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Abstract. The results of the study of the exchange of proteins and nucleic acids in the tissues
of chickens in connection with the age and physiological state of the body are given. It was
established that the live weight of experimental chickens met their standards, which are accepted
for the corresponding age periods. The fastest growth and development was observed in the first
three months of life, then body weight increased more slowly, and at the age of 6.5-12 months it was
maximum - 2000-2200 g for Leghorn chickens, 2200-2400 g - for New Hampshire chickens. The
absolute weight of the liver of Leghorn chickens gradually increased until almost 12 months of age
(spring egg-laying), and during molting and sexual rest (18 months) it significantly decreased (by
24%) and corresponded to the weight of the organ during puberty (4.5 months ). With the beginning
of a new egg-laying cycle (20 months), the weight of the liver increased again, but did not reach the
level of spring egg-laying (12 months). The relative weight of the liver gradually decreases with
age, except for the weight during winter egg laying (6.5 months) and during spring egg laying (12
months). During these periods, the relative weight of the liver does not change. The absolute mass
of both sections of the oviduct increases many times before the beginning of egg laying and reaches
its maximum values during spring egg laying, exceeding by 4-8 times their mass during puberty (4.5
months), and with the cessation of egg laying it sharply decreases and reaches the level during
puberty. With the beginning of a new egg-laying cycle, both sections of the oviduct increase again
by 2-4 times, but do not reach their mass at the age of 12 months. In the liver, the content of non-
protein nitrogen also actively increases with age, and its maximum values are noted at 6.5 and 12
months, that is, at the beginning and during the most intensive spring egg-laying, and during the
period of sexual rest, its amount decreases by 20-25%, with the beginning of the second ovulation
cycle, a new rise is noted, but to a lesser extent than in previous periods of sexual activity.
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In order to build a full-fledged theory of the ontogenesis of agricultural animals
and poultry, it is necessary to have a broad foundation of facts on the chemistry of
protoplasm and changes in its individual components during embryogenesis and in
the postnatal period of life up to aging and lethality, which is of great general
biological and practical importance in animal husbandry. In particular, the study of
metabolism in tissues is important for the correct organization of feeding and
maintenance of animals in order to increase their productivity.

Nucleic acids take part in the synthesis of specific proteins, in the growth and

reproduction of cells, in the transmission of hereditary properties [5, 6]. Changes in
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the number of nucleic acids in tissues can serve as indicators of the intensity of
protein synthesis in them, depending on the age and functional state of the body.

It is known that with age, the synthesis and rate of self-renewal of proteins
gradually decrease and at the same time the concentration of nucleic acids decreases,
which is equally characteristic of animals, microorganisms and plants, that is, a
phenomenon characteristic of all living nature [1].

With age, not only the amount of ribonucleic acids (RNA) and deoxyribonucleic
acids (DNA) in the protoplasm decreases, but also the ratio between nucleic acids,
proteins and lipids changes [7], reflecting the level of synthetic processes in the cell.

Given that the body of chickens synthesizes a large amount of protein, we
studied the peculiarities of their metabolism in different periods of their growth and
development at different physiological states of the body.

Research was conducted on egg-laying Leghorn chickens and New Hampshire
egg-meat breed in the following age periods: 2-3 days after hatching; 1, 2, 3 months —
growth and development; 4.5 months — puberty; 6.5 months - the beginning of egg
laying; 12 months - spring egg-laying; 18 months — sexual calmness, molting; 20
months - the beginning of a new egg-laying cycle. Feeding and maintenance of
chickens were complete, in accordance with age, season of the year and productivity.

Research objects: the liver is a heterogeneous organ that performs numerous
synthetic functions in the body; pectoral muscles — organs with pronounced
mechanical and energetic functions, which represent the most valuable part of the
carcass; oviduct, the function of which is extremely complex. In the oviduct, all
substances necessary for the completion of egg formation are added to the yolk.
Protein and non-protein nitrogen, collagen, nucleic acids and phosphoproteins were
determined in the tissues. In each series of experiments, there were 6-8 chickens,
which were slaughtered after a 12-hour diet. The removed tissues were immediately
placed on ice and examined. Average data were obtained based on the results of 6-8
studies and statistically processed.

The live weight of experimental chickens met their standards, which are
accepted for the corresponding age periods. The fastest growth and development was
observed in the first three months of life, then body weight increased more slowly,
and at the age of 6.5-12 months it was maximum - 2000-2200 g for Leghorn
chickens, 2200-2400 g - for New Hampshire chickens.

We will present the data obtained on the Leghorn breed. The absolute weight of
the liver gradually increased until almost 12 months of age (spring egg-laying), and
during molting and sexual rest (18 months) it significantly decreased (by 24%) and
corresponded to the weight of the organ during puberty (4.5 months). With the
beginning of a new egg-laying cycle (20 months), the weight of the liver increased
again, but did not reach the level of spring egg-laying (12 months).

The relative weight of the liver gradually decreases with age, except for the
weight during winter egg laying (6.5 months) and during spring egg laying (12
months). During these periods, the relative weight of the liver does not change. The
high weight of the liver at 6.5, 12 and 20 months can be explained by its increased
functional activity in connection with egg laying. Obviously, during the egg-laying
period, various egg precursors are synthesized in the liver.
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The absolute mass of both sections of the oviduct increases many times before
the beginning of egg laying and reaches its maximum values during spring egg
laying, exceeding by 4-8 times their mass during puberty (4.5 months), and with the
cessation of egg laying it sharply decreases and reaches the level during puberty.
With the beginning of a new egg-laying cycle, both sections of the oviduct increase
again by 2-4 times, but do not reach their mass at the age of 12 months.

The growth and development of the fallopian tubes are caused by hypertrophy
and hyperplasia of all layers of the organ, especially the tubular and unicellular
glands of the secretory layer. Different rates of growth and development of chickens
in different periods of post-embryonic life and dynamism of physiological states of
the body are related to the intensity and peculiarities of metabolism in different age
periods of life. we studied these features using the example of changes in the
nitrogenous and phosphorous compounds of the liver, pectoral muscles, the protein
part of the fallopian tube, and the uterus.

During the growth and development of the body, protein nitrogen accumulates
in the liver and muscles, and its maximum content is noted for the liver at the age of
6.5-12 months, for the muscles at the age of 12 months. At the age of 18 months
(sexual quiescence), the amount of protein decreases (more in the liver and less in the
muscles). With the beginning of a new egg-laying cycle, the level of protein nitrogen
rises slightly, but not higher than during the spring egg-laying period (12 months). In
the first days after birth, the liver contains 25-30% more protein than in the muscle, in
the following periods its amount in both organs is approximately the same, with the
exception of the age of 12, 18 and 20 months, when the protein in the muscles is
somewhat more.

Works [3, 6] show that in the post-embryonic period of life, the protein content
in tissues first increases, and then, after reaching a certain level, remains unchanged
or gradually decreases. Our data correspond to the general biological orientation with
the establishment of specific features for the liver and muscles of chickens. The
picture of protein nitrogen changes in the oviduct of chickens looks different. In the
process of growth and the onset of a new physiological state of the organism, the
content of protein nitrogen in the tissues of the oviduct changes dramatically,
especially in the protein part, where its amount increases by 50-70% compared to the
period of puberty, and during sexual rest it decreases by almost the same amount .
With the beginning of a new cycle of egg-laying (20 months), a new increase in the
protein content is noted, but it does not reach the indicators at 12 months of age.

Similar changes with age and a change in the physiological state are observed in
the uterus, but the total amount of protein is 24-45% less than in the protein
department, which is due to their different function in egg formation.

Obviously, the reactions of protein deamination and hydrolysis take place more
actively in the muscles than in the liver and oviduct. They contain more free nitrogen
compounds, such as nucleotides, creatine and creatine phosphoric acid, creatinine,
free amino acids, etc. In the pectoral muscles, non-protein nitrogen actively increases
in the first month of life, more slowly in the next three months and maximally in 6.5
months, that 1s, in the period when growth and development are mostly finished and
egg laying begins. In the following periods, the content of non-protein nitrogen in the
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muscles gradually decreases or almost does not change due to the change in the
physiological state of the body. Taking into account the intensive growth of protein
and non-protein nitrogen until now, we can say that during the period of growth and
development, protein synthesis prevails over other transformations, and in the future,
a dynamic equilibrium is established in the reactions of synthesis and decay of
nitrogenous substances.

In the liver, the content of non-protein nitrogen also actively increases with age,
and its maximum values are noted at 6.5 and 12 months, that is, at the beginning and
during the most intensive spring egg-laying, and during the period of sexual rest, its
amount decreases by 20-25%; with the beginning of the second ovulation cycle, a
new rise 1S noted, but to a lesser extent than in previous periods of sexual activity.
This directionality of changes in non-protein nitrogen is also observed in both
sections of the oviduct, in which it actively increases with the egg-laying period. At
this time, non-protein nitrogen in the protein part of the oviduct is 20-25% more than
during puberty.

Thus, the level of non-protein nitrogen in the liver and fallopian tube changes
not only with age, but also depending on the functional activity of the organ, which
changes depending on the physiological state of the body. This indicates that the most
active transformation of proteins in the liver and fallopian tube occurs during egg
laying, when the protein in the body is intensively synthesized, which is necessary for
the formation of egg mass and other needs of the body. Precursors of egg proteins are
obviously synthesized in the liver.

The high content of non-protein nitrogen in the tissues of the oviduct during
egg-laying 1s apparently due not only to the products of protein metabolism of
tissues, but also to low- and high-molecular nitrogen compounds brought by the
blood, the amount of which increases during egg-laying by 50-100% [4 ].

The data on protein and non-protein nitrogen allow us to conclude that each type
of tissue has its own characteristics of protein metabolism, which change differently
due to age and the physiological state of the body. Collagen swells well with an
excess of water and gives it away with increased removal of liquid from the body.

It was established that with age, the amount of collagen in the pectoral muscles
decreases, and the most sharply in the first two months of life - by 25-30% compared
to its content in day-old chickens, and by 18 months of age - by 50%. The amount of
water changes in approximately the same way. Similar changes in collagen with age
are noted [2] in the muscles of humans, pigs, and rats. Based on our data and those of
other researchers, it can be assumed that as the animal body ages, the content of
collagen in the tissues does not increase, but its physical and chemical structure
changes, in particular, it becomes stronger against tearing, the time of fiber
contraction increases, and its elasticity decreases. All these changes can be
considered as a result of the increase in the strength of the bonds between all the
components of the collagen complex, and not as a result of the accumulation of this
protein.

In the uterus, the amount of collagen is 20% greater than in the protein
department. This is consistent with the dynamics of water in them, the amount of
which is greater in the uterus than in the protein part of the fallopian tube. In both
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sections of the fallopian tube, the collagen content decreases with age, despite the
change in its functional activity.

[Ipn yTBOpeHHI IIKapajdylmd B MaTIi KoyareH ckiaxaB 2,95%, a mnpu
¢opMyBaHH1 OUTKY B OUIKOBOMY BiAIiI KUIBKICTh KOJIar€HY B MaTLi Oyia Maiike B
nBa pasu ounbiie — 4,34%. Bmict konareny 3poctae i B 6u1koomy Bigaui Ha 14,5%,
KOJIU STAIIE TIEPEXOAUTh Y MATKY.

In all periods of research, the muscles contained 4-6 times less RNA phosphorus
than in the liver and fallopian tube. In the liver and muscles, RNA phosphorus
actively increases until one month of age, that is, during the period of the most active
growth and development, when relatively large amounts of protein are needed as a
plastic material for developing organs and tissues, as well as for resistance. In
subsequent periods, the concentration of RNA in muscles steadily decreases with age
and almost does not change due to different physiological states of the body.

In the liver, a decrease in the content of RNA is noted only before puberty and
at 6.5 and 12 months, with the beginning and active spring egg-laying, there is a
sharp rise in the content of RNA in the cytoplasm of the liver - by 25-30% more than
at the age of 4.5 months. Then, with the completion of egg-laying, the amount of
RNA decreases again, and with the beginning of a new cycle of egg-laying, its
synthesis increases again.B m’s3ax Bwmict ¢ochopy JHK 3 Bikom moctymoBo
3MEHIIYEThCSA, KPIM THMYacoBoi crabim3zarnii B 4,5-6,5 1 12 wmicsiiB, TOOTO BMICT
JIHK B M’s13ax 3MIHIOETbCSI MPUOJIM3HO Tak caMo, sik 1 PHK.

The ratio of RNA phosphorus / DNA phosphorus remains constant until 12
months of age, and then increases slightly as a result of a relative decrease in nuclear
volume. In the liver, DNA phosphorus increases until the age of three months. At this
time, obviously, cells divide most actively, which 1s determined by the level of DNA
in them. During this period, the fastest increase in the absolute mass of the liver was
noted. At 4.5 months, the amount of DNA decreases by 10-12% compared to its
content at three months of age. With the beginning of egg-laying (6.5 months), the
greatest increase in DNA phosphorus is noted, in 12 and 20 months its level does not
actually change, and at 18 months, when egg-laying stops, the amount of DNA
increases by 24% compared to the period of spring egg-laying (12 months ) and a
new egg-laying cycle (20 months). This should be explained by a decrease in the
synthetic activity of liver cells and a relative increase in the volume of cell nuclei,
which is confirmed by a decrease in the nuclear-cytoplasmic ratio of RNA
phosphorus / DNA phosphorus, the amount of RNA phosphorus and the absolute
weight of the liver.

Attention is drawn to the higher phosphorus saturation of RNA cytoplasmic
formations of the protein department, in which it is 35-50% more than in the uterus,
which is due to the different level of protein synthesis in their glandular cells. In the
protein part of the oviduct, the entire mass of egg white proteins is secreted, and in
the uterus, a little collagen is produced to form the framework of the shell and the
epishell. The synthesis of ONK in the oviduct is more intense at 12 and 20 months,
that is, during the period of spring egg-laying and its new cycle, and at 18 months
(during sexual rest) the amount of RNA decreases, as it did before 6.5 months of age.
If we take into account that before the beginning of egg-laying (6.5 months) and
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especially before the period of spring egg-laying, both sections of the oviduct
increase by 4-8 times, and the phosphorus content of RNA increases in 12 and 20
months per unit mass of tissue, then when calculating for the whole organ, a colossal
synthesis of RNA is observed ( Fig. 7), which undoubtedly takes part in the synthesis
of egg proteins at the expense of amino acids brought by blood, and possibly also in
the transformation of other blood proteins into egg protein.

With the cessation of egg laying, the RNA content in both departments
decreases to the level at 4.5 months of age, and with the beginning of a new cycle of
egg laying, the amount of RNA increases again, but does not reach the indicators of
12 months of age. Phosphorus in DNA practically changes little until spring egg-
laying and during its repeated cycle, and increases by 43% during the period of
sexual rest. This can also be explained by the relative increase in the volume of the
nuclei of the glandular apparatus of the oviduct sections, which is indirectly
confirmed by the decrease in the mass of both sections of the oviduct (involution) and
a sharp decrease in the content of RNA up to this time, which saturates mainly the
cytoplasm.

The stability of the DNA phosphorus content per unit mass of tissue during the
egg-laying period is relative, since a large increase in DNA phosphorus is observed
when calculating the entire organ. This indicates its active synthesis before the egg-
laying period, as well as RNA. In our opinion, there is nothing unusual in this, since
RNA and DNA are genetically related, DNA determines the synthesis of RNA.

In the liver, the content of phosphoproteins gradually decreases with age and, in
fact, almost does not depend on the physiological state of the body. Another picture
of the dynamics of phosphoproteins in the oviduct. During puberty, there is very little
phosphorus in the tissues of the oviduct, and with the beginning of egg-laying (6.5
months) and especially during spring egg-laying (12 months), the number of
phosphoproteins increases sharply; during sexual rest (18 months) in the uterus, they
disappear completely, traces are found in the protein part. With the beginning of a
new cycle of sexual activity (20 months), the amount of phosphorus in
phosphoproteins increases again, but much less than during spring egg-laying (by 40-
35%).

Conclusions.

The exchange of total proteins, collagen and nucleic acids has specific features
for each type of tissue and depends on the age, physiological state of the body and
breed of bird.
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Anomauin. Haseoeni pesynomamu 00CHiONHCeHHST 0OMIHY OLIKI8 ma HYKIeIHOB8UX KUCIOM 8
MKAHUHAX Kypell Y 363Ky 3 8iKoM ma Qi3iono2iuHum cmaHom opeauizmy. Bemanoeneno, wo scusa
maca 0ocnioHux Kypeu 6ionogidana ix cmawnoapmam, AKi NpuuiHami 01s GIONOGIOHUX BIKOBUX
nepiodie. Haiibinbw weuoxuil picm i po3sumox GiOMi4anucy y nepuii mpu Micayi dHcumms, nomim
6aza mina 30i1buLy8anace nogiivhiwe, i y eiyi 6,5-12 micsayie éona oyna maxcumanvror — 2000-
2200 2 ona xypeii neceopu 2200-2400 e — ona kypeil nopoou Hwvio-cemnwuup. Abconomna maca
NeyiHKu Kypeu nopoou 1e220pH NOCMYNO080 3pocmana maidice 00 [2-micayHoeo iKYy (8ecHAHA
AUYeKnIaoxa), a nio wac IUHAHHA I cmamegoeo cnokoio (18 micayie) 3nauno 3meHwysanaco (Ha
24%) i sionogioana maci opeamy 6 nepiod cmamegozo 003pisants (4,5 micayi). 3 nouamxom H08020
yurny auyexiaoxku (20 micayis) maca newinKu 3H08Y 3p0Cmana, aie He 00CA2ANa PiBHs NPU 8eCHAHI
ayexnaoyi (12 micayie). Bionocna maca neyinku 3 8ikOM NOCHYNO80 3MEHULYEMbCS, 3d BUHMKOM
macu npu 3umosiu suyexnaoyi (6,5 micayis) i npu eecuaniu (12 micayis). B yi nepioou sioHocHa
Maca nedinku He 3MiHloemuvcs. Abconmomua maca 060x 8i00inie Alyenposody 30LIbULYEMbC 6
bazamo paszie 00 noyamky AUYEKIAOKU | MAKCUMATbHUX NOKA3ZHUKIE 00Cs2d€ Ni0 4ac BeCHAHOL
Alyexnaoxku, nepesuwyiouu 8 4-8 paszie ix macy 6 nepioo cmamegozo 003pieanus (4,5 micayi), a 3
NPUNUHEHHAM KIAOKU SIEYL PI3KO 3MEHULYEMbCA 1 00CA2A€ PIBHA 8 nepiod cmameso2o 003pieants. 3
NOYAMKOM HOB020 YUKTY AUYEKIAOKU 00ud8a 8i00inu Aiyenposody 3H08y 30iibutyiomvcs 8 2-4
pasu, ane He docsearoms macu ix 6 12-micaunomy 6iyi. B neuinyi emicm HebiIK08020 a30my 3 8IKOM
MAaKod*C AKMUBHO HAPOCMAE, | MAKCUMAIbHI NOKA3HUKU 11020 8i0miveni ¢ 6,5 i 12 micsayie, mobmo
Ha nouyamky i nio uac Haubiibu IHMEeHCUBHOT 8eCHANHOI AUYEKNAOKU, d 8 NEePIi00 CMame8o2o CnoKow
KinbKicmb 1020 3meHuwyemovcs Ha 20-25%,; 3 nouamkom NOBMOPHO20 YUKTY AUYEKIAOKU
BIOMINAEMBCS HOBUUL NIOUOM, Ajle 8 MeHWLiU MIDi, HIJIC 8 NONEPeOHi nepioou Cmamesoi akmueHOCMI.

Kniouogi cnosa: neuinka, Kypu, atiyekiaoxa, nopood, OiioK, azom,00MiH pe4o8uH
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