TRADITIONAL MEDICINE AND PHARMACOLOGY. ACHIEVEMENTS, INNOVATIONS,
AND ALTERNATIVES

SECTION 1. BIOLOGY

1.1 Correcting effectiveness of milk phospholipides by calves enteropatnology

An important issue in the current state of the livestock industry is the preservation
of the stock of young animals and their productive qualities, the most intensive
formation of which occurs in the early postnatal period of life. The applied value of
these studies is confirmed by the high percentage of cases of young animals of different
species on enteropathology. It is known that 60-90% of newborns are sick, of which
15 to 50% die [1].

Numerous studies by employees of the National University of Life and
Environmental sciences of Ukraine (NULES of Ukraine) prove that the metabolic
status of the body of newborn animals is distinguished by a significant lability of
biochemical parameters, which is associated with the normalization of the acid-base
state, the genetically determined process of replacing the fetal type of blood proteins
with an adult, the formation of a unique natural phenomena — colostral immunity with
endocytotic-pinocytotic mechanism of assimilation colostrum immune proteins in the
gastrointestinal tract and with a number of features of the morphological and functional
condition of the structural elements of cells and, above all, their membranes [2-5].

The development of enteropathology in this “critical” period significantly violates
the formation of adaptive changes in the digestive tract and other organs and systems
of newborns [5, 6]. In these animals, significant metabolic disturbances were noted
during their clinical recovery [5, 7]. This indicates deep metabolic disorders at the
cellular level, which correlates with the intensity of restoration of the structural and
functional condition of damaged cells of the digestive system.

A significant and diverse arsenal of modern therapeutic and prophylactic agents
is not always effective in treating patients with enteropathology of newborn animals,
which is explained by the need for timely diagnosis of the development of acute
digestive disorders and monitoring the functional condition of this system. At the same

time, the restoration of metabolic processes and the structural and functional condition
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of epithelial cells of the intestinal mucosa, hepatocytes does not end three weeks after
the clinical recovery of newborn calves [8—11].

This further creates the problem of repeated relapses of enteropathology, the
development of complications from other organs and systems (hepatodystrophy,
bronchopneumonia, nephritis, etc.), a decrease in the body's resistance state and
productive qualities in animals of older age groups [10].

In the monograph, the authors present the results of a study of the characteristics
of metabolic changes associated with the disorganization of the structural and
functional condition of entero- and hepatocytes, which experience significant damage
during the development of functional enteropathology in newborn calves; studies of
the intensity of recovery processes during the period of their clinical recovery and the
use of a phospholipid-containing additive in liposome form for corrective therapy with
this pathology is proposed.

Morphofunctional changes in the digestive system with enteropathology of
calves. The epithelial layer of the mucous membrane of the gastrointestinal tract
undergoes significant structural changes during the neonatal period, which is a
genetically determined process associated with a change in the type of feeding [12, 13].
This gives reason to consider the neonatal period as critical.

The occurrence of gastrointestinal pathology in newborn animals disrupts the
functioning of adaptive mechanisms from the digestive tract. This provokes the
development of complications and repeated relapses of acute digestive disorders in
animals, including those who have been ill [14, 15].

We have investigated that in such calves the restoration of the structural and
functional condition of the digestive tract does not end even at the age of 30 days [15,
16]. Slow normalization of impaired functions of enterocytes and, above all, the system
of active transport of food nutrients through the apical and basolateral membranes
inhibits the restoration of metabolic processes in the tissues of calves that have had
enteropathology.

Enteropathology is more often observed in newborn animals born of cows in

violation of the animal health conditions. Histological and morphological studies show
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that such animals have signs of tissue underdevelopment. This primarily affects the
digestive and protective functions of the stomach and intestines. Therefore, even with
minor changes in the chemical composition and physical properties of the diet feed, as
well as against the background of the action of conditionally pathogenic microflora of
the digestive organs, functional enteropathology develops [3, 4, 17].

It is known that parietal digestion is characteristic of newborn animals and the
vast majority of colostrum (milk) nutrients are digested with the participation of
membrane-bound enzymes of the bordering enterocytes of the small intestine mucosa.
In violation of the intrauterine development of calves, the activity of these enzymes
decreases by 8-10 times [18]. Morphological and functional immaturity of the
digestive organs cause insufficient digestion of the nutrients of colostrum (milk). As a
result of this, the physical properties and composition of the chyme change. The
remnants of undigested casein excite intestinal mechanoreceptors, and the altered
chyme pH, products of incomplete cleavage of colostrum (milk) and rot, as well as
microbial toxins irritate chemoreceptors. Under these conditions, increased antigenic
load leads to a "breakdown of tolerance" with the formation of autoimmune and allergic
reactions, triggers a local inflammatory reaction of the mucous-submucosal layer and
causes local damage. In combination with a deterioration in the trophism of the
intestinal wall, this leads to the formation of mucosal defects. In patients, lysis of
microvilli of enterocytes occurs, which are the structural basis of membrane digestion,
enzyme synthesis is reduced, the hydrolysis of proteins, carbohydrates, lipids is
completed, and their progress on the surface of intestinal epithelial cell membranes is
disrupted. Irritation of the mucous membrane of the stomach and intestines promotes
the release of histamine, which in turn enhances their peristalsis [19].

During the development of enteropathology in newborn animals, there is a
violation of the structural and functional condition of cell membranes due to changes
in the prooxidant-antioxidant balance, accompanied by regular metabolic disorders and
inflammatory processes, primarily in the tissues of the intestines, liver and kidneys [20,
21].

The determining factor in the pathogenesis of metabolic disorders in patients with
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enteropathology of newborn animals, in addition to inflammation, is the development
of tissue hypoxia. The mechanism of the negative effect of hypoxia on the body of
newborns is due to a violation in the functioning of the electron transport chains of cell
membrane complexes, which leads to the formation of reactive oxygen species. This
leads to hypoxic cell necrobiosis in the affected organs and tissues [21, 22].

Therefore, the development of pathological processes in enteropathology is quite
complex, and in the pathogenesis of the disease there are four groups of basic
interconnected pathogenetic mechanisms [23]:

1. Violation of the motor and secretory absorption function of the digestive canal;

2. Violation of water-electrolyte metabolism, which causes dehydration, toxicosis,
decompensated acidosis, blood thickening, complications of the heart and its blockade
due to excess sodium ions;

3. Disorders caused by a deficiency of nutrients in the body and a significant level
of catabolic processes;

4. Dysbacteriosis and the possibility of endogenous intoxication in the presence
of associations of highly virulent microorganisms.

If the feeding conditions (regime, quantity and quality of feed, technology) are
not observed in newborn animals, the processes of digestion and assimilation of
colostrum change. In violation of the conditions of detention of newborn animals
(hypothermia or overheating of the body), changes in intestinal motility occur. This
causes the movement of non-pathogenic microorganisms characteristic of newborn
animals from the large intestine to the thin, where conditions are created under which
they acquire pathogenicity (spore-forming bacilli, anaerobes, coca, microorganisms,
etc.). Thus, in the intestinal microflora, the ratios of gram-negative and gram-positive
microorganisms change. The waste products of the intestinal microflora, which
accumulate in significant quantities, change the environment and digestive conditions.
This negatively affects the mucous membrane of the digestive system, and once in the
bloodstream it affects the whole organism. The toxicosis that arises further disturbs the
metabolism and negatively affects the nervous, endocrine, cardiovascular and

respiratory systems, and liver and kidney functions [24, 25].
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With disorders of the digestive and absorption processes in the intestines of sick
animals, the absorption of mineral elements (iron, copper, zinc, cobalt, manganese) is
inhibited, which negatively affects the state of the central organs of the blood,
especially the red bone marrow, which leads to impaired hemocytopoiesis, the
development of sideropenia, iron deficiency anemia with hypochromia, which is
compensated by erythrocytosis [26].

With neonatal enteropathology of newborns, the epithelial layer of the mucous
membrane of the abomasum (stomach) and intestines is desquamated with the
formation of erosions and ulcers. This leads to a sharp decrease in the barrier functions
of the digestive system and causes the penetration of toxic substances into the
circulatory and lymphatic systems, which, after entering the portal vein, and
subsequently into the liver, suppress the still unstable neutralizing ability of
hepatocytes. In turn, disorders of the neutralizing function of the liver contribute to the
disruption of the metabolism of proteins and nitrogen-containing substances, the
processes of deamination and transamination of amino acids, and cause protein and fat
degeneration of hepatocytes, and therefore a violation of their functions [27].

In toxic enteropathology, symptoms of encephalopathy are observed that arise as
a result of the toxic effect on the central nervous system of the insufficiently neutralized
by the liver rot products that accumulate in the abomasum and intestines (amines,
phenols, indole, skatol, bacterial toxins) [26-28].

Along with the disturbance of the digestion processes in sick animals, an increase
in intoxication of the body occurs, which leads to a change in the cardiovascular system,
which are manifested by symptoms of acute dystrophy of the heart muscle [29].

With the onset of the symptom complex of diarrhea, the animal's body loses a
large amount of water, which leads to its dehydration. Due to dehydration, blood
thickening occurs, characterized by an increase in its specific gravity, a relative
increase in the hemoglobin content and the number of blood cells. With obstructed
blood circulation, oxygen transport is disrupted, which leads to oxygen starvation of
tissues and, asa result, to tissue hypoxia [30].

Milk phospholipids and enteropathology of newborn calves. The development
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of enteropathology in experimental calves was noted from the second day of life. The
course of the disease in these animals was characterized by: diarrhea, dehydration,
weakness, general depression, lack or loss of appetite, exhaustion, often cachexia.

In calves with the traditional treatment regimen for enteropathology, the duration
of the disease course averaged 6—8 days (up to 10 days). In this case, fatal cases of the
course of the disease were recorded. During the recovery period, relapses in 45% of
calves were noted. Such animals were significantly behind in their development and
productivity from the calves of the control group.

In contrast to the described group of animals, in seriously ill calves according to
a comprehensive treatment regimen (traditional therapy + dietary supplement "FLP-
MD"), the pathology duration on average was 4—6 days. At the same time, feces were
characterized by a uniform consistency, natural color and lack of putrid odor. The
reaction of these animals to external stimuli, motor activity and appetite were better
expressed, exhaustion was rarely observed. No cases of death and relapse during
enteropathology were noted among the experimental calves of this research group. This
proves the effective effect of the phospholipid-containing dietary supplement "FLP-
MD" of reparative action on the clinical status of calves during symptoms of
enteropathology and during rehabilitation.

The results of a laboratory study of biochemical parameters characterizing various
types of metabolism and the structural and functional condition of the affected organs
and tissues during the development of enteropathology, significantly supplemented the
described clinical picture. So, the level of total protein in the blood plasma of calves
on the 7-8th day of life was characterized by a tendency to increase in animals with a
traditional treatment regimen and likely increase in experimental calves with complex
treatment with dietary supplement "FLP-MD", respectively, by 39 and 30% staying
high on the 30th day of their life. Hyperproteinemia has been established and has a
relative character and is the result of dehydration, and in calves, according to a
comprehensive treatment regimen, it is also probably a consequence of activation of
protein-synthesizing processes in tissues, including increased immunogenesis, since

exogenous phospholipids of dietary supplements "FLP-MD" certainly have an
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immunomodulatory effect on the structural — the functional condition of the cell
membranes of immunocompetent organs, tissues and cells. The assumption is made
that one can explain given the basic theory of immunogenesis, according to which the
structure that is responsible for the initial stages of the immune response is the
membrane of immunocompetent cells. In this case, immune reactions are initiated at
the level of intermembrane contacts of lymphocytes, phagocytes and stromal elements.
The above is consistent with literature data on the participation of phospholipids in the
process of lymphocyte activation, the formation of intracellular messengers, and the
transmission of signals from the cell surface to the cytoplasm.

At the same time, there was no significant difference in the level of albumin in
the blood serum of the calves of the experimental groups both in separate age periods
and in the dynamics of time. Moreover, in animals of all experimental groups, the
albumin content in the blood plasma was within normal limits. However, the high value
of the hematocrit value in calves with traditional treatment on the 7—8th day of their
life (55-58 L/L) and the average degree of increase (42—50 L/L) in calves with complex
treatment indicate the probability of hidden changes in the albumin content in the blood
plasma of calves after the disappearance of the clinical symptoms of the disease due to
the development of dehydration.

After the disappearance of the clinical symptoms of the disease (on the 7-8th day
of life), the activity of hepat-specific enzymes significantly increases in experimental
calves: y-glutamyl transpeptidase (GGT) 2.8 times (traditional treatment), alkaline
phosphatase (AP) 1.8 times (traditional treatment) and 1.4 times (complex treatment in
calves with traditional treatment at the age of 30 days). This confirms the presence of
violations of the biliary function of the liver (cholestasis) and the inflammatory process
in the endothelium of the bile ducts and liver parenchyma. At the same time, the
enzymatic activity of aspartate transaminase (AST) and alanine transaminase (ALT)
remains virtually normal in sick calves. Only in calves with traditional treatment after
the disappearance of the clinical symptoms of the disease, AST activity was
significantly higher (1.4 times) for the control level, which proves the occurrence of

deep structural changes in hepatocytes (at the level of mitochondria) during the clinical
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manifestation of the disease. The absence of significant fluctuations in the activity of
aminotransferases in calves during complex treatment may be the result of stabilization
of the structural and functional condition of cell membranes and enhancement of their
protective properties when exogenous phospholipids of dietary supplements “FLP-MD”
are used. At the same time, on the 30th day of calf life, there was a significant decrease
in the activity of most of these enzymes in experimental animals with complex
treatment, except AST, y-GTP and exercise therapy in calves with traditional treatment,
compared with their activity by 7-8-th day of life.

Hyperbilirubinemia and significantly higher direct bilirubin (3 times) in calves
suffering from enteropathology on the 7-8th day of life, compared with the control,
confirms the fact of impaired biliary function of the liver during the disappearance of
clinical symptoms of digestive disorders. At the same time, the physiological
parameters of the total bilirubin content in the blood plasma of calves with complex
treatment and probably its decrease on the 30th day of life, indicates the absence of
bile secretion disorders in animals treated with the experimental phospholipid-positive
dietary supplement "FLP-MD".

Disorders of the functional condition of the liver, possibly, is a consequence of
the anatomically close arrangement of nerve and humoral connections between the
intestines and the liver. In gastrointestinal pathology, damage to the liver structure and
its functional changes are often noted, since, in acute and chronic digestive disorders,
hepatocyte dystrophic changes are determined in the liver tissue, and in severe cases,
small, medium and large-droplet fatty degeneration.

At the same time, an increase in the concentration of urea (2.7 times) and
creatinine (by 22%) in the blood plasma of experimental animals with traditional
treatment on the 7-8th day of life, indicates some tension in nitrogen metabolism
(azotemia) and possible disorders structural and functional condition of the kidneys in
sick calves. The absence of significant changes and the physiological boundaries of
these indicators in the blood plasma of calves during complex treatment characterizes
the protective and reparative properties of the phospholipid-containing dietary

supplement "FLP-MD" with respect to normalizing the functional ability of the kidneys.
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However, in calves who had had an enteropathology at 28-30 days of age with the
traditional and complex treatment regimen, there were no significant changes in the
blood plasma content of urea and creatinine compared with the corresponding control.

Pathology of the digestive tract negatively affects the exchange of hemoglobin. It
was proved that in experimental calves treated according to the traditional regimen, a
significant decrease in hemoglobin level in the blood was observed in all studied
periods of life, which characterizes the state of anemia, which, according to the
literature, is classified as iron deficient. This is especially true for the early postnatal
period of animal life, which accounts for the development of natural hemolytic anemia
resulting from the genetically determined replacement of the fetal type of hemoglobin
(HbF) with an adult (HbA). Enterocyte dysfunction in these calves disrupts the
transport and absorption of feed nutrients, including those that are factors of
hematopoiesis (essential amino acids, iron, copper, cobalt, zinc, group B vitamins). It
should be noted that Fe** are part of the iron-porphyrin compounds, the representatives
of which are enzymes of the antioxidant defense system (catalase, peroxidase).
Therefore, iron deficiency, which is noted for this pathology, contributes to membrane
pathological changes due to the activation of lipid peroxidation, and causes a
disorganization of metabolic processes occurring on cell membranes.

At the same time, in the blood of calves, additionally received a phospholipid-
dependent dietary supplement "FLP-MD" for the period of the experiment, a decrease
in hemoglobin content, and, accordingly, the absence of iron deficiency anemia, was
less intensive than in animals with traditional treatment, indicates membrane-
stabilizing and at the same time stimulating, the effect of dietary supplement
phospholipids on the synthesis of hemoglobin molecules in specialized tissues.

Probably a high glucose level (2.1 times) in the blood plasma of calves with the
traditional treatment regimen on the 7-8th day of life, may indicate adaptive-
compensatory changes in the neuro-endocrine regulation of the processes of synthesis
and utilization of glucose in the body of seriously ill animals and, possibly , increased
processes of glycogenolysis and gluconeogenesis in their tissues. However, in

experimental animals, for complex treatment, no significant changes in glucose
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concentration were detected on both the 7-8th and 28-30th days of life, which
characterize the absence of deep disturbances in the carbohydrate metabolism in the
body of these calves. In addition, the glucose concentration significantly increased in
the blood plasma of calves of these groups at the end of the experiment, compared with
7-8 days of life.

So, in calves, the rehabilitation period according to the traditional treatment
regimen for enteropathology established the development of hyperenzymemia (AST,
ALT, GGT, exercise therapy), hyperbilirubinemia, iron deficiency anemia and
azotemia, which 1s consistent with the results of a clinical examination of these animals
and manifests itself in a long and harder course of the disease (up to 10 days ) with
repeated relapses (in 45% of animals). And, on the contrary, in animals, along with the
traditional treatment, they also received a phospholipid-positive dietary supplement
"FLP-MD", which exerts a reparative effect, there are no significant changes in the
studied parameters, except for hyperproteinemia, which may be the result of increased
protein synthesis processes in tissues, and a tendency to normalization of their values.
Indicators of the clinical status of the body of calves who were ill on enteropathology,
the significant tension of metabolic processes in the tissues and the slow nature of their
recovery, along with the existing dysfunction of enterocytes, hepatocytes and other
body cells, are studied, indicate the need for such animals to use reparative therapy,
including during rehabilitation. This can significantly accelerate the restoration of
damaged cell membranes and, in general, the functional condition of cells involved in
the pathological process of organs and tissues. To solve this problem, an experimental
phospholipid-containing dietary supplement "FLP-MD" can be recommended, which
significantly improves the therapeutic and prophylactic effect of traditional dyspepsia

therapy regimens when used in combination with the disease and during rehabilitation.
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