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The study of factors influencing the processes of protein metabolism in the poultry body will help to better balance
the diet, which will help to more effectively stimulate the growth of animal productivity. The aim of the work was
to investigate the role of the autonomic nervous system in protein metabolism and to take into account the individual
characteristics of the poultry organism, characterized by different tone of the autonomic nervous system. The
formation of experimental groups of animals was carried out by electrocardiographic examination using the Baevsky
method, on the basis of which three experimental groups of animals were formed: normotonics, vagotonics, and
sympathotonics. The blood serum was studied using a LabLine-010 spectrophotometer (Austria) and test systems
from Laboratory Granum LLC, Kharkiv. Kharkiv. According to the results of the biochemical study, it was found
that the content of total protein, which was compared with the experimental group of normotonics (46.10+1.35 g/l)
with a balanced sympathovagal balance, was 14.8 % lower than that of the experimental group of sympathotonics
(54.10+2.60 g/1) (P<0.01) and 18.1 % lower than that of the experimental group of vagotonics (56.30+1.90 g/1)
(P<0.01). The albumin content, which was compared with the experimental group of normotonics (4.56+0.55 g/1)
with a balanced sympathovagal balance, was 40.55 % lower than that of the experimental group of sympathotonics
(6.96+0.49 g/1) (P<0.001) and 1.5 times lower than that of the experimental group of vagotonics (7.67+0.38 g/l)
(P<0.01). The creatinine content compared to the normotonic group (47.12+0.77) with a balanced sympathovagal
balance was lower than that of the experimental group by 6.77 % compared to the experimental group of vagotonic
poultry (7.67+0.38 g/l) (P<0.001). Taking into account the individual characteristics of the poultry organism and
establishing the tone of the autonomic nervous system, it was determined that the autonomic nervous system has an
effect on protein metabolism in poultry. The prospect of further research is to study the use of nanoaquahelate
preparations to improve productivity and metabolic processes, taking into account the tone of the autonomic nervous
system.
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BuBuenHs (akTopiB BIUIMBY Ha MPOLECH OOMiHY OiKiB y OpraHi3Mi NTHI JOIOMOXE Kpaie 30a1aHCOBYBAaTH
pamioH, IO AOMOMOXE OLIBII e(peKTUBHO CTHMYIIOBATH 3piCT HPOAYKTHBHOCTI TBapuH. Meroio podoru Oyio
JIOCIIIUTH POIb aBTOHOMHOI HEpBOBOI CHCTEMHU y OiTKOBOMY OOMiHI Ta BpaXyBaTH iHIUBiTyalbHI OCOOIHBOCTI
OpraHi3My INTHI[, IO XapaKTEPU3yBAIMCS Pi3HUM TOHYCOM aBTOHOMHOI HEpBOBOI cucremu. PopMyBaHHS
JIOCHIAHUX TPyH TBAapHH BHUKOHYBAIOCS 3aBJISKU EIEKTPOKapAiorpaidyHOMy MOCII/DKEHHIO 3 METOAMKOI0
BaeBcbkoro, Ha miAcTaBi sikoi Oyno cpOpMOBaHO TPU JAOCIHITHI I'PYNH TBAapHH: HOPMOTOHIKH, BarOTOHIKH,
CHUMITATOTOHIKH. J{OCHI/KEHHSI CHPOBATKU KPOBI BUKOHYBAJIOCS 3a AOMOMOroo crekrpodoromerpa LabLine-010
(ABctpis) Ta Tect cucreM Bim TOB «JlaGoparopis I'pamym» M. XapkiB. 3a pesyapratamMu 6i0XiMi9HOTO
JIOCII/DKCHHS BCTAQHOBIEHO, IIO BMICT 3araJbHOro OLIKy, IO IOPIBHIOBABCS BIZHOCHO JOCTIAHOI TPYIH
HOPMOTOHIKIB (46,10£1,35 1/11) i3 30a1aHCOBaHUM CHMIIATOBAryCHUM 0allaHCOM OYB MEHIIHMM BiJIHOCHO JTOCIIiTHOT
rpynu cummaroToHikiB (54,10+2,60 r/n1) Ha 14,8 % (P<0,01) Ta Ha 18,1 % MeHIIMIl BiTHOCHO IOCTIAHOI TPyHH
BarotoHikiB (56,30+1,90 r/n) (P<0,01). Bmict anbOyMiHiB, L0 MOPIBHIOBABCSA BiJHOCHO OCITIIHOI TPyHH
HOPMOTOHIKIB (4,56+0,55 1/11) i3 30aNaHCOBAHMM CHMIIATOBaryCHHM OanaHcoM OyB MEHIIHMM BiJHOCHO IOCIiJHOI
TPYIU CHMIIATOTOHIKIB (6,96+0,49 r/m) Ha 40,55 % (P<0,001) Ta y 1,5 pasu MeHIINH BiJHOCHO JOCIiIHOI IpymH
BaroToHikiB (7,67+0,38 r/m) (P<0,01). BwmicT xpeaTuHiHy, IO MHOpiBHIOBABCS BiJHOCHO MAOCIIAHOI TIpyIH
HOPMOTOHIKIB (47,12+0,77) i3 30aaHCOBaHUM CHMIIATOBAaryCHUM OalaHCOM OyB MEHIIUM BiJIHOCHO JOCIIiIHOT
rpynu MeHmuH Ha 6,77 % BiTHOCHO mocmimHOI rpymu BaroToHikiB (7,67+0,38 r/m) (P<0,001). BpaxyBaBmm
iH/IMBITyabHi OCOOIMBOCTI OpraHi3My NTHILI Ta BCTAHOBUBIIN TOHYC aBTOHOMHOI HEPBOBOI CHCTEMH, BU3HAYCHO,
110 aBTOHOMHA HEPBOBa CHCTEMa Ma€ BILIMB Ha OiTKOBHi 00MiH y ntuii. [lepcrneKTHBOO MOAAITBIIOrO JOCITIHKSHHS
€ BHUBYCHHS MHTaHHA 3aCTOCYBAHHsS MpEMapaTiB HAHOAKBAXEJATiB /Ul MOKPAIICHHS MPOAYKTHBHOCTI 1
MeTaboIIYHUX MPOLECIB i3 BpaxyBaHHs TOHYCY aBTOHOMHOI HEPBOBOI CHCTEMH.
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Tpuwyx A. B. B3aeM03B’30k O11KOBOro OOMiHY Ta aBTOHOMHOI HEPBOBOI CHCTEMH y Kypeii-Hecydok. Scientific Progress & Innovations. 2024.

Ne 27 (3). C. 89-94.

Scientific Progress & Innovations e 27 (3)
89


https://journals.pdaa.edu.ua/visnyk
mailto:karpovskiy@meta.ua
mailto:karpovskiy@meta.ua

Introduction

Protein metabolism plays a significant role in the
development of laying hens, which will significantly
affect their productivity [3]. It has been established that
4—-6 weeks before the first egg-laying, the development of
secondary reproductive organs and follicle growth in the
ovary occurs in birds. The highest consumption of energy
organic compounds and protein is used during the period
of active egg-laying. Thanks to the successful adjustment
of these components, it is possible to maintain a stable
flock productivity, especially in the first period of
egg-laying [7, 9]. It has been established that protein and
poultry productivity are interdependent, as evidenced by
the fact that the increase in protein in the diet increases
productivity. Taking this feature into account, the need for
protein-rich plant feeds in poultry farms is growing [2, 8].

The use of large amounts of protein to improve
poultry performance is not a one hundred percent
solution. This is because this issue combines additional
factors [5, 20]. The first of which is the issue of protein
metabolism, it is worth considering that the body has
systems for regulating metabolic processes. The second
issue that arises when improving protein metabolism is
that excessive protein consumption in poultry farms
causes an environmental problem [16, 18]. Returning to
the issue of systems that correct metabolic processes, it is
worth noting neurohumoral regulation. It is the combined
work of the nervous system and hormones that maintains
the body's homeostasis. It is worth noting that each animal
has individual characteristics of metabolic processes.
Since each organism is not identical to the other,
identifying these differences is important to help
better balance the animal's diet to improve metabolic
processes [17, 19].

Determining the tone of the autonomic nervous
system will facilitate the analysis of individual animal
characteristics, which will help to better study metabolic
processes in the body. Further, understanding this issue
provides scientists with a foundation for improving the
course of metabolic processes in the animal body, which
will become a source of necessary information for
production, which will improve productivity [1, 12].

The purpose of the study

The aim of the work was to investigate the role of the
autonomic nervous system in protein metabolism and to
take into account the individual characteristics of the
poultry organism, characterized by different tone of the
autonomic nervous system.

Materials and methods

An electrocardiographic study was performed with
the recording of electrical potentials of the bird's heart
for at least 100 cardiac intervals. The electrodes of the
cardiograph were placed at the site of the humerus
and tibia. Blood samples were taken at the age
of 4.5 months from the saphenous vein of the shoulder,
after a fasted diet.

To obtain serum, the samples were incubated in a
thermostat at 37°C. Total protein was determined using a
LabLine-010 spectrophotometer (Austria). To determine
total protein, a test system from Laboratory Granum LLC
(Kharkiv) was used. Kharkiv. Measurement conditions:
wavelength 540 (530-650) nm cuvette with an optical
layer thickness of 1 cm, temperature 15-25 °C. Before
using the reagents, they were kept at room temperature for
30 minutes. After that, the following samples were
prepared for analysis according to the table 1:

Table 1
Scheme of reagents application for the study

Blank Standard The
Parameters
sample sample prototype
Reagent 1 (ml) 1,0 1,0 1,0
Standard, (ml) - 0,025 -
Sample (ml) - - 0,025

The samples were mixed and placed in a thermostat at
37 °C for 5 min. After that, measurements were made
on a photocolorimetry in cuvettes with an optical layer
thickness of 10 mm relative to the blank sample at a
wavelength of 540 (530-650) nm.

The results were calculated according to the formula:

(1)

Bt
Ct‘ = E_st X C St

C; — is the concentration of total protein in the test
sample, g/1.

E, — is the optical density of the test sample, optical
density units.

Eg; — optical density of the standard, optical density
units.

C,; — is the content of total protein in the standard,
70.0 g/1.

For the determination of albumin, a test system from
Laboratory Granum LLC was wused. Kharkiv.
Measurement conditions: wavelength 630 (600-650) nm
cuvette with an optical layer thickness of 1 cm,
temperature 15-25 °C. Before using the reagents, they
were kept at room temperature for 30 minutes. After that,
the following samples were prepared for analysis
according to the table 2:

Table 2
Scheme of reagents application for the study

Parameters Blank sample  Standard sample  Prototype
Reagent 1 (ml) 1.0 1.0 1.0
Standard, (ml) - 0.005 -
Sample (ml) - - 0.005

The samples were mixed and placed in a thermostat at
37 °C for 5 min. After that, measurements are made on a
photocolorimetry in cuvettes with an optical layer
thickness of 10 mm relative to the blank sample at a
wavelength of 630 (600—650) nm.
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The albumin concentration is calculated by the
formula:

E,
C,=--X%XCgq
Est

(1)

C, — is the concentration of total protein in the test
sample, g/l.

E, — is the optical density of the test sample, optical
density units.

E,; — optical density of the standard, optical density
units.

C,¢ — is the content of total protein in the standard,
50 g/l.

For the determination of creatinine, a test system from
Laboratory Granum LLC was used. Kharkiv.
Measurement conditions: wavelength 500 (490-520) nm
cuvette with an optical layer thickness of 1 cm,
temperature 15-25 °C. Before using the reagents, they
were kept at room temperature for 30 minutes. After that,
the following samples were prepared for analysis
according to the table 2:

Table 3
Scheme of reagents for the study
Experimental Standard Blank
Parameters
sample sample sample
Prototype ml 0.5 - -
Distilled water 10 1.0 15
ml
Standard ml - 0.5 -
Working 0.5 0.5 0.5
solution 3

Stir for 5 minutes.
Then centrifuge the sample for 10 min at 3000 rpm

Supernatant ml 1.0 1.0 1.0
Working reagent 05 05 05
1 ml
Working reagent 05 05 05
2 ml

The samples were mixed and placed in a thermostat at
37 °C for 5 min. After that, measurements are performed
on a photocolorimetry in cuvettes with an optical layer
thickness of 10 mm relative to the blank sample at a
wavelength of 500 (490-520) nm.

The globulin concentration is calculated by the
formula:

E
C,=-LtxCgq
Est

3)

C; — is the concentration of total protein in the test
sample, pmol/L..

E, — is the optical density of the test sample, optical
density units.

E, — optical density of the standard, optical density
units.

C,¢ — is the content of total protein in the standard,
166 umol/L.

Statistical analysis of the results was calculated using
Microsoft Excel software. The probability of the
difference between the obtained indicators was calculated
using the Student's method. Differences between the

compared indicators were considered significant at the
level of significance P<0.05, P<0.01, P<0.001.

Results and discussion

During the biochemical analysis of blood plasma of
poultry at the age of 60 days, the following indicators
were found for the experimental group of normotonics
(Table 4).

Table 4

Indicators of the protein fraction in the blood serum of
poultry of the experimental group of normotonics at the
age of 4.5 months (n=5)

Indicators NVB SE M SD A Min Max
Total 5 061 4610 135 007 4444 47.90
protein, g/l
g‘/llb“mm 5 025 456 055 -198 3.60 490
Creatinine, 5 34 4712 077 153 4640 4840
pmol/l
Note: NVB — number of valid observations, SE — standard error,
M - mean value, SD — standard deviation, A — asymmetry,

Min — minimum value, Max — maximum value.

According to the results of biochemical studies of
poultry blood plasma, it was found that the content of total
protein in normotonics on day 60 ranged from 44.44 to
4790 g/l with an average value of 46.10+1.35 g/l.
The albumin content ranged from 3.60 to 4.90 g/l and had
an average value of 4.56+0.55 g/I. The creatinine content
in the experimental group of normotonics ranged from
46.40 to 48.40 umol/L with an average baseline value of
47.12+40.77 pmol/L.

According to the results of biochemical analysis of
blood plasma, the experimental group of sympathotonics
had differences in the content of total protein and albumin
with creatinine in contrast to other experimental groups
(Table 5).

Table 5

Indicators of the protein fraction in the blood serum

of poultry of the experimental group of sympathotonics
at the age of 4.5 months (n=5)

Indicators. NVB SE M SD A Min Max
Total 117 541 260 -1.70 497  56.1
protein, g/
gllb“m‘m 5 022 69 049 -026 640 7.0
Creatinine, 5 553 47020 566 096 4120 5690
pmol/l

Note: NVB — number of valid observations, SE — standard error,
M - mean value, SD — standard deviation, A — asymmetry,

Min — minimum value, Max — maximum value.

Based on the biochemical study of blood plasma of the
experimental group of sympathotonics, it was found that
total protein ranged from 49.70 to 56.10 g/l with an
average value of 54.10£2.60g/l. The albumin
content in this bird ranged from 6.40 to 7.50 g/l and
averaged 6.96+0.49 g/l. In this experimental group of
sympathotonics, the creatinine content in the blood
plasma was in the range of 41.20-56.90 umol/L with an
average value of 47.92+5.66 pmol/L.

Scientific Progress & Innovations e 27 (3)

91



The experimental group of vagotonics according to
the results of biochemical studies had differences in the
content of total protein, albumin and creatinine in the
blood plasma (Table 6).

Table 6

Indicators of the protein fraction in the blood serum of
poultry of the experimental group of vagotonics at the
age of 4.5 months (n=5)

Indicators. NVB SE M SD A Min Max

Total 5 086 5630 190 -0.14 5370 58.70
protein, g/1

gllbumm’ 5 017 767 038 050 725 820
Creatinine, 5 034 5054 076 0.19 49.60 51.50
pmol/1

Note: NVB — number of valid observations, SE — standard error,
M - mean value, SD — standard deviation, A — asymmetry,
Min — minimum value, Max — maximum value.

It was determined that in the experimental group of
vagotonics, total protein values ranged from 53.70 to
58.70 g/1, which amounted to an overall average value of
56.30+£1.90 g/l. According to the results of biochemical
analysis, the albumin content ranged from 7.25 to 8.20 g/l
and had an average value of 7.67£0.38 g/l. In the
experimental group of vagotonics, the obtained globulin
values ranged from 49.60 to 51.50 umol/L and had
an average value of 50.54+0.76 umol/L.

The results of the analysis of total protein content
revealed differences in the indicators among the
experimental groups of animals with different tone of the
autonomic nervous system. The experimental group of
normotonics, whose indicators were the basis for compar-
ison with other experimental groups of poultry, since they
had a balanced effect of the sympathetic and para-
sympathetic nervous system, determined that the content
of sympathotonics was 23.19 % higher (P<0.01), and in
vagotonics the content was 18.38 % (P<0.01) (Fig. I).

58,7
60 57,5
58 55,8 56,1 55,8
56 55,6
53,8

54 55,3
52 49,7 531
50 479
48 = o7 16 452
46 44.4 >
44
42
40

1 2 3 4 5

s NOrmotonics Sympathotonics Vagotonics

Figure 1. Total protein content in blood plasma of experimental poultry groups

The statistical analysis of the results of biochemical
analysis of albumin content in poultry blood plasma
revealed differences in the protein fraction. It was
determined that the indicators in the experimental group
of normotonics were 40.55% lower than in the

experimental group of sympathotonics (P<0.001).
The experimental group of vagotonics had a higher con-
tent of albumin compared to normotonics by 1.5 times
(P<0.01) (Fig. 2).
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Figure 2. Albumin content in blood plasma of experimental groups of poultry
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During the biochemical analysis of creatinine content,
differences in indicators were found among the
experimental groups of poultry with different tone of

experimental group of normotonics, creatinine levels at
the age of 4.5 months were 6.77 % lower than
in the experimental group of vagotonics (P<0.001)

autonomic  nervous regulation. Thus, in the (Fig. 3).
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Figure 3. Globulin content in blood plasma of experimental poultry groups

Protein metabolism is very important for the poultry
body. A sufficient amount of protein ensures a stable
increase in muscle mass and productivity [14]. To assess
protein metabolism, the best method is to evaluate
biochemical parameters. Thanks to them, it is possible
to better assess anabolic and catabolic processes, which
will provide a clearer forecast in predicting poultry
productivity [4, 6].

According to research, protein supplements with
lower crude protein levels are often used to improve
protein metabolism. The need to reduce the level of crude
protein is necessary to prevent nitrogen imbalance, which
is quite important for growing poultry that is growing
rapidly [13, 15]. Also, due to the intensive metabolism of
proteins in poultry and their significant accumulation
in a small space, it causes the development of an
environmental disaster. The reason for this is the growth
of a large number of gases that negatively affect the
ecological state of the planet [10, 11].

Summarizing the results, it was determined that
depending on the individual characteristics of the animal's
body, protein metabolism differs. This is evidenced by
differences in the content of total protein, albumin, and
creatine. Based on this, we can assert that the tone of the
autonomic nervous system and protein metabolism
processes are interdependent. Taking this into account,
when studying protein metabolism and introducing new
food additives into the poultry diet, it is necessary to
divide animals according to the tone of the autonomic
nervous system for better results.

Conclusions

It has been established that the tone of the autonomic
nervous system has an effect on protein metabolism in the
poultry body. The differences in the content of protein
fractions of blood between experimental groups of
animals, namely between normotonics, vagotonics and
sympathotonics, were determined. Normotonics have the
lowest levels of total protein, albumin and creatinine.

Vagotonics have the highest protein content among the
experimental groups of poultry. Taking into account the
individual characteristics of the poultry organism, laying
hens farms will be able to balance the feed ration more
effectively, which will increase the productivity of the en-
tire flock.

The prospect of further research is to study methods
of correcting protein metabolism and the use of nano-
aquahelates taking into account the tone of the autonomic
nervous system.
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