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Abstract. The results of the study of phosphorus metabolism at a high level of lactation are
given. In the first phase of lactation, a high content of NF was found in the blood of cows, in
subsequent phases due to depletion of phosphorus reserves in the body, the level of NF decreased,
and with the end of lactation, the amount of NF increased again. It is noted that the concentration
of pyruvic acid increases in the blood of pregnant animals. In the blood serum of rabbits in the
second decade of pregnancy, the content of phosphopyruvic acid (FPA) increases, and by the end of
pregnancy it decreases, with the beginning of lactation (post-sucking period), the level of FPK
increases again, but in the second half of the post-sucking period (15-20 days after birth), it
decreases , reaching the lowest values by the end of lactation 25-30 days after the cycle. The
content of KrF increases significantly by the middle of pregnancy, decreases by the time of
parturition, and increases slightly again by the end of the suckling period. In the conducted
experiments, lactating females were slaughtered 22-26 days after parturition. At the same time, the
tissues of control (non-lactating) rabbits were studied. The clearest changes were found only in the
NF content. In the liver of animals, the content of FPK, total and inorganic phosphate decreased, in
the muscles the level of NF only decreased, and in the blood not only NF, but also CrF. In the bones
of lactating rabbits, the level of total phosphorus and calcium was also slightly reduced. The results
of the experiments are convincing that during intensive lactation, animals have a significant
phosphorus deficiency, which is reflected in the content of total and inorganic phosphorus not only
in blood, but also in other tissues, in particular - liver, muscles and bones. In the blood of pregnant
and lactating animals, a certain dependence is observed between the activity of alkaline
phosphatase and the exchange of phosphorus compounds.

Key words: phosphorus, element, animals, phosphorylation, blood, fetus, diet, insolation

Formulation of the problem.

During the period of formation of the fetus in pregnant animals, all types of
metabolism increase and energy expenditure increases. In order to carry out synthesis
reactions, an increased formation of ATP is necessary due to the activation of those
processes during which ATP is resynthesized, that is, primarily due to the reactions of
oxidative and substrate phosphorylation. In addition, pregnant animals, in connection
with the expenditure of phosphorus on the formation of the fetus, feel an increased
need for this element.

Analysis of recent research and publications.

The state of exchange of phosphorus compounds in pregnant and lactating cows
can be concluded primarily from the change in the level of inorganic phosphate (NF)
in the blood of these animals. As expected, the content of NF in the blood serum of
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pregnant animals is not constant. In cows, in the first half of pregnancy, there is an
increase in NF [7 ], from the sixth month, its level decreases. The minimum content
of NF is detected in the ninth month of pregnancy.

According to [ 2], the NF content in the blood of pregnant rabbits gradually
decreases until parturition. The main depot from which the body uses phosphorus
during pregnancy is bone tissue. In the middle of pregnancy, the bulk of phosphorus
is sent to the placenta. At the end of pregnancy, phosphorus especially intensively
leaves bone tissue and passes through the placenta to the fetus, saturating its tissues,
especially bone tissue.

The level of NF in the blood of pregnant women largely depends on the nature
of animal feeding. [ 6] in 50 pregnant rabbits, it was possible to prevent a decrease in
the level of NF in the blood by introducing phosphorus and calcium into their diet.
With a well-balanced diet with an optimal content of protein, phosphorus and
calcium, it is possible to keep the level of NF in the blood of pregnant animals within
normal limits.

Phosphorous metabolism reaches a significant stress at a high level of lactation.
In the first phase of lactation in the blood of cows [ 3] found a high content of NF, in
subsequent phases due to depletion of phosphorus reserves in the body, the level of
NF decreased, and with the end of lactation, the amount of NF increased again.

Studies [2, 5 ] showed that in winter and spring, the phosphorus balance in
lactating cows is negative (as early as the sixth and seventh months of lactation). A
positive balance of phosphorus appears only at the end of the lactation period.
According to the author's observations, in the summer months with the presence of
green fodder, the phosphorus balance becomes positive from the sixth month of
lactation. the main reason for the normalization of phosphorus-calcium metabolism
was the increased insolation of animals and the synthesis of vitamin D3.

Research material and methodology.

It was noted [4 ] that there is an increase in the concentration of pyruvic acid in
the blood of pregnant animals. In the blood serum of rabbits in the second decade of
pregnancy, the content of phosphopyruvic acid (FPA) increases, and by the end of
pregnancy it decreases, with the beginning of lactation (post-sucking period), the
level of FPK increases again, but in the second half of the post-sucking period (15-20
days after birth), it decreases , reaching the lowest values by the end of lactation 25-
30 days after the cycle. The content of KrF increases significantly by the middle of
pregnancy, decreases by the time of parturition, and increases slightly again by the
end of the suckling period. The content of ATP+ADP during pregnancy and lactation
changed relatively little. Only a slight increase in the level of adenine nucleotides was
observed in the middle of pregnancy and a slight decrease at the beginning of
lactation. By the end of the lactation period, the content of ATP + ADP increased
slightly again. The content of NF changed to a much greater extent. By the middle of
pregnancy, its level increased, and by the end of pregnancy it decreased, at the
beginning of the suckling period, an increase was observed again and a subsequent
significant decrease until the end of lactation.

In general, the dynamics of the studied components during pregnancy and
lactation is characterized by an increase in the level of macroergs and NF in the
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middle of pregnancy. The level of phosphorus compounds decreases by the period of
flowering. With the beginning of lactation, the content of KrF, FPK and NF
increases, and by the end of the suckling period, it decreases again.

The high content of phosphorus compounds and inorganic phosphate in the
middle of pregnancy indicates the activation of the metabolic processes of the
mother's body in connection with the intensive growth of the fetus. The simultaneous
increase in the amount of FPK, ATP + ADP, KrF and NF indicated the acceleration
of glycolysis and oxidative phosphorylation reactions.

In the second half of pregnancy, a significant part of nutrients is directed to the
fetus. The body weight of the embryos increases rapidly at this time. Intensive
synthesis reactions in the body of embryos require significant energy expenditure. In
connection with the mobilization of proteins and energy-rich phosphorus compounds
by the growing fetus, the reserves of these substances are depleted, and their level in
the blood of the mother's body decreases.

In lactating rabbits, a significant part of NF is excreted with milk. It is possible
that inorganic phosphate under these conditions becomes a factor that limits the
intensity of glycolysis reactions and ATP resynthesis, as well as phosphorylation of
components of the glycolytic cycle.

During intensive lactation, the ATP content in the blood of animals does not
decrease, but the amount of CrF decreases, the phosphate groups from which are
more intensively transferred to ADP (CrF + ADP — ATP + creatinine).

It was interesting to find out the influence of lactation on the content of
phosphorus compounds in animal tissues. For this purpose, the studied components
were determined not only in blood serum, but also in liver, muscles and bones. In the
conducted experiments, lactating females were slaughtered 22-26 days after
parturition. At the same time, the tissues of control (non-lactating) rabbits were
studied.

The most clear changes are found only in the content of NF. The content of
FPK, total and inorganic phosphate decreased in the liver of animals, the level of NF
only decreased in the muscles, and not only NF, but also CrF in the blood. In the
bones of lactating rabbits, the level of total phosphorus and calcium was also slightly
reduced.

The results of the experiments show that during intensive lactation, animals have
a significant deficiency of phosphorus, which is reflected in the content of total and
inorganic phosphorus not only in the blood, but also in other tissues, in particular, the
liver, muscles and bones.

In the blood of pregnant and lactating animals, a certain dependence is observed
between the activity of alkaline phosphatase and the exchange of phosphorus
compounds.

The activity of alkaline phosphatase changes significantly during pregnancy and
lactation in animals. It increases in the first half of pregnancy, sharply decreases in
the second half, remaining very low throughout it and in the first half of lactation. In
the second half of lactation, the activity of phosphatase is restored to the initial level,
which is determined in animals before the beginning of pregnancy.
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Table 1 - The content of phosphorus compounds in the tissues of lactating and
non-lactating rabbits (in mg% P)

components, Non-lactating rabbits lactating rabbits in %
that are number M+tm number M+tm
determined of of
animals animals
Liver
PDK 6 2,63 +0,39 6 1,72 £0,38 65,40
ATP + ADP 6 17,01 + 3,06 6 17,43 +041 | 102,46
HR 6 19,46 + 0,44 6 16,01 + 1,24 82,27
General R 6 325,6 £33,2 6 2279 £9.84 69,99
Muscles
PRK 6 3,14 £ 0,45 6 3,64 £0,28 115,92
Kp R 6 33,94 £ 0,35 6 31,45+0,29 | 92,26
ATP + ADP 6 22,80 +1,33 6 2294 +£1,00 | 100,61
PRK 6 21,16 + 3,44 6 13,66 £0,70 | 64,55
General R 6 310,0+ 334 6 2553+ 14 82,34
Blood
PDK 6 0,41 £0,03 6 0,31 £0,04 72,09
Kp R 6 0,72 +£0,13 6 0,42 + 0,03 58,33
ATP + ADP 6 2,92 +0,33 6 2,85+0,16 97,60
HR 6 4,01 £0,32 6 2,51 +£0,14 62,18
Calcium (mg%) 6 15,24 + 0,48 6 11,20+042 | 73,49
Bones 6
Phosphorus is 6 6514 £ 90 6 6139 £51 94,24
common
Calcium (mg%) 6 15740 £ 514 6 14811 =187 | 94,10

At the first stage of pregnancy, some parallelism is observed between the
components to be determined. With a sharp increase in phosphatase activity in the
second half of lactation, the content of labile phosphates and NF decreases, that is, in
this period, an inverse relationship is observed between these components.

The obtained materials showed the presence of rather complex connections
between alkaline phosphatase and the exchange of phosphorus compounds. As [7 ]
showed, with the increase in the activity of alkaline phosphatase in blood serum, the
level of NF increases. Similar results were observed when rabbits were irradiated
with UV rays. But such dependence is not always manifested. There are known cases
when an inverse relationship is found between the NF level and the activity of
alkaline phosphatase, and this will be more natural and understandable. For example,
with rickets in animals, high activity of the enzyme is often observed at a low level of
NF.

How the activity of alkaline phosphatase changes in the mammary gland of rats
during pregnancy is very clearly shown [ 1].
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If we compare the activity of the enzyme in the blood of pregnant rabbits with
the indicators of phosphatase activity in the mammary gland, it can be understood
that during this period the activity of the enzyme in the blood falls due to the
mobilization of alkaline phosphatase by the mammary gland.

It is possible that in the second half of lactation, the excretion of phosphorus with
milk and a significant decrease in the reserves of this component in the body cause a
low concentration of NF in the blood of animals. The need for growing baby chicks,
which suck their mother’s milk, is increasing every day. There is a persistent need for
additional mobilization of phosphorus into the blood, and then into the milk. One of
the ways of this mobilization is the increase in the activity of alkaline phosphatase, an
enzyme that catalyzes the separation of NF from organic phosphorus compounds.
Thus, the increase in the activity of alkaline phosphatase in this case, as in rickets,
should be considered as an adaptive act caused by a drop in the level of NF in the
blood to values that are below the physiological norm.

One of the reasons for the increase in the activity of alkaline phosphatase in the blood
of animals at the end of the lactation period is a drop in the level of metabolism in the
mammary gland due to the attenuation of its function
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Anomauia. Haseoeni pezyromamu 0ocniosxicenus Gochoprnoco oOMiHy npu 8UcoKom) pieHi
naxkmayii. B nepwiti ¢haszi naxmayii 6 kpogi kopie 3HaX0AUB sucoxuil emicm H®, 6 nacmynui ¢azu
8 368 13Ky 3 BUCHANCEHHAM 8 Op2aHi3mi 3anacie pocghopy, pisenv H®D 3nudicysascs, a i3 3aKiHueHHAM
nakmayii  kinekicms H® 3pocmana 3mn08y. Biomiueno, wo 6 Kposi 6a2imHux meapum
cnocmepieaemvcs 3pOCMAHH KOHYeHmpayii niposunocpaouoi xuciomu. B cupoeamyi kpoei
Kpinbuux 6 opyeiu 0exadi eacimnocmi Hapocmae emicm gocghoniposunozcpadrnoi kuciomu (OIIK), a
00 KIHYsl 8G2IMHOCMI 3HUNCYEMbCS, 3 Novamkom Jaakmayii (niocucnutl nepioo) pieenv PIIK
Hapocmae 3HO8Y, ane 6 Opyeili nonosuHi niocuchozo nepiody (15-20 0i6 nicis oxpony) 6iu
SHUNCYEMbCA, 0ocsa2arodu 00 Kinys nakmayii Ha 25-30 000y nicisi OKpOLy HAUHUNCYUX BETUHUH.
Bumicm Kp® 0o cepedunu 6azimnHocmi 3HAYHO 3pOCMAE, 00 MOMEHM) OKPOLY 3HUNCYEMbCA, A 00
KiHYsL NIOCUCHO20 nepiody 3HO8Y Odewo 3pocmac. Y TPOBEACHUX IOCHiIax JIAKTYIHO4l CaMKH
3a0uBanuch Ha 22-26 noOu micist okpony. OOHOUACHO OOCHIONHCYBANUCH MKAHUHU KOHMPOTbHUX
(Henaxmyrouux) kpinebuux.Haubinow uimxi sminu euseisiomvcsa auwe y emicmi H®. B neuinyi
meapun 3menwygascs emicm DIIK, 3aeanbHo2o ma HeopeaniynHozo ¢hocghamy, 6 m’azax auuie
sHudicyeascs pieenv HD, a 6 kposi ne minoku HD, ane i Kp®. B kicmkax nakmyrodux Kpiibyux
piseHb 3azanvHoco Gocgopy i karvyiro Oye makodc Oewo 3uudiceHum. Pesynomamu oOocnidie
NEepeKoOHYIOMb 8 MOMY, WO NpU [HMEHCUBHO NPOMIKAIOUIl J1aKmayii meapuHu Maroms 3HAYHUL
Odeiyum gpocghopy, wo 8idobpadcacmvcsi Ha 8MICMI 3a2ANbHO20 MA HEOP2aHiuHo20 pocgopy He
MINbKU 8 KPOBI, ane Ut IHWUX MKAHUHAX, 30KpemMa — nedinyi, M a3ax i Kkicmkax. B kpogi eacimuux i
JIAKMYIOUUX MEAPUH MIdC AKMUBHICMIO JIYAHCHOI ocgamasu i obminom GocgopHux cnoayk
cnocmepieaemvcs NeeHA 3A1eHCHICb.

Kniouogi cnosa: c¢ocgop, eremenm, meapunu, gocghopunysanus, Kpoe, N0, pPayioH,
IHCOnAYIA
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