyopathy
and sudden cardiac death.

Clinical Significance

Morphofunctional myocardial changes manifest clinically as cardiomyopathy,
ischemic heart disease, arrhythmias, and heart failure. Early structural changes may
remain asymptomatic, emphasizing the importance of early detection and lifestyle
modification.

Preventive and Public Health Implications

Smoking cessation and moderation of alcohol intake significantly reduce
myocardial injury and improve cardiac outcomes. Public health strategies focusing on
lifestyle modification play a crucial role in preventing irreversible myocardial damage.

Conclusion

Tobacco smoking and alcohol consumption exert profound adverse effects on
the myocardial layer, leading to structural remodeling and functional impairment.
These morphofunctional changes form the anatomical basis for many cardiovascular
diseases. Prevention through lifestyle modification remains the most effective strategy
for preserving myocardial health.
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