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The effect of preparations from whole blood (dry plasma) on the animal
organism was studied. In the course of our research, 2 groups of animals with
15 animals in each of 10 days of age were formed on the basis of analogues.
The first group of animals was given dry plasma mixed with mixed feed (based
on 5% of the feed weight), the second group was the control one and received
no additives. Piglets of both groups were kept in the same sanitary and hygienic
conditions, every day they evaluated the clinical status of animals, took into
account morbidity, mortality, mortality, weighed, and blood was taken for
morphological and biochemical blood tests.

1t was found that in the group of animals that used dry plasma, they gained
weight more intensively during 1.5-2 months than the pigs of the control group,
a low percentage of the incidence of pathologies from the gastrointestinal
tract and respiratory system was established (2-4% whereas in the control
group - 9-14%), higher weight gain (10-15%), mortality was not observed
(whereas in the control group 2 pigs fell on the background escherichiosis
and salmonellosis). Piglets of the experimental group were mobile, active,
appetite expressed. In the control group, in addition to the above morbidity
and mortality, low daily weight gain was observed (350 grams per day), some
animals were inactive, lethargic, and a decrease in appetite was observed (50%
of the animals of the group). The results of laboratory studies showed that the
use of dry plasma in the diet of piglets contributes to the fastest restoration of
blood counts to physiological norm. So already on the 15th day after giving
dry plasma, the number of red blood cells was in the range 6.0 = 0.42 x 102/
1, platelets 180.5 = 1.3 x 10° /1, the amount of hemoglobin in the range of 90.5
+0, 95 g /1, white blood cells 15.33 £ 0.62 x 10°/1, a decrease in ESR to 1.55
+ 0.07 mm / h was observed, the amount of total protein was in the range of
64.55+2.12 g /1, the level of albumin is 18.89 + 3.52 g/ 1, the activity of the
enzymes AsAT, AIAT 0.55 £ 0.06 pkat / 1 and 0.66 = 0.03 pkat / 1, respectively,
the activity of alkaline phosphatase was at level 1, 01 + 0.12 pkat / 1, bilirubin
7.51 £ 0.168 mmol / 1, which indicates an improvement in metabolism, in the
first The next step is protein metabolism.

Feeding dry plasma increases the average daily growth (500 grams per
day), positively affects the improvement of the overall metabolism (especially
protein metabolism), which leads to an increase in the body's resistance and, as
a result, a decrease in the incidence and mortality of animals.

Key words: antibiotics, antibiotic resistance, piglets, prebiotics, probiotics,
synbiotics, blood products, dry blood plasma.

Introduction. When raising animals, their properly, it is necessary to balance the diet so that it
adequate feeding is important. Swine being should include all types of food and the necessary
omnivorous animals, feeds of both plant and additives. The composition ofa complete feed must
animal origin are used. For the animal to develop  include: grain crops, meals of various types, chalk,
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salt and premixes. It is more likely to achieve the
desired result and to obtain high-quality palatable
meat with the use of a balanced mixed feed, with
vitamin supplements, than with the use of food
waste and root crops [8].

The absorption and digestion of nutrients in
pigs occurs primarily in the intestines. In pigs,
intestinal digestion predominates. The main
functions of the intestine, such as secretory,
absorption, and motor, take place simultaneously,
which determines the structure of the intestine:
secretion is secreted by the glands, absorption by
the special structure of the intestinal epithelium
and villi, the movement of food masses is carried
out by the action of smooth muscles [5].

An abrupt change in feeds during this period,
as well as poor zoohygienic conditions can easily
cause disorders in the nervous activity of the
digestive organs of growing young animals [1].

To achieve high production and economic
indicators, a rhythmic supply of livestock
with adequate feeds, strict adherence to the
technological processes, requirements, rational use
of all sources, and ensuring of material interest of
workers in their working activities are necessary.

The state of the pig’s body and its productivity
depends on proper nutrition. It is very important
to correctly design a diet for feeding pigs, as well
as calculate the norms of feeding. If the pigs do
not receive the nutrients in the right amount, then
the weight gain will decrease, and excessive con-
sumption of feed will lead to farm losses [8].

In recent years, two major problems have
occurred in the antibiotic therapy: an increase in
the frequency of isolation of antibiotic-resistant
strains and the constant introduction of new active
antibiotics and their new dosage forms into medi-
cal practice [16].

The development of resistance of micro-
organisms is inevitable even with the
administering of antibiotics in a therapeutic
dose. This is facilitated by many factors, among
them - inadequate access to medicines, improper
diagnosis, lack of objective information and
others [2].

As antibiotics lose their efficiency, it becomes
more difficult (and sometimes impossible) to treat
infections that affect both humans and animals,
including pneumonia, tuberculosis, sepsis and
gonorrhea [13].

Most countries are already taking measures to
reduce the use of antimicrobials in food livestock.
For example, since 2006, the use of antibiotics
to stimulate growth has been prohibited in the
European Union. Some large food producers adopt
a policy of providing meat products “free from
antibiotics”, and there is an increase in demand for

meat from animals raised without the regular use
of antibiotics [17, 18].

Today, there is a large number of feeds and
additives for feeding pigs. Of all the nutrients in
the feed, proteins are most important. However,
the excess amount of protein in feed can lead to
its poor use in animals, which in its turn, leads
to higher costs for pork production. The lack
of protein in the diet negatively influences the
productivity of pigs.

Due to the fact that the industry constantly
feels the need to reduce the use of antimicrobial
agents because of the development of antibiotic
resistance, it becomes necessary to search for new
therapeutic agents. In the literature, there are few
data on the introduction of new treatment regimens
that would help reduce the number of antibiotics
used in animals. To date, there is evidence of the
use of probiotics and prebiotics, blood products
(dry hemoglobin, dry plasma) for the prevention
of infectious diseases by improving metabolism
and increasing body resistance, and, due to this,
reducing the use of antibiotics [11, 12].

A prebiotic fails to be digested in the stomach
and intestine and reaches the colon practically
unchanged. Normal intestinal microflora.
Bifidobacteria and lactobacilli utilize the
prebiotic, secrete lactic acid, which suppresses the
growth of putrefactive and pathogenic microflora.
Suppression of the growth of pathogenic
microflora leads to the formation in animals of
a powerful protective barrier, such as normal
intestinal microflora [14].

The probiotic recovers the normal intestinal
microflora. Inthe process of microbial metabolism,
biologically active substances (volatile fatty acids,
vitamins, amino acids, etc.) are formed. This drug
promotes the propagation of beneficial microflora,
prevents the multiplication of pathogenic
microorganisms, enhances the detoxification
functions of microflora, increases the ability of
the intestinal microflora to support all types of
metabolism in the body, and all gastrointestinal
functions [3, 15].

Synbiotics are complex preparations that are
microflora stimulants, consisting of prebiotics
and probiotics, which allows to quickly obtain the
desired effect [7].

Let us mark the beneficial properties of
the blood plasma: specific immunoglobulins
bind antigens; glycoproteins block the E. coli
receptors; glycoproteins bind plant ANF; short
chain fragments can block receptors; appetency;
stimulation of the secretion of enzymes in
the intestine; effect on intestinal morphology;
stimulation of growth hormone releasing factors;
It is easily digested and does not contain ANF,

33



HaykoBwuii BicHuK BeTepuHapHOi Menununu, 2020, Ne 1

nvvm.btsau.edu.ua

which are usually present in plant sources of raw
materials. Hygienic taking of samples is carried
out in animals that have undergone a pre- and
post-slaughter veterinary examination. The action
of Ig in the intestine: [gG can trigger the immune
response of the GALT system; in different animal
species the serotypes of pathogenic bacteria
are often identical; Specific IgGs can attach
to adsorption sites of nonspecific pathogenic
microorganisms; IgG can block the mannose
receptors in the intestine; IgG can have a positive
effect on the length of the villi and the depth of the
crypts [9].

The use of blood plasma proteins can improve
intestinal function, intestinal barrier integrity,
tissue repair, immune response, range of motion,
step length, growth, feed intake, digestibility, stool
quality and volume, bone strength, reproductive
ability. Also, plasma proteins can reduce
inflammation, stress, ulcers, diarrhea, respiratory
symptoms, drug treatment, and mortality [4].

Given the relevance of the issue of full-fledged
feeding of pigs, especially at the stages of early
development, the need to correct the immune
status of young animals in order to reduce the
incidence of infectious diseases, it is necessary
to select environmentally friendly, complete
biological additives to the diet of pigs, allowing to
solve the above issues.

Today, both in the Republic of Belarus and in
a number of European and former CIS countries,
blood preparations (dry hemoglobin, dry plasma,
dry blood) are widely used as biological additives.
Despite the fact that the largest pig-breeding
enterprises of the republic today already use
a number of blood supplements when feeding
animals, this direction is only beginning to
develop.

The objective of our research was to determine
the effect of the dry blood plasma on the body
of pigs, indicators of morbidity and mortality in
production conditions.

Methodology and methods of research. To
determine the effect of additives obtained from the
whole blood on the animal organism, two groups
of piglets were formed in each with 15 animals, 10
days old, on the basis of analogues. The following
indicators served as the criterion for the selection
of animals in the groups: growth and development
retardation (hypotrophy), incline to diseases
(infectious and non-infectious pathologies of the
upper respiratory tract and gastrointestinal tract),
and higher mortality in the nest.

The first group of animals was given a mixture
of dry plasma and mixed feeds (calculated on 5 %
of the feed weight), the second group was the con-
trol and received no additives.
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Every day, an assessment was made of the
clinical status of animals, taking into account
morbidity and mortality rate. Before using the
drug and after each administration, the animals
were weighed. Before the experiment, on the 15th,
30th, 45th and 60th days of the studies, blood sam-
ples were taken for morphological and biochem-
ical analysis of the blood. Blood samples were
taken from the orbital sinus in two dry clean tubes
in compliance with the rules of aseptics and anti-
septics. In one of the tubes, blood was stabilized
with heparin (2.0 U / ml), and the other was used
to obtain serum [10].

In the blood the number of red blood cells,
white blood cells, platelets, ESR, hemoglobin
content was determined, the leukogram was de-
veloped. The concentration of total protein, al-
bumin, the level of alkaline phosphatase, biliru-
bin, and the activity of aminotransferases (AcAT,
AIAT) were determined in blood serum).

In the study of the blood and its serum, the
following technics were used:

* Counting the number of red blood cells and
white blood cells in 1 mm 3 was carried out on a
Mindray BC-2800 Vet automatic hematology an-
alyzer and the counting in the Goryaev chamber
was monitored.

* To derivate the leukocyte formula, blood
smears were prepared on slides, dried in the air,
fixed for 5 minutes with methyl alcohol, and
stained with azure-eosin according to Roma-
novsky-Giemsa. Differential leukocyte counts
were performed using the four-field method. 200
blood cells in each smear were counted.

A biochemical study of blood serum was per-
formed on a Mindray BC-2800 Vet veterinary au-
tomatic hematological analyzer [10].

Findings. The blood counts of piglets reflect
the clinical status of the animal organism at the
time of the experiment. Thus, from table 1 it can
be seen that in piglets of all groups, before treat-
ment with blood products, the number of eryth-
rocytes was either at the lower limit of the norm,
or even below the norm (with a norm of 6.0-7.5
x 10'%/1), platelets (with a norm of 180,0-300.0 x
109/1), some animals showed an increase in ESR
(with a norm of 0.5-1.5 mm/h), an increase in
the number of leukocytes (with a norm of 8-16.0
x 10%1). In individual animals, a decrease in the
amount of hemoglobin was noted (at the normal
rate of 90—110 g/1).

On the 15th day after giving dry plasma, the
improvements were recorded in the blood counts
of piglets. In the 1st group of animals there was an
increase in the number of red blood cells, plate-
lets, an increase in the amount of hemoglobin, a
decrease (normalization) in the number of leuko-
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cytes, a decrease in ESR, which indicates an im-
provement in the clinical status of animals and the
absence of serious pathologies in the animal body.
Table 1 shows that by the 30th day of the ex-
periment, all the studied morphological blood
parameters in the 1st group of animals to which
the dry plasma was given, were within the physio-
logical norm, while in the control group the blood
parameters in a number of animals differed from
that, and showed the presence (development) in
animals of pathological processes. On the 45th
and 60th days of receiving dry plasma, blood
counts were within the physiological norm.

Table 1 — Morphological indicators of the blood in piglets

According to the experimental conditions,
we selected the weaker animals into the groups,
with reduced resistance, prone to various diseas-
es. From table 2 it is obvious that in piglets of all
groups at the beginning of the experiment was
observed: hypoproteinemia (from changes in the
concentration of total protein, at a norm of 63—78
g/1). In the study of serum protein fractions, we
revealed hypoalbuminemia (at a rate of 12-60
g/1). The activity of enzymes such as AcAT, AIAT
is increased (at a rate of 0.10—0.55 pkat/L, 0.10—
0.68 pkat/L, respectively). The activity of alkaline
phosphatase in animals of all groups was also in-

White blood Erythrocytes, .
Groups n= 15 Hemoglobin, g/ ESR, mm/h Platelets 109/1
cells, 109/1 1012/1
Physiological
8-16 6,0-17,5 90-110 0,5-1,5 180,0-300,0
standard
Before the use of drugs
Dry plasma 18,3+0,2%** 4,1+0,07** 78,4 £7,15% 3,01+0,23** 163,5+0,58*
The control 19,3+0,14 4,5+0,13 85,3+4,2 2,03+0,06 161,3+£0,91
15th day
Dry plasma 15,33+0,62* 6,0+0,42* 90,5+0,95* 1,5540,07*** 180,5+1,3%**
The control 18,10+1,2 4,5+0,64 87,3+1,24 2,25+0,18 164,3+4,2
30th day
Dry plasma 13,05+0,98** 7,3+0,79* 94,5+3,7** 1,5+0,03* 186,5+3,92***
The control 17,55+1.,5 4,9+0,86 82,3+2,39 2,54+0,28 162,4+5,23
45th day
Dry plasma 9,05+0,98%*** 7,4+0,8* 99,05+5,4** 1,340,09%** 198,5+7,5%*
The control 17,05 +1,94 5,1+0,79 81,3+3,6 2,7+0,37 158,3+7,98
60th day
Dry plasma 8,77+0,93%** 7,23+0,76* 103,4+45,33** 1,1£0,09%** 215,3+12,9%**
The control 16,35 +1,84 5,05+0,74 84,34+4,48 2,9+0,48 155,3+9,92
Note: * p<0.05, ** p<0.01, *** p<0.001.
Table 2 — Biochemical blood parameters of piglets
Alkaline o
. AlAT, Bilirubin,
Groups Albumen, g/l total protein, g/l AsAT mkkat/1 phosphatase
mkkat/ pmol/1
mkkat/l
Before the use of drugs
Dry plasma | 10,25+0,1* 58,3+0,36* 0,65+0,03* 0,77+0,007* 1,33+0,01* 8,87+ 0,06*
The control | 10,53+0,09 59,4+0,4 0,73+0,02 0,75+0,007 1,28+0,02 8,68+0,07
15th day
Dry plasma 18,89+3,52* 64,55+2,12* 0,55+0,06* 0,66+0,03* 1,01+0,12* 7,51+ 0,168*
The control 10,0142,52 59,32+1,41 0,74+0,07 0,76+0,038 1,37+0,127 8,03+ 0,19
30th day
Dry plasma | 32,68+5,6%** 68,23+2,41%* 0,47+0,05* 0,54+0,04* 0,55+0,15* 5,65+ 0,72*
The control 9,05+3,2 62,33+1,56 0,70+0,1 0,74+0,09 1,33£0,35 8,35+1,1
45th day
Dry plasma | 38,15£7*** 72,15+4,2* 0,38+0,09* 0,41+0,06* 0,32+0,16* 3,45+ 0,9*
The control | 10,2343 61,23+3,27 0,72+0,14 0,76+0,16 1,36+0,48 8,3242,19
60th day
Dry plasma | 45,46+9,3%%* 74,44+4,9%* 0,29+0,09* 0,33+0,09* 0,28+0,18* 2,34+ 0,97*
The control | 9,34+3,2 60,19+4,92 0,70+0,178 0,78+0,2 1,39+0,51 8,41+2,8
Note: * p<0,05, *** p<0,001.
35
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creased (at a rate of 0.10-0.68 pkat/l). An increase
in bilirubin (with a norm of 0.3—8.2 mmol/l).

When blood tests were performed in animals
of the 1st group on the 15th day after the admin-
istration of the preparations, positive dynamics of
the indicators was established: a gradual increase
in the amount of total protein, an increase in the
level of albumin, a decrease in the activity of
AsAT, AIAT enzymes and a decrease in the activ-
ity of alkaline phosphatase, a decrease in the level
of bilirubin indicates an improvement in metabo-
lism, protein metabolism mainly.

By the 30th day of treatment, all blood param-
eters analyzed (morphological and biochemical)
were within the physiological norm, and the best
indicators were in the group where dry plasma
was used. While in the control group throughout
the experiment, the positive dynamics was insig-
nificant (table 2).

On the 45th and 60th days of using dry plas-
ma in the Ist group of animals, the biochemical
parameters of the blood of piglets continued to
improve and were within the physiological norm.

As it can be seen from the Figure 1, during
1.5-2 months, the piglets given the dry plasma
gained weight more intensively than the control
group pigs. Thus, by the 30th day of the experi-
ment, the weight in the group using dry plasma
was 14.1 kg, while in the control group it was 10
kg, and by the 60th day of the study the weight
difference was 9.1 kg.
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It should be noted, that in the group of animals
that were given the dry plasma, a low percentage
of incidence of Escherichiosis, salmonellosis of
the gastrointestinal tract and respiratory system
was established (2—4 %, while in the control group
— 9-14 %), higher weight gain (by 10-15 %);
there was no mortality observed (whereas in the
control group 2 pigs died on the background of
escherichiosis and salmonellosis). The Animals in
the experimental group were mobile, active, with
marked appetite. In the control group, in addition
to the above mentioned morbidity and mortality
rate, a low daily weight gain was observed, some
animals were inactive, lethargic, and a decrease in
appetite was observed.

Discussion. The findings obtained during the
studies allow us to conclude that the introduction of
the dry plasma into the diet will improve the clinical
status of piglets. The piglets were active, willingly
taking the food, the weight gain was higher than in the
control group (in the experimental group 500 grams,
in the control group 350 grams), a low percentage of
the incidence of pathologies in the gastrointestinal
tract and respiratory system was found (2-4 %
whereas in the control group — 9-14 %),
there was no mortality observed (whereas in the
control group 2 pigs died on the background of
escherichiosis and salmonellosis).

Our studies have shown that the use of plasma
is effective at an early age, while in a number
of works the authors describe the use of plasma

30,10
21
19}:]_*4:* =)
14, 1%%%
13
30th day 45th day 60th day
Age days

Fig. 1. Dynamics of body weight of piglets.
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at older ages, however, as to our opinion in this
issue, we more incline towards the use of dry
hemoglobin for older ages [4, 6]. The essence of
using dry plasma at an early age is, first of all, the
increase of the resistance to diseases due to the
work of immunoglobulins contained in plasma,
and their availability is high especially in the
first days of life. At older ages, where the optimal
amount of complete protein is necessary for active
growth and development, it is more economically
feasible to use dry hemoglobin [7].

Conclusion. According to the results of our
studies, it can be concluded that the introduction
of the dry plasma into the diet with the prophylac-
tic purpose facilitates the improvement of protein
metabolism which, in turn, influences the in-
crease of the body resistance and general metab-
olism, and as a result, an increase in the average
daily gain, a decrease in the morbidity and mor-
tality rate in animals.

LIST OF LITERATURE

1. Berepunapnas sHuukigonemus:s 2 1. T. 2. K- /
C. C. Abpamos u ap.; pen. A. U. Srycesuu. Munck: benapy-
ckas DHipiknanensis imst [letpycst Bpoyki, 2013. 356 c.

2. VIMMyHOKOppeKIUsl B KIMHUYECKOH BETCpUHAPHOM
memuimae / 1. A. Kpacouko u ap.; pen. I1. A. Kpacouko.
Munck: Texnonepcnekrusa, 2008. 507 c.

3. Kazapsn P.B. IlepcniekTuBHbIE HallpaBICHUs MpUMe-
HCHUA HpOGl/IOTl/IKOB JUIA CO3aHuA HOJ]I/I(byHKLll/IOHaﬂbeIX
kopMoBbIX n00aBok/ P.B. Kazapsu u np. HoBsle TexHolo-
rua. 2018. URL: https://cyberleninka.ru/article/n/perspek-
tivnye-napravleniya-primeneniya-probiotikov-dlya-sozdani-
ya-polifunktsionalnyh-kormovyh-dobavok. [lara moctyma:
18.10.2019.

4. KemnOenn JI. Binku mia3mu KpoBi B XapuayBaHHI 110-
pocsr. [TpubyTtkoBe cBuHapcTBo. 2011. Ned. C. 32-34.

5. Kucnenxo B.H., Konsrues H.M., T'ocmanos P.I. Bete-
pHHapHask MUKPOOHOJIOT Ul ¥ UIMMYHOJIOTUS: Y4eOHHK / pej.
B. H. Kucnenko. 4-e uza., nepepab. u pomn. Mocksa: 'D0-
TAP-Menua, 2012. 752 c.

6. Kpacwipnukos U.B., K.A. JIeicko, E.B. Otpames-
ckas, A.K. Jlo6actosa. [Ipenapars! 6akrepuodaros: KpaTkuit
0030p COBPEMEHHOTO COCTOSIHHSI U IEPCHEKTHB Pa3BUTHSI.
Cubupckuit MeaunuHckuil xypaan. 2011. Tom 26. Ne 2.
Beimyck 2. URL:https://cyberleninka.ru/article/v/preparaty-
bakteriofagov-kratkiy-obzor-sovremennogo-sostoyaniya-i-
perspektiv-razvitiya. [lara noctyna: 18.10.2019.

7. Tonoben JI.U. CocraB, cBoiicTBa M NpPaKTUYECKOE
NpUMEHEHHE IPOAYKTOB NepepabOTKU KPOBU B KOPMJICHUH
CEJIbCKOXO3IMCTBEHHBIX JKMBOTHBIX U OTHUL, B Ka4CCTBC
BBICOKO3()()EKTHBHBIX HCTOYHHUKOB JKHBOTHOTO Oenka, s
CTUMYJIMPOBAaHUA MMMYHHUTETA U POCTA, a TAKXKE B LECIAX
YAy4lI€HUs YCBOCHUS ) KUPOB U UHBIX MMATATCIIBHBIX BEIIECTB
U3 KOpMa: METOH. pekoMeHiauuu. Mocksa: M3narenbcTBo
«IIepo», 2019.

8. Msicuxk A.T. HopmupoBaHue KOpMIIeHas CBHHEH.
Hayunsrit xypnan: 3oorexuus. 2006. URL: http://naukarus.
com/normirovanie-kormleniya-sviney.  Jlata  goctyma:
18.10.2019.

9. CornukoB P.II. Ilna3ma KpoBU a3p030IbHON CYLIKH B
KOpPMJIEHUH XKHUBOTHBIX. ArpoPsiHoK. 2003. Ne 4. C. 6-7.

10. CopaBoyHMK Bpa4ya BETEPHHAPHOW MEIMIMHBI /
C. C. Abpamos u n1p.; pexa. A. U. SAryceBny. Munck: TexHo-
nepcrekrusa, 2007. 971 c.

11. Ypcora H.U. TepaneBruduecknii moTeHIMAI COBPEMEH-
HBIX TpobnoTukoB. [lemmarpmueckas dapmakonorns. 2013.
URL: https://cyberleninka.ru/article/n/terapevticheskiy-poten-
tsial-sovremennyh-probiotikov. Jlara nocryna: 18.10.2019.

12. Assessment of the application for renewal of authori-
sation of Bactocell® (Pediococcus acidilactici CNCM 1-4622)
as a feed additive for weaned piglets, pigs for fattening, mi-
nor porcine species (weaned and for fattening), chickens for
fattening, laying hens and minor avian species for fattening
and for laying and its extension of use to all growing pigs and
all avian species / Scientific Report of EFSA. 2019. Mode
of access: https://efsa.onlinelibrary.wiley.com/doi/10.2903/j.
efsa.2019.5690. Date of access: 16.10.2019.

13. Florez-Cuadrado D., Moreno M. A., Ugarte-Ruiz M.,
Dominguez L. Antimicrobial Resistance in the Food Chain
in the European Union. US National Library of Medicine
National Institutes of Health. 2018. Mode of access: https:/
www.ncbi.nlm.nih.gov/pubmed/30077219. Date of access:
20.10.2019.

14. Safety and efficacy of Lactobacillus plantarum DSM
29025 as a silage additive for all animal species EFSA Pan-
el on Additives and Products or Substances used in Animal
Feed (FEEDAP) / Scientific Report of EFSA. 2016. Mode
of access: https://efsa.onlinelibrary.wiley.com/doi/10.2903/;.
efsa.2016.4479. Date of access: 16.10.2019.

15. Scientific Opinion on the safety and efficacy of Pro-
biotic LACTINA® (Lactobacillus acidophilus, Lactobacillus
helveticus, Lactobacillus bulgaricus, Lactobacillus lactis,
Streptococcus thermophilus and Enterococcus faecium) for
chickens for fattening and piglets / Scientific Report of EFSA.
2013. Mode of access: https://efsa.onlinelibrary.wiley.com/
doi/10.2903/j.efsa.2013.3170. Date of access: 16.10.2019.

16. Sekyere J.O., Asante J. Emerging mechanisms of
antimicrobial resistance in bacteria and fungi: advances in
the era of genomics. US National Library of Medicine Na-
tional Institutes of Health. 2018. Mode of access : https://
www.ncbi.nlm.nih.gov/pubmed/?term=Emerging+mech-
anisms+of+antimicrobial+resistance+in+bacteria+and+-
fungi%3 A+advances+intthe+era+of+genomics. Date of ac-
cess: 20.10.2019.

17. The Community Summary Report on Trends and
Sources of Zoonoses, Zoonotic Agents, Antimicrobial resis-
tance and Foodborne outbreaks in the European Union in
2006 European Food Safety Authority (EFSA)/ Scientific
Report of EFSA. First published: 19 December 2007. Mode
of access: https://doi.org/10.2903/j.efsa.2007.130r. Date of
access: 20.10.2019.

18. The FAO Action Plan on Antimicrobial Pesistance
2016-2020. Supporting the food and agriculture sectors in
implementing the Global Action Plan on Antimicrobial Re-
sistance to minimize the impact of antimicrobial resistance.
2016. Mode of access: http://www.fao.org/3/a-15996¢.pdf.
Date of access: 19.10.2019.

REFERENCES

1. Veterinarnaja jenciklopedija: v 2 t. T. 2. K-Ja/ S. S.
Abramov i dr.; red. A. L. Jatusevich [ Veterinary Encyclopedia:

37



HaykoBwuii BicHuK BeTepuHapHOi Menununu, 2020, Ne 1

nvvm.btsau.edu.ua

in 2 volumes T. 2. K — Ya. Minsk: Belaruskaja Jencyklapedy-
ja imja Petrusja Broyki. 356 p.

2. Krasnochko, P. A. (2008). Immunokorrekcija v
klinicheskoj veterinarnoj medicine. [Immunocorrection in
clinical veterinary medicine]. Minsk: Tehnoperspektiva.
507 p.

3. Kazarjan, R.V., Borodihin, A.S., Luk'janenko, M.V.,
Achmiz, A.D., Matvienko, A.N. (2018). Perspektivnye
napravlenija primenenija probiotikov dlja sozdanija polifunk-
cional'nyh kormovyh dobavok [The perspective directions of
application of probiotics for creation of multifunctional feed
additives]. Novye tehnologii [New technologies]. Available
at:  https://cyberleninka.ru/article/n/perspektivnye-naprav-
leniya-primeneniya-probiotikov-dlya-sozdaniya-polifunkt-
sionalnyh-kormovyh-dobavok. Date of access: 18.10.2019.

4. Kempbell, D. (2011). Bilki plazmi krovi v harchu-
vanni porosjat [Bylki plasma blood in harchuvanny piglets].
Pributkove svinarstvo [Profits pig farming]. no. 4, pp. 32-34.

5. Kislenko, V.N., Kolychev, N.M., Gosmanov, R.G.
(2012). Veterinarnaja mikrobiologija i immunologija: ucheb-
nik [Veterinary microbiology and immunology: textbook].
4-¢ izd., pererab. i dop. [4th ed., rework. and additional].
Moscow: GEOTAR-Media, 752 p.

6. Krasil'nikov, I.V., Lysko, K.A., Otrashevskaja, E.V.,
Lobastova, A.K. (2011). Preparaty bakteriofagov: kratkij
obzor sovremennogo sostojanija i perspektiv razvitija [Med-
icines of bacteriophages: short review of the current state and
prospects of development]. Sibirskij medicinskij zhurnal
[Siberian medical magazine]. Vol. 26, no. 2, Issue 2. Avail-
able at: https://cyberleninka.ru/article/v/preparaty-bakteri-
ofagov-kratkiy-obzor-sovremennogo-sostoyaniya-i-perspek-
tiv-razvitiya. Date of access: 18.10.2019.

7. Podobed, L.I. (2019). Sostav, svojstva i prakticheskoe
primenenie produktov pererabotki krovi v kormlenii sel'sko-
hozjajstvennyh zhivotnyh i ptic, v kachestve vysokojeffek-
tivnyh istochnikov zhivotnogo belka, dlja stimulirovanija
immuniteta i rosta, a takzhe v celjah uluchshenija usvoenija
zhirov i inyh pitatel'nyh veshhestv iz korma [Composition,
properties and practical application of blood processing prod-
ucts in feeding farm animals and birds, as highly effective
sources of animal protein, for stimulating immunity and
growth, as well as for improving the absorption of fats and
other nutrients from feed/Methodological recommendations].
Metodicheskie rekomendacii [Methodological recommenda-
tions]. Moskva: Izdatel'stvo «Pero».

8. Mysik, A.T. (2006). Normirovanie kormlenaja svinej
[Rationing Fed Pigs]. Nauchnyj zhurnal: Zootehnija [Scien-
tific Journal: Zootechnia]. Available at: http://naukarus.com/
normirovanie-kormleniya-sviney.— Data dostupa: 18.10.2019.

9. Sotnikov, R.P. (2003). Plazma krovi ajerozol'noj su-
shki v kormlenii zhivotnyh [Plasma of blood aerosol drying
in animal feeding]. AgroRynok [ AgroMarket]. no.4, pp. 6-7.

10. Abramov, S. S. (2007). Spravochnik vracha veteri-
narnoj mediciny / red. Jatusevich, A. I. [Directory of Veteri-
nary Medicine Physician. Ed. A.L. Yatusevich]. Minsk: Teh-
noperspektiva. 971 p.

11. Ursova, N.I. (2013). Terapevticheskij potencial
sovremennyh probiotikov [Therapeutic Potential of Modern
Probiotics]. Pediatricheskaja farmakologija [Pediatric Phar-
macology]. Available at: https://cyberleninka.ru/article/n/
terapevticheskiy-potentsial-sovremennyh-probiotikov. Date
of access: 18.10.2019.

38

12. Assessment of the application for renewal of authori-
sation of Bactocell® (Pediococcus acidilactici CNCM [-4622)
as a feed additive for weaned piglets, pigs for fattening, mi-
nor porcine species (weaned and for fattening), chickens for
fattening, laying hens and minor avian species for fattening
and for laying and its extension of use to all growing pigs
and all avian species. Scientific Report of EFSA. 2019. Avail-
able at: https://efsa.onlinelibrary.wiley.com/doi/10.2903/j.
efsa.2019.5690. Date of access: 16.10.2019.

13.Florez-Cuadrado, D.,Moreno,M.A., Ugarte-Ruiz, M.,
Dominguez, L. (2018). Antimicrobial Resistance in the
Food Chain in the European Union. US National Library of
Medicine National Institutes of Health. Available at: https://
www.ncbi.nlm.nih.gov/pubmed/30077219. — Date of access
:20.10.2019.

14. Safety and efficacy of Lactobacillus plantarum DSM
29025 as a silage additive for all animal species EFSA Pan-
el on Additives and Products or Substances used in Animal
Feed (FEEDAP) / Scientific Report of EFSA. 2016. Avail-
able at: https://efsa.onlinelibrary.wiley.com/doi/10.2903/j.
efsa.2016.4479. — Date of access: 16.10.2019.

15. Scientific Opinion on the safety and efficacy of
Probiotic LACTINA® (Lactobacillus acidophilus, Lacto-
bacillus helveticus, Lactobacillus bulgaricus, Lactobacillus
lactis, Streptococcus thermophilus and Enterococcus fae-
cium) for chickens for fattening and piglets. Scientific Re-
port of EFSA. 2013. Available at: https://efsa.onlinelibrary.
wiley.com/doi/10.2903/j.efsa.2013.3170. Date of access:
16.10.2019.

16. Sekyere, J.O., Asante, J. (2018). Emerging mech-
anisms of antimicrobial resistance in bacteria and fungi:
advances in the era of genomics. US National Library of
Medicine National Institutes of Health. Available at: https://
www.ncbi.nlm.nih.gov/pubmed/?term=Emerging+mech-
anisms+of+antimicrobial+resistance+in+bacteria+and+-
fungi%3A-+advances+in+theteratof+genomic. Date of ac-
cess: 20.10.2019.

17. The Community Summary Report on Trends and
Sources of Zoonoses, Zoonotic Agents, Antimicrobial resis-
tance and Foodborne outbreaks in the European Union in
2006 European Food Safety Authority (EFSA)/ Scientific Re-
port of EFSA. First published: 19 December 2007. Available
at:https://doi.org/10.2903/j.efsa.2007.130r. Date of access:
20.10.2019.

18. The FAO Action Plan on Antimicrobial Pesistance
2016-2020. Supporting the food and agriculture sectors in
implementing the Global Action Plan on Antimicrobial Re-
sistance to minimize the impact of antimicrobial resistance.
2016. Available at:http://www.fao.org/3/a-i15996e.pdf. Date
of access: 19.10.2019.

Bruins cyxoi nia3mu kposi sik 6iosoriunoi 106aBku
Ha CBHHell

Cuca JI.B.

BuBueHO BIUTMB Mpemnaparis 3 MIbHOT KpoBi (CyXoi rias-
MH) Ha OpraHi3M TBapuH. Y XOAi ZOCIHiKeHb Oyno chopmo-
BaHO 3a NPUHIIMIIOM aHAJIOTIB 2 IPyNH TBApHH 1O 15 roiiB y
KOXHii, 10-no6oBoro Biky. Ilepuriif rpymi TBapuH 3aJaBaiu
CyXy IUIa3My B CyMimi 3 koMOikopMoM (3 po3paxyHKy 5 %
BiZl MacH KOpMy), Apyra rpyna Oyia KOHTPOJIBHOIO i HisIKMX
nobaBok He oTpuMyBaia. I[Topocsta 060ox rpyn nepedysanu
B OJIHAKOBUX CaHITAPHO-TIri€HIYHUX YMOBaX, KOXKEH IEHb
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MPOBOAMIIN OLHKY KJIIHIYHOTO CTAaTyCy TBapHH, BpaxoBYyBa-
T 3aXBOPIOBAHICTh, CMEPTHICTh, JIETAJBHICTh, 3BAXKyBaIH,
BiftOupasm npobu KpoBi Juisi IpoBeAeHH MOPHOIOTi4HOTO i
6i10XiMIYHOTO aHaNi3iB.

BcTaHoBIIeHO, 110 B IPYIIi TBAPUH, SIKMM 3aCTOCOBYBAIN
CyXy IuIa3my, BIpojosx 1,5-2 micsuiB Habupaiu Macy Tina
OiNTbII IHTEHCHBHO, HiIX TTOPOCSITa KOHTPOJIBHOI TPy, Oyiio
BCTAHOBJICHO HU3bKHIl BiICOTOK 3aXBOPIOBAHOCTI MATOJIOTisI-
MH 3 OOKy IITYHKOBO-KHIIIKOBOTO TPAKTY i IUXaJbHOI CHCTe-
mu (2—4 %, Tozi K B KOHTPONBHIN rpymi — 9—14 %), 6inp
BHCcOKi mpupocty (Ha 10-15 %), neransHOCTI He criocTepira-
n0csi (Tl SIK B KOHTPOJIBHIH IPyIIi 3arvHyI0 2 MopocsT Ha T
elIepuxiody i canbMoHenbo3y). [lopocsta gocminHoi rpynu
Oy/nu pyXJIMBi, aKTUBHi, allCTUT BUPAKCHUN. Y KOHTPOJIBHIH
IpyMi, KpiM BHUILEBKAa3aHUX 3aXBOPIOBAHOCTI Ta JIETAJbHO-
CTi, Bij3HAYaJIM HU3bKI cepeHbo1000B1 mpupoctu (350 r Ha
1100y), okpemi TBapuHHU OyJIM MalopyXJINBi, MJISIBi, CIOCTEPi-
ranocs 3HnkeHHs anetuty (50 % TBapuH rpynu). Pesynsratu
1a00paTOPHUX OCITIPKEHb MMOKAa3aly, 110 33 3aCTOCYBaHHSI
Cyxol IUIa3MH B PAIiOHI MOPOCAT CHPUSE SKHANIIBHALIO-
MY BiJIHOBJICHHIO NOKa3HUKIB KPOBi 10 HOpMH. Tak Bike Ha
15-y nmoby micias madi cyxol IUla3MM KiIBKICTB €pUTPO-
muTiB  ctanoBwna  6,0£0,42x1012/m, TpombormTiB  —
180,5+1,3%109/1, remorno6iny — 90,5+0,95 1/1, JeHKOIUTIB
— 15,3+0,62x109/n, LLIOE — 1,55+0,07 MmM/roz, 3arajsHOro
npoteiny 64,5+2,12 r/n , anpbyminy — 18,943,52 /71, ak-
TuBHICTH PepmentiB: AcAT, AnAT — 0,55+0,06 i 0,66+0,03
MKKaT/J1 Ta J1yxHoi ¢ocdarasu — 1,0+0,12 mkkar/n, 6inipy-
6iny 7,51+0,168 MKMOIB/II, 10 CBIAYUTH MPO MONIMIICHHS
00MiHy pedoBHH, HacamIepe | — OiJIKOBOro 0OMiHy.

3roIoByBaHHs CyX01 IUTa3MH MiZIBUIIYE CEPEAHBOT000BI
npupoctd (500 r Ha 100y), HO3UTHBHO BIUIUBA€ HA MOJMII-
LICHHS 3arajbHOTO OOMiHY peuoBHH (0COOIMBO OLIKOBOrO
0o0OMiHy), 110 TPUBOAUTH 1O IiJBUIICHHS PE3UCTCHTHOCTI
OpraHi3my i, IK pe3y/bTaT, 3HHKEHHS 3aXBOPIOBAHOCTI Ta Jie-
TaJbHOCTI TBApPHH.

Kurouosi ci1oBa: aHTHOIOTHKH, aHTHOIOTHKOPE3UCTEHT-
HICTb, HOPOCATA, TPeOIOTUKH, TPOOIOTHKH, CHHOIOTHKH, TTpe-
mapaTy KpoBi, Cyxa Ia3mMa KpoBi.

Biinsinme cyxoii m1a3Mbl KPOBH KaK 0HO/10rHYecKoii
J00aBKH Ha CBHHei

Cpica JI.B.

H3yueHo BIHMsHUE NpenapaToB U3 LEJIBHON KpOBH (Cy-
XOH TUIa3Mbl) Ha OpraHU3M JKHBOTHBIX. B Xozme uccienosa-
HHI ObUTH CHhOPMHUPOBAHEI 10 PUHIIUITY AaHAJIIOTOB 2 TPYIIIBI

O
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JKUBOTHBIX 1O 15 ronoB B kaxjoi, 10-cyTouHoro Bo3pac-
Ta. IlepBoil rpynne »XKMBOTHBIX 3aJaBalld CyXyl0 ILIa3My B
cMecu ¢ KoMOukopMoM (3 pacuera 5 % OT Macchl KopMma),
BTOpas Ipymna Obla KOHTPOJIbHOI M HUKAaKuX 100aBOK HE
nonyyana. ITopocst oGeux rpynm copepaxaii B OJMHAKOBBIX
CaHUTAPHO-TUTHUCHUYECKUX YCIIOBUSIX, Ka)I(ZLbIl;'I J€Hb IIPOBO-
JUAJIA OLICHKY KIIMHUYCCKOTO CTaTyCa XXUBOTHLIX, YUYHUThIBAJIN
3200/1€Ba€MOCTb, CMEPTHOCTh, JICTAJILHOCTh, B3BELIMBAJIY,
oTOMpay KPOBb JUIs IPOBECHNUS MOP(OJIOTHIECKOTO U OHO-
XMMHUYECKOTO aHAJIM30B.

YCTaHOBIIEHO, YTO KHMBOTHBIE IPYIIIbI, KOTOPBIM IIPUMeE-
HSUIM CYXYIO IJIa3My, B Te4eHHH 1,5—2 MecsieB HaOupaiu Bec
0oJiee HUHTEHCUBHO, Y€M I10POCATa KOHTPOJIBHOW Ipynmbl. Y
HUX OBbUT HU3KUH NPOLEHT 3a001€Ba€MOCTH MAaTOIOTUAMH CO
CTOPOHBI KEITYAOUHO-KUIICYHOI'O TpaKTa U ZlleaTeJ]bHOﬁ CH-
crembl (2—4 %, Torna Kak B KOHTPOJIbHOM rpyrmme — 9—14 %),
Oonee Boicokue npuechl (Ha 10—15 %), 1eTanbHOCTH HE OT-
Meuau (Torja Kak B KOHTPOJIBHO Ipyne nauo 2 opoceHKa
Ha (oHe surepuxmosa u canbMoHemtesa). [lopocsaTa omeit-
HOU TPYIIIbI ObLTH TMOABHKHBI, aAKTUBHBI, alllIETUT BBIPAXKECH.
B xoHTponbpHOI rpymnme, IOMUMO BbIIIEyKa3aHHBIX 3a0oiie-
Ba€MOCTHU U JICTAJIbHOCTH, OTMEYaJIM HU3KHUE CPEAHECYTOY-
Hble npuBechl (350 I B cyTKu), OTJC/IbHBIC )KUBOTHBIE ObLIU
MAaJIOMIOABIIKHEIE, BSJIble, HAOIIOAAI0Ch MMOHI)KEHHE arlle-
tuTa (50 % XKUBOTHBIX IpymIbl). Pe3ynpraTsl 1a0OpaTOPHBIX
HCCIIeOBaHUN [TOKA3aIH, YTO IPUMEHEHHE CYXOH IIa3Mbl B
pauyoHe MopocsAT CocoOCTBYET ObICTpelIeMy BOCCTaHOB-
JICHUIO IOKa3aTeleld KpoBU 10 HOpMEBL. Tak, yxe Ha 15-ble
CYTKH HOCJIE Jaud CyXOH IIIa3Mbl KOJIMYECTBO APUTPOLIUTOB
cocrarisuio 6,0 £ 0,42 x 1012 / 11, pomborutos - 180,5 + 1,3
x 109 / 11, remomno6una - 90,5 + 0,95 r/ i1, neikonuTos - 15,3
+0,62 x 109 /1, COD - 1,55+ 0,07 Mm / 4, 0O111€TO IPOTEHHA
64,5 £2,12 v/ n, anpbymuHa - 18,9 £ 3,52 r / 11, aKTUBHOCTH
dbepmentoB: AcAT, AnAT - 0,55 + 0,06 u 0,66 = 0,03 mkkar /
I ¥ menovHoi ¢pocdarasel - 1,0 + 0,12 mMxkar / i1, Gumupyou-
Ha 7,51 £ 0,168 MKMOJIb / JI, UTO CBUACTENLCTBYET 00 yiIyd-
LIEHUH OOMEHa BEIECTB, MPEXKE BCEro - OEIKOBOro oOMeHa.
CKapMJ]I/IBaHI/Ie CyXOﬁ IJIa3Mbl ITOBBIIIACT CPEIHECY TOUYHBIC
npupocTsl (500 r B CyTKM), O3UTUBHO BJIUSET HA YIydllle-
Hue oOuiero oOMeHa BelecTB (B OCOOEHHOCTH OEJIKOBOTO
0o0MeHa), 4YTO MPUBOIUT K MOBBIIICHUIO PE3UCTEHTHOCTH Op-
raHu3Ma M, U Kak pe3ylbTal, CHIDKCHUE 3a00JIeBaEMOCTH U
JIETaJbHOCTH JKUBOTHBIX.

KuroueBble cjioBa: aHTHOMOTHKH, aHTHOMOTHKOPE3H-
CTEHTHOCTb, IIOPOCSTA, NPEOUOTUKH, TPOOUOTUKHU, CUHONO-
TUKY, Ipenaparsl KpOBH, CyXas I1J1a3Ma KpOBHU.
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