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Abstract | The article describes the indicators of secondary immune deficiency in pregnant cows during the cow
drying off. Morphological, biochemical, and immunological blood parameters are displayed. Clinical manifestation of
calf hypotrophy syndrome during the neonatal period is studied. The experience of using Aminoseleton for pregnant
cows during the drying off is describes. Evaluation of the biological effect on the organism of cows of a new tissue
biostimulator was carried out on 22 cows with secondary immunodeficiency 30-45 days before calving, formed on the
principle of paired analogues in two groups. Aminoseleton was used subcutaneously five times every 72 hours at a dose
of 40 ml. The positive effect of immunomodulator Aminoseleton on metabolic status and the overall non-specific re-
sistance indicators during the cow drying off was revealed. According to the results hypotrophic calves were born with
a deficiency of body weight and a non-proportional physique. Tendency to centralize circulation, hypovolemia, hyper-
dynamic reaction with infarction, pulmonary hypertension with, spastic condition precapillary arterioles, disturbance
of microcirculation in microvessels in newborn hypotrophic calves was observed. In perinatal hypotrophy in calves,
inhibition of cellular immunity was noted predominantly against the background of an increased activity of oxidative
metabolism in neutrophils. The results of our research indicate a violation of the structure and links of non-specific
cellular and humoral resistance in calves with perinatal hypotrophy. As a result, a direct correlation between the level
of non-specific resistance of the mother’s organism, and the state of health condition of the newborns is established.
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INTRODUCTION

static and morphofunctional characteristics (Savrasov and
Parshin 2012; Dronov, 2013; Shakhov et al; 2013; Nezh-

Neonatology of animals remains one of the least stud- danov et al., 2014).

ied branches of biological science, at the same time,

illness of newborns among productive animals are fairly
widespread (Shakhov et al., 2005; Golubtsov et al., 2015;
Lenchenko et al., 2017; Suleymanov et al., 2018). Such
animals are characterized by a pronounced lag in growth
and development, as well as a wide spectrum of homeo-

A direct relationship has been established between the lev-
el of nonspecific resistance of the mother’s body, on the
one hand, and the intrauterine development of the em-
bryo, the state of health and the safety of newborns, on the
other. For example, calves obtained from cows with sub-
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clinical pathology have signs of intrauterine malnutrition,
among them - underdevelopment of organs and systems,
high morbidity and mortality. Under stress, endocrine
organs are primarily involved in the process of structural
and functional changes. Immunocompetent organs are de-
pressed, and the degree of colostrum passive immunization
is insufficient due to the low content of immunoglobulins
in the colostrum of such mothers. Thus, immunodeficiency
states develop.

Aminoseleton is a tissue preparation based on the hydro-
philic fraction of cattle spleen obtained by cryofractiona-
tion, which has immunomodulating, antioxidant, adapto-
genic, actoprotective, stress-correcting effects. The drug is a
biologically active substance with the most fully preserved
native structure of a wide range of biologically active sub-
stances (proteins, vitamins, minerals, phospholipids, etc.).
Having an endogenous origin, they provide optimal physi-
ological correction, act quickly, without causing side effects.
Despite the improvement of specific prophylaxis, means
of immune modulation and protection, a system of meas-
ures to prevent and combat bacterial and viral diseases,
the problem of preserving and reducing the incidence of
newborns remains one of the most actual problems (Bry-
antsev, 2000; Sidorova et al., 2000; Kurylenko et al., 2006;
Foote et al., 2007; Vasilenko, 2008; Osorio et al., 2013).
Organism need special attention and care in the neonatal
period. During the period when newborn organism adapts
to new conditions the structural organization of cells and
tissues of the most critical systems activates, providing the
support of livelihoods (Briassoulis et al., 2001; Shabalov,
2006; Shabalov, 2011; Ballou, 2012). The inferiority of the
structural organization of the digestive, endocrine, im-
mune and other body systems of the newborns determines
the occurrence of pathology (Chandra, 1997; Gernaat and
Voorhoeve, 2000; Colomb, 2003; Lenchenko et al., 2019).

Many researchers have reported a decrease in the nonspe-
cific immunity of young cattle during stress exposure char-
acterized by a decrease in the lysozyme concentration of
saliva, nasal and bronchial mucus, low phagocytic activity
and serum complement, increase (more than 1.2 times) of
the natural inhibitory factor of macromolecular antibod-
ies (Ig M), as well as factors of humoral immunity. It re-
sults less protection against infections (Griebel et al., 1987
Huilst et al., 2004; Savrasov and Parshin, 2012; Seleznev et
al., 2017).

At all stages of fetal development, especially during the last
months of intrauterine life, an important factor is the com-
plete nutrition of the maternal animals (Schoonderwoerd
et al., 1986; Shakhov, 2005; Foote et al., 2007; Golubtsov
et al., 2015). Under unfavorable conditions of the course
of pregnancy, with insufficient and inadequate feeding of
pregnant cows, calves are born with hypotrophy. Hypotro-

phy reflects the concept of “physiological immaturity” of
newborns, it is sometimes called the “syndrome of weak

calves” (Kuzminova EV et al., 2011).

One of the promising approaches to overcome hypotroph-
ic births is the use of drugs based on proteins (amino ac-
ids), which have a positive effect on health, improve meta-
bolic processes, physiological and biochemical parameters,
resistance and productivity of animals. Active intervention
in the metabolism of proteins can change the course of
the pathological process - to stimulate the emergence and
proliferation of living matter or to stop the process of ex-
tinction of living matter (Shakhov et al., 2005; Kurylenko
et al., 2006; Korobov et al., 2007; Gromov et al., 2008).

Hypotrophic births causes significant economic damage,
which is characterized by weight loss, mortality and forced
culling of animals.

Hence, the purpose of current research was to study the
effect of Aminoseleton on the immune status of pregnant
cows during the dry period for the prevention of antenatal

hypotrophies of calves.
MATERIALS AND METHODS

ETHIiCAL APPROVAL

'The present studies were carried out in accordance with the
State program of Peoples’ Friendship University of Russia
(RUDN University). Research on animals was conducted
after receiving approval of Bioethics commission SREC

PFUR.

EXPERIMENTAL ANIMALS

The studies were performed on Holstein-Friesian cows
belonging to the OOO Voronezhpischeproduct of the
Novousmansky district of the Voronezh region. 30 cows
30-45 days before calving were selected as objective of the
study. Blood tests were performed on all cows. Secondary
immunodeficiency was detected in 22 animals. Evalua-
tion of the biological effect of a new tissue biostimulator
(Aminoseleton) was carried out on the cows with second-
ary immunodeficiency, formed on the principle of paired
analogues in two groups.

In cows of the first (experimental) group (n = 11) Aminose-
leton was used subcutaneously five times every 72 hours in
increasing doses: 30-35-40-45-50 ml, while in cows of the
second (Control) group (n = 11) the drug was not applied.
Before the introduction of the drug and 5-7 days after the
last injection, blood was obtained from the cows of both
groups (n = 22) for morphological and biochemical studies
in order to assess the effect of the drug on the immunobio-
logical resistance of their body. Animals are selected in the
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group according to the method of paired counterparts, the
same age, body weight, on the second period of lactation.
'The maintenance, feeding, treatment of dry cows of exper-
imental and control groups is typical for the household.

From all animals of the experimental and control groups
received newborn calves. In order to assess the effective-
ness of preventive measures, all newborn calves were di-
vided into two groups, according to the numbers of groups
of mother-cows from which they were obtained. Newborn
calves of the first group are from cows of the experimental
group, newborn calves of the second group are from cows
of the control group that did not receive Aminoseleton, in
each group of 11 animals.

OBSERVATION

After parturition the calves from both groups of cows
(Aminoseleton treated and Control) were separated. The
determination of the clinical status of newborn calves was
carried out in the first hours after birth. A clinical study
for all calves was carried out throughout the prophylactic
period (15 days), according to the generally accepted plan
in veterinary medicine. The main criteria for assessing the
condition of the body of newborn calves were: pulse rate
in 1 min., respiration rate in 1 min, color of visible mu-
cous membranes, muscle tone and reflex excitability. Their
zoometric parameters were also taken into account: body
weight at birth, height at withers, slanting body length,
chest girth behind the shoulder blades, average daily

weight gain, and the amount of colostrum drunk.

Morphological blood analysis in cows and calves was per-
formed on a hematology analyzer ABC Micros 60, bio-
chemical studies (Hitachi-902 analyzer) and medium
molecular peptides (MMP) were performed in accordance
with the methodological recommendations (Shakhov,
2005). Immunomodulatory indicators, including comple-
mentary (SCA) and lysozyme (SLA) activity, total immu-
noglobulins (Ig), circulating immune complexes (CIC) in
serum (humoral serum factors of non-specific immunity),
endogenous intoxication index (EII) and the number of T-
and B-lymphocytes (cellular immunity), were determined

using standard and unified methods (Shakhov, 2005).

STATISTICAL ANALYSIS

Statistical processing of the obtained data was performed
using the Statistica 6.1 software package (StatSoft, Inc.,
USA). The research results are presented as mean (M) and
standard mean error (+ SEM). The significance of differ-
ences between treatment and control was assessed by Stu-
dent’s t-test. Differences were considered statistically sig-

nificant at p <0.05.

RESULTS AND DISCUSSION

CHANGES IN BLOOD PARAMETERS AFTER THE USE OF
AMINOSELETON

During this experiment it was found that the cows treated
with Aminoseleton exhibited a positive increase in leuko-
cyte count (13.8%; P <0.01), monocytes (41.4%; P <0.001),
band neutrophils (35.5%; P <0.001), in comparison with
control animals during 7.5-8.0 months of gestation peri-
od (Table 1). Likewise, total protein by 5.4%, a-globulin
fraction of protein by 10.7% and B-globulin by 16.4% was
improved by treatment of Aminoseleton as compared to
control group animals which indicates a significant im-
provement in general nonspecific immunity of the body
before calving. In control animals, we found an increase
in eosinophil content by 1.8 times (P <0.002), segment-
ed neutrophils by 27.0% (P <0.01), total immunoglobulins
by 13.2% (P <0.05), y-globulins by 10.7%, circulating im-
mune complexes 1.6 times, endogenous intoxication index
2.8 times (P <0.001), average molecular peptides 1.8 times
(P <0.002), with a decrease in lymphocytes by 20.8% (P
<0.001), which indicates the beginning of the development
of the inflammatory process in the body of cows before
calving. In animals of the control group before calving
changes in blood indices witnessed that, they increased the
antigenic load on the body of dry cows, increased allergi-
zation, and intense functioning of the lipid peroxidation
system with a decrease in the indices of general nonspecific

immunity (Merzlenko and Kurtov, 2003).

HyproTROPHY DEVELOPMENT IN NEWBORN CALVES

Antenatal hypotrophy is a pathology of the fetus, mani-
fested by impaired fetal development and a pathophysio-
logical reaction to an insufficient supply of oxygen to the
fetus (Merzlenko and Kurtov, 2003; Tochina et al., 2008).
The birth of physiologically immature young animals is
associated with impaired growth and development in the
prenatal period. In calves with a syndrome of hypotrophy,
the body’s resistance to infectious disease is reduced, due to
the lag in the formation of humoral and cellular factors of
natural resistance, which in turn contributes to the devel-
opment of gastrointestinal, respiratory and other diseases
in the late period of animal’s life. In addition, hypotrophy
in calves is accompanied by the development of secondary
immune deficiency, which also exacerbates the age-relat-
ed immune deficiency and thereby inhibits erythropoiesis,
disrupting all parts of the metabolic process in the body
(Bryantsev, 2000; Amesty-Valbuena and Pereira, 2004;
Hiilst et al., 2004; Shakhov, 2005; Romensky et al., 2013).

In order to assess the effect of Aminoseleton we studied
newborn calves obtained from cows-mothers of the con-
trol and experimental groups. According to the results hy
potrophic calves were born with an average body weight
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Table 1: Changes in blood parameters of cows at 7.5-8 months of pregnancy

Indicators Reference Values 12 days after treatment
Aminoseleton treated  Control group
group (n=11) (n=11)

Leukocyte, 10°/L 4.5-12.0 7.4+0.8 6.5+0.25

Eosinophils, % 5-8 5.8+1.4 10.7+0.27

Band neutrophils 2-5 4.8+0.33 3.1x0.29

Segmented neutrophils 20-35 27.2+1.8 37.3+2.59

Monocytes, % 2-7 4.1+0.19 2.9+0.21

Lymphocytes, % 40-60 57.7+1.1 45.7+1.79

Total Protein, g/l 70-85 76.2+3.7 72.1£2.7

Albumins, % 26.5-35.0 57.13.1 57.71.97

a- globulins, % 12-20 10.3+0.49 9.2+0.38

B- globulins, % 10-16 19.5+1.44 16.3+0.91°

y- globulins, % 23.5-40 17.5+1.44 19.6+1.3°

Total Jg, g/l 25-30 24.41+1.29 28.12+1.5

CIC, g/ 0.20-0.40 0.17+0.03 0.27+0.01

SBA, % 50-85 62.02+3.7 59.71£2.9

SLA, pg/ml 0.6-25 0.23+0.02 0.31+0.03

EIL c.u. 3.0-16.0 2.10.2 6.0+0.29

MMP, c.u. 0.70-0.90 0.24+0.02 0.44+0.03

" Showing significant difference between the groups at P<0,001-0,05
CIC - circulating immune complexes, SBA - serum bactericidal activity, SLA - serum lysozyme activity, EII - endogenous intoxication
index, MMP - medium molecular peptides

Table 2: Morphological and biochemical blood parameters of calves born from cows of Aminoseleton treated
(normotrophic) and control group (hypotrophic)

Indicators Aminoseleton treated  Control group group Reference values
group (n=11) (n=11)
Erythrocytes (RBC), 6.92+0.23 7.98+0.18 5.7-9.3
10'%/1
Hemoglobin (Hb), g/1 96.0+6.1 131.0+£7.2 105.0-126.0
Color indicator MCHC) 0.69+0.03 0.92+0.13" 0.9-1.1
Leukocytes, 10°/1 8.7+0.5 11.1+0.3 7.2-12.1
Specific gravity, c.e. 1.071£0.019 1.045+0.012 1.05-1.06
Blood viscosity 5.97+0.09 4.77+0.12 4.2-5.2
Total protein, g/l 59.4+1.8 71.33.2 54.9-57.1
Albumins, g/l 16.7+1.2 23.3x2.1 22.5-24.9
a- globulins, g/1 10.9+0.2" 9.1£2.1 8.7-11.5
B- globulins, g/1 6.9+0.7 8.9:1.3 8.4-10.4
y- globulins, g/1 15.9+0.9° 17.8+1.1 17.2-18.2
T- lymphocytes,10%/1 1.10+0.15 1.51+0.17 0.9-4
B- lymphocytes,10°/1 0.47+0.11 0.69+0.07 0.4-1.5
SBA, % 49.1+1.4 67.7+1.3 89-100
SLA, pg/ml 1.27+0.13 0.33+0.12 0.3-0.5
SCA, % haem 0.83+0.12" 1.65+0.12 1.5-3.0
Vitamin A, umol/l 0.3+0.02 0.4+0.04 0.4-1.5
Total lipids, g/1 2.28+0.14 2.02+0.15 1.46-2.10

September 2019 | Volume 7 | Issue 3 | Page 102 e



Journal of Animal Health and Production

Cholesterol, mmol /1
Triglycerides, mmol/l

1.97+0.05
0.41+0.03

1.65+0.07 1.23-1.73
0.12+0.01 0.09-0.38

" Showing significant difference between the groups at P<0,001-0,05
SBA - serum bactericidal activity, SLA - serum lysozyme activity, SCA - serum complementary activity

deficiency of 30.2% and a disproportionate physique com-
pared with clinically healthy animals. The main zoomet-
ric indices in hypotrophic calves were: the slanting body
length, height at the withers, and chest girth behind the
shoulder blades were below the physiological limits, by
an average of 11%. In diseased calves, a depression of the
motor-digestive reflex was observed, which was delayed by
1.5-2 hours, the number of sucking movements decreased
by a factor of 1.5 in one minute. Milk teeth are in some
cases underdeveloped. The subcutaneous fat layer on the
abdomen and other parts of the body is thinned. Visible
mucous membranes are anemic. The eyeball is sunken. Au-
ricles and tail are saggy. The local temperature on the skin
surface of the body is unevenly distributed: higher in the
front and lower in the back.

'The respiratory system was diagnosed with tachypnea, ar-
rhythmic and shallow breathing. On the part of the cardi-
ovascular system, tachycardia was diagnosed in 60.0% of
the calves in the control group, in 40% bradycardia, muf-
fled heart tones. For the cardiovascular system in newborn
hypotrophic calves, there is a tendency to centralize blood
circulation against hypovolemia, hyperdynamic myocardi-
al reaction, pulmonary hypertension, spastic condition of
precapillary arterioles, impairment of microhemocircula-
tion in microvessels.

MORPHOLOGICAL AND BiocHEmicAL BroobD
PARAMETERS OF CALVES WITH NORMOTROPHY AND
HyPOTROPHY

In the clinical assessment of the nervous system, a decrease
in neuromuscular tone was noted: calves with perinatal
hypotrophy rely poorly on limbs, movements are unsure,
animals were in a forced lying position. Pinch response has
shown hyperalgesia and reduced tactile sensitivity; it was
noted lability-oppression (apathy) which was replaced by

arousal.

Table 2 exhibited that, when evaluating the morphological
parameters of blood in calves of the experimental group,
the number of erythrocytes was 7.89 = 0.41-10"* / I, and
in hypotrophic calves from the control group erythrope-
nia was observed (6.92 + 0.23-10" / | erythrocytes). The
amount of hemoglobin in the blood: in clinically healthy
calves of the experimental group, 131.0 = 7.24 g / I; in hy-
potrophic calves of the control group 96.0 = 6.11 g/ 1. A
color indicator of blood in sick calves, in contrast to healthy
ones, was <1. Diagnosed with impaired leukopoiesis: in
clinically healthy calves, the number of leukocytes was

11.1 £ 0.35-10° / 1, in calves with hypotrophia, leukopenia
was observed 8.7 + 0.55-10° / 1. An absolute lymphopenia
was established during morphological blood examination
in hypothrophic calves. Blood specific gravity was 1.071 +
0.019, blood viscosity was 5.97 + 0.09. The content of total
protein in serum was 59.4 = 1.8 g / 1, which is 20.0% lower
than that of physiologically mature calves. In calves with
antenatal hypotrophy albumin, - and y-globulin fractions
were respectively lower by 28.0% (P <0.001), 22.4% (P
<0.001) and 10.2% (P <0.05), and o -globulin higher by
14.3% (P <0.01), compared with the animals of the exper-
imental group. The number of T- and B-lymphocytes in
the hypotrophic calves of the control group was 26.6% (P
<0.01) and 31.4% (P <0.01) respectively. The serum bacte-
ricidal activity (SBA) and serum lysozyme activity (SLA)
in the first days of life in calves with perinatal hypotrophy
were higher by 17.7%, 183.6%; whereas, the rate of com-
plementary serum activity (CSA) was lower in 2 times (P
<0.01). In case of the disease of calves with perinatal hy-
potrophy, predominantly inhibition of cellular immunity
was noted against the background of an increase in the
activity of oxidative metabolism in neutrophils. The results
of our research indicate a deteriorating effect of perinatal
hypotrophy on nonspecific cellular and humoral immunity
of the calves.

It is well recognized that the relationship between mother
and fetus play an important role in the occurrence of dis-
eases of the newborn calves. Various diseases and metabol-
ic pathologies in the mother’s body, placental insufficiency
and several other factors cause serious abnormalities in the
fetus’s body, and subsequently they affect the viability of
the newborn animal and its growth process (Savrasov et al.,
2012; Nezhdanov et al., 2014). Researches have declared
that, the cause of these disorders is the inadequate feed-
ing of cows during pregnancy. Usually, this is understood
as a deficiency in the diet of protein or carbohydrates,
non-compliance with the optimal ratio between them,
poor-quality food, lack of macromineral substances and
vitamins (Foote et al., 2003; Osorio et al., 2013).

Indicators of carbohydrate-vitamin metabolism in hypo-
trophic calves were also below the physiological limits.
'The content of vitamin A was lower by 18.0% compared
with the calves with normotrophy. The level of total lipids,
cholesterol esters (EC) and triglycerides (T'G) were higher
than the reference values in calves of the control group by
11.2% (P <0.01), 16.3% (P <0.01) and 69.7% (P <0.01),
respectively (Table 2). Hyperlipidemia in calves with an-
tenatal hypotrophy due to TG and EH indicates the reor-
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ganization of the body’s metabolism from carbohydrate to
lipid which is a manifestation of stress reaction (Golubtsov

et al., 2015).

As a result, we found that calves (11 animals) obtained
from pregnant cows of the control group were born with
antenatal hypotrophy, and calves from the experimental
group (11 animals) were normotrophic (Table 3). Accord-
ing to our observations, the incidence of gastrointestinal
hypothrophy calves during the trial period was 80.0%. Of
the cases, 25.0% fell. The safety of young animals in the
control group was 80.0%. In the experimental group, the
incidence of gastrointestinal diseases was 18.2%, the mor-
tality rate from the number of cases was 0%, and the safety
was 100%. Calves of the Aminoseleton treated group had
a slight form of dyspepsia and later grew and developed
in accordance with the breed criteria. Subcutaneous ad-
ministration to the cows of the experimental group dur-
ing the launch of the tissue biostimulator-aminoseleton,
by 100.0%, reduced the birth rate of calves with prenatal
malnutrition syndrome. In the neonatal period, by 55.0%
of the control, the incidence of calves with gastrointestinal
diseases decreased.

Table 3: Indicators of preservation of calves

Indicators Aminoseleton Control group
treated group  group
(n=11) (n=11)
Number of animals, heads 11 11
Calves born, heads 11 10
Body weight, kg 39,3+1,8 28,1+1,4
Hypotrophic calves, heads 0 10
Diseased calves, heads 2(18,2) 8 (80,0)
Fallen calves, heads 0 2 (20,0)
CONCLUSION

Thus, our research allows us to conclude that the use of
Aminoseleton in pregnant cows during the dry period re-
sults significant improvement in their metabolic status, an
increase in the overall nonspecific immunity, the formation
of a physiologically mature fetus (that indicated by a high-
er level of homeostasis in the body of newborn calves) and
a reduction in the risk of antenatal hypotrophy.
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