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chromosomal instability was less than one in 54.0% of patients. Thus, individual somatic chromosome susceptibility
to additional mutagenic load in vitro did not depend on sex and influence of mutagenic environmental factors and
is genetically determined.

We determined the level of spontaneous and induced mutagenesis in blood lymphocytes of patients with
depression in vitro, which was twice the spontaneous level of chromosome aberrations after mutagen introduction
into the culture mixture that indicates pronounced individual and group latent chromosomal instability in adolescents
with depression.
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Determination of the kinetics of the development of the microcirculatory bed (MCB) of the mammalian myocar-
dium remains an urgent problem of ontogenesis. The work aimed to study the regularities of the volume ratios of
the capillary (cap) and arteriolo-venular (a+v) components in the process of postnatal development of the myocar-
dial MCB in the complex "left ventricle + interventricular membrane" (LV+LV) of the heart of Wistar rats. Electron-
microscopic, optical and morphometric analysis of the ultrastructures of the MCB of the myocardium of rats from
birth (d/b) to 45 days was carried out. The following morphometric parameters were determined: 1- relative volumes
(%): Vvmcb, Vvcap, W(a+v) = (Vwvmcb—Vvcap); 2 — absolute volumes (um3): Vmceb, Vcap, V(a+v) = (Vmcb—Vcap); 3 —
average daily growth rate (um3/day): vcap/day; v(a+v)/day. It was established that after the birth of rats, the mor-
phological processes of intensive growth of the volumes of the components of the blood microcirculatory channel
occur in the myocardium (LV+IVS). In newborns and 5-day-old rat pups, numerous blood microvessels were found,
the endotheliocytes of which were in the process of proliferation and differentiation. The obtained results of the con-
ducted morphometric analysis of myocardial negatives indicated that on the 10th day after the birth of the animals,
the maximum average daily growth rate of the volume of the capillary component (vcap) was determined in the MCB
of the myocardium, and on the 25th day — the maximum average daily growth rate of the arteriole volume -venular
component- v(a+v). In the myocardium of newborn rats, the ratio of volumes (a+v)/cap was equal to 1 : 44. At t >
45 days, there was a significant increase in the ratio of volumes v(a+v)/vcap to 1 : 3.1 as a result of absolute growth
volume of microvessels (a + v). In the process of postnatal angiogenesis, the source of the formation of arterioles and
venules in the blood-carrying MCB of the myocardium (LV+IVS) is the existing capillaries.
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Connection of the publication with planned re-
search works. The work was carried out by the theme

cardium of humans and laboratory animals [1-4]. This
is because almost all heart diseases are associated with

of the SRW: “Anatomical and physiological aspects of
growth and development of humans and animals.” State
registration number 0116U002990.

Introduction. Over the past 20 years, numerous
works by cardiologists, pathomorphologists, clinicians,
and physiologists have been devoted to studying angio-
genesis and biological functions of the MCB of the myo-

disorders of metabolic processes in cardiomyocytes
(CMC) and components of the MCB of the myocardium
[5-8]. Arterioles, capillaries, venules and arteriolo-venu-
lar anastomoses are distinguished as part of the blood
microcirculatory channel of the myocardium [1, 2, 5].
Currently, the capillary link of the MCB, which performs
the functions of transport and transmembrane move-

104

ISSN 2077-4214. Bicuuk npo6nem Gionorii i meguuunm — 2022 — Bun. 3 (166) / Bulletin of problems in biology and medicine — 2022 - Issue 3 (166)



B1010r1A / BIOLOGY

ment of various trophic substrates,
regulatory molecules, and oxygen to the
CMC of the myocardium of the ventri-
cles, atria, and papillary muscles of the
heart of humans and animals, is being
actively studied [2, 5, 8]. Individual
works in domestic and foreign publica- =8
tions are devoted to the postnatal mor- §
phogenesis of the blood-carrying MCB
of the myocardium of mammals and
humans. In most experimental and clini-
cal studies, morphometric data relating
to the dynamics of the age-standardized
blood MCB are mainly used as a control
[2, 6, 9]. There are practically no studies
of the ratio of the volumes of the capil-
lary and arteriolo-venular components
of MCB in the myocardium of humans
and mammals.

The work aimed to study the regu-
larities of the capillary and arteriolo-
venular components’ volume ratios in
the postnatal development of the blood
MCB of the myocardium (LV + IVS) of the
heart of Wistar rats.

Object and research methods. Male
Wistar rats aged from birth (d/b) to 45 ¥
days were used in work. Animals from |
the nursery of the Faculty of Biology of [
KhNU (Kharkiv) were kept in standard
vivarium conditions. All manipulations
with rats were carried out in strict com-
pliance with the «European Convention
on the Protection of Vertebrate Animals
Used for Experimental and Scientific |
Purposes» (Directive 2010/63/EU) and
the principles of bioethics outlined in
the Law of Ukraine «On the Protection
of Animals from Cruel Treatment» (No.

1759 from 15.12.2009). Pieces of the
intramural zone (LV+IVS) were fixed, de-
hydrated, infiltrated, and embedded in
a mixture of epoxy resins according to
standard methods [10]. In each age group of animals,
a morphometric analysis of 50 negatives measuring
(6.5x9) cm? of ultrastructures of the myocardium and
MCB components was performed at a magnification of
2000x. A point test system (650 points on the negative
area) and an optical-mechanical device UMA-1 were
used for morphometric analysis of MCB images of the
myocardium. When determining the digital values of
the relative volumes of the MCR and its components,
the volume of the myocardium was taken as 100%. We
determined: 1- relative volumes (%): Vvmcb, Vvcap,
Vv(a+v) = (Vvmcb—Vvcap); 2 — absolute volumes (um3):
Vmcb, Vcap, V(a+v)=(Vmcb—Vcap); 3 — average daily
growth rate (um?3/day): vcap/day; v(a+v)/day. Digital val-
ues of the absolute volumes of Vmcb, Vcap, and V(a+v)
were determined by converting the mass of the myo-
cardium of rats of various ages [11] into volumes (um?3),
based on the values of the specific gravity of muscle tis-
sue [12]. Digital data of morphometric measurements
were processed by the graphic-analytical method and
with the help of a standard package of programs for a
personal computer IBM-SigmaPlotforWindows 9.0.

Figure 1 — Electronograms of the MCB of the myocardium. Magnification: 10000*. A and
B — microvessels of newborn rats, C — postcapillary venule in the myocardium on the 10th
day after birth, D — capillary in the myocardium of rats on the 45th day.

Research results and their discussion. Electron mi-
croscopic studies have revealed certain regularities in
the age-related development of the components of
the circulatory MCB. Thus, in the myocardium of the
complex (LV+IVS) of newborn rats, numerous blood mi-
crovessels were found, the endotheliocytes of which
were in the process of proliferation and differentiation.
In the intercellular space, winding, long and unevenly
thick processes of connective tissue cells, single poorly
differentiated cells of smooth muscle tissue and fibro-
blasts were determined. Large bundles of collagen fibrils
were located around many newly formed microvessels
(fig. 1A). Endotheliocytes of blood capillaries are char-
acterized by marked structural and functional hetero-
morphism. A significant number of endotheliocytes
in blood vessels were in a state of physiological rest.
Morphologically, this was manifested in moderately
pronounced dehydration of the cytoplasm and nucleus
(fig. 1B). Such endotheliocytes and their nuclei were
optically dark, had tortuous contours. Marginal areas of
the wall of dark endotheliocytes are thin and practically
did not contain pinocytotic vesicles and organelles. Mi-
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Figure 2 — The kinetics of “increase - decrease” of the relative
volumes of MCB (graph 1) of capillaries (graph 2) and the
monotonic increase of the relative volume of the complex

“arterioles + venules” (}3) in the myocardium (LV+IVS) in the course
of early postnatal development of rats.

tochondria and other organelles are concentrated in the

cytoplasm of light, moderately swollen endotheliocytes

in the perinuclear zone (fig. 1B). Microvessels, the struc-

ture of which corresponded to arterioles or venules,

were rarely found in the myocardium of newborn rats.

In the time interval (d/b — 10 days), a rapid increase
in the volume of the capillary link was recognized in the
MCR of the myocardium. Analysis of a series of images
of MCB elements strongly suggested that postcapillary
venules were formed from existing capillaries. Some en-
dotheliocytes in microvessels were located mainly in a
circle or spiral and limited to a wide lumen. Gradually,
the postcapillary venules acquired a complex tortuous
spatial shape and were located quite close to the lateral
surface of the CMC for a considerable distance (fig. 1B).
Single elongated poorly differentiated cells of smooth
muscle tissue (SMT) and their processes were found
around some microvessels. This indicated the beginning
of the formation of precapillary arterioles. After the 10th
day of postnatal development of rats, arterioles and ve-
nules containing only light endotheliocytes were clearly
differentiated in the blood MCB of the myocardium. The
number of blood arterioles and venules increased in the
MCB of the myocardium. Capillaries acquired a typical
ultrastructure. Individual large erythrocytes were iden-
tified in the middle of some capillaries (fig. 1D). Within
45 days after the birth of rats, the structural and func-
tional elements of the MCB of the myocardium gradu-
ally reached their final development.

Figure 2 shows graph 1 of the “increase - decrease”
kinetics of the digital values of the Vvmcb indicator in
the myocardium of rats in the time interval (d/b — 45
days). Graph 1 is sharply convex upwards and consists of
two consecutive sections demarcated by the extremum
point “A” with a time coordinate (t=10 days). During the
first 10 days, the values of the Vvmcb indicator increased
rapidly from 7.60% to a maximum of 13.50+0.50%. After
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Figure 3 — Growth kinetics of the absolute volumes of MCB (graph
1) of capillaries (graph 2) of the complex “arterioles + venules”
(}3) in the myocardium (LV+IVS) in the course of early postnatal

development of rats.

10 days, Vvmcr values decreased and slowly approached
9.50£0.30% on the 45th day. Figure 2 shows graph 2 of
the “increase - decrease” kinetics of digital values of
the Vvcap indicator in the myocardium of the complex
(LV +1VS).

The form of the graph is similar to graph 1 and
consisted of two consecutive sections demarcated by
the extreme point “B” with a time coordinate (t=10
days). Within 10 days, the values of the Vvcap index
rapidly increased from 7.20% (d/b) to a maximum of
12.50+0.50%. At t > 10 days, Vvcap values decreased
monotonically and approached 7.20:£0.30% by day 45.
The given data indicated that within 45 days after the
birth of rats, the heart muscle’s dominant component
in the blood MCB is the capillary link. If we take the
volume of the blood MCB of the myocardium as 100%,
then the relative volume of the capillary link in newborn
rats was equal to = 95%. In 45-day-old rats, the relative
volume of the capillary link in the blood MCB was = 76%.
The obtained morphometric data allow us to state that
all blood vessels of the MCB myocardium have the exact
origin from the same type of capillaries. Therefore, the
migration, localization and accumulation of poorly dif-
ferentiated SMT around individual capillaries contrib-
uted to the formation and formation of arterioles, and
the circular and spiral arrangement of endotheliocytes
in microvessels contributed to the formation of postcap-
illary venules.

In fig. 2, the sign “}3” indicates the area of the “gray”
figure, bounded above by graph 1, below by graph 2, on
the left and right by time coordinates of 0 and 45 days,
respectively. Figure “}3” is formed by a series of gradu-
ally increasing digital values of the indicator Vv(a+v)
= Vvmcb — Vvcap. From the given data it follows that
after the birth of rats, the relative volume of the arteri-
olo-venular component in the MCB of the myocardium
monotonically increased by = 6 times, from 0.40% (d/b)
to 2.30% on the 45th day (according to 100% accepted
myocardial volume). Indicators (Vv, %; IU) have limited
informativeness and are insufficient for an unambiguous
interpretation of the results of biometric studies. This
is because the Vv indicators do not consider the actual
changes in absolute volumes (V, um?3) of biological ob-
jects in the process of ontogenesis and in the conducted
studies [13]. To obtain an unambiguous morphometric
characteristic of the studied bioobjects, it is necessary
to determine the value (Vv) and the changes in their ab-
solute volumes (V, um3), which occur in the process of
ontogenesis and in the conditions of experiments.

Figure 3 shows graph 1 of the growth kinetics of digi-
tal values of the Vmcb indicator in the myocardium (LV
+1VS) after the birth of rats. Graph 1 has an “S” — similar
shape. Within 45 days, the digital values of the Vmcb in-
dicator increased = 31 times, from 0.80 x 10° um3 (d/b)
to 25.60 x 10° um®. The shape of the graph indicates that
the intensive growth of the volume of MCB is observed
in the time interval (5 — 30) days.

At t > 30 days, there is a significant slowdown in the
growth of the MCB volume in the myocardium (LV +
IVS). The minimum increase in the volume of MCB was
determined in the time interval of 40-45 days. One of
the methods of researching the processes of postnatal
ontogenesis of biological structures is to establish the
doubling time of their absolute volumes and determine
the number of such doublings. We established that dur-
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ing 45 days of postnatal maturation of the myocardium
(LV + 1VS), five complete doublings of the absolute vol-
ume of the MCB occur. The first increase in the volume
of the MCB of the myocardium by 2 times from (0.80 to
1.60) x 10° um? occurred within = 2.5 days after the birth
of rats. The second increase in MCB volume by 2 times
from (1.60 to 3.20) x 10° um? occurred in the time inter-
val = (2.5-5.0) days. The third increase in the volume of
MCB by 2 times from (3.20 to 6.40) x 10° um? occurred
in the time interval = (5.0-9.0) days. The fourth increase
in the volume of MCB by 2 times from (6.40 to 12.80) x
10° um?® occurred in the time interval = (9-17) days and
the fifth increase in the volume of MCB by 2 times (from
12.80 to 25.60) x 10° um?® occurred in the time interval
= (17-45) days. Therefore, the first and second doubling
of the absolute volume of the blood MCB of the myo-
cardium occurred within = 2.5 days. It took 4, 8, and 28
days for the third, fourth, and fifth doubling of the myo-
cardial MCB volume, respectively. In fig. 3 shows graph
2 of the growth kinetics of the digital values of the Vcap
indicator in the myocardium (LV + IVS) after the birth of
rats. The form of graph 2 is similar to graph 1. During 45
days, the digital values of the Vcap indicator increased =
26 times, (from 0.76 (d/b) to 19.46) x 10° um?3. The form
of graph 2 indicates that the intensive growth of the vol-
ume of the capillary link of the MCB was observed in
the time interval (5-20) days. At t > 20 days, there was
a significant slowdown in the growth of the absolute
volume of capillaries. The first increase in the volume
of the capillary link in the MCB of the myocardium by
2 times (from 0.76 to 1.52) x 10° um? occurred within
= 2.5 days after the birth of rats. The second increase
in Vcap values by 2 times (from 1.52 to 3.04) x 10° um?
occurred in the time interval (2.5-5.0) days. The third
increase in the volume of the capillary link in the MCB of
the myocardium by 2 times (from 3.04 to 6.08) x 10° um?
occurred in the time interval (5.0-10.0) days. The fourth
increase in Vcap values by 2 times (from 6.08 to 12.16)
x 10° um? occurred in the time interval (10-17) days.
During the next 28 days (17-45 days), the increase in
the volume of the capillary link in the MCB of the myo-
cardium occurred only 1.6 times (from 12.16 to 19.46)
x 10° um?3. Therefore, the first and second doubling of
the absolute volume of capillaries in the blood MCB of
the myocardium occurred within 2.5 days. For the third
and fourth doubling of Vcap in the blood MCB, it took
5 and 7 days, respectively. The fifth increase of Vcap in
the MCB of the myocardium by only 1.6 times occurred
in 28 days. In figure 3, the sign “}3” marks the area of
the “gray-colored” figure, bounded from above by graph
1, from below by graph 2, to the left and right by time
coordinates of 0 and 45 days, respectively. The figure
“}3” is formed by a series of gradually increasing digital
values of the indicator V(a+v) = Vmcb — Vcap. From the
given data it follows that after the birth of rats, the abso-
lute volume of the arteriolo-venular component in the
MCB of the myocardium monotonically increased by =
102 times!, from 0.060 x 10° um? (d/b) to 6.14 x 10° um?
at 45 days after birth of rats The given graphs of relative
volumes of MCB and capillaries (fig. 2) differ from the
graphs of absolute volumes of MCB and capillaries (fig.
3). These graphs describe different patterns of postnatal
changes in MCB and its components in the myocardium.
Thus, it follows from the results of the research that the
relative volumes of blood capillaries in the MCB of new-

1,0—
- >
E ]
PR =
£ T 03
o 0,5 -]
=
S °s 02
= 1 X
% o fs 0,1
= o] &
e L i e
0 10 20 30 40
Day

Figure 4 — “increase -» decrease” kinetics of the average daily
growth rate of the absolute volume of capillaries (graph 1) and the
complex of microvessels (a+v) in the MCB of the myocardium (graph
2). The abscissa is the period of postnatal development of rats.
borns and 45-day-old rats are the same and amount to
7.20%. At the same time, the digital values of their ab-

solute volumes differ by 26 times!

Figure 4 presents graph 1 of the “increase -
decrease” kinetics of digital values of the average daily
growth rate of the absolute volume of capillaries (vcap/
day) in the MCB of the myocardium within 45 days after
the birth of rats. The graph is significantly shifted to
the left along the time axis and is located asymmetri-
cally with respect to the vertical dashed line that passes
through the extreme point “A” with a time coordinate of
10 days. Point A is the border of two successive periods
of change in the digital values of the vcap/day indica-
tor. In the first period, for 10 days, there is an intensive
increase in vcap/day values by 4.5 times (from 0.20 to a
maximum of 0.915) x10° um?3/day. The second period is
limited to coordinates (10-45) days. At this time, there is
a significant decrease in the digital values of the vcap/
day indicator by = 18 times from 0.915 x 10° um3/day (10
days) to a minimum of 0.035 x 10° um3/day (45 days).

Figure 4 presents graph 2 of the “increase = de-
crease” kinetics of the digital values of the average daily
rate of growth of the absolute volume of the microves-
sel complex v(a+v)/day in the blood MCB of the myo-
cardium within 45 days after the birth of rats. Graph 2 is
significantly shifted to the right along the time axis and
is located asymmetrically to the vertical dashed line that
passes through the extreme point “B” with a time coor-
dinate of 25 days. Point B is the limit of two successive
periods of change in the digital values of the indicator
v(a+v)/day. In the first period, within 25 days, there is
a gradual increase in the values of v(a+v)/day by = 52
times (from 0.006 to a maximum of 0.310) x 10° um?3/
day. The second period is limited to coordinates (25-45)
days. During this period, there is a significant decrease
in the digital values of the indicator v(a+v)/day by = 16
times from 0.310 x 10° um?3/day (25 days) to a minimum
of 0.020 x 10° um3/day (45 days).

Conclusions. In the time interval (d/b — 45 days) of
postnatal development of Wistar rats, the structural and
functional elements of the blood-carrying MCB of the
myocardium in the complex (LV+IVS) gradually reach
their final development.

1. Within 45 days after the birth of rats, the dominant
component in the blood MCB of the myocardial complex
(LV+IVS) is the capillary link.

2. In the process of postnatal angiogenesis, the
source of formation of arterioles and venules in the
blood MCB of the myocardium (LV+IVS) is the existing
capillaries.
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3. Intensive development of the capillary link in the
MCB of the myocardium occurs during the first 10 days
after the birth of rats. During this period, the average
daily growth rate of the absolute volume of capillaries
in the MCB of the myocardium increases by = 4.5 times
(from 0.20 to a maximum of 0.915) x 109 um3/day. At
t > 10 days, there is a significant decrease in the digital
values of the vcap/day indicator by = 18 times from
0.915 x 109 um3/day (10 days) to a minimum of 0.035 x
109 um3/day (45 days).

4. The gradual development of the complex of
microvessels (arterioles + venules) and the increase
of their absolute volume in the blood MCB of the
myocardium occurs during the first 25 days after the

(a+v)increases = 52 times (from 0.006 to a maximum of
0.310) x 109 um3/day. At t > 25 days, there is a significant
decrease in the digital values of the indicator v(a+v)/day
by = 16 times from 0.310 x 10° um3/day (25 days) to a
minimum of 0.020 x 10° um?3/day (45 days).

5. In the MCB of the myocardium of newborn rats,
the ratio of the volumes of microvessels (a+v)/cap
was equal to 1 : 44. Within 45 days after the birth of
rats, there was a significant increase in the ratio of the
volumes of microvessels (a+v)/cap in the MCB to 1 :
3.1 as a result of an increase in the absolute volume of
microvessels (a + b).

Prospects for further research. Morphometry of

postnatal proliferation kinetics of rat myocardial MCB
endotheliocytes will be performed.

birth of rats. During this period, the average daily growth
rate of the absolute volume of the microvessel complex
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KIHETUKA PO3BUTKY MIKPOLUPKYNATOPHOIO PYC/TIA MIOKAPAA KOMMEKCY (/1L + MLLUM) Y NPOLLECI
PAHHbOI'O NOCTHATA/IbHOTO OHTOTEHE3Y LLYPIB BICTAP

3aropyiiko I. €., MapuuHoBcbkui B. M., lycakoscbka T. M., ®inatosa B. J1., 3aropyiiko 0. B.

Pestome. [poBeeHO €/1EKTPOHHO-MIKPOCKOMIYHE, ONTUYHE Ta MOPDOMETPUYHE AOCNIAKEHHA Cepil HeraTuBiB
MiKpPOCYAMH KPOBOHOCHOTO MiKpOLUMPKYAATOpHOro pycna (MLP) miokapZa KOMMAeKcy «/1iBUI LUIYHOUYOK + MidK-
LIYHOYKOBaA nepeTuHKa» (JILL+MLLUM) wypis Bictap y BiLi Big HapomxeHHs o 45 aib. Y cepii eneKTpoOHHO-MIKpo-
CKOMiYyHMX 306pakeHb (No 50 HeraTMBIB PO3Mipom 6,5 X 9 cM OTPUMaHMX Npu 36iNbLUEHT €1eKTPOHHOTO MiKPOCKOMNy
2000%) komnoHeHTiB MLLP miokapaa B1u3Havyanu BigHocHi 06’emu (%), abcontoTHi 06’emn (Mkm?) Ta cepegHbon060By
weKnakictb pocty (Mkm3/go6a) MUP, Kaninsapis, Komniekcy mikpocyauH (BeHynn + aptepionn). OTpumaHi umMpposi
AaHi mopdomeTpii [O03BONNAN BUZHAUYUTU 3aKOHOMIPHOCTI KIHETUKM PO3BUTKY KOMMNOHeHTiB MLP y miokapai wypis
Ha MpoTA3i iX paHHbOrO NOCTHATa/IbHOTO PO3BUTKY. BcmaHoesieHo, Wwo B iHTepBani yacy (H/p — 45 aib) noctHaTanb-
HOro PO3BUTKY LLypiB BicTap CTPyKTYpHO-PYHKLIOHANbHI enemeHTN KpoBoHocHoro MLIP miokapaa noctynoso fo-
CATalOTb CBOTO OCTAaTOYHOrO PO3BUTKY. MpoTtarom 45 ai6 nicna HapoAKeHHA LWypiB, AOMIHYIOYMM KOMMOHEHTOM Y
KpoBoHocHoMy MLIP miokapaa komnnaekcy (/ILLU+MLLUM), € kaninapHa naHKa. Y npoLleci NOCTHAaTaNIbHOTO aH2iozeHe-
3y, OyKepesioM YTBOPEHHS apTepio i BeHyN y KpoBoOHOCHOMY MLLP miokapaa (/1LL+MLLUM) € icHytovi kaninapu. IHTeH-
CUBHWI PO3BUTOK KaninApHoi naHkn y MUP miokapaa Biabysaetbca npotarom nepwmx 10 4ib nicna HapoarKeHHs
wypiB. 3a uen nepioa Yacy cepedHbo00b608a WBMAKICTL pocTy abcontoTHoro 0b6’emy Kaninapis y MLUP miokapaa
36inbluyetben (8ig 0,20 ao makcumymy 0,915) x10° mkm3/go6a. MocTynoBmit pO3BUTOK KOMMIEKCY MIKpOCYAWH (ap-
Tepionu + BeHynu) Ta 36inblueHHnA ix abcontoTHoro 06’emy y MLP miokapaa BigbyBaeTbca npoTarom nepmx 25 ai6
nicna HAPOAKEHHSA LWypiB. 3a Lel nepiog Yacy cepedHb000608a WBUAKICTb pocTy abcontoTHOro 06’emy KoMnieKcy
MiKpocyauH (a + B) 36inbluyetbea y = 52 pasu (8ig 0,006 no makcumymy 0,310) x 10° mkm3/go6a. Y MUP miokapaa
HOBOHAPOOHEHUX LLYPIB CriBBigHOWEHHA 06’emiB MikpocyamH (a+s)/kan gopisHiosano 1 : 44. Mpotarom 45 ai6
NicNA HAPOAMKEHHSA LLYPIB BiAOYBAETbCA CYTTEBE 36i/1bUWIEHHSA CNiBBiAHOWEHHA 06’emis mikpocyamH (a+8)/kany MLP
0o 1:3,1y pesynbrati pocta abcontotHoro o6’emy mikpocyamH (a + 6).

Kniouosi cnosa: aHrioreHes, MmopdomeTpis, Kaninapu, apTepionun, BEHYN.
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KINETICS OF THE DEVELOPMENT OF THE MICROCIRCULATORY TRACT OF THE MYOCARDIAL COMPLEX (LV +
IVS) IN THE PROCESS OF EARLY POSTNATAL ONTOGENESIS OF RATS WISTAR
Zagoruyko G. E., Martsinovsky V. P., Husakovska T. M., Filatova V. L., Zagoruyko Yu. V.
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Abstract. An electron-microscopic, optical and morphometric study of a series of negatives of the microvessels of
the blood microcirculatory tract (MCT) of the myocardium of the complex «left ventricle + interventricular septum»
(LV + IVS) of Wistar rats aged from birth to 45 days was carried out. In a series of electron microscopic images (50
negatives of (6.5 x9) cm?in size, obtained at a magnification of an electron microscope of 2000, the relative volumes
(%), absolute volumes (um3) and average daily growth rate (um3/ day) of MCT, capillaries, complex of microvessels
(venules + arterioles). The obtained digital morphometry data made it possible to determine the regularities of the
development kinetics of MCT components in the myocardium of rats during their early postnatal development. It
was established that in the time interval (birth to 45 days) of the postnatal development of Wistar rats, the structural
and functional elements of the blood-flowing MCR of the myocardium gradually reach their final development. For
45 days after the birth of rats, the dominant component in the blood MCT of the myocardial complex (LV + IVS) is
the capillary link. In the process of postnatal angiogenesis, the source of the formation of arterioles and venules
in the blood MCT of the myocardium (LV + IVS) are the existing capillaries. Intensive development of the capillary
link in the MCT of the myocardium occurs during the first 10 days after birth of rats. During this period of time, the
average daily growth rate of the absolute volume of capillaries in the MCT of the myocardium increases (from 0.20
to a maximum of 0.915) x10° um?® / day. Gradual development of the microvascular complex (arterioles + venules)
and increase in their absolute volume in the MCT of the myocardium occurs during the first 25 days after birth of
rats. During this period of time, the average daily growth rate of the absolute volume of the microvascular complex
(a + v) increases = 52 times (from 0.006 to a maximum of 0.310) x 10° um?/ day. In the MCT of the myocardium of
newborn rats, the ratio of microvascular volume (a + v) / cap was 1:44.1. Within 45 days after the birth of rats, there
is a significant increase of microvascular volume (a +v) / cap in the MCT to 1: 3.1.

Key words: angiogenesis, morphometry, capillaries, arterioles, venules.
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KIHETUKA PO3BUTKY MIKPOLUUPKYTATOPHOIO PYC/IA MIOKAPAA KOMMNEKCY
(AWw+MLUN) Yy NPOLECI PAHHbOIO NOCTHATA/IbHOIO OHTOrEHE3Y LLLYPIB BICTAP

PiBHEHCbKUI aep)KaBHUIA rymaHiTapHUiA YHiBepcuTeT (m. PiBHe, YKpaiHa)
*MonTaBCbKUii Aep>KaBHUIT meguuHuii yHisepcutet (M. MoaTtasa, YKpaiHa)
prof.zagoruykoge@gmail.com

AKkmyanbHoto npobnemord OHMozeHe3y 3aAUWAEMbCA BU3SHAYEHHA 3aKOHOMIipHOcmel KiHemuKu po3sumky
MiKpoyupKynamopHoao pycaa (MLP) miokapda ccasyis. Memotro pobomu 6ysn0 00CniomeHHsA 3aKkoHomipHocmeli
06’EMHUX cniegiOHOWEHb KaninapHo20 (Kam) ma apmepiono-eeHynsapHo20 (a+8) KomroHeHmMie y npoueci
nocmHamassbHo20 po3sumky MLP miokapoa 8 KoMnaeKkci «aiguli WayHOYOK + MiHUWI/AYHOYKOBA MepemuHKa»
(/1LL+MLLIM) cepus wypie Bicmap. MposedeHo enekmpoHHO-MIKPOCKoniYHul, onmuyHuli ma mopgpomempudHuli
aHaniz ynempacmpykmyp MLP miokapda wypie 8i0 HapodxceHHs (H/p) 00 45 0i6. BuzHayasu maki MopghomempuyHi
MOKa3HUKU: 1- 8iOHOCHI 06’emu (%): Vvmup, Vvkan, W(a+e) = (Vvmup—\Vvkan), 2 — abconomHi o6’emu (MKm3):
Vmup, Vkan, V(a+e) = (Vmup—Vkan); 3 — cepedHbo00608y weudkicms pocmy (Mkm3/006a): vkan/doba; v(a+s)/
006a. BcmaHo8aeHo, WO nicasa HapoOXeHHA uypie y miokapdi (/1LLI+MLLIIT) eiobysarombcsa mopghonoaiuHi npoyecu
iHMeHcusHo20 pocmy 06’emie KOMMOHEHMIB KPOBOHOCHO20 MIKPOUUPKYAAMOPHO20 Pycad. Y HOBOHAPOOHEHUX |

ISSN 2077-4214. Bichuk npo6nem bionorii i megnuunm — 2022 — Bun. 3 (166) / Bulletin of problems in biology and medicine — 2022 - Issue 3 (166) 109





