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Abstract. Vitamin-mineral deficiency is quite common in the world, which negatively affects the growth and development
of children, provokes the development of chronic pathologies, allergic conditions. Children and pregnant women are
particularly sensitive to this condition. Considering the vitamin and elemental composition of each of the drugs, it
becomes necessary to examine the effect of various complexes on the body. The purpose of the study is to examine the
morphological state of organs from the use of a vitamin-mineral complex during normal pregnancy in white rats and
their offspring and examine the elemental analysis of target organs and whole blood. The experiment was conducted
on pregnant female white laboratory rats and their offspring to achieve this goal. Histological, ultramicroscopic,
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morphometric, atomic-absorptic, functional methods, and statistical analysis are used for the study. A positive effect of the
vitamin-mineral complex of the selected composition on both pre- and postnatal development of offspring is identified.
The average offspring rate increased by 9.79% (p=0.0443), while the stillbirth rate decreased by 81.82% (p=0.0324). The
absence of negative side effects of the complex on the development of basic reflex and behavioural reactions, motor
activity, and cognitive activity of offspring is proved. A positive effect on the morphological characteristics of the liver,
brain, heart, and kidneys is evident: the number of full hepatocytes in mature animals increased by 8.17% (p=0.0482),
and in young animals — by 5.03% (p=0.0137), in the brain tissue of 7-day-old animals, the number of neurons increased
by 7.70% (p=0.0438), and the number of functionally defective neurons decreased. Microelement analysis of organs
identified a tendency to increase the amount of a number of trace elements, which was reflected in the improvement of the
antioxidant systems pf the body. A positive effect of the complex on the processes of hematopoiesis is noted. The results
obtained can become morphological evidence for the choice of correction of macro-, microelement, and vitamin balance,

prevention of its deficiency in pregnant women, and prevention of the development of deficient conditions in infants

Keywords: animals, offspring, vitamins, morphology, macro- and microelements

Introduction

Vitamin-mineral complexes are widely used all over the
world, in particular, in well-developed countries, which is
associated with the desire of the population to prevent the
development of chronic diseases, hypervitaminosis and
avitaminosis, improve health, level the absence of certain
nutritional components in the diet, and the impact of ad-
verse environmental factors (Vdovichenko & Ostroglyad,
2017). Vitamin-mineral deficiency is quite common in the
world and dangerous for public health, especially for chil-
dren and pregnant women (Horobets, 2019).

Deviations in macro-, microelement, and vitamin sup-
ply lead to changes in metabolism, reduced performance,
contribute to the deterioration of physical and mental
health, especially in children, and lead to the development
of chronic pathology, allergies, and a decrease in reproduc-
tive potential (Babaei et al., 2012, Trachtenberg et al., 2013,
Sheremeta et al., 2015). The ability of the immune system
to counteract pathogenic factors and adverse environmen-
tal influences decreases (Horodetska & Blavatska, 2019).

The main causes of vitamin deficiency are alimentary
insufficiency, changes in the normal intestine microbiota,
impaired assimilation and metabolism, and an increased
need for vitamins (Nyssen et al., 2022). The rapid growth
of the population leads to a shortage of food, and simulta-
neously, to a decrease in the supply of elements and vita-
mins of the body (Nikolaenko & Bal-Prylypko, 2020). The
addition of macro-, microelements, and vitamins to the
diet has a positive effect on well-being, especially for preg-
nant women, and as a result, provides high birth rates for
healthy offspring (Kotsyubenko, 2012). During pregnancy,
there is an additional need for macro-, microelements, and
vitamins, which is associated with increased consumption
of the latter, increased metabolism, and fetal development
(Cetin, et al., 2009).

Researchers around the world now recommend the
introduction of dietary supplements. Today, manufactur-
ers offer a huge selection of vitamin-mineral complexes.
Having knowledge about the variety and effects of sup-
plements, the doctor can correctly introduce them to the
diet to improve metabolic processes and body functions,
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considering their individual characteristics (Horobets,
2019, WHO technical report..., 2007).

Numerous foreign studies showed that taking vita-
min-mineral complexes reduces the risk of cataracts, heart
diseases, diabetes, and oncological diseases such as breast,
lung, colon, and prostate cancer (Gaziano et al., 2012, Fortmann
et al., 2013, Park et al., 2010). In addition, nutraceuticals have
a positive effect on the cognitive system, reduce the risk of in-
fectious processes in the elderly (Stephen & Avenell, 2006).

Thus, considering the vitamin, macro-, and microe-
lement composition of each of the additives, and the va-
riety of effects of each component, it becomes necessary
to examine the effect of various complexes on the body.
The experiment was performed on pregnant rats to en-
sure the safety of the drug and the absence of side effects,
which also identified the effect of taking supplements on
the offspring. In addition to the morphofunctional state
of organs, it is important to identify the micro- and ma-
cronutrient composition, hidden deficiencies or elemental
imbalances since the lack, excess, or incorrect ratio of mac-
ro- and microelements substantially affects the state of the
antioxidant system of the body.

The purpose of the study is to examine the effects of
using the vitamin-mineral complex during normal preg-
nancy in white rats and their offspring, assess the mor-
phofunctional state of organs after a course of taking the
vitamin-mineral complex.

The main objectives of the study were:

1. Simulate and perform an experiment during normal
pregnancy in white rats.

2. Monitor the overall physical development of the off-
spring, in particular, examine the rate of occurrence of basic
sensory-motor reflexes during feeding, emotional-motor
behaviour, the ability to learn, and the memory of animals.

3. Assess the morphofunctional state of target organs
(brain, liver, kidneys, heart) using morphometry and light,
raster, and transmission electron microscopy.

4. Examine the morphofunctional state of the organs of
laboratory animals (brain, heart, kidneys, liver), provided that
a vitamin-mineral complex is used as a complementary food.
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5. Perform macro- and microelement analysis of target
organs and whole blood to assess the functioning of the
antioxidant system, and evaluate the main indicators of
the general blood test.

Materials and Methods

The experiment was conducted on 10 pregnant female
white laboratory rats aged six to twelve months and the
offspring obtained from them (20 rats).

Experimental animals were cared for in a vivarium in ac-
cordance with the provisions of the “European Convention for
the Protection of Vertebrate Animals used for Experimental
and Other Scientific Purposes” (Strasbourg, 1986), “General
Ethical Principles of Animal Experiments”, adopted by the First
National Congress on Bioethics (Kyiv, 2001), and the Law of
Ukraine “On the Protection of Animals from Cruelty” (dated
21.02.2006) (European Convention for..., 1986, Reznikov, 2003).

The animals were divided into the following groups:

Animals in the control group received dry granulated
feed and drinking water as food.

Animals of the experimental group received dry
granular feed and a vitamin-mineral preparation at the

appropriate dose, dissolved in drinking water, the compo-
sition of which is presented in Table 1.

Calculation of the dose of the additive for animals:
the weight of one tablet of the vitamin-mineral complex
is 756 mg. According to the instructions, the drug is pre-
scribed 4 tablets a day (2 tablets in the morning and 2
tablets in the evening) for adults, which is 3024 mg. The
daily dose per kilogram of adult body weight is 43.2 mg/kg.
Formula (1) was used to calculate the amount of vitamin
supplement for pregnant rats:

Rat dose = (r x human dose) /R €))

where r — the coefficient of species endurance for arat=3.62;
R - the coefficient of species endurance for humans=0.57.
According to the formula, the daily dose for a pregnant
animal was 274.4 mg/kg. Considering the average weight of a
pregnant rat (200 g), the daily dose is 55 mg. The experimental
group consisted of 10 pregnant animals who received 55 mg of
vitamin supplements daily for 24 days. The total amount of the
supplement per experiment is 1320 mg, which corresponds
to 17 tablets of the drug. The content of trace elements and
vitamins in the daily dose for the animal is shown in Table 1.

Table 1. Content of trace elements and vitamins of the complex in the daily dose for the animal

Trace elements and vitamins

Content in the daily dose (55 mg) for the animal

Zinc 0.08 mg
Iron 0.11 mg
Manganese 0.02 mg
Copper 6.2 ug
Chrome 0.76 ug
Magnesium 1.64 mg
Beta-carotene 0.055 mg
Vitamin B1 0.018 mg
Vitamin B2 0.022 mg
Vitamin B6 0.022 mg
Vitamin B9 (folic acid) 3.64 ug
Vitamin B12 0.018 pg
Vitamin C 1.1 mg
Vitamin D3 0.055 ng
Vitamin E 0.12 mg
Vitamin B3 (PP, nicotinamide) 0.22 mg
Flavanoids 1.46 mg

The weight of pregnant and newborn rats was determined
using ACOM JW electronic scales with an accuracy of 0.01 g.
The absolute and relative mass of the liver, heart,
brain, and kidneys was determined.
The following organometric parameters were also de-
termined:
When examining the liver - the greatest length,
width, and thickness;
During the examination of the heart - the total
height, width, thickness, and volume of the heart muscle
were calculated;

During the examination of the kidneys — the length,
width, thickness, and volume of each of the kidneys;
During the examination of the brain — width and length.

The above-mentioned linear dimensions were exam-
ined using a calliper with an accuracy of 0.1 mm.

For the histological preparations, pieces of the liver,
brain, heart, and kidneys were put in a 10% solution of
neutral formalin. The samples were then prepared and
processed as described earlier in (Rtail & et al., 2020,
Dudchenko & et al., 2020). When examining liver prepa-
rations, attention was paid to the structure of classic
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lobules, perilobular zones, perisinusoid spaces, sinusoids;
the number of normal hepatocytes in the visual field was
determined; the relative areas occupied by liver beams in
the organ of adult and newborn animals were calculated.

During the examination of the brain, the structure of
all layers of the organ was visually evaluated, the width
of the inner pyramidal layer was determined, its cellu-
lar composition was established; the number of normal
neurons in the visual field, the glial-neuronal index, and
the average diameter of the capillaries of the organ were
identified. During the examination of heart preparations,
the morphological organisation of the heart muscle at the
light-optical level was visually evaluated; attention was
paid to the structure of cardiomyocytes.

During the examination of histological preparations of
the kidney, its histoarchitectonics were visually examined;
morphometrically, the area of the renal body, the diameter
of the proximal and distal renal tubules, and the diame-
ter of glomerular capillaries were determined, as the most
substantial indicators of the functionality of the organ.
Material sampling for electronomicroscopic examination
of the structural components of the tissues of the organs
under study was performed as described earlier in (Rtail
et al., 2020, Dudchenko et al., 2020).

According to the obtained data from transmission
electron microscopy of the liver, the morphology of hepat-
ocytes, their main organelles, sinusoids, and bile capillar-
ies was investigated. The diameter of hepatocytes and the
hepatocyte nuclei were determined, and the nuclear-cyto-
plasmic ratio was calculated. During the examination of

the brain, the structural organisation of neurons, the brain
glia, was investigated using transmission electron micros-
copy. The area and diameter of neurons in the inner py-
ramidal layer were determined morphometrically. The
nuclear-cytoplasmic ratio was calculated.

During the ultramicroscopy of cardiac preparations,
attention was paid to the morphology of cardiomyocytes.
The diameter of cardiomyocytes of the left and right ven-
tricles and their relative volume were determined. The
three-dimensional organisation of the ventricular myo-
cardium was investigated using raster electric microscopy.
During the examination of kidney preparations, the ulta-
microscopic organisation of the renal body and its main
components were investigated.

For a general blood test, haematological parameters
were determined in whole blood: haemoglobin content —
by the acetoncyanhydrin method (g/l); haematocrit (%),
the number of red blood cells (10'%/1), white blood cells
(10°/1), and platelets (10°1), content (%) of lymphocytes,
MID (eosinophils, monocytes), reticulocytes, granulocytes.
Analysis of elements in blood and organ samples was per-
formed by atomic absorption spectrometry with electro-
thermal and flame atomisation, as described earlier (Rtail &
Tkach, 2020). The content of K, Na, and Ca was determined on
an S-115-M1 AT “Selmi” spectrophotometer with flame ato-
misation in the emission mode (Table 2). The Mg, Fe, Mn, Zn,
and Cu content was analysed on a CAS-120.1 atomic absorp-
tion machine with an A-5 electrothermal atomiser and a Carl
Zeiss Jena graphite furnace in the adsorption mode (Rtail &

Tkach, 2020), the characteristics of which are given in Table 3.

Table 2. Spectral measurement and atomisation conditions for K, Na, Ca

Element Wavelength,nm Spectral gap,nm Combustible gas Oxidiser Temperature flame Flame type
K 769.9 0.4 C,H, air 2300 oxidising
Na 589.0 0.4 C,H, air 2300 oxidising
Ca 422.7 0.4 C,H, N,0 2950 stoichiometric
Table 3. Spectral and temperature-time measurement modes
Pyrolysis Atomisation
Element Wavelength, nm Gap width, Nm N N
T, °C T,S T, C T,S

Mg 202.6 0.4 1000 10 2200 5

Fe 372.0 0.4 1000 10 2500 5

Mn 279.5 0.4 1000 10 2500 4

Zn 213.9; 307.4 1.0 600 10 2100 5

Cu 324.7 0.4 1000 10 2500 5

Statistical data processing was performed using a pack-
age of applied statistical computer programmes — MS Excel
2016 and SPSS-17. The validity of differences between the two

samples was determined using the Student’s parametric t-cri-
terion. The difference was considered reliable if the prob-
ability of a random difference did not exceed 0.05 (p<0.05).
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Results and Discussion

When using the vitamin-mineral complex as a comple-
mentary food for pregnant rats, an increase in the average
size of the offspring was identified by 9.79% (p=0.0443),

while the stillbirth rate of animals decreased by 81.82%
(p=0.0324) relative to the control group of animals. No de-
velopmental abnormalities were detected in the compari-
son groups (Fig. 1 (a, b)).

b)

Figure 1 - three-day-old animals whose mothers consumed dry granulated feed as food during pregnancy (a)
and dry granulated feed with a vitamin-mineral complex (b)

The weight of newborn animals in the control group
increased by 21.11% (p=0.0396) on day 7 of postna-
tal development, and by 15.69% (p=0.0311) and 5.88%
(p=0.0438) on days 14 and 21, respectively. The weight of
newborn rats, whose mothers received the vitamin-mineral
complex, tended to increase by 28.48% (p=0.0324), 16.56%
(p=0.0171), and 5.52% (p=0.0580), respectively, on days 7,
14, and 21 of postnatal development. This allows asserting
the positive effect of the complex on the course of preg-
nancy and postnatal development of the offspring.

The main indicators of the overall development of
the offspring in the postnatal period (detachment of the
auricle, appearance of primary hair, eruption of incisors,
opening of the eyes, omission of testes, and opening of the
vagina) were within the physiological norm in both groups.
During the examination of the main sensory-motor reflexes
of offspring whose mothers consumed a vitamin-mineral
complex during pregnancy, it was identified that the timing
of their appearance corresponds to the norm and is fully
fulfilled. In particular, it was noted that the main reflexes
(turning over on a flat surface, avoiding a potential fall,
pendulum reflexes) tended to appear earlier, compared to
the control group of animals.

When investigating emotional and motor behaviour
and fine coordination of movements of newborn rats of
the experimental group, no pathological disorders were
identified, the animals showed good abilities, not inferior
to the animals from the control group. The ability of the
offspring of the experimental group to learn was at a high
level, which was manifested in such experiments as passive
and active avoidance with negative (pain) reinforcement
and learning in a maze with positive (food) reinforcement.

Macroscopic examination of internal organs (liver,
brain, kidneys, heart) did not identify any congenital de-
velopmental abnormalities in 7-day-old animals and
pathologies in mature females. Microscopic examination
of organ tissues identified a number of positive effects
from the use of the vitamin-mineral complex in animals of
both age categories. Thus, morphological examination of

the liver visually observed a decrease in apoptosis-altered
and necrotic cells in mature animals. Therewith, there were
almost no functionally defective hepatocytes in 7-day-old
animals (Fig. 2). It was identified that when using the drug,
the number of full hepatocytes in mature animals increases
by 8.17% (p=0.0482), respectively, and in young animals — by
5.03% (p=0.0137), in particular, in the latter cells had signs of
high functional activity. Ultramicroscopic examination con-
firmed the normal architectonics of animal liver tissue (Fig. 3).

Microscopic examination of the liver of rats in the con-
trol group of both age categories showed that the classic
liver lobules had a polygonal shape. In the corners between
the classic hepatic lobules were layers of loose connective
tissue that contain interparticle of blood and lymphatic
vessels and bile ducts. In 7-day-old animals, interparticle
connective tissue septa were not pronounced. Central veins
are located in the centre of the classic hepatic lobules. The
cytoplasm of most hepatocytes is evenly colored, light. The
nuclei are normochromic, located in the centre of the cells.
Apoptotically altered or necrotic cells and dilated sinusoid
capillaries were detected in the centrilobular zone of clas-
sic hepatic lobules in animals of both age categories of the
control groups (Figures 4 and 5).

Figure 2 - liver of 7-day-old animals whose mothers
received a vitamin-mineral complex during pregnancy:
1 - lumen of the central vein. Magnification x200

Animal Science and Food Technology. 2022. Vol. 13, No. 4
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the kidneys identified a decrease in the number of defective
glomeruli, tubules, and there was no pathological dilation
of capillaries, which was quite often observed in young an-
imals of the control group (Fig. 7).

Figure 3 — ultrastructure of the liver of 7-day-old animals
whose mothers consumed a vitamin-mineral complex
during pregnancy: 1 — lumen of the central vein;

2 - sinusoid capillaries

Figure 6 — the brain of 7-day-old rats whose mothers
consumed a vitamin-mineral complex during pregnancy.
Hematoxylin-eosin staining: 1 — molecular layer; 2 — outer
granular layer; 3 — outer pyramidal layer; 4 — inner granular
layer; 5 — inner pyramidal layer. Magnification x400

Figure 4 - liver of 7-day-old animals of the control group.
Hematoxylin-eosin staining: 1 — central vein lumen;
2 — destroyed hepatocytes; 3 — dilated sinusoid capillaries.
Magnification x400

Figure 7 - the cortical substance of the kidneys of 7-day-
old animals whose mothers consumed a vitamin-mineral
complex during pregnancy. Hematoxylin-eosin staining:
1 - renal glomerulus; 2 — glomerular capsule lumen;
3 — proximal convoluted tubules; 4 — distal convoluted
tubules. Magnification x400

In the molecular layer and outer pyramidal layer of the
cerebral cortex of 7-day-old rats, a lower density of neu-
rons and microglial cells was observed during the micro-
scopic examination, compared with a group of 7-day-old
rats whose mothers consumed a vitamin-mineral complex
during pregnancy (Fig. 8). Microscopic examination of the
heart of 7-day-old rats in the control group identified a
lower expression of connective tissue compared to their
mothers. No altered cardiomyocytes in animals of both age

In the brain tissue of 7-day-old animals, an increase in  categories were observed. During the histological examina-
the number of neurons was identified by 7.70% (p=0.0438) tion of kidney preparations in adult animals of the control
compared to the control group, and a decrease in the num-  group, the capsule, cortical, and medulla substances were
ber of functionally defective neurons in the visual field, clearly detected. In the cortical substance of the kidneys
which was presumably reflected in high learning and mem-  of 7-day-old animals in the control group, morphofunc-
ory indicators (Fig. 6). Morphological examination of the  tional glomeruli were identified, the lumen of the capsule
heart did not identify any deviations from the norm inboth  of which was not always visualised. Some proximal and dis-
young and mature animals, which indicates the benefit of  tal convoluted tubules tended to narrow. Sometimes dilated
the vitamin-mineral complex. Microscopic examination of  blood vessels were observed (Fig. 9).

WD=16.2mm 20.00kV __ x400 ___ 100pm

Figure 5 — ultrastructure of the liver of 7-day-old animals
of the control group: 1 — lumen of the central vein;
2 - sinusoid capillaries.
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Figure 8 — brain of 7-day-old rats of the control group.
Hematoxylin-eosin staining: 1 — molecular layer;
2 - outer granular layer; 3 — outer pyramidal layer;
4 - inner granular layer; 5 — inner pyramidal layer;
6 — polymorphic cell layer. Magnification x200

Figure 9 - the cortical substance of the kidney of 7-day-
old rats of the control group. Hematoxylin-eosin staining:
1 - renal glomerulus; 2 — morphofunctional glomerulus;
3 — narrowed proximal tubules; 4 — distal renal tubule;

5 — dilated capillary. Magnification x200

Using functional research methods, a tendency to in-
crease the content of zinc, iron, cobalt, magnesium, and
copper was identified, to a greater extent in the liver and
kidneys. This is presumably reflected in the improvement
of the antioxidant systems of the body and the reduction
of morphofunctional necrotic cells. Microelement analysis
of whole blood showed an increase in iron concentration.

Among the main indicators of the general blood test,
the level of haemoglobin and the number of red blood cells
experienced the greatest changes. Thus, in animals that
consumed a vitamin-mineral complex during pregnancy,
the haemoglobin level increased by 3.45% (p=0.0238), and
the number of red blood cells — by 11.6% (p=0.0292), re-
spectively, in the control group. In their offspring, the level
of haemoglobin increased by 19.05% (p=0.0483), and red
blood cells — by 41.75% (p=0.0311) compared to newborn
rats whose mothers did not consume the vitamin-mineral
complex. Therewith, there was an increase in the color in-
dex. In animals that consumed the vitamin-mineral com-
plex during pregnancy, it increased by 14.29% (p=0.0152),

and in their offspring — by 11.63% (p=0.0382) according to
the control indicators, which allows asserting the positive
effect of the complex on the processes of hematopoiesis.

Thus, it was identified that when using a vitamin-min-
eral complex as a complementary food for pregnant rats,
the average size of the offspring increases, while the still-
birth rate of animals decreases. Therewith, no abnormali-
ties in the development of offspring were detected. Bryan
et al. (2004) also observed an increase in pregnancy cases in
cows due to the use of chromium-methionine as a supple-
ment to the main feed. In the studies of Shtapenko (2019),
it was shown that organic complexes of manganese, zinc,
and chromium in low doses do not have a cytotoxic effect
on cultures of cells of reproductive organs. The author
notes the high survival rate of cells and an increase in their
proliferation rate.

Analysis of the results of the studies by O. Shtapenko
(2019) also showed that the use of chromium-methionine
in rabbits for 1.5 months before fertilisation contributed
to their reproductive function, increased fertilisation and
embryo implantation. This allowed getting the maximum
number of fetuses and the lowest preimplantation mortality
compared to the control. O. Shtapenko (2019) notes that
the blood counts of rabbits that consumed chromium-me-
thionine were normal. She highlights an increase in red
blood cells and haemoglobin, which indicates the activ-
ity of hematopoiesis, increased oxygen uptake by tissues,
which indicates a higher favourability of females to scurril-
ity, which positively correlates with reproductive function.

In the study, in the indicators of the general blood
test, the level of haemoglobin, the number of red blood
cells, and the colour indicator increased both in pregnant
females and in their offspring, which allows asserting the
positive effect of the vitamin-mineral complex on the pro-
cesses of hematopoiesis. In addition, an increase in the
content of zinc, iron, cobalt, magnesium, and copper, to a
greater extent in the liver, kidneys and iron in whole blood
was identified, which was identified in improving the antiox-
idant systems and reducing morphofunctional, necrotic cells.

E. Biletska et al. (2014) researched the histomorpho-
logical state of the placenta and features of placentogen-
esis under the influence of zinc chloride and identified a
positive effect on placentogenesis and the development of
a mature fetoplacental complex. In the study, a decrease
in apoptosis-altered and necrotic liver cells in females was
observed. In addition, hepatocytes had high functional
activity. In 7-day-old animals, there were no functionally
defective hepatocytes at all, which confirms the positive
effect of adding a vitamin-mineral complex of this compo-
sition to the diet of pregnant females.

Conclusions

Thus, after applying the presented vitamin-mineral com-
plex, a positive effect was identified on both pre- and post-
natal development of offspring: the average indicators of
offspring increased by 9.79% (p=0.0443), while the still-
birth rate decreased by 81.82% (p=0.0324). The absence of

Animal Science and Food Technology. 2022. Vol. 13, No. 4
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negative side effects of the complex on the investigated target
organs (liver, brain, heart, kidneys), and a positive effect on
their morphofunctional characteristics is proved: the num-
ber of full-fledged hepatocytes increases in mature ani-
mals by 8.17% (p=0.0482), and in young animals - by 5.03%
(p=0.0137), in the brain tissue of 7-day-old animals, an in-
crease in the number of neurons by 7.70% (p=0.0438), and a
decrease in the number of functionally defective neurons,
which probably affects the development of basic reflex and
behavioural responses, motor activity, and cognitive activ-
ity. In addition, the results of functional research methods,
in particular, microelement analysis of organs identified a
tendency to increase the amount of zinc, iron, cobalt, mag-
nesium, copper, which was reflected in the improvement
of the antioxidant systems of the body; there was also a

positive effect on the processes of hematopoiesis: the level
of haemoglobin increased by 3.45% (p=0.0238), and the
number of red blood cells — by 11.6% (p=0.0292).

The results obtained can become morphological evi-
dence for the choice of correction of macro, microelement,
and vitamin balance and prevention of their deficiency in
pregnant women and prevention of the development of
deficient conditions in infants. The prospects for further
research are to examine the morphological state of organs
from the use of various vitamin-mineral complexes during
normal pregnancy in white rats and their offspring, to ex-
amine the elemental analysis of target organs and whole
blood, and to conduct a comparative-statistical analysis
of the influence of vitamin-mineral complexes of different
composition.
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AHoranjis. BitamiHHO-MiHepanbHMi DedillUT € HOCUTD TOIMMPEHUM SIBUILIEM Y CBiTi, [0 HETaTUBHO IT03HAYAETHCSI HA POCTI
1 PO3BUTKY [iTeii, MPOBOKYE PO3BUTOK XPOHIYHOI MaTosOTii, anepriunnux craHiB. Oco6IMBO YYTIMBUM [0 JAHOTO CTAHY €
JIUTSUe Hace/leHHs Ta BaTiTHI XXiHKu. Bepyun 10 yBaru BiTaMiHHMIA Ta eleMeHTHMI CKIaJ KOKHOTO 3 IIperapariB, BUHUKAE
HeOOXigHICTh HoCaianTy edekT pisHUX KOMILIEKCIB Ha opraHizmM. MeTol0 HOCTiAsKkeHHs 6Y/I0 BUBYMTY MOPQOIOTiuHMIA
CTaH OpraHiB Bif 3aCTOCYBaHHS BiTaMiHHO-MiHepaJbHOTO KOMIUIEKCY TIiJ yac HOpMaabHOI BariTHOCTI y 6i1MX HIypiB Ta
iX MOTOMCTBI Ta OOCTIAUTY eleMeHTHUIT aHaJli3 opraHiB-MillleHeli i 1[iTbHO1 KpoBi. [IJisI HOCSITHEHHSI TOCTaBIeHOI MeTu
eKcIlepMMeHT OYB MpoBefeHNIt Ha BariTHMX caMKax 6inx 1abopaTOpHMX IIypiB Ta OTPMMAaHOMY Bif, HUX TOTOMCTBI. [Jist
JOCTiIKeHHS BUKOPUCTOBYBAIM TiCTONMOTIUHMI, YABTPAMiKpPOCKOMIUHMII, MOphOMETPUUHMIL, aTOMHO-a6COPOITitHMIA,
¢dbyHKIiOHAIBHMIT METOIM Ta CTAaTUCTMUYHMIA aHami3. Bylo BUSIBIEHO MO3UTUBHMUII BIUIMB BiTaMiHHO-MiHepaabHOTO
KOMILIEKCY BUOPAHOTO CKIAAy, SIK Ha IMpe- TaK i MOCTHATaAbHUIT PO3BUTOK MOTOMCTBA. CepeliHi MOKa3HUKM MPUILIONY
36inpimanch Ha 9,79 % (p = 0,0443), BogHOUac 3MeHIMBCs Ha 81,82 % (p = 0,0324) MOKa3HUK MePTBOHAPOIKYBAHOCTI.
IloBemeHO BifCyTHICTb HeraTMBHOI MO6IYHOI Iii KoMIUIeKCcy Ha GOopMyBaHHSI OCHOBHMX pedIeKTOPHUX Ta MOBeLiHKOBUX
peakiliif, pyXoBy aKTMBHiCTb, KOTHITMBHY MisSUIbHICTb ITOTOMCTBA. [IOKa3aHO TMO3UTUBHMI BIUIMB Ha MOPQOIOTiyHi
XapaKTepUCTUKU MeUiHKM, MO3KY, CepPLIsl, HUPOK: 36iIbIINIACh KiIbKiCTh TOBHOI[IHHMX TeMaTOLMTIB Y 3pi/IMX TBAPUH Ha
8,17 % (p = 0,0482), a y Mmosmoaux TBapuH — Ha 5,03 % (p = 0,0137), y TKaHMHi rOJIOBHOTO MO3KY 7-I€HHUX TBAPMH BUSBIEHO
36ibIIeHHS KiJIbKOCTi HelpoHiB Ha 7,70 % (p = 0,0438), a TAaKOK 3MeHIIeHHS KiTbKOCTi GYHKIIOHATbHO HETTOBHOI[IHHUX
HeiipoHiB. MikKpoesieMeHTHMIi aHa/li3 OpraHiB BUSIBUB TEHAEHIIIIO 10 36iIbIIIeHHS KiIbKOCTI HU3KM MiKpOEJIEeMEHTIB, 0
3HAMILIO BiIOMTOK Y MOKpalleHHI aHTMOKCUAAHTHUX CUCTEM OpraHi3my. BinmiueHO MO3UTUBHMIT BIUIMB KOMIUIEKCY Ha
Mpoliecu KPOBOTBOPeHHS. OTpMMaHi pe3yabTaTi MOXKYTb CTATU MOPHOIOTIYHUM JOKA30M AJis1 BUOOPY KOpeKllii Makpo-,
MiKpoeneMeHTHOTO, BiTaMiHHOTO 6anaHcy, npodinakTuku ioro mediuuTy y BariTHMUX Ta MOMEPeIKeHHS PO3BUTKY
nediuUTHUX CTaHiB Y HEMOBJISIT

KirouoBi ci1oBa: TBapMHM, IOTOMCTBO, BiTaMiHM, MOpGOIOrisi, Makpo- Ta MiKpoerneMeHTH!
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