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Alcohol is one of the leading causes of death worldwide, annually taking 3 million lives. Alcohol abuse to a greater degree
negatively affects the functioning of the cardiovascular system.

Aim. Studying the severity of pathomorphological changes in the heart of deceased patients with alcoholism.

Materials and methods. The heart sections of 35 deceased alcoholic patients (38—60 years old) were taken for histo-mor-
phometric analysis. As a comparison group, the material of deceased patients (n = 15), suffering from ischemic heart disease
(IHD) and hypertension disease (HD) was studied.

Results. In conditions of alcoholism in 100 % of cases myocardium showed marked microcirculatory disorders, increased
vascular permeability. In all cases sclerotic changes similar in topography to the comparison group were noted, however,
sclerosis of large arterioles was 1.9 times less pronounced than in IHD group. In the myocardium of alcoholics, edema,
atrophy of cardiomyocytes bundles and areas of fatty stroma are common. In 20 % of cases, there were mosaic necrosis of
individual cardiomyocytes and small focal necrosis of small groups of cells, fibrinoid necrosis of small branches of coronary
arteries. Compared with IHD group the number of fatty degenerated cardiomyocytes increased by 1.23 times, fuchsinophilic
cardiomyocytes — by 1.38 times with simultaneous reducing severity of sclerotic changes in vessels by 1.9 times. Sclerotic
changes in stroma are significantly higher in relation to IHD and HD groups (by 1.88 and 6.94 times, respectively).

Conclusions. The morphogenesis of heart damage during alcoholism consists of combination of dystrophic, necrotic, atrophic
and sclerotic changes — morphological substrate of alcoholic cardiomyopathy. These signs, based on quantitative analysis,
are important criteria necessary for the thanatogenetic analysis in cases of death on the background of alcoholism.

MatomopdonoriuHi 3MiHU B cepLi B yMOBaX TPMBAAOr0 BXXUBAHHA aAKOTOAID

C. I. TeptuwHuia, T. B. WyaaTtHikoea, M. A. 3ybko

AIKOronb — 0fjHa 3 OCHOBHUX NPUYMH CMEPTHOCTI B YCbOMY CBIT, Sika LLOPIYHO 3abupae 3 MinbAoHM XWTTIB. TpyBanuii BNnvs
anKororo NpU3BOAUTb 0 YPAXKEHHS CepLEBO-CYANHHOI CUCTEMU, 3yMOBIIHOIOYM i HEOOCTaTHICTb.

MeTa po60TH — BUBYMTM BUPAXKEHICTb NAaTOMOPONONiYHUX 3MiH B CEPLI XBOPWX 3 arikoroniaMom, siki loMepnu.

Matepianu Ta metoaum. 3aincHunm rictomopdonoriyHni aHania npenaparis cepus 35 nomepnux Bikom Big 38 go 60 pokis,
SIKi TPUBASO 3MOBXVBANX ankoronem. Sk rpyny NopiBHSHHS BUBYMAW 3MiHW B cepLii noMepnnx (n = 15), siki cTpaxaganu Ha
iLuemiyHy xBopoby cepus (IXC) i rinepToHiuHy xBopoby (IX).

Pesynkratu. B ymoBax TpuBarnoro 3noexuBaHHs ankoronem B Miokapai B 100 % cnoctepexeHb BUSIBUNM BUPaXKEHi MiKpOLW-
PKYNSTOPHI po3naau. B ycix cnocTepeeHHsx HasiBHi CKNEPOTMYHI 3MiHW, aHanoriyHi 3a Tonorpadieto 4o TUX, LLO BU3HAYeEHI B
rpyni NOPIBHSHHS; OOHAK CKNEPOTUYHI 3MiHW B BeNvKvx apTepionax bymv B 1,9 pa3a MeHLUe BUpaxeHi, Hix y xBopux Ha IXC.
Y cTpomi BUSIBUNM JinsiHkW xupoBoi anctpodii. Y 20 % cnoctepexeHb B Miokapai BU3Hayanm Mo3aidHi HEKpo3w OKpemMmx
KapAioMioLMTIB i APiOHI AiNSAHKWA HEKPO3Y HE3HAYHWX rpyn KapaioMioumTiB, ibpUHOIAHWIA HEKPO3 CTIHOK APIGHMX rinok Kopo-
HapHUX apTepiit. Y Miokapgi nomepnux 3 ankoroniamom B 1,23 pa3a 306inbLUyeTbCs KinbKiCTb KapAiOMIOLWMTIB Y CTaHi )KMpoBOT
anctpodii, B 1,38 pasa — KinbkicTb (yKCHOIinbHUX KapgiomiouuTis. Y cyanHax B 1,9 pasa MeHLUe BUPaXKEHi CKNEPOTUYHI
3MiHV nopiBHSAHO 3 rpynoto IXC. CknepoTuyHi 3MiHW B CTPOMI BipOriAHO BUPAXEHiLLi B rpyni 3 ankorosiaMoM, NOPIBHIOKYM 3
nomepnumu 3 IXC i I'B (B 1,88 i 6,94 pasa BignosigHo).

BucHoBku. MopdoreHes ypaxeHHs cepLs B yMOBaX TPUBArioro 3M0BXMBaHHS arkoronem CKnagaetbes 3 AUCTpodidHmX,
HEKPOTUYHUX, aTPOCHIYHMX | CKNEPOTUYHUX 3MiH, LLIO € MOPEONOriYHMM Cy6CTPaTOM anKkoromnbHoi kapaiomionarii. BctaHoBNEHi
i3 32CTOCYBaHHAM SIKICHOTO Ta KifbKICHOTO METOZiB MOPIBHAINBLHOTO aHarni3y naroMoponorivHi 3MiHW B MiokapAi, LLO BUHUKAOTb
NPV ankoroniami, — BaxJsnBi MOpPAONoriyHi kpuTepii, HeobXiaHi AN aHanisy TaHaToreHesy i BCTaHOBMEHHS ©6e3nocepenHboi
NPUYUHN CMEPTI.

Matomopdonornueckne U3MeHeHUA B CEPALE B YCAOBUAX AAUTEABHOTO
ynoTpebAeHUs aAKOroAs

C. . TeptbiwHbid, T. B. WynaTtHukosa, M. . 3y6ko

AsKoronb — ofjHa 13 OCHOBHBbIX NPUYNH CMEPTHOCTU BO BCEM MUpPE, eXerogaHo 3a6mpa+ou.|,a$| 3 munnauvoHa xusHei. Onu-
TeNbHOE BO3OENCTBUE arnKorons NPUBOAUT K 3Ha4YNTENbHOMY NOBPEXOEHNIO cepnequ-cocquCToﬂ CUCTEMBI, BbI3blBas ee
HEAOCTaTO4HOCTb.
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OpuriHaAbHI AOCAIAXKEHHS

Llens paboTbl - M3Yy4nTb BbIPAXXEHHOCTb I'IaTOMOp(bOJ'IOI'VI‘-IeCKVIX U3MEHEHWN B cepaue ymepLumx GOrbHbIX C arnKOrorM3Mom.

Marepuanbi 1 Metogbl. [poBeaeH rMcToMopdoMeTpUYECKUiA aHanua npenapatoB cepaua 35 ymepLumx 6onbHbIX anko-
ronamMom B Bo3pacte oT 38 go 60 net. Kak rpynna cpaBHeHMs U3yyeHbl UBMEHEHUS B cepaLe YMepLumx 6onbHbIX (n = 15),
CTpapaBLUKX MLiemmyeckoit GonesHbto cepaua (MBC) n runepTornyeckoii 6onesHbio (Mb).

Pesynitartbl. [py ankoronuame B Muokapae ymepLumx B 100 % HabnogeHnin 0TMEYeHbI BblpaxeHHbIE MUKPOLIMPKYTSTOPHbIE
paccTpocTBa, MPU3HaKM NOBLILLEHHON COCYAMCTO NPOHML@eMocTu. Bo Bcex HabntogeHUsix OTMeYEHbI CKNEPOTUYECKME 13-
MEHEHWS, aHarnornyHble no Tonorpadum rpynmne CpaBHEHUS, OQHAKO CKNepo3 KpYMHbIX apTepuon B 1,9 pa3a MeHee BbipaxeH,
yeM y 6onbHbIX ¢ UBC. B M1okapae ymepLUmnX ¢ ankoronmMaMoM pacnpoCcTpaHeHb! 0Tek, atpodust My4KoB KapavoMUOLMTOB,
XnpoBas auctpocus ctpombl. B 20 % HabnogeHuin B Mokapae oTMedeHbl MO3anyHble HEKPO3bl OTAENbHbIX KapaMOMMO-
LIMTOB, Y4acTKW HeKpo3a rpynn KapAMoMMOLMTOB, (pUOPUHONAHBIN HEKPO3 CTEHOK MENKUX BETBEN KOPOHAPHLIX apTepui.
B mvokapage ymepLuvx ¢ ankoronuamom B 1,23 pasa yBenuuvMBaeTCs KONM4ecTBO KapAMOMUOLIMTOB B COCTOSIHUM XXMPOBOW
anctpoduu, B 1,38 pasa yBenumumBaeTCcs KONmM4ecTBo PyKCMHOUIBbHBIX kapaMoMuoumnTtoB. B cocynax B 1,9 pasa meHee
BbIPaXKEHbI CKNepOTUYECKMe 3MEeHeHUs npy cpasHeHum ¢ rpynnoi MBC. CknepoTnyeckue M3MeHeHUs B CTPOME JOCTOBEPHO
6onee BbIpaXeHb! B rpynne ¢ ankoronuamom B cpaBHeHun ¢ ymepLumnvv ¢ UBC n b (B 1,88 1 6,94 pa3a COOTBETCTBEHHO).

Bbioak!. MopdoreHes nopaxeHnsi cepaLia npy ankoronuame CkragblBaeTcsl 13 AUCTPOUYECKIX, HEKPOTUYECKX, aTpotn-
YECKMX 1 CKIEPOTUYECKIX U3MEHEHMI, 0BpasytoLLMX MOPAOMOrYeckIin CyGCTpaT ankororbHoi KaparomM1onaruy. YcTaHos-
NEHHbIE C UCTIONb30BAHNEM KaYECTBEHHBIX M KONIMYECTBEHHBIX METOL0B CPABHUTENBHOMO aHanuaa natoMopdosornieckue
M3MEHEHWs B MMOKapae, BO3HMKAlOWME MpK ankoronMaMe, — BaxHble MOPCOMNONMYeckme KpUTepum, Heobxoaumble Ans

aHanm3a TaHaToreHesa v yCTaHOBNeHNA HeI'IOCpe,CLCTBEHHOVI NPUYnHBI CMEPTU.

Alcoholism continues to be one of the main causes of pre-
ventable mortality worldwide, causing 3 million deaths an-
nually [1]. In terms of mortality, alcoholism currently ranks
third place in world statistics, yielding to ischemic heart
disease (IHD) and neoplasms. According to WHO statis-
tics for 2012, Ukraine ranked fifth in the world in terms
of alcohol consumption and second in terms of mortality
from alcoholism. Also, according to WHO, Ukraine ranks
first in the world in terms of child alcoholism. In Ukraine,
about 40 thousand people die from alcoholism every year.

The damaging effect of long-maintained high doses
of alcohol is most directed to the cardiovascular system
[8,9]. Alcoholism is often a direct cause of hypertension
[2,3], non-ischemic dilated cardiomyopathy [4], atrial
fibrillation [5,6], and stroke [7]. The effect of ethanol and
its metabolites on the myocardium leads to the formation
of alcoholic cardiomyopathy, which is detected, as a rule,
at the late stages of alcoholism [10]. It is known that in
sudden death on the background of alcohol intoxication,
morphological signs of myocardial dystrophy were detect-
ed in 35-50 % of cases [10].

At present, the pathogenetic mechanisms of myo-
cardial damage in chronic alcohol intoxication have been
studied quite well [11,12], however, the description of patho-
morphological changes in the heart of those who died in
alcoholismis limited — in a few works of recent years [13].

Aim
To determine the severity of pathomorphological changes
in the heart of deceased patients with alcoholism.

Material and methods

The pathomorphological study based on the results of 35
autopsies of deceased patients with alcoholism (30 men
and 5 women) aged 38 to 60 years who were treated in
Zaporizhzhia Regional Neuropsychiatric Dispensary. The
inclusion criterion was addiction syndrome, established in
accordance with ICD-10 diagnostic guidance and record-
ed in the medical histories of patients. As a comparison
group, pathomorphological study of heart of deceased
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patients (n = 15), suffering from IHD (n = 8) and hyper-
tension disease (HD) (n = 7) was carried out. In the group
of alcoholism, 31 observations presented by cases of
chronic course of the disease, and 4 cases — by death
of alcoholic patients on the background of acute alcohol
excess. Cardiopulmonary insufficiency was the cause of
deathin 74.28 % of patients (26 cases). In 22.85 % of pa-
tients (8 cases) death occurred suddenly, as the result of
acute left ventricular failure on the background of alcoholic
cardiomyopathy. In 5 cases death occurred as the result
of complications of liver cirrhosis against the background
of acute hepatorenal insufficiency.

An autopsy was performed within 12—-24 hours after
death according to standard technique. Myocardial parts
for histological examination were taken from the region of
the apex, the wall of left ventricle with papillary muscles,
and the interventricular septum. Fragments of coronary
artery branches were also dissected. The sampling was
carried out in the amount necessary for standard histo-
logical examination. Material was fixed in 10 % formalin
solution on 0.1 pH 7.4-7.6 phosphate buffer, embedded
in paraffin; sections were prepared with a thickness of
5 pum. Preparations were stained with hematoxylin and
eosin, picrofuchsin according to van Gieson, according
to Masson. In addition, PAS reaction was used, which
allows detecting weak fuchsinophilia of the damaged
myocardium. To detect the loss of transverse striation
in cardiomyocytes, polarization microscopy was used.

The calculation of the relative area occupied by
the studied structural objects was carried out in each
case in 5 standard fields of view of the Scope.A1 Carl
Zeiss microscope (Germany) using Progres Gryphax
Jenoptik 60N-C1"1.0 x 426114 camera (Germany) with
magnification x200 and the morphometric program Vid-
eotest-Morphology 5.2.0.158 (VideoTest LLC, Russia).
Statistical processing of the data was carried out using
the Statistica® for Windows 13.0 package (StatSoft Inc.,
license No. JPZ8041382130ARCN10-J). The median (Me)
and the lower and upper quartiles (Q1; Q3) were calculated;
the comparison between the two groups of observations
was carried out using the Mann-Whitney U-test. Results
were considered statistically significant at 95 % (P < 0.05).
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Results

Analyzing macroscopic changes of the comparison group
where deceased suffered from IHD and HD, the heart
had a characteristic macro- and microscopic picture. The
myocardial consistency was tightly elastic, epicardium
contained a small amount of fatty tissue; the heart cavi-
ties were often dilated, changes in the valve apparatus
corresponded to the duration of the disease and the na-
ture of the lesion. In hypertension, the valves were most
often without change. With concomitant atherosclerosis,
the valve cusps, especially along the trailing edge, were
thickened, the chordal filaments were thickened and
shortened, but there was no significant deformation of
the valve cusps.

In [HD, the heart mass averaged 450.0 + 20.0 g. The
coronary arteries were characterized by narrowed lumens
due to roundish whitish-yellow fibrous plaques, located
more often segmentally, less often —in a circular charac-
ter. The degree of stenosis ranged from 50 % to 90 %.
Microscopic examination revealed small focal diffuse or
large focal postinfarction cardiosclerosis. At the periphery
of the sclerosis sites, myocardial muscle fibers were in a
state of hypertrophy. Individual cardiomyocytes and their
small bundles often walled up into massive connective
cords (Fig. 1). There were cardiomyocytes containing
lipid inclusions, contractionally altered cardiomyocytes,
partial fragmentation of muscle fibers. According to
morphometry, the total area of cardiomyocytes with
fatty degeneration was from 4.37 (3.86; 5.35) %; foci
of fuchsinophilic degeneration of cardiomyocytes — 5.1
(3.56; 6.56) %; foci of sclerosis — 8.53 (7.0; 11.1) % in a
standardized field of view.

In HD, the heart weight was in the range of 370-700 g,
an average of 505.0 £ 20.5 g. The wall thickness of the left
ventricle was 1.8-2.5 cm. The papillary and trabecular
muscles of the left ventricle were significantly thickened.
During histological examination of coronary arteries and
their branches, thickening and splitting of the inner elas-
tic membrane with growth between the membranes of
the connective tissue were noted. Severe arteriolosclero-
sis led to a significant decrease in the cross-sectional area
of the lumen of arterioles. In the circumference of scle-
rotized arterioles, marked hypertrophy of muscle fibers
was observed, between which small foci of proliferation of
fibrous tissue were determined. The cut area occupied by
foci of sclerosis was 2.31 (1.72; 2.79) %. Inadequate blood
supply to the hypertrophic myocardium through sclerotic
vessels led to the development of dystrophic changes
in cardiomyocytes. Identified single cardiomyocytes in
a state of fatty degeneration and contractionally altered
(fuchsinophilic) cardiomyocytes. The cut area occupied
by muscle fibers with fatty degeneration averaged 2.14
(2.05; 2.21) %, fuchsinophilic myocyte degeneration occu-
pied 1.34 (1.11; 1.52) % in a conventionally standardized
field of view.

In the group of deceased patients with alcoholism,
in all cases moderate or severe alcoholic cardiomyop-
athy detected. The heart was enlarged, its mass was
370-500 g, on average 435.5 + 15.5 g. Under the epi-
cardium, increased accumulation of fatty tissue was
detected, the apex of the heart was often rounded. The
myocardium was flabby, light red, sometimes clay in ap-
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pearance, with a few whitish streaks. The wall thickness
of the right ventricle was 0.3-0.5 cm, the left — 1.4-1.7
cm. The heart cavities were dilated. The endocardium,
especially of the left ventricle moderately thickened, with
patches of whitish color. The wallls of the coronary arteries,
in those who died over the age of 50 years, in most cases
were thin, elastic; flat fibrous plaques, revealed in vessels,
stenosed the lumen up to 20-30 %.

Microscopic examination of the myocardium in
100 % of cases showed pronounced microcirculatory
disorders. Circulatory disorders affected both the arterial
and venous circulatory system. Marked dyscirculatory
disorders were noted: a complete decline of the lumens
in some vessels and overfilling by blood the others. Part
of the microvessels was filled with plasma, erythrocyte
or leukocyte aggregates, hemolized erythrocytes. Mean-
while, severe circulatory disorders, their combination with
pronounced changes in the perivascular space in the form
of small-droplet fatty degeneration of cardiomyocytes,
sclerotic changes, not accompanied by atherosclerotic
changes in arteries, which was typical for IHD/HD group.
In the arteries, the inner elastic membrane was clearly
traced, the thickness of the muscle layer was slightly
thinned, and the adventitia membrane was with areas
of excision.

There were signs of increased vascular permeability:
perivascular edema of varying severity, minor perivascular
hemorrhages, plasmorrhagia with the accumulation of
PAS-positive substances in the perivascular space. In 5
cases (14.28 %), perivascular and intramural hemorrhag-
es, contracture lesions of varying severity and multiple foci
of myocytolysis were noted (Fig. 2A). In single microves-
sels fibrin thrombi were found. In the history of the disease
in such patients, more pronounced manifestations of heart
failure were observed in vivo. In cases of death from acute
coronary insufficiency, acute microcirculatory disorders
were pronounced.

The presence of interstitial edema in the myocardium
and atrophy of the bundles of cardiomyocytes often led to
exposure of the vascular bundles, which often could be
found in the loose stroma (Fig. 2B). Such microvessels
had a sinuous course, often with multiple kinks. The den-
sity of adventitious cells on the surface of such vessels
was uneven.

Disorders in the microvasculature were often ac-
companied by flattening in microvessels. A large number
of fibroblasts and histiocytes appeared in such areas.
Over time, obliteration of the microvessels took place,
in the circumference of which the number of collagen
fibers increased, spreading between myocytes over con-
siderable distances. Dystrophic changes were observed
in myocytes, which were accompanied by the loss of
transverse striation, uneven staining of the cytoplasm, and
fuzzy borders of individual cells, which was well detected
by polarization microscopy (Fig. 3).

In the wallls of the coronary arteries and their branches,
one could find foci of fibrinoid necrosis, desquamation
of the endothelium, plasmorrhagia, perivascular edema.

Along with microcirculatory disorders, sclerotic changes
similar in topography as in the comparison group were
observed in all cases. However, in the group of IHD foci
of atheromatosis were detected in vessels often with
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Fig. 1. A: Diffuse sclerosis and peripheral cardiomyocyte hypertrophy. IHD. B: Severe
arteriolosclerosis and hypertrophy of cardiomyocytes. HD. H-E, Mag. x200.

Fig. 2. A: The group of cardiomyocytes with myocytolysis (shown by arrow). H-E, Mag. x400.
B: Exposure of vascular bundles in the area of atrophied myocardium. Alcoholism. H-E,

Mag. x200.

Fig. 3. Loss of transverse striation, blurred borders between myocytes, areas of sclerosis. H-E.
Mag. x400. Polarization microscopy.

the accumulation of cholesterol crystals and large number
of foamy macrophages (mainly in the middle membrane of
the arteries and to a lesser extent in the intima), there was
presence of dystrophic calcinosis, which was not typical
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for alcoholism group. The most pronounced sclerosis was
in arterioles with a diameter of 30-50 microns. Vascular
sclerosis of the microvasculature (diameter 715 microns)
was also commonly observed. Sclerotic changes in large
arterioles were by 1.9 times less pronounced than in pa-
tients with IHD. Sclerotic changes in the myocardium were
diffuse; uniform perivascular and interstitial components
of sclerosis were noted. Sclerotic processes were also
expressed in the endocardium, especially in cases of a
longer alcohol history. Endocardial thickness was uneven
in different divisions (Fig. 4A). In areas of the myocardium
that were in contact with the sclerosed sections of the endo-
cardium, pronounced dystrophic changes were observed,
since trophic support of these areas occurs from the side of
heart cavities. The muscle fibers adjacent to the endocardi-
um were hypertrophied, of different thickness. In hypertro-
phied myocytes, along with an increase of the cytoplasmic
sector and the size of the nucleus, dystrophic changes were
also noted, which manifested themselves in limited areas
of disappearance of transverse striation along the fiber.
Uneven staining of adjacent myocytes was noted due to
a change in their physicochemical properties. Areas with
severe cardiomyocyte hypertrophy alternated with areas of
atrophy, which were located both under the endocardium
and intramurally. Between separate bundles of atrophied
cardiomyocytes there was a loose connective tissue stroma
with alternating areas of more pronounced collagenization.

Accumulations of adipose tissue often found in stroma,
which formed small, optically empty cavities with an area of
80-130 ym?, were located at considerable distance from
each other. Patches of adipose tissue were more often
located in close proximity to blood vessels. With a long
history of alcoholism, adipose tissue formed significant
areas or diffusely penetrated myocardium with stratification
of cardiomyocytes bundles into individual cells. The total
area occupied by adipose tissue in some parts of the heart
amounted to 32 % of the field of view of the microscope
with magnification of 200 times (Fig. 5A), however, the ave-
rage values of the fatty degeneration area/field of view did
not exceed 6.5 %. Cardiomyocytes that were adjacent to
adipocytes had a wavy course (Fig. 5A), which is regarded
as a possible morphological sign of heart rhythm distur-
bance. Most of these myocytes were characterized by
atrophic changes, some of cells were fragmented. Around
the bundles and individual myocytes, a varying severity of
the cell-mesenchymal reaction was observed with a pre-
dominance of histiocytes, macrophages, and lymphocytes.

The pronounced fatty degeneration was observed in
papillary muscle cardiomyocytes. The number of such
cardiomyocytes amounted to 60 % of the field of view.
Severe fatty degeneration of these myocardium areas,
apparently, determined valvular dysfunction in such
patients, which was recorded in vivo by instrumental
methods. Significant foci of karyocytolysis were noted in
subendocardial areas (Fig. 5B).

In 20 % of cases, mosaic necrosis of individual cardio-
myocytes and foci of necrosis of small groups of cardio-
myocytes, as well as fibrinoid necrosis of small branches
of the coronary arteries were found in the myocardium,
which was well documented in Masson staining (Fig. 6).
In such areas, the presence of stasis in small arterioles
and capillaries, stromal edema were detected.
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Morphometric analysis showed that in comparison
with the deceased with IHD the number of cardiomyo-
cytes in state of fatty degeneration increased by 1.23
times (P < 0.05) (average area 5.4 (4.37; 6.27) %) and
by 1.38 times (P < 0.05) — the number of fuchsinophilic
cardiomyocytes (average area 7.04 (6.16; 8.15) %). The
area of sclerotic changes in stroma reached an average
of 16.04 (14.4; 17.15) %, which is significantly higher
in comparison with IHD and HD group (1.88 and 6.94
times, respectively (P < 0.05)). In conditions of prolonged
alcohol intoxication, sclerotic changes were diffuse in
nature and combined with significant atrophic changes
in cardiomyocytes.

Based on the obtained data, morphological signs
of alcoholic cardiomyopathy (ACMP) can be distin-
guished, which is characterized by arteriosclerosis and
thickening of the walls of the coronary arteries without
atherosclerotic changes in these vessels or with minimal
signs of atherosclerosis, as well as subendocardial,
perivascular and diffuse small focal cardiosclerosis.
Uneven hypertrophy and atrophy of muscle fibers, their
fragmentation, the presence of adipose tissue accu-
mulations in the stroma and under the endocardium,
fatty degeneration of cardiomyocytes and their focal
fuchsinophilia are characteristic for ACMP.

Discussion

The study showed that in IHD, HB and ACMP there
are similar morphological changes in heart, and any
specific diagnostic criteria associated with the effect
of alcohol on the heart are quite difficult to distinguish.
Thus, in addition to the direct action of ethanol on
cardiomyocytes, chronic micro- and macroangiopathy,
as well as increasing perivascular sclerosis, contribute
to the development of ACMP. Due to the pathology
of the histohematic barriers and the membrane-toxic
action of ethanol to the myocardium, heterogeneous
changes increase: atrophy, hypertrophy of muscle
fibers and replacement sclerosis. In cardiomyocytes,
we revealed pronounced fatty degeneration, both pa-
renchymal and stromal, with an increased volume of
adipose tissue in the myocardial interstitium (obesity of
heart). These processes, as indicated by a number of
authors, are progressing due to increasing changes in
the metabolic, synthetic and hematopoietic functions of
the liver, as well as the result of the neuropathic effect
of ethanol on the conduction system of the heart. Our
analysis also allows us to say that alcoholism does not
exclude the development of atherosclerosis, but athero-
sclerotic vascular changes are much less pronounced in
comparison with IHD and HD. Previous studies confirm
that pathomorphological changes in alcoholic cardio-
myopathy, IHD, idiopathic dilated cardiomyopathy are
not much specific to allow differential diagnosis of these
conditions [13]. In relation to hypertension, it should be
noted, that HD is a practically obligate component of
the alcoholic lesion of the cardiovascular system [14].
In the pathogenesis of alcoholic hypertension, violation
of vascular tone regulation plays leading role, which is
determined by toxic effect of ethanol on various parts
of the nervous system [15].
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Fig. 4. A: Uneven thickening of the endocardium. H-E. Mag. x400. B: Severe atrophy of
cardiomyocytes. H-E. Mag. x200.

Fig. 5. A: Severe mesenchymal fatty degeneration of the myocardium. Dystrophic and atrophic
changes in cardiomyocytes and a diffuse cell-mesenchymal reaction. B: karyocytolysis of
cardiomyocytes of the papillary muscles. H-E. Mag. x200.

Fig. 6. Fuchsinophilic, homogeneous area of necrosis, surrounded by areas of sclerosis. Interstitial
edema. Masson staining. Mag. x200.

Macroscopic changes in heart of patients with al-
coholism are characterized by dilation of heart cavities,
excessive accumulation of fatty tissue in the epicardium,
while the heart mass was less than in comparison groups.
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OpuriHaAbHI AOCAIAXKEHHS

The analysis of histological preparations revealed a com-
bination of dystrophic, microcirculatory, sclerotic, atrophic
and necrotic changes. Among the most characteristic
pathomorphological features of alcoholic cardiomyopathy,
microcirculation disorders in the form of aggregation and
sludge of erythrocytes in venules, vascular plasmatization,
as well as changes in cardiomyocytes such as cardiomyo-
cytolysis and dissociation of cardiomyocytes were noted.
Against the background of microcirculatory disorders,
stromal edema develops, which is also a characteristic
sign of ACMP.

Despite the absence of specific criteria for alcoholic
myocardial damage, the most characteristic histological
criteria can be distinguished: the alternation of hypertro-
phic and atrophied cardiomyocytes in a state of severe
parenchymal dystrophy; pronounced mesenchymal fatty
degeneration; plasmatization of the vascular walls, mi-
crocirculatory disorders in the form of erythrocytic stasis,
sludge phenomenon and precapillary fibrosis.

Frequently recorded changes in alcoholic damage are
sclerotic changes, which in our observations were diffuse,
despite the fact that the coronary arteries most often re-
mained intact. Apparently, the pathogenesis of sclerotic
changes in alcoholism is not associated with insufficient
blood circulation, which was observed in patients with IHD
and hypertension, and depends mainly on toxic damage
of the vascular wall with the subsequent replacement of
irreversibly damaged structures with connective tissue.
Most likely sclerosis of arterial network results in decrease
of the tone of the intraorganic arteries and, accordingly,
the arterial pressure in them also falls, which leads to a
decrease in the volume of blood entering the microvascu-
lature. Moreover, it is likely that for a long time the blood
supply to organs and tissues is compensated by the for-
mation of new capillaries. However, repeated alcoholic
excesses eventually exhaust the compensatory reserves
of the body. As a result, the number of capillaries and
venules gradually decreases, which leads to progressive
metabolic disorders, the progression of chronic hypoxia,
followed by increased sclerotic processes in the myo-
cardium. Given the nature of morphological changes in
the myocardium, modern therapeutic strategies should be
directed on preventing oxidative damage, myocyte hyper-
trophy, interstitial fibrosis, and cardiomyocyte death [16].

Conclusions

1. The morphogenesis of heart damage in the condi-
tions of alcoholism consists of a combination of various
degrees severity dystrophic, necrotic, atrophic and scle-
rotic changes, which are the morphological substrate of
alcoholic cardiomyopathy.

2. According to morphometric analysis, as compared
to the comparison IHD group, myocardium of patients
with alcoholism is characterized by increase in number
of cardiomyocytes in state of fatty degeneration (by 1.23
times), fuchsinophilic cardiomyocytes (by 1.38 times) and
simultaneous reducing of the severity of sclerotic changes
in vessels by 1.9 times. Sclerotic changes in stroma are
significantly more pronounced in group with alcoholism
compared with IHD and HD groups (by 1.88 and 6.94
times, respectively).

ISSN 2306-8027  http://pat.zsmu.edu.ua

3. Pathomorphological changes in the myocardium
that occur during alcoholism, based on qualitative and
quantitative methods of analysis are important mor-
phological criteria for establishing thanatogenesis and
the immediate cause of death.
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