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The effectiveness of phytobiotic additives in the diet of sheep
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Abstract. The introduction of natural phytobiotic drugs in the diet of farm animals for the
purpose of partial or complete replacement of feed antibiotics is relevant for domestic
livestock. The workers of the agricultural sector have the following task: the transition to
highly productive and environmentally friendly agro farm and water farm, development and
introduction of systems of rational use of chemical and biological protection of farm animals.
Therefore, the topic of this study on the use of environmentally friendly phytobiotic feed
additives in the diet of sheep is of scientific and practical interest. The purpose of study is
development and evaluation of the impact of a new environmentally safe herbal remedies
based on the collection of extracts of leuzea carthamoides and Echinacea purpurea on the
complex of economic traits of sheep. The collection of extracts of Leuzea carthamoides and
Echinacea purpurea contains a significant amount of vitamins, phytoncides, chlorophyll,
proteins, fats, inulin, glucose, essential and fatty oils, phenol carboxylic acids, betaine, resins,
enzymes, macro - (potassium, calcium), trace elements (selenium, cobalt, silver, zinc,
manganese, molybdenum) and other nutrients, and may serve as a valuable addition to the diet
of sheep. The experiments on ewes and lambs of the edilbaevskaya breed show that phytobiotic
additives included into the diet had a positive effect on the physiological status, productive
qualities of ewes. Lambs’ bodies weight was increased as well as resistance to disease and the
safety of livestock population.

1. Introduction

In the works of many researchers [1,2], it was found that the late winter-stalled keeping period in the
conditions of hypodynamia and microclimate parameters violation is the most stressful for pregnant
ewes. The impact of stress factors accompanying industrial technologies of sheep breeding on the
body of ewes causes them significant metabolic disorders and reduces productivity. In this case,
metabolic disorders are accompanied by increased free-radical oxidation of lipids and by decreased
antioxidant protection. This condition is considered as oxidative stress. The stress reaction developing
by animals during this period leads to health problems and to a decrease in wool and milk productivity
[2,3].

The use of medicinal plants in the diet of farm animals for the treatment and prevention of stress
and certain diseases has been practiced for the long time. However, in practice, workers face some
inconvenience in their application. It is necessary to prepare infusions and decoctions in the economy,
just before use, as they have a short shelf life. The problem is the watering of these drugs to farm
animals in large volumes due to the specific smell and bitter taste. Another problem is a large
consumption of dry grass, to obtain the desired concentration of the solution [4,5,6].
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The scientists of Kemerovo State Agricultural Institute were tasked with the following: to develop
the effective environmentally friendly complex preparations based on extracts of medicinal plants that
have immunomodulatory, anti-inflammatory and other valuable properties.

Phytobiotics are complexes of phytogenic that have a various effect for the body: antimicrobial,
antiviral, antifungal, etc. Phytobiotic additives can replace partially or completely feed antibiotics and,
accordingly, increase environmental safety and the value of the products [7,8,9].

The advantages of phytobiotics:

— Low risk of allergic reactions

— Wide therapeutic effect

— Efficiency and safety of application
Purpose and tasks of the study
The purpose of this study was the development and evaluation of the impact of new

environmentally friendly herbal drug based on extracts of leuzea carthamoides and Echinacea

purpurea to the complex of traits of the sheep.

Defined tasks:

1. To establish the effect of feeding the pharmaceutical substation from extracts of medicinal plants of
leuzea carthamoides and echinacea purpurea to the complex of economic and useful qualities of
ewes.

2. To determine the main indicators of the blood of ewes under feeding them pharmaceutical
substances made out of extracts of medicinal plants of leuzea carthamoides and echinacea
purpurea.

3. To give recommendations for the implementation of phytobiotic feed additive, based on extracts of
medicinal plants of leuzea carthamoides and echinacea purpurea as an alternative to feed antibiotics
under growing sheep.

2. Material and methods

Experimental study on impact assessment of pilot batches of the pharmaceutical substances on the
basis of extracts of leuzea carthamoides and echinacea purpurea to the complex of economic and
useful qualities of the sheep was done.

Material for the research served as ewes of edilbaecvskaya breed, newborn lambs, and an
experimental batch of medicinal plant extracts leuzea carthamoides and echinacea purpurea in the
previously defined optimal doses.

Scientific and economic experience was conducted in 2018 in sheep farms of the Kemerovo region
to archive this goal. Control and experimental groups of pregnant ewes, 6 heads in each group, were
formed for experimental studies. Animals are selected by live weight, age and duration of pregnancy
(4 months). Ewes of the control group received the main diet, ewes of the experimental group received
additional pharmaceutical substations based on the extract of the medicinal plant of leuzea
carthamoides and echinacea purpurea according to the scheme of the experiment (table 1).

Table 1. Scheme of experience in assessing the impact of experimental batches of pharmaceutical
substances based on the extract of the medicinal plant of leuzea carthamoides and echinacea purpurea
on the physiological status and productive qualities of ewes.

Group Quantity of heads Dosage of pharmaceutical substation
Control 6 Basic diet (BD)
Experimental 6 BD+2.5 mg/kg of live weight of leuzea carthamoides

+ 8.6 mg/kg of live weight of Echinacea purpurea per day

All animals were in the same conditions of feeding and keeping.
The diets were the same in terms of energy nutrition and the content of basic nutrients. The feed
additive in the form of capsules was fed to the animals in the morning before the basic feeding.
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Daily observations took into account the main clinical indicators of the ewes and lambs: general
condition, appetite, respiratory indicators, pulse and body temperature, digestive function and
excretion.

Period of experience — 10 days.

Medicinal plants used in research:

2.1. Leuzea carthamoides

All parts of this plant (leaves, seeds, roots and rhizomes) contain biologically active substances
(flavonoids, anthocyanins, alcohols, essential oils, steroids) that have a beneficial effect for the body
of animals. But the greatest therapeutic value has an underground part of the raponticum — woody
horizontal rhizome, which has a characteristic resin smell, from which branch numerous roots. The
rhizomes of leuzea carthamoides contain organic substances, a small amount of alkaloids and
vitamins, particularly ascorbic acid and carotene, and other compounds [10, 11, 12].

In addition to the above mentioned components, the composition of leuzea carthamoides includes:
inulin, coumarins, alkaloids, organic acids, vitamins A and C, minerals (Ca, Mg, Fe, K, P, Cl, Si, S,
Al), tannins, resin, fatty oil, wax, gum, arsenic, potassium oxalate, salts of phosphoric acid, and
phytoecdysones — substances from the group of sterols, which intensifies the process of protein
synthesis, serve as natural anabolics [5,13]. Leuzea carthamoides contains biologically active
substances that affect to the recovery of humoral and cellular immunity. Contribute to the
normalization and strengthening of mineral, carbohydrate, lipid and energy metabolism and reduce the
negative impact of environmental stress factors. Liquid extract and tincture of leuzea carthamoides
have an exciting effect on the central nervous system, it is manifested in increased motion activity and
reflex excitability [14].

The most widely studied tonic properties of leuzea carthamoides. Experimentally proved that
efficiency of skeletal muscles of animals is increased with a single and repeated administration of
drugs of leuzea. It was established that the galena features of leuzea significantly extend the time of
work before the period of extreme fatigue and reduce the level of damaging factors with exhausting
physical activity. These properties of leuzea as features of increasing the general efficiency, were
confirmed by experiments with animals by the study of biochemical parameters such as adenosine
triphosphate, glycogen and phosphocreatine [15].

2.2. Echinacea purpurea

The herb of echinacea purpurea contains polysaccharides (heteroxylans, arabinogalaktans), essential
oil (0.15-0.50%), flavonoids, hydroxy-cinnamic (chicory, ferulic, coumaric, coffee) acid, tannins,
saponins, polyamines, echinatin (amide of polyunsaturated acid), echinodon (unsaturated cytosport),
echinoid (glycoside containing coffee acid and pyrocatechol), organic acids, resins, phytosterols [16].

Rhizomes and roots contain inulin (up to 6 %), glucose (7 %), essential and fatty oils, phenol
carboxylic acids, betaine, resins. All parts of the plant contain enzymes, macro - (potassium, calcium)
and trace elements (selenium, cobalt, silver, molybdenum, zinc, manganese, etc.), as well as vitamin C
[17].

Echinacea drugs increase immunity due to the activation of protective cells of the immune system
(phagocytes), as well as the compound CIS-1.8 pentadecadiene, which has pronounced antitumor
activity. The extract is used in the treatment of many autoimmune diseases (hepatitis, nephritis,
rheumatoid arthritis), bacterial and viral diseases (influenza, herpes, smallpox, polio), under the
treatment of various oncological pathologies. Juice made out of fresh inflorescences effectively affects
to blood clotting and wound healing [18, 19].

Echinacea purpurea tincture is used to reduce immunity caused by various reasons (long-term
antibiotic treatment, systematic hypothermia or overheating); as part of the complex therapy for the
prevention and treatment of respiratory and acute infectious diseases; as a General tonic and
adaptogenic remedy (increasing the body's resistance), during general weakness, weakening of the
liver, kidneys, heart, hypofunction of the genital and other endocrine glands, fatigue, anemia, to
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increase appetite, gas exchange, stimulation of tissue respiration, rearrangements and other
technological stress factors [20,21,22,23].

Animals’ blood was examined by conventional methods during our experiments.

Morphological and biochemical blood tests included the determination of the number of red blood
cells, white blood cells, hemoglobin, total protein, glucose, calcium, inorganic phosphorus and their
ratio, as well as potassium.

Blood from animals for morphological and biochemical studies was taken from the jugular vein at
the same time, in the morning before feeding. Indicators were compared with norms.

The live weight of all lambs was determined at the beginning and at the end of the experiment in
order to study the growth rates of young animals born by ewes. Based on this information, the absolute
and average daily live weight gain was calculated. Resistance to disease and the safety of livestock
were studied by lambs.

Conclusion about the positive effect of phytobiotic extracts was made on the basis of complex
specific: clinical, biochemical, hematological and immunological methods of the research. Therapeutic
and prevention efficacy was determined in comparison with widely used in these indications of means
and negative control.

2.3. Results of the research

The most important indicator characterizing the intensity of oxidative processes in the body is blood.
Blood used to be the internal environment of the body, has a relative constancy of its composition.

However, this system displays to some extent all the changes that occur inside the body.

Hematological parameters of the blood are closely related to the productivity of animals [24,25,26].
The most significant results of blood parameters of ewes are mentioned below (table 2-3), which

have significant differences between control and experimental group after the feeding of

pharmaceutical substances based on extracts of leuzea carthamoides and echinacea purpurea.

Table 2. Results of morphological research of the ewes’ blood in the average for the group.

Ne  Characteristic Control group Experimental group Norm
1 Redblood cells 10'/1 8.23+0.05 8.42+0.03 8.0-8.5
2 White blood cells 10°/1 8.53+0.10 8.63+ 0.07 8.1-9.0
3 Hemoglobin g/l 100.17£1.18 106.83+1.04 79-119

2.3.1. Red blood cells (erythrocytes)
The main function of red blood cells is to transport of gases by the blood due to the presence of
colored protein of hemoglobin.

Having a large specific surface area, red blood cells can adsorb by itself the numerous organic and
mineral substances, including gases, and transport them to tissues. Their main function — respiratory
— is inextricably linked with the properties of the hemoglobin protein contained in them.

Biconcave form provides red blood cells perform their main function - the transfer of oxygen and
carbon dioxide.

The studies have shown that the content of red blood cells in the blood of animals was within the
physiological norm. The fluctuations ranged from 8.1 to 8.5 million 10'%/1 and did not differ
significantly in the groups. This figure of control ewes was lower by 0.19 million 10'%/1 compared to
the experimental group, which was 4.93 %. Relative erythrocytosis is usually detected in conditions of
exicosis (dehydration), “stress” situations, etc.

2.3.2.  White blood cells (leukocytes)
Small layer of white blood cells (leukocytes) formed over precipitated red blood cells (erythrocytes) —
white blood cells.

Unlike red blood cells, the number of which is almost constant in the blood of healthy animals, the
number of white blood cells may vary depending on the time of day and the functional state of the
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body. The number of leukocytes increases in various physiological conditions: pregnancy, lactation,
after heavy physical activity, during stress, infectious diseases.

White blood cells play an important role in protecting the body. They can capture and digest
bacteria and other extrinsic bodies that have entered the body. Their main role is to protect the internal
environment of the animal from bacteria and control saprophytic microflora in the digestive tract and
other organs.

White blood cells can envelop the elastic membrane of extrinsic bodies and cells and subsequently
digest them. This phenomenon is called phagocytosis. It is accompanied by a sharp increase in the
absorption of oxygen and glucose by leukocytes, an increase in the decay of glycogen inside it, an
increase in the activity of enzymes.

Low leukocyte content (7.84+0.47x10%1) was noted in the experimental group before using
pharmaceutical substances. However, by the 10th day of the experiment there was an increase
(8.63+0.07x10%/1), which indicates the restoration of hematopoiesis. This figure was normal by the end
of the studies, which indicates a good condition of sheep. The difference between the groups was 0.1
thousand per 10%/1 (1.1 %).

2.3.3. Hemoglobin
The ability of red blood cells to carry oxygen depends on the amount of hemoglobin inside it.
Determination of hemoglobin is the most important laboratory indicator for the assessment of anemic
status. Reducing the amount of hemoglobin in the blood is called anemia. Anemia is not an
independent disease, but only a symptom that accompanies many physiological processes and
diseases, sometimes anemia is caused by a primary disease of the hematopoietic system of the animal.
The amount of hemoglobin in both groups of out studies corresponded to the normative indicators.
The fluctuations ranged from 97.0 to 110.0 g/1. This figure exceeded the control by 13.0 g/l (13.4%) in
the experimental group, which allows to increase the transport of oxygen and carbon dioxide and to
enhance metabolism.

Table 3. The results of biochemical studies of the blood of sheep in the average for the group.

Ne Characteristic Control group Experimental group Norm

1 Protein, g/l 66.48+0.92 70.67+1.12 60-75
2 Glycose, mmol/l 2.5+0.11 3.02+0.07 1.94-3.30
3 Calcium, mmol/l 2.63+0.08 2.89+0.09 2.5-3.13
4 Phosphorus, mmol/l 1.74+0.08 1.60+0.08 1.45-2.48
5 Potassium, mmol/l 4.324+0.09 4.734+0.06 4.1-4.86

2.3.4. Proteins
Protein is the main plastic material for normal growth and development, especially of young animals.

The content of total protein in the blood of sheep has a close correlation with the mass of the
carcass and the mass of the flesh, as well as with the coefficient of meat.

Serum proteins affect to the maintenance of blood viscosity, osmotic pressure, are involved in the
transport of many substances in the regulation of the constancy of blood pH, blood clotting, immune
processes.

Proteins break down to amino acids, which serve as a construction material for proteins of the
internal environment of the body.

We have limited ourselves to the determination of total protein content in blood serum in our
studies.

The content of total protein in the blood serum of ewes in the control and in the experimental group
was within the physiological norm. However, the total protein content in the experimental group was
higher by 4.19 g/l (6.3%), which contributed to an increase of the live weight of experimental animals.
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2.3.5. Glucose
The main indicator of carbohydrate metabolism is the concentration of sugar in the blood, mainly the
glucose. Glucose is an important, but not the only, source of energy for ruminants. It is also the main
energy material for the brain and for the tissues of the udder ruminants. However, elevated above the
norm indicators evidence about pathological process with a clinical manifestation of the disease of the
gastrointestinal tract.

This figure ranged from 2.2 to 3.2 mmol/l in our studies and was within the physiological norm.
The average glucose content in the experimental group was 0.52 mmol/l (20.8%) higher than in the
control group.

2.3.6. Mineral substance

They are necessary for the normal functioning of the body of animals. The level of calcium and
phosphorus in blood plasma is regulated by derivatives of vitamin D, calcitonin and parathyroid
hormone. The absorption of calcium by the body is most facilitated by phosphorus, which itself is
actively absorbed in the body if there is enough vitamin D.

Calcium is a part of bones, participates in blood coagulation, supports excitability of nerves and
muscle tissue, increases myocardial tone, activates enzymes. Low levels of calcium lead to rickets,
osteomalacia, nephritis, dyspepsia, postpartum paresis, pulmonary diseases. Calcium reduces the
excitability of the muscular and nervous systems.

The calcium content in the blood serum of ewes was within the physiological norm in our studies.
The values ranged from 2.34 to 3.11 mmol/l. The mean value in the experimental group was 0.26
mmol/l (9.9 %) higher than in the control group. This contributes to a better protection of the organism
from dyspepsia and bronchitis.

Phosphorus is found mainly in bone tissue, as well as in muscle and nervous tissues and in the
blood. It is part of the phosphate blood buffer, ATP, ADP; participates in the regulation of acid-base
balance, as well as carbohydrate, fat and protein metabolism. Lack of phosphorus in the blood leads to
anemia, dyspepsia, maternity paresis. Phosphorus is necessary for normal protein, fat and carbohydrate
metabolism.

The phosphorus content in the blood serum of ewes was within the physiological norm in our
studies. The values ranged from 1.45 to 1.95 mmol/l. The Mean value in the experimental group was
0.14 mmol/1 (8.0 %) lower than in the control group.

The most complete picture of the adequacy of the content of minerals in the blood gives calcium
phosphorus ratio.

A large amount of calcium is spent together with phosphorus on the formation of bones and teeth in
the form of insoluble calcium and magnesium phosphate. That is why calcium and phosphorus can be
deposited in the porous part of the bones, and with a lack of feed or increased needs, these reserves are
used. During lactation, a large amount of calcium is released with milk and the need for it by ewes is
higher. Physiological norms of calcium phosphorus ratio (Ca/P) for sheep is approximately 2:1. This
ratio is 1.81 in the experimental group and it’s better than in the control group 1.51 based on the
executed studies.

Thereby, the introduction in the diet of experimental batches of pharmaceutical substances on the
basis of extract of leuzea carthamoides and echinacea purpurea helps to normalize calcium and
phosphorus ratio.

2.3.7. Potassium
Potassium is the main cellular cation involved in the regulation of osmotic blood pressure and
maintaining acid-base balance. Potassium takes part in muscle contraction, functional activity of the
heart, enzyme processes, affects the processes of nervous activity and metabolism.

The potassium content in both groups ranged from 4.1 to 4.9 and was within the physiological
norm in our studies. However, in the experimental group, this figure was 0.41 mmol/l (9.5 %) higher
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than in the control group, which improves the functional activity of the heart and increases
metabolism.

We studied changes in live weight and reproductive qualities of ewes during our research.

The live weight of edilbaevskaya breed ewes during the whole experience was in the normal range
for sheep of this breed.

The live weight of ewes in the experimental group after feeding of experimental batches of
pharmaceutical substances on the basis of extract of leuzea carthamoides and echinacea purpurea
ranged from 49.8 kg to 52.3 kg. At the average 50.82 kg. This index was lower in the control group
and ranged from 46.5 kg to 49.3 kg. At the average 48.22 kg. The difference between the average
indexes in the groups was 2.6 kg or 5.4%. We explain this by increasing metabolism, normalization of
acid-base balance.

We have analyzed the time of exit of the placenta out from ewes after lambing. Diagnosis of the
detention of the placenta in sheep can be supplied to the animal when the generic shell partially or
fully out of the womb for five hours. The reason for the violation is the lack of exercise, illness,
underfeeding and lack of a certain amount of vitamins and minerals in the diet.

It is possible to determine visually the retention of the placenta out from sheep, because in most
cases a piece of tissue hangs from the vagina, and emits a characteristic putrid smell due to the
decomposition process. If actions won’t be taken in time, predicted death due to sepsis.

Exit of the placenta out from healthy ewes occurs within two hours after lambing.

The exit time of the placenta in the control group averaged 2 hours 29 minutes, in the experimental
group 1 hour 57 minutes.

The exit time of the placenta in the experimental group was reduced by the average of 32 minutes,
compared with the control. It speaks to the normalization of the generative process under feeding of
experimental batches of pharmaceutical substances on the basis of extract of leuzea carthamoides and
echinacea purpurea. The difference is significant (P <0.01).

Great damage of pedigree livestock causes postpartum endometritis. Endometritis — inflammation
of the lining of the uterus. This disease is often found inside ewes during mass lambing. The main
cause of sheep endometritis is the penetration through the birth canal into the uterine cavity of
streptococci, staphylococci, blue pus and colon bacillus and other. Endometritis is sometimes observed
in pathological childbirth, after abortion, with the detention of the placenta, with insemination of ewes
by rams — producers contained in unsanitary conditions.

Two ewes in the control group were found to have postpartum endometritis. The average recovery
time for ewes was 23 days. Only one sheep was ill in the experimental group. Recovery time after the
feeding of experimental batches of pharmaceutical substances on the basis of extract of leuzea
carthamoides and echinacea purpurea was 17 days, which is 6 days less than in the control group.

Thereby, the use of pharmaceutical substances increased the reproductive quality of ewes,
improved their physiological status and accelerated recovery.

We analyzed during our research the impact on newborn lambs of pharmaceutical substances that
received pregnant ewes.

The number of live newborn lambs in the experimental group was 9, which is one head more than
in the control group. Mean value of fecundity in the control group was 1.33 lamb for the one ewe, in
the experimental group was 1.5 lamb that is 0.17 goals (12.8 %).

The average weight of lambs at birth moment, burned by ewes receiving pharmaceutical substances
based on extract of leuzea carthamoides and echinacea purpurea was higher in average by 370 grams
(11%), compared with the lambs of the control group. The difference is significant (P <0.01).

The absolute increase during 10 days of observation was on average 410 grams higher of the lambs
of the experimental group compared to the control group.

We explain this by the fact that ecdysteroids, which are contained in the extract of leuzea
carthamoides involved in the synthesis of protein, interact with nuclear receptors of sensitive cells and
start the process of gene transcription. In this case, there is a more effective transformation of energy
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and protein of feed on the synthesis of muscle tissue, with the deposition of large amounts of dietary
protein.

We have analyzed the most common diseases of newborn lambs — dyspepsia and bronchitis, as well
as the safety of young animals.

In the group of lambs born by ewes receiving pharmaceutical substations based on extracts of
leuzea carthamoides and echinacea purpurea, gastrointestinal diseases were not observed, whereas in
the control group two lambs of 8 fell ill, the incidence of dyspepsia was 25% in the first month of the
experiment. The positive effect of the collection is obviously due to its enterosorbent properties,
antibacterial and antimicrobial activity of the components.

The same trend was observed for the bronchitis.

One of 8 lamb contracted bronchitis in the control group. The percentage of sick lambs was 12.5 %.
After feeding the ewes of experimental batches of pharmaceutical substances of leuzea carthamoides
and echinacea purpurea cases of bronchitis in lambs was not.

These data indicate a greater resilience of lambs born by ewes, receiving a collection of extracts of
medicinal herbs.

Monitoring of newborn lambs for a month showed that one lamb of 8 perished in the control group.
The percentage of lambs perished in the group was 12.5 %.

Loss of cattle of lambs in the experimental group, born by ewes receiving pharmaceutical
substations on the basis of extracts of leuzea carthamoides and echinacea purpurea is not recorded.

3. Discussion
The conducted tests on the use of experimental batches of pharmaceutical substances based on extracts
of leuzea carthamoides and echinacea purpurea in the diets of sheep confirmed the assumption that the
introduction of natural phytobiotic drugs into the diet of farm animals for the purpose of partial or
complete replacement of feed antibiotics will preserve the good health of ewes, improve their general
condition, increase the immunological reactivity of the body, normalize the biochemical composition
of their blood. This contributed to the increase in live weight of experimental animals. There was an
increase in the humoral system of the protective reaction of the body of ewes. Calcium phosphorus
ratio was normalized.

Reproductive and productive qualities of ewes in the experimental group are improved, and it
promotes stimulation of growth and progress of newborn lambs, increases their resistance to diseases.

It was noted that the study drug based on extracts of leuzea carthamoides and echinacea purpurea
did not cause side effects in animals, both immediately after use and throughout the period of
observation.

Experienced animals observation will be continued.

The new feed additive based on extracts leuzea carthamoides and echinacea purpurea has a positive
effect on the productivity and resistance of animals and can be recommended for use in addition to the
basic diet of sheep, which will increase their reproductive quality, productivity, viability of lambs.

4. Conclusions

1. Bio-stimulating effect on the body of sheep by the introduction in the diet of pharmaceutical
substances on the basis of extracts leuzea carthamoides and echinacea purpurea confirmed by the
blood test. Improved blood parameters such as red blood cells (4.93 %), white blood cells (1.1 %),
hemoglobin (13.4 %), total protein (6.3 %), glucose (20.8 %), calcium (9.9 %), phosphorus (8.0 %),
potassium (9.5 %).

2. Contained in extracts of leuzea carthamoides and echinacea purpurca BAS enhance mineral,
carbohydrate, energy metabolism, contribute to the optimization of the digestive system, increase
appetite, restore immunity.

3. Ewes that received the collection from the extracts of leuzea carthamoides and echinacea purpurea
were healthy, mobile, active, have good reproductive qualities. Fertility increased by 12.8 %. The exit
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time of the placenta was reduced by 32 minutes. Recovery time after birth endometritis decreased by 6
days.

4. The new feed additive had a positive effect through the ewes to newborn lambs. Their live weight at
birth was higher than in the control group by 11 %, the incidence of dyspepsia and bronchitis
decreased by 25 % and 12.5 %, respectively. The loss of cattle case decreased by 12.5 %.

The received results have scientific and practical value, therefore we recommend to enter into the diet
of pregnant ewes the pharmaceutical substances are based on extracts of leuzea carthamoides (with a
dosage of 2.5 mg/kg) and echinacea purpurea (with a dosage of 8.6 mg/kg), for the transition to a
highly productive and environmentally friendly agricultural farm without the use of antibiotics.
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