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Abstract

Objective: The aim of the study was to study the effect of antenatal ethanol intoxication on the
postnatal development of the heart muscle during the neonatal period. Materials and methods:
The experiment was carried out on 24 pregnant female rats weighing 180-200 grams. The
animals were divided into 2 groups: experimental and control. 12 animals of the experimental
group were injected with a 30% ethanol solution from 6 to 21 days of gestation daily, once,
endogastrically, at a dose of 5 g / kg. The animals of the control group were injected with the
same volume of physiological saline. Results and Discussion: On the 1st and 7th days after
birth, the rat pups were killed by decapitation under light ether anesthesia. After determining
the mass of the heart, part of the organ was studied electron microscopically, part was fixed in
10% neutral formalin, then histological preparations were prepared in accordance with standard
methods. Sections were stained with hematoxylin and eosin. The nuclear-cytoplasmic ratio in
cardiomyocytes, the specific density of the capillary network of the myocardium, and the specific
density of cardiomyocytes were measured. The data obtained were statistically processed.
Conclusion: The study showed that antenatal ethanol intoxication has a pronounced effect on
the postnatal development of the heart muscle during the neonatal period, which manifests itself
at the cellular and subcellular levels. The value of the obtained results lies in the fact that for
the first time ultrastructural changes in postnatal development in the neonatal period of the fetal
heart muscle during prenatal ethanol intoxication are shown at the electron microscopic level.
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Introduction

The study of the problem of alcoholism is relevant.'*
Alcoholism affects the central nervous system,*¢
cardiovascular,”® and digestive systems.”! Female
alcoholismis especially dangerous, as its consequence
is the birth of children with fetal alcohol syndrome
(FAD).!“2 FAD is characterized by a combination
of facial dysmorphism and various intrauterine

malformations, among which heart defects are often
found.” 15 Tt is well known that the placenta easily
passes ethanol from the mother’s blood into the fetal
blood; ethanol is also found in the amniotic fluid,
therefore, the toxic substance affects the development
of tissues, organs and systems of the fetus.

The antenatal period is one of the most key periods
in the development of the body and its functions,
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which determines health throughout its subsequent
life. It has been established that the offspring who
have undergone antenatal ethanol intoxication, after
birth, have various disorders of the development of
organs, which can be noted already in the neonatal
period. In the experiment, antenatal ethanol
intoxication causes damage to the membranes
of the cells of the cerebral cortex in newborn rat
pups.'®Antenatal ethanol intoxication causes changes
in the liver and lymphoid tissues of newborn rats
associated with oxidative stress and damage to the
membranes of liver cells and lymphoid tissues.!"!®
Experimentally, on the offspring of 5-day-old mice,
it was found that prenatal intoxication with ethanol
affects the function of fibroblasts, contributing to the
dysregulation of collagen synthesis, which leads to
heart dysfunction.'>"

A research gap is the extremely insufficient number
of morphological works devoted to the features of
postnatal heart development after antenatal ethanol
intoxication.

The contribution of this article to world science
lies in the fact that for the first time an electron
microscopic study of the heart muscle was carried
out in the neonatal period after antenatal intoxication
with ethanol.

It has been shown that antenatal ethanol intoxication
is a factor causing abnormalities in the postnatal
development of the myocardium. On the 1st day after
birth, there is a decrease in the level of differentiation
of muscle cells, expressed in the weak development
of the myofibrillar apparatus, intercellular contacts,
up to the absence of direct intercalated discs
characteristic of this period. Basically, intercellular
connections were represented by the embryonic type
of simple intercellular contacts. 7 days after birth,
the degree of differentiation of muscle cells remains
reduced, which is manifested in a weak development
of the sarcoplasmic reticulum, a sharp decrease in
full-fledged cell junctions, a pronounced expansion
of poorly developed intercalated discs.

The aim of our study was to study the effect of
antenatal ethanol intoxication on the postnatal
development of the heart muscle during the neonatal
period.

Methods

The experiment was carried out on 24 white rats,
weighing 180-200 grams, which were kept in the
usual conditions of the vivarium. The first day of
pregnancy was considered the day of detection of

sperm in vaginal smears. The animals were divided
into 2 groups: experimental and control. 12 animals
of the experimental group were injected with a 30%
ethanol solution from 6 to 21 days of gestation
daily, once, endogastrically, at a dose of 5 g / kg.
The animals of the control group were injected in
the same volume with physiological saline. After
birth, the postnatal development of the offspring
was studied in both groups. On the 1st and 7th day,
the pups were slaughtered by decapitation under
light ether anesthesia. After determining the mass
of the heart, a part of the organ was fixed in 10%
neutral formalin, then histological preparations were
prepared in accordance with standard methods.
The material was poured into a Histomix paraffin
medium, then 5 micrometers thick sections were
cut on an MC-2 microtome using Accu-Ebge®35
disposable microtome knives for routine sections.
Sections were stained with hematoxylin and eosin.
To study the sections, we used a medical laboratory
binocular microscope of the Micros series, model
MC20, manufactured in Austria. The nuclear-
cytoplasmic ratio in cardiomyocytes, the specific
density of the capillary network of the myocardium,
and the specific density of cardiomyocytes were
measured. To assess the histological preparations,
a morphometric method was used: determination
of the relative number of individual structures
per unit area using an eyepiece grid according to
Avtandilov.”® The data obtained were statistically
processed. For electron microscopic examination,
part of the material taken (cardiac muscle) was fixed
in a 2.5% glutaraldehyde solution in 0.2M Millonig’s
phosphate buffer (pH 7.4). Semi-thin sections, 1-3
um thick, were prepared on a Tesla ultramicrotome.
Semi-thin sections were stained with methylene blue
- azure Il and basic fuchsin. In this case, glycogen
inclusions were stained in raspberry, and fat drops
in olive green. Ultrathin sections were prepared
using LKB and Reichert ultramicrotomes, then
they were contrasted with uranyl acetate and lead
citrate. Observations and filming of ultrathin tissue
sections were performed using an EVM-100 electron
microscope.

Data, Analysis and Results

Our study showed that antenatal ethanol intoxication
in experimental animals in the postnatal period lags
behind in the dynamics of the increase in heart mass
both on days 1 and 7 of the study (Table 1).
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Table 1. Dynamics of changes in the heart weight of
rat pups on days 1 and 7 of postnatal development

(mg)

Experimental conditions
o . the control ethanol
Timing of the experiment
1 day of postnatal development 41.64+2.165 37.52+1.838
7 days of postnatal development 71.24+3.491 58.31+£ 3.265

The study of the nuclear-cytoplasmic ratio (NCR) of
cardiomyocytes showed that in control animals this
indicator significantly decreases on the 7th day. The
same pattern is observed in experimental animals,
but when comparing these indicators at the same
time, one can see that the intensity of the decrease in
control animals is higher, which indicates more active
processes of muscle cell differentiation (Table 2).

Table 2. Dynamics of NCR changes in myocardial
cardiomyocytes of rat pups on days 1 and 7 of
postnatal development (a.u.)

Experimental conditions
o . the control ethanol
Timing of the experiment
1 day of postnatal development 0.152+0.005 0.167+0.006
7 days of postnatal development | 0.138+0.068 0.156+0.006

The study of the dynamics of changes in the specific
density of myocardial cardiomyocytes of rat pups
showed that in control animals this indicator on the
Ist and 7th days of life exceeds the indicators of the
experimental group, which indicates more active
processes of differentiation of muscle cells and
growth of the heart muscle (Table 3).

Table 3. Dynamics of changes in the specific density
of myocardial cardiomyocytes in rat pups on days 1
and 7 of postnatal development (a.u.)

Experimental conditions
- . the control ethanol
Timing of the experiment
1 day of postnatal development [62.02 +2.977 [59.99 + 1.558
7 days of postnatal development [64.29 +2.314 [59.97 + 1.379

The study of the dynamics of changes in the specific
density of the capillary network of the myocardium
of rat pups showed that in control animals this
indicator increases with their growth, exceeding
the indicators of the experimental group on the 1Ist
and 7th days of life, which indicates more active
processes of development of the capillary network,
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and, consequently, the creation of more favorable
trophic conditions for cardiac muscle cells (Table 4).

Table 4. Dynamics of changes in the specific density
of the capillary network of the myocardium of rat
pupson the 1st and 7th days of postnatal development

(a.u.)

Experimental conditions
o . the control ethanol
Timing of the experiment
1 day of postnatal development 29.33 +1.232 24.82+0.719
7 days of postnatal development |29.84 + 1.104 25.64 +0.795

Electron microscopic examination of control animals
revealed that 1 day after birth, the myocardium
was represented mainly by cardiomyocytes
and occasionally by cardiopromiocytes.
Electronomicroscopically, the cardiopromiocytes
had an elongated shape and were located loosely.
Whole fields occupied by RNA and glycogen
granules were visible in the cytoplasm. In the center
there were beams of protofibrils with Z - lines.
Cardiomyocytes were characterized by the presence
of a large nucleus of an oblong or irregular shape
with granular chromatin located primarginally and in
some parts of the karyoplasm. The nuclear envelope
had deep invaginations. The nucleolus is large,
granular. The perinuclear space is narrow or slightly
enlarged (Figure 1).

Figure 1. 1 day. The control. Postnatal development.

In the cytoplasm of the cardiopromiocyte, myofibrils
with Z - lines (MF), numerous glycogen granules
(G) and ribosomes (RS) are visible. Electronogram.
x24000.

Mitochondria are large, mostly located near
the nucleus, under the plasmolemma, and were

numerous. Dividing mitochondria were occasionally
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seen. In the enlightened matrix, myelin-like
structures were encountered, which were formed
as a result of increased energy metabolism and
disruption of peroxidation processes. Myofibrils
had a characteristic cross striation. The cytoplasm
was rich in RNA and glycogen granules. Poorly
developed longitudinal and transverse systems of the
sarcoplasmic reticulum are noted. Cell junctions were
represented by fully developed straight intercalated
discs (Figure 2).

In the cytoplasm of the cardiomyocyte, numerous
mitochondria (M), bundles of myofibrils (MF),

vesicles of the sarcoplasmic
are visible. SID - straight
Electronogram. x18000.

reticulum (SR)
intercalateddiscs.

The endothelium of the capillaries was distinguished
by a significant thickness, a high content of organelles
and pinocytic vesicles (Figure 3). The apical surface
was smoothed or contained long microvilli. Cell
junctions were of a simple type. Rarely occurring
pericytes were also characterized by good
development of the cytoplasmic reticulum, lamellar
complex, free ribosomes, and pinocytic vesicles.
P — o i

Figure 3.1 day. The control. Postnatal development.
The endothelium of the capillary is thickened. PV
- pinocytic vesicles, BM - basement membrane.
Electronogram. x18 000.

When studying the ultrastructure of the myocardium
in offspring with antennae intoxication with ethanol,
it was found that 1 day after birth, cardiomyocytes
and cardiopromiocytes of the heart muscle were
characterized by phenomena of intracellular edema
with clearing of the hyaloplasm, lysosomes and
myelination of mitochondrial cristae, a sharp
decrease in the number of myofibrils (Figure 4).

Figure 4.1 day. Antenatal ethanol intoxication.

Postnatal development. Cardiopromiocyte.
Intracellular edema, myelination of mitochondrial
cristae (M), absence of myofilaments. Simple cell
junctions (CJ). In the endothelium of the capillary
- loosening of the basement membrane (BM).
Electronogram. x18000.

However, in some cells there were no signs of
intracellular edema. They were characterized
by the presence of a large nucleus of irregular,
occasionally lobed, shape with uniformly distributed
ribonucleoprotein granules. The perinuclear space
was narrow. The cytoplasm contained numerous
polymorphic mitochondria with vacuolated and
myelinated cristae. In some mitochondria, the
cristac were completely lysed. The tubules of the
sarcoplasmic reticulum were poorly developed and
sharply expanded. The amount of glycogen granules
was reduced. Myofibrils are poorly developed, the
arrangement of bundles of myofibrils is disordered
(Figure 5).

We also noted completely immature muscle cells
of the myoblast type, in the cytoplasm of which
individual myofilaments were located. These cells
were distinguished by a poorly developed granular
endoplasmic reticulum, the presence of small
electron-dense mitochondria, a small number of free
ribosomes, and the absence of glycogen inclusions.
The cells were characterized by simple intercellular
contacts characteristic of embryonic development. In

347



Bangladesh Journal of Medical Science Vol. 21 No. 02 April’22

BTy

il

Figure 5.1 day. Antenatal ethanol intoxication.
Postnatal development. Myelination, lysis of
mitochondrial cristae (M). Rare intercellular plates
are visible (IP). MF - myofibrils. Electronogram.
x10 000

the expanded intercellular space, numerous lamellar
and homogeneous structures were visible.

A decrease in the level of differentiation of muscle
cells was also seen by poorly developed cell junctions,
the absence of complicated intercalated discs,
which are observed in the norm during this period
of development (Figures 4 and 5). The endothelium
of the capillaries was sometimes distinguished
by a sharp tortuosity of the apical surface with the
appearance of long micro-processes. Both in the
cytoplasm of endothelial cells and pericytes, the
phenomena of swelling of mitochondria, lysis of
cristae, and sharp vacuolization of the reticulum
were noted. In the interstitial space, there were still
signs of intercellular edema, the presence of a large
amount of flocculent material around the capillaries.

Thus, on the 1st day of postnatal development
after antenatal intoxication with ethanol, despite
the compensatory - adaptive reactions in the
cardiomyocytes and cardiopromiocytes of the
heart muscle, there were still signs of intra- and
intercellular edema. Mitochondrial hyperplasia was
accompanied by pronounced destructive changes in
the inner mitochondrial membrane. It is important to
emphasize the decrease in the level of differentiation
of muscle cells, expressed in the weak development
of the myofibrillar apparatus,cell junctions, up to the
absence of normal intercalated discs characteristic of
this period. Basically, cell junctions were represented
by the embryonic type of simple intercellular
contacts.

Inthe control group, 7 days after birth, cardiomyocytes
were observed in the myocardium. They possessed a
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very large oval core with wavy or scalloped contours
of the nuclear envelope. Depending on the activity of
protein synthesis, granular chromatin was distributed
uniformly or primarginal, and the perinuclear space
was narrow or widened, communicating with the
lumen of the tubules of the granular endoplasmic
reticulum. Small polymorphic mitochondria were
located near the nucleus. The mitochondria located
under the sarcolemma were distinguished by their
larger sizes, up to giant, irregular lobed shape. The
crystals were densely packed, the matrix had a
moderate electron density. The thickness and number
of myofibrils increased. Isotropic and anisotropic
areas were well identified, determining the transverse
striation of muscle fibers. The sarcoplasmic reticulum
included a more distinct longitudinal and transverse
tubular system.In the sarcoplasm, vacuolar and
membrane components of the Golgi complex, free
ribosomes and glycogen granules were noted. In
the area of Z - lines, the sarcolemma formed arched
protrusions. The intercalated disks crossed the muscle
fiber in the transverse direction and looked like a
curved line, occasionally with deep invaginations of
the plasma membrane (Figure 6).

F1gure6 7 days. The Control Postnatal development
Cardiomyocyte. N - nucleus, MF - myofibrils, M
- mitochondria, SR - sarcoplasmic reticulum, SL -
sarcolemma. Electronogram. x18000

The capillary endothelium contained a large oval
nucleus with wavy contours of the nuclear envelope
and a primarginal distribution of condensed
chromatin. A moderate number of organelles was
noted in the cytoplasm: narrow tubules of the granular
endoplasmic reticulum, single large electron-light
mitochondria, membranes and vesicles of the Golgi
complex, as well as free ribosomes and pinocytosis
vesicles. The basement membrane was loose and
poorly expressed (Figure 7).
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Figure 7. 7 days. The control. Postnatal development.
Capillary endothelium. N - nucleus, M - mitochondria,
RS - ribosomes, BM - basement membrane, ER -
erythrocyte. Electronogram. X24000.

In the experimental group, 7 days after birth,
cardiomyocytes contained a large nucleus with
scalloped indented contours of the nuclear envelope
and a primarginal distribution of condensed
chromatin. The perinuclear space was slightly and
unevenly expanded. The cytoplasm contained large,
bizarre lobed shape, electron-dense mitochondria
with a large number of densely packed cristae and a
matrix of increased electron density. The sarcoplasmic
reticulum was poorly developed, its vesicles were
expanded. In the hyaloplasm, there were still areas
of local intracellular edema, especially along the
periphery of the cells with the appearance of many
pinocytic vesicles and sarcolemma detachment. The
glycogen content has been reduced. Full contacts in

Figure 8. 7 days. Antenatal ethanol intoxication.

Postnatal development. Formation of giant
mitochondria (M). Edema, poor development of the
sarcoplasmicreticulum (SR), sarcolemma detachment
(SD). The distance between the intercalated discs is
sharply widened (ID). N — nucleus. Electronogram.
x16 800

the form of convoluted intercalated discs were rare.
The intercellular space in the region of the existing
weakly developed intercalated disks was sharply
expanded (Figure 8).

Some cardiomyocytes were in astate of partial necrosis
and destruction. At the same time, destructively
altered organelles and the remains of lysed myofibrils
were visible in the cytoplasm. The endothelium of
the capillaries contained large nuclei, occupying
almost the entire volume of the central part of the
endothelium, with 1 - 2 nucleoli and a primarginal
distribution of condensed chromatin. The cytoplasm
of endothelium and pericytes was characterized by
increased density due to the abundance of ribosomes,
narrow short cisterns of the reticulum. A pronounced
compensatory reaction of an increase in the apical
and basal surface of capillary cells was noted due to
the appearance of numerous long outgrowths, as if
penetrating the basement membrane. The basement
membrane was thickened, loosened, reduplicated,
and absent in some areas (Figure 9).

i ﬂ“l b -.., % ’é__ {

Figure 9. 7 days. Antenatal ethanol intoxication.

Postnatal ~ development.  Destruction of a
cardiomyocyte. N- the nucleus of the capillary
endothelium. Numerous cytoplasmic outgrowths
of the apical and basal surfaces of the capillary
endothelium. The basement membrane (BM) is
fragmented and loosened. Electronogram. x18000.

Thus, 7 days after birth in the experimental group,
against the background of still existing signs of
dystrophy, destruction and edema of cardiomyocytes,
compensatory - adaptive reactions increased,
manifested in an increase in nuclear protein synthesis,
expressed intracellular regeneration of mitochondria.
However, the degree of differentiation of muscle
cells was reduced, which was manifested in a weak
development of the sarcoplasmic reticulum, a sharp
decrease in full-fledged cell junctionts, a pronounced
expansion of poorly developed intercalated discs.
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Discussion

In the process of early postnatal ontogenesis of rats,
four critical periods are distinguished: birth, neonatal
period (early milk period) - the first week after birth,
the period of eye opening (14-20 days) and the period
of transition to independent feeding - 28 days.?!*?

An experimental study of the neonatal period showed
that antenatal intoxication with ethanol causes a delay
in the development of rat pups on days 1 and 7, which
is manifested by a decrease in heart weight (Table 1)
relative to control animals. The growth retardation
of organs in fetal alcohol syndrome is affected by a
decrease in tissue sensitivity to hormones that control
growth.” In children who have undergone antenatal
ethanol intoxication, there is a tendency to an increase
in the concentration of transforming growth factor in
the blood, which indicates a deficiency of receptors
for this growth factor, associated with exposure to
ethanol, which may result in growth retardation in
the postnatal period.*

The decrease in the mass of the heart is associated with
the processes occurring in the heart muscle. Electron
microscopic examination showed that on day 1 after
birth, the myocardium ofthe control animals contained
muscle cells of varying degrees of differentiation:
cardiomyocytes and single cardiopromiocytes.In the
group with antenatal ethanol intoxication, in addition
to them, there were also completely immature
muscle cells of the myoblast type, in the cytoplasm
of which individual myofilaments were located. This
indicates a delay in the postnatal development of the
myocardium, since in the control these cells of the
myoblast type are absent due to the fact that they
managed to differentiate into cardiopromiocytes and
cardiomyocytes. On the 7th day, the heart muscle
consists only of cardiomyocytes.

Since ethanol intoxication is removed after birth,
compensatory-adaptive reactions begin in the
myocardium of experimental animals. However,
they proceed in stages. On the 1st day after birth, in
the experimental group, compared with the control,
significant ultrastructural changes were noted. In
cardiomyocytes and cardiopromiocytes of the heart
muscle, there are signs of intra- and intercellular
edema. Mitochondrial hyperplasia was accompanied
by pronounced destructive changes in the inner
mitochondrial membrane, up to complete lysis of the
cristac. The tubules of the sarcoplasmic reticulum
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were poorly developed and sharply expanded.
The bundles of weakly developed myofibrils were
arranged randomly.

There was a decrease in the level of differentiation
of muscle cells, expressed in the weak development
of the myofibrillar apparatus, intercellular contacts,
up to the absence of normal intercalated discs
characteristic of this period. Basically, cell junctions
were represented by the embryonic type of simple
intercellular contacts. We regard these ultrastructural
changes as caused by antenatal ethanol intoxication.
This is supported by literature data, from which it is
known that the etiology of cardiotoxicity associated
with ethanol is
apoptosis, changes in the interaction of excitation
and contraction in cardiac myocytes, structural and
functional changes in mitochondria and sarcoplasmic
reticulum, changes in cytosolic calcium fluxes,
changes in the calcium sensitivity of myofilaments,
changes in mitochondrial oxidation, deregulation
of protein synthesis, a decrease in contractile
proteins and disproportions between different types
of myofibers changes in the regulation of myosin-
ATPase, increased regulation of L-type calcium
channels, increased oxidative stress and induction of
ANP and p21 mRNA expression in the ventricular
myocardium.?

multifactorial. Ethanol causes

The targets for ethanol in myocytes are membranes,
receptors, ion channels, intracellular migration
of Ca ions, structural proteins, which disrupts the
contractility of the sarcomere.”® In our case, it is
with the changes in the membrane structure under
the influence of ethanol that destructive changes in
the internal mitochondrial membranes, which are
reflected in the bioenergetics of cardiomyocytes,
can be associated; membranes of the sarcoplasmic
reticulum associated with intracellular migration of
Caions. The same applies to cell membranes that form
intercellular contacts. Ethanol, naturally, acts not only
on the membranes of cardiomyocytes, but also on
the membranes of other cells in the myocardium, for
example, on endothelial cells and capillary pericytes,
which form the capillary bed of the myocardium.
Electron-microscopically, it was established that on
day 1 after birth in the cytoplasm of the latter, the
phenomena of swelling of mitochondria, lysis of
cristae, and sharp vacuolization of the reticulum were
noted. This alcoholic lesion of endothelial cells and
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pericytes undoubtedly slows down the development
of the capillary network and explains the lag of these
indicators in the experimental group from the control
one both by day 1 and by 7 (Table 4).

7 days after birth in the experimental group, individual
cardiomyocytes were in a state of partial necrosis and
destruction. At the same time, destructively altered
organelles and the remains of lysed myofibrils were
visible in the cytoplasm. Against the background
of still existing signs of dystrophy, destruction and
edema of cardiomyocytes, compensatory - adaptive
reactions intensified, manifested in an increase in
nuclear protein synthesis, pronounced intracellular
regeneration of mitochondria.However, the degree
of differentiation of muscle cells was reduced,
which was manifested in a weak development of
the sarcoplasmic reticulum, a sharp decrease in
full-fledged cell junctions, a pronounced expansion
of poorly developed intercalated discs. In the
capillaries of the myocardium, the cytoplasm of the
endothelium and pericytes was distinguished by an
increased density due to the abundance of ribosomes,
narrow short cisterns of the reticulum. A pronounced
compensatory reaction of an increase in the apical
and basal surface of capillary cells was noted due to
the appearance of numerous long outgrowths, as if
penetrating the basement membrane. The basement
membrane was thickened, loosened, reduplicated,
and absent in some areas.

The decrease in differentiation of cardiomyocytes
after antenatal intoxication with ethanol is confirmed
by the data obtained by us in the study of the NCR
of cardiomyocytes, the dynamics of changes in
the specific density of cardiac muscle cells in the
offspring of rats in the neonatal period, and the
dynamics of changes in the specific density of the
capillary network of the rat myocardium.The study of
the NCR of procardiomyocytes and cardiomyocytes
showed that in control animals on the 1st and 7th
day this indicator is lower than in the experimental
group, which indicates more active processes of
muscle cell differentiation (Table 2). The study of
the dynamics of changes in the specific density of
cardiac muscle cells in the offspring of rats during
the neonatal period showed that on days 1 and 7
in control animals this indicator is higher than in
animals of the experimental group, which indicates
more active processes of differentiation of muscle

cells and growth of cardiac muscle (Table 3).

We determined the density of the capillary bed of
the myocardium on the 1st and 7th days of postnatal
development, which are periods of active functional
development of the capillary bed. It was revealed
that the density of the capillary bed after antenatal
alcohol intoxication lags behind the indicators of
control animals (Table 4). This slow rate of increase
in the density of the capillary bed can be associated
in the postnatal period with inhibition of the
functional activity of endothelial cells and pericytes,
due to the disorganization of metabolic processes
and energy supply of cells by alcohol. Naturally, in
the altered endotheliocytes, transport processes, their
synthetic and plastic functions will be disrupted.”’
Our data are consistent with the results of clinical
studies that showed that under conditions of prenatal
alcoholization, there is a decrease in the diameter
and perimeter of capillaries with an increase in the
period of development, leading to a general decrease
in tissue vascularization.?%

The results concerning the delay in the postnatal
development of the offspring that underwent
antenatal ethanol intoxication are reliable. This is
confirmed by the data of statistical processing of our
material, similar results obtained in the clinic and
experiment,>>23° as well as obtained by us electron
microscopic data.

The results obtained in the course of the study are
of undoubted value, since the electron microscopic
data obtained by us are new data in the structure of
knowledge known to mankind.

Conclusion
The article presents valuable scientific data
previously  unknown.  Electron  microscopic

examination revealed that antenatal intoxication
with ethanol on the 1st day of postnatal development
causes a decrease in the level of differentiation of
muscle cells, expressed in the weak development of
the myofibrillar apparatus, intercellular contacts, up
to the absence of direct intercalated discs typical for
this period. Basically, cell junctions were represented
by the embryonic type of simple intercellular
contacts. We observed completely immature muscle
cells of the myoblast type, in the cytoplasm of
which individual myofilaments were located. Signs
of intra- and intercellular edema were observed in
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cardiomyocytes and cardiopromiocytes of the heart
muscle. Mitochondrial hyperplasia was accompanied
by pronounced destructive changes in the inner
mitochondrial membrane. It was found that on the 7th
day of the postnatal period, against the background
of still existing signs of dystrophy, destruction and
edema of cardiomyocytes, compensatory - adaptive
reactions increased, manifested in an increase in
nuclear protein synthesis, pronounced intracellular
regeneration of mitochondria. However, the degree
of differentiation of muscle cells was reduced,
which was manifested in a weak development of
the sarcoplasmic reticulum, a sharp decrease in full-
fledged cell junctions, and a pronounced expansion
of poorly developed intercalary discs.

Antenatal ethanol intoxication at the cellular level
in the postnatal period is manifested by a delay in
differentiation of cardiomyocytes, a decrease in
the rate of increase in their specific density and the
specific density of the myocardial capillary network
in rat offspring during the neonatal period.
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