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MORPHOLOGICAL INDICATORS OF PRIMARY COWS OF DIFFERENT GENOTYPES

ANNOTATION

The article presents the results of studies of morphological parameters of blood, mineral and
protein composition in the blood serum of first-calf cows. The effect of the genotype on both the
number of red blood cells and the hemoglobin content in the blood has been established.

The effect of the genotype on both the number of red blood cells and the hemoglobin content in
the blood has been established. At the same time, the first-calf cows of the black-and-white breed of
group | differed by the minimum value of the analyzed indicators. So they lost to the Holstein crickets
of the German selection of group Il in terms of the number of red blood cells in the blood in winter by
0.33*1012/1 (4.73% P<0.01), in summer — by 0.45*1012/1 (6.24%, P<0.01), the hemoglobin content,
respectively, by 2.47 g/l (2.13%, p<0.05) and 2.95 g/l (2.52%, p<0.05), holsteins of the Dutch
selection of group Il — by 0.46*1012/I (6.60%, p<0.01) and 0.68*1012/l (9.43%, p<0.01), 3.42 g/I
(2.95%, P<0.01) and 3.25 g/l (2.78%, P<0.01), by crossbreeds of group IV— 0,18*1012/ | (2.58%, P <
0.05) and 0.09 * 1012/1 (1.25%, P > 0.05), 1.40 g/l (1.21%, P < 0.05) and 1.92 g/l (1.64%, P < 0.05),
by crossbreeds of group V — 0.24*1012/1 (3.44%, P<0.05) and 0.32*1012/I (4.44%, P<0.05), 2.16 g/l
(1.86%, P<0.01) and 2.40 g/I (2.05%, P<0.05).

The minimum value of the analyzed indicators was distinguished by the first-calf cows of the
black-and-white breed. They were inferior to the Holstein peers of the German selection in terms of
the number of red blood cells in the blood in winter by 0.33 - 10'¥/1, in summer — by 0.45 - 10"/I;
according to the hemoglobin content — by 2.47 g/l and 2.95 g/l, respectively, Dutch holsteins — by 0.46
-10"%/1 and 0.68 - 10'%/1, 3.42 g/l and 3.25 g/l, crossbreeds ¥ holsteins of German selection x % black-
and-white — 0,18- 10'%/1and 0.09 - 10*%/1, 1.40 g/l and 1.92 g/1, crossbreeds ' holstein Dutch selection
x 5 black and mottled — 0,24 - 10"/ 1 and 0.32 - 10"/, 2.16 g/l and 2.40 g/l. The effect of the
genotype on the albumin content in the blood serum of first-calf cows has been established. At the
same time, their maximum level was distinguished by animals of the Holstein breed of foreign
selection of groups Il and 111, the purebred first-born cows of the black—and-white breed of group I,
crossbreeds of groups IV and V were characterized by intermediate inheritance of the trait. Suffice it
to note that the first-born cows of the black-and-white breed of group | were inferior to their peers of
groups 11, 111, IV and V in terms of serum albumin concentration in winter, respectively, by 1.26 g/l
(3.12%, P<0.01), 1.63 g/l (4.04%, P<0.01), 0.64 g/l (1.58%, P<0.05), 1.40 g/l (3.47%, P<0.05), in the
summer season — by 1.00 g/l (2.38%, P<0.05), 1.25 g/l (2.98%, P<0.05), 0.15 g/l (0.36%, P>0.05),
0.90 g/l (2.14%, P<0.05).

Key words: black-and-white breed, holsteins of German and Dutch breeding, morphological
composition of blood, erythrocytes, leukocytes, vitamin A, dairy cattle breeding

Introduction. Blood performs diverse functions and provides the necessary conditions for the

vital activity of all body tissues. In turn, the composition of blood largely depends on the state of the
body as a whole, as well as its individual organs and tissues. In case of violation of their functions, the
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development of local or general pathological processes, not only the biochemical, but also the
morphological composition of the blood changes. It is known that one of the most important interior
signs, largely characterizing the physiological state of animals, the direction and level of metabolic
processes, are hematological indicators. At the same time, it should be borne in mind that blood, with
its certain constancy of composition, is a fairly labile medium. It changes under the influence of
various factors, the most important of which are environmental conditions [1-10]. According to the
biochemical parameters of the blood, it is possible to judge the intensity of metabolic processes,
therefore, the level of dairy productivity of animals. Since blood enzymes, their activity, the level of
metabolism, as well as biochemical adaptation are encoded in animal genes, it can be assumed that the
biochemical composition of their blood is to some extent related to their breeding and productive
qualities [11-14].

The aim of the work was to determine the hematological parameters of the blood of first-calf
cows of various genotypes.

The aim of the work was to determine the hematological parameters of the blood of first-calf
cows of various genotypes.

Providing the population with dairy cattle products of domestic production is one of the most
important tasks of the agro-industrial complex. A significant increase in the milk productivity of
animals causes a tense function of all organs and systems of the body, which often leads to a decrease
in its resistance to adverse environmental conditions, the occurrence of infectious diseases and a
decrease in productivity. According to a number of scientists and practitioners, the main direction of
genetic improvement of livestock in the coming century will be its selection not only for high
productivity, but also for resistance to diseases. When conducting breeding activities in a number of
large farms engaged in breeding farm animals, much attention is paid to increasing the productivity of
animals, studying their immune status. The state of individual organs and tissues, as well as the natural
resistance of the body, significantly depends on the composition of the blood. Thus, the study of blood
composition provides information about the physiological state of the body, productive and adaptive
qualities of animals

According to the biochemical parameters of the blood, it is possible to judge the intensity of
metabolic processes, and, consequently, the level of dairy productivity of animals. Since blood
enzymes, their activity, the level of metabolism, as well as biochemical adaptation are encoded in the
heredity of animals, in their genes, it can be assumed that the biochemical composition of blood in
cows is to some extent related to their breeding and productive qualities. One of the decisive factors in
increasing dairy productivity and the natural defenses of the cows' body is the creation of optimal
conditions for keeping and feeding, ensuring a normal physiological state and satisfying biological
needs for basic nutrients. The study of the factors of natural resistance of cattle of different genotypes
in specific ecological, climatic and technological conditions is relevant, has great scientific and
practical interest, which served as the basis for these studies.

The content of erythrocytes, hemoglobin and other hematological parameters in the blood varies
depending on age, gender, feeding level, content, productivity and season of the year. Hematological
indicators are interrelated with the productivity of animals. In this regard, biochemical blood
indicators are increasingly used for the early assessment of economically useful signs of animals.
Thus, the content of serum blood proteins is studied when studying the growth and development of
young animals of the biological basis of productivity and genetic characteristics of animals [15-20].

Material and methods. For research in the conditions of the farm, five groups of animals with
12 heads each were formed from among the first-born cows on the principle of groups-analogues,
taking into account the origin, live weight, physiological state: | — black-and—white (purebred); 1l —
holsteins of German breeding (purebred); 111 - holsteins of Dutch breeding (purebred); IV — ' holstein
of German selection x % black-mottled; V — ' holstein of Dutch selection x % black-mottled. Control
of the physiological state of the organism of first-calf cows was carried out by taking blood from 3
animals from each group according to the seasons of the year. At the same time, the hemoglobin
content, the number of leukocytes, the number of erythrocytes, the content of calcium, phosphorus,
vitamin A were determined according to generally accepted methods.

Results and discussion. The ability of an organism to maintain a certain level of stability, that
is, to be adapted to the action of factors that are diverse in nature, including those of an extreme
nature, is determined, among other things, by the nonspecific resistance of the organism. Adaptation is
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the adaptation of an animal's metabolism to the new conditions of its life. The adaptability of living
beings to new conditions is very great. One of the ways to identify the boundaries of life is the study
of metabolism, which determine the body's resistance to unusual environmental factors and the ability
of animals to adapt to them. It was found that the morphological and biochemical composition of the
blood of first-calf cows of all groups was within the physiological norm with an increase in the
number of red blood cells, blood saturation with hemoglobin, total protein and protein fractions in the
summer period of the year. The change is confirmed by the results of monitoring the morphological
composition of the blood of the first-calf cows of the experimental groups according to the seasons of
the year (Table 1). At the same time, an increase in the concentration of erythrocytes and hemoglobin
in the blood in summer compared with winter in first-calf cows of all genotypes was noted. Thus, in
purebred animals of the black-and-white breed | gr. the increase in the content of erythrocytes in the
blood in summer compared to the winter season of the year was 0.24 » 1012 / 1 (3.44%), hemoglobin —
1.10 g / | (0.95%). The increase in the value of the studied indicators was 0.36*1012/I (1.93%) and
1.58 g/l (1.36%), respectively, in Holstein cows of the German selection of the I gr., holsteins of the
Dutch selection of the 111 group — 0,46*10 12/ 1 (6.19%) and 0.93 g/I (0.78%, crossbreeds of group IV
—0,15*1012/ 1 (2.10%) and 1.62 g/l (1.38%), crossbreeds of group V — 0,32*10 12/ | (4.44%) and
1.34 g/l (1.14%).

The effect of the genotype on both the number of red blood cells and the hemoglobin content in
the blood has been established. At the same time, the first-calf cows of the black-and-white breed of
group | differed by the minimum value of the analyzed indicators. So they lost to the Holstein crickets
of the German selection of group Il in terms of the number of red blood cells in the blood in winter by
0.33*1012/1 (4.73% P<0.01), in summer — by 0.45*1012/1 (6.24%, P<0.01), the hemoglobin content,
respectively, by 2.47 g/l (2.13%, p<0.05) and 2.95 g/l (2.52%, p<0.05), holsteins of the Dutch
selection of group Il — by 0.46*1012/1 (6.60%, p<0.01) and 0.68*1012/l (9.43%, p<0.01), 3.42 g/l
(2.95%, P<0.01) and 3.25 g/l (2.78%, P<0.01), by crossbreeds of group IV— 0,18*1012/ | (2.58%, P <
0.05) and 0.09 * 1012/1 (1.25%, P > 0.05), 1.40 g/l (1.21%, P < 0.05) and 1.92 g/l (1.64%, P < 0.05),
by crossbreeds of group V — 0.24*1012/1 (3.44%, P<0.05) and 0.32*1012/I (4.44%, P<0.05), 2.16 g/l
(1.86%, P<0.01) and 2.40 g/l (2.05%, P<0.05).

Table 1 — Morphological indicators of blood of first-calf cows of experimental groups

Indicator
Group red blood cells, 10 ¥/ | hemoglobin, g/l white blood cells, 10 ¥/
X£Sx Cv, % X£Sx Cv, % X+Sx Cv, %
Winter
| 6,97+0,31 3,22 115,88+2,28 3,04 6,77+0,43 3,51
I 7,30+0,39 4,11 118,35+2,82 3,16 6,75+0,50 3,69
Il 7,43+0,40 3,81 119,30+3,24 4,12 6,74+0,66 4,12
v 7,15+£0,43 4,24 117,28+3,91 3,63 6,72+0,55 4,04
Vv 7,21+0,50 4,33 118,04+3,43 4,11 6,73+0,59 3,93
Summer
| 7,21+0,43 3,81 116,98+2,33 3,42 5,98+0,42 3,99
I 7,66+0,51 4,50 119,93+3,42 4,31 5,92+0,38 2,39
Il 7,89+0,50 4,33 120,23+2,83 3,52 5,96+0,40 3,14
v 7,30+0,66 3,92 118,90+3,63 4,12 5,95+0,55 3,94
Vv 7,53+0,64 3,82 119,384+3,94 4,03 5,94+0,48 2,43
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The maximum concentration of erythrocytes and hemoglobin in the blood was distinguished by
the holsteins of foreign selection of groups Il and Il, the crossbreeds approached them according to
these indicators, which indicates the manifestation of the effect of crossing on these signs. When
analyzing the seasonal dynamics of the quality of leukocytes in the blood, their decrease in the
summer season of the year was noted in first-heifer cows of all genotypes without significant
intergroup differences. This is quite understandable: in winter, exposure to adverse environmental
factors leads to a strain on the body's defenses, which contributes to an increase in the number of white
blood cells. In summer, environmental conditions are favorable and the concentration of white blood
cells decreases. At the same time, all fluctuations in the number of leukocytes in the blood of first-calf
cows did not go beyond the reference values.

Thus, in animals of the black-and-white breed of group I, the total protein content in blood
serum increased by 1.02 g/l (1.31%), first—calf cows of the Holstein breed of the German selection of
group Il - by 1.14 g/l (1.44%), holsteins of the Dutch selection of group Il by 1.16 g/l (1.45%),
crossbreeds of group IV — by 1.07 g/l (1.37%), crossbreeds of group V — by 1.02 g/l (1.29%).

Thus, the concentration of total protein in the blood serum of first-calf cows of the black-and-
white breed of group | in the summer period increased to a lesser extent than in animals of other
genotypes. At the same time, they were inferior to holsteins of the German selection of group Il in
terms of the analyzed indicator in winter by 1.19 g/l (1.53%), P<0.01), in summer — by 1.31 g/l
(1.66%, P<0.01), holsteins of the Dutch selection of group Il, respectively, by 2.16 g/l (2.77%,
P<0.01) and 2.30 g/l (2.92%, P<0.01), crossbreeds of group 1V — 0.35 g/l (0.45%, P<0.05) and 0.40 g/l
(0.51%, P<0.05), crossbreeds of group V — 1.22 g/ll (1.57%, P<0.05) and 1.23 g/l (1.56%, P<0.05).

The manifestation of the effect of crossing by the concentration of total protein in blood serum
in crossbreeds of groups 1V and V was established. As a result, animals of these genotypes, inferior to
holsteins of foreign breeding of groups Il and Il in terms of its level, surpassed purebred first-born
cows of the black-and-white breed of group | both in winter and in the summer season of the year
(Table 2).

The main proteins of the blood serum are albumins. They take part in metabolic processes with
proteins of body tissues and in fact are their structural elements. The analysis of the obtained
experimental materials indicates that the seasonal dynamics of albumin concentration in the blood
serum of first-calf cows is similar to the concentration of total protein.

Table 2 — Protein composition of blood serum of first-calf cows of experimental groups, g/l

Indicator
Group total protein albumins globulins
X£Sx Cv,% X£Sx Cv, % X£Sx Cv, %
Winter
I 77,88+0,64 1,14 40,38+0,98 1,88 37,08+0,89 1,90
I 79,07+0,60 1,23 41,64+1,12 2,04 37,43+0,74 1,84
" 80,04+0,74 2,04 42,01+1,38 2,14 38,03+0,94 1,73
v 78,23£0,81 2,13 41,02+1,34 2,24 37,214+0,82 2,01
\Y 79,10+0,88 2,33 41,78+1,25 2,19 37,32+1,04 2,14
Summer
I 78,90+0,78 1,93 41,99+1,38 1,97 36,91+0,94 2,10
I 80,21+0,89 2,77 42,99+1,94 2,10 37,22+1,03 2,16
I 81,20+0,80 1,88 43244210 2,71 37,96+1,12 2,15
v 79,30+0,98 2,82 42,2442 .09 2,33 37,16+£1,18 1,99
\Y 80,13+0,95 2,71 42,7942 .31 2,93 37,23+1,21 2,04
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Thus, in animals of the black-and-white breed of group I, the level of albumins in the blood
serum in the summer period increased by 1.61 g/l (3.99%) compared to the winter seasons of the year,
first—calf cows of the Holstein breed of the German selection of group Il - by 1.35 g/l (3.24%),
holsteins of the Dutch selection of group Il — by 1.23 g/l (2.93%), crossbreeds of group IV — by
1.12 g/l (2.73%), crossbreeds of group V — by 1.11 g/l (2.66%).

The effect of the genotype on the albumin content in the blood serum of first-calf cows has been
established. At the same time, their maximum level was distinguished by animals of the Holstein
breed of foreign selection of groups Il and Ill, the purebred first-born cows of the black—and-white
breed of group I, crossbreeds of groups IV and V were characterized by intermediate inheritance of the
trait.

Suffice it to note that the first-born cows of the black-and-white breed of group | were inferior
to their peers of groups II, IIl, IV and V in terms of serum albumin concentration in winter,
respectively, by 1.26 g/l (3.12%, P<0.01), 1.63 g/l (4.04%, P<0.01), 0.64 g/l (1.58%, P<0.05), 1.40 g/l
(3.47%, P<0.05), in the summer season — by 1.00 g/l (2.38%, P<0.05), 1.25 g/l (2.98%, P<0.05),
0.15 g/1 (0.36%, P>0.05), 0.90 g/l (2.14%, P<0.05).

It is known that the key role in protein metabolism in the animal body is played by the
transamination enzymes aspartate aminotransferase (AST) and alanine aminotransferase (ALT). They
are involved in the synthesis and destruction of individual amino acids by the reversible transfer of the
amine group of amino acids to ketoacids. In addition, being oxidized in the Krebs cycle, they serve as
a source of energy in the body.

The influence of the season of the year on the activity of transaminases with an increase in their
level in the summer period compared with the winter season of the year was. Thus, in the first-calf
cows of the black-and-white breed of group I, the increase in AST activity was 1.76 units/l (2.74%),
ALT activity was 1.10 units/l (2.84%), in animals of the Holstein breed of German selection of group
I, respectively, 2.07 units/l (3.10%) and 2.39 units/l (5.97%), holsteins of the Dutch selection of group
Il —2.11 units/l (3.11%) and 3.05 units/l (7.39%), crossbreeds of group IV — 2.65 units/l (4.06%) and
1.60 units/l (4.01%), crossbreeds of group V — 2.67 units/l (4.03%) and 2.15 units/l (5.33%). The
established dynamics of transaminase activity indicates the influence of paratypical factors on the
oxidative processes of the Krebs cycle and, consequently, on the synthesis of amino acids, which are
intermediate products of this cycle.

The influence of the genotype of first-calf cows on these signs has been established, as
evidenced by intergroup differences in the activity of aminotransferases.

At the same time, the first-calf cows of the black-and-white breed of group I differed by the
minimum value of the analyzed indicators. So they were inferior to the Holstein peers of the German
selection of group Il in terms of AST activity in winter by 2.71 units/l (4.23%, P<0.01), in the summer
season by 3.02 units/l (4.58%, P<0.01), by the Holstein breed animals of the Dutch selection of group
I, respectively, by 3.66 units/ll (5.71%, P<0.01) and 4.01 units/l (6.09%, P<0.001), crossbreeds of
group IV — by 1.11 units/l (1.73%, P<0.05) and 2.00 units/l (3.04%, P<0.05), crossbreeds of group V —
by 2.13 units/I (3.32%, P<0.01) and 3.04 units/l (4.61%, P<0.01).

Similar intergroup differences were observed in ALT activity. Suffice it to note that the first-
calf cows of groups I, 11, IV and V outperformed their peers of the black-and-white breed of group |
in ALT activity in winter, respectively, by 1.16 units/l (2.98%, P<0.05), 2.40 units/I (6.18%, P<0.01),
1.02 units/Il (2.63%, P<0.05), 1.48 units/l (3.81%, P<0.05), and in the summer season — by 2.45 units/I
(6.13%, P<0,01), 4,35% (10,88%, P<0.001), 1.52 units/l (3.80%, P<0.05) and 2.53 units/l (6.33%,
P<0.01).

It was found that the maximum activity of transamination enzymes was distinguished by the
first-calf cows of the Holstein breed of foreign selection of groups Il and 111, the crossbreeds of groups
IV and V were characterized by intermediate inheritance of the analyzed trait, which is due to the
influence of the crossing effect.

Analysis of the dynamics of the glycolytic enzyme lactate dehydrogenase (LDH) indicates an
increase in its activity in first-calf cows of all genotypes in the summer compared with the winter
season. In animals of the black-and-white breed of group I, this increase was 20.88 units/l (3.20%),
holsteins of the German selection of group Il — 22.99 units/l (3.34%), holsteins of the Dutch selection
of group Il — 35.21 units/l (5.04%), crossbreeds of group 1V — 28.93 units/l (4.31%), crossbreeds of
group V — 31.68 units/ | (4.66%).

176



ISSN 2305-9397. FbuibiM )#coHe 6intim. 2023. N° 3-2 (72)

The minimum level of LDH enzyme in the blood serum of first-calf cows of the black-and-
white breed of group | has been established. So in winter, they were inferior to their peers of groups I,
Il, IV and V in terms of the analyzed indicator, respectively - by 36.82 units/l (5.65%, P<0.01),
47.29 units/l (7.26%, P<0,01), 19,78% (3,04%), 28,91 units/l (4.44%, P<0.05), and in the summer
season — by 38.93 units/l (5.79%, P<0.01), 61.62 units/l (9.16%, P<0.001), 27.83 units/l (4.14%,
P<0.05), 31.68 units/l (4.71%, P<0.01).

It is characteristic that the highest activity of LDH was distinguished by the first-born cows of
foreign breeding of groups Il and I11, the crossbreeds were somewhat inferior to them with superiority
over the black-and-white peers of group I. In general, the activity indicators of the analyzed enzymes
were within the physiological norm.

According to the biochemical parameters of the blood, it is possible to judge the intensity of
metabolic processes, and, consequently, the level of dairy productivity of animals. Since blood
enzymes, their activity, the level of metabolism, as well as biochemical adaptation are encoded in the
heredity of animals, in their genes, it can be assumed that the biochemical composition of blood in
cows is to some extent related to their breeding and productive qualities. One of the decisive factors in
increasing dairy productivity and the natural defenses of the cows' body is the creation of optimal
conditions for keeping and feeding, ensuring a normal physiological state and satisfying biological
needs for basic nutrients. The study of the factors of natural resistance of cattle of different genotypes
in specific ecological, climatic and technological conditions is relevant, has great scientific and
practical interest, which served as the basis for these studies.

Conclusion. Hematological parameters of first-calf cows of all genotypes were within the
physiological norm. Metabolic processes took place more intensively in the body of Holstein cows and
their hybrids with black-and-white cattle, which is confirmed by a higher concentration of erythrocytes
and hemoglobin in the blood, total protein in the blood serum. Studies have established that, regardless
of breeding, Holstein cows have a high genetic potential for milk productivity and in all lactation they
show it well under specific conditions. According to the biochemical parameters of the blood, it is
possible to judge the intensity of metabolic processes, and, consequently, the level of dairy
productivity of animals. Since blood enzymes, their activity, the level of metabolism, as well as
biochemical adaptation are encoded in the heredity of animals, in their genes, it can be assumed that
the biochemical composition of blood in cows is to some extent related to their breeding and
productive qualities. One of the decisive factors in increasing dairy productivity and the natural
defenses of the cows' body is the creation of optimal conditions for keeping and feeding, ensuring a
normal physiological state and satisfying biological needs for basic nutrients. The study of the factors
of natural resistance of cattle of different genotypes in specific ecological, climatic and technological
conditions is relevant, has great scientific and practical interest, which served as the basis for these
studies.
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TYHUIH
Makanana CUbIpIapAbIH KaH CapbICYbIHJAFbl KAHHBIH, MUHEPAJJIbI J)KOHE aKybl3 KYPaMBIHBIH
MOPQOJOTUSIIBIK KOPCETKIIITEPIH 3epTTey HOTHXKeNepi KeNTipiireH. [ eHOTHITIH SpUTPOLUTTED
caHbIHA Ja, KaHJaFbl 'EMOIIOOMH KypaMblHa J1a dCepi aHbIKTaIAbl. TajlaHaThlH KOPCETKIIITePAiH
MUHUMAIIIBI MOIIepi Kapa TYCTI TYKBIMJBI CHbBIpIapMeH epekineieHai. Onap KpicTa KaHIarbl
SPUTPOLIUTTEP CaHbl OOMBIHINIA HEMIC CEJICKIIMACHIHBIH TOJIIITHH KYpAacTapblHaH 0,33'1012/n, )Kaszzaa
0,45 - 10™/11 TemMeH 6OJIIBL; reMOrTIOOUHHIH Kypambl OofibIHIIa — THiciHIIe 2,47 1/1 sxoHe 2,95 /7,
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TOJUTAHUSITBIK, CENIEKIUSHBIH TonbmTuHaepi — 0,46 -10/11 xone 0,68 - 10%%/n, 3,42 r/1 xome 3,25 1/1,
Y TOJBIITHH HEMIC CENeKIHMICHIHBIN Oymanmapsl X Y4 kapa-tycri— 0,18+ 10%/1 sxome 0,09 - 10/,
1,40 1/;m sxoHe 1,92 1/, %2 TOMTaHIUSIBIK CENEKITUAHBIH TONBINTHHI X Y2 Kapa Tycti— 0,24 - 1012/n
xone 0,32 - 1012/J1, 2,16 t/n xoHe 2,40 r/m. I'eHOTUNTIH SPUTPOLUTTEP CAHBIHA 13, KaHIarbl
reMorso0MH KypaMblHa Aa ocepi aHbIKTanasl. CoHbIMEH Katap, | TomTarel Kapa jKoHE TYpJli-TYCTi
TYKBIMHBIH CHBIPJIAPHI TANIaHFaH KOPCETKIMTEPAiH MIHAMAJIAR MOHIMEH epekmeneHni. Ocpliaiima,
ollap KbIC ME3TUTIHAC KaHJAFbl JPUTPOIMTTEP caHbl OoibiHImIA Il TONMTaFbl TOJBIITHH KBICTA
0,33*1012/n (4,73%, P<0,01), xxazmna — 0,45*1012/1 (6,24%, P<0,01), remorioOuH MeJiepi THiCiHIIE
2,47 t/n (2,13%, p<0,05) xome 2,95 1/m (2,52%, p<0,05), II TomTarbl royiaHi CEICKIMSICHIHBIH
rojpmTrHAepi-0,46%1012/1 (6,60%, p<0,01) xone 0,68*1012/1 (9,43%, p<0,01), 3,42 r/n (2,95%,
P<0,01) sxone IV Tomrarel Oymanmapna 3,25 r/n (2,78%, P<0,01) — 0,18*%1012/n (2,58%, P < 0,05)
xone 0,09 * 1012/n (1,25%, P > 0,05), 1,40 r / n(1,21%, P < 0,05) sxxone 1,92 /i (1,64%, P < 0,05),
V Tomrrarel Oymaanapnaa-0,24*1012 / 1 (3,44%, P<0,05) xone 0,32*1012/n (4,44%, P<0,05), 2,16 1/1
(1,86%, P<0,01) sxone 2,40 1/11 (2,05%, P<0,05). CublpiapapiH KaH CapbICybIHAAFbl ATbOYMUHACPAIH
KypaMbIHa TEHOTHIITIH dcepi aHbIKTapl. COHBIMEH Katap, oJiapJblH MakcuMaiubl jgeHreii I xoHe
I TonTapAbIH MIETEIIIK CENEKIMSICHIHBIH TOJBIITHH TYKBIMBIHBIH €PEKIIeNICH T, €H a3bl — | TonTarbl
Kapa TYCTI TYKbIMHBIH Ta3a TYKBIMABI cUbIpIapsl, [V skoHe V TonTapabiH OyaaHaapbl OSNTiHIH apaibiK
TYKbIM KyaJlaybIMEH CHINATTaJbl. [ CHOTHNTIH TYHFBIII CHUBID KAaH CapbICyBIHAAFbl alb,OYMUH
KypamblHa dcepi aHBIKTAAbI. | TomTarbl Kapa TYCTi TYKBIMHBIH CHBIPIAPhl KBICTA CAPBICYIIBIK
anpOymMuH KoHIEHTpanusckl Ooiisiama II, III, IV sxoHe V Tomrapmarbl KypIacTapblHaH THICIHIIE
1,26 r/a (3,12%, P<0,01), 1,63 r/n (4,04%, P<0,01), 0,64 r/n (1,58%, P<0,05), 1,40 r/a (3,47%.,
P<0,05), xa3re1 mayceimaa-1,00 r/a (2,38%, P<0,05), 1,25 r/a (2,98%, P<0,05), 0,15 r/a (0,36% ,
P>0,05), 0,90 /1 (2,14%, P<0,05).

PE3IOME

B craree mpencraBieHbl pe3yiabTaThl HCCIEAOBAaHUN MOP(OIOTHUECKUX IMOKa3aTeneld KpOBH,
MUHEPAJIbHOTO M OEJIKOBOTO COCTaBa CHIBOPOTKH KPOBH KOPOB-TICPBOTEJIOK. YCTAaHOBJICHO BIIMSHUC
TCHOTHIIA KaK Ha KOJHUYECTBO J3PUTPOIIMTOB, TaK M HA COJACPKAHUE TEeMOIJIO0MHA B KpPOBH.
MuHUMAaIEHBIM 3HAY€HHEM aHAIM3MPYEMbIX MOKa3aTeliell OTIMYaTUCh KOPOBBI-TIEPBOTEIKHA YEePHO-
necTpoil mopoasl. OHH YCTYMAIH TONMNTHHCKAM CBEPCTHUKAM HEMEIKOH CEeNEKIMH 10 KOJIUYECTBY
SPUTPOLUTOB B KpoBu 3uMoi Ha 0,33¢1012/11, netom — Ha 0,45°1012/11; o conepkaHUIO TeMOTI00MHA
—Ha 2,47 /1 1 2,95 1/11 COOTBETCTBEHHO, I'OJIaHICKHE TOMUTHHIEI — Ha 0,4621012/1 1 0,68+1012/1,
3,42 r/m u 3,25 1/1, moMecH Y2 TONIITUHIEB HEMEIIKOW CEeNeKIUN X Y2 uepHO-OenbIx - Ha 0,18+ 1012/n
u 0,09 » 1012/n, 1,40 /1 u 1,92 1/, nomecu Y4 TOMIITUHCKOM TOJUIAHACKON CENEKIMH X Y2 YepHOU H
nectpoit — 0,24 « 1012/ 11 0,32 » 1012/, 2,16 r/n u 2,40 /1. Y CTaHOBJIEHO BIMSHUE FEHOTHIIA KaK
Ha KOJMYECTBO IPUTPOIUTOB, TaK U COJEpKaHHE TeMOriIoOnHa B KpoBH. [Ipym 3TOM MHUHUMAIEHOM
BEJIMYMHOW aHAJM3UPYEMbIX IMOKa3aTeied OTIIMYaIMCh KOPOBBI-IEPBOTENKH YEPHO-TIECTPON MOPOJIBI
I rpynmer. Tak OHM ycTymanau TOJIITHHCKMM CBEPCTHHMIIAM HeMeukod cesexkuuu II rpynmel 1o
KOJINYECTBY SPUTPOLUTOB B KpOBH B 3uMHHMH nepuon Ha 0,33*1012/n (4,73% P<0,01), nerom — Ha
0,45*1012/n (6,24%, P<0,01), comepkaHuio remorioOWHa COOTBeTCTBeHHO Ha 2,47 /1 (2,13%,
P<0,05) u 2,95 r/n (2,52% P<0,05), rommruaam rojutanackoi cenekuuu 11 rpynmei— Ha 0,46%1012/1
(6,60%, P<0,01) u 0,68*1012/1 (9,43%, P<0,01), 3,42 t/n (2,95%, P<0,01) u 3,25 r/n (2,78%,
P<0,01), momecsam IV rpymmer — 0,18*%1012/n (2,58%, P<0,05) u 0,09*10 12/m (1,25%, P>0,05),
1,40 r/n (1,21%, P<0,05) u 1,92 r/n (1,64%, P<0,05), momecsam V rpynnsl — 0,24*10 12/1 (3,44%,
P<0,05) u 0,32*10 12/n (4,44%, P<0,05), 2,16 1/1 (1,86%, P<0,01) u 2,40 r/n (2,05%, P<0,05).

YCcTaHOBIEHO BIUSHHE TEHOTWIIA HAa COJEpXKaHHE albOyMUHa B CBIBOPOTKE KPOBH KOPOB-
nepBoTeNioK. [Ipu 3TOM MX MaKCHMaNBHBIM YPOBHEM OTIUYAJIKCHh KHUBOTHBIE TONIITHHCKOW MOPOJIBI
3apyOexHoi cenmexkuuu II u Il rpynm, 4rcTOKpOBHBIE KOPOBBI-TIEPBEHIIBI Y€PHO—TIECTPON MOPOIBI
I rpynmel, momecu IV u V rpynn xapakTepu30BaIvch MPOMEKYTOYHBIM HAClEOBAaHUEM IPH3HAKA.
JlocTaToyHO OTMETHUTBH, YTO KOPOBBI-TIEPBEHIIBI YEPHO-TIECTPO MOPOJLI | TpymIbl ycTymaau CBOUM
ceepctaunam I, III, IV w V Tpynn mo KOHIEHTPAlMH CHIBOPOTOYHOTO allbOyMHHA 3UMOMN
cootBeTcTBeHHO Ha 1,26 r/m (3,12%, P<0,01), 1,63 /i (4,04%, P<0,01), 0,64 r/n (1,58%, P<0,05),
1,40 t/n (3,47%, P<0,05), B metHmii cezon — na 1,00 r/i (2,38%, P<0,05), 1,25 r/n (2,98%, P<0,05),
0,15 /71 (0,36%, P>0,05), 0,90 /11 (2,14%, P<0,05).
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