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INFLUENCE OF GENETIC FACTORS ON THE SPERM PRODUCTION OF BULLS
PRODUCING MEAT BREEDS IN THE CONDITIONS OF THE NORTHERN REGION OF
KAZAKHSTAN

ANNOTATION

The article presents the results of studies of the influence of genetic factors on the fertilizing
ability and quality indicators of sperm production forbeef sires of different breeds.

The main purpose of the work: to determine the influence of the breed and the country of origin
on the quantitative and qualitative indicators of sperm production of beef sires with different
genotypes and the relationship of the studied breeding traits.

Research work was carried out in the Akmola region. The object of the study are sires of the
Kazakh whiteheaded, Aberdeen-Angus and Hereford breeds. The practical part of the work was
carried out on the basis of Al Center named "Asyl-Tulik" JSC on a healthy livestock in compliance
with all veterinary and sanitary requirements. To study the fertilizing ability of bull sperm, the
indicators of 18 bulls were obtained: for the Kazakh white-headed breed - 6 bulls, Aberdeen Angus -
6 bulls, Hereford - 6 bulls. 5610 cows and heifers were inseminated: according to the Kazakh white-
headed breed - 2190, Aberdeen Angus - 2160, Hereford - 1260.

According to the results of the study, it was found that the fertilizing ability of sires of the
Kazakh white-headed breed ranges from 47-60%; Aberdeen - Angus - within 30-59%; Hereford breed
- in the range of 45-60% and 38% of genetic factors affect the sperm production of sires. Of these,
22.0% by genotype, 14.0% by breed and 1.5% by country of origin.

Key words: beef sires, sperm productivity, quantitative and qualitative indicators, fertility,
genetic factors, genotype.

Introduction. To date, the country has expanded the use of highly productive animal breeds,
improving the system of feeding and keeping animals, beef production technology and forms of
organization, where the meat balance occupies a leading place[1].
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However, due to the successful development of the industry and the increase in its profitability
in a given region, it depends on the timely implementation of measures for the reproduction of the
herd, as well as correctly analyzed scientifically based breeds and genotypes of animals[2].

Manufactured products can be achieved not only by improving the existing gene pool and
increasing the number of livestock, but also by increasing the productivity of livestock [2].

An important place in the field of breeding work is occupied by the issues of effective
evaluation and selection of farm animals for productive and pedigree qualities. Sires are of great
importance in improving the pedigree and productive qualities of animals [1,3].

To date, in this regard, in all developed countries, one of the main requirements for breeding
work is the high quality of sperm from bulls - producers. Sperm quality is influenced by many factors
and conditions. One of the main factors is the breed of bulls[4,16].

The reproductive function of bulls is always determined by their genotype. While there is
speculation about this efficacy, there is little research on genetic potential.

Therefore, the reproductive ability of sires often depends on the interaction of the genotype with
the environment. Changes in the volume of ejaculate during the year occur as a result of the reaction
of the animal organism to changes in seasonal environmental environmental factors.

Among the genetic factors that affect the quality of sperm, the following can be distinguished:
sire genotype, breed, paternity trace, origin, etc.

It is known that in the livestock industry the level of intensification consists of many factors.
However, the main role in this process is played by the genetic potential, and if it is not high enough,
other factors will not have an influence [4,5,6,7,20].

According to the studies of many scientists who refer that the individual feature of breeding
sires is transmitted to their offspring by 30% by genetic factors, and by 70% by paratypic factors.
Nevertheless, today the study of ways and means of predicting the influence of genetic factors on the
meat productivity of the offspring of beef sires is becoming an urgent problem. That is, in breeding
work with beef cattle, it can be carried out using forecasting of the index assessment of livestock
productivity to improve breeding qualities and increase the production of high-quality beef [8,9,10].

Genetic factors are characterized by belonging to a particular breed, sire, pedigree, mother, herd
of cattle.

Studies by many scientists show that genetic factors largely depend on the sire, even more so
the connection of the breed.

In this context, some authors state that the fertility of sperm obtained from beef bulls is
determined by genetic factors, i.e., it is 14.24% of the genotype of the sire bull, 11.21% of its breed
and 1.6% of its origin. Bulls-producers of domestic and foreign breeds are somewhat different —
64.29% and 60.26%, respectively [10,11,19].

According to some scientists, the sexual activity of bulls to a certain extent depends on their
genotype, which is determined by a number of random reasons, the main of which are the activity of
bulls. The volume of sperm, its mobility and concentration are largely determined by the genotype.
According to scientists, the share of genetic variability reaches 60% [12,13,15].

In most studies, the heritability coefficient for sperm activity is 0.052; by ejaculate volume —
0.970; by sperm concentration — 0.200; by the amount of sperm in the ejaculate — 0.672; 0.176.

Differences in the genetic structure of cattle are evidently depending on their origin. Therefore,
it is necessary to know the influence of this factor on the reproductive ability of animals.

In this regard, the creation of market relations in agricultural production on the basis of modern
conditions for the development of animal husbandry and on the basis of artificial insemination of
animals, the identification and effective use of sires of the highest class, taking into account their
genetic influence and the relationship of breeding traits depending on the genotype, breed, origin of
animal sperm producers is a pressing issue today.

The purpose of the research work: to determine the influence of the breed and country of origin
on the quantitative and qualitative indicators of sperm production of beef sires with different
genotypes and the relationship of the studied breeding traits.

Materials and methods. Research work was carried out in the Akmola region. The object of
the study is bulls-producers belonging to the Kazakh white-headed, Aberdeen-Angus and Hereford
breeds. The work on the practical part was carried out on the basis of JSC Asyl-TulikRepublican
Center for Breeding in Livestock on healthy livestock in compliance with all veterinary and sanitary
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requirements. Productive qualities of livestock were determined under the same conditions of feeding
and keeping.

The following were taken as research materials: own experiments - laboratory studies to assess
the quality of sperm of sires, documentation on production and on breed affiliation.

The analysis included data on the production and use of semen from 9 sires by country of origin
and 3 breeds - Kazakh Whitehead, Aberdeen Angus and Hereford.

For research, we conducted immunogenetic testing of the semen of clinically healthy animals, in
accordance with the instructions for use of bulls manufacturers.

Feeding and caring for the animals were the same for everyone, with no differences in the
seasons of the year. The norms and diets of animals are compiled in accordance with the
recommendations of JSC " Asyl Tulik ", taking into account age, live weight and modes of application.

The determination of the genetic influence on the productivity of sires with different genotypes
is carried out according to the seasons of the year: in winter (December, January, February), spring
(March, April, May), summer (June, July, August), autumn (September, October, November ).

Sperm was obtained in the center for obtaining sperm from sires under standard conditions in
compliance with all zootechnical and veterinary requirements. The mode of application is medium
(twice a week, with a double cage of animals).

The resulting sperm was examined according to physiological parameters based on generally
accepted methods:

- color, smell, texture - organoleptic analysis;

- semen volume - through a metered test tube;

- activity of spermatozoa on a 10-point scale, at a temperature of 35-38°C, through a
microscope, magnified 180-200 times;

- the concentration of sperm in 1 ml was determined by the photoelectrocolorimetric method
(F. 1. Ostappso, G. S. Gaivoronsky), using the FEK-M photocolorimeter.

- resistance-resistance of sperm to 1% NaCl solution we determined by the Korotkov method;

- the intensity of the rest of the sperm - was determined on a 1% solution of methylene blue at a
discoloration rate of 0.1;

- the concentration of hydrogen ions (pH) - by the electrometric method on the device
electropotentiometer pH-340, determined by the electrometric method.

All semen was frozen in liquid nitrogen for long-term storage in a sperm bank.

We frozen the resulting sperm in straws, diluting it with a synthetic diluent (in terms of the
number of spermatozoa at least 15 million per dose). The control of sperm resistance to deep freezing
was carried out before dosage packaging after a month of storage.

One-way analysis of variance was defined by the following equation:

h%= Cy/ Cy Q)
WhereCy—factors taken into account;
Cs - sum of all factors.

The coefficient of phenotypic correlation of the reproductive ability of productive bulls was
determined by the equation:

r=Cx+Cy+Cd/2VCXXCy (2),

where Cy- factors to consider
Cy- second selection characteristic taken into account
Cg- third selection characteristic taken into account

We determined the level of bull semen insemination in accordance with the approved method of
statistical processing of bulls in regional farms on herds of beef cattle.

We have identified the influence of genetic factors on sperm production by factor analysis of
variance.
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The main quantitative materials obtained in the course of the study are processed by variational
statistics by the method of N.A. Plokhinsky and by Student using the SPSS for Windows application
program.

Research results. One important indicator of the reproductive function of bulls is the fertilizing
ability of sperm [12]. Currently, there are no methods for assessing the fertility of bulls by sperm
quality, so they are determined by the results of the first insemination. However, high quality sperm
allows not only to increase the number of inseminated queens, but also to increase their efficiency. It
has been scientifically proven that up to 15-18% of non-viable or very weak calves are born in bulls
with reduced sperm fertility (less than 70%) [12,15].

The fertilizing ability of the sperm of stud bulls is an important indicator that determines the
reproductive ability of stud bulls. The basis for comparing bulls in terms of fertility is the insemination
of more females by each bull in the required measure, with more cows inseminated, the average
fertility indicator shows the actual value.

This indicator directly depends on the conditions of feeding, the maintenance of queens and the
genetic compatibility of fathers and breeding stock, the qualifications of a specialist engaged in
artificial insemination of animals. The fertilizing ability of the sperm of the bulls of producers is
assessed by repeated insemination. If during repeated insemination the number of cows exceeds 50%,
then bulls are excluded from use [13,18].

Analysis of compliant indicators of productive ability: the quantity and quality of sperm, its
fertilizing ability, safety, decrease, cases of stillbirth of young animals, the number of artificial
abortions can give a reliable and complete assessment of the reproductive ability of sires [14,16].

The fertilizing ability of sperm directly depends on the age of puberty, feeding, the absence of
infectious diseases, the hormonal background of the sire from which the sperm is obtained. If we take
farms and farms, then in this case it is necessary to take into account the economic conditions, the
level of zootechnical and veterinary work. Bulls-producers that have the same category in terms of
sperm quality and are allowed for breeding use must necessarily be divided according to the fertilizing
ability of sperm [15,17].

To study the fertilizing ability of bull sperm, indicators of 18 bulls were obtained: for the
Kazakh white-headed breed - 6 bulls, Aberdeen Angus — 6 bulls, Hereford — 6 bulls. 5610 cows and
heifers were inseminated: according to the Kazakh white-headed breed — 2190, Aberdeen Angus —
2160, Hereford - 1260. The genotype of breeding bulls also affects the quality of sperm and the
number of ejaculates.

To this end, Asyl Tulik JSC managed to identify differences in breeds in terms of sperm production at
all stages of the use of sires. (tab.1).

Table 1 — Indicators of sperm production of sires of various genotypes

Breed
Indicators Kazﬁl;: d‘gg'te' Aberdeen-Angus Hereford
The country of origin

Kazakhstan Canada Germany
Number ofsires 11 7 10
Amountofejaculate, pcs 430,1+52,7 223,4+30,3 369,1+51,5
Ejaculatevolume, ml 3,38+0,15 4,01+0,25 3,86:+0,26
Spermconcentration, billion/ml 0,78+0,03 0,70+0,04 0,78+0,05
Average amount of sperm to use, doses 24 497 12 200 32 348
Percentageofmarriage, % 49 60 42

According to the results of the study, it was found that the average volume of ejaculate in bulls
of the Aberdeen Angus breed of Canadian origin is 3.97 ml, which is 0.08 ml (2%) more than in bulls
of the Hereford breed and 0.61 ml (16%) more than the Kazakh white-headed breed.

The amount of frozen semen depends on the concentration and amount of ejaculate, and this
indicator corresponds to a given value for the concentration of sperm in the ejaculate.



According to the table, the sperm production of sires of the Kazakh white-headed breed was in
high demand, which is explained, first of all, by the priority of the livestock of this breed in the
Republic of Kazakhstan.

The highest percentage at the 1st insemination among beef breeds falls on the Kazakh white-
headed breed. In addition, it was found that the individual abilities of bulls have a significant impact
on the fertilizing ability.

According to the table, the fertility of bulls of Kazakh white-headed breed ranged from 47 to
60%; in Aberdeen-Angus - from 30 to 59%; in the Hereford breed - from 45 to 60%.

Genetic factors influencing the formation of products obtained from animal breeds can be
predicted in advance by a one-sided dispersion method.

Among the genetic factors that affect the quality of sperm, the following can be distinguished:
sire genotype, breed, paternal trace, origin, etc.

The method of dispersion analysis can determine the influence on the formation of the
considered products (feature), factors.

In this regard, the results of a one-way analysis of variance were identified to assess the degree
of influence of the breed and origin of sires with different genotypes on sperm quality; ejaculate
volume, amount of ejaculate and sperm concentration, unsuitability of sperm (Table 2).

Table 2 — Results of the analysis of variance between the degree of reliability of the influence of breed
and origin on the index of sperm production

Factors Indicators Fisher Criterion A
Per table fact ceuracy
Breed ejaculatevolume 1 162,032 <0,001
Amountofejaculate 1 142,356 <0,001
semenconcentration 1 52,789 <0,001
Country oforigin ejaculatevolume 3,32 483,106 <0,001
Amountofejaculate 3,32 378,455 <0,001
semenconcentration 3,32 122,130 <0,001

The table shows that there are significant differences between the breed and countries of origin
of sires with different genotypes in terms of sperm productivity (p <0.001).
The results of the fertility of beef bulls are presented in Table 3.

Table 3 — Fertilizing ability of bulls producing meat breeds

Concentratio Dams fertilizedfrom

Factor Genotype Ejaculate n, billion/ml | inseminated 1 insemination

volume. ml n %
Kazakh White- 3,28+0,14 0,77+0,03 219 137 62,5

headed

Breed Aberdeen-Angus 4,04+0,34 0,97+0,23 3172 1403 44,2
Hereford 4,06+£0,28 0,79+0,05 841 463 55,1
Country Kazakhstan 4,06+0,28 0,79+0,05 841 463 55,1
of Origin Canada 3,96+0,45 0,76+0,02 837 423 50,5
Germany 3,46+0,07 0,85+0,02 282 149 52,8
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The low rate of fertility for Aberdeen-Angus bulls is based on its breed characteristics and
adaptive properties. If we summarize these data, then for breeds in the Republic of Kazakhstan it
reaches — 75-80%, for other breeds — 85-90%.

In terms of breeds, the highest rate among meat breeds belongs to the Kazakh whiteheaded
breed. In addition, it was found that the individual qualities of bulls have a significant impact on
fertility.

According to the list of sires presented in the table, the bulls with names Champion, Voron,
Barnaul were distinguished from the Kazakh whiteheaded breed, the indicators of the volume and
concentration of ejaculate were 3.67 ml and 0.80 ml/ml; 3.09 and 0.73; 3.30 and 1.01% make up 60%.
Of the Aberdeen Angus bulls, the best insemination rate belongs to the Oris bulls — 59%, and the Yong
Dale Zepter 115z — 56%.

Among the Hereford bulls, the Vasco bull is in the lead. With the 1st insemination of 300 heads
of cows with the sperm of the Vasco bull, the insemination rate reached 60%. This bull showed
excellent results in all parameters of sperm production at all stages of its use on the farm, which, in
turn, is an important factor affecting fertility.

Based on the study, bulls that have received the best and stable sperm production at all stages of
use on the farm are characterized by high fertility.

It can be seen that between the beef bulls, the breed differences in fertilizing ability are not so
noticeable. Based on the above data, it can be seen that the fertility of sperm is influenced by the
individual characteristics of the bulls and the conditions of the farms that raise females.

Based on the data obtained, it can be seen that heredity directly depends on the fertilizing ability
of sperm. Thus, bulls of the Kazakh white-headed breed are superior to the Aberdeen-Angus breed by
7.5% in the percentage of insemination at the 1st insemination.

There are no significant significant interbreed differences between the Hereford and Kazakh
white-headed breeds and between the Hereford and Aberdeen-Angus breeds.

The harmonious development of many traits of livestock breeds goes through the variability of
the conditions of environmental factors. And the development of traits in the body of animals taken
into account in production depends on each other and is characterized by a correlation coefficient.

The sperm production of sires can be influenced by various factors: paratypic and genetic.
Including the influence of genetic factors depends on the genotype, breed and country of origin. That
is, when determining the reliability of the influence of the studied indicators of various factors on
phenotypic variability, it is necessary to assess the strength of the influence of genetic factors. The
classic method for determining the strength of a genetic effect is the intraclass correlation coefficient.
In this regard, we determined the strength of the influence of the genotype, breed and country of origin
on the quantitative and qualitative indicators of the sperm production of bulls of various genotypes
obtained in the study using the correlation coefficient of the class (Table 4).

Table 4 — The strength of the influence of the genotype, breed and country of origin on the quantitative
and qualitative indicators of the semen of bulls

Genetic Factors
Spermproductionindicators
Sire Genotype Breed Country of Origin

spermactivity 0,218 0,103 0,011
ejaculatevolume 0,267 0,124 0,020
semenconcentration 0,233 0,217 0,010
Amountofejaculate 0,245 0,143 0,021
Fertility 0,132 0,102 0,015
Averageofall 0,22 0,14 0,02
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Figure 1 — The power of influence on the quantitative and qualitative indicators of the sperm of sires
of the genotype, breed and country of origin

As a result of studies (Table 4), it was found that sperm activity is genetically transmitted
33.20%, which indicates the effect of 21.80% on the genotype, 10.30% on the breed and 1.1% on the
country of origin, ejaculate volume, quantity ejaculate in it and the concentration of sperm,
respectively, 41.1%, 40.9% and 46.0% for hereditary factors. Such an important indicator; the
effectiveness of the use of bulls as a fertilizing ability is determined depending on genetic factors
24.90%: 13.20% of the genotype, 10.2% of its breed and 1.5% of the origin.

In this regard, the results of the study showed that 38% of genetic factors affect the sperm
production of bulls. Of these, 22.0% by genotype, 14.0% by breed and 1.5% by country of origin. To
determine the influence of genetic factors, such as the genotype, breed and country of origin of the
bull, on the reproductive ability, we carried out a one-sided analysis of variance (Table 5).

A one-sided analysis of dispersion showed fairly significant differences between the breed and
the origin, fertilizing ability of the sperm of sires of different genotypes.

Table 5 — The results of a univariate analysis of the variability of the influence of the genotype, breed
and origin of the sire bull on the fertilizing ability

Factors Fisher Criterion Accuracy
As per table In fact

Breed 2,32 4,032 <0,001

Country oforigin 2,37 2,756 <0,05

Sire 1,00 1,730 <0,001

According to the Fisher criterion given in the table, it can be seen that the degree of authenticity
of the breed and the sire prevails over the country of origin (P0,001). That is, we can say that the
influence of the genotype and breed of sires on the fertilizing ability is higher.

Conclusion. The results of the study showed that the fertility of bulls in the Kazakh white-
headed breed was 47-60%; in Aberdeen - Angus — 30-59%; in the Hereford breed, 45-60%.

It was found that the activity of sperm is transmitted genetically 33.20%, of which 21.80%
depends on the genotype, 10.30% on the breed and 1.1% on the country of origin, the volume of
ejaculate, the amount of ejaculate in it and the concentration of sperm, respectively 41.1%, 40.9% and
46.0% depended on hereditary factors. An important indicator is the fertilizing ability as the efficiency
of using bulls 24.90%, determined depending on genetic factors: 13.20% of the genotype, 10.2% of its
breed and 1.5% of origin.

In this regard, the results of the study showed that 38% of genetic factors affect the sperm
production of bulls. Of these, 22.0% by genotype, 14.0% by breed and 1.5% by country of origin. At
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the same time, it can be said that the influence of the genotype and breed of bulls on reproductive
ability is higher.

REFERENCES

1 Kineev M.A. O geneticheskih resursah zhivotnovodstva Kazahstana i izuchenii mirovogo
genofonda // Vestnik s.-h. nauka Kazahstana. — Almaty: Bastau, 2009. — Ne 1. — S.46-48.

2 Bekenev V.A. Neobhodimost' selekcionnoj transformacii zhivotnovodstva / V.A. Bekenev //
Zootekhnika, 2008. —Ne. 4 — S. 3-7.

3 Ahomgotov, A. Ocenka vosproizvoditel'nyh kachestv bykov / A. Ahomgotov, A. Zavada //
ZHivotnovodstvo v Rossii 2009. — Ne 1. — S. 43-447.

4 lIslamova S.G. Ocenka geneticheskogo potenciala bykov raznyh porod po kompleksu
priznakov /I Avtoreferat dissertacii. ... diss. kand. biol. nauk. SPb. 1993. — 26 s.

5 Dunin, I. Sostoyanie i potencial razvitiya plemennoj bazy zhivotnovodstva v Rossijskoj
Federacii / I. Dunin, A. Dankvert, A. Kochetkov // Molochnoe i myasnoe skotovodstvo. — 2012. —
Ne7.—8S. 2-5.

6 Kostin, M. Glavnoe mesto zanimaetsya vosproizvodstvom stada / M. Kostin // Sel'skie
zakony. — 2009. — Ne 3. — S.5.

7 Kuznecova V. V. Sovershenstvovanie metodov ocenki genotipa bykov: dis. ... kand. biol.
nauk. SPb., 2004. — S. 122.

8 Kolosova E.V. Faktory, vliyayushchie na kachestvennye i kolichestvennye pokazateli semyan
i sposob prognozirovaniya spermoproduktivnosti bykov-proizvoditelej : dis. ... kand. biol. nauk.
Dubrovicy, Mosk. region 2010. —P. 137 ..

9 Vylegzhanina, L.N. Reproduktivnye kachestva bykov-proizvoditelej i rezul'taty ih ocenok po
potomstvu v zavisimosti ot genotipa: Dis. ...kand. s.-ch. nauk / Vologda. 2005. ul. 160.

10 Soldatov A. P. Vosproizvoditel'naya sposobnost' bykov. / A. P. Soldatov, P. A. Polyakov,
V. I. Mel'nikov // -M.: Rossel'hozizdat. - 2003. — S.120.

11Fyurst-Val'tl,B. [i dr.] Vliyanie vozrasta i faktorov okruzhayushchej sredy na semennuyu
produkciyu i kachestvo spermy bykov avstrijskoj simmental'skoj porody / B. Fyurst-Val'tl [i dr.] //
Reprodukciya zhivotnyh. nauk.. 2006. Sentyabr' Tom. 95. Vyp. 1-2. p. 27-37.

12 Amerhanov H., Kalashnikov V., Levahin V. Myasnhoe skotovodstvo, problemy i perspektivy
// Molochnoe i myasnoe skotovodstvo. 2010. Nel. — S.2-5.

13 SHagaliev F.M. Vliyanie genotipicheskih i paratipicheskih faktorov na formirovanie
produktivnyh i vosproizvoditel'nyh kachestv myasnogo skota. Avtoreferat dis... kand. Sel'skoe
hozyajstvo. nauk. — Kinel', 2008. — S.18.

14 CHenovet P.Dzh. Geneticheskie defekty spermy // Teriogenologiya. - 2005. - Vyp. 64.-Est'.
3.-—S.457-468.

15 Mymrin, V.S. Sovremennye metody plemennoj raboty v zhivotnovodstve /V.S. Mymrin //
Agroprom. —2011. — Ne5.—P.

16 A lIssimov *, David B. Taylor , K Zhugunissov ,L Kutumbetov, A Zhanabayev,
N. Kazhgaliyev The combined effects of temperature and relative humidity parameters on the
reproduction of Stomoxys species in a laboratory setting / PLOS ONE https://doi.org/ 10.1371/
journal. Pone.0242794 December 21, 2020.

17 B. Seisenov, D.Duimbayev , N. Kazhgaliyev , T. Abdrakhmanov, A. Tegza, R. Abeldinov,
N. In Vitro Fertilization in Kazakh Whiteheaded Cattle: A Comparative Study // Journal of Life 2023
https://doi.org /10.3390/ 1ife13081632

18 K. Nurgulsim, S. H. Abbas Raza, R. Khan, M. Ali Shah, A. Raza Jahejo, U. Batool,
W. Hongbao, N. Z . Kazhgaliyev, N. Schreurs, L. Zan Identification of genetic variants the CCKAR
gene and based on body measurement and carcass quality characteristics in Qinchuan beef cattle (Bos
taurus) // Electronic Journal of Biotechnology (2021), DOI10.1016 /j.ejbt.2021.02.001

19 Makhanbetova A.B., Kazhgaliyev N.Z., Shamshidin A.S., Titanov Z., Ibraev D.K., Ateikhan
B.,Influence of genotype and season on the sperm production of beef cattle-producing bulls in
Kazakhstan// Journal of Animal Behaviour and Biometeorology, Tom 11, Ned4, 2023 doi:
https://10.31893/jabb. 23030

20 N.Kaster, R.Khan, I.Ahmad, N. Kazhgaliyev and et. RNA-Seq explores the functional role of
the fibroblast growth factor 10 gene in bovine adipocytes differentiation// Animal Bioscience. Vol. 37,

10



Ne5:929-943, 2024. (Scopus — 90%). https://doi.org/10.5713/ab.23.0185

REFERENCES

1 Kineev, M.A. O geneticheskih resursah zhivotnovodstva Kazahstana i izuchenii mirovogo
genofonda [Text] / M.A. Kineev // Vestnik s.-h. nauka Kazahstana. — Almaty: Bastau, 2009. — No 1. —
S.46-48.

2 Bekenev, V.A. Neobhodimost' selekcionnoj transformacii zhivotnovodstva / V.A. Bekenev
[Text] / V.A. Bekenev // Zootekhnika, 2008. —Neo. 4 — S. 3-7.

3 Ahomgotov, A. Ocenka vosproizvoditel'nyh kachestv bykov [Text] / A. Ahomgotov,
A. Zavada // ZHivotnovodstvo v Rossii 2009. — Ne 1. — S, 43-447.

4 Islamova, S.G. Ocenka geneticheskogo potenciala bykov raznyh porod po kompleksu
priznakov /I Avtoreferat dissertacii. ... diss. kand. biol. nauk. SPh. 1993. — 26 s.

5 Dunin, I. Sostoyanie i potencial razvitiya plemennoj bazy zhivotnovodstva v Rossijskoj
Federacii [Text] / I. Dunin, A. Dankvert, A. Kochetkov // Molochnoe i myasnoe skotovodstvo. —
2012. —Ne 7. —S. 2-5.

6 Kostin, M. Glavnoe mesto zanimaetsya vosproizvodstvom stada [Text] / M. Kostin //
Sel'skie zakony. — 2009. — Ne 3, — S.5.

7 Kuznecova V. V. Sovershenstvovanie metodov ocenki genotipa bykov: dis. ... kand. biol.
nauk. [Text] /V.V. Kuznecova// SPb., 2004. - S. 122.

8 Kolosova, E.V. Faktory, vliyayushchie na kachestvennye i kolichestvennye pokazateli semyan
i sposob prognozirovaniya spermoproduktivnosti bykov-proizvoditelej : dis. ... kand. biol. nauk.
Dubrovicy [Text] / E.V. Kolosova // Mosk. region 2010. —P. 137 .

9 Vylegzhanina, L.N. Reproduktivnye kachestva bykov-proizvoditelej i rezul'taty ih ocenok po
potomstvu v zavisimosti ot genotipa: Dis. ...kand. s.-ch. nauk [Text] / L.N. Vylegzhanina // Vologda.
2005. ul. 160.

10 Soldatov, A. P. Vosproizvoditel'naya sposobnost' bykov. [Text] / A. P. Soldatov,
P. A. Polyakov, V. I. Mel'nikov // -M.: Rossel'hozizdat. - 2003. — S.120.

11 Fyurst-Val'tl, B. [i dr.] Vliyanie vozrasta i faktorov okruzhayushchej sredy na semennuyu
produkciyu i kachestvo spermy bykov avstrijskoj simmental'skoj porody / B. Fyurst-Val'tl [i dr.]
[Text] / B.  Fyurst-Val'tl // Reprodukciya zhivotnyh. nauk.. 2006. Sentyabr' Tom. 95. Vyp. 1-2.
p. 27-37.

12 Amerhanov, H. Myasnoe skotovodstvo, problemy i perspektivy [Text] / H. Amerhanov,
V. Kalashnikov, V.Levahin // Molochnoe i myasnoe skotovodstvo. 2010. Nel. — S.2-5.

13 SHagaliev, F.M. Vliyanie genotipicheskih i paratipicheskih faktorov na formirovanie
produktivnyh i vosproizvoditel'nyh kachestv myasnogo skota. [Text] / F.M. SHagaliev // Avtoreferat
dis... kand. Sel'skoe hozyajstvo. nauk. — Kinel', 2008. — S.18.

14 CHenovet, P.Dzh. Geneticheskie defekty spermy // Teriogenologiya. - 2005. - Vyp. 64.-Est'.
3.-—S.457-468.

15 Mymrin, V.S. Sovremennye metody plemennoj raboty v zhivotnovodstve [Text] /
V.S. Mymrin // Agroprom. —2011. — Ne5.— P. [Text]

16 Issimov, A, David, B. The combined effects of temperature and relative humidity parameters
on the reproduction of Stomoxys species in a laboratory setting [Text] / A Issimov, B. David // PLOS
ONE https://doi.org/ 10.1371/ journal. Pone.0242794 December 21, 2020.

17 B. Seisenov, D. In Vitro Fertilization in Kazakh Whiteheaded Cattle: A Comparative Study
B.D. [Text]/ Seisenov // Journal of Life 2023 https://doi.org /10.3390/ 1ife13081632

18 Nurgulsim, K. Zan Identification of genetic variants the CCKAR gene and based on body
measurement and carcass quality characteristics in Qinchuan beef cattle (Bos taurus) [Text] /
K. Nurgulsim, // Electronic Journal of Biotechnology (2021), DOI110.1016 /j.ejbt.2021.02.001

19 Makhanbetova, A.B. Influence of genotype and season on the sperm production of beef
cattle-producing bulls in Kazakhstan [Text] / A.B. Makhanbetova // Journal of Animal Behaviour
and Biometeorology, Tom 11, Ne4, 2023 doi: https://10.31893/jabb. 23030

20 N.Kaster, R.Khan Kazhgaliyev and et.RNA-Seq explores the functional role of the
fibroblast growth factor 10 gene in bovine adipocytes differentiation [Text] / N.Kaster, R.Khan, //
Animal Bioscience. Vol. 37, Ne5:929-943, 2024. (Scopus — 90%). https://doi.org/10.5713/ab.23.0185

11



Animal husbandry

PE3IOME

B crathe mpencTaBIeHBI pe3yabTAThl HCCIICAOBAHHWN BIMSHUS TEHETHYECKUX (PAKTOpOB Ha
OIJIOJIOTBOPSIFOIYI0 ~ CHOCOOHOCTh W TOKA3aTeld  KavyecTBa  CHEPMOIPOMYKIMUA  OBIKOB-
MPOU3BOJUTENEH MSCHBIX TTOPO/I.

OcHoBHasi 1eib paOOTHI: ONpeACTICHUE BIUSHHUS TOPOAbI M CTPaHbl MPOUCXOXKICHWS Ha
KOJINYECTBCHHBIC M KAYECTBEHHBIC MMOKA3ATEIH CIIEPMANPONYKIIMUA OBIKOB-IIPOU3BOIUTENCH MSCHBIX
MOPOJI ¢ Pa3IMYHBIM TEHOTHUIIOM M B3aUMOCBS3b UCCIIEAYEMBIX CEJICKIIMOHHBIX MIPH3HAKOB.

Hayuno-uccrnenoBatensckue pabOTHl NPOBOAWINCHE B AKMOJMHCKOW obOmactu. OO0beKToM
UCCIICIOBAHUS SIBJISIFOTCS  OBIKM-TIPOM3BOJUTENN Ka3aXxCKoil OenoroinoBoil, adepAWH-aHTYCCKOH |
repedopackoit nopozsl. [IpakTrueckas yactb paboTh! ocymiecTBisiack Ha 6aze AO "Acwin Tymik" Ha
3J0POBOM TIOTOJIOBbE C COOJIOAGHHUEM BCEX BETCPHUHAPHO-CAHUTAPHBIX TpeOoBaHmid. s
WICCIIEIOBAHMUS OTUIOZOTBOPSIONIEH CIIOCOOHOCTH CHEpMBI OBIKOB TTOMYYEHBI TOKazaTenu 18 OBIKOB: 1O
Ka3axCcKOW OeIoroyoBoi mopoye-6 ObIKOB, abepanH-aHTyc-6 OBIKOB, Tepedop - 6 6bikoB. OcemeneHo 5610
KOPOB H TEJIOK: 10 Kazaxckoi Oenoronosoi nopone-2190, abepaun-anryc-2160, repedopx - 1260.

Ilo pesynbpraTram uccieqOBaHHUsS YCTaHOBIEHO, YTO OIUIOJOTBOPSIOMIAs — CHOCOOHOCTD
OBIKOB Ka3axCKoW OesorojoBoi mopozsl komnednerca B mpenenax 47-60%; abepauH - aHTycoB — B
npenenax 30-59%; repedopackoii mopojsl - B ipeaenax 45-60% u Ha moka3aTelid CIIePMOMPOTYKITUH
ObIkoB-Tipon3BoAuTeNeH BiuseT 38% reHernueckux (akropos. 13 Hux 22,0% mo renoruny, 14,0%
1o nopoze u 1,5% no crpaHe NpoUCXOXKACHUS.

TYUIH

by makamaga erti GaFpITTaFrbl TYKBIMIBIK OYKanapblH YPHIKTAHIBIPY KaOijeTiHe XKoHE YPBIK
OHIMIHIH CcaMalbIK KOPCETKIITEepiHe TeHETHKANBIK (AKTOPIAPIBIH JCEPiH 3epTTey HOTHKeNepi
KOpCETIITEH.

JKyMBICTBIH HETi3ri MakcaThl — OpPTYpJi TEHOTHITI €TTI OarbITTaFrbl TYKBIMABIK ©HIIPYIIi
OyKamapJplH MIOYeT OHIMIUITIHIH CaHIBIK JKOHE CamajblK KOpCEeTKIMTepiHe Mal TYKbIMBI MEH
IIBIKKAH CJIiHIH 9CEPiH XKOHE 3ePTTEIICTIH CENCKIMIIBIK OeNriiepAiH OaillaHbIChIH aHBIKTAY.

FrutbiMu-3epTTey KYMBICTaphl AKMONA OOJBICBIHAA JKYPTi3iUiai. 3epTTey HBICAHBI PETiHAEC
Ka3aKThIH ak0achl, a0epAWH-aHTyC >XoHe repedopa TYKBIMIAPHIHBIH achll TYKBIMIBI OyKajapsl
anprHAbl. JKyMBICTHIH ToxipuOenik Oemiri «Ackur Tynik» AK 6a3zaceiHna 0apIiblK BeTEepUHAPHSITBIK-
CaHMTAPUSUIBIK TAJANTAP/bl CaKTall OTHIPHII, cay Maji Oackl OoifbHIIA *Kyprizinai. byka moyeriHig
YPBIKTAaHABIPY KabineTiH 3eprTrey ymiiH 18 0ac OyKaHBIH KOpPCETKIIITepi allbIHIBI: Ka3aKThIH akOac
TYKBIMBI YIIiH — 6 Oyka, abepauH aHryc — 6 Oyka, repedopa — 6 Oyka. 5610 cublp MEH KYHaXbIH
YPBIKTAHABIPBUIIBL: Ka3aKThIH ak0ac TYKbIMbI OoiibiHIIa — 2190, abepaun-anryc — 2160, repedopa —
1260.

3eprrey HOTHXKENepi OOMBIHIIA Ka3aKThIH aK0ac TYKbIMBIHBIH OYKalapblHBIH YPBIKTAHIBIPY
Kabineri 47-60% apaneirbpiana; AOepaun-anryc Oykanmapeinga — 30-59% apaceinpa; ['epedopn
TyKbIMbIHIA — 45—60% >xone 38% nuana3oHbl apaybIFBIHAA ATATBIKTAPABIH CIIEPMAaTO30UATAPBIHBIH
Ty3llyiHe TeHeTukanblK (akropmap ocep erkeH. OHblH 22,0%-bI reHoTHHI OoiibIHIIA, 14,0%-bI
TYKBIMJIBUTBIFBI OOWBIHINA KoHE 1,5%-bI IIBIKKAH eniHeTHeCLT OOIbI.
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THE QUALITY OF BIOLOGICAL MATERIAL IN EMBRYO TRANSPLANTATION

ANNATATION

This article presents the results of embryo transplantation in Pobeda LLP, one of the largest
farms in the Pavlodar region. New economic conditions dictate the need for identification of selection
works to the improvement of breeding and productive qualities of animals. This in turn requires
improving the efficiency of artificial insemination method and wider use of embryo transplantation.
The main objective of the embryo transplantation method is obtaining maximum number of valuable
genotypes of animals from highly productive mothers and fathers, evaluated by the quality of
offspring.

In this regard, there is an urgent need to rethink the definition of old and new, original
approaches to research in the chosen field of knowledge with the creation and use of fundamentally
new methods. However, modernization prospect and practical application of biotechnological method
of embryo transplantation for the purpose of overcoming problems in dairy cattle breeding and further
development of the industry is impossible without establishment of modern theoretical concepts,
systematization, analysis and generalization of the accumulated in the last twenty years, experimental
data and manufacturing experience.

Therefore, the embryo transplantation method has been used at the farm "Pobeda" to solve these
problems and our goal was to develop and improve the technology to produce not less than 6 embryos
per retrieval per donor, to study their qualitative characteristics and to achieve a high engraftment of
embryos during transplantation and that experience is summarized here.

Key words: Biotechnology, transplantation, donor, recipient, ovulation, synchronization,
morula, blastocyst.

Introduction. An effective way to increase productivity in dairy and beef cattle breeding is the
use of biotechnological methods of accelerated reproduction of the most valuable parental genotypes
[1,2,3].

Notable progress has been shown over the past 20 years in implementation of the assisted
reproductive technologies in cows in advance with the study of stages of embryo development,
qualitative characteristics of embryos with the purpose of determining suitability for transplantation.
Modern biotechnological methods of cattle reproduction include artificial insemination of cows, deep
freezing of semen, the technology of embryo transplantation. The main advantages of the latter are,
firstly, the possibility of regulation of multiple pregnancies and increasing the intensity of selection
replacements; secondly, there is a possibility of quick reproduction of highly productive animals,
including donor herd of cows, which directly have characteristics of high productivity [4].

A cow can reproduce up to 6-8 calves during its life and with the use of transplantation
technology, tens or hundreds of descendants with highly economically valuable traits. The use of this
method makes it possible to obtain 50-60 embryos suitable for transplantation from one donor cow
per year, or 25-30 newborn calves [5].

Currently the work of livestock breeders is very difficult and demanding as it needs using new
technologies in order to improve productivity. Thus, biotechnology in the process of cattle
reproduction and breeding is of particular importance, since this type of animals belongs to the
singleton species of mammals, while cow ovaries contain hundreds of thousands of immature eggs -
oocytes, representing a huge genetic reserve [6,7].
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In Kazakhstan the work on embryo transplantation based on global experience began in the last
years. Embryo transplantation is regarded not as a substitute but as a complement to the method of
artificial insemination. Using this method differently can significantly increase the genetic value of
farm animals, successfully overcome some forms of infertility, provide favorable conditions for the
implementation of special breeding programs [8,9,10].

Expansion of embryo transplantation technology has allowed to conduct some series of studies
to improve and control the processes of separation and freezing, zygote transplantation and determine
the time and place of their application. These achievements are very valuable in the study of genetic
parameters and functions of farm animals reproduction [11].

The main stages of embryo transplantation using the in vivo technique is superovulation, egg
fertilization, zygote formation, and then its fragmentation and blastomerization. Knowledge of the
oocyte morphology makes it possible to control the development of the donor cow embryos, starting
from the process of obtaining embryos by washing, and thus allows the assessment of the embryo and
determining its further development [12,13,14].

In this regard, the introduction of embryo transplantation technology for the development of
cattle breeding is justified. Practical application of this method in the dairy and beef cattle provides
intensive breeding of animals with a high genetic value, accelerates obtaining of valuable breeding
bulls, whose mothers are outstanding ancestors, enhances the effectiveness of breeding, recovery of
herds from several diseases [15,16,17].

Pavlodar region is the region with the developing cattle breeding, where administration in
cooperation with academic institutions developed and implemented a program of state support and
working on the study of adaptive and productive qualities of cattle imported breeds of foreign
selection. In these favorable conditions for the development of animal husbandry in the region
implementing embryo transplantation technology based on imported breeds of cattle with the aim of
obtaining valuable genotypes is justified and forward-looking [18,19,20].

Research material and methodology. The study was carried out from 2020 to 2021 in the
Pobeda LLP of the Pavlodar region (Republic of Kazakhstan). 10 heads of record-breaking cows of
the Simmental breed were selected as donors. The donor cows were selected according to zootechnical
data analysis. These were healthy animals with no gynecological diseases, weighing 550-650 kg,
giving 6000-8000 kg of milk perlactation, and having from 2 to 5 lactations. To induce superovulation
in cows, a folliclestimulating hormone was used (Pluset, Laboratorios Calier, S.A., Spain). Hormone
injection was performed intramuscularly twice in decreasing doses for 4 days (10 mL in total). The
order of administration of the hormone was as follows: On the first two days, 1.5 mL in the morning
and evening, and on the third and fourth day, 1 mL. In conclusion, 4 mL of prostaglandin
(Magestrophan, Mosagrogen JSC, Russia) was injected in the morning and evening for the rapid
manifestation of cow heat. The superovulation pattern of donor cows is shown below.

Table 1 — Donor Superovulation Pattern

Pluset hormone (KDAG)

The time of the sexual cycle It's morning 06:00 | o'clock in the evening 18:00
0 day Avrrival of donors
11 day 1,5mL 1,5mL
12 day 1,5mL 1,5mL
13 day 1,0 mL 1,0 mL
14 day 1,0 rT_1L +2,0 mL 1,0 mL +2,0 mL

prostaglandin (Magestrophan) prostaglandin (Magestrophan)
Day 16 or cycle day 0 (due Acrtificial insemination Artificial insemination
date) (with 2 amounts of semen) (with 2 amounts of semen))
7 days of the cycle embryo abortion

At the end of hormonal treatment, the manifestation of heat was detected in each cow under
study, according to external signs and behavioral changes. Artificial insemination was carried out
twice (in the morning and the evening, two doses each) with the sperm of a bull assigned to each
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donor cow. On the 7 th day after artificial insemination, the embryos were washed out of the uterine
horns with Dulbecco solution, which was collected into a container after treatment, controlling the
volume of fluid.

After the embryos were deposited on the bottom of the bottle, the upper part of the solution was
drained using the siphoning effect. The remaining solution at the bottom of the bottle with a volume of
up to 5 cm3 was gently shaken and poured into Petri dishes. Embryo detection was performed using a
Nikon SMZ-745 microscope, with a magnification of x50-100 or more. The quality of the embryos
was assessed according to morphological parameters by stereomicroscopic examination.

Using of embryo transplantation method we have tried to solve another problem — obtaining
valuable adaptive genotypes of donor animals of imported breeds, transplants from highly productive
mothers and fathers. The local cows that carry embryos are recipients. Many imported breeds poorly
adapt and do not realize their genetic potential when being brought into new conditions.

Research results discussions. Morphological assessment of embryos is one of the main
methods of integrated assessment. Its aim is embryo selection suitable for conservation and
transplantation, culling degenerated embryos and identification of anomalies in their development.
Decisive importance in assessing the quality of transplanted frozen - thawed embryos is their viability,
checked by culturing in vitro or transplantation to recipients.

Table 2 — Quantity and quality of embryos received from Simmental breed

uantity of .

Nickname, cow’s recSived er?wbryos Embryo quality
number Total Suitable Unsuitable

n % n % n %
23123 4 100 4 100 - -
70775 23 100 16 69,5 7 30,5
16533 15 100 10 66,6 5 33,4
91773 10 100 6 75,0 4 25,0
97621 8 100 6 75,0 2 25,0
06935 7 100 4 57,1 3 42,8
84162 4 100 3 75,0 1 25,0
85085 4 100 3 75,0 1 25,0
80223 0 0 - - - -
02136 0 0 - - - -
Total 75 100 52 69,3 23 30,7

According to our research out of 10 donors only 8 cows reacted. The results of embryos quality
evaluation showed that 75 embryos were flushed from those donor cows out of 10 donor cows, the
embryos from 2 cows were not received, 52 embryos turned out to be suitable for transplanting which
is 69.3 %. The number of flushed embryos varies from 0 to 23, the results obtained indicate that the
total number of produced embryos also depends on the individual characteristics of the donor.

Figure 1 — Determination of embryo quality assessment
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The efficiency of transplantation is largely determined by the method of extraction of the
embryos. Fertilized eggs from superovulated donor cows can be extracted in three ways: after the
slaughter of donor cows; surgical; non-surgical. The easiest and most reliable method of extraction of
the embryos is slaughter of donor cows. This method was practiced only in the early stages of
development of the method of transplantation. At the present time it is not used because of the loss of
genetically valuable donor cow.

The important point, ensuring the efficiency of extraction of embryos, is the definition of the
stage of their development and location in the genital tract of the donor cow.

At the farm "Pobeda" we extracted the embryos using a non-surgical way as the part of our
research work. The main advantage of non-surgical method of extraction of the embryos is the ease of
manipulations.

It does not require special operating room. Washing-out was repeated 5-8 times. The main part
of the embryos was extracted in the first three or four wash-outs. It took approximately 50 minutes to
wash-out both horns of the uterus, including the establishment of catheters. During this time, more
than 50 % of the embryos were extracted at the stage of morula or blastocyst.

After extracting and assessing the viability we transferred embryos in a nutrient medium with
the temperature of 37 degrees. Most of the nutrient mediums where the embryos were cultivated and
stored, included solutions of salts, amino acids with bicarbonate ion as a buffering agent providing a
pH in the range of 7.2 and 7.6. Our studies showed that the duration of cultivation without loss of
biological qualities of embryos is possible up to 95 hours.

The indicators of morphological assessment are very important, because the visible diversity is
an indicator of internal physiological and biological inferiority of embryos.

Special attention is paid to the fluctuation of the volume of embryos, their shape, integrity, state
of the transparent membrane and protoplasm.

The biologically usable are considered to be the embryo which has a spherical shape,
homogeneous cytoplasm, undamaged transparent membrane, equally sized blastomeres with tight
intercellular contact and must comply with the level of crushing, the age from the moment of
fertilization until its extraction.

The normal morula has the shape of a sphere. Doubling the number of blastomeres in morula
occurs every 24 hours. The degree of fragmentation of embryos in the early period may be due to the
lengthiness of ovulation. Some morula have individual cells that can bulge, they may have small
bubbles on their surface.

Along with the assessment of the quality of embryos, the stage of embryo development was
studied, as embryo’s settling down depends on its development.

Table data on stages of development show that 52 embryos were transplanted, 5.8 % of which
was at the early stage of morula, 57.7 % at the stage of compact morula, 28.8 % at the early stage of
blastocyst and 7.7 % at the stage of blastocyst.

Table 3 — Stage of embryo development of cows of Simmental breed

Number | Total number Stages of embryo development
é)f the of embryos Early Compact Early Expanded
onor- Blastocyst
oW morula morula blastocyst blastocyst
n % n % n % n % n % n %
23123 4 100 - - 2 50 2 50 - - -
70775 16 100 - - 10 | 625 3 18,7 3 | 18,7 - -
16533 10 100 2| 20 5 50 3 30 - - - -
91773 6 100 - - 4 67 2 33 - - - -
97621 6 100 1| 20 3 50 2 30 - - - -
06935 4 100 - - 2 50 2 50 - - - -
84162 3 100 - - 1 33,3 1 33,3 1 | 333
85085 3 100 - - 3 100 - - - - - -
Total 52 100 3] 58 | 30 | 57,7 15 28,8 4 7,6 - -
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The data on the assessment and development of embryos corresponds to the requirements of
transplantation which will provide a high percentage of embryo survival and receiving of transplant
calves.

-

. -

'
Figure 1 — Viable embryos for transfer

As it has been noted above, the embryos were transplanted to healthy heifers of local black -
motley breed with a live weight of 380 to 420 kg above the average fatness in order to obtain the
adaptive animal. The main indicator of recipient selection was the absence of gynecological disorders,
and productive, breeding and breed qualities was not so important. However, recipients with poor
body condition, low fertility after the first insemination, may have problems with settling down the
embryos.

On average, 5-6 recipients were collected for each donor. Most experts believe that
physiologically developed heifers with good breeding conditions are more suitable as recipients.

The basic condition of good implantation of embryos is synchronous manifestation of sexual
hunting of donors and recipients. The time difference in the manifestation of sexual hunting should not
exceed 24 hours, the optimal results are obtained when the difference is not more than 12 hours.The
modern level of techniques of transplantation recommend to transplant embryos immediately after
their extraction from the horns of the uterus of the donor and evaluation.

Animal genetic resources are valuable and strategically important capital of any country, since
they are connected with the problem of providing the population with food, industry with raw
materials.

According to Boettcher P., Gandini G. to preserve the gene pool of farm animals is necessary to
carry out activities at two levels: the population and cell biotechnology.

At the population level relic farms should be established in different regions for the
conservation of endangered species and populations of animals in genetic pool preserving farms;
obtaining from them a sufficient number of gametes and embryos and their further cryopreservation;
accelerated reproduction of valuable species by transplanting embryos; genetic expertise of existing in
the country and imported into the country breeding animals to protect genetic resources of
Kazakhstani livestock from drift of undesirable genes. The need for these activities is due to the
possibility of harmful genes importation, fraught with the most unpredictable and undesirable
consequences.

According to M. Ayatkhanuly, T. Bekseitov one of the key points for rapid multiplication of
valuable genotypes of animals is the development of fundamental and applied bases of
biotechnological techniques such as embryo transplantation, aimed primarily at maximizing the use of
reproductive abilities of donor cows. For a more complete use of this huge genetic potential as an
indispensable tool serves a biotechnological method - embryo transplantation in combination with
hormonal induction of superovulation.

Zh. Almantay notes that embryo transplantation plays an important role in dairy and beef cattle
of the country, and its importance will continue to grow, as it allows a better use of biological reserve
of females to improve livestock production.

T. K. Bekseitov, R. B. Abeldinov note that Kazakhstan has taken timely measures to solve
fundamental problems of conservation and accelerated reproduction of valuable and rare genotypes.
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Conclusions. The results of studies on the stages of embryo development, assessing the embryo
quality meet the physiological parameters, the results will increase the percentage of embryos
engraftment and obtain a large amount of valuable transplant-calves.
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TYWUIH

byn makanaga [laBmomap oOnbIchIHAAFHI ipi mapyamsmbikTapasH Oipi «Ilobena» XILC-na
SMOPHOH TpaHCIUIAHTAMSIAY >KYMBICTAPBIHBIH HOTHXKeJepl KepceTireH. JKaHa 3IKOHOMHUKAIBIK
JKargainap JKaHyapiapAblH acbUl TYKBIMABIK JKOHE OHIMAUIIK KacHeTTepiH JKakcapTy YIUiH
CCJICKIMSUTBIK  KYMBICTAPJbl aHBIKTAY KAKCTTUIIH TybIHIATaAbl. byJl €3 Ke3eriHae KoJaaH
YPBHIKTaHABIPY SAICIHIH THIMALIITIH apTTHIPY/bI )KoHE SMOPHOHIAP/BI TPAHCIUIAHTALUSIIAYIbl KEHIHEH
KOJJIAaHYJbl TaJlall eTeli. OMOPHOHAAPAbl TPaHCIUIAHTAIMSIAY OJICIHIH HEri3ri MakcaTbl —
YpIIaKTapbIHbIH CalachiMeH OarajlaHaThIH, OHIMJLUIITT YKOFapbl aHAJBIKTAP MCH aTaJIbIK MallaapiblH
KYHJIBI TCHOTHUIITEPiHIH MaKCUMAJIbI CAaHbIH alTy.

OcpiFad OaiimaHBICTBI TaHJAFAH OLTIM callaCBIHAAFBI 3€PTTEYNIEpPre eCKi )KOHE JKaHa, O31HIIK
KOe3KapacTapAblH aHBIKTAaMAachIH TyOereilyli jkaHa ONmICTEpAl KYpy XoHE KOJNJaHy apKbUIbl KaiTa
KapayJaplH IIVFBIT  KWKETTUTrN  TybIHAAWABL. — Ajaifma, CYTTi Mal [IapyamlbUTBIFBIHIAFbI
npoOiiemManapapl  €HCepy JKOHE CalaHbl OJaH opi  JaMBITy MaKCaThlHAAa 3MOPHOHIAPIIBI
TPaHCIUIAHTALMSIIAYABIH OMOTEXHOJOTHSIIBIK 9MICIH COHFBI KHBIPMa JKbUIAA, TOKIPHOETIK JepeKTep
MEH OHIPICTIK TaKipuOenaepai MOAepHHU3AIMIIAY MEPCIEKTUBACH MEH MPAKTHUKAIBIK KOJJAaHBLTYBI
Ka3ipri TEOPHSUTBIK TYKbIpbIMAaMalapbl, )KyHeIeyai, Talaayabl )KoHe JKUHAKTaTFaH Ikl JKaIblIaMait
MYMKiH eMec.

ConnpikTan ocbl  Mocenenepai memy yurH «[lobema»  kayamkepumijiri —mekTeysi
CepiKTecTiriHae SMOPHOHIAP/IbI TPAHCIUTAHTALIMSIIAY O/IiCiH KOJIJIaHy apKbUIbl Oip JOHOpJAH opTaiia
6 SMOpHOH anyFa OONATHIHBIFBIH, ANBIHFAH YMOPHOHIAP/IBIH CAHBIK KOHE CaraiblK KOpCeTKIIITEePiH
Oaranar, Tajjiay KYMBICTapbl )KYPri3iJii.

PE3IOME

B naHHO# cTaThe mpencTaBieHBl pPE3yNbTaThl PadOTHI 1O TPAHCIUTAHTAIMM 3MOPHOHOB
B TOO «llobena», omHOoM 13 KpynHe#mux xo3siicts [laBnomapckoii odmactu. HoBble s3koHOMHUYECKHE
YCIIOBUS TUKTYIOT HEOOXOAUMOCTD BBISIBJICHHS CEJIEKIIMOHHBIX pa0OT MO yIYYIICHUIO IJIEMEHHBIX U
MPOAYKTUBHBIX KA4eCTB JKUBOTHBIX. JTO, B CBOIO OYepeiab, TpeOyeT MOBHIIEeHUs 3()PEeKTHBHOCTH
METOJla KCKYCCTBEHHOTO OCEMEHEHHS ¥ Ooliee IIUPOKOTO WCIONBb30BaHUS TpPaHCIUIAHTAIHH
sMOpuoHOB. OCHOBHOW 3a7adell MeToJa TpPaHCIUIAHTAIlMK SMOPHUOHOB SIBISIETCS TONydYEHUE
MaKCUMAJIBPHOTO KOJIMYECTBA IIEHHBIX T'C€HOTUIIOB >KMBOTHBIX OT BBICOKOIPOIYKTHUBHBIX MaTepe
OTIIOB, OIICHUBAEMBIX 10 KAYECTBY ITOTOMCTBA.

B cBsI3M ¢ 3TUM BO3HHUKAET OCTpas HEOOXOAUMOCTH MEPEOCMBICIICHHUS OIPEICIICHUs CTapOro U
HOBOTO, OPUTHHAIBHBIX TOIX0JI0B K HCCIEAOBAaHUSAM B BHIOPAHHOW 00JIACTH 3HAHWM C CO3JAAHHEM U
WCITOJIb30BAaHUEM TIPHHIMIIAATLHO HOBBIX MeTOA0B. OHAKO TEpCIEeKTHBAa MOJCPHHU3AINN U
MPAKTHYECKOE MPUMEHEHHE OHMOTEXHOJIOIMYECKOr0 METOJa TPAaHCIUIAHTAI[MKM SMOPHOHOB C IIEJIBIO
MIPEOJIOJICHNS TPOOIIEM B MOJIOYHOM CKOTOBOJICTBE M JTAJTBHEHIIETO Pa3BUTHS OTPACTH HEBO3MOXKHEI
0e3 co3maHus COBPEMEHHBIX TEOPETUUYECKUX KOHIISIITUH, CUCTEMAaTU3allid, aHaldn3a U 000OIICHIS
HAKOIUJICHHBIX 3a MOCJIEIHUE MABAALATH JIET 3KCIECPUMEHTANBHBIX JaHHBIX U MPOU3BOJCTBEHHOTO
OITBITA.

IMoatomy s pemieHuss 3THx 3agad B xo3siictBe «lloOema» OBUT KCIONB30BaH METOJ
TPaHCIJIAHTALMKH 3MOPHOHOB, IEJIBIO KOTOPOro ObUIO pa3padoTaTh W YCOBEPIICHCTBOBAThH
TEXHOJIOTHIO TIOJIYYCHHs He MeHee 6 IMOPHOHOB 3a OJIHO M3BJICUECHUE Ha OJHOIO JIOHOPA, U3YUYUTh UX
KAYECTBCHHBIC XapaKTEPUCTUKH U JOOWUTHCS BBICOKOH MPIDKUBISEMOCTH AMOPHOHOB TIpH
TPaHCIIAHTAIIMH, K 3TOT ONBIT 0000IIIeH B JAaHHOH padoTe.
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FEATURES OF GENETIC POTENTIAL AND DEFINITION QUANTITATIVE CONTENT
OF IMMUNOGLOBULINS IN LAMBS AND SHEEP MEAT-FAT KAZAKH FAT-TAILED
ROUGH-HAIRED BREED

ANNOTATION

This article presents research on the dietary benefits, protein, and immunoglobulin spectrum of
blood serum in newborn lambs using agar gel electrophoresis, immunoelectrophoresis, and radial
immunodiffusion.

The results indicate the crucial importance of colostrum feeding as the primary source of
immunoglobulins and colostral immunity in newborn lambs. The study also examines the heritability
and repeatability of these traits, along with the influence of paternal and maternal factors on the type
of birth in young animals. The protein content in the blood serum of twin-born animals was lower by
2-3%, regardless of age, compared to single-born lambs. The hemoglobin content in the blood of
single-born lambs was higher than that of twins by 2.3% at 4 months and by 3.6% at 7 months.
Additionally, the phagocytic and bactericidal activity of the blood serum in single-born lambs was
higher than in twin-born lambs.

For future work, to increase the meat productivity of kazakh fat-tailed sheep and enhance the
profitability of meat production in the Almaty region, it is recommended to select animals of twin
birth type.

Key words: protein composition of blood, hemoglobin, reproductive ability, sheep, heritability
coefficient, repeatability

Introduction Experience in the development of the sheep industry on a global scale shows that
increasing efficiency and competitiveness requires fully utilizing the potential for sheep meat
productivity. To ensure meat specialization in the sheep industry, it is necessary to use breeds
characterized by high meat quality and early maturity. These requirements are fully met by fat-tailed
sheep breeds oriented towards meat production. Sheep breeding is one of the main branches of animal
husbandry in the southeast of Kazakhstan. To increase meat roductivity, some breeders use
interbreeding methods, while the improvement of productive qualities can also be achieved through
purebred breeding to preserve valuable hereditary traits and breed integrity [1, 2].

At the current stage of animal husbandry development, preserving livestock populations and
increasing their productivity is particularly relevant. Therefore, it is necessary to identify and study
biologically active substances that enhance the viability and productivity of animals. These substances
include immunoglobulins, which are animal-derived proteins with protective properties. Chemically,
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immunoglobulins are complex proteins—glycoproteins containing carbohydrates. Five classes of
immunoglobulins have been identified in human blood serum (G, M, A, D, and E), and three classes
(G, M, and A) in the blood serum of farm animals. Immunoglobulins protect the body from viruses
and bacteria, neutralize foreign antigens, and create optimal conditions for biochemical processes that
increase animal productivity. To date, significant progress has been made in studying the
immunoglobulins of farm animals [3,4].

Meanwhile, methods for the isolation and identification of immunoglobulins, especially 1gM
and IgA, and their quantification require further development. The protein composition of the blood
serum of sheep and cattle is insufficiently studied under normal conditions and in various diseases.
The protein and immunoglobulin spectrum of blood serum in newborn animals and their dynamics in
postnatal ontogenesis are of particular scientific and practical interest.

The relevance of studying blood serum proteins is due to their constant exchange with proteins
of organs and tissues, which affects the intensity of metabolic processes and the productivity of
animals. Modern biochemical studies contribute to establishing the immunological status of animals
and can be used in breeding work to improve existing breeds and create new breeds and breed groups

[5].

In this regard, studying the spectrum of immunoglobulins in the ontogenesis of young farm
animals is particularly relevant, especially in the early hours of ontogenesis. This period is crucial for
the formation of the immune system, which underpins the body's defenses and productivity. Over the
past decade, the livestock industry has suffered significant damage due to socio-economic shocks,
leading to a decrease in both livestock numbers and productivity [6].

Researchers explain the prevalence of meat-fat fat-tailed sheep breeds in many countries by
their unpretentiousness to feed and high potential for adaptation and acclimatization, which allows
them to survive in a wide variety of conditions, including arid zones, semi-deserts, and cold mountain
areas. Additionally, these sheep are highly responsive to the improvement of natural feeding
conditions and feeding, i.e., they have high rates of feed efficiency [7,8,9]. Sheep meat comes from a
wide variety of farming systems, from extensive to intensive indoors, with slaughter of animals of
different ages. In Europe, slaughter can be carried out from the age of 4 weeks in dairy lambs to
adulthood. [10]. Crossbreeding is a common practice among commercial sheep producers in order to
improve animal productivity[11]. One of the main conditions for increasing the production of lamb
meat is the improvement of selection and breeding work, along with the widespread use of industrial
crossing in sheep breeding.

In the practice of global sheep breeding, an important place is given to crossing local native
breeds of sheep with commercial breeds of different productivity directions, using the world's gene
pools. Such methods make it possible to increase the volume of sheep production and improve its
quality in a short period. The resulting crossbreeds exhibit early maturity and are not inferior in
productivity to the original breeds. [12]. Studies have been conducted in the semi-arid region of Brazil
to assess the productivity and characteristics of sheep carcasses of local breeds and their crosses;
however, these studies use exotic breeds that produce precocious lambs with heavier carcasses, but not
adapted to climatic conditions and an extensive production system, which jeopardizes the
sustainability of the sheep production system[13].

It should be noted that the market economy has made its own adjustments to the breed
composition and breed zoning of sheep in the republics. After the transition to market relations, sheep
breeders began to focus on breeding sheep in the meat-fat fat-tailed direction of productivity.
Currently, the share of such sheep in the total livestock population exceeds 70%. This trend, driven by
high consumer demand for organic lamb and mutton, as well as the economic benefits of raising these
sheep for agricultural production, is expected to continue increasing in the near and long term.

Of particular interest for research is the staging and periodization of the embryonic and
postembryonic periods of animal development, which opens up the possibility of directed influence on
the formation of desirable productive qualities [14, 15].

One of the most highly productive breeds of sheep is the kazakh fat-tailed meat-fat breed. This
breed is characterized by high precocity, excellent constitution and unpretentiousness to the level of
feeding and keeping conditions.
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In this regard, the present research work is devoted to the study of biological and productive
features of Kazakh fat-tailed sheep obtained from single and twin litters. It is relevant and holds
certain scientific and practical interest

The aim of the research was to provide scientific and practical substantiation for the study of the
general patterns of development of lambs of the kazakh fat-tailed breed during ontogenesis. This
includes analyzing the protein and immunoglobulin composition of the blood serum of newborn lambs
before taking colostrum. Additionally, the study aims to develop effective methods for increasing the
meat productivity of Kazakh fat-tailed sheep. This is examined in the comparative aspect of lamb
production from sheep born in single and twin litters, within the environmental conditions of the south
and south-east of Kazakhstan.

Materials and methods of research. The experimental part of the study was conducted on
populations of Kazakh fat-tailed sheep in Raiymbek district, Almaty region. The facility is recognized
as a leading breeding establishment specializing in the meat-fat fat-tailed breed of sheep. The
husbandry practices employed at the facilityadhere to the traditional methods characteristic of this
region. Biochemical parameters. Morphological and biochemical parameters of blood were studied in
accordance with the guidelines for physiological and biochemical studies of the blood of farm animals
and poultry. Blood samples for biochemical and hematological studies were taken from the jugular
vein of sheep aged 4 and 7 months. The assessment of hematological parameters utilized an automatic
Abacus junior vet analyzer (Diatron, Austria), which counts blood cells by the Culter method, or by
the conductometric method based on the fact that cells pass through a small aperture. The hemoglobin
content was determined by photometric method. Biochemical parameters of sheep blood plasma were
studied on an automatic analyzer Labio 200 (Mindray Medical International Limited, China). The
protein and immunoglobulin composition of the blood serum of newborn lambs was studied by
electrophoresis, immunoelectrophoresis, and radial immunodiffusion. Blood collection from newborn
lambs was performed within 10-30 minutes after birth before taking colostrum. Agar gel
electrophoresis utilized a borate-acetate buffer with a pH of 8.6, in an electrophoretic chamber made
of plexiglass, buffer composition: 43.55 g of sodium acetate, 52.58 g of boric acid and 76.28 g of
borax were dissolved in 10 liters of distilled water. The pH of the buffer is 8.6. Immunoelectrophoretic
analysis of blood serum was also performed in borate-acetate buffer using antisera against sheep
proteins. The immunoglobulin composition of blood serum was studied in borateacetate buffer by
radial immunodiffusion using monospecific immune sera to sheep immunoglobulins.

Results and their discussion. One of the urgent problems of modern agricultural science and
practice continues to be the search for objective, reliable, highly effective methods for assessing the
genetic potential of breeding animals. Identification of the best genotypes and their widespread use in
practical breeding will significantly speed up the breeding process and increase its efficiency [16, 17].

The search for such animals within lines, herds, and breeds cannot be limited to the use of
phenotypic characteristics alone; it can be highly effective when a comprehensive assessment of both
phenotype and genotype is undertaken. Extensive material from domestic and foreign science and
practice indicates that the use of blood group information in breeding work allows not only to assess
the genetic relationships between breeds, which has great theoretical significance, but also to
determine the most effective paths for further development of livestock in general, and sheep breeding
in particular.

This becomes especially relevant at present, when significant attention is paid to the restoration
of the sheep breeding industry and its efficient development. The overwhelming majority of
researchers have concluded that immunogenetic analysis based on the identification of blood groups,
combining relative simplicity of execution on a sufficiently large headcount, with quite high
performance, remains the most convenient and reliable method to solve a number of practical breeding
tasks.

The genetic potential of zoned breeds must fully correspond to the intensification of the industry
in its economic expression. Based on this, work was initiated to create meat-fat fat-tailed sheep in the
mountainous regions of the Almaty region, which are capable of best recouping the costs of
production.

The main indicator revealing the picture of metabolism in the body of animals is blood. Thanks
to a well-developed network of blood vessels and capillaries, it comes into contact with the cells of all
tissues and organs, thereby providing them with the possibility of nutrition and respiration. Any
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impact on the body's tissues affects the composition and properties of blood. Based on the above, we
studied the morpho-biochemical parameters of sheep's blood depending on the type of birth [18, 19].

The studied clinical and physiological parameters were within the physiological norm. The body
temperature of lambs and rams ranged from 38.5 to 38.8 °C at birth and from 39.1 to 39.7°C at
weaning. An increase in the body temperature of animals during shearing is associated with stress and
adaptation to high summer air temperatures.

The results of the study of the dynamics of the live weight of rams of the Kazakh fat-tailed
breed, control weighing of animals, show that at birth, single lambs were larger than their peers from
twin litters.

During the first month of life, sheep from single litters increased their live weight by an average
of 7.32 kg, and from twin litters by 5.36 kg. During the suckling period, before reaching the age of
4 months, twin sheep averaged a weight of 25.5 kg, which is 6.15 kg (19.4%) less than single sheep
(P>0.999). At the age of 7 months, this difference was 9.25 kg or 22.8% (P>0.999) in favor of animals
from single litters.

Immunoglobulins, the main protective proteins of human and animal bodies, are crucial to
humoral immunity. Five classes of immunoglobulins—-G, M, A, D, and E—have been found and
identified in humans, determining the immune status and resistance of an individual. In farm
animals—cattle, sheep, and goats—three classes of immunoglobulins, G, M, and A, have been
identified, with immunoglobulin G consisting of two subclasses: G1 and G2.

All classes of immunoglobulins are important for the body's immune defense, but biologically,
Class G immunoglobulins are the most significant. They are found in the highest amounts in the blood,
colostrum, and milk of animals, contain antibodies to various antigens, and are the main indicator of
the body's immune defense.

Previously, we studied the formation of the G1 and G2 immunoglobulin system in single and
twin lambs of the Kazakh fat-tailed sheep breed. However, the analysis of theoretical and applied
studies on the immune system highlighted the need to investigate the formation of the M and A
immunoglobulin system further. This research will allow a deeper understanding of the immune
system's development in farm animals, particularly sheep. IgM, a high-molecular-weight protein in
blood serum with a molecular weight of about 1 million and a sedimentation constant of 19S, contains
approximately 10% carbohydrates. IgM is an antibody of the primary immune response, synthesized
first after antigenic stimulation. After a few days, the synthesis of IgM transitions to 1gG, and later to
IgA. An essential property of IgM is its presence on the surface of B-lymphocytes as their primary
receptors.

Immunoglobulin A is one of the least studied protective proteins in humans and animals, due to
its low content in normal animal blood serum, challenges in identification and isolation in its pure
form, and similarities with immunoglobulins G and other non-immunoglobulin proteins. Such
characteristics can be used to solve the problematic situation associated with a shortage of animal
protein for human consumption, especially in conditions of climatic changes [20]. In farm animals, it
is present in small amounts, while in human blood, it is relatively more abundant. Immunoglobulins A
primarily protect the mucous membranes of the gastrointestinal, respiratory, and genitourinary
systems, and in the blood, they act as carriers of various antibodies. IgM and IgA are identified only
by immunoelectrophoresis, double diffusion reactions, and cross-reactions with human anti-lgM and
IgA, and are quantified only by monospecific antisera.

For the first time, genetic variations in the antigenic concentrations of red blood cells in
different types of Kazakh fat-tailed sheep were studied. A significant variability in the frequency of
occurrence of individual antigenic factors was observed: the most common were Aa, Bd, Ca, Ch, Mai,
and R factors (0.707-0.836), less frequently Ab, Bb, Be, Bi, Bg (0.405-0.607), and even less
frequently Mb and Da (0.288-0.349).

Concurrently, 9 out of the 14 factors studied—Aa, Bb, Bd, Be, Bg, Ca, Cb, Ma, and O factors,
accounting for 64.2%—had a similar distribution in both wool and meat-wool sheep. Significant
differences in the frequency of occurrence were found only for five blood groups—Ab, Bi, Mb, Da,
and O (P <0.01). This information laid the groundwork for assessing the genetic intra-breed and inter-
breed relationships of the meat-fat Kazakh fat-tailed rough-haired sheep breed.

Thus, immunogenetic analysis methods enable the determination of the probable value of
selection, prediction of the effectiveness of breeding work, planning further selection to consolidate
the hereditary resistance of animals, and monitoring and maintaining heterozygosity at a level that
ensures sufficient variability and plasticity of breeding herds.
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One of the most pressing issues in the breeding improvement of farm animals, including sheep,
is identifying the most valuable genotypes that align with the processing industry's requirements for
productivity and product quality, which ultimately caters to the consumer market.

For decades, breeding has relied on the assessment of animal phenotypic traits. However, with
the advent of modern genetic analysis methods, assessments based on the genetic marking of loci
associated with productivity levels and traits have become increasingly prevalent in animal husbandry.

The key advantage of the genetic approach to predicting an animal's economic value is that
marker identification is possible at the earliest stages of the animal's life. This allows for the
determination of its productive potential almost immediately after birth and informs its subsequent
utilization. Despite the growing recognition of molecular genetic methods, the relevance of
immunogenetic indicators remains undiminished.

In the intensive rearing of young sheep of the meat-fat Kazakh sheep rough-wool breed for
meat, the greatest impact comes from the rearing approach and the completeness of the diet, which
enhances product quality and reduces feed costs per unit of production. To boost the production of
high-quality lamb and mutton, it is essential to utilize the genetic potential of the meat-fat Kazakh fat-
tailed rough-wool breed more effectively and market the meat of young animals aged 4 months.

Feed concentrates play a pivotal role in this context, as they can regulate the level of degradable
protein in the diet. Consequently, based on the degradable protein level of feed included in the winter
diet of rams, we have developed and tested recipes for mixed feed concentrates, tailored to the hay-
silage-concentrate type of feeding (table 1).

Table 1 — Recipes for mixed feed concentrates for rams (% by weight)

Recipe

Component ol oo
Wheat bran 25,0 25,0
Corn turf 44,0 56,5
Soy meal 25.0 12.5
Molasses (solution) 5.0 5.0
Premix 1.0 1.0
Total 100 100
1 kg of mixed feed contains:

Feed units 1.15 1.14
Exchange energy m J 11.0 11.5
Dry matter, g 862.5 835.0
Crude protein, g 198.9 154.3
incl. degradable, g 116.6 84.8
Non-decomposable, g 82.3 69.5
Digestible protein, g 160.7 118.2
Crude fat, g 37.9 38.7
Crude fiber, g 56.5 52.5
BEV, g 535.7 430
Including starch, g 281.5 335
Sugar 112.7 110.8
Calcium, g 3.55 3.27
Phosphorus, g 6.34 6.16
Magnesium, g 2.55 2.29
Sulfur, ¢ 2.16 2.99
Iron, mg 243 254
Copper, mg 8.49 6.76
Manganese, mg 41.44 37.3
Cobalt, mg od 0.09
lodine, mg 0.63 0,58
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As can be seen from the data in Table 1, the main composition and nutritional value of mixed
feeds of both recipes were almost the same, the difference was in the ratio of individual components
that contribute to the creation of different levels of degradable protein in the diet; recipe No. 1 -
contained 58.6%, and No. 2 -54.9% of degradable protein.

The main feeds of the south-east of Kazakhstan contain different amounts of protein fractions
decomposable and non-decomposable in the rumen.

Proteins of clover and alfalfa grass (83.6-84.6%), grass of foothill and mountain pastures
(70.0-71.7%), alfalfa hay and haulage (76.6-81.3%), corn silage (78.6%), oat and barley grains (84.0-
85.3%) are most intensively decomposed in the rumen. Pasture proteins, alfalfa hay flour, and soy
grains are broken down in the range of 60-65%, while hay, straw, and corn grains, soybean meal, and
corn on the cob are broken down in the range of 31.8-55.3%. Reducing the level of protein breakdown
in the diet of the control group from 75.5% to 64.0 and 58.2% in the experimental groups, by adding
feed concentrate, significantly increased all productivity indicators.

Thus, the analysis of the dynamics of indicators that characterize weight growth allows us to
conclude that certain differences are caused by the genotype of animals, gender, and physiological
state.

At the same time, the advantage in all cases was on the side of rams, young ewes were
characterized by minimal indicators. At the same time, the data obtained indicate a fairly high level of
productivity of young animals of all genotypes.

Introduction of research results into practice will ensure the fullness of the diet and thereby
significantly increase the productivity of animals, improve the quality of their products and reduce

feed costs per unit of production. To increase the production of high-quality lamb and mutton, it
is necessary to more effectively use the genetic potential of meat-fat Kazakh fat-tailed rough-haired
sheep and sell young animals aged 4 months for meat.

In order to study the features of the formation of the M and A immunoglobulin system, the
blood serum of 3 Kazakh fat-tailed lambs was studied 20-30 minutes after birth before taking
colostrum, 24-36 hours after taking colostrum, on the 10th day and at the age of one month and
3 months. The protein composition of the blood serum of ewes and their lambs was studied by
electrophoresis in agar and polyacrylamide gels. Agar gel electrophoresis was performed in a borate-
acetate buffer, pH 8.6, in an electrophoretic chamber made of plexiglass. Buffer composition: 43.55 g
of sodium acetate, 52.58 g of boric acid, and 76.28 g of borax were dissolved in 10 liters of distilled
water. The pH of such a solution is 8.6. Immunoelectrophoresis was performed in 1% agar using
borate-acetate buffer, pH 8.6. A gel plate was placed in a wet chamber for 48 hours to form a
precipitation line. After the reaction was completed, the immunoelectrophoregram was washed of
ballast proteins in an isotonic sodium chloride solution for a week, then dried and stained with amido-
black 10 B.

Identification of immunoglobulin M in sheep blood sera was performed by
immunoelectrophoresis, double diffusion reactions, and cross-reactions using human anti-lg M and
human Ig M.

Identification of immunoglobulin A in sheep blood sera was also performed by cross-reaction
immunoelectrophoresis using human anti-lgA and human Iga. Quantitative determination of
immunoglobulins M and A was performed by radial immunodiffusion in agar gel using monospecific
immune sera to them. The results obtained for determining the quantitative content of
immunoglobulins M and A in lambs of the Kazakh fat-tailed breed in early postnatal ontogenesis are
shown in table 2.

Table 2 — Content of immunoglobulins M and A in the blood serum of lambs, mg / mi

Immunoglobulins
Age of lambs n M A
1 2 3 4
Sheep lambs
0.5 h before taking colostrum 3 0.13+0.01 -
24 hours after taking colostrum 3 3.12+0.21 1,78+0,29
10 day 3 2.98+0.42 0,58+0,04
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1 2 3 4

1 month 3 1.24+0.09 0,26+0,1
3 month 3 2.17+0.18 0,3540,02
Lambs of twins

05h 3 0,21+0,01 -

-24 hours 3 4,20+0,22 1,93+0,17
10 day 3 2.48+0.37 0,49+0,08
1 month 3 2.17+0.26 0,43+0,07
3 month 3 2.224+0.25 0,39+0,05

As indicated in table 1, immunoglobulin M in the blood serum of newborn lambs of both breeds
is present in trace amounts before colostrum intake and reaches 3.12 + 0.21 and 4.21 + 0.22 g%
respectively, 24 hours after birth. Immunoglobulin A in lambs appears in noticeable amounts only
after 24 hours of postnatal life (1.78 + 0.29 and 1.93 £ 0.17 mg/ml respectively), and its level rapidly
decreases as the lambs grow, being 0.35 + 0.43 mg/ml.

According to the materials and methods of the research, we conducted a study on the morpho-
biochemical parameters of sheep blood depending on the type of birth.

The data on the hematological parameters of sheep presented in table 2 indicate that all of them
are within the physiological norm.

In almost all hematological parameters, the superiority of sheep of the same birth type is
observed, however, there are no significant differences in the content of shaped blood elements.

Table 3— Hematological parameters of lambs depending on the type of birth

Indicator Type of birth -
alone twins

Hemoglobin, g/ | 92.6x1.3 90.1+1.2
Red blood cells, x10%2/] 7.4+0.1 7.7+0.3
White blood cells, x107 /| 9.8+1.3 9.4+1.2
Platelets, x10°7 /I 268.449.1 260.1+6.9
Phagocytic activity, % 56.4+0.15 53.6+0.12
Bactericidal activity, % 56.84+0.21 54.440.14
Lysozyme activity, % 57.9+0.15 57.8+0.11

The hemoglobin concentration in 4-month-old lambs from single births was 92.6 g/L. In
contrast, lambs from twin births exhibited a 2.3% reduction, and those born in twin litters showed a
3.6% decrease compared to their single-birth counterparts. The erythrocyte count remained consistent
across all ages and birth types, with variations falling within statistical error margins. Leukocyte
numbers in 4-month-old rams were stable, ranging from 9.5 x10° to 9.7 x10%cells, irrespective of birth
type.

Biochemical analysis of lamb blood serum revealed that protein levels in twins were 2-
3% lower than in single-birth lambs, regardless of age. A notable increase in total bilirubin by 8.2%,
direct bilirubin by 44.0%, and urea by 29.6% in 4-month-old twin lambs indicates significant protein
metabolism. The urea levels, conforming to physiological norms, suggest efficient renal function.

At 4 months, glucose levels—a primary carbohydrate metabolism marker—were marginally
above the physiological norm in both groups but normalized with age.

In summary, morphological blood analysis at 4 months suggests that twin-born lambs may
exhibit reduced phagocytic, bactericidal, and lysozyme activities, potentially indicative of lower
immunity. Protein concentrations in the serum of twin lambs were consistently 2-3% lower than in
single-birth lambs, while hemoglobin levels in single-birth lambs exceeded those of their twin
counterparts by 2.3% at 4 months and 3.6% subsequently.

This revision ensures the text adheres to scientific standards and clarity, suitable for referencing
in Animal Husbandry literature.
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Conclusion. To enhance the breeding efficiency and improve the pedigree and productive traits
of the meat-fat Kazakh fat-tailed rough-haired sheep breed, it is imperative to integrate traditional
zootechnical selection methods with the extensive use of animals that possess a complex of blood-
group factors indicative of high productivity. Furthermore, the selection of breeding pairs should
consider their genetic compatibility, utilizing an index-based approach.

This revision ensures that the conclusion is presented in a scientific manner, suitable for
inclusion in Animal Husbandry literature.
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TYHUIH

Byn wmakamama arap reniHAeri 3JekTpodope3, HUMMYHO3JEKTPo(ope3 KOHE paauaijibl
ummyHOMU(DPy3us omicTepiMeH >KaHa TYFaH KO3BUIAPABIH KaH CapBICYBIHAAFHl AaKybI3 JKOHE
UMMYHOTJIOOYJIMH CIIEKTPIHIH JMETACHIHBIH TOJBIKTBIFBIH MaKCaTThl TYpAE 3€PTTEYAiH FBUIBIMH-
3epTTey KYMBICTAPB! YCHIHBUIFaH.

Hormxkenep nMMyHOTTIOOYTMHACP/IH HETI3T1 K631 PETiH/IE YbI3 CYTiH a3bIKTAaHIBIPY/IBIH SpPEKIIe
MaHBI3IBUIBIFBIH KOPCETENi-KOHE JKaHa TyFaH KO3bUIApAAFbl KOJIOCTPAIbIbl UMMYHHUTET JKOHE OCHI
OelnTiHiH TYKBIM Kyallay JKoHe KalTamaHy ko3((uuueHTTepi KoHe oKellep MEH aHaJapAblH Kac TYY
TypiHe ocep ery yieci. Eri3 >kaHyapmapablH KaH CapbICYBIHIAFBl aKybI3IBIH MOJIIepl >KachlHa
KapamacTtaH 2-3% — ra TeMeH Oonapl, OyJl TyyablH Oip THNTI jKac KaHyapllapbIHIArbl aKybl30eH
CaNIBICTBIPFaH/IA; JKAIKbl TYBUIFAH €pKEK KO3bUIAp/AbIH KAaHBIHAAFbl TEMOITIOOMH MOJIIepi eri3
KOKBICTap/IaFbl KarapilacTapblHa KaparaHna 4 aviga 2,3% - ra, 7 aiiga 3,6% - ra sKOFapbl OOJIIbI;
JKAIIKBl TYBUIFAH €PKEK KO3bUIAPJABIH KaH CapbICybIHIAFbl (arolUTapiblK JKoHE OaKTepUIMITIK
OeJIcCeHIUTIK eri3aepre KaparaHaa *orapbl OOJIIbI.

JKyMBICTBI OJTaH opi KYPri3y YIIiH, Ka3aKThIH KYHPBIKTHI €TTi-Maiyibl OaFbITTarbl KOWIApIIbIH
€T OHIMJIUIIrIH apTThIPY JKoHE AJIMaThl OOJIBICHIHBIH JKarJadblHIa KOW HIapyallblIBIKTapbIHIA YKac
TOIJIi COXO Ke3iHJIe ANBIHFaH €T OHIMJIEPiH OHAIPY/IiH PeHTA0CNbIUTIK JSHTeHiH apTTHIPY MaKCcaThIH A
eri3 Tyy YNTiCiHJEr1 JKaHyapiap/Isl ipiKTeyIi )KYpri3y/li YChIHAMBI3.

PE3IOME

B nmaHHOW cTaThe mpencTaBIeHBl HAayYHO-WUCCIIEOBATEIHCKUE PaOOTHI IIeTIeHANPABICHHOTO
M3YYCHHS TOJHOIICHHOCTH pallioHa, 0€IKOBOTO 1 MMMYHOTJIOOYJTMHOBOTO CIIEKTPa CBIBOPOTKH KPOBHU
HOBOPOXICHHBIX SITHAT METOJaMHU 3JIeKTpodope3a B arapoBoM Telle, NMMYHOIIEKTPOPOpe3oM H
paauanbHONH UMMYHOIUGBBY3HUECH.

[TonydyeHHble Pe3yabTaThl YKa3bIBAIOT HA OCOOYI0O Ba)XXHOCTh KOPMIICHHS MOJIO3MBOM, Kak
IJIABHOTO MCTOYHHUKA UMMYHOTJIOOYJIMHOB - M KOJIOCTPAIbHOI0 UMMYHHUTETA Y HOBOPOXK/ICHHBIX STHAT
U KOX(PGUIIMEHTOB HACJICOBAaHUSA W TMOBTOPSIEMOCTH 3TOrO IPU3HAKA M JIOJISA BIUSHHS OTIOB U
Marepeil Ha THI poxaeHus MojomHska. Comepxanue Oellka B CHIBOPOTKE KpPOBH y JIBOMHEBBIX
KUBOTHBIX OBLTIO HIDKE Ha 2 — 3% He 3aBUCHMO OT BO3PACTa, 10 CPABHEHHUIO C COJEPKaHUEeM OeKa y
MOJIOJIHSIKA OJMHIIOBOTO THIIA POXKICHUS; COACPKAHHE IeMOrIO0MHA B KPOBU OapaHYMKOB-OJIMHIIOB
OBLITO BEIINIE, Y€M Y CBEPCTHUKOB M3 IBOMHEBHIX ITOMETOB Ha 2,3% B 4 Mecsa, Ha 3,6% B 7 MecsIIeB;
¢aroruTapHas U OaKTEpUIHMIHAS AKTUBHOCTH CHIBOPOTKM KPOBH OapaHYMKOB W3  OJUHIIOBBIX
MMOMETOB ObLa BBIIIC AaHAJOTUYHOTO ITOKA3aTeNs, YeM Y JBOEH.

Jnst manpHelmero BegeHUs pabOThI, C IENBI0 YBEIMUYEHHUS MSCHOW IMPOIYKTHMBHOCTH OBEIl
Ka3aXCKOH KypAIOYHON TIOpOABI W TOBBIIICHHS YPOBHS PEHTAOEIHHOCTH IPOU3BOICTBA MSICHOM
MPOAYKIIMY, TOJYYCHHOW mpH y0Oe MOIJIOJHSKA OBEN, B YCIOBUSX AJIMAaTHMHCKOH OOJIacTH B
OBIICBOTYECKHX XO3HCTBaX, PEKOMEHIYeM BECTH OTOOD JKUBOTHBIX JBOWHEBOTO THUIIA POXKIICHMSL.
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MORPHOLOGICAL AND BIOCHEMICAL BLOOD PARAMETERS OF THE STUDIED
ANIMAL GROUPS

ANNOTATION

The hematological parameters of animals to a certain extent characterize their breeding and
productive qualities.

The article presents the results of a study of morphological and biochemical parameters of the
blood of sheep of the Akzhaik meat and wool breed on fattening at the ages of 4 and 8 months. The
first group is represented by sheep of the BALI-1395 line, which has a large live weight, the second
group is represented by sheep of the BAK-4087 line, selected for longhair, the third group is
represented by sheep of the related group No. 7082. As a control group, the experiment involved sheep
of non-linear origin, that is, which did not belong to these two tested lines.

The morphological and biochemical composition of the blood of sheep at the ages of 4 and 8
months shows that all blood parameters (morphological and biochemical) were within physiological
norms. The sheep of the first group were superior to other groups in terms of the number of red blood
cells, hemoglobin, total protein, calcium and phosphorus. The rams of other factory lines also had an
advantage in these indicators over the rams of the control group. This can explain the higher
productivity of young animals in these lines compared to the young of the nonlinear group.

Key words: akzhaikskaya, hematology, erythrocytes, leukocytes, hemoglobin, calcium,
phosphorus

Introduction. The study of morphological and biochemical blood parameters allows us to
assess the intensity of physiological processes occurring in the body. Blood is a direct participant in
metabolism [1,2, 3, 4].

Blood is the only liquid tissue of the body that performs a variety of functions. Including trophic
(nutrient), transport (transfer of nutrients), respiratory (oxygen delivery and removal of carbon
dioxide), protective and others. At the same time, the biochemical and morphological composition of
blood changes depending on the age and sex of the animal, feeding and housing conditions,
physiological state, time of year and other factors. The blood picture quite fully reflects the nature of
metabolism in the body and allows one to judge the state of health of animals [5].

Different breeds of animals differ in a number of important blood parameters, and these
differences are often hereditary. The authors write that the offspring obtained from different selection
options differ at the morphological level in the manifestation of meat and wool productivity, i.e. the
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obtained indicators of meat productivity are not random, but are based on the morphological
composition of the blood and the predisposition of animals to metabolism [6,7,8].

Innovative methods for studying interior indicators can play the role of genetic markers, which
will make it possible to predict the productive qualities of animals at an earlier age [9,10,11,12,13,14].

The main indicators by which the properties of blood are studied are its total quantity, the
number of erythrocytes and leukocytes, the content of hemoglobin, protein and its fractions, reserve
alkalinity, the content of sugar, lactic acid, enzymes and others. A number of authors have devoted
their research to studying the composition of the blood of animals in connection with productivity,
sex, age, genetic and breed characteristics, fertility, environmental factors and feeding and housing
conditions [15,16,17,18].

It was found that sheep whose blood contained more red blood cells and hemoglobin had the
greatest reproductive ability [17,18,19,20,21].

In order to better understand the constitutional characteristics and physiological state, on which
the productivity and breeding qualities of animals largely depend, some hematological parameters of
experimental groups of young Akzhaik meat and wool sheep were studied.

Materials and research methods. To study hematological parameters, four groups of rams of
the Akzhaik meat and wool breed were formed for fattening. The first group is represented by rams of
the BALI-1395 line, which has a large live weight, the second group - by rams of the long-haired line
BAK-4087, the third group - by rams of the related group No. 7082. As a control group, the
experiment included rams of non-linear origin, that is, those that did not belong to these two tested
lines.

Blood was collected from the jugular vein before feeding in the morning.

Results and its discussion. The morphological and biochemical composition of blood is
normally quite constant and in the animal body it performs a variety of functions (respiratory,
nutritional, excretory, regulatory, protective), creating the most favorable conditions for the life of
individual tissues. Therefore, blood, like a mirror, reflects all the processes that occur in the body of
animals. In this regard, the study of hematological parameters provides invaluable information about
all processes occurring in the body.

We studied the hematological parameters of 10 lambs from each group in fattening at the age of
4 and 8 months.

Table 1 — Morphological blood parameters of rams at the age of 4 months

Group
Index kin group .
BALI -1395 BAK -4087 No7082 nonlinear

Red blood cells, 10,62+0,30 9,68+0,23 9,05+0,27 8,09+0,21
million/mm
Leukocytes, thousand/mm? 7,86+0,54 7,74+0,27 7,65+0,24 7,36+0,31
Hemoglobin, g/l 10,96+0,14 10,01+0,22 9,86+0,19 8,96+0,13
Hematocrit, % 37,88+1,13 36,77+1,16 37,06+0,98 36,62+0,96
Quantity
hemoglobin in 1 red blood 10,28+0,31 10,21+£0,22 10,14+0,24 10,10+£0,36
cell, pg
Volume of 1 red blood 36,1740,10 | 36,86+0,16 |  37,12+0,44 36,44:0,44
cell, mcm
Medium Cellular
ﬁonce”trat.'on 28,86:£0,42 27,03+0,29 24,76:+0,62 24,88+0,81

emoglobin
in erythrocytes, g%

A study of the morphological parameters of sheep blood showed that when compared between
lines, there are some differences (Table 1). The largest number of erythrocytes was contained in the
blood of rams of the BALI-1395 line - 10.62 million/mm3, which is more than in the group of non-
linear rams by 2.53 million/mm3 or 31.3%, with P>0.999. The rams of the second group of animals of
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the control group (P>0.999) are significantly higher (by 19.61%) in terms of the content of
erythrocytes in the blood, as well as the third group of rams, which are 11.1% higher than the rams of
the control group. There were no significant differences between the groups in the content of
leukocytes, and the content of leukocytes in all groups was within the physiological norm. The highest
concentration of hemoglobin was observed in the blood of rams of the first group - 10.96%, which is
more by 2.0 g% or 22.3%, with P>0.999. Also, the rams of the second and third groups (P>0.99)
outperformed the control group by a significant amount (P>0.999).

There were no significant differences between the groups in terms of the volume of formed
elements (cells) of the blood, that is, in hematocrit.

Significant differences were established when comparing the first group with the control group
of rams in terms of the average cellular concentration of hemoglobin in erythrocytes. In the blood of
animals of the massive line, the concentration of hemoglobin in erythrocytes was higher by 3.98 g% or
16.0%, P>0.999. According to this indicator, the rams of the second group were superior to the control
group. In this case, the difference was 2.15 g% or 8.6%, with P>0.95. The superiority of the third
group was insignificant. There were no significant differences between the groups in other studied
indicators.

In addition to the morphological composition of the blood, the biochemical composition of the
blood was also studied (Table 2).

Table 2 — Biochemical composition of blood serum of rams at the age of 4 months

Group
Index kin grou Nonlinear
BALI-1395 | BAK -4087 N93082p
Total protein, g/l 88,1+0,15 76,7+0,21 74,4+0,10 72,3+0,13
Phosphorus, mg% 4,58+0,08 4,47+0,07 4,41£0,06 4,22+0,03
Calcium, mg% 12,17+0,22 11,36+0,31 11,27+0,36 10,60+0,26
Carotene, mg/I 0,373+0,01 0,361+0,01 0,328+0,02 0,308+0,01
Alkaline reserve, cm® 56,62+0,46 55,78+0,42 55,56+0,38 55,46+0,44

The amount of total protein in the blood serum indicates the level of protein metabolism in the
body. The higher the protein content, the higher the protein metabolism and productivity of animals. In
terms of the concentration of total protein in the blood serum, rams of the first group are superior to all
groups. At the same time, their superiority over the rams of the control group reached 15.8 g/l or
21.8%, with a significant difference of P>0.999, over animals of the third group - 13.7 g/l or 18.4%,
with P>0.999 , over animals of the second group — 11.4 g/l or 14.8%, P>0.999.

Animals of the second group are superior in total protein content to rams of the control group by
4.4 g/l or 6.1%, but this difference is not significant. The superiority of the third group over the control
group was 2.1 g/l or 2.9%, the difference is also significant.

Our studies have shown that in the blood serum of experimental animals there is sufficient
protein to fulfill all the physiological needs of the body. After all, blood, in addition to participating in
metabolism, also performs other functions, such as: helping to maintain isotonic plasma pressure;
preventing the transition of an aqueous blood solution into the surrounding tissue fluid, which means
maintaining the body’s water balance; ensuring optimal blood viscosity; transfer of biologically active
substances - hormones, enzymes, vitamins, pigments, metabolites, microelements; participation in the
regulation of acid-base balance; ensuring blood clotting; protection of the body [22].

It is known that during metabolic processes in the body a large amount of acidic and alkaline
products are formed. But the amount of acidic products formed is always greater than alkaline ones.
Therefore, there is a danger of the pH shifting towards the acidic side. At the same time, the total
charge of alkaline ions is greater than that of acidic ones and their ratio is called the acid-base balance
of the blood. As a result, the blood reaction is always slightly alkaline and the pH is 7.35. This
indicator is one of the most “hard” constants in the animal body. At the same time, blood is a very
mobile system; it constantly receives substances that can disrupt the pH of the blood. But despite this,
the blood pH level remains constant. How is this possible? There are various mechanisms to regulate
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the acid-base balance. These are complex neurohumoral (physiological) and chemical mechanisms
(alkaline and acidic blood reserves, carbonate and phosphorus buffer systems, etc.).

The alkaline reserve of the blood is the sum of all alkaline substances in the blood, mainly
potassium and sodium bicarbonates. The greater the body's alkaline reserve, the better protected it is
from acidic foods. For sheep, the norm is 56 cm3 of carbon dioxide in 100 ml of blood plasma.

In our studies, the alkaline reserve of the blood of rams in different groups ranges from 55.46 to
56.62 cm3. Moreover, the highest value was in the group of rams of the BALI-1395 line, and the
lowest in the group of non-linear animals. In other groups these values were intermediate. No
significant differences have been established between different genotypes. The increased level of
reserve alkalinity of the first group can be explained by the fact that they are more highly productive
and their metabolic rate is at a higher level.

Studying the content of calcium and phosphorus in blood serum allows one to judge the state of
mineral metabolism in the animal’s body. The mineral components of the body are in a molecularly
dispersed or ionically dispersed state, as well as in the form of complexes with colloids, often with
proteins. In clinically healthy animals, a constant level of ash elements - calcium, potassium, sodium,
phosphorus and others - is strictly maintained in the blood serum. Even if salt solutions of mineral
substances are added to the blood, their content in the blood is quickly restored.

Diagnosing the level of calcium in the blood serum is very important, since calcium salts
contribute to the compaction of cell and tissue membranes; with its deficiency, osteomalacia occurs,
the permeability of blood vessels increases, and the excitability of the central and peripheral nervous
systems increases. Typically, calcium in the blood is found in the form of an ionized part, constituting
45-55% of the total calcium content, and a non-ionizing part, which is in a combined state with blood
plasma proteins.

In the blood serum of rams of the experimental groups, the calcium content met the
requirements of the physiological norm. The largest amount of calcium was contained in the blood of
rams of the first group, which indicates a higher level of mineral metabolism in them. In these animals,
the calcium content was 1.57 mg% higher than in the rams of the control group (by 14.8%), with
P>0.999. Animals of the second group outperformed the control group rams by 7.2%, and the third
group - by 6.3%. But in these comparison cases the difference is unreliable.

One of the main indicators of the level of mineral metabolism in the body is the phosphorus
content in the blood serum. In the body, more precisely in the blood serum, phosphorus is found in the
form of organic and inorganic compounds. In this case, we study the content of inorganic phosphorus.

A low level of phosphorus in the body can lead to rickets in young animals, and osteomalacia in
adult animals. At the same time, excess phosphorus occurs with fever, uremia, oxygen starvation, and
dysfunction of the parathyroid glands. The phosphorus content in the blood serum of the experimental
rams was at the level of 4.22-4.58 mg%, which corresponds to the physiological norm. The largest
amount of phosphorus was in the blood serum of rams of the first group - 4.58 mg%, which is more
than in the blood serum of rams of the control group by 0.36 mg% or 8.5%, with P>0.999. Also, the
rams of the second group are superior to the rams of the control group by a significant amount
(0.25 mg% or 5.9%) (P>0.99). The superiority of the third group over the control group was 0.19 mg%
or 4.5%, with P>0.95.

The carotene content in feed, and subsequently in the blood serum of animals, plays an
extremely important role. Vitamin A is formed from carotene in the small intestine of animals, which
plays an important role as a catalyst for many processes in the body. Vitamin A is also called the
growth vitamin. A deficiency of this substance leads to growth retardation, decreased reproductive
functions and the onset of a disease - decreased vision (“night blindness”). Excess carotene is
deposited in adipose tissue. The normal content of carotene in sheep blood serum is 0.300-0.520 mg/I.

The carotene content in the blood serum of experimental rams of all groups was within
physiological norms. The highest content of carotene was in the blood of rams of the BALI-1395 line -
0.373 mg/l, which is 0.065 mg/l more than in the blood of non-linear rams. This is 21.1%, with
P>0.999. The blood of rams of the long-haired line contained 0.361 mg/l of carotene, which is more
than in the blood of rams of the fourth group by 0.053 mg/l or 17.2%, with P>0.99. The greatest
advantage of carotene content in the blood serum of thick-haired rams over the control group was
observed by 0.020 mg/l or 6.5%, but this difference is not significant.
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Thus, summarizing the results of studying the biochemical parameters of blood serum, we can
conclude that all indicators were within the physiological norms for sheep in all groups. Linear rams
are superior in the content of total protein, calcium, phosphorus, and carotene to the content of these
substances in the blood serum of control rams.

In the process of protein metabolism in the body, not only the total amount of protein plays an
important role, but also individual protein fractions. Determining the content of individual protein
fractions is of great importance, since their content reflects not only the clinical health of the animal,
but also its productivity [23].

Albumins and globulins are the main protein fractions that take part in the metabolism of
animals. They are in constant exchange with protein molecules of the body’s tissues, accordingly they
influence various functions of the body and, therefore, have a certain information content [24].

A particularly important function in protecting the body is given to gamma globulins, which
also enhance metabolic processes, take part in enzymatic-hormonal reactions of the body and have
immune properties. In this regard, studying the content of individual fractions is of great importance.

Analysis of blood serum samples from rams of various genealogical groups showed that there
are intergroup differences in the content of individual protein fractions in the blood serum (Table 3).
The highest amount of albumin was in the blood serum of rams of the first group - 48.6 g/l. This is
9.6 g/l or 24.6% more, at P>0.999, than in non-linear animals. The rams of the second group contained
3.0 g/l more albumin in the blood serum than the rams of the control group (7.7%, P>0.99).

Animals of the dense-haired line outperformed rams of the control group by 1.3 g/l or 3.3%,
P>0.95. The rams of the first group contained the highest amount of globulins compared to other rams
- 39.5 g/l, but in relative terms their globulin content was the lowest - 44.8%.

Table 3 — Content of protein fractions in the blood serum of rams

Group

Index BALI-1395 | BAK -4087 k;‘g%ggp nonlinear
Total protein, g/l 88,1+0,15 76,7+0,21 74,4+0,10 72,3+0,13
Albumins:

o/l 48,6+0,41 42,0+0,38 40,3+0,44 39,0+0,37
% 55,2+0,46 54,84+0,32 54,3+0,42 54,0+0,38
Globulins:

o/l 39,5+0,41 34,7+0,37 34,1+0,43 33,3+0,37
% 44,8+0,46 45,2+0,33 45,7+0,42 46,0+0,38
including:

Alpha globulins, g/l 12,240,80 12,6+0,43 11,84+0,32 10,8+0,35
Beta globulins, g/l 9,3+0,86 8,7+0,31 8,5+0,36 8,0+0,39
Gamma globulins, g/l 18,0£1,16 13,4+0,88 13,8+0,41 14,5+0,42

In terms of the total amount of globulins, they exceeded their peers in the control group by
13.8 g/l or 18.6%, P>0.999. In the blood of rams of the second group, the content of globulins was
higher than in the blood of rams of the control group by 1.4 g/l or 4.2%, with P>0.95. The superiority
of rams of the third group over control animals in this indicator was unreliable. There are differences
between groups in globulin fractions. For alpha globulins, the highest content was in the blood serum
of rams of the second group - 12.6 g/I. This is 1.8 g/l or 16.7% more than in the blood of control group
rams, P>0.99. In second place were the rams of the first group - 12.2 g/lI, which is 1.4 g/l more than the
control group (12.9%), but this difference is not significant. There were no significant differences
between the groups in beta globulins. There is a tendency for linear lambs to be superior in this
indicator to their peers from the control group.

In terms of the content of gamma globulins in the blood, the rams of the first group differed
favorably. They were significantly superior to all groups: rams of the second group - by 4.6 g/l; third
group — by 4.2 g/l; control group — by 3.5 g/l. This makes it possible to assume that their body has
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good resistance. In second place in terms of the content of gamma globulins in the blood serum were
rams from the control group. Their advantage over other groups was unreliable.

A study of the blood of rams at the age of 8 months showed that in the blood of rams of
different lines some changes occurred both in the morphology of the blood and in the biochemical
composition (Table 4).

The number of erythrocytes and leukocytes was within the physiological norm in all groups.
The largest number of erythrocytes, as well as leukocytes, was in the blood of rams of the first group.
The number of erythrocytes in them was 0.77 million/mm3 higher than in the control group of
animals, P>0.999. There were also more red blood cells in the blood of other groups of linear animals
than in the control group. There were no significant differences between the groups in the content of
leukocytes; there was a tendency for the number of leukocytes in linear rams to be superior to the
number of leukocytes in control animals.

Table 4 — Morphological blood parameters of rams at the age of 8 months

Index Group

BALI -1395 BAK -4087 kin group Ne7082 nonlinear
Red blood cells, 9,64+0,38 9,32+0,41 9,03+0,32 8,87+0,44
million/mm
Leukocytes, thousand/mm? 7,67+0,22 7,61+0,18 7,54+0,24 7,42+0,19
Hemoglobin, g% 12,7+0,17 12,6+0,22 11,6+0,19 11,0+0,24
Hematocrit, % 36,7+1,13 36,4+1,17 36,1+1,20 35,8+1,11
Amount of hemoglobin in 1
red blood cell, pg 13,4+0,31 13,1+0,33 12,8+0,28 12,7+0,37
\nﬁg:ggne of Lredblood cell, | 556,19 36,4+0,09 36,240,11 36,4+0,13
Midcellular
hemoglobin concentration 29,1+0,40 28,3+0,38 28,1+0,42 27,8+0,41
in erythrocytes, g%

The hemoglobin content was also the highest in the blood of animals of the first group -
12.7 g%, with a color index of 1.27. In terms of hemoglobin content, the rams of the first group
exceeded the rams of the control group by 1.7 g% or 15.4%, with P>0.999. And the rams of the second
group were superior to the rams of the control group in this indicator by 1.6 g% or 14.5%, P>0.999.
This means that these animals had higher redox processes, therefore, they had higher productivity. The
study of biochemical parameters of the blood of rams at this age gave the following indicators
(Table 5).

Table 5 — Biochemical blood parameters of rams at the age of 8 months
| Index Group
BALI-1395 | BAK -4087 k;\?g %‘ggp nonlinear

Total protein, g/l 83,3+0,23 75,240,18 73,8+0,12 71,3+0,21
Phosphorus, mg% 5,12+0,07 4,82+0,06 4,91+0,09 4,81+0,08
Calcium, mg% 11,85+0,23 11,62+0,32 11,43£0,36 11,22+0,28
Carotene, mg/l 0,356+0,01 0,357+0,02 0,344+0,01 0,338+0,02
Alkaline reserve, cm® 55,16%0,52 54,87+0,48 54,42+0,41 54,16+0,50

In terms of total protein content, the BALI-1395 line is superior to all other groups. The
difference in this indicator of the first line with the group of non-linear animals was 12 g/l or 16.8%,
with P>0.999, with the second line the difference was 8.1 g/l or 10.8%, with P>0.999, with the third
line — 9.5 g/l or 12.9%, P>0.999. It should be noted that the total protein in the blood of rams
decreased by 1.4-5.4% compared to the protein content at the age of 4 months. This indicates a
decrease in the level of protein metabolism with age of animals. Also, the level of calcium in the blood
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of older rams decreased slightly compared to the level of calcium in the blood of 4-month-old rams,
and the concentration of phosphorus increased slightly. Apparently, this is a consequence of the
feeding habits of animals during this period. The carotene content was at a sufficient level in the blood
of all rams. Reserve alkalinity in the blood was slightly lower than in the blood of 4-month-old rams.
In general, the alkaline reserve in all groups was within physiological horms.

The content of individual protein fractions was also studied in the blood samples of rams
(Table 6). Interesting changes occurred in the content of individual protein fractions. In all groups, the
amount of albumin in the blood decreased with age and the amount of globulin fraction increased
accordingly.

Table 6 — Content of protein fractions in the blood serum of rams at the age of 8 months

Index Group -
BALI -1395 BAK -4087 | kin group Ne7082 nonlinear

Total protein, g/l 83,3+0,23 75,2+0,18 73,8+0,12 71,34£0,21

Albumins:

o/l 39,4+0,33 35,9+0,41 35,9+0,37 33,44+0,28

% 47,3+0,44 47,8+0,41 48,6+0,39 46,9+0,42

Globulins:

o/l 43,9+0,36 39,3+0,31 37,9+0,33 37,94+0,35

% 52,7+0,44 52,240,41 51,4+0,39 53,1+0,42

including:

Alpha globulins, g/l 14,6+0,80 13,3+0,49 12,6+0,41 12,1+£0,41

Beta globulins, g/l 11,5+0,71 10,2+0,33 9,1+0,39 8,7+0,37

Gamma globulins, g/l 17,8+0,98 15,8+1,11 16,2+0,91 17,1+£0,56

In terms of the amount of aloumin and globulin, the leadership was in the rams of the first
group, but in terms of relative content they were inferior to the animals of the second and third groups.
And in terms of globulin content in relative value, rams of the fourth group (53.1%) were in first
place.

In the globulin portion of the protein, there was an increase in all fractions, without major
differences between groups.

Conclusion. Thus, by studying the morphological and biochemical composition of the blood of
rams at the age of 4 and 8 months, we can conclude that all blood parameters (morphological and
biochemical) were within physiological norms. The rams of the first group were superior to other
groups in the number of red blood cells, hemoglobin, total protein, calcium and phosphorus. Lambs
from other factory lines also had superiority in these indicators over rams from the control group. This
can explain the higher productivity of young animals of different lines compared to young animals of
the non-linear group.
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TYHUIH

JKanyapmapaplH TeMaTOJOTHSUIBIK KepceTKimTepi Oenrinmi Oip mopexene OO0mambl, ONapabIH
aChUT TYKBIMJIBI )KOHE OHIMIUIIK KaCHETTEePiH CUIIATTAHIbI.

Makanana 4 »xoHe 8 allNIbIK *KacTarbl OOpJaKblIaydarbl aKXKaibIK €TTI — KYHII KOWIapabIH
KaHBIHBIH MOP(OIOTHSIIBIK JKOHE OMOXUMILUIBIK KOPCETKIIITEPIH 3ePTTey HOTWKENepi KeNTipiireH.
Bipiamri Tomka ynken canmMakTsl BAJIM-1395 skermiciHiH epKek KO3bLIaphl, SKiHII TOMKA Y3BIH JKYHII
BAK - 4087 xemniciHiH epkeK Ko3blapsl, ymiHmi Tornka Ne7082 TybICTBIK TOOBIHBIH €pKEK KO3bUIAPEI
Kipeni. bakpuiay TOOBI peTiHAe SKCTIIEPUMEHTKE aTajbIK 13Te JKaTMalThlH EepKEK KO3bUIAPhl KATBICTHI,
SIFHU OJIAp OCHI €Ki ChIHAJIATHIH JKENire >KaTHaiIbl.

4 xoHe 8 allNIbIK MajIapAblH KaHbIHBIH MOP(OJIOTHUSIIBIK KOHE OMOXUMUSIIBIK KYpaMbl OapiIbIK
KaH KOPCETKIITEPiHiH (MOP(OIOTHSIIBIK KOHE OMOXUMUSIIBIK) (DU3MOIOrHSIIBIK HOpMAJIap IICTiHAC
OonraHeIH KepceTeni. BipiHINI TONTarbl €pKeK KO3BUIAPABIH JPUTPOIUTTED, TEMOTIIOOWH, KAIIIBI
aKybI3, Kambluil >koHE (hocop caHpl OOMBIHIIA OacKka TONTapAaH achkll TYCTi. backa 3ayBITTBIK
JKENUIEpJIeTi epKEeK KO3bUIapbl Ja OChl KepCeTKIimTep OoibIHIIA OaKbUlay TOOBIHIAFBI EPKEK
Ko3blIapaaH OackiM Oonabl. Byl aranplk i3re KaTHAWTBIH TONTAFbl JKAC IKaHyapJiapMeH
CANBICTBIPFaH/Ia OCHI aTaNbIK JKEJIIepIeri epKeK KO3bUIApIBIH JKOFaphl OHIMIUITIH TYCiHAIpyTe
Oomajpl.

PE3IOME

I'emaTonornyeckue mOKa3aTeNu KUBOTHBIX B ONPEACIEHHOM MeEpe XapaKTEepU3yKT HX
TUIEMEHHBIE U IPOTYKTUBHBIE KayecTBa.

B cratbe mpencTaBieHbl pe3yibTaThl HCCIENOBaHHUSA MOPQOIOrHYECKUX M OMOXMMHYECKUX
NoKasaresnell KpoBU 0apaHUYMKOB aKKaWKCKOM MsICO — IIEPCTHOMN MOPOJBI HA OTKOPME B Bo3pacTte 4 u
8 mecsues. [lepBas rpymnna npencraBnena Oapanunkamu nuHUKM BAJIM-1395, umetromieid Oonburyro
JKUBYIO Maccy, BTOpas rpymnna - 0apaHunkamu JauHHOIepcTHol Juann bAK-4087, TpeThs rpymma —
Oapanunkamu poicTBeHHOW rpynmbel Ne7082. B kauecTBe KOHTPOJIBHOW TPYNIbI B 3KCIIEPUMEHTE
y4acTBOBaJIM OapaHYMKU HETMHEWHOTO MPOUCXOXKJIEHHS, TO €CTh KOTOPbIE HE MPUHAIEKAIN K 3TUM
JIBYM arpoOHpyeMbIM JINHUSM.

Mopdonornueckuii 1 OHOXMMUYECKHI COCTaB KPOBH OapaHUYMKOB B Bo3pacTe 4 u 8 MmecsieB
MIOKAa3bIBAET, YTO BCE MOKAa3aTeIH KpoBU (Mopdosornieckue U OMoxXuMudeckrue) ObUTM B Ipeaenax
¢dusnonornyeckux HopMm. bapaHunku mepBoi TPyYIBI MTPEBOCXOUIIN APYTHE TPYIIIBI IO KOJIUYECTBY
SPUTPOLIUTOB, reMoriobnHa, obmero Oenka, xKaneius U ¢ochopa. bapaHunkn Opyrux 3aBOICKHX
JIMHUHN TaKKe UMEIH IMPEBOCXOCTBO MO 3TUM ITOKa3aTessiM HaJl OapaHYMKaMU KOHTPOJIHON TPYIIIIBI.
OTUM MOXXHO OOBSICHUTH 00Jiee BHICOKYIO MTPOJAYKTUBHOCTh MOJIOAHSKA B 3THX JIMHUSX 110 CPABHEHUIO
C MOJIOZHSIKOM HEJIMHEWHOM TPYIIIBI.
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ON THE USE OF ADAPTOGENS OF ANIMAL ORIGIN IN THE FEEDING OF
BREEDING BULLS IN KAZAKHSTAN

ANNOTATION

Cattle breeding in Kazakhstan is a key and promising sector within livestock breeding and the
agro-industrial complex, as it is the primary source of beef, milk, and their products. These meet the
population's needs according to physiological and medical standards per capita (82 kg, including at
least 45 kg of beef and 405 kg of milk and its products).

According to the Ministry of Agriculture of the Republic of Kazakhstan, as of January 1,
2024, there are more than 8.6 million head of cattle in the country. This includes 56.1% dairy cattle,
13.2% beef cattle, and 30.7% combined cattle. It should be noted that more than 94% of cattle are on
private plots (62.52%) and peasant and farm holdings (31.5%).

In this regard, of particular relevance is the solution to the problem of accelerated reproduction
of highly productive animals, the creation of breeding and commercial herds with the best genetic
productivity potential using modern modified methods of reproduction biotechnology, including
methods of cryopreservation of sperm doses and artificial insemination of cows and breeding cattle
breeds. To obtain high-quality sperm products from stud bulls, adaptogens of plant and animal origin
are widely used globally.

Based on the results of a study on the sperm productivity of Kazakh white-headed, Auliekol,
and Simmental bulls located at JSC "RCZH 'Asyltulik'," the sole Republican center for livestock
breeding, it was established that, per head, the sperm vyield of Kazakh white-headed bulls was on
average 31.4% lower than that of Simmental bulls.

In this regard an adaptogen of animal origin - drone brood homogenate - began to be used as a
stimulant that improves the physiological state increases the body's immunity and sperm productivity
of bulls.

Based on the results of an analysis of sperm production in bulls by season, it was found that
the effective periods for pumping, collecting and freezing sperm doses are spring and autumn. The
yield of sperm doses obtained from bulls in spring and autumn is 2.57 and 2.67 times higher than in
the summer period.

Keywords: bulls producers, sperm production, cryopreservation, drone homogenate, dietary
supplement.

Introduction. Cattle breeding in Kazakhstan is the main and promising industry in the agro-
industrial complex, which meets the needs of the domestic and foreign markets. It is the main source
that provides the needs of the population with meat, milk and their products, according to medical and
physiological standards per capita (405 kg of milk and 45 kg of beef each).[1]

Unfortunately, currently the domestic market for these and other types of products is provided
by imports from other countries. According to the Ministry of Agriculture of the Republic of
Kazakhstan, there are currently more than 8.6 million cattle in the country. In particular, the number of
dairy cattle is 56.1%, meat cattle — 13.2% and combined cattle -30.7%.

It should be noted that 94% of the total number of cattle is in private subsidiary farms
(62.52%) and peasant and farm farms (31.5%).However, there is no data on the breeding stock of
cattle, showing the quality of the breed composition, taking into account the direction of productivity
of cattle.
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Improving the qualitative composition and genetic structure of bred populations and livestock
breeds depends on many factors, one of which is the cultivation of bulls with high breeding qualities
and obtaining high-quality sperm from them in greater quantities, ensuring an improvement in the
genetic potential of domestic breeds and Kazakhstani populations created from among imported
animals of meat or dairy production of cattle breeds of foreign breeding.

The reproduction of domestic animals is under human control and is carried out using
technologies specially developed to facilitate the implementation of planned works. Modern
reproductive technologies dictate the strategic directions of breeding work, which determine the
choice of animals based on genetic characteristics responsible for product quality. Artificial
insemination was given crucial importance in this matter, providing additional opportunities to
improve genetic selection. Modern methods of biotechnology open up opportunities for almost all
branches of agriculture. Research in the field of breeding, breeding and reproduction of cattle and
small cattle is particularly important for the development of science and increasing the pace of
production. The rate of breeding, thanks to the introduction of artificial insemination and
cryopreservation of sperm into production, has been increased 2-3 times.

The increase in productivity of meat, dairy and combined cattle, along with the creation of
comfortable conditions for keeping and feeding, is also influenced by the genetic potential of animals,
which is transmitted from their parents.

Breeding indicators of livestock depend on purposeful breeding and breeding work, where
producer bulls of high value in terms of genetic and reproductive qualities are used.

As a result of properly organized breeding work in the country, the share of highly productive
animals in agricultural formations began to increase, which is confirmed by the research results of many
domestic scientists [2,3,4]. A number of scientists note that the increase in livestock is due to the use of
breeding bulls with high hereditary inclinations, while others argue that the use of bulls with the best
quality sperm products also contributes to the production of offspring with high genetic indicators.
[2,3,4,5]

Also, some breeders believe that the effectiveness of the method of artificial insemination of
cows is influenced by the quantitative and qualitative indicators of sperm of breeding bulls producing
dairy and meat productivity, and the sexual activity of breeding bulls is influenced by the conditions of
their maintenance, where comfortable conditions are created and their hormonal status, which should
be at the upper level, which directly affects their sexual activity.

The main goal at the points and stations where breeding bulls are kept is to obtain the
maximum amount of high-quality sperm products and prolong the life (service) of their use.[1,3].
Currently, quite a lot of publications are devoted to the definition of factors that improve the
reproductive function of producing drugs and there are three groups according to the mechanism of
action on them: hormonal stimulation; the use of vitamins and adaptogens, immune stimulants, etc.;
physical through UHF massage and electrical stimulation of the reproductive system.

V.1. Velikzhanin and L.A. Andreeva (1997) believe that the sexual activity of breeding bulls is
determined by the manifestation of sexual reflexes and their speed of activity. [3,4,5,6] Many
scientists claim that the use of adaptogens of plant and animal origin helps to increase the body's
resistance, increase the reproductive ability and productive indicators of agricultural and domestic
animals.[7,8,9,10,11,12,13,14]

It is known that any biologically active feed additive to the basic diet of breeding bulls has a
positive effect on the level of their resistance, well-being, activity and improvement of animal life.

In this regard, we set a goal to study the effect of drone homogenate when using it as a
biologically active feed additive in the feeding diets of bulls producing meat and dairy-meat
productivity.

It is known that beekeeping is one of the most profitable industries in the agro-industrial
complex. In the process of breeding honey bees, beekeepers receive many useful products from them:
honey, propolis, royal jelly, drone milk, bee venom, wax. All of the above beekeeping products are
used in pharmaceuticals, medicine, food industry, etc., and the bee itself is used in crop production as
a pollinator and in ecology to create and preserve the best ecological environment of our planet.

It is known that until today, many studies have been conducted on the use of drone
homogenate, in various forms of preparation, on mice, birds, sheep and pigs.

Drone milk is the most valuable unique, biological, active bee products. On the basis of drone
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homogenate, medicinal, nutritional supplements, cosmetic creams, etc. are produced in many countries
with developed beekeeping (China, Japan, Romania, Kenya, etc.) [15, 16, 17]. It should be noted that
drone homogenate has a powerful healing, rejuvenating, biostimulating effect and promotes the
restoration of biochemical, massometric characteristics of the testes, prostate gland, impaired sexual
function, and is also a stimulant of the central mechanisms of regulation, the formation of
androgens[18,19, 20].

Steroid hormones (androgens) amino acids, enzymes, trace elements, vit. Group B, vit. A, D
defines the anabolic effect. The presence of carbohydrates, amino acids (glycine, methionine, glutamic
acid) hormones in the complex characterizes the actoprotective effect, improvement of brain activity.

Drone brood contains a high amount of vitamins A and D. The stabilizing, activating
ingredients of drone brood are:sucrose, glucose, lactose, bran and soy depending on the technology:
extraction, lyophilization, thermal drying, adsorption, stabilization by mixing.

R.M. Khabibulin (2023) established the effective effect of adaptogens, including when using
drone homogenate, the live weight of bulls by the age of one month exceeds peers of other groups
where safflower leucea and pantocrine were used by 5.71%. The biological value of beef obtained
from these bulls was higher by 0.18-0.36 units [3,4].

Due to the inclusion of adaptogens of plant origin in the Red Book (maral root, golden root),
scientists began to look for other adaptogens, including those of animal origin, that effectively affect
the animal body.

Currently, the best, effective adaptogens are the BA of bee products - drone homogenate and
royal jelly.

Materials and methods of research . The object of the research was the sperm production of
bulls-producers of meat and combined breeds of cattle, contained intended for pumping and collecting
semen in the conditions of JSC RCPJ Asyltulik.

From among the bulls-producers of the Simmental, Kazakh white-headed breed, experimental
groups according to the principle of a group of analogues, bull feeding was carried out according to
the feeding standards of Kalashnikov A.P. (2003). Quantitative and qualitative indicators of freshly
obtained sperm production of breeding bulls were determined in accordance with regulatory
documentation and GOST 26030-2015. The physiological parameters of the body of breeding bulls
were studied according to generally accepted methods. Pumping and collection of sperm was carried
out twice a week in the conditions of JSC "RCPJ "Assyl Tulik" according to zootechnical and
veterinary requirements by double-loading. Previously, during the preparatory period, 1,480 ejaculates
were examined during the accounting period (300 days).

Sperm from breeding bulls was obtained at the center, according to the approved technology
for obtaining sperm from breeding bulls under standard conditions in compliance with all zootechnical
and veterinary requirements. The mode of application is average (twice a week, with two sets of
animals).

The study of sperm quality was carried out during the receipt of freshly obtained sperm by
visual assessment of color and consistency. Sperm quality was determined by the number of
translational sperm and the lifetime of the sperm after its activation. For cryopreservation, sperm with
80% mobility in the field of view under a microscope or with a score of no more than 8 points was
used.

The resulting sperm was examined according to physiological parameters based on generally
accepted methods:

- color, smell, consistency -organoleptic analysis;

- sperm volume - through a 15 ml metered-dose pyrex tube;

- sperm activity on a 10-point scale, at a temperature of 35-38 ° C, through a microscope
magnified 180-200 times;

- mobility - with the help of a microcircular microscope with a camera and software, a CEROS
analyzer of a computer technology system.

- the concentration of sperm in 1 ml was determined by the photoelectrocolorimetric method
(F. 1. Ostappso, G. S. Gaivoronsky), using FEC-M, an Accucell 783 photometer.

All sperm was frozen in liquid nitrogen for long-term storage in a sperm bank. The resulting
sperm was frozen in polypropylene bags, diluted with OptiXcell synthetic diluent, manufactured by
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the French company IMVTechnologies (in terms of the number of spermatozoa at least 15 million per
dose).

The control of sperm resistance to deep freezing was carried out before metered packaging
after a month of storage. The pre-frozen spermadoses were thawed at a temperature of 35 + 1 °C. The
essence of the method is to visually determine with the help of a microscope in a crushed drop of
sperm the quantitative ratio of spermatozoa with rectilinear translational motion to their total number.
The number of spermatozoa with rectilinear translational motion, expressed in %, was determined on
the CEROS sperm analyzer of the CASA computer technology.Statistical processing was performed
on a PC using the Excel program.

Research results and their discussions. To conduct research, after evaluating the quality of
freshly obtained sperm, animal groups were formed, which included bulls producing meat and dairy
breeds. The data on sperm production in breeding bulls for 2023 in JSC "RCPJ "Assyl tulik" were
studied and analyzed. At the same time, the seed was pumped out using a doublet cage pumping 2
times a week (Table 1).

Table 1 — Sperm production of breeding bulls of experimental groups

Number of Vqlume of Concentration
S/N |Name Breed - Ejaculate - Number of Doses
Ejaculates (ml) (billion/ml)
Paris Simmental 113+10.2 5.0£0.8 1.3£0.3 11130
1 Zeus Simmental 124+8.5 3.5£1.5 1.5+0.3 13384
Morits Simmental 132+7.8 4.5+0.6 1.4+0.4 13634
Akbas Kaz. white-headed 112+1,3 3,0£1,5 1,3+0,3 7627
2 Shygys Kaz. white-headed 132+3,3 3,5+0,4 1,2+0,4 6308
Asyl Kaz. white-headed 118+1,0 3,0+0,4 0,4+0,1 0
Altai Kaz. white-headed 95+0,1 4,0+0,3 1,2+0,3 3366
3 Karasu Auliekol 124+0,8 4,5+0,7 1,3+0,4 11757
Kolos Kaz. white-headed 54+0,1 4+1,7 1,3+0,5 2791
Ring Kaz. white-headed 131412 5,0+0,8 1,44+0,4 10990
4 Alpan Kaz. white-headed | 130+11,5 5,0+0,6 1,5+0,3 17069
Aran Kaz. white-headed |  134+8.4 4,0£0,7 1,140,3 12913

The largest dose was received from a bull named "Alpan” of the Kazakh white-headed breed,
KH "Aisulu” WKO 17069 doses. Next were the bulls of the Simmental breed 13384, 13634 doses and
11130 doses, then the bulls "Aran" 12913 doses of the "Aisulu” farm, the bull producer of the Karasu
Auliekol breed — 11787 doses and the "Ring" from the Sabit farm — 10990 doses of the Kazakh white-
headed breed.

More than one dose of "Asyl" (khAisulu) was not received, and doses from bulls-producers
"Altai" and "Kolos" - KBGP from Pavlodar and North Kazakhstan region, respectively, were in the
range of 2791 and 3366 doses, bulls "Akbas" and "Shygys" occupied the middle in the dose
accounting (7627 and 6308d).

Therefore, due to such a disparity in the volume of sperm output and uneven volumes of
sperm output from bulls of elite - record classes, it was necessary to find opportunities to increase the
activity of bulls and improve the quality indicators and ejaculate volume output.

According to literature data, the use of bee products, including drone milk, improves the
physiological state and immunity of animals, activates the morphological process, accelerates the
growth and development of bulls, sheep, increases milk productivity and milk quality.[7,8,9]

In this regard, in order to improve reproductive ability, sperm yield, quality of fresh and frozen
sperm, increase the prepotency of bulls and fertility of spermadoses, it was decided to study the effect
of drone homogenate on the above-mentioned indicators of breeding bulls-producers of dairy, meat
and meat production in the conditions of JSC "RCPJ "Assyl Tulik™ within the framework of a grant
project.
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At the same time, the ejaculates were taken into account separately for the accounting period
by cages, that is, the first separately and the second separately (Table.3 The volume of the seed of
breeding bulls in ml.), the average volume for the first cage was 2.95 ml, for the second-2.84 ml. The
volume of ejaculates for the Kazakh white-headed breed in the first cage ranged from 2.95 to 4.11 ml,
and in the second - from 2.84 to 4.96 ml; in Simmental breeding bulls in both cages, the average was
the same -2.98 ml, and in auliekolsky -3.95 and 4.01 ml. The average concentration of semen in
Kazakh white-headed bulls in the first cage ranged from 0.36-0.49 billion /ml, in the second - from
0.39 to 1.11 billion/ml. For the Simmental bulls, these indicators were 0.47-0.74 and 0.88-1.11,
respectively.

The activity of fresh sperm in Kazakh white-headed bulls ranged from 3.6 to 5.12 in the first
and 3.91-7.39 in the second cage. From this it can be seen that the total output of the volume of
gjaculate activity, the concentration of freshly obtained sperm were the best in the second cage of
sperm production in all experimental bulls of Asyltulik JSC. According to the activity of the frozen
seed, there were no special differences between the first and second cages.

During the accounting period, 11,0036 spermodoses were obtained from all experimental
breeding bulls, including 55.11% from Kazakh white-headed bulls, 34.8% from Simmental and 10.10%
from Auliekol breed. Thus, the total output in terms of the number of sperm doses per head was higher in
bulls of the Simmental breed and amounted to 12776 doses, low indicators were in bulls of the Kazakh
white-headed breed - 7579 sperm doses.

In this regard, it became necessary to increase the yield of ejaculate, spermadosis with a good
concentration, high activity with its preservation even after freezing and thawing, the use of biologically
active additives as a stimulant to increase the yield of sperm production in breeding bulls by adding to
their feeding diets.

Currently, in order to set up an experiment to study the effect of drone larva homogenates,
bulls producing meat and combined breeds have been selected, taking into account their origin and
age, and experimental groups have been formed

The testing of drone homogenate as an adaptogen of animal origin will be carried out in equal
doses. At the same time, the basic diet remains unchanged, according to the approved feeding ration of
breeding bulls.

Table 2 — Sperm production of breeding bulls of experimental groups by season.

Indicators Seasons
Winter Spring Summer Autumn

Per . Per . Per . Per .

head Sim |[KWH head Sim |[KWH head Sim |[KWH head Sim | KWH
Number of
Ejaculates 22,05| 88,0] 22,1 36,3| 42,0| 34,4 17,75| 81,3| 16,5 17,6 | 45,7 42,3
Volume of
Ejaculate 3,28 | 3,03 3,36] 3,61| 3,67| 359 3,72| 3,66| 3,73] 3,54 | 3,15 3,67
(ml)
Concentratio
n 0,68 | 0,90, 0,61 0,73 0,9 | 0,67 0,625 0,64| 0,62] 0,65| 0,79] 0,60
(billion/ml)
Number of
Frozen 269 | 144 242 159 381
Doses per 1788 9 7 3090 | 5084 5 1439 | 1074 5 3283 8 3573
Head
Total Frozen
Doses, thou 196 | 81| 116 37,1 | 153 | 21,9| 144 3,2 | 11,2 385 | 11,5| 26,6

Note: Sim is a Simmental breed, KWH is a Kazakh white-headed breed.
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It can be seen from the table that the bulls of producers in terms of sperm production turned
out to have low indicators in the summer period compared to other periods by 26.8%, up to 26.7%
were lower for frozen spermadoses.

In this regard, we consider the most favorable periods for pumping and harvesting sperm in
fresh and frozen form to be the spring and autumn periods of the year. In terms of concentration, the
sperm production of Kazakh white-headed bulls is inferior to Simmental bulls. We believe that the use
of drone larva homogenate in the future will stimulate the release of ejaculates and sperm activity in
breeding bulls. The increase in the indicators of sperm productivity of the Kazakh white-headed breed
of the western direction of productivity, in turn, contributes to improving the realization of genetic
potential and, in general, increasing the breeding stock of livestock with high indicators, increasing the
competitiveness of cattle breeding in Kazakhstan.

It should be noted that the main and determining factor in the reproduction of dairy and beef
cattle is the effective use of sperm from high-class breeding bulls for artificial insemination of cows.

In recent years, biologically active feed additives of plant and animal origin have become
widely used.

For example, scientists Ezhova 1.V., Kasumova A.M., Livinkov A.S., Belyakov C (2018)
studied and established the stimulating effects of drone larvae on the growth of broiler chickens, and
Lutsuk S.N., Nikitin V.Ya., Belugin N.V., Logvinov A.N., Dyachenko Yu.V., Pisarenko N.A. (2015)
determined the effective effect of a lyophilized feed additive from larvae and pupae of drones on the
sexual activity of sheep. [22, 23, 24]

An interesting fact has been established that Efanova N.V., Mikhailova D.S. corrected the
endocrine and metabolic status of dogs using drone homogenate. According to the experience of
Krupin O.V., Khabibulina .M., Mironova 1.V., Khabibulina R.M., when using plant adaptogens
(levzeyasafloroid — maral and golden roots), pantocrine and drone homogenate in feeding cows, the
best effect was in the group where homogenate was used, which amounted to 13.4% of pantocrine -
8.88% and from levzey - 5.61% compared to the control. [7,8,21].

We studied and determined the amount of sperm received from each bull, the volume and
concentration of sperm aimed at dilution with the determination of the degrees of dilution and the
number of rejected sperm and cryopreserved spermadoses. The study of sperm production by seasons
made it possible to determine the advantages of each bull in the context of breeds in experimental
breeding bulls.

It should be noted that the concentration of semen of Kazakh white-headed bulls ranged from
0.36 to 0.49 billion/ml for the first and from 0.39 to 1.11 billion/ml in the second cage, and the activity
of fresh sperm in Kazakh white-headed bulls ranged from 3.6 to 5.12 and from 3.91 to 7.39,
respectively, in the first and second cages.

Thus, the total amount, volume of ejaculate output, and concentration of freshly obtained
sperm were the best obtained from the second cage from all bulls-producers of JSC RCPJ Asyltulik.

According to the seasons, the sperm concentration of the winter collection was 8%, the spring
and autumn collections exceeded the summer ones by 4% and 16.8%. When calculating per bull,
spermadosis was frozen in winter - 1789, in spring-3090 and in autumn - 3203, which was 24.3%,
114.7% and 122.5% higher, respectively, than the summer figure. In general, 109,586 spermadoses
were frozen during the accounting period, of which 17.95% were frozen in winter, 33.84% in spring,
13.13% in summer, and 35.07% in autumn. It should be noted that 68.9% of the total volume was
frozen during the spring and autumn period.

Conclusion. It has been established that the sperm production of breeding bulls is influenced
by the seasons of the year. The best periods for pumping and freezing sperm are the spring and autumn
periods of the year, during these periods about 70% of the total amount can be collected and frozen.
The best yields of the amount and volume of ejaculate and the concentration of sperm are obtained
with the second cage of breeding bulls, the superiority is about 30%.

It is necessary to use breeding bulls with high yields of high-quality sperm products to
improve the genetic potential of bred cattle breeds. It is known that high rates of sperm production
depend on the created comfortable conditions of maintenance, feeding and breed characteristics of the
genetic potential of bulls-producers of bred cattle breeds intended for pumping, collecting and freezing
high-quality sperm and storage before sale to business entities.
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The use of adaptogens as a stimulant contributes to an increase in sperm production and
quality indicators of sperm of breeding bulls in Kazakhstan.

It was also found that the lowest sperm counts in all parameters were found in bulls producing
semen in the summer than in other periods of the year, where the average amount of ejaculate per bull
was 26.8% less in summer than in winter, 2.57 times from spring and 2.67 times from autumn harvest.

It should be noted that the total number of frozen sperm doses in the summer and the number
of frozen doses in the winter period was 88.5% less than in the spring and 95.3% less than in the
autumn period.

The source of financing. The work was carried out within the framework of the grant
financing project for scientific and technical projects for 2023-2025 No.AP19678984 on the topic
"Studying the effect of using drone homogenate as a dietary supplement in feeding diets, a stimulator
of sperm quality and reproductive ability of breeding bulls".
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TYUIH

Maxkanana Kazakcranga ipi kapa Man OykanapblHa OHWOJOTHSUIBIK O€JICeHIi 3aTTapiabl-
ajanTareHjiep/ii, ONap[blH >KEMIIOOIHe KOCHII OepreHjeri ocepiiepiH aHBIKTayFa OaFbITTalFaH
3epTTeyliep HoThuxkenepi oepinreH. Kazakcranma

AOK inriHje mMai mapyambUIbIFEl cananapbl HeTi3ri opi Oosamiarsl 30p cana, cebedi, 01 CUbIp
€TIMEH, CYTIMEH >OHE OJlapJaH IKACAFaH OHIMICPMEH eJJli MEIUIMHANBIK, (HU3HOJOTHSIIBIK
MeJtiepiepMet ( op Kanra makkanga: 45 kr cusip eTi; 405 Kr cyT) TOJBIK KaMTaMachl3 €TYIIH Ke3i
0O0JIBIN TaOBLIABI.

Kazipri tarma, Kazakcranaa 8,6 mutH. Oac ipi kapa Maisl 0ap, oHbIH immiHge 56,1% cyt, 19,2-
et xxoHe 30,7 apanac,ssFHH CYTTi- €TTi CUBIP MaJlbl TYKbIMBIHA JKaTasbl. Tarel Oip Kypaesi mMacene , o
ipi Kapa MamabiH 94% sxeke YH miapyambuibiFbl (62,52) MeH skeke kacimkepnep xonbiaa (31,5%)
exkexairi. OcblfaH OalNaHBICTBI, OCIPUTIN OTBIPFAH ipi Kapa Mal TYKbIMAAPBIHBIH JKOFaphbl
OHIMIUTIKTEPiH >Kelen KeOeHTil, TeHEeTHKAIBIK oJeyeTTepl ©Te >KOFapbl achul TYKBIMIBIK >KOHE
TayapiblK TaOBIHAAPABIKYPHIN, CAaHJAPBIH apTTHIPYFa, 3aMaHyH >KETULIIPUIreH OHOTEXHHKAJbBIK,
HISYITTEP/i KPUOKOHCEpBAIMaNay, CHUBIPJILI KOJNJIAH YPBIKTAHABIPY OJICTepiH KCHIHEH Maiijiaiany
KaxerT.

Jynue xy3inge OykanaplaH »KOFapFbl caraibl NISYIT OHIMAUITIH any YIIiH,0CIMJIIK KoHE
YKOHJIIK TEKTECTEPICH YKacaFaH aJarToreHaepai KeHIHEH KOJIIaHy epic ajblil Kee.
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Man mapyambUIBIFRIHAAFEl  ACBUITAHIBIPY JKYMBICH OOWBIHIIA PeCIyOIMKaNbIK OPTaIbIK
6ombim TabputaTeiH "Ackut Tynik PMIIAO "AK-ma opHanackaH Ka3ak ak0ac, 9yJlHeKel, CHMMEHTAT
ipl Kapa Mai TYKBIMAAPBIH OHAIPYIIi OyKamapAblH MIoyeT OHIMIIUTITIH 3epTTey HOTHXKeNepi OONBIHIIA
0ip OackiHa ecenTereHie Kazak ak0ac TYKbIMIBI OyKalapIblH MI9yeT OHIMiHIH IIBIFBIMABLTBIFE 31,4%
- Fa OOJIFaH[IBIFBI AHBIKTAJJIBI ANTBIHFAH JI032 CHMMEHTAI OyKanap/aH a3.

Ocpiran OaimaHBICTHl (PU3HUOIOTHSUIBIK JKaFTali bl dKaKCapTAThIH, aF3aHbBIH HIMMYHHUTETIH JKOHE
TYKBIMABIK OYKaJapAblH IIQYITKHIMAUITIH apTTHIPaTblH CTHMYJSTOP pETiHIE >KaHyapiapaaH
aNbIHATBIH aJaNTOTeH -IPOH TYKBIMBIHBIH TOMOTCHATHl KOJAaHblIa Oactagpl. Kbl Mmesriimepine
coiikec OyKarmapAarsl MIQYIT OHIMILTITT OOMBIHIIA TaNaay HOTIDKEepl OOWBIHINA MIQYITTI JKUHAY KOHE
KaTBIpy VIIH THIMI Ke3eHaep KOKTeM MeH Ky3 Oobin Tadbiianel. Kexremae xoHe Ky3ne Oykatapaan
aJIBIHFaH IIQYIT OHIMJILIIT %Ka3Fa KaparaHjia 2,57 xoHe 2,67 ece Kerl.

PE3IOME

CkoroBoactBo Kaszaxcrana sBnsieTcss OCHOBHOM M MEPCIEKTHMBHOM  OTpaciblo B
JKUBOTHOBOJICTBE U B CHUCTEME arpOIpPOMBILIUIEHHOTO KOMIUIEKCA, TaK KaK OHO SIBISETCS OCHOBHBIM
MCTOYHUKOM IPOM3BOJCTBA TOBSAMHBI, MOJOKAa M HX MPOAYKIHUH, 00ECIICUHBAIOIINM HOTPEOHOCTH
HaceJIeHUs IO (PU3HONIOTMIECKON U MEAMIIMHCKIM HOpMaM Ha Aylny HaceleHus (82 KT B T.4. HE MEHee
45 kr roBsauHbI ¥ 405 KT MOJIOKO U €T0 MPOIAYKIIUH).

[lo manHpIM MuHHKCTEpCTBA cenmbckoro xo3siictBa PecnmyOmmkm Kaszaxcran ma 01.01.2024
HACUUTHIBACTCS B CTpaHe Oosee 8,6 MIIH rojI0B KPYIHOTO poraToro ckota. B Tom uucie, yucieHHOCTh
MOJIOYHOTO CKOTa cocTaBiusieT 56,1% wscHoro— 13,2% u xomOunupoanHoro —30,7%. Cnemyer
OTMETHTh, Oosee 94 % KpYyMHOro PoraTroro CKoTa HaxXxOOUTCSA B JIMYHBIX HOJCOOHBIX XO3SHCTBax
(62,52%) n xpecThsIHCKUX U QepMepckux xo3siicTBax (31,5 %).

B aT0ii cBs13M, 0CO0YIO aKTyalbHOCTh UMEET PelIeHUE MPOOIeMbl YCKOPEHHOTO Pa3MHOKEHHUS
BBICOKOIIPOAYKTUBHBIX JKMBOTHBIX, CO3[JaHMEM IJIEMEHHbIX W TOBApHBIX CTaJ C JIy4IIUMH
TeHETUYECKUMHU MIOTEHIHATaMHU IPOAYKTUBHOCTH c NPUMEHEHUEM COBPEMEHHBIX
MOIU(QHUIMPOBAHHBIX ~ METOJOB  OHWOTEXHOJNOTHM  BOCIPOM3BOJCTBA,  BKJIIOYAas  METOIOB
KPHUOKOHCEPBALUK CIEPMa03 U UCKYCCTBEHHOTO OCEMEHEHHUS KOPOB, Pa3BOAMMBIX MOPOJ KPYITHOTO
poraroro ckotra. Jlng TOMy4eHUs] BBICOKOKAQUECTBEHHOHW CHEPMONPOLYKUHMH OT  OBIKOB-
NPOM3BOAMTENEH B MHPE CTajlM LIMPOKO HCIOJIb30BATh aJallTOTCHOB PACTUTENBHOIO M KHUBOTHOTO
MIPOUCXOXKICHUSI.

[lo pe3ynbraTaM Mccie0BaHUs CIEPMONPOAYKTUBHOCTH OBIKOB-TIPOM3BOANTEINIEH Ka3aXCKOH
0eIoroIoBoM, ayJIMEeKOIbCKOM 1 CUMMEHTAIbCKOM MOPOA KPYMHOTO POTaTOro CKOTA, HAXOMSIINXCS B
AO «PUITXK «AchUITYJiK»», KOTOPBIH SByIsSeTCs PeciyOnuKaHCKUM IICHTPOM I10 TUIEMEHHOMY Jey B
’KUBOTHOBO/ICTBE, YCTAHOBJIEHO, YTO MIPH pacueTe Ha OJIHY I'OJIOBY BBIXOJI CIEPMOTIPOTYKIIH Y OBIKOB
NPOM3BOAMTENEH Ka3axCKOH 0eorojoBoil Mopoasl B cpeaHeM Obu1o Ha 31,4 % MeHblle MoIy4YeHHOH
JI03bl, YeM OT CHMMEHTAJIbCKUX OBIKOB.

B orToli cBA3M B KauecTBe CTUMYJATOpA, YJIydYaromiero (HU3HOIOTHYECKOE COCTOSHUE,
MOBBIIIAIOIIET0 UMMYHHUTETa OPraHU3Ma M CIIEPMONPOSYKTUBHOCTH OBIKOB-IIPOM3BOAUTEIICH, HAYaIN
MCIIOJIb30BaTh a/1alITOr€H )KUBOTHOT'O IIPOUCXOXKICHUS — TOMOT€HAT TPYTHEBOI'O PacIioa.

[lo pe3ynbpraTam aHann3a MO BBIXOJY CIEPMOINPOAYKTHBHOCTH y OBIKOB MO CE30HAM Toja
YCTaHOBJICHO,4TO A((EKTHUBHBIMU TEPHOAaMH IS OTKAuKd, cOOpa M 3aMOpaXKMBaHUS CIEpMasio3
SBIISIIOTCSL BECHA U OCeHb. BBIXOJ] CriepMaio3, MOTy4aeMbIX OT OBIKOB BECHON M OCEHBIO B 2,57 u 2,67
pasa OoJibIie, YeM JCTHUH MeproI.
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