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The thyroid gland pathologies occupy one of the
leading places among endocrine disorders. Metabolic
changes that occur in hyper- or hypothyroidism lead to
dysfunction of many organs and systems, first of all, the
cardiovascular system. Cardiovascular diseases are one
of the most acute medical and social problems of mod-
ern society. Currently, it has been established that an
increase in homocysteine levels has a significant role in
the progression of coronary heart disease and its com-
plications. However, several scientific publications do
not sufficiently address the impact of hyperhomocyste-
inemia on the functional myocardium condition in thy-
roid pathology, which requires a more detailed study of
this problem. The study aimed to establish the reorgani-
zation of the structural components of the myocardium
under the conditions of experimental hyperhomocyste-
inemia on the background of hyper- and hypothyroid-
ism. Histological examination of left ventricle pieces of
the rat’s heart was conducted in the study. Significant
microscopic changes of stromal-vascular-parenchymal
components were found in the myocardium of labora-
tory rats with HHCy, hyper-, and hypothyroidism. More
pronounced necrotic and degenerative changes of car-
diomyocytes have been established in the conditions
of combined hyper- and HHCy and hypothyroidism and
HHCy action.
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The connection of the publication with planned re-
search works. The study is a fragment of the National
Pirogov Memorial Medical University research topic
“Influence of exogenous and endogenous factors on the
metabolism of hydrogen sulfide and associated meta-
bolic processes in normal and in pathology”, state reg-
istration Ne 0113U006461.

Introduction. Cardiovascular disease (CVD) is recog-
nized as the leading cause of death and permanent dis-
ability in the world [1, 2, 3, 4]. Several epidemiological
studies have shown that homocysteine (HCy) is an inde-
pendent risk factor for CVD [5, 6], and hyperhomocyst-
einemia (HHCy) leads to heart attacks and strokes [2, 7].

Myocardial and vascular endothelial tissues have
receptors for thyroid hormones and are sensitive to
changes in the concentration of circulating thyroid hor-
mones [8, 9]. It was established that minor changes in
the concentration of thyroid hormones, that have been
observed in subclinical hyper- or hypothyroidism affect
the cardiovascular system negatively [10]. Some of the
potential mechanisms linking these two conditions are
dyslipidemia, endothelial dysfunction, changes in blood
pressure, and the direct effect of thyroid hormones on
the myocardium. It has been found that the treatment
of thyroid disease improves the cardiovascular system
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condition, which provides potential benefits to reduce
the risk of CVD [11]. Experimental studies have also
shown that thyroid hormones may play an important
therapeutic role in reducing the heart attack risk and
improving myocardial function after an acute myocar-
dial infarction.

The aim of the study was to establish the
reorganization of the structural myocardium
components under the conditions of experimental
HHCy on the background of hyper- and hypothyroidism.

Object and methods of research. The experiments
were conducted on 50 outbred white male rats weigh-
ing 180-200 g. Rats were kept at standard light day on
a usual diet. All studies were conducted in compliance
with the requirements of humane treatment of
experimental animals, regulated by the Law of Ukraine
«On Protection of Animals from Cruelty» (Ne 3447-1IV
of 21.02.2006) and the European Convention for the
protection of vertebrate animals used for research and
other scientific goals (Strasbourg, March 18, 1986).

All animals were divided into 5 groups: 1st — intact
rats (n=8-10). This group of animals was injected intra-
gastrically with 1% starch solution; 2-a — animals with
thiolactone HHCy, which was caused by intragastric ad-
ministration of HCy in the form of thiolactone at a dose
of 100 mg/kg body weight in 1% starch solution once
a day for 28 days (n=8-10). The dose, routes and dura-
tion of administration of thiolactone HCy are borrowed
from the literature and did not cause the death of ani-
mals [12]; 3-a — animals with hyperthyroidism, which
were administered intragastrically daily for 21 days by
L-thyroxine at a dose of 200 pg/kg in 1% starch solu-
tion (n=8-10) [12]; 4-a — animals with thiolactone HHCy,
which were daily administered intragastrically for 21
days by L-thyroxine at a dose of 200 pg/kg in 1% starch
solution (n=8-10); 5-a — animals with hypothyroidism,
which were administered intragastrically daily for 21
days by mercazolyl at a dose of 10 mg/kg body weight
in 1% starch solution (n=8-10) [12]; 6-a — animals with
thiolactone HHCy, which were daily administered intra-
gastrically by mercazolyl at a dose of 10 mg/kg per 1%
starch solution (n=8-10). Animals were deduced from
the experiment 24 hours after the last administration of
the selected substances.

The material was taken according to the generally ac-
cepted method. Pieces of the heart’s left ventricle were
fixed in 10% formalin solution for histological examina-
tion. Further material processing with next pouring into
paraffin blocks was conducted by generally accepted
methods [13]. Sections 4-6 um thick were obtained on
a rotary microtome AMR 400 and were stained with he-
matoxylin-eosin. It was studied and documented with
the help of a light optical microscope with a MICROmed
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Figure 1 — Histological organization of the left ventricular
myocardium of the intact rat. Longitudinal section of muscle fibers.
Hematoxylin and eosin staining. Magnification: x200.

SEO SCAN polarizer (Sumy, Ukraine) and a Vision CCD
Camera.

Results of the research. Microscopic studies
have indicated that the heart wall of intact animals is
formed by three membranes — endocardium, myocar-
dium, and epicardium. The thickest membrane is the
myocardium, which is formed by striated muscle tis-
sue. The heart muscle has the muscle fibers form that
branch and anastomose with each other, forming a
network. Loose fibrous connective tissue with nerves
and blood vessels lies between them. Muscle fibers are
formed by contractile (typical) cardiomyocytes that are
interconnected by intercalated discs. Typical cardiomyo-
cytes are rectangular in the longitudinal section of the
heart muscle. The central cell part contains an oval, ba-
sophilic nucleus with one or two nucleoli (fig. 1). Myofi-
brils form a transverse striation in the sarcoplasm, which
indicates the orderly location of actin and myosin myo-
filaments in their composition.

There are moderately blood-filled arteries, veins,
and vessels of the microcirculatory tract in the myocar-
dium connective tissue. Somatic hemocapillaries are lo-
cated in the tissue of the organ densely (fig. 1).

Microscopic heart studies of Il laboratory animals
group, with simulated HHCy, were revealed myocardial
vascularization disorders. Erythrocyte stasis and throm-

Figure 3 — Microscopic changes of the left ventricular animal
myocardium under the conditions of the simulated HHCy.
Swelling of stromal connective tissue, stretching of muscle fibers,
area of histoleukocyte infiltration. Hematoxylin-eosin staining.
Magnification: x200.

Figure 2 — Histological section of the left ventricle animal
myocardium under the conditions of the simulated HHCy. Sporadic
contractural changes of cardiomyocytes, myocytolysis of individual

cells. Polarization microscopy. Magnification: x100.

bosis have been found in many vessels. Increased per-
meability of vascular walls is accompanied by increased
hydration of connective tissue, increased volume of con-
nective tissue in the perivascular space and interstitium.
Cardiomyocytes of muscle fibers are characterized by in-
tercellular edema, destruction, and plasmolysis, the cy-
toplasm was moderately oxyphilic, without pronounced
destructive changes only in some cardiomyocytes. Part
of the muscle fibers has shown a contractural type of
damage, which was manifested by increased anisotropy
of the myofibrils A-disks, which were determined by
polarization microscopy. Cardiomyocytes with signs of
myocytolysis were detected sporadically (fig. 2). Small
infiltrates of lymphocytes, macrophages and fibroblasts
were detected in the stromal connective tissue (fig. 3).
Microscopic studies of the heart of the Il
experimental group laboratory animals, which
simulated hyperthyroidism, have revealed signs of
vascular insufficiency in the organ. There was an uneven
blood supply to the myocardial vessels, some of which
were full-blooded with erythrocyte concentrate and
thrombosis. Perivascular and diapedetic hemorrhages
were found. The relative volume of connective tissue
was increased both in the perivascular space and
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Figure 4 — Microscopic changes of the left ventricle myocardium
of the animal’s heart under the conditions of simulated
hyperthyroidism. Myocardial muscle fibers, interstitial edema, and
full blood vessels. Hematoxylin-eosin staining. Magnification: x200.
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Figure 5 — Histological section of the animal myocardium left
ventricle under the conditions of simulated hyperthyroidism.
Contractural remodeling of cardiomyocytes. Polarization
microscopy. Maghnification: x200

between muscle fibers with myocardial hyperthyroidism
(fig. 4).

Stratification of myocardial muscle fibers and
inhomogeneous coloration of cardiomyocytes in their
composition were detected, the sarcoplasm of these
cells was compacted and was oxyphilic brightly, which is
indicated about the presence of the contractile changes
(fig. 5). Intracellular edema, dystrophic changes, and foci
of plasmolysis were found in cardiomyocytes (fig. 4).

Studies of the heart structural organization of group
IV laboratory animals, which were simulated by hypothy-
roidism and HHCy, were revealed an increase of changes
in muscle, and connective tissue components of organ.
These changes occurred in the background of impaired
vascularization of the organ. The dilatation and blood
filling of vessels, which was accompanied by significant
hemorrhages, were revealed (fig. 6). Increased inter-
stitial edema was revealed. Lymphocytes, histiocytes,
fibroblasts are identified in the connective tissue. Strati-
fication of muscle fibers is there, in some of them the
transverse striation was weak, a significant area of con-
tractile changes and myocytolysis was formed (fig. 7).

Microscopic study of the myocardium of V group lab-
oratory animals, which were simulated by hypothyroid-
ism, was revealed hemodynamic disorders, which were
manifested by dilatation and blood filling of venous ves-

Figure 7 — Histological section of the left ventricular myocardium of
the animal under the conditions of simulated hyperthyroidism and
HHCy. Contractural remodeling, myocytolysis of cardiomyocytes.
Polarization microscopy. Magnification: x 200.

Figure 6 — Microscopic changes of the left ventricular myocardium
of the animal in simulated hyperthyroidism and HHCy. Alteration
and myocytolysis of cardiomyocytes in the composition of
myocardial fibers, hemorrhage. Hematoxylin-eosin staining.
Magnification: x200.
sels, erythrostasis, perivascular edema, local leukocyte
infiltration of the interstitium. The relative volume of
connective tissue has increased due to edema of the
amorphous component. Cell hypertrophy was found
in some muscle fibers. Small-droplet and hydropic dys-
trophy and the centers of plasmolysis were defined in
many cardiomyocytes (fig. 8). Damage of the transverse
myofibrils striation, moderate contractural changes,

fiber fragmentation were found (fig. 9).

Microscopic studies of the heart of VI experimental
group laboratory animals (combined effect of hypothy-
roidism and HHCy) were revealed the development of
degenerative and atrophic changes in the organ wall in
the background of significant vascular disorders. Signifi-
cant swelling of the loose fibrous connective tissue was
found both in the perivascular space and between the
muscle fibers, which were delaminated and fragment-
ed. Thinning and atrophy of cardiomyocytes, contractur-
al changes, intensified myocytolysis processes are found
(fig. 10). Histoleukocyte infiltrates and growth of colla-
gen fibers were revealed in the interstitium. Destruction
of walls of microcirculation vessels with the following
hemorrhages was observed (fig. 11).

Discussion of research results. The results of our
study have showed that HHCy was accompanied by

Figure 8 — Microscopic changes of the left ventricular myocardium
under the conditions of simulated hypothyroidism. Alteration of
myocardial muscle fibers, edema of the interstitium. Hematoxylin-
eosin staining. Magnification: x200.
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Figure 9 — Histological section of the left ventricle myocardium
of the animal under the conditions of simulated hypothyroidism.
Areas of contractile changes of cardiomyocytes, myocytolysis of

some cells. Polarization microscopy. Magnification: x 100.

Figure 10 — Histological changes of the left ventricular myocardium
under the conditions of simulated hypothyroidism and HHCy.
Fragmentation and myocytolysis of cardiomyocytes in the
composition of myocardial muscle fibers, leukocyte infiltration.
Hematoxylin-eosin staining. Magnification: x200.

Figure 11 — Histological section of the left ventricular animal
myocardium under the conditions of simulated hypothyroidism
and HHCy. Contractural remodeling of cardiomyocytes, widespread
myocytolysis of cells. Polarization microscopy. Magnification: x100.

changes in the myocardium of rats, in particular, there
was a damage of blood vessels vascularization, eryth-
rocyte stasis and thrombosis. Intercellular edema, de-
struction, and plasmolysis have been found in muscle
fiber cardiomyocytes. Our results are consistent with
the literature, in particular, in [14] it was shown that
the high prevalence of atherosclerosis and high levels
of HCy is associated with pronounced changes in the de-
formation properties of the left ventricular myocardium.
The authors have concluded that the higher the level of
HCy, is the more pronounced the atherosclerosis course
and changes in the functional myocardium state. HHCy
is harmed local contractile function in patients with
coronary heart disease, which should be considered be-
fore surgery. Yeh, J. K et al. [15] have shown that HCy
increases oxidative stress and consistently contributes
to endothelial dysfunction and changes in NO-depen-
dent vasodilation. Relating to coronary blood flow, feed-
back has also been demonstrated between HHCy and
endothelium-dependent blood flow, especially in young
patients [16]. It was also revealed a reverse relationship
between mild HHCy and coronary heart disease, as ath-
erosclerosis is accelerated the decrease in renal func-
tion, thus increasing plasma HCy levels [17].

It is known that hyperthyroidism is associated with
increased heart rate, tachycardia, exercise intolerance,
exercise breathlessness. We have found signs of vas-
cular failure in animals with hyperthyroidism. Uneven
myocardial vascular blood supply was found, some of
which were full-blooded with erythrocyte sludge and
thrombosis. Perivascular and diapedetic hemorrhages,
stratification of myocardial muscle fibers, and heteroge-
neous coloration of cardiomyocytes were observed.

The study [18] has shown that patients with hyper-
thyroidism have an increased risk of atrial arrhythmia
and heart failure, as prolonged thyroid hormone excess
affects morphology and heart function negatively due
to increased left ventricular mass, artery stiffness, and
left atrial size. Autoimmune hyperthyroidism is often
associated with autoimmune cardiovascular system
damage (pulmonary arterial hypertension, myxomatous
heart valve disease, and autoimmune cardiomyopathy).
The influence of thyroid hormones on the heart and
peripheral vascular system includes decreased systemic
vascular resistance and diastolic blood pressure, as well
as the increase of heart rate at rest, left ventricular
contractility, and pulmonary arterial pressure. These
combined effects increase cardiac output by 50-300% in
overt hyperthyroidism [18], leading to right ventricular
failure and left ventricular hypertrophy, increased left
ventricular contractility, and ejection fraction [19].

A study of the structural organization of the labora-
tory animal’s heart with hyperthyroidism and HHCy has
shown an increase in destructive changes in the muscu-
lar and connective tissue components of the organ. We
have found dilatation and blood filling of vessels with
significant hemorrhage, increased interstitial edema,
and stratification of muscle fibers. The study [20] was
shown that thyrotoxic cardiomyopathy, defined as myo-
cardial damage is caused by toxic effects of excessive
thyroid hormone, it leads to changes in myocyte ener-
gy production, increases intracellular metabolism, and
contractile function of the myofibrils, and is manifested
by left ventricular hypertrophy, dilatation of the heart
chambers, heart failure, and diastolic dysfunction.
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Hemodynamic disturbances were more apparent
in the laboratory animal’s myocardium with hypothy-
roidism than in rats with hyperthyroidism. In addition,
muscle hypertrophy was observed in muscle fibers, and
small-droplet and hydropic dystrophy were detected.
The study [21] was found that hypothyroidism can affect
heart contractility and damage heart muscle relaxation.
Associated diastolic hypertension and sometimes con-
comitant coronary artery disease also affect myocardial
diastolic function. Cardiac echocardiography is showed
relaxation disorders in patients with overt and subclini-
cal hypothyroidism. Damage of relaxation in subclinical
hypothyroidism was confirmed by prolongation of the
isovolumetric relaxation time and a decrease in the ratio
of the transmitral flow rate [22]. This direction of chang-
es leads to low cardiac output with a decrease in heart
rate and stroke volume. Protein-rich pericardial and/
or pleural effusion often occurs as a result of increased
vascular permeability in hypothyroidism. The conver-
sion of T, to T, decreases with advanced heart failure
and after myocardial infarction shortly. As T, is a major
regulator of gene expression in the myocardial muscle,
it is thought that its reduction affects myocardial con-
tractility and remodeling [23]. Low levels of free T, have
also been linked to increased mortality in patients with
heart disease [10].

Microscopic study of the rat’s heart under the com-
bined effects of hypothyroidism and HHCy has revealed
the development of the most pronounced degenerative
and atrophic changes in the myocardium on the back-
ground of significant vascular disorders in comparison
with other groups of animals. Thinning and atrophy of
cardiomyocytes were established. Histoleukocyte in-
filtrates, growth of collagen fibers, destruction of walls
of microcirculation vessels with the subsequent hem-
orrhages were found in an interstitium. Muzaffar R. et
al. [24] have conducted a study to assess the connec-
tion strength of elevated plasma concentrations of HCy
in plasma as a risk factor for coronary heart disease.
The average value of the HCy content in the plasma of

patients with coronary heart disease was 22.331+9.22
umol/Il, while in the control group it was 12.59+3.73
umol/l (p<0.001). The performed logistic regression in-
dicates a strong association of coronary heart disease
with HHCy (OR 7,45). The authors have concluded that
elevated plasma HCy level is an independent risk fac-
tor for coronary heart disease, which is independent of
common risk factors and can be used as an indicator to
predict the future possibility of CVD.

Conclusions. Significant microscopic changes of
stromal-vascular-parenchymal components of the organ
are observed under the conditions of experimental
HHCy, hyper-, and hypothyroidism in the myocardium of
laboratory rats. Edema of the amorphous component of
interstitial and perivascular connective tissue with the
formation of extravascular histoleukocyte infiltrates has
occurred in the background of vascular disorders and
increased permeability of vascular walls. Remodeling
of cardiomyocyte fibers is manifested by contractural
changes, fragmentation, and intracellular myocytoly-
sis. In the conditions of combined action of hyperthy-
roidism and HHCy and hypothyroidism and HHCy even
more pronounced necrotic and degenerative changes
of cardiomyocytes were occurred in the background of
vascular insufficiency in the organ: damage to the vas-
cular wall is manifested by hemorrhages and leukocyte
inflammatory infiltrates; growth of collagen fibers, con-
tractural changes of muscle fibers, significant myocy-
tolysis of cardiomyocytes with stratification and lysis of
myofibrils are revealed.

Prospects for further research. It is advisable to
study the relationship between the ultrastructural state
of the liver, kidneys, brain, and heart and changes in
sulfur-containing amino acid metabolism in these organs
and the concentration of thyroid hormones in the body,
as well as and to study the effect of cofactors of enzymes
of sulfur-containing amino acids (vitamins B,, B, B, and
betaine) on the ultrastructural condition of organs in rats
in experimental hyper- and hypothyroidism.
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MOP®O/0rYHI OCOB/IMBOCTI MIOKAPAA MPU MNNEPFOMOLMCTEIHEMIT HA ®OHI MNOPYLUEHHA ®YHKLUIT
WMTONOAIEHOI 3AN03U

Heuunopyk B. M., NMeHTiok /1. O., Kopga M. M.

Pestome. CepLeBO-CyANHHI 3aXBOPIOBAHHA € OCHOBHOIO MPUYMHOK CMEPTHOCTI Y BCbOMY CBITi. Bigomo, wwo rop-
MOHMW LMTONOAIOHOT 3a103U peryntooTb MeTaboniam B yCix opraHax, B TOMy YMC/i | B miokapai. linepromouucreiHe-
Mifl obpe BiAOMA SIK HE3aNEKHUI NMPEANKTOP CEPLLEBO-CYANHHUX 3aXBOPIOBAHb.

Mema — BCTaHOBUTW peopraHi3aL,ito CTPYKTYPHMX KOMMNOHEHTIB MioKapaa 3a yMoB 3mozenboBaHoi [TL, Ha ¢oHi
rinep- Ta rinotTupeosy.

06’ekm i memoodu 0ocnioxeHHA. TionaktoHoBy TLL mogentoBanv BBeAEeHHAM TBapMHam ek3oreHHoro 'L y Bu-
rAnai TionaktoHy B 03i 100 mr/Kr macw Tina oauH pas Ha foby npoTtarom 28 ai6. FNinepTMpeos MogentoBasm LWASXOM
LLOAEHHOIO BBEAEHHA L-TMpOKCUHY B A03i 200 MKr/Kr npoTtarom 21-ro AHA, rinoTMpeos — LWOAEHHOro BBEAEHHSA
MepKasoniny B A03i 10 mr/kr npotarom 21-ro aHA. OKpeMUM rpynam TBapwuH BBOAWUAM L-TUPOKCUH i MepKasonin
napanenbHo 3 'L,

Pesyabmamu 0ocnioxeHHA. TTL, cynpoBoaKyBaiaca AeCTPYKTUBHUMM 3MiHaMK Y MioKapai wypis. BctaHoBe-
HO MOPYLUEHHA BacKynAapusaLii y cyauHax, BUABNEHO epuUTPOLMUTapHI CcTasn Ta Tpombosu. Cepes KapaiomioumTis
M’A30BMX BOSIOKOH BCTAHOBNEHUI iIHTEPLENOAAPHUIA HAabPAK, AECTPYKLiA Ta Naa3monis. Y TBapuH 3 rinepTupeo3om
6yN1 BUABNEHI O3HAKM PO3BUTKY CYAMHHOI HeJ0CTAaTHOCTI B OpraHi. BcTaHOB/NE@HO HEPIBHOMIPHE KPOBOHANOBHEHHA
CYAMH MioKapgaa. Buasnanvuca nepuBackynapHi i gianeaesHi KPOBOBMNBM, PO3LLAPYBAHHA M'A30BMX BOMIOKOH. Y
TBapWH 3 rineptupeosom Ta ML, BUABNEHO HAaPOCTAHHA AECTPYKTUBHUX 3MiH B M'A30BUX Ta CMOJYYHOTKAHUHHUX
KOMMOHEHTax opraHy. LLlypi 3 rinoTMpeosom mann remogmMHamMivHi NOPYyLWEHHA Yy MiOKapai, AKi NpoABAAANCL PO3-
LWIMPEHHAM Ta KPOBOHAMOBHEHHAM CYAWH BEHO3HOMO Pyc/ia, epuUTpoCcTasaMu, NepuBacKyIAPHUM HabpAaKom, fo-
Ka/IbHOIO SIeMKOUMTaPHO iHdiNbTpauieto iHTepcTULito Ta 36inblUEHHAM BiAHOCHOTO 06’€My CMOMYYHOT TKAHUHMU.
MNMoeaHaHWn BNAMB rinotnpeosy Ta ML, npm3sogms Ao Ginbll BUpaXKeHUX AereHepaTUBHUX Ta aTPOdiYHMX 3MiH B
CTiHL OpraHy Ha TNi 3HAYHUX CYAUHHMX NOPYLUEHb.

BucHogKu. B ymoBax ekcnepumeHTanbHoi L, rinep- Ta rinoTupeosy B miokapAi 1abopaTopHUX LLypiB cnocTepi-
ratoTbCA 3HAYHI MIKPOCKONIYHI 3MiHM CTPOMANIbHO-CYAMHHO-NAaPEHXIMAaTO3HMX KOMMOHEHTIB opraHy. Ha tni cyamh-
HWX PO3/1aAiB Ta NiABULLEHHA NPOHUKHOCTI CTIHOK CYAMH BiabyBaeTbcA HAaBPAK aMOPPHOro KOMMOHEHTY iHTEePCTK-
LiMHOT Ta NepuBaCcKyNAPHOI CNONYYHOI TKAHWUHU 3 YTBOPEHHAM EKCTPaBa3a/ibHUX FiCTONEMKOLUTAPHUX iHinbTpaTiB.
PemogentoBaHHA BOJIOKOH KapZiomiouuTiB NPOSABASETLCA KOHTPAKTYPHUMM 3MiHAMM, iX dparmMeHTaLi€l0 Ta BHY-
TPIWHBbOKNITUHHUM MiouMTONI3OM. B ymoBax noeaHaHoi aii rineptnpeosy i ML, Ta rinotnpeosy i ITL, BcTaHOBAEHI
e 6inbl BUpaXKeHi HEKPOTUYHI Ta AereHepaTMBHI 3MiHM KapAioMiouuTiB, WO BiAOYyBaOTbCA HA T/1i CYAMHHOI Heao-
CTATHOCTI B OpraHi: NOLWKOAKEHHA CYAUHHOI CTIHKM NPOABNAETLCA KPOBOBMAMBAMM Ta SIEMKOLMTAPHMMM 3analib-
HUMM iHOINbTPAaTaMMK, BUABASAOTLCA PO3POCTAHHA KONAreHOBMUX BOJIOKOH, KOHTPAKTYPHI 3MiHWU M’A30BMX BOOKOH,
3HAYHUI MIOLMTONI3 KapAioMiounTiB 3 po3LapyBaHHAM Ta Nisucom miodibpua.

KnwouoBi cnoBsa: rineptMpeos, rinotMpeos, rinepromoumncTeiHemMisa, miokapa,.

MORPHOLOGICAL FEATURES OF THE MYOCARDIUM IN HYPERHOMOCYSTHINEMIA ON THE BACKGROUND OF
THYROID DISORDERS

Nechiporuk V. M., Pentyuk L. O., Korda M. M.

Abstract. Cardiovascular diseases are the leading cause of death worldwide. It is known that thyroid hormones
regulate metabolism in all organs, including the myocardium. Hyperhomocysteinemia (HHCy) is well known as an
independent predictor of cardiovascular disease.

The aim — to define the reorganization of the structural components of the myocardium under conditions influ-
ence of HHCy against the background of hyper- and hypothyroidism.

Object and methods. HHCy was modeled by administering exogenous HCy to animals in the form of thiolactone
at a dose of 100 mg/kg of body weight once a day for 28 days. Hyperthyroidism (intragastric L-thyroxine for 21 days
200 pg/ kg*day), hypothyroidism (thiamazole 10 kg*day) for 21 days. Separate groups of animals were injected with
L-thyroxine and thiamazole in parallel with HCy.
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Study results. HHCy was accompanied by destructive changes in the myocardium of rats. Violations of vascular-
ization in the vessels were established, erythrocyte stasis and thrombosis were detected. Among the cardiomyo-
cytes of muscle fibers, intercellular edema, destruction and plasmolysis were established. Animals with hyperthy-
roidism showed signs of vascular insufficiency in the organ. Established uneven blood supply to the vessels of the
myocardium. Perivascular and diapedetic hemorrhages, stratification of muscle fibers was detected. Animals with
hypertypiosis and HHCy showed an increase in destructive changes in the muscle and connective tissue components
of the organ. Rats with hypothyroidism had hemodynamic disturbances in the myocardium, which were manifested
by the expansion and blood filling of the vessels of the venous bed, erythrostasis, perivascular edema, local leuko-
cyte infiltration of the interstitium, and an increase in the relative volume of the connective tissue. The combined
effect of hypothyroidism and HHCy led to more pronounced degenerative and atrophic changes in the organ wall
against the background of significant vascular disorders.

Conclusions. Experimental HHCy, hyper- and hypothyroidism in the myocardium of rats, significant microscopic
changes in the stromal-vascular-parenchymal components of the organ are observed. Against the background of
vascular disorders and increased permeability of the walls of blood vessels, edema of the amorphous component of
the interstitial and perivascular connective tissue occurs with the formation of extravasal histoleukocytic infiltrates.
Remodeling of cardiomyocyte fibers is manifested by contracture changes, their fragmentation, and intracellular
myocytolysis. Under conditions of the combined action of hyperthyroidism and HHCy and hypothyroidism and HHCy,
even more pronounced necrotic and degenerative changes in cardiomyocytes occurring against the background of
vascular insufficiency in the organ were established: damage to the vascular wall is manifested by hemorrhages and
leukocyte inflammatory infiltrates. fibers, significant myocytolysis of cardiomyocytes with stratification and lysis of
myofibrils.

Key words: hyperthyroidism, hypothyroidism, hyperhomocysteinemia, myocardium.
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