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ABSTRACT

When forming in an organism of a newborn calf of tentative immunity, the main source of immunoglobulins, a
lysozyme, the functionally active leukocytes and lymphocytes, a colostrum is. The quality of a colostrum is a very
important condition for formation of full-fledged immunity. A number of scientists claim that cows of different
lactic breeds considerably differ on the level of lactic efficiency, at the same time the mass fraction of
immunoglobulins negatively correlates with amount of colostrum at the first milking. Studying of dynamics of
quality of a colostrum depending on the size of a milk yielding of cows for a lactation was a primal problem of
researches. As an object of researches served the cows of four breeds divorced in the Samara region: Black Pied
breeds, Bestuzhev, Holstein and Ayrshire. It is established that the content of immunoglobulins in a colostrum of
the first yield of milk at cows of different breeds changes under the influence of the level of lactic efficiency and
also with the animals’ age. The highest content of immunoglobulins was in a colostrum of Bestuzhev breed —
103.35-81.38 g/l, and the lowest at Holstein breed — 74.52-42.29 g/l. Immunoglobulins of a colostrum are divided
into three classes — 19G, IgA, IGM. In a colostrum of the first milk yielding of cows of Black Pied breed the share
of 1gG makes 84.1-85.5%, Bestuzhev breed — 85.7-86.3%, Holstein — 83.9-84.4%, Ayrshire — 85.7-86.6%. The
tendency of increase in a share of 1gG, in process of increase in milk yields of cows for a lactation is noted. It is
established that at increase in level of lactic efficiency of cows, the quality of a colostrum decreases and the
number of incidence of calves increases. As a result, the size of average daily gain of young growth live weight
proportionally decreases. On the basis of the received results we recommend to estimate quality of a colostrum of
the first milk yield by means of an optical or digital refractometer. Carry out the targeted selection work with
breeds in the direction of colostrum upgrading.
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INTRODUCTION

Ontogenesis of an organism is strictly subject to
its hereditary program*?, the implementation of
which determines the stages of passage of all
processes® and the degree of manifestation of
various signs*®. A huge role in this is played by
the processes occurring in the body in the
earliest periods of its existence®’. They can

seriously disrupt his adaptive abilities®, and
sometimes cause various pathologies®'’. In this
regard, modern researchers pay great attention to
the study of various factors that can affect the
body during its early ontogenesis'**?. It
becomes clear that the longevity of the body and
the level of phenotypic manifestation of its
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characteristics depend on their combination®.
This is of particular economic importance in
relation to productive animals and especially
cattle™.

From the moment of the birth of a calf and until
achievement of a physiological maturity the
considerable changes in a structure of all bodies
and the systems of an organism happen by it".
The most important and responsible is the
neonatality period™. It is important, first of all,
as adaptation, the bound to activization of the
immune system of an organism protecting a calf
from negative impact of a surrounding medium
and a pathogenic microflora’’. The calf is born
almost sterile, at the same time in his organism
completely there is no immunity as antibodies
are not transferred to a calf directly in mother's
organism*®. A placenta, being a natural
biological barrier, not only protects a fetus
organism from pathogenic microbes, but also
blocks receipt to it of antibodies which are an
immunity basis for a calf'. Antibodies come to
an organism of a calf with a colostrum where
they get from mother's blood some days before
calving®.

Colostrum is the main food for newborn calves.
Colostrum contains all necessary components
for providing vital activity of a calf: proteins,
fats, macro and microelements, vitamins,
enzymes and water®?. To form tentative
colostral immunity, a colostrum is the main
source of immunoglobulins, a lysozyme, the
functionally fissile leukocytes and
lymphocytes?. Besides, a colostrum contains a
large number of growth factors and cytokines®*.
Therefore, the calf has to receive the first
portion of a colostrum as soon as possible and
no later than one hour after the birth®®. Getting
into a digestive tract, a colostrum creates the
favorable conditions for development of milky
sour bacteria which waste product is lactic acid,
oppresses development of a sour and pathogenic
microflora®®?’. At the same time, a colostrum
has high actual acidity 40-60° T that also
suppresses the activity of a pathogenic
microflora®®?.

Very important condition for formation in an
organism of a calf of immunity, is the quality of
a colostrum. It especially falls into the first
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portion of a colostrum after a calving. A number
of scientists claim that various genotypical and
paratypical factors affect on a quality of a
colostrum. In the experiences of Hartmann P.E.
(1973), Scammell A.W. (2001), Akers R.M.
(2006) it is established that within the different
breeds of cows, the size of the first yield of milk
changes within 2.2-17.6 kg. Morin D.E. (1997)
at the same time claims that the mass fraction of
immunoglobulins negatively correlates with the
amount of colostrum at the first milking. In
experiences of Pritchett L.C. (1991) cows with a
yield of milk in the first milking of 8 kg, at 23%
of animals in a colostrum had a maintenance of
IgG below physiological norm (60.0 g/l). At
increase in a yield of milk more than 8 kg, the
percent of cows with a colostrum of such quality
increased®*,

As the efficiency of cows around the world
continuously grows, it is followed by increase in
amount of colostrum with the reduced content of
immunoglobulins in the first yield of milk.
According to Zarcula etal. (2010), in a
colostrum of cows of local Romanian breed the
mass fraction of protein made 22.1-23.6%, and
in a colostrum of Holstein breed which was
selected for high vyields of milk, only 13.4-
17.6%*. A number of researchers came to a
conclusion that long selection of breeds on
increase in level of lactic efficiency, affects the
quality of offspring, its viability and also the
indexes of reproductive function of cows®™®. In
separate herds of the USA up to 10.0% of calves
perish in the first days after the birth. About
80.0% from a death toll of animals have no
anatomic aberrations. These facts are bound to
breed of cows and level of their lactic efficiency.
On large lactic complexes the common
incidence of calves reaches 91.32%, including
bodies of respiration — 50.98% and digestive
organs — 31.96%°"%,

Despite the considerable study of a problem of
quality of a colostrum and influence on it of
various factors, the received results are rather
contradictory. The mechanisms regulating the
composition of colostrum and allowing to
influence its quality have not been deciphered
yet though the influence of many factors on this
indicator is taken for granted.
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Therefore this subject remains relevant so far
and demands additional researches.

MATERIALS AND METHODS

Scientific and economic experiment was made
in breeding farms of Samara region and the
Republic of Bashkortostan. As an object of
researches served the cows of four breeds of the
lactic direction of efficiency, up to 50 heads in
each group: the first group — Black Pied breed,
the second group — Bectuzhev breed, the third
group — Holstein breed, the fourth group -
Ayrshire breed. Black Pied dreed and Bectuzhev
were bred in the natural and climatic zone of
the Middle Volga region, Holstein breed was
brought to Russia from Germany, Ayrshire
breed was brought from Finland.

Researches were conducted in the conditions of
the modern complexes on production of milk.
The cows were kept in free-stall housing, in
sections with access to the loafing area.
Calvings are carried out in special maternity
boxes. Milking of cows in delivery ward with
“Yolochka” milking machine, in the shop of
production of milk with “Evroparallel” milking
machine with a fast exit. The feeding of cows is
conducted all- year-round by the same type of
food — hay-ensilage fodder diet. The diet of
cows includes brome hay, medic haulage, corn
silage, grain mixture, sunflower meal, soy oil
meal, molasses and premix.

The calving of cows took place in October —
November. The first days after the birth of

calves were Kkept together with mother in
maternity isolation ward. Calves received the
first portion of a colostrum by a sucking method
no later than 45 minutes after the birth. In the
first days calves sucked mother of 5-7 times.
The young growth was weighed daily during the
colostrum period. The first weighing was carried
out right after the birth, then at the end of each
working day on electronic balance.

Laboratory researches of quality of a colostrum
of cows were conducted in the licensed
laboratory of livestock production at the Faculty
of Biotechnology and Veterinary Medicine of
the State Federal-Funded Educational Institution
of Higher Professional Training "Samara State
Agricultural  Academy" by the standard
techniques®“°. Selection of average samples of
a colostrum for laboratory researches was
carried out in the first day after an calving to the
first calf sucking, in the next days it was done in
the morning after the first milking.

RESULTS AND DISCUSSION

Researches were conducted on cows — first-calf
heifers before the complete leaving from group
with the age. It is established that from the first
to the sixth lactation for various reasons in
group of cows of Black Pied, Holstein and
Ayrshire breeds all 100.0% of animals left. In
group of Bestuzhev breed to the 7th lactation
there were 9 heads (18.0%), two last heads
(4.0%) were discarded after the 10th lactation
(table 1).

Table 1. Dynamics of a livestock and milk yield of cows for a lactation in experimental groups with age

Breed
. . Ayrshire
. Black Pied breed Bestuzhev breed Holstein breed
Lactation breed
Milk yield, Milk yield, Milk yield, Milk yield,
n n n n
kg kg kg kg

1 50 4365.0+187.0 50 4047.0+148.0 50 6553.0+214.0 50 5267.0+178.0
2 42 4748.0+169.0 46 4293.0+156.0 34 7281.0+179.0 41 5739.0+217.0
3 34 5164.0+154.0 41 4545.0+132.0 21 7768.0+236.0 36 6347.0+244.0
4 19 5497.0+176.0 32 5031.0+169.0 14 7487.0£253.0 23 6744.0£192.0
5 13 5534.0+211.0 27 5267.0+157.0 10 6802.0+188.0 19 6441.0+210.0
6 5 4918.0+183.0 15 5050.0+171.0 - - 7 5830.0+189.0

There is evidence that dynamics of milk productivity varies with age in these groups. It has been
established that the size of milk yields for a lactation in cows of Black Pied breed and Bestuzhev breed
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increases to the fifth lactation, respectively by 1169.0 and 1220.0 kg of milk (26.8-30.1%; p<0.001).
The cows of Holstein breed show the maximum milk yields during the third lactation, Ayrshire breed —
during the fourth lactation. Increase in milk yields makes, respectively 1215.0 and 1477.0 kg of milk
(18.5-28.0; p<0.001). The maximum productivity is noted among animals of Holstein breed -7768.0 kg
of milk which exceeded their contemporaries the Black Pied breed by 2234.0 kg of milk (40.4%;
p<0.001), Bestuzhev — by 2501.0 kg (47.5%; p<0.001), Ayrshire — (15.2%; p<0.001).

By the achievement time of the maximum milk yields in the group of Black Pied breed there were
thirteen cows’ heads (26.0%), Bestuzhev — twenty-seven cows’ heads (54.0%), Holstein — twenty-one
(42.0%), Ayrshire — twenty-three cows’ heads (46.0%). At the same time, it should be noted that by the
third lactation, when the cows become full-age, from a tentative livestock in groups remained,
respectively 68.0, 82.0, 42.0 and 72.0% of animals.

Having divided cows during the first lactation according to the size of milk yield, it was established that
the studied breeds, considerably differ on the level of milk productivity (table 2).

Table 2. Dynamics of a livestock and milk yield of cows for a lactation in experienced subgroups with age

Breed
Black Pied breed Bestuzhev breed Holstein breed Ayrshire
Lactation breed
0 Milk 0 Milk 0 Milk 0 Milk
yield, kg yield, kg yield, kg yield, kg
The first lactation
up to 4000 14 3524.0 15 3052.0 1 3847.0 3 3654.0
4001-5000 22 4230.0 30 4365.0 7 4913.0 15 4669.0
5001-6000 11 5103.0 5 5129.0 10 5796.0 22 5481.0
6001-7000 3 6218.0 - - 23 6918.0 10 6175.0
7001-8000 - - - - 8 7934.0 - -
more than
8000 - - - - 1 8879.0 - -
The third lactation
up to 4000 3 3756.0 6 3110.0 1 3990.0 1 3879.0
4001-5000 9 4331.0 25 4487.0 1 4981.0 3 4795.0
5001-6000 14 5248.0 7 5315.0 1 5899.0 6 5624.0
6001-7000 5 6119.0 3 6092.0 2 6934.0 20 6576.0
7001-8000 3 7088.0 - - 12 7958.0 6 7493.0
more than
8000 - - - - 4 9246.0 - -
The fifth lactation
up to 4000 3 3580.0 4 3445.0 - - - -
4001-5000 4 4754.0 7 4511.0 1 4879.0 3 4953.0
5001-6000 4 5361.0 12 5979.0 2 5796.0 3 5815.0
6001-7000 1 6173.0 3 6032.0 4 6990.0 9 6587.0
7001-8000 1 7099.0 1 7018.0 3 7864.0 4 7698.0
The sixth lactation
up to 4000 3 3947.0 4 3881.0 - - - -
4001-5000 2 4913.0 5 4895.0 - - 3 4536.0
5001-6000 - - 4 5658.0 - - 4 5748.0
6001-7000 - - 2 6572.0 - - - -

In group of cows with milk yield up to 4000.0 kg of milk 28.0% of animals of Black Pied breed, 30.0%
- Bestuzhev breed, 2.0% - Holstein and 6.0% of Ayrshire breed are registered. More than 6000.0 kg —
6.0, 0, 64.0, 20.0% had productivity more than 5000.0 kg of milk, respectively in groups 28.0, 10.0,
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84.0, 64.0% of cows. The productivity more than 7000.0 kg of milk for the first lactation is noted only
at 18% of cows of Holstein breed.

The observations showed that primarily with age the most productive animals leave the herd. At the
same time, as it was noted above, with the age there is an increase in milk yields according to breed
features and the level of genetic potential of milk productivity of cows. As a result, on the third
lactation milk yield more than 6000.0 kg of milk from group of Black Pied breed showed 23.5% of
animals, Bestuzhev — 7.3%, Holstein — 85.7%, Ayrshire — 72.2%. The level more than 8000.0 kg of
milk was overcome only by 4 cows of Holstein breed with an average milk yield of 9246.0 kg.

With age, along with the size of milk yield, the quality of a colostrum and milk changes. The changes
happen also according to biological and breed features of studied breeds animal (table 3).

Table 3. Chemical composition of a colostrum of the first milk yield of cows with the different level of milk
productivity (111 lactation)

. including, %
Milke yield for | e o5 PWF, % . : .
lactation, kg casein albumen globulin Lactose, %
Black Pied breed
up to 4000 6.9+0.08 18.9+0.09 6.4+0.05 5.3+0.04 7.240.05 1.9+0.01
4001-5000 6.7+0.05 18.3+0.11 6.3+£0.06 5.1+0.03 6.9+0.07 2.1+0.01
5001-6000 6.4+0.06 17.8+0.13 6.1+0.04 4.9+0.06 6.8+0.10 2.0+0.01
6001-7000 6.3+0.05 17.1+0.10 6.0+0.05 4.7+0.04 6.4+0.06 2.240.01
7001-8000 5.9+0.03 16.6+0.07 5.8+0.03 4.6+0.03 6.2+0.04 2.1+0.01
Bestuzhev breed
up to 4000 8.4+0.04 24.2+0.10 7.0£0.05 6.7+0.05 10.5£0.12 2.240.01
4001-5000 8.1+0.06 23.7+0.13 6.8+0.07 6.6+0.06 10.3+0.13 2.0+0.01
5001-6000 7.940.05 23.3+0.15 6.7+0.08 6.3£0.04 10.3+£0.15 2.1+0.01
6001-7000 7.4+0.05 22.5+0.11 6.5+0.06 6.1+0.05 9.9+0.08 2.3+0.01
Holstein breed
up to 4000 7.5 18.4 5.9 5.1 7.4 2.3
4001-5000 7.3 17.9 5.7 5.0 7.2 2.1
5001-6000 7.1 17.5 5.6 4.8 7.1 2.3
6001-7000 6.8 16.8 5.4 4.6 6.8 2.3
7001-8000 6.4+0.06 16.4+0.12 5.4+0.05 4.5+0.05 6.5+0.13 2.4+0.01
6onee 8000 6.0+£0.04 16.3+0.13 5.4+0.06 4.4+0.03 6.5+0.10 2.6+0.01
Ayrshire breed
up to 4000 8.5 23.9 7.0 7.1 9.8 2.0
4001-5000 8.3+0.06 23.6+0.14 7.0£0.03 7.1+0.05 9.5+0.07 2.240.01
5001-6000 8.2+0.08 22.9+0.18 6.9+0.04 6.8+0.06 9.2+0.10 2.31£0.01
6001-7000 7.740.06 22.6+0.17 6.8+0.07 6.9+0.04 8.9+0.09 2.4+0.02
7001-8000 7.1£0.03 22.1+0.13 6.8+0.04 6.7+0.03 8.6+0.08 2.5+0.01

influence of the level of milk productivity of

Colostrum, especially of the first milk yield cows®. As the size of milk yield and a mass

after calving, is very important product for
newborn calves, providing them with a full
complement of nutrients and antibodies,
necessary for maintaining of activity, providing
colostral immunity in an organism®. It has been
established that chemical composition of a
colostrum varies significantly under the
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fraction of fat in a colostrum have the inverse
correlation, the content of fat decreased on the
increase of milk yield for a lactation®®. The data
for the third lactation were taken for research
because at this age the cows are mature,
reaching a physiological ~maturity. The
difference on a mass fraction of fat in a
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colostrum between cows with milk yield up to
4000.0 kg and the maximum milk yield up to
8000.0 kg and more was in group of Black Pied
breed 1.0% (p<0.001), Bestuzhev - 1.0%
(p<0.001), Holstein — 1.5% (p<0.001), Ayrshire
breed — 1.4% (p<0.001).

The highest fat content of colostrum was found
in the Ayrshire and Bestuzhev cows and the
lowest fat content of colostrum had Black Pied
and Holstein cows.

Even more essential differences between breeds
were revealed on a mass fraction of protein in a
colostrum of the first milk yield. It was found
that the highest content of the total protein was
in a colostrum of Bestuzhev (24.5-22.5%) and
Ayrshire breeds (23.9-22.1%), and the lowest in
Holstein (18.4-16.3%) and Black Pied (18.9-
16.6%) cows. At the same time, in a colostrum
of cows with milk yield up to 4000.0 kg it was
established the highest content of protein, but
with milk yield up to 8000.0 kg and more it was
the lowest one. The difference was, respectively
on breeds 2.3% (p<0.001), 2.3% (p <0.001),
2.1% (p <0.001), 1.8% (p <0.001).

Colostrum protein is very composite on its
structure and constitution substance which can
be divided into three main fractions: caseins,
albumins and globulins**. Caseins are differ in
acid reaction and are well coagulated by rennet
enzyme, forming a casein clot®. Albumins and
globulins belong to the group of serous proteins
which do not clot under the effect of rennet
enzyme, but are well digested in a stomach of
calves and are assimilated by an organism®.
Besides globulins provide formation of colostral
immunity, performing a protective properties,
protecting the body of newborns from the
influence  of  conditionally  pathogenic
microflora®’.

It was discovered that the cows colostrum of the
studied breeds considerably varies in the
structure of protein and protein fractions
depending on the size of milk yield for a
lactation. In the colostrum of the first milk yield
the maintenance of a casein decreases in process
of increase in level of milk productivity of cows
in group of Black Pied breed by 0,6%
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(p<0.001), for Bestuzhev — by 0.5% (p<0.001),
for Holstein — by 0.5% (p<0.005), for Ayrshire —
by 0.2% (p<0.005). At the same time the casein
share in structure of the total protein is,
respectively according to breeds 33.9-35.1;
28.7-28.9; 31.8-33.1; 29.7-30.8%.

The mass fraction of albumins and globulins
also decreases in process of increase in milk
yields of cows for a lactation. In the structure of
the total protein, unlike casein, there is a
decrease tendency of albumins share for Black
Pied breed, from 28.0 to 27.5%, for Bestuzhev —
from 27.7 to 27.1%, for Holstein — from 40.2 to
39.6%, for Ayrshire — from 41.0 to 38.9%. In
the first days of calves’ life a very important role
in life support of an organism and protection it
from negative impact of a surrounding medium
is carried out by a fraction of globulins. In
structure of colostrum proteins, the globulin
fraction is the greatest and it is from 37.3%
(Black Pied breed) to 44.2% (Bestuzhev breed).
In comparison with other proteins the dynamic
of globulins under the action of milk yields size
of different breeds cows occurs variously. Black
Pied breed has a slight, but stable decrease in a
share of globulins, at Bestuzhev breed, on the
contrary, there is an increase in a share of
globulins from 43.4 to 44.2%, Holstein breeds
with a milk yield up to 6000.0 kg of milk have
the greatest share of globulins — 40.6% then
there is its decrease to 39.6%, and Ayrshire
breeds have the dynamic tendency of decrease in
a share of globulins from 41.0% to 38.9%.
Unlike the protein content and fat in colostrum
of cows, the mass fraction of lactose in dry
matter is 2.4-1.8 times less, than, in regular
milk.

It is very important from the biological point of
view as in an organism of calves, a lactose
enzyme, which promotes the lactose digestion,
has not been produced yet. High content of
lactose in a colostrum leads to the digestive
disorder and  developing of  various
gastrointestinal diseases.

High content of principal components in a
colostrum of the first milk yield, provides a high
content of dry matter in it (table 4).
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Table 4. Dynamics of density and acidity of cows colostrums depending on the level of milk productivity (the 111
lactation)

Milk yield for Breed
lactation, kg Black Pied breed Bestuzhev Holstein Ayrshire
Colostrum density, °A
up to 4000 57.1 78.5 52.7 78.6
4001-5000 56.8 78.2 51.9 78.4
5001-6000 56.6 77.6 51.5 77.5
6001-7000 56.5 76.8 51.3 77.0
7001-8000 56.3 - 51.1 76.4
more than 8000 - - 51.0 -
Colostrum acidity, °T
up to 4000 53.5 60.4 52.8 58.5
4001-5000 52.8 59.6 51.7 57.3
5001-6000 51.3 60.2 50.1 56.7
6001-7000 50.5 58.9 485 55.8
7001-8000 49.4 - 48.0 54.5
more than 8000 - - 47.3 -

The analysis of the received results showed that a colostrum of the first milk yield of different dairy
breeds has essential distinctions on the content of the dry matter. The highest colostrums density —
78.2°A was in the colostrum of Bestuzhev cows, which is higher in comparison with the Black Pied
breed by 21.7°A (38.4%; p<0.001), Holstein — by 26.9 °A (52.4%; p<0.001), Ayrshire — by 0.6 °’A
(0.8%).

Along with the breed features, the size of milk yield of cows for a lactation, considerably influences on
colostrum density, i.e. the level of milk productivity of animals caused by intensity of all bodies
activities and the systems of an organism. It was established that in process of increase in milk yields of
cows, the density of a colostrum decreases in group of Black Pied breed by 0.8°A (1.4%), Bestuzhev —
by 1.7°A (2.2%), Holstein — by 1.7°A (3.2%), Ayrshire — by 2.2°A (2.8%). It explains once again, a
difference between the breeds in dry matter of a colostrums, as the breeds considerably differ in size of
milk yield for a lactation (table 1).

As the majority of dry matter of a colostrum is made by proteins, respectively according to the breeds
63.5; 67.4; 61.5; 65.8% which have the acid reaction, the actual acidity of it is rather high. As in process
of increase in milk yields there is a decrease in a mass fraction of proteins in a colostrum, it is observed
the decrease in titratable acidity at Black Pied breed by 4.1°T (7.7%; p<0.001), Bestuzhev — by 5.0°T
(8.3%; p<0.001), Holstein — by 5.5°T (10.4%; p<0.001), Ayrshire — by 4.0°T (6.8%; p<0.001). At the
same time, below marginal norm (48°T), the acidity of a colostrum decreased only in the group of cows
of Holstein breed with milk yield more than 8000.0 kg of milk for a lactation.

In globulin fraction of colostrum proteins, the special part is assigned to immunoglobulins, which
getting to an organism of calves, promote formation of colostral immunity, providing thereby a
protective function, protecting newborns from a negative impact of a surrounding medium and the
influence of a pathogenic microflora (table 5).

Table 5. Change in the content of immunoglobulins in a colostrums with cows age depending on the level of milk
procuctivity, a g/l

Milk yield for Breed
lactation, kg Black Pied breed Bestuzhev Holstein Ayrshire
First lactation
up to 4000 41.50£0.53 69.73+0.64 42.11+0.52 67.84+0.36
4001-5000 35.84+0.39 62.95+0.57 35.26+0.48 60.15+0.69
5001-6000 31.68+0.44 56.39+0.51 30.18+0.63 55.47+0.73
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6001-7000 26.80+0.75 - 25,94+0,79 48.81+0.57
7001-8000 - - 21,73+0,56 -
more than 8000 - - 19.36+0.54 -
Third lactation
up to 4000 79.06+0.42 103.35+0.53 74.52+0.63 99.03+0.75
4001-5000 70.57+0.64 99.24+0.69 64.74+0.59 93.7840.81
5001-6000 65.21+0.59 92.27+0.83 55.76+0.64 86.88+0.73
6001-7000 60.38+0.68 81.38+0.71 52.65+0.72 78.45+0.64
7001-8000 53.06+0.76 - 47.66+0.69 65.35+0.52
more than 8000 - - 42.29+0.38 -
Fifth lactation
up to 4000 83.84+0.49 131.36+0.88 - 110.88+0.71
4001-5000 79.9040.55 126.12+0.93 66.91+0.72 101.76+0.69
5001-6000 68.73+0.61 118.57+0.79 61.66+0.75 94.11+0.78
6001-7000 61.35+0.52 109.68+0.49 57.94+0.54 87.49+0.47
7001-8000 58.86+0.45 96.53+0.42 48.59+0.45 79.37+0.39
Sixth lactation
up to 4000 64.31+0.67 108.57+0.54 - -
4001-5000 58.64+0.54 100.39+0.62 - 98.17+0.46
5001-6000 - 94.76+0.59 - 83.95+0.55
6001-7000 - 88.48+0.55 - -

It has been established that the content of
immunoglobulins in a colostrum of the first milk
yield of different breeds cows changes under the
influence of the level of milk productivity and
also with the animals’ age. It was found the
highest content of immunoglobulins for the first
lactation was in the colostrum of Bestuzhev
breed cows (63.4 g/l), and the lowest was in
Holstein breed (29.8 g/l). The difference was
33.6 g/l (112.8%; p <0.001), which is derived
from the difference between these breeds on
milk yield for a lactation, which was 2506.0 kg
of milk (61.9%; p <0.001). It should be pointed
out, that a minimum threshold in the content of
immunoglobulins in a qualitative colostrum is
60.0 g/lI. After the first lactation the colostrum of
Bestuzhev and Ayrshire breeds with milk yield
of cows for a lactation up to 5000.0 kg
conformed the requirements. It once again
confirms, that the colostrum of cows after the
first and second calving is not recommended to
be given to calves because of the low content of
immunoglobulins.

After the third calving when the cow becomes
full-age, the quality of the colostrum
considerably improves. The colostrum of the
first milk yield in cows of Bestuzhev and
Ayrshire breeds meets the requirements for the
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content of immunoglobulins completely®®. At
the same time it remains the tendency of
decrease in content of immunoglobulins in
process of increase in milk vyields for a
lactation®. The cows of Black and Pied breed
with milk yield higher than 7000 kg had a
content of immunoglobulins below a minimum
threshold of requirements for quality. In group
of Holstein breed only the cows with milk yield
up to 5000.0 kg of milk conformed the
requirements for the quality of a colostrum. The
difference between the maximum and minimum
indexes on the content of immunoglobulins in
colostrum was among the cows of Black and
Pied breed 26.0 g/l (49,0%; p<0.001), Bestuzhev
- 21.97 g/l (27.0%; p<0.001), Holstein — 32.23
g/l (76.2%; p <0.001), Ayrshire — 33.68 g/l
(51.5%; p<0.001). The highest content of
immunoglobulins was in a colostrum of
Bestuzhev breed — 103.35-81.38 g/l, and the
lowest was in Holstein breed — 74.52-42.29 g/l.
The difference between an index of the
maximum content of immunoglobulins was
28.83 g/l (38.7%; p<0.001), minimum — 39.09
g/l (92.4%; p<0.001). Thus, in process of
increase in milk yields for a lactation not only
the content of immunoglobulins in a colostrum
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of cows decreases, but also the difference
between breeds increases.

The researches showed that the increase in
content of immunoglobulins in the colostrum of
the first milk yield of cows, continues to the
fifth lactation. It is necessary to emphasize that
the livestock of cows in groups was reduced to
the fifth lactation, respectively by 74.0, 46.0,
80.0, 62.0%. At the same time groups were left
first of all by all high-yield animals which are
characterized by the low content of
immunoglobulins in a colostrum. In group of
cows with milk yield up to 4000 kg the content
of immunoglobulins increased in Black and Pied
breed by 4.78 g/l (6.1%; p<0.001), Bestuzhev —
by 28.01 ¢/l (27.1%; p<0.001), Holstein — all
animals left, Ayrshire — by 11.85 g/l (12.0%); in
group with a yield of milk up to 5000.0 kg,
respectively by 9.33 g/l (13.2%; p<0.001), 26.88
g/l (27.1%; p<0.001), 2.17 g/l (3.4%), 7.98 g/l
(8.5%; p<0.001), in group with milk yield up to
7000,0 kg — by 0.97 g/l (1.6%), 28.30 ¢/l
(34.8%; p<0.001), 5.29 g/l (10.1%), 9.4 g/l
(11.5%; p<0.001), in group with milk yield of

8000.0 kg — by 5.80 g/l (10.9%), in the group
there was one cow which indicator increased by
15.15 g/l (18.6%), 0.9 g/l (2.0%), 14.02 g/l
(21.5%). By the sixth lactation in the group of
Black and Pied breed cows there were 5 heads
(10.0%), Bestuzhev -15 heads (30.0%),
Ayrshire —7 heads (14.0%), in the group of
Holstein breed 100.0% of animals for various
reasons had leftt The content of
immunoglobulins in the colostrum of cows
began to decrease irrespective of the breed
accessory and the level of milk productivity.
Cows of all groups of Bestuzhev and Ayrshire
breeds conformed to the minimum requirements
on the content in colostrum of immunoglobulins
and also the cows of Black and Pied breed with
milk yield up to 4000.0 kg.

Immunoglobulins of a colostrum are divided
into three main classes — 1gG, IgA, IgM. It was
established that about 81.0% of
immunoglobulins (antibodies) of a colostrum are
synthesized from a blood serum of cows (table
6).

Table 6. Content of immunoglobulins in a colostrum depending on the level of milk productivity of cows (the

third lactation)

Milk yield for Breed
lactation, kg Black Pied breed Bestuzhev Holstein Ayrshire
Immunoglobulins of class G, g/l
up to 4000 66.72+0.38 88.5340.73 62.85+0.48 85.76+0.58
4001-5000 59.46+0.47 85.39+0.69 54.62+0.52 80.37+0.56
5001-6000 54.81+0.63 79.61+0.78 46.94+0.68 74.59+0.64
6001-7000 51.10£0.59 70.12+0.62 44.36+0.63 67.84+0.70
7001-8000 45.34+0.44 40.2240.47 56.44+0.53
more than 8000 - 35.49+0.52 -
Immunoglobulins of class A, g/l
up to 4000 8.24+0.31 9.33+0.22 7.69+0.24 9.04+0.26
4001-5000 7.58+0.27 8.79+0.30 6.75+0.28 8.53+0.32
5001-6000 7.1140.36 8.24+0.27 5.93+0.33 7.95+0.27
6001-7000 6.40£0.33 7.56+0.31 5.64+0.29 7.10£0.38
7001-8000 5.36+0.24 5.13+0.25 6.22+0.26
more than 8000 - 4.68+0.42 -
Immunoglobulins of class M, g/l
up to 4000 4.10+0.25 5.49+0.34 3.98+0.31 4.23+0.28
4001-5000 3.53+0.29 5.06+0.31 3.3740.34 4.88+0.43
5001-6000 3.2940.33 4.42+40.25 2.89+0.27 4.34+0.35
6001-7000 2.88+0.27 3.70+0.29 2.65+0.36 3.51+0.42
7001-8000 2.36+0.21 2.31+0.33 2.69+0.29
more than 8000 - 2.12+0.24 -
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The main part of immunoglobulins of a
colostrum are presented by class G
immunoglobulin. It was established that in a
colostrum of the first milk yield of Black and
Pied breed cows IgG share, from the common
content of immunoglobulins, makes 84.1-85.5%,
Bestuzhev breed — 85.7-86.3%, Holstein — 83.9-
84.4%, Ayrshire — 85.7-86.6%. At the same time
there is a tendency of increase in a share of 1gG
in process of increase in milk yields of cows for
a lactation. It is a kind of protective reaction of
an organism to increase in level of milk
productivity of cows. The higher a size of milk
yields of cows, the weak calves are born with
low level of natural resistance of an organism
which are more subject to influence of a
surrounding medium and pathogenic microflora.
Many scientists established that IgG is the major
protective factor which neutralizes up to 98.0%
of the infectious activators getting to an animal
organism>.

On the other hand, the received results showed
that breed accessory of cows and the level of
their milk productivity influence considerably
on the content of immunoglobulins. The highest
content in a colostrum of IgG is noted in
Bestuzhev breed cows, and the lowest is in
Holstein breed. At the same time it was
established that all breeds have a decrease in
maintenance of IgG in process of increase in
milk yields for a lactation. The difference
between the maximum and minimum
maintenance of 1gG is in Black and Pied breed
21.38 g/l (47.2%; p<0.001), Bestuzhev — 18.41
g/l (26.3%; p<0.001), Holstein -27.36 g/l
(77.1%; p<0.001), Ayrshire — 29.32 g/l (51.9%;
p<0.001).

Immunoglobulins of class A are considered as a
factor of primary answer, as they are contained
in composition of mucous secretion of eyes, an
oral and nasal cavity, airways, digestive tract,
urinary system, connecting microbes and viruses
on these sites of an organism and without
allowing them to get into internals (lungs, heart,
a liver, kidneys).

The highest content of IgA was noted in a
colostrum of Bestuzhev breed cows, and the
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lowest — in Holstein breed. The difference was
1.64-2.88 g/l (21.3-61.5%; p<0.001). In the
process of increase of milk yield of cows for a
lactation there is a decrease in maintenance of
IgA in Black and Pied breed by 2.88 g/l (35.0%);
p<0.001), Bestuzhev — by 1.77 g/l (19.0%;
p<0.001), Holstein — by 3.01 g/l (39.1%;
p<0.001), Ayrshire — by 2.82 g/l (31.2%;
p<0.001). At the same time the share of
maintenance of IgA from all immunoglobulins,
on the contrary, increases a little, in Black and
Pied breed from 10.4 to 10.9%, Bestuzhev from
8.9 to 9.3%, Holstein — from 10.3 to 11.1%,
Ayrshire — from 9.1 to 9.5%.

Immunoglobulins of a class M are the protection
against primary meeting with bacteria and
viruses, without allowing an infection to
develop, i.e. blocking it at early stages of
development™. The feature of IgM is that they
have immunologic memory and at repeated
meetings with the same infection of an antibody
of a class M are capable to learn a microbe and
to give it potent repulse. The mechanism of
vaccinating reactions is based on this property®*.
Immunoglobulins of class M are the least
numerous. IgM share in the common structure
of immunoglobulins in a colostrum of Black and
Pied breed cows is 5.2-4.5%, Bestuzhev — 5.3-
4.6%, Holstein — 5.3-4.8%, Ayrshire — 5.2-4.1%.
The highest content of IgM has been established
in a colostrum of Bestuzhev breed cows, and the
lowest —in Holstein breed. The maintenance of
IgM decreases in process of increase in milk
yields for a lactation, but, in difference from IgG
and IgA, the share in the common content of
immunoglobulins also decreases. The difference
between the maximum and minimum
maintenance of IgM in Black and Pied breed is
1.74 g/l (73.7%; p<0.01), Bestuzhev —1.79g/I
(48.4%; p<0.05), Holstein -1.86 g/l (87.7%;
p<0.01), Ayrshire — 1.54 g/l (57.2%; p<0.05).
The different quality of a colostrum of the
studied breeds cows, caused by the size of milk
yield for a lactation, variously affected on
formation of colostral immunity on newborn
calves and, as a result, on a condition of their
health during the colostral period (table 7).
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Table 7. Quantity of the calves from the cows with different milk yield, diseased during the colostral period

Milk yield Breed
for lactation, Black Pied breed Bestuzhev Holstein Ayrshire
kg heads % heads % heads % heads %
First lactation
up to 4000 3 21.4 1 6.7 0 0
4001-5000 9 40.9 5 16.7 4 57.1 4 26.7
5001-6000 7 63.6 3 60.0 6 60.0 6 27.3
6001-7000 3 100.0 - - 14 60.9 6 60.0
7001-8000 - - - - 5 62.5 - -
more than
8000 - - - - 1 100.0 - -
total in group 22 44.0 9 18.0 30 60.0 16 32.0
Third lactation
up to 4000 0 0 0 0
4001-5000 0 0 0 0
5001-6000 4 28.6 2 28.6 0 1 16.7
6001-7000 4 80.0 3 100.0 2 100.0 4 20.0
7001-8000 3 100.0 - - 8 66.7 3 50.0
more than
8000 - - - - 4 100,0 - -
total in group 11 324 5 12.2 14 66.7 8 22.2

The poor quality of a colostrum of the first milk yield of first-calf heifers, did not provide necessary
protection of an organism of newborns of calves against negative influence of a surrounding medium
and a pathogenic microflora. From 50 received calves in group of Black and Pied breed cows 44,0% of
animals, in group of Bestuzhev — 18.0 %, Holstein — 60.0%, Ayrshire — 32.0 % got sick. At the same
time the quantity of sick calves in subgroups increased in process of increase in level of milk
productivity of cows, respectively in breeds from 21.4 to 100.0%; from 6.7 to 60.0%; from 57.1 to
100.0%; from 36.7 to 60.0%.

As it was noted above, with age the quality of cows colostrum improves, but at the same time also there
are breeds distinctions depending on the size of milk yield for a lactation. On the other hand, for various
reasons the majority of high-yield cows in experienced group had left the group by the third calving,
which colostrum quality was below physiological norm. It has been established that from the cows with
milk yield up to 5000 kg of milk for a lactation, more robust young growth is born. Besides, high
quality of a colostrum provides to newborns one hundred percentage protection against negative impact
of a surrounding medium and a pathogenic microflora®.

Increase of milk yields more than 6000.0 kg of milk for a lactation is followed by essential decline in
quality of a colostrum and the birth of weaker young growth, that leads to increase in incidence of
calves in experienced groups. Even among the calves of Bestuzhev and Ayrshire breeds in which
colostrum of mothers the content of immunoglobulins does not decrease less than 60.0 g/l, the number
of the diseased reaches 50.0-100.0%. It means that the increase in yields of milk up to the maximum
level caused by the genetic potential of cows is reached by use of internal reserves and hard work of all
bodies and the systems of an organism®. As a result, there is weakening of immune system of cows,
weakening of antibodies in blood and, as a result, decrease in their content in colostrum where they
enter some days before calving™.

Being born, the calf gets to aggressive surrounding medium conditions for it. Being almost sterile, the
organism of newborns begins to adapt to these conditions intensively. Therefore, how intensively the
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tentative immunity will be formed in an organism, so the further body weight, development and
resistance to diseases of a calf will depend (table 8).

Table 8. Intensity of calves body weight during the colostral period depending on the level of mothers’ milk

productivity (the third lactation)

Milk yield for Breed
lactation, kg Black Pied breed Bestuzhev Holstein Ayrshire
Average daily growth in body weight, g
up to 4000 186.3+4.38 253.8+5.67 169.545.35 238.1+.5.29
4001-5000 188.1+5.64 236.0+6.45 164.6+5.78 217.445.47
5001-6000 164.5+5.93 199.4+4.79 155.8+5.88 181.3+5.93
6001-7000 137.243.21 187.5+5.88 121.745.26 166.8+4.80
7001-8000 101.4+4.39 - 99.8+4.26 139.945.34
more than 8000 - - 87.945.61 -

Newborn calves of the studied breeds, owing to
the breed features, level of milk productivity of
mothers and quality of the received colostrum,
considerably differed on adaptation abilities®®.
The most robust and viable calves were born
from the cows of Bestuzhev and Ayrshire breed.
During the colostrum period from the calves of
Bestuzhev breed after the first calving 18.0% of
animals fell sick, after the third — 12.2% of
animals, Ayrshire breed, respectively 32.0 and
22.2%. The calves of Holstein breed were born
weaker and melancholic, the sickness rate after
the first calving was 60.0%, after the third —
66.7%. The situation with Black and Pied breed
is slightly better, the sickness rate of calves,
respectively is 44.0 and 32.4%.

The sickness rate of calves in subgroups,
depending on milk yield of mothers,
considerably affected their body weight and
development®’. It has been established that with
the increase in level of milk productivity of
cows, the quality of a colostrum decreases and
the number of sickness rate of calves
increases™®®.

As a result, the size of average daily growth of
youth alive mass in proportion decreases®. It
was observed the decrease in alive weight
among sick calves, especially with digestive
tract disease, because of body dehydration®.

CONCLUSIONS

The results” analysis of the researches showed
that along with the breed features, the level of
milk productivity caused by the genetic potential
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of animals, influence on the colostrum quality of
the first milk yield dairy cows®®.

The best colostrum quality, with the high
content of immunoglobulins, is noted in cows of
Bestuzhev breed. The lowest content of
immunoglobulins was in a colostrum of Holstein
breed cows. Irrespective of the animals breed
accessory, the colostrum quality had decreased
in the process of increase in the level of their
milk productivity®.

It has been established that between the indexes
characterizing a colostrum quality, and the size
of milk yield there is the inverse correlative
dependence®®. The decrease of colostrum
guality,  especially  the  reduction  of
immunoglobulins content, leads to increase of
sickness rate among newborn calves that finally
affects the body weight and the development of
young growth®" .

Therefore, for quality upgrading of herd
replacements, we recommend to estimate the
quality of the first milk yield colostrum by
means of an optical or digital refractometer®. It
is necessary to conduct goal-oriented selection
work with breeds in the direction of colostrum
upgrading.
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