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Abstract. We have established a rather important role of calcium-protein complexes of blood
during lactation. Highly productive cows with a milk yield of up to 6,000 kg of milk and with a milk
yield of 2,000-3,000 kg per lactation were studied. It turned out that there were significantly more
complexes in the blood of high-yielding cows than in medium-yielding cows, while the content of
total calcium in the blood of cows during lactation changed slightly in both the first and the second.
The amount of calcium bound to albumins significantly decreases during lactation and becomes the
lowest during the dry period (6 times less than the norm). In the blood of high-fat dairy cows
(Jerseys), the content of cholesterol-albumin complexes is always higher (by 20% or more) than in
moderately fat dairy cows (for example, black and spotted). The number of phosphatide-protein
complexes in the former was always higher by 30% or more than in the latter, despite the fact that
the content of total protein in the serum is less in Jerseys than in black-spotted cows. With a
decrease in milk yield, the ability of blood albumins to bind phosphatides in high-fat dairy Jersey
cows was always 30-40% higher than in black and spotted cows. Research results indicate that in
the blood of beef cows, almost all cholesterol is in the form of complexes with proteins and, above
all, with serum albumins. With animal diseases (endometritis, paresis, litter retention, etc.), the
number of these biocomplexes decreases sharply, and the content of free cholesterol increases
sharply (sometimes 8-10 times against the norm). At the same time, the number of cholesterol-
globulin complexes in sick animals increases.
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Introduction.

Biocomplexes or mixed biopolymers are formed during life from proteins and
carbohydrates. Fats, nucleic acids, mineral substances and other compounds of the
body as a result of their interaction with each other. Biocomplexes are quite
numerous, diverse in composition, strength and properties. The formation of
biocomplex compounds in the tissues and fluids of the body is a mandatory process
of vital activity. Biocomplexes are found in the body of all animals, plants, viruses,
and microorganisms[2].

The discovery and study of these substances led to new important insights into
the science of cell structure and metabolism. first of all, a new chapter on the
supramolecular structures of the cell appeared. Then, in connection with the study of
the role and importance of these substances in the life process, completely new ways
of studying the metabolism of substances in the body of animals, plants, and
microorganisms were revealed. The study of biocomplexes in the dynamics of the life
process was of particular importance[6].
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The main stages of metabolism are as follows: chemical and physicochemical
characteristics of substances that enter the body with food; processes of digestion and
absorption of substances; state of substances in blood and tissues; processes of
breakdown and synthesis of proteins, fats and carbohydrates in the body; regulation
of metabolic processes; metabolic products that are excreted from the body. The
leading role in metabolism belongs to protein[1].

Biocomplexes of cell organelles take an active part in the most important
metabolic processes: transport of substances, protein synthesis, activation of
metabolic substances, temporary binding of metabolic substances, regulation of
enzymatic processes, etc. A much more important role of biocomplexes in blood and
tissue juice has been proven. Different biocomplexes in the blood are quite well
studied [4].

Metabolism begins with the assimilation of substances that come with food. In
this phase, at the moment of absorption and immediately after that, the substances
interact with blood and tissue proteins. Biocomplexes of different complexity,
strength and activity appear.

Biocomplexes formed in this phase of exchange can be called biocomplexes of
the first order. They have properties that differ from the properties of the components
that form them, and are quite active in further metabolic reactions. As shown by
studies [5], among them there are biocomplexes, some of which reveal the functions
of catalysts, others - transmitters of nervous excitement or carriers of various
substances, and others - regulators of metabolism; there are biocomplexes that take
part in mechanical functions, create immunity, regulate permeability, tissue swelling,
etc. Examples of such biocomplexes include rhodopsins in the eye, coenzymes in
tissues, properdins, antibodies, bound vitamins and hormones in the blood, etc.

All these complexes are quite dynamic. Under the influence of the central
nervous system, various physical and chemical environmental factors, etc., they
disintegrate into their components. As a result, free metabolites are simultaneously
determined in the blood and tissues: glucose, fatty acids, choline, adrenaline,
cholesterol, histamine, Ca, K, Mg and other substances. However, the same
metabolites can again form a complex when physiological conditions change, and
then the amount of free substances decreases. Therefore, in the assimilation phase of
exchange, the most mobile compounds are first-order biocomplexes [3,7].

Goal. Comprehensively characterize both permanent and temporary biochemical
reactions and processes in body tissues and fluids that occur continuously, and based
on these studies understand all forms of the state of substances in the body and
develop methods of influencing and controlling metabolism. This is the main way to
increase the productivity of farm animals. Studying the dynamics of these complex
substances will reveal the most hidden states in the animal organism and the life
process.

Research results.

Other processes take place in the dissimilation phase of exchange. Biochemical
complexes of the first order are in a state of certain chemical excitation and
disintegrate. But intermediate products of metabolism (polypeptides, urea, amino
acids, uric acid, sugar, fatty acids, etc.) in a certain amount again interact with
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proteins and other tissue substances, and new biochemical complexes are formed,
which are called second-order complexes. They, like first-order complexes, have
physiological activity, but are less complex. As examples of biocomplexes of the
second order, we can cite glycoprotein complexes of blood, aminoprotein complexes,
acylprotein complexes of tissues, lipoprotein complexes of milk, etc. The above ideas
about the participation of biocomplexes in the metabolism of farm animals were
confirmed in our research.

Our research revealed proteid, lipoprotein, glycoprotein, nucleoprotein,
metalloprotein and other biochemical complexes in the blood and tissues of animals
and revealed their dynamics in different periods of productive activity, in particular
during the synthesis of milk and fat in cows, wool in sheep, eggs in poultry, and also
with barrenness of cows, with mastitis, rickets and other diseases. Many important
facts were established in numerous experimental studies. First of all, it was indicated
that in the blood of animals during the periods of the highest productivity, the most
dynamic and active participants of the exchange are the biochemical complex
compounds of proteins with phosphatides, proteins with sterols, proteins with
carbohydrates, minerals and other substances. On the contrary, free substances -
phosphatides, cholesterol, calcium, potassium, etc. - are less active. The number of
free compounds and their complexes with proteins changes due to changes in
physiological conditions and reflects the most intimate aspects of metabolism.

It should be noted that in highly productive laying hens, a significant part of
blood calcium is bound in complexes with both albumins and globulins. However, if
the amount of total calcium in the blood of hens during the period of preparation for
egg laying and at its beginning changes little, the content of calcium bound to
globulins increases many times compared to the period of rest.

During the period of intense egg laying, the number of complexes of globulins
and phospholipids increases rapidly (by 8 times or more against the norm). At the
same time, the number of albumin and phospholipid complexes decreases. Thus, the
great role of lipoprotein complexes is revealed. When the egg-laying process is
completed, the position is restored. It can be concluded that the indicated blood
complexes take part in the synthesis of egg protein as the main building material and
activate this process.

We have established a rather important role of calcium-protein complexes of
blood during lactation. Highly productive cows with a milk yield of up to 6,000 kg of
milk and with a milk yield of 2,000-3,000 kg per lactation were studied. It turned out
that there were significantly more complexes in the blood of high-yielding cows than
in medium-yielding cows, while the content of total calcium in the blood of cows
during lactation changed slightly in both the first and the second. The amount of
calcium bound to albumins significantly decreases during lactation and becomes the
lowest during the dry period (6 times less than the norm). It is this calcium bound to
albumins that most easily enters the metabolic processes and is most quickly used in
the process of milk synthesis, and the complexes in general stimulate milk
production.

The amount of calcium-protein complexes in the blood of cows that stopped
giving milk was always very low. This indicator is specific for low-yielding cows.
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Thus, it is necessary to study the dynamics of calcium in the blood, first of all, by the
forms of bound calcium, that is, by calcium-protein complexes.

Lipoprotein complexes were also found to be very mobile in the blood of
lactating cows. In all periods of lactation, phosphatide-globulin complexes prevailed
in the blood, while phosphatide-albumin complexes appeared in smaller quantities
and only slightly increased until the dry period.

The blood of low-yielding cows always contained less phosphatide-globulin
complexes and more phosphatide-albumin complexes than the blood of high-yielding
COWS.

Complexes of cholesterol with proteins are extremely mobile in the blood.
Research results indicate that in the blood of beef cows, almost all cholesterol is in
the form of complexes with proteins and, above all, with serum albumins. With
animal diseases (endometritis, paresis, litter retention, etc.), the number of these
biocomplexes decreases sharply, and the content of free cholesterol increases sharply
(sometimes 8-10 times against the norm). At the same time, the number of
cholesterol-globulin complexes in sick animals increases. In the blood of high-fat
dairy cows (Jerseys), the content of cholesterol-albumin complexes is always higher
(by 20% or more) than in moderately fat dairy cows (for example, black and spotted).
The number of phosphatide-protein complexes in the former was always higher by
30% or more than in the latter, despite the fact that the content of total protein in the
serum 1is less in Jerseys than in black-spotted cows.

With a decrease in milk yield, the ability of blood albumins to bind phosphatides in
high-fat dairy Jersey cows was always 30-40% higher than in black and spotted cows.
It is interesting to note that the content of cholesterol-protein complexes in the milk
of these cows differed more sharply. Jerseys had almost 2 times more cholesterol-
casein complexes than black and spotted ones.

A number of studies have established the active role of blood biocomplexes in the
growth and development of animals, pregnancy, intense muscle work, wool
synthesis, in states of extreme excitement, etc.

Conclusions.

The obtained results show that biocomplexes play an important role in the
metabolism of highly productive animals. They are especially active during intense
productive activity of the body. Therefore, it is necessary to study the role and
significance of biocomplexes of blood and tissues in highly productive farm animals,
which will allow to understand the main metabolic processes of animal productivity.
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Anomayia. Hamu eécmanosiena 0ocumov 6axciuéa poiv KATbYil-NpomeioHux KOMNIEKCie
Kpogi npu naxkmayii. J{ocnioxcysanu ucokonpoOyKmueHux Kopie 3 Haooem 0o 6000 ke monoka i 3
Hadoem 2000-3000 ke 3a naxmayir. Buseuiocs, wjo y 6UCOKONPOOYKMUBHUX KOPI8 8 KpOGi
KOMNAEKCi8 OYI0 3HAYHO Ollblie, HINC ) CepeOHbONPOOYKMUBHUX, MOOI 5K 8MICM 3A2ANbHO20
Kanvyito 6 Kpogi Kopie 8 npoyeci nakmayii 3MIHI08ABCSA AK ) Nepuiux, maxk i Opyeux He3HauHo.
Kinvxicme kanvyiro, 36’a3amo020 3 anbOyMiHamu, npu JaaKmayii NOMIMHO 3HUNCYEMbCA | 8
cyxocmitiHuti nepio0 cmae HauHuxcyum (6 6 pazie MmeHwe npomu Hopmu). B kposi
BUCOKONCUPHOMOTIOUHUX KOPI8 (0dicepceis) emicm Xoaecmepon-aib0yMIHOBUX KOMNAEKCI8 3a8HCOU
suwuti (Ha 20% ma Oinvwe), HidC VY NOMIPHO JHCUPHOMONOUHUX (HANPUKIAO, UYOPHO-PAOUX).
Kinvkicmo pocghamuo-npomeionux xomnnexkcie y nepuiux 3aexcou oyna suwa na 30% ma oinvuie,
HIDIC 8 THUWUX, He OUBIAYUCH HA me, W0 8MICI 3A2albHO20 OLIKY y cuposamyi MeHwe y 0dcepceis,
HIJIC Y YOpHO-psaOUX Kopis. Ilpu 3uudicenHi Haooig 30amuicmv anbOYMiHI6 KpOGI 38 sA3yeamiu
gochamuou y BUCOKONCUPHOMOTIOUHUX OdHCEPCElCbKUX KOpig 3asxcou Oyaa euujoro Ha 30-40%,
HIJIC Y YOPHO-psAOUX. Pe3ynomamu 0ocniodcensb 8Ka3yoms Ha me o 8 KPo8i MilbHUX KOpie mauidice
V68ect X0a1ecmepos 3HAX00UMbCA y 8UNA0I KOMNIEKCI8 3 OiIKamu i nepui 3a éce 3 anbOYMiHamu
cuposamxku. Ilpu xeopobax meapur (emdomempum, napes, 3ampumKka HOCAiOy MOW0) KilbKicmb
yux OIOKOMNIEKCI8 Pi3KO 3MEHULYEMbCA, A BMICI BIILHO20 X0JleCmepoLy pi3ko 3pocmae (iHooi y 8-
10 pazie npomu Hopmu). OOHOUACHO KINLKICMb X0AeCmepoi-2100YNIiHO8UX KOMNAEKCI8 V X8OPUX
MBapuH HapoOCmae.

Knwuoei cnoea: 6Gioxomnnexcu, OLIKU, HYKIEIHOGI KUCIOMU, HCUD, OP2AHIZM, MEAPUHU,
KIMuHu
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