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Preface

An urgent issue of applied veterinary medicine and other related industries is
the determination of the adaptive potential of the body, which determines its tolerance
to the negative effects of extreme environmental factors. The body's resistance is due
to physiological and biochemical processes that underlie the development of specific
reactions, which are closely interconnected with the structural organization of their
cells and, above all, membrane systems. In mammals, in the course of evolution, a
complex of structural and metabolic adaptation mechanisms has been formed both at
the cellular and at other levels of organization, as a whole ensures their adaptation to
changing conditions of existence (temperature fluctuations, oxygen concentration in
the environment, radiation background, contamination of drinking water and feed
xenobiotics [1, 2].

Now, the key role of structural and functional destabilization of cell
membranes due to phospholipid deficiency, lipid peroxidation and their hydrolysis in
the pathogenesis of inflammatory, dystrophic and degenerative processes has been
scientifically and experimentally proven [3-5]. This indicates the feasibility of
introducing reparative therapies in veterinary medicine and medicine, which include
phospholipid-containing drugs, in particular, the most famous in the world -
Essentiale® Fort N. Numerous studies in experiments on laboratory animals and
when used in clinical practice have confirmed the positive effect of essential
phospholipids on the structural organization of cell membranes, intracellular
metabolism, the functional ability of mitochondria, antioxidant processes Sys,
explains the active use of phospholipid-containing drugs in hepatopathology and
enteropathology, cardiovascular diseases, intoxication of the body, etc. [7-9].

The structural similarities with phospholipids of mammalian tissues are raw
materials of animal origin, in particular, obtained from milk, as well as a by-product
of its processing - butterdish, which is a cheap and safe source of biologically active
substances. Based on them, we created a biologically active additive (BAA) “FLP-

MD”, which is characterized by membrane-active properties and reparative effect of



action. Therefore, it is advisable to use reparative therapy in applied veterinary
medicine, focused on the peculiarities of pathogenetic disorders, taking into account
the natural potential and physiological ability of cells to self-restore lost functions,
especially damaged intracellular structures — membrane systems. This approach,
along with traditional therapy in the medical field, helps to reduce the economic
damage from animal death, the occurrence of relapses and complications of relevant
pathologies, as well as the solution of environmental, food and biological safety

problems.

Respectfully,

team of authors



CHAPTER 1
INFLUENCE OF MILK PHOSPHOLIPIDES ON THE FUNCTIONAL
CONDITION OF BODIES AND ORGANISM SYSTEMS

1.1 The use of dietary supplements in veterinary medicine

Preventive medicine that studies the problems of common non-communicable
diseases, based on the identification of risk factors for the disease. An urgent task is
to assess the risk of developing a chronic process, the formation of which correlates
with the duration of the action of risk factors and their intensity. A chronic
pathological process is formed under the influence of risk factors for a long period. In
this regard, to suspend it or achieve regression of the disease is possible only as a
result of prolonged exposure to corrective factors while eliminating or attenuating the
effects of negative factors. Inhibition of the progression of the pathological process
and, especially, its reverse development is an extremely difficult task that requires the
use of rehabilitation measures.

New rehabilitation technologies for rehabilitation treatment include
endoecological rehabilitation aimed at improving the natural cavities and spaces
formed by the serous and mucous membranes, endothelial structures, as well as the
restoration of the extracellular and cellular structures [1, 2]. Currently, there are four
levels of endoecological rehabilitation. Particularly noteworthy is the fourth level,
which is aimed at stimulating cell regeneration and structural and functional
restoration of cell formations: external and intracellular membranes, protoplasm,
membrane receptors, nuclear structures. The task of the fourth level of rehabilitation
is solved by correcting the diet of animals with biologically active substances of
membranotropic action, local action of membranotropic drugs [3].

The criterion for assessing the effectiveness of endoecological rehabilitation of
the fourth level can be methods that characterize the processes that occur in cell
(biological) membranes. The membrane responds to external signals and induces the

production of the corresponding metabolites by the cell; it is able to effectively
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rebuild in response to various factors. The physical state of the membrane is known
to be determined by phospholipids, primarily  phosphatidylcholine,
phosphatidylethanolamine and phosphatidylserine, which contain the bulk of the
polyene fatty acids of the ®-6 and ®-3 structure [4, 5].

In the process of rehabilitation therapy at the fourth level of endoecological
interaction, there is a directed regulation of cell lipid metabolism, which is carried out
through the enzymatic block of desaturation of fatty acids, as well as due to the
stabilization of vasodilator function in the synthesis of eicosanoids [6]. Moreover, the
intensity of lipid modification of cell membranes depends on the depth and nature of
the initial metabolic disorders. The fourth level will be especially effective in
rehabilitation for years, but the effect can be seen on several generations of the
rehabilitated.

Most drugs from the arsenal of humane and veterinary medicine are artificially
synthesized. Along with the quick effect of their use, the development of severe
complications is possible, it is extremely dangerous in case of complex clinical
situations [7, 8]. The likelihood of side effects requires deliberate and careful
prescription of such drugs in each case of the disease. Often the risk of negative
effects of synthetic drugs on a living organism limits the possibility of their
appointment due to existing contraindications. The vast majority of such drugs has
cumulative properties and, if the recommended therapeutic and preventive doses are
not followed, produces a toxic effect on the body.

The unqualified prescription of drugs, especially synthetic ones, often causes
the development of a "drug" disease. According to statistical materials, the “drug”
disease is the cause of death of about 100,000 people and the cause of the
development of serious diseases in 2,200,000 people a year, unfortunately, no such
studies have been conducted on the situation with animals. In many cases of "drug"
disease, life-threatening side effects are noted: cardiac arrhythmia, renal failure,
internal bleeding, and a critical decrease in blood pressure.

Along with this, the source of chemicals in the human body are food, including

animal origin. The use of various chemicals in the livestock industry is carried out in
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order to increase the productivity of farm animals, prevent diseases and maintain feed
quality. These are antibacterial substances (antibiotics, sulfonamides, nitrofurans),
hormones, tranquilizers, antioxidants and the like. The systematic use of food
contaminated with these substances impairs their quality, makes it difficult to conduct
a sanitary and veterinary examination, and leads to the emergence of resistant forms
of microorganisms. Therefore, it is extremely important to ensure the necessary
control of the residual amounts of these contaminants in food products using fast and
reliable methods.

The use of natural, environmentally friendly raw materials with low cost to
create biologically active additives (BAA) of therapeutic and prophylactic action
should help reduce the negative impact of enteropathology on the health status of
newborn animals and the formation of their productive qualities [9].

So, modern pharmaceutical production focuses on the search for new, efficient,
environmentally friendly and at the same time more cost-effective technologies; as a
whole, it must solve an extremely important task - preserving human health and the
environment.

The components of dietary supplements can be various organic and mineral
substances of natural origin, which, along with other properties of membranotropic
action. These are phospholipids, essential fatty acids, amino acids, vitamins, etc. [10,
11].

The structural and functional role of phospholipids. Cell membranes are 60%
phospholipids [12]. Homeostasis of transport processes through membranes mainly
determines their phospholipid composition. Phospholipids determine the intensity of
the current repair of membranes and affect the functional condition of cell
membranes [13]. Especially high in phospholipids are nerve and liver cells.
Phospholipids also exhibit antioxidant properties, blocking the negative effects of
free radicals on the body, which also cause age-related pathologies. Phospholipids are
the main factor in the longevity of the body, because it is they that remove cholesterol
from soft atherosclerotic plaques. Phospholipids even exhibit an anti-cancer effect,

increasing the life expectancy of patients for cancer by more than 2.5 times.



Neutral phospholipids, such as sphingomyelin and phosphatidylcholine, are
predominantly localized on the outside of the membrane in combination with a small
amount of phosphatidylethanolamine. The inner (cytosolic) part of it consists of a
large amount of phosphatidylethanolamine, as well as phosphatidylserine and
phosphatidylinositol. Sphingomyelin and phosphatidylcholine mainly control the
laminar configuration of the surface of membranes, which ensures their stability [14].

With the aging of the body, the content of phospholipids decreases both in the
blood and in various tissues. A decrease in the content of phospholipids is associated
with a decrease in the rate of their synthesis and self-renewal [12].

The main mechanism of cell damage is oxidative stress and impaired
membrane integrity, as well as the development of phospholipid deficiency [15].

Exogenous phospholipids are material for the restoration of cell membranes in
exchange for chemically converted lipids. In experiments on rats, it was proved that
the introduction of essential phospholipids significantly reduces the percentage of
cells that are subject to apoptosis under the influence of alcohol [16]. It has been
demonstrated that with prolonged alcohol exposure, the administration of essential
phospholipids reduces the activity of cytochrome P450 2E1 [17]. Exogenous
phosphatidylcholine under experimental conditions helps to reduce the level of
inflammatory activation of Kupffer cells and their production of proinflammatory
cytokines IL 1b and TNFa, which means an important additional therapeutic effect
[18, 19].

The antifibrotic effect of essential phospholipids in vitro and in vivo (with
alcoholic liver disease) has already been proven [20]. This effect is explained by their
effect on stellate (collagen-producing) liver cells. The use of phosphatidylcholine
reduces the level of activation of stellate cells and the production of procollagen.

Damage to the surface membrane of cells is accompanied by an increase in its
permeability, disorganization of receptor structures, disruption of carrier molecules
and a decrease in transmembrane potential [21-24]. As a result of the violation of the
integrity of the lipid bilayer of mitochondrial membranes and the loss of the

transmembrane potential, accelerated release of reactive oxygen species, as well as
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cytochrome C (under physiological conditions isolated inside the mitochondria) into
the cytoplasm is observed. The interaction of cytochrome C with the cytoplasmic
protein of caspase 9 is a key step in the activation of the cascade of reactions,
resulting in DNA degradation and cell death. So programmed cell death, apoptosis,
can occur. Under light microscopy, histological signs of necrosis are cytoplasm
edema, neutrophilic infiltration [25]. The development of apoptosis is indicated by
karyopicnosis, karyorexis, and the formation of apoptotic bodies [26]. In such
situations, the positive effect of the use of essential phospholipids, which have
antioxidant potential, has been proven. Thus, when they enter the body as
components of drugs, free radicals bind.

Under experimental conditions, phosphatidylcholine helps to reduce the level
of inflammatory activation of Kupffer cells and their production of pro-inflammatory
cytokines IL-1p and TNF-a, which has an important additional therapeutic effect
[27].

Deficiency of phospholipids in the diet of animals leads to the accumulation of
fat in the liver, its fatty degeneration, and then to cirrhosis [28].

Biological properties of fatty acids. Fatty acids are an important component of
lipid homeostasis [29]. Now more than 200 fatty acids are known. In humans and
animals, about 70 representatives of this class of compounds are found. The main
biological functions of fatty acids: energy, structural, the creation of fat depots in the
body, the formation of lipid regulators, participation in the formation of secondary
messengers [30] and the regulation of the expression of a number of genes, the
regulation of free radical oxidation, protein acylation and the formation of a lipid
“anchor”, necessary for the interaction of lipid and protein molecules.

Fatty acids are divided into saturated (SFA), monoenoic (MUFA) and
polyenoic (PUFA) [31]. All mammals are able to synthesize de novo fatty acids from
acetyl-CoA. The final product of this synthesis is palmitic acid (Cieo), which is
capable of converting into a stearic fatty acid (Ciso) by attaching a carbon atom
(elongation). However, in order to maintain microviscosity, structure and function of

cell membranes, unsaturated fatty acids (UFA) are necessary for the formation of
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lipid mediators.

Essential fatty acids are linoleic, arachidonic, linolenic and a-linolenic acids.
They are formed from oleic acid in plants, but not in animal cells [6].

Now the main focus is on the study of the unique biological properties of
PUFA, which are essential fatty acids and are not synthesized in the human body.
However, SFA and MUFA are the energy reserve of the body, they are involved in the
acylation of cellular proteins and the conduct of signals in the cytoplasm. They create
a "background" on which the more subtle action of PUFA is manifested. Monoenic
fatty acids have antioxidant properties.

Fatty acids perform different functions in cells. They participate in the
formation of microviscosity of the lipid bilayer, modify the conformational
rearrangements of channel-forming proteins, receptors and enzymes, is a substrate for
the synthesis of lipid mediators of free radical products, and regulate cellular
metabolism and expression of certain genes [6].

The main functions of fatty acids in the body:

1. Creation of a system of cell membranes, regulation of microviscosity of a
lipid bilayer.

2. The formation of biologically active lipid mediators - eicosanoids.
3. Ensuring the energy needs of the cell.

3. Participation in free-radical processes of oxidation, the formation of
secondary and final products of lipid peroxidation modifiers of the state of lipids,
proteins and nucleic acids.

4. Participation in the transmission of intracellular signals, the regulation of
the activity of protein kinase and other enzymes.

5. Acylation of cellular proteins and providing lipid-protein and protein-
protein interactions.

6. Prevention of proteins from denaturation (serum albumin) and
glycosylation, reducing the content of proteins of the "acute phase".

7. Antioxidant effect of MUFA.

8. Regulation of endothelial cell migration.
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9. Participation in postnatal formation (morphogenesis) of bone tissue in
animals.

The stabilizing effect of ®-3 PUFA and palmitate by plasma proteins, including
serum albumin, has been established. This protein is a physiological carrier of fatty
acids, bile acids and biologically active factors in the blood. Fatty acids are not only
“passengers” of this protein, but also change its conformation, increase resistance to
hydrolytic and denaturing effects. Reducing the content of -3 PUFA on the surface
of serum albumin determines the "aging" of the protein, contributes to its elimination
from the bloodstream. Polyene fatty acids ®-3 are more powerful stabilizers of
plasma proteins than chemical compounds. It is believed that the ability to suppress
biochemical changes in serum proteins determines a decrease in the formation of
autoantigens and the protective effect of w-3 PUFAs in chronic autoimmune diseases
[14].

The oxidation of SFA and MUFA in lymphocytes involving carnitine-
palmitoyltransferase and the formation of CO: is an important point for the energy
supply of proliferation. With mitogen-induced proliferation, the oxidation of fatty
acids in lymphocytes increases to 35—40% [6, 12].

Changes in the phospholipid composition of cell membranes under the
influence of PUFA affect the migration activity of cells. It is known that the migration
and proliferation of endothelial cells is a key stage in the regeneration and restoration
of blood circulation in ischemic tissues. Polyene fatty acids - eicosapentaenoic (Czo:s),
docosapentaenoic (Cz2:5) and docosahexaenoic (Cz2:6) dose-dependently stimulate the
migration and proliferation of endothelial cells in culture. This effect is more
pronounced in docosapentaenoic fatty acid, which stimulates the migration of
endotheliocytes at a concentration of 0.5 mg/ml. This allowed us to recommend these
PUFAs for the prevention of atherogenesis [6, 12].

It has been proven that with PUFA accumulation in the membranes of
splenocytes, the expression of HSp 25 and HSp 27 increases, and the sensitivity of
these cells to apoptosis decreases [6].

Thus, taking into account the important biological functions of fatty acids —
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structural, regulatory, and others, one should use the capabilities of feed rations and
lipid additives not only to normalize lipid metabolism, but also to correct the state of
cell membranes, immune function and prevent pathological processes — obtaining an
anticoagulant, vasodilating, anti-inflammatory, immunomodulatory effects in the
body.

The antioxidant and membrane-stabilizing effect of fat-soluble vitamins A
and E. The problem of providing various types, primarily in the application of
industrial technologies for the production of livestock products, biologically active
substances, including vitamins and vitamin-like compounds, remains one of the most
difficult and pressing issues in animal husbandry and veterinary medicine. Of
considerable interest are applied developments to create new highly effective new-
generation drugs and feed additives based on natural sources of vitamins and other
biologically active compounds [32, 33].

Today, quite quickly you can create a new generation of highly effective
medical preparations based on active derivatives and metabolites of vitamins,
coenzymes and other biologically active compounds.

Fat-soluble vitamins are necessary for the normal functioning of all organs and
systems of the body [34]. In the liver of animals 75-90% of the total supply of
vitamin A in the body is deposited. The fundamental function of vitamin A (retinol) in
the body is its participation in the processes of proliferation and differentiation, which
underlies the growth and development of animals. This vitamin plays a leading role in
the differentiation of epithelial cells. Therefore, with A-hypovitaminosis, a decrease
in the synthesis of growth factor is observed, DNA synthesis slows down, the number
of mucosynthetic goblet-like cells and enterocytes decreases, xerophthalmia (dryness
of the cornea of the eye) develops, which ends with keratomalacia or
panophthalmitis. Recent experimental data indicate that retinol is a minor component
of cell membranes, that is, a deficiency or excess of it leads to a violation of their
structure and functions. Vitamin A deficiency reduces the regulatory mechanisms of
natural resistance of animals, disrupts the synthesis of collagen in bone tissue (the

growth of the tubular bones of the extremities is delayed). Directly or indirectly, it
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affects protein synthesis, the formation of glycosaminoglycans, the ultrastructures of
goblet-like cat cells, and lipid synthesis [35]. Its deficiency leads to an increase in the
likelihood of infectious diseases, a decrease in night vision and the occurrence of
conjunctivitis.

Vitamin E (tocopherol) lowers insulin levels, normalizes blood circulation,
participates in restoring vascular elasticity and strength, prevents hemorrhages,
improves oxygen transport to the eye and brain cells, increases the resistance of cell
membranes to oxidation, and has a protective effect on vascular and heart cells. As an
antioxidant, vitamin E prevents cardiovascular disease. It plays a significant role in
eliminating cataracts and glaucoma along with carotenoids and selenium, which is
necessary for tissue repair. It is necessary for the normal functioning of the nervous
and muscle systems, strengthening the walls of the capillaries, improving immune
function; purification of blood from fats [36]. Vitamin E, along with other
antioxidants, reduces the damaging effect of free radicals [37].

According to scientists, dietary supplements with antioxidant properties can
prevent oxidative stress [38]. Fat-soluble antioxidants (alpha-tocopherol and
carotenoids) play a major role in protecting the basic structural components of
biomembranes, such as phospholipids and proteins immersed in the lipid layer [39].
Vitamin E is a fat-soluble antioxidant that is located in the cell membrane. According
to scientists, only 20-40% of alimentary vitamin E is absorbed by the body, so it is
recommended to use it as part of dietary supplements. Vitamin E contains a phenolic
ring with a double bond system, so it easily gives away the electron to free radicals,
restoring them to stable products. The phenoxyl radical, which is formed in this case,
is itself quite stable and is not involved in chain extension [40].

For the absorption of exogenous origin of retinol and tocopherol in the
intestine, a necessary condition is the sufficient entry of bile acids into the duodenal
lumen [41].

Proteinsynthetic and phospholipid-forming functions of methionine. One of
the important micronutrients in animal feeding is protein [42]. High-protein diets

contribute to the restoration of the disturbed structure of internal organs and stimulate
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the synthesis of enzymes necessary for the decontamination of toxins. Characteristic
of liver diseases is an increase in protein catabolism, causing excretion, and loss of
muscle mass. Protein deficiency in feed is very unfavorable for viral liver damage, as
it violates the adequate response of the immune system. The development of the
immune response is preceded by the development of proliferation and differentiation
of immune cells, increases energy costs and the need for adequate protein supply.

It was established that the initial stage of the immunological response is
accompanied by a 7—-15-fold increase in the transmembrane flow of amino acids,
nucleotides, and other plasma substances [43]. The inclusion of amino acids is
accompanied by a high intensity of protein synthesis in the cell. It is known that
antigen-dependent activation of lymphocytes is characterized by their high metabolic
rate, increased activity and requires continuous energy and substrate support at a
higher level.

In diseases of internal organs, it is important not so much the absolute amount
of protein in the diet as its quality. Sources of protein should contain essential amino
acids, primarily methionine, N-acetylcysteine, glutathione, arginine, lysine, etc.
Methionine is important to reduce toxic effects on the liver, because it converts to
glutathione due to cysteine and thereby participates in the neutralization of toxins. In
addition, without methionine, synthesis of choline, an important component of cell
membrane phospholipids, is impossible; methionine reduces fatty liver, acts as an
energy source for the immune system. Arginine has the ability to bind ammonia,
stimulates the ornithine cycle, which is important for detoxification, promotes liver
regeneration, improves the function of T-lymphocytes, and has a beneficial effect on
the thymus gland and the muscular system. Cysteine is a precursor to glutathione,
which has a detoxifying effect. Amino acids have a positive effect on the restoration
of liver cells, improve the function of all organs and tissues, including the immune
system.

SH-amino acids (cysteine, cystine, methionine) possess certain antioxidant
activity. Moreover, SH groups act as competitors with other substrates — objects of

oxidation that do not produce free radicals and actually terminate the chain reaction
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of free radical oxidation [44]. SH compounds are capable of prolonging the lifespan
of the NO molecule. However, the therapeutic use of compounds containing SH
groups is limited due to their low permeability through cytoplasmic membranes, they
can be protectors from intracellular oxidative stress, and also because of the ability to

stimulate peroxide reactions in the intercellular medium [45].

1.2 Biological properties of milk phospholipids

The toxicity of the biologically active phospholipid-dietary supplement “FLP-
MD” was determined in laboratory conditions on CBA mice by oral administration.
The duration of the observation period is 16 days.

These tests are widely used by toxicologists as a relatively quick,
uncomplicated, low-cost and statistically reliable method for assessing the negative
effects of drugs on objects such as laboratory animals.

The studies were conducted on laboratory mice of the CBA line obtained from
healthy individuals of the vivarium of the Institute of Oncology of the Academy of
Medical Sciences of Ukraine. Used experimental mice that reached puberty at the
beginning of the experiments. Healthy individuals were selected, which had
approximately the same size and weight, had never before been used in other
laboratory studies and manipulations. The weight of the mice was monitored
throughout the experiment. So, at the beginning of the experiment, males weighed
19-20 g, females — 18-19 g.

To study the biological properties of the phospholipid-containing dietary
supplement "FLP-MD" groups of experimental animals were composed of ten mice
(five of each sex), which were placed in cells. Mice were kept in five individuals in a
separate cage.

The drug was fed to mice every day for 16 days. After administration of the test
substance, the mice had free access to food and water. Food intake was monitored by
both test and control mice.

We observed changes in the general condition of the animals, the presence of
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symptoms of intoxication. Every 24 hours of the experiment, the mice were weighed
and the amount of feed consumed was monitored. After the experiment, the mice
were decapitated under ether anesthesia, blood samples were taken for hematological
and biochemical studies, stomach and intestine samples for histological studies.
Histological samples were stained with hematosinyl-eosin, blood smears according to
Romanovsky.

Throughout the experiment, the behavior of animals in the experimental group
did not differ from that in mice of the control group. When assessing the appearance
(condition of the skin, coat, mucous membranes) in mice of the experimental group,
no differences were revealed compared with animals of the control group. After
administration of the dietary supplement “FLP-MD”, no symptoms of intoxication
(tremors, seizures, paresis and paralysis) were observed in animals of the
experimental group.

During visual observation in experimental animals, the frequency of urine
output and defecation, as well as the color of urine and feces did not differ from those
in the control group.

The dynamics of changes in body weight of CBA mice of various groups are

given in Table. 1.1. According to the table, when feeding a phospholipid-containing

Table 1.1. The average change in body weight of mice (g) over the period of the

experiment (M £ m, n =5 in each group)

Body weight (g)
Group of animals
2 day 5 day 8 day 10 day 16 day
Experimental | females |[17.7£0.3 |18.4+0.1 |18.6+0.3 | 18.8+0.3* |19.0+0.3*
Group males 19.5+0.4 |20.5+0.6 |21.1£0.6 | 22.1+0.4* [22.85+0.3*
Control females |18.1£0.2 |18.6+0.3 |18.7+0.2 18.9+0.2 19.7+0.6
Group males 21.0+0.3 |22.0+0.6 |20.9+0.7 | 20.9£1.0 21.1+£1.3

Note: * - p <0.05, compared with the initial data on the second day of the

experiment in the context of the corresponding groups.
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dietary supplement “FLP-MD” to mice for 16 days, a significant increase in the body

weight of mice was observed after 10 days of experiment in both males and females.

The results of the study of hematological parameters of the peripheral
blood of mice treated with phospholipid-positive dietary supplement "FLP-MD" for
16 days are presented in table. 1.2.

Table 1.2. Hematological parameters of experimental mice

(M £m, n =35 in each group)

Indicator Males Females
experimental | control | experimental control
group group group group
Erythrocytes, x 10'%/1 6.01+ 7.22+ 6.97+ 7.60+
0.25 0.25 0.51 0.66
Hemoglobin, g/l 112.0+ 116.8+ 116.3+ 115.3+
1.7 2.7 3.03 1.8
Hematocrit, 0.46=+ 0.45+ 0.47+ 0.43+
conv. units 0.03 0.01 0.01 0.02
Platelets, x 10%/1 548.67+ 515.20+ 611.25+ 607.25+
145.60 41.20 26.56 39.02
Leukocytes, x 10%/1 6.78+ 6.80+ 5.97+ 5.40+
0.56 0.44 0.35 0.77
Stab 10°/1 0.021+ 0.040=+ 0.051+ 0.056=+
leukocytes 0.014 0.023 0.021 0.021
% 0.30+ 0.20+ 0.83+ 1.00+
0.20 0.12 0.33 0.36
Segmental 10°/1 1.08+ 1.06+ 1.07+ 1.14+
leukocytes 0.06 0.28 0.25 0.19
% 16.60+ 15.00+ 17.67+ 21.29+
1.96 3.38 3.77 2.93
10°/1 0.17+ 0.22+ 0.15+ 0.13+
Eosinophiles 0.05 0.08 0.03 0.02
% 2.50+ 3.30+ 2.58+ 2,71+
0.63 1.35 0.45 0.56
10%/1 0.22+ 0.39+ 0.28+ 0.33+
Monocytes 0.05 0.14 0.03 0.09
% 3.20+ 5.50+ 4.75+ 6.21+
0.66 1.75 0.64 1.60
10°/1 5.30+ 5.13+ 4.44+ 3.73+
Lymphocytes 0.56 0.20 0.38 0.68
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% 77.60+ 76.00+ 74.50+ 68.36+
2.14 2.76 4.61 4.58

ESR, mm / hour. 0.80+ 1.60+ 1.33+ 1.51+
0.10%* 0.14 0.17 0.29

Note: * - p <0.05, the difference is significant compared with the control.

According to the results presented in mice of the experimental group, the

amount of erythrocytes and the ESR in the blood decrease under the influence of

phospholipids of the dietary supplement, which is better expressed in females
(correspondingly from (7.22+0.25) x 10'%/1 to (6.04+0.25) x 10'%/1 s (1.6£0.24) mm/h
to (0.8£0.2) mm/h, p<0.05). All other indicators of animals treated with dietary

supplement "FLP-MD" do not significantly change.

As a result of biochemical studies, which are presented in Table. 1.3, when

mice were fed phospholipids of milk in the form of liposomal dietary supplement

“FLP-MD” for 16 days, no significant changes in blood plasma parameters were

found, with the exception of alanine transaminase (ALT, EC 2.6.1.2) in females.

Table 1.3. Blood biochemical parameters of mice of different groups

(M £ m, n =5 in each group)

Males Females
Indicator experimental | control | experimenta | control
group group | group group
Alanine 126.3+ 139.3+ 97.0+ 83.3+
transaminase, [U 6.1 1.9 1.6% 1.1
Aspartate 565.6+ 612.3+ 537.0+ 527.6+
transaminase, IU 30.7 57.9 50.1 71.6
Alkaline phosphatase, IU 864.0+ 755.0+ 792.3+ 969.0+
16.2%* 31.3 453 73.9
Lactate dehydrogenase, IU 2496.3+ 2996.3+ 10199.0+ | 10802.0+
203.2 79.9 102.7 488.1
Glucose, mM 20.7+ 19.4+ 17.8+ 18.21+
1.2 0.8 0.6 1.5
Total protein, g/l 39.3+ 37.3+ 31.0+ 31.0+
1.9 0.6 0.4 1.2
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The above allows us to conclude that there is no toxic effect of the components

of the dietary supplement on the functional condition of the body.

The results of histological studies of the stomach and intestines. On the
preparation of the cardial esophagus of the females of the experimental group, the
transition of the stratified squamous epithelium of the esophagus into the golden
epithelium of the cardial part of the stomach and the absence of cytological or
structural changes in these organs are noted. In the esophagus, strata of the stratified
epithelium are surrounded by keratin masses with foci of mineralization (dystrophic
liming). Dystrophic liming indicates the antiquity of the mineralization process and is
not a pathology. No structural changes were detected in the epithelial cells of the
esophagus glands and in the cardiac glands of the stomach. The muscle membrane
with an active response of smooth muscle cells, the serous membrane is thickened
with an active reaction of fibroblasts. At the intersection of the esophagus into the
stomach, there are massive round-cell infiltrates (inflammatory), stasis (plethora) of
blood vessels. The mineralization of keratin masses in the esophagus and at the same
time an active reaction of the basal cells of the esophagus are noted.

The mucous membrane of the stomach rejected into the lumen with stick
necrosis fragments of the golden epithelium and the storage of individual Brunner
glands, which are represented by a cylindrical epithelium. The rejection of the gastric
mucosa extends to the limit of its own plate. The last thinned, homogeneous, poor
cells with signs of mineralization. The muscular membrane is thinned with signs of
intermuscular edema; smooth muscle cell response and lymphocyte infiltration. Some
drugs have no structural changes. Al