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using new triazolin compounds. The dynamics of poultry growth was determined by individual weighing,
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Poultry feeding was carried out according to species and age periods per the
existing norms. Haematological, immunological, and biochemical studies
were performed according to the following methods. Tasting evaluation of
meat and broth was carried out according to a 5-point system. Broths were
evaluated according to 4 indicators - taste, smell, colour, transparency, each
of them according to a 5-point system. The analysis of total weight data in
the groups indicates the highest gross gain in live weight in the group of
36-day-old chickens that received GKPF-109 from 10 days of age, which is
14,966 g in 26 days of the experiment. The preservation of broiler chickens
during the experimental period was 96% in the experimental groups, and
94% in the control group. Analysing the above, it can be concluded that
adding research compounds of the triazoline series to drinking water increases
haematopoiesis, has anti-inflammatory and hepatoprotective effects. Evaluation
of the quality of meat of broiler chickens and broth at the end of the experiment
does not allow claiming a decrease in their aroma and taste qualities, which
indicates the absence of a negative effect of the research compounds of the
triazoline series and the methods of their application on the organoleptic
parameters of the meat
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INTRODUCTION

The most important branch of animal husbandry, which
provides the population with complete food products,
is industrial poultry farming. The main indicators that
determine the efficiency of the operation of this indus-
try are the productivity, preservation of the poultry pop-
ulation, and the quality of the obtained products. Ob-
taining high-quality and safe poultry products directly
depends on several biotic (De Boeck et al,, 2015; Paliy
et al, 2018) and abiotic (Mesquita et al,, 2021; Orob-
chenko et al.,, 2022) environmental factors of keeping
productive livestock. Therewith, preserving the health
of poultry directly affects the yield of finished products,
its cost price, and thus determines the economic ef-
ficiency of production (Mohammed et al,, 2021). It has
been proven that the basis of poultry health and the
successful realisation of its genetic potential is the proper
functioning of the immune system (Song et al,, 2021).
It is undeniable that vaccination is the main veterinary
preventive measure necessary to prevent the occurrence
and spread of infectious diseases (Hautefeuille et al,,
2020; ke et al.,, 2021). Along with vaccines, several im-
munomodulators and immunostimulants are used to
increase viability, resistance to stress in poultry, as well
as to ensure its high productivity (Krishan et al,, 2015;
Hasted et al.,, 2021).

Immunomodulators (IMDs) are drugs of various
origins that can correct the body’s immune system and
increase its natural resistance. The vital property of
IMDs is that they do not affect the normally functioning
immune system (Al-Khalifa, 2016). The results of exper-
imental studies and production tests allow recommend-
ing immunomodulators for introduction into the prac-
tice of industrial poultry farming, which is economically
profitable and contributes to a substantial increase in
the qualitative and quantitative characteristics of the
resulting poultry products (Ghosh et al., 2016; Rehman
et al., 2017). Despite the multitude of proposed immu-
nomodulatory drugs for commercial poultry farming,
their safety, impact on poultry productivity and product
quality must be considered when using them (Sunder
et al,2008; Arif et al., 2019). It is necessary to give pref-
erence to those immunomodulatory drugs that can not
only normalise the functional state of the immune sys-
tem, but also stimulate the growth and development
of poultry, increase its productivity indicators (Avango
et al., 2016). Almost any immunomodulatory drug has a
maximum allowable dose and if it is exceeded, immu-
nosuppression can be obtained instead of the expected
positive effect (Bascones-Martinez et al., 2014).

Currently, such immunomodulating drugs as Fos-
prenil and Gamavit are used in poultry farming. There is
evidence that administering these drugs with water to
broiler chickens can increase the productivity of poultry
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(Sanin et al., 2011). An increase in immune protection
of broiler chickens was established when copper nanopar-
ticles were introduced into drinking water (Yang et al.,
2011; Ognik et al, 2018). The influence of arginine on
productivity and immunity of broilers was studied. Thus,
with an increase in the content of arginine in the feed
on Day 22, serum concentrations of antibody titres to
Newcastle disease improved (Xu et al., 2018). Scientific
research conducted by Shyma K. Latheef et al. (2017)
indicate the use of herbal preparations for prevention
and stimulate the immune system of poultry under vac-
cination against infectious diseases. Among the feed
additives that have gained popularity in poultry farm-
ing after the ban on antibiotic stimulants are probiot-
ics. They are one of the most versatile feed additives
and are easily combined with other additives. Probiotics
have many benefits, including stimulating the develop-
ment of macroorganism microflora and immunomodu-
lating it (Krysiak et al., 2021; Jha et al., 2020).

One of the most effective methods of strength-
ening the body’s immunity is balanced feeding. Lack of
any nutrients adversely affects the immune system and
increases the sensitivity of poultry to infectious diseases
(Fritts et al., 2004; Nosrati et al., 2017; Schulze Brend et
al,, 2020). Lack of substances such as linoleic acid, vita-
min A, E, iron, selenium, and arginine has been proven
to have a destructive effect on the immune system of
poultry (Gilbert, 2018; Lin et al., 2020), phosphorus and
calcium (Hofmann et al,, 2021).

Modern crosses of productive poultry are more
susceptible to various infections and metabolic dis-
eases and show a high mortality rate. As a result, in-
terest in the use of feed additives with immunomodu-
latory properties for use in commercial poultry farming
has grown recently (Swiatkiewicz et al., 2014). However,
the effectiveness of using modern immunomodulators
is still understudied. Today, the issues of establishing
rational doses and modes of use of the most effective
immunomodulatory drugs in poultry farming remain
relevant. The purpose of this study was to improve tech-
nological methods for increasing the productivity of
broilers with triazoline derivatives.

MATERIALS AND METHODS

The study was conducted during 2021-2022. Laboratory
tests were carried out in the vivarium and analytical
laboratories of the Odesa State Agrarian University, where
30 heads of broiler chickens were raised.Several 1,2,4-tri-
azole derivatives synthesised at the Zaporizhzhia State
Medical University were studied:

GKPF-109 - Morpholin-4-ium-2-((4-amino-5-
(3-methyl-pyrazol-5-yl)-1,2,4-triazol-3-yl) thio) acetate
(Fig. 1).
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Figure 1. Chemical formula of GKPF-109

Note: Chemical formula: C, H, N,O.S
Molecular weight: 339.37
Calculated: C,42.47%; H, 5.05%; N, 28.89%; S, 9.45%
Found: C,42.36%; H, 5.04%; N, 28.97%; S, 9.47%

The synthesised compound is a white crystalline
substance that is soluble in water, partially in alcohol,
insoluble in diethyl ether, ethyl acetate.
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ASP-34 - sodium 2-((4-amino-5-(thiophen-2-yl-
methyl)-4H-1,2,4-triazol-3-yl)thio)acetate (Fig. 2).

Na

Figure 2. Chemical formula of ASP-34

Note: Chemical Formula: CHN NaO.S,
Molecular Weight: 292.31

Calculated: C, 36.98%, H, 3.10%; N, 19.17%; S, 21.94%.

Found: C, 37.14%; H,3.11%; N, 19.15%; S, 21.90%.

The synthesised compound is a light-yellow crystalline powder

In the infrared spectrum, the test compounds have
absorption bands of -C=N-groups at 1,630-1,610 cm?, -
CH2-groups at 2,915-2,940 cm, symmetric (1,388 cm™?)
and asymmetric (1,569 cm™?) fluctuations of the -COO-
group.

Administration of drugs with water is one of the
most frequently used technological methods of admin-
istration of various medicinal substances and vaccines
in poultry farming (Krysiak et al., 2021).

The main purpose of this study was to investi-
gate the new derivative compounds of the triazoline se-
ries on the productive qualities of broiler chickens. For
this purpose, day-old birds were selected from which
three experimental groups were formed: control (I) and
experimental (II; 111), 10 heads each. The young poultry
was selected considering the following parameters: breed,
age, live weight.

Triazoline compounds ASP-34 and GKPF-109 were
added to the main diet of the control group every day,
starting from the age of one day, in a dose of 0.5 ml per 1

liter of water. The dose of the drug ensured a water
pH value of 4.5. Experimental drugs were given to ex-
perimental chickens from the 10™ to the 14* day of
rearing.

The experimental poultry was fed equally ac-
cording to age periods (Leeson & Zubair, 1997). Protein
nutritional value of starter feed of broiler chickens in
0-15 days was 21-23%, growth feed in the period of
fattening from 16 to 30 days - 19-21%, finishing feed
(31-38 days) - 18-20% and finisher (39-42 days) — 17-19%.
The poultry was kept in standard cage equipment. Zoohy-
gienic parameters (floor area and feeding front, lighting,
ammonia level, humidity, air movement speed, etc.) cor-
responded to the regulations in force in poultry farming
(Soliman et al., 2017; Zabir et al., 2021).

Broilers were weighed on Domotec electronic scales
in the morning before feeding. Livestock conservation was
determined by daily accounting. The effect of compounds
of the triazoline series on the body of broiler chickens
was investigated by haematological and immunological
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indicators of blood. Blood collection for research was
carried out in compliance with the rules of asepsis and
antiseptics from the wing with heparin and trilon, and
to obtain serum, blood was collected without the use of
an anticoagulant.

The number of erythrocytes was measured in the
Goryaev chamber. A drop of diluted blood was taken to
fill the Goryaev counting chamber and after sedimenta-
tion in the chamber the cells were counted under a mi-
croscope. Number of red blood cells in 1 mm? of blood
was calculated according to the following formula (1)
(Sadovnikov et al., 2009):

X=ax4000xc+b (1)

where X is the number of red blood cells in 1 mm3
blood; a is the number of red blood cells counted in
80 squares; b is the number of squares counted; ¢ is the
degree of blood dilution.

The number of platelets was counted in count-
ing chambers on glass slides stained according to the
Romanovsky-Giemse method. White blood cells were
counted in 100 large squares with a total area of 4 mm?2.
White blood cells and platelets were counted using a
microscope. Platelet and white blood cell counts were
calculated using the following formula (2) (Sadovnikov
et al., 2009):

_ Ax4,000x20
B C

where X is the total amount of blood per 1 mm?; A are
the counted cells; 1/4,000 is the capacity of one square;
20 is the breeding; C is the number of small squares
counted.

To find the leukocyte formula, it was determined
on blood smears stained according to the Romanovsky-
Giems method. T and B lymphocytes were produced us-
ing a rosette formation reaction with ram erythrocytes
(Sadovnikov et al., 2009; Kanda et al., 2020).

Erythrocyte sedimentation rate (ESR) was deter-
mined according to the Panchenkov micromethod. In a
capillary pipette, pre-washed with a solution of sodium
citrate, this solution is drawn up to the mark “P” and
introduced into test tubes measuring 10x1 c¢cm. Then,
with the same capillary, blood was collected 2 times to
the “K” mark, and it was introduced into the same test
tube each time. After mixing, it was sucked into the
capillary to the “0” mark and then placed in the tripod.
After 1 hour, the value of the remaining plasma column
was calculated according to the distribution of the capil-
lary pipette. The sedimentation rate was determined in
1 hour. (Burton et al., 1966).

Circulating immune complexes were performed in
the selective precipitation of antigen-antibody complexes
ina 3.75% solution of polyethylene glycol (PEG) with sub-
sequent photometric determination of the optical density
of the precipitate. The phagocytic activity of neutrophils
was expressed as a percentage of leukocytes involved in

()
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phagocytosis to the total number of neutrophil leuko-
cytes counted. To find the opsonophagocytic reaction,
the method of V.M. Berman and E.M. Slavskyi (1982) was
applied, which included the following methodological
techniques: 1) the phagocytic function of chicken blood
cells was investigated in relation to the gram-positive
St.Aureus test microbe. The phagocytic index character-
ised the intensity of phagocytosis. The average number
of phagocytosed microbes was found per active leuko-
cyte. The phagocytic index was calculated by dividing
the number of phagocytosed bacteria by the number of
active leukocytes (Wansbrough-Jones, 1979).

Slaughter yield is the ratio of slaughter mass to
live weight, expressed as a percentage. It was determined
by which parts of the body are included in the slaughter
mass. In poultry, the slaughter weight depends on the
features of the post-slaughter processing of the carcass:
it is the highest in uneviscerated poultry, as it includes
the mass of the bloodless and plucked carcass with fat,
head, limbs, and internal organs; a half-eviscerated bird
has a mass of carcass with fat, but no intestines; with
complete evisceration, blood, feathers, fluff, and intes-
tines are removed, as well as all internal organs, and
even the head up to the second cervical vertebra, limbs
up to the metatarsals and wings up to the elbow joint.
In control slaughter, the slaughter and meat qualities of
the bird were determined: mass of eviscerated carcasses;
pectoral muscle, fat, slaughter output.

Appearance (smell, consistency, state of fat, quality
of broth upon cooking meat) was evaluated visually. The
pectoral and hip muscles were cut across the direction of
the muscle fibres, and their condition was determined on
the cut. Filter paper was used to determine muscle mois-
ture. Muscle colour was determined visually. Organolep-
tic assessment of poultry meat was carried out. To de-
termine the flavour of the broth, 70 g of muscle was cut
out, crushed. To determine the transparency and smell
of the broth, 20 g of the crushed sample was weighed,
poured with distilled water to about 60 ml, mixed, cov-
ered with a watch glass, and then placed in a water bath.
During heating, the smell of the broth was determined
at the moment of the appearance of steam. Transparency
was determined visually in a cylinder with a diameter of
20 mm. The aroma of the broth was determined in hot
broth at 80-85°C. The degree of transparency was de-
termined visually by pouring 20 ml of broth. Comparing
the results of the organoleptic examination of the sam-
ples with the requirements of the standard, the results of
the study were described, and a conclusion was drawn
about the quality of the meat. Tasting evaluation of meat
and broth was carried out according to a 5-point system,
evaluating each of the indicators according to the scale
of the degree of quality, expressed in points: 5 — excel-
lent; 4 - good; 3 - satisfactory quality; 2 — poor quality;
1 - unsatisfactory quality. Tasting indicators of meat and
broth were determined according to modern methods
(ung et al.,, 2014; Liu et al,, 2021).




Experiments conducted on animals do not con-
tradict the current legislation of Ukraine (Article 26
of the Law of Ukraine No. 5456-VI “On the Protection
of Animals from Ill-Treatment” dated 10/16/2012) and
“General Ethical Principles of Animal Experiments”, ad-
opted by the First National Congress on Bioethics (Kyiv,
2001) and International Bioethical Standards (materi-
als of the IV European Convention for the protection of
vertebrates used for experimental and other purposes,
Strasbourg, 1985).

The obtained digital material was processed using
variational statistics (Plokhinsky, 1970) using the Stat-
soft Statistica 7.0 software package (StatSoft Inc., USA).
In this paper, the values under study were presented as
a sample mean and standard error of the mean (M*m).
The Student’s t-test was used to determine the average
values. During the statistical analysis, the achieved level
of confidence (P) was calculated. In this case, the critical
confidence level was assumed to be 0.05.
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RESULTS AND DISCUSSION
Administering triazoline compounds from day 10 to day
14 increased the average daily gain of live weight in
the group receiving ACP-34 by 2.6% and GKPF-109 - by
6.2% compared to the control. In the period from the
15%to the 22" day of rearing, the highest average daily
growth was recorded in the group receiving GKPF-109.
Thus, the average daily increase in this group was high-
er than in the control group by 18%, and from the group
that received TSA-34 - by 15.4%. A similar trend was
observed in the period from 22 to 26 days of raising
chickens.

A decrease in the average daily weight gain in
chickens was registered in the period from 26 to 31 days
in all experimental groups, while in the rearing period from
31 to 36 days, an increase in the average daily weight
gain was detected in the group that received GKPF-109.
In the group with GKPF-109, this indicator was higher by
30.8% compared to the control, and by 11.4% compared
to the group receiving ASP-34 (Table 1).

Table 1. The dynamics of the increase in live weight of broiler chickens with the introduction of compounds of the
triazoline series (M*m; n=10)

Age of chickens, days

Indicator

10 15 26 31 36
Control
Total weight, g 2,120 4,201 7,330 9,796 12,504 14,821
Avevrjgg;f”g"'ple 212.0£131  420.0%29.9 733.0452.8 979.0%65.2 1,250.04857  1,482.1#105.22
Average daily growth, g - 41.6%4.6 52.1%0.5 58.75%12.8 54.1646.01 46.34%7.39
ASP-34
Total weight, g 2,103 4,240 7,372 10,024 13,016 15,737
Avevr:egigrffrgple 210.046.4 424.0%7.7 737.0421.8 1,002.0£289  1,301.0+33.1 1,573.7+40.1
Average daily growth, g - 42.7+1.8 53.3x4.4 66.3%6.1 59.8+8.4 54.42+8.55
GKPF-109
Total weight, g 2,389 4,430 8,120 11,240 14,140 17,355
Ave\:fggrff’;‘ple 238.0%12.2  443.0%18.09 812.0%25.1 1,124.0%289  1,414.0%333 1,735.5433.23
Average daily growth, g - 40.2+3.9 61.5%5.9 73.3%£5.0 58.2%7.4 60.6%2.75

Note: there is no probability in relation to the control

The analysis of the total weight data in the ex-
perimental groups indicates the highest gross increase
in live weight in the group of chickens of 36 days of
age, which received GKPF-109 from the age of 10 days,
which is 17,355 g for 36 days of the experiment. In the
research group that received ASP-34,the increase in live
weight during the same period amounted to 15,737 g.
In the control group of chickens, the gross increase in
live weight was 14,821 g. In the group with ASP-34, the
total live weight of chickens at 36 days was lower than
the group of chickens that received GKPF-109 by 1,618 g
(9.4%). The total live weight of chickens from the group
with ASP-34, compared to the control group, was higher
by 916 g (6.2%), and in the group with GKPF-109 - by

2,534 g (17.1%).The increase in the average live weight
of chickens in the groups after drinking the drugs at the
age of 15 days was unreliable.

The average weight of 22-day-old chickens dif-
fered from the control group and from the group with
ASP-34.Thus, chickens that received GKPF-109 had the
highest average live weight of 812.0+25.1 g, which is
16 g (2.0%) higher than their peers that received ASP-34.
The difference between the group of chickens receiving
GKPF-109 and the control group during this period was
79 g (8.5%).

At the age of 26 days, the average daily increase
in live weight in chickens of the experimental groups,
compared to the control group, was also higher by

Scientific Horizons, 2022, Vol. 25, No. 5
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2.3% - in the group with ASP-34,and by 14.8% - in the
group with GKPF-109. Therewith, in the group of chickens
treated with GKPF-109, this indicator was higher than
in the groups of their peers.

Therefore, the use of compounds of the triazoline

series under study during the fattening period of broiler
chickens stimulated the increase in their live weight.

The preservation of broiler chickens during the
experimental period was 96-100% in the experimental
groups, and 94% in the control group (Table 2).

Table 2. Preservation of chickens in experimental and control groups, %

Group Number of chickens, heads Number of dead, heads Preservation, %
Control 10 3 94
ASP-34 10 2 96

GKPF-109 10 0 100

During the experiment, the death of broiler chick-
ens was observed in the second week of keeping. When
conducting a pathological autopsy, it was found that in
both groups they had a lower body weight compared to
their peers, and changes in the effect of compressive in-
fluence.When obtaining the research results, it is possi-
ble to say that adding compounds of the triazoline series
to the diet of broiler chickens has a positive effect on
their growth and development.

During the daily clinical examination of broiler
chickens, it was observed that in the first weeks of the
experiment, the body of the chickens was covered with
yellow down in both experimental and control groups.
Starting from the 8 day, the growth of feathers around
the wings was noted, the broiler chickens were mobile
and consumed food well, the down and feather cover
was clean. During the examination of the excrements,
it was noted that it had a soft grey-brown consistency
with white streaks. On the 14" day, the growth of wing
and tail feathers was noted. Examining the mucous
membranes of the conjunctiva, it was established that
it was shiny, smooth, light pink, the excrement was soft
in consistency, grey-brown with a green tint.

On the 22™ day of the experiment, the body of
the chickens was covered with feathers, except for the
areas of the wings and abdomen. A decrease in appetite
and thinning of faecal masses were noted in the chickens
of the control group. The excrements were grey-green
with gas bubbles. The feather cover in the cloaca area
was contaminated with excrements.

Starting from the 29™ day of the experiment,
the chickens of the experimental groups, which were
given compounds of the triazole series, were active
and mobile. The feather cover covered the entire body,
except for the chest area. A decrease in appetite was
noted in the chickens of the control group. The feather
cover around the cloaca was contaminated with thin
grey-green excrements. On Day 36 of the experiment,
the body of chickens of the experimental and control
groups was completely covered with feathers. In some
poultry of the control group, the feather cover in the clo-
aca area was contaminated with grey-brown excrements.

Scientific Horizons, 2022, Vol. 25, No. 5

Visible mucous membranes were smooth, moist, shiny,
and grey-pink. A decrease in the motor activity of chick-
ens was noted in the control and experimental groups
that were given the compound of the triazoline series
APS-34,in the group that was given GKPF-109, the sur-
vival of broiler chickens was observed at 100%. By the
end of the experiment, the body of both intact and ex-
perimental chickens was evenly covered with feathers.
The chickens of the experimental groups actively con-
sumed feed and water. In some chickens of the control
group, a decrease in appetite was observed, their feath-
er cover around the cloaca was contaminated with thin
grey-green faecal masses with gas bubbles. From the
research, it can be concluded that when triazole com-
pounds are added to the diet, they have a positive ef-
fect on the clinical condition of the chickens in the ex-
perimental groups compared to the control group. The
chickens of the experimental groups were more mobile,
with satisfactory feed intake and formed excrements.
This indicates the beneficial effect of compounds of the
triazoline series on digestive processes, especially in
critical phases of development starting from the first
week of life, transition from one diet to another and
during the period of juvenile moulting.
Haematological analysis belongs to the methods
that can contribute to the detection of some changes
in the state of health and can be useful for the diagno-
sis of poultry diseases (Tables 3, 4). Haemoglobin is an
essential component of blood. Its function is to trans-
fer oxygen and nutrients from cells to tissues, ensuring
the normal flow of energy processes in the body. An in-
crease in the level of hAemoglobin was found, namely
in the group of broilers that were given the ASP-34 com-
pound. In the GKPF-109 group, according to the table
data, a decrease in haemoglobin was observed. The re-
sults of the colour index of broilers observed in all ex-
perimental and control groups were less than one. An
increase in erythrocytes and haemoglobin in the broilers
of the research groups may indicate that triazole com-
pounds stimulate the processes of erythropoiesis, do not
have a harmful effect on the stability of hematopoiesis and
constancy in the composition and total amount of blood.
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Table 3. Haematological parameters of broiler blood (M*m; n=10)

Chicken groups Norm
Indicators (according to
Control ASP-34 GKPF-109 M. P. Babina)
Haemoglobin, h/L 100+3.3 95.0£1.89 104+2.3 92.71-101.5
Red blood cells, t/L 3.99+0.045 3.9+0.03™ 4.06+0.034 22-23
White blood cells, g/l 22.7%0.02 24.6%0.02 28.4%0.7 29.2-32.6
Colour index 0.84+0.02 0.81%0.012 0.84%0.015 1-3
ESR, mm/h. 3.0+0.36 24*0.37" 2.2#0.25™ 1.0-3.0
Lymphocytes, % 60.6%1.08 62.71+0.64 60.8%1.44 58.7-60.84
Monocytes, % 4.0£0.37 3.71+0.42 4.1%0.35 6.28-8.52
Eosinophils, % 3.7+0.39 2.57%0.37™ 2.8+0.33** 2.83-5.17
Basophils, % 0.7%0.26 1.0+0.31 1.0£0.26 0.24-0.96
Pseudoeosinophils, % 31.0+0.78 31.4%1.19 31.4%1.17 28.5-32.2
Platelets, thous./ml 375091 38.0+0.93 38.4+0.79 50.7-62.6
Note: " - P<0.01 probability in relation to the control,” - P<0.001 probability in relation to the control
Table 4. Immunological parameters of broiler chickens (m*m; n=10)
Indicators, Chicken groups
units of measurement control ASP-34 GKPF-109
T-lymphocytes, % 35.7+0.94 36.2+0.41 35.5%0.36
T-helpers, % 24.1%0.66 24.2%0.38 23.1#0.59
T-suppressors, % 11.6x0.65 11.7+0.36 12.4+0.37
T active, % 2.2%0.32 2.9+0.18 2.14%0.26
T-resistant, % 5.5%0.31 5.8+0.29 4.71*+0.56
T-0, % 49.7+0.90 49.2+0.53 51.54%0.69
IRI-insulin resistance 2.13%0.13 2.12%0.07 1.87%0.10
Phagocytic activity of neutrophils, % 60.0+1.30 62.5%1.12 60.0£1.90
Phagocytic number, units 3.6%0.22 3.2%0.20 2.86%0.26
Circulating immune complexes, units of optical density
small molecular weight 17.1+3.63 30.9+5.07 15.3%#1.72
medium molecular weight 11.5%3.42 21.8%2.60 11.43+1.17
large molecular weight 7.9+3.20 11.3+0.60 7.14+0.98
+ 14.2+0.42 14.2+0.47 11.28+0.60
NST-test ++ 6.1x0.46 6.3+0.30 6.0+0.44
+++ 2.8+0.25 3.0+0.33 3.0x0.31

Note: there is no probability in relation to the control

According to the results of the analysis of the
haematological indicators of the blood of broilers, an
increase in the number of haemoglobin and erythro-
cytes and the colour index was found, but there was
a slight decrease in ESR. Analysing the data of immu-
nological indicators of broilers revealed an increase in
T-total lymphocytes.

No significant changes were registered in re-
lation to T-helpers to T-suppressors compared to the
control group. In the GKPF-109 group, the percentage
of phagocytosing neutrophils increased by 2.5% com-
pared to the control and to chickens from the ASP-34
group. The phagocytic number of the test compounds
was also slightly lower than the control.
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The biochemical parameters of the blood serum
of the poultry were determined (Table 5). Thus, in broiler
chickens in all experimental groups, the ALT level was

higher than physiological norms. Cholesterol and total
bilirubin levels in chickens in all experimental groups

were within the normal range.

Table 5. Biochemical parameters of broiler chickens (M*m; n=10)

Indicators Units Chicken groups

of measurement control ASP-34 GKPF-109

ALT mmol/L 0.71%0.09 0.77+0.20 0.73+0.04
AST mmol/L 2.63%0.13 2.63*0.13 2.66*0.12
Cholesterol mmol/L 4,0+0.21 4.07+0.22 4.26*0.18
Total protein g/l 32.0+2.00 33.3+353 32.0%1.15
Albumin g/t 16.43+0,17 16.8+1.04 16.8+3.08
Urea mmol/L 2.2%0.20 2.23%0.20 2.3+0.12
Bilirubin mmol/L 1.0£0.03 0.96+0.03 0.830.23
Glucose pmol/L 12.3+0.15 14.2+0.58 10.2+0.10

Note: there is no probability in relation to the control

The highest level of glucose was noted in the
group with ASP-34, which was 14.2+0.58 mmol/l with a
norm of 12.3 mmol, while in the group with GKPF-109
this indicator was lower than the control group and the
norm. The amount of total protein, the level of which in
broiler chickens ranges from 32 to 33 g/l, had some fluc-
tuations in all experimental groups. The value of albumin
in chickens was below the norm (44.5 g/l), the value was
especially low in the group with ASP-34.

Analysing the above, it can be concluded that
adding research compounds of the triazoline series to
drinking water increases haematopoiesis, has anti-in-
flammatory and hepatoprotective effects. The next
stage was organoleptic assessment of broiler chicken
meat and broth (Figs. 3, 4).

Tasting evaluation of meat products and broth was
carried out according to the generally expressed meth-
odology described above (Table 6).

Figure 3. Broiler chicken carcasses

Note: a) control; b) ASP-34; ¢) GKPF-109

Figure 4. Appearance of broiler chicken broth and boiled meat
Note: a) control; b) ASP-34; ¢) GKPF-109
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Table 6. Biochemical parameters of broiler chickens (M*m; n=10)
Indicators Group
control ASP-34 GKPF-109
Arithmetic mean of the tasting assessment of meat products, score
Colour 4.0 4.6 4.0
Smell 4.0 4.8 4.0
Fragrance 4.2 5.0 4.0
Tenderness 3.0 4.6 3.6
Taste 4.0 4.8 4.0
Juiciness 3.0 4.6 4.0
Total score 3.7 4.73 39
Arithmetic mean of the tasting assessment of broth quality, score

Strength 3.6 4.8 38
Colour 4.0 4.8 4.4
Smell 4.0 5.0 4.0
Fragrance 3.8 4.8 4.0
Richness 3.4 4.8 3.6
Taste 4.0 4.8 3.4
Transparency 3.8 4.4 3.8
Total score 3.8 4.77 3.86

The assessment of the quality of cooked meat of
broiler chickens in the ASP-34 group exceeded both the
control group and the group that received GKPF-109.
The total score in the ASP-34 group was 1.03 points
higher than the control group, and 0.83 points higher
than the GKPF-109 group. Furthermore, a higher evalu-
ation of the broth was obtained in Group I, compared to
the control by 0.97 points.

During the veterinary and sanitary evaluation
of the poultry meat of the experimental and control
groups, the surface of the carcasses in all samples was
dry, white-yellow in colour with a pink tint; in the oral
cavity, the mucous membrane was pink, moist; the beak
was glossy; bulging eyeball; subcutaneous and internal
adipose tissue was yellowish, the serous membrane of
the chest and abdominal cavity was moist, the muscle
tissue on the section was slightly moistened, pink, the
smell was characteristic of fresh poultry meat. Broth in
experimental samples was transparent, fragrant, in con-
trol samples - translucent, fragrant. No foreign smell
was detected. No substantial differences were found in
all indicators of the carcass of the experimental and
control groups.

High-quality indicators of meat and broth in the
experimental groups of broiler chickens indicate an im-
provement in the quality of meat when triazoline com-
pounds were introduced into the diet.

Poultry farming is an essential and dynamically
developing industry. In the structure of domestic poultry

meat production, broiler chickens account for 97 %, tur-
key accounts for 2%, and alternative poultry products
(ducks, geese, quail) account for only 1% of the total
volume. The population’s need for animal proteins is
met by chicken meat and eggs, the dietary properties
of which are well-known. These are socially significant
products that are available to the public due to their low
cost.

The task of the poultry industry is to increase
competitiveness by improving the quality and reducing
the cost of the resulting products.

Currently, there is an active search for alterna-
tive drugs that would stimulate growth, contribute to
the normalisation of the microbial composition of the
digestive canal of chickens and ensure the production
of high-quality and safe products. Intensive development
of the poultry industry is impossible without the use of
various biologically active additives. These supplements
include probiotics, prebiotics, symbiotics, enzymes, or-
ganic acids, and triazoline-type compounds (Simmonds,
2017; Kabene & Baadel, 2019).

To understand the mechanism of action of indi-
vidual drugs on the organs of the bird and the body as
a whole, a complex morphological study of body tis-
sues in different periods of development is necessary
(Maguey-Gonzales, 2018; Mudroriova et al, 2020; Arif et
al, 2018). Based on this, the purpose of the study was
to comprehensively assess the effect of compounds of
the triazoline series on haematological, immunological
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indicators of blood and productive indicators of broiler
chickens of the “Cobb-500" cross.

Atendency to increase the intensity of the growth
rate of broiler chickens was found upon administering
the compounds under study. During the same feed con-
sumption, the growth rate of broilers in some experi-
mental groups exceeded that of peers from the control
group. The results of experiments on feeding triazoline
compounds to broiler chickens indicate an increase in
the stimulating effect, which implies a reduction in the
time of industrial poultry rearing (Paliy & Paliy, 2022),
which is relevant for industrial meat poultry farming
(Disetlhe et al., 2019; Jaduttova et al., 2019; Roth et al.,
2019).

The dynamics of the development of broiler chick-
ens, which were in an experiment to study the effect of
compounds of the triazoline series on meat productivity,
showed that administering ASP-34 and GKPF-109 to
broiler chickens led to a higher increase in live weight,
compared to the control.

The highest average daily growth rate was ob-
served during the rearing period from 24 to 30 days in
the group with GKPF-109, which resulted in a chicken
weight of 1,182.9£41.5 g, which exceeds the control by
116.7 g (10.9%) of the efficiency of using new derivatives
of 1,2,4-triazole.An increase in average daily growth was
found in the group that received GKPF-109 in the pe-
riod from 15 to 55 days of rearing. This trend continued
during the growing season from 22 to 26 days. Thus, the
study established a positive effect of triazoline-series
compounds and when administered at 0.1% concentra-
tion, which is economically advantageous. At the end of
the 36™ day of rearing, the excess live weight of chickens
was found in comparison with the peers of the control
group. Therewith, in 2 experimental groups that received
ASP-34 and GKPF-109, live weight gain was obaserved.
Administering 0.5% concentration of GKPF-109 showed
an increase in stimulating activity on broiler chickens,
which was 3.62% in the period from the 5% to the 10" day
of cultivation.

The positive effect of triazoline compounds is
also observed in the works of other scientists. Thus,
M. Krauze et al. (2006; 2007) in their studies determined
the effect of adding a synthetic 1,2,4-triazole deriva-
tive to drinking water for turkeys compared to garlic ex-
tracts and the echinovit drug.An increase in the number
of leukocytes, the percentage of phagocytic cells and
the phagocytic index was established. Lysozyme activity
exceeded the indicator of the control and other groups
of turkeys twice. Adding an aqueous extract of garlic or
small doses of a synthetic derivative of 1,2,4 - triazole
to drinking water during turkey rearing is effective in
increasing non-specific cellular immunity. According to
R.C. Simmonds (2017), by day 42 of rearing, Hubbard
cross chickens had a weight of 1,835.0£35.0 g, while
chickens of the experimental group had an average
live weight of 2,065.0£25.0 g. In the given study on tri-
azoline series compounds, the live weight of chickens
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and haematological indicators in all experimental groups
exceeded the control, which is consistent with the re-
sults of the researchers mentioned above.

It is known that according to the age-related in-
crease inthe live weight of broilers,there is an increase in
the weight of internal organs, including the thymus, the
absolute weight of which increases unevenly throughout
life (Simmonds, 2017; Kabene & Baadel, 2019).

The addition of triazoline compounds to the diet
affected the activity of chicken blood enzymes. Analysis
of the effect of the ASP-34 derivative on blood immu-
nological parameters indicated an increase in the level
of haemoglobin, red blood cells, and white blood cells
compared to the control group. Other indicators were
within the limits of physiological norms.

Immunological indicators also indicated a stim-
ulating effect of triazoline-type compounds due to an
increase in the number of T-lymphocytes, as well as a
significant increase in T-helpers and B-lymphocytes.
Analysing the average live weight of broilers at slaugh-
ter, which received GKPF-109, was 2,061 kg, which was
higher than peers of the control group by 18.58%. In
the same group, a higher percentage of meat yield was
recorded, which was 84.31%.

Thus, the obtained results, based on a compre-
hensive assessment of the influence of compounds of
the triazoline series during the period of growing broiler
chickens, convincingly prove that they contribute to the
improvement of haematological and immunological in-
dicators of blood, increase in live weight, average daily
gains, and obtaining high-quality and safe products.

CONCLUSIONS

Low weight gain of broiler chickens is one of the reasons
restraining the growth of production of poultry prod-
ucts. Producers lose part of the profit in raising poultry.
During the conducted research, it was established that
administering new compounds of the triazoline series
had a positive effect on the general condition of broiler
chickens compared to the control group. In addition,
broiler chickens of the experimental groups were more
active and consumed food well. The use of 1,2,4-triazo-
line derivatives had a positive effect on the gastroin-
testinal rhythm of broiler chickens during the transition
from one diet to another. During the experiment, a posi-
tive effect on the safety of broiler chickens treated with
new triazoline compounds was established relative to the
control group. Furthermore, compounds of the triazo-
line series showed a stimulating effect on increasing the
live weight of the experimental groups. The techno-
logical methods of processing broiler chickens with
new compounds of the triazoline series in ovo used in
the experiment are economically feasible for increasing
the efficiency of poultry farming. Thus, they ensure an
increase in average daily live weight gains, the preser-
vation of young animals, increase the meat productivity
of broiler chickens, and provide non-specific resistance
of the bird’s body.




Dubin et al.

REFERENCES

[1] Al-Khalifa,H.(2016). Immunological techniques in avian studies. World’s Poultry Science Journal, 72(3),573-584.
doi: 10.1017/S0043933916000532.

[2] Arif,M., Hussain, l.,Mahmood, M.A., Abd El-Hack, M.E., Swelum, A A., Alagawany, M., Mahmoud, A.H., Ebaid, H.,
& Komany, A. (2019). Effect of varying levels of chromium propionate on growth performance and blood
biochemistry of broilers. Animals, 9(11), article number 935. doi: 10.3390/ani9110935.

[3] Avango, S.V,, de Oliveira, J., Garcia-Neto, M., & Ponsano, G. (2016). Composition of broilers meat. Journal of
Applied Poultry Research, 25(2), 173-181. doi: 10.3382/japr/pfv095.

[4] Bascones-Martinez, A., Mattila, R., Gomez-Font,R., & Meurman,J.H. (2014). Immunomodulatory drugs: Oral and
systemic adverse effects. Medicina Oral, Patologia Oral y Cirugia Bucal,19(1), 24-31.doi: 10.4317/medoral.19087.

[5] Burton,R.R., Besch, E.L., & Smith, A.H. (1966). The erythrocyte sedimentation rate test in the domestic fowl
(chicken). Poultry Science, 45(6),1222-1230. doi: 10.3382/ps.0451222.

[6] De Boeck,C.,Kalmar,I.,Dumont,A., & Vanrompay, D. (2015). Longitudinal monitoring for respiratory pathogens
in broiler chickens reveals co-infection of Chlamydia psittaci and Ornithobacterium rhinotracheale. Journal of
Medical Microbiology, 64(5), 565-574. doi: 10.1099/jmm.0.000047.

[7] Disetlhe, AR.P.,, Marume, U., Mlambo, V., & Hugo, A. (2019). Effects of dietary humic acid and enzymes on
meat quality and fatty acid profiles of broiler chickens fed canola-based diets. Australasian Journal of Animal
Sciences (AJIAS), 32(5), 711-720. doi: 10.5713/ajas.18.0408.

[8] Fritts, C.A., Erf, G.F., Bersi, TK., & Waldroup, PW. (2004). Effect of source and level of vitamin D on immune
function in growing broilers. Journal of Applied Poultry Research, 13(2), 263-273 doi: 10.1093/japr/13.2.263.

[9] Ghosh,A.,Mandal, G.P.,,Roy, A., & Patra,A.K. (2016). Effects of supplementation of manganese with or without
phytase on growth performance, carcass traits, muscle and tibia composition,and immunity in broiler chickens.
Livestock Science, 191, 80-85. doi: 10.1016/j.livsci.2016.07.014.

[10] Gilbert, N. (2018). News feature: Deadly deficiency at the heart of an environmental mystery. Proceedings of the
National Academy of Sciences of the United States of America, 115(42), 10532-10536. doi: 10.1073/pnas.1815080115.

[11] Hasted, T.L., Sharif, S., Boerlin, P., & Diarra,M.S. (2021). Immunostimulatory potential of fruits and their extracts
in poultry. Frontiers in Immunology, 3(12), 641-696. doi: 10.3389/fimmu.2021.641696.

[12] Hautefeuille, C.,Azzouguen, B.,Mouchel,S.,Dauphin, G., & Peyre, M. (2020). Evaluation of vaccination strategies
to control an avian influenza outbreak in French poultry production networks using EVACS tool. Preventive
Veterinary Medicine, 4(184), 105-129. doi: 10.1016/j.prevetmed.2020.105129.

[13] Hofmann,T.,Schmucker, S., Sommerfeld, V., Huber, K.,Rodehutscord, M., & Stefanski,V.(2021). Immunomodulatory
effects of dietary phosphorus and calcium in two strains of laying hens. Animals, 11(1), article number 129.
doi: 10.3390/ani11010129.

[14] Ike, A.C., Ononugbo, C.M., Obi, OJ., Onu, CJ., Olovo, CV., Muo, S.0., Chukwu, O.S., Reward, E.E., & Omeke, O.P. (2021).
Towards improved use of vaccination in the control of infectious bronchitis and Newcastle disease in poultry:
Understanding the immunological mechanisms. Vaccines (Basel), 9(1),article number 20.doi: 10.3390/vaccines9010020.

[15] Jaduttova,l.,Marcincakova,D.,Bartkovsky,M.,Semjon,B.,Hartarova,M.,Nagyova,A.,Vaczi,P., & Marcin¢ak,S.(2019).
The effect of dietary humic substances on fattening performance, carcass yield, biochemical blood parameters
and bone mineral profile of broiler chickens. Acta Veterinaria Brno, 88, 307-313. doi: 10.2754/avb201988030307.

[16] Jha, R, Das, R., Oak, S., & Mishra, P. (2020). Probiotics (Direct-Fed Microbials) in poultry nutrition and their
effects on nutrient utilization, growth and laying performance, and gut health: A systematic review. Animals:
An Open Access Journal from MDPI,10(10), article number 1863. doi: 10.3390/ani10101863.

[17]Jung, S., Lee, K.H., Nam, K.C., Jeon, HJ., Choe, J.H., & Jo, C. (2014). Quality assessment of the breast meat
from woorimatdag (TM) and broilers. Korean Journal for Food Science of Animal Resources, 34(5), 709-716.
doi: 10.5851/kosfa.2014.34.5.709.

[18] Kabene, S., & Baadel, S. (2019). Bioethics: A look at animal testing in medicine and cosmetics in the UK.
Journal of Medical Ethics and History of Medicine, 3(12), article number 15. doi: 10.18502/jmehm.v12i15.1875.

[19] Kanda, I., Robertson, J., Meinkoth, J., & Brandao, J. (2020). Complete blood cell count and white blood cell
counting method comparison in 49-day-old bobwhite quail (Colinus virginianus). Journal of Avian Medicine
and Surgery, 34(2),132-141.doi: 10.1647/1082-6742-34.2.

[20] Krauze, M., Truchlinski,J., & Cendrowska-Pinkosz, M. (2007). Some biochemical parameters of blood plasma of
turkey-hens following administration of 1,2,4-triasole derivative. Polish Journal of Veterinary Sciences, 10(2), 109-12.

[21] Krishan, G., Shukla, S.K., Bhatt, P, Kumar, R., Tiwary, R., Malik, Y.S., & Dhama, K. (2015). Immunomodulatory and
protective effects of a polyherbal formulation (Immon) against infectious anemia virus infection in broiler.
International Journal of Pharmacology, 11(5), 470-476. doi: 10.3923/ijp.2015.470.476.

[22] Krysiak, K., Konkol, D., & Korczynski, M. (2021). Overview of the use of probiotics in poultry production. Animals,
11(6), article number 1620. doi: 10.3390/ani11061620.

Scientific Horizons, 2022, Vol. 25, No. 5

19



20

Productivity and quality of broiler chicken meat using new triazolin compounds

[23] Latheef, S.K., Dhama, K., Samad, H.A., Wani, M.Y., Kumar, M.A., Palanivelu, M., Malik, Y.S., Singh, S.D., & Singh, R.
(2017). Immunomodulatory and prophylactic efficacy of herbal extracts against experimentally induced
chicken infectious anaemia in chicks: Assessing the viral load and cell mediated immunity. Virusdisease, 28(1),
115-120. doi: 10.1007/s13337-016-0355-3.

[24] Leeson, S., & Zubair, A.K. (1997). Nutrition of the broiler chicken around the period of compensatory growth.
Poultry Science, 76(7),992-999. doi: 10.1093/ps/76.7.992.

[25] Lin, X., Gou, Z., Wang, Y., Li, L., Fan, Q., Ding, F., Zheng, C., & Jiang, S. (2020). Effects of dietary iron level on
growth performance, immune organ indices and meat quality in Chinese yellow broilers. Animals, 10(4), article
number 670. doi: 10.3390/ani10040670

[26] Liu, T., Mo, Q., Wei, J., Zhao, M., Tang, J., & Feng, F. (2021). Mass spectrometry-based metabolomics to reveal
chicken meat improvements by medium-chain monoglycerides supplementation: Taste, fresh meat quality,
and composition. Food Chemistry, 2(365), article number 130303. doi: 10.1016/j.foodchem.2021.13030.

[27] Maguey-Gonzalez,J.A., Michel, M.A., Baxter, M.F.A., Tellez, GJr, Moore, PAJr, Solis-Cruz, B., Hernandez-Patlan D.,
Merino-Guzman,R.,Hernandez-Velasco, X.,Latorre,J.D.,Hargis,B.M.,Gomez-Rosales,S., & Tellez-Isaias, G.(2018).
Effect of humic acids on intestinal viscosity, leaky gut and ammonia excretion in a 24 hr feed restriction model to
induce intestinal permeability in broiler chickens. Animal Science Journal, 89(7), 1002-1010. doi: 10.1111/asj.13011.

[28] Mesquita, M.A., Araujo, I.C.S., Café, M.B., Arnhold, E., Mascarenhas, A.G., Carvalho, F.B., Stringhini, J.H.,
Leandro,N.S.M., & Gonzales, E. (2021). Results of hatching and rearing broiler chickens in different incubation
systems. Poultry Science, 100(1), 94-102. doi: 10.1016/j.psj.2020.09.028.

[29] Mohammed, L.S., Sallam, E.A., Edris, S.N., Khalifa, O.A., Soliman, M.M., & Shehata, S.F. (2021). Growth
performance, economic efficiency, meat quality, and gene expression in two broiler breeds fed different levels
of tomato pomace. Veterinary Research Communications, 45(4), 381-397. doi: 10.1007/s11259-021-09819-x.

[30] Mudroriova, D.,Karaffova, V., PeSulova, T.,Ko3¢ova,J., Cingelova Marus¢akova, I., Bartkovsky, M., Marcin¢akova, D.Z.,
Seveikova, Z., & Marcinéak, S. (2020). The effect of humic substances on gut microbiota and immune response
of broilers. Food and Agricultural Immunology, 31(1), 137-149. doi: 10.1080/09540105.2019.1707780.

[31] Arif, M., Rehman, A., Abd El-Hack, A.E., Saeed, M., Khan, F., Akhtar, M., Swelum, A.A., Saadeldin, I.M., &
Alowaime, A.N. (2018). Growth, carcass traits, cecal microbial counts, and blood chemistry of meat-type quail
fed diets supplemented with humic acid and black cumin seeds. Asian-Australasian Journal of Animal Sciences
(AJAS), 31(12),1930-1938. doi: 10.5713/ajas.18.0148.

[32] Nosrati, M., Javandel, F., & Camacho, L.M. (2017). Effects of antibiotic, probiotic, organic acid, vitamin C, and
Echinacea purpurea extract on performance, carcass characteristics, blood chemistry, microbiota, and immunity
of broiler chickens. Journal of Applied Poultry Research, 26(2), 295-306. doi: 10.3382/japr/pfw073.

[33] Ognik, K., Sembratowicz, I., & Cholewinska, E. (2018). The effect of administration of copper nanoparticles to
chickens in their drinking water on the immune and antioxidant status of the blood. Animal Science Journal,
89(3), 579-588.doi: 10.1111/asj.12956.

[34] Orobchenko, O., Koreneva, Y., Paliy, A., Rodionova, K., Korenev, M., Kravchenko, N., Pavlichenko, O., Tkachuk, S.,
Nechyporenko, O., & Nazarenko, S. (2022). Bromine in chicken eggs, feed, and water from different regions of
Ukraine. Potravinarstvo Slovak Journal of Food Sciences, 16,42-54. doi: 10.5219/1710.

[35] Paliy, A.P., Mashkey, A.M., Sumakova, N.V., & Paliy,A.P. (2018). Distribution of poultry ectoparasites in industrial
farms, farms, and private plots with different rearing technologies. Biosystems Diversity, 26(2), 153-159.
doi: 10.15421/011824.

[36] Paliy,A., & Paliy, A.(2022). The role of some limited amino acids in animal and poultry feeding. Feed Magazine
and Facts, 1(137), 30-31.

[37] Rehman,Z.,Meng, C.,Umar,S.,Mahrose, K., Ding, C., & Munir,M.(2017). Mast cells and innate immunity: Master troupes
of the avian immune system. World’s Poultry Science Journal, 73(3),621-632. doi: 10.1017/S0043933917000526.

[38] Roth, N., Kasbohrer, A., Mayrhofer, S., Zitz, U., Hofacre, C., & Domig, K.J. (2019). The application of antibiotics in
broiler production and the resulting antibiotic resistance in Escherichia coli: A global overview. Poultry Science,
98(4),1791-1804. doi: 10.3382/ps/pey539.

[39] Sadovnikov, N.V., Pridybaylo, N.D., Vereshchak, N.A., & Zaslonov, A.S. (2009). General and special methods for the
study of blood of birds of industrial crosses. St. Petersburg: AVIAK.

[40] Sanin,AV.,Videnina,A.A., Narovlyansky,A.N., & Pronin,AV.(2011). On the use of immunomodulators in poultry
farming. Poultry and Poultry Products, 6, 34-36.

[41] Schulze Bernd, K., Wilms-Schulze Kump, A., Rohn, K., Reich, F., & Kehrenberg, C. (2020). Management factors
influencing the occurrence of cellulitis in broiler chickens. Preventive Veterinary Medicine, 1(183), 105-146.
doi: 10.1016/j.prevetmed.2020.105146.

[42] Simmonds, R.C. (2017). Chapter 4. Bioethics and animal use in programs of research, teaching, and testing. In
Weichbrod, R.H., Thompson, G.A.H., Norton, J.N. (Eds.). Management of animal care and use programs in research,
education, and testing. 2™ edition (pp. 1-28). Boca Raton: CRC Press. doi: 10.1201/9781315152189-4.

[43] Soliman, E.S., Moawed, S.A., & Hassan, R.A. (2017). Influence of microclimatic ammonia levels on productive
performance of different broilers’ breeds estimated with univariate and multivariate approaches. Veterinary
World, 10(8), 880-887. doi: 10.14202/vetworld.2017.880-887.

Scientific Horizons, 2022, Vol. 25, No. 5




Dubin et al.

[44] Song,B.,Tang,D.,Yan,S., Fan, H., Li, G., Shahid, M.S., Mahmood, T., & Guo, Y. (2021). Effects of age on immune function in
broiler chickens.Journal of Animal Science and Biotechnology, 12(1),article number 42.doi: 10.1186/540104-021-00559-1.

[45] Sunder, G.S., Panda, A.K., Gopinath, N.C.S., Rao, SV.R.,, Raju, MV.L.N,, Reddy, M.R., & Kumar, CV. (2008). Effects
of higher levels of zinc supplementation on performance, mineral availability, and immune competence in
broiler chickens. The Journal of Applied Poultry Research, 17(1), 79-86. doi: 10.3382/japr.2007-00029.

[46] Swiatkiewicz, S., Arczewska-Wlosek, A., & Jozefiak, D. (2014). Immunomodulatory efficacy of yeast cell products
in poultry: A current review. World’s Poultry Science Journal, 70(1), 57-65. doi: 10.1017/S0043933914000051.

[47] Truchlinski,J., Krauze, M., Cendrowska-Pinkosz, M., & Modzelewska-Banachiewicz, B. (2006). Influence of garlic,
synthetic 1,2,4 - triazole derivative and herbal preparation Echinovit C on selected indices of turkey-hens
non-specific immunity. Polish Jurnal of Veterinary Sciences, 9(1), 51-55.

[48] Wansbrough-Jones, M.H. (1979). Lymphocytes forming stable E-rossetes in acute and chronic hepatites Clinical
& Experimental Immunology, 35(3), 390-396.

[49] Xu, Y.Q., Guo, YW., Shi, B.L., Yan, S.M., & Guo, X.Y. (2018). Dietary arginine supplementation enhances the growth
performance and immune status of broiler chickens. Livestock Science,209,8-13.doi: 10.1016/j.livsci.2018.01.001.

[50] Yang,XJ.,Sun,X.X.,Li,C.Y.,Wu,X.H., & Yao,J.H.(2011). Effects of copper,iron,zinc,and manganese supplementation
in a corn and soybean meal diet on the growth performance, meat quality, and immune responses of broiler
chickens. Journal of Applied Poultry Research, 20(3), 263-271. doi: 10.3382/japr.2010-00204.

[51] Zabir, M., Miah, M.A., Alam, M., Bhuiyan, M., Haque, M.1., Sujan, K.M., & Mustari, A. (2021). Impacts of stocking
density rates on welfare, growth, and hemato-biochemical profile in broiler chickens. Journal of Advanced Veterinary
and Animal Research, 8(4), 642-649. doi: 10.5455/javar.2021.h556.

MpoAyKTUBHICTb Ta AKICTb M’'sica Kyp4daT-6ponnepiB Npy BUKOPUCTaHHI HOBUX
cnonyk Tpua3sosiiHoOBOro psay

Pycnan AHatoniiioBuu [ly6in’, AHartoniit Maenosuy Maniii?*, Anppin Masnoeuu Maniit®,
Bonoaumup 0piitoBuu KywHip?, Bacunb OnekciitoBuu Haiipa!

10Opecbkuit pepykaBHUI arpapHuUii yHiBepcuTeT
65012, Byn. lMaHTenerMoHiBCbKa, 13, M. Opeca, YkpaiHa

’HaujioHanbHWI HAYKOBMI LLEHTP «IHCTUTYT ekcnepuMMeHTanbHOI
i KNiHIYHOT BETEpUHAPHOIMEANLIMHUY
61023, Byn. MNywkiHcbka, 83, M. XapkiB, YkpaiHa

3[lep>xaBHMI BIOTEXHONOTIYHMIA YHIBEPCUTET
61002, Byn. AnueBcbkux, 44, M. Xapkis, YKpaiHa

AHoTauiq. Y 3abe3neyeHHi HaceneHHs SKiCHMMU NPOAYKTaMU XapyyBaHHS 0CobnvBe MicLe MpUAINSETbCS M'ACHOMY
nTaxiBHULTBY. MeTo pob0Tu ByNno BUBYEHHS BMIMBY CMOMYK TPMA30iHOBOIO Py Ha MPOAYKTUBHICTb Ta reMATONOriYHi
NMoKa3HWKKM KypyaT-bponnepis. JocnigxeHHs npoBoguaun B nepiog 3 2021 no 2022 p. y OpecbkoMy Aep>KaBHOMY
arpapHoMy YHiBepcuTeTi B BiBapiii Ta aHaniTMUHMX nabopatopigx. [Ons [OCNifKeHHS BMKOPWUCTOBYBANM MOXIifHi
1,2,4-Tpia3ony,CMHTE30BaHMX y 3aMopi3bKOMyY AepxKaBHOMY MeanyHoMy yHiBepcuTeTi: GKPF-109 - Morpholin-4-ium-2-
((4-amino-5-(3-methyl-pyrazol-5-yl)-1,2,4-triazol-3-yl)thio)acetate; ACl1-34 - sodium 2-((4-amino-5-(thiophen-
2-ylmethyl)-4H-1,2,4-triazol-3-yl)thio)acetate. [lnHaMiky NpupoCTy NTULI BM3HAYaNM WASXOM iHAMBILYANbHOMO
3Ba)KyBaHHS i3 NOAANbLUMM BM3HAYEHHAM abCONOTHMX Ta cepefHbOL000BMX NPUPOCTIB XMBOI Macu. [odiBa NTULI
34iMCHIOBaNM 3rigHO 3 BMAOM i BIKOBMMM nepiogaMu BignoBigHO A0 iCHYKUYMX HOPM. [eMaTONOriYHi, IMYHONOTIYHI
Ta BioXiMiYHi JOCNIAXKEHHS NPOBOAWMAM 3TiAHO 3 MeToAMKaMW. [erycTauiitHy ouiHKy M'aca i BynbiMoHy NpoBOAMAM NO
5-6anbHii cuctemi, BynbiioHM OLIHIOIOTECS 3@ 4 NOKa3HMKAMM — CMAKOM, 3anaxoM, KOIbOPOM, NMPO30PiCTH0 KOXEH 3
HMX 33 5 6anbHOK cucTeMOt0. AHani3 AaHMX 3aranbHOi MacK B rpynax BKA3ye Ha HaWBWLLMI BasIOBMIA NPUPICT XMBOI
Macu B rpyni KypyaT 36-4eHHOr0 BiKy, ika oTpuMyBana GKPF-109 3 10-geHHOro Biky, Lo CTaHOBWTb 14966 1 3a 26 AHIiB
pocnify. Ik MoXKHa nobaumnty, Lo 36epexkeHHst KypyaT-bpoiinepis 3a nepiof [oOCNiLy B LOCNIAHMX rpynax CTAHOBUTD
96 %, a y KOHTPONbHIA — 94 %. AHani3yun BUKNALEHE BULLE MOXHA 3pOOUTU BUCHOBOK, O [LOAABAHHS A0 MUTHOI
BOAM OOCNIAXKYBaNbHI CMOMYKM TPUMA30AiHOBOIO psay NOCUKOE reMOonoes, Mae NpoTM3ananbHy Ta renatonpoTeKTOpHY
Aito. OuiHKa sKoCTi M'aca KypyaT-6poiinepis Ta 6ybMOHY B KiHLi LOCNiAY HE [LO3BONAOTb CTBEPAXKYBATU NMPO 3HMKEHHS
iX apoMaTy Ta CMaKOBMX SIKOCTEH, WO CBiAYMTb MPO BiACYTHICTb HEraTUBHOMO BNAMBY A0CAIAXKYBANbHUX COMYK
TPMa3oNiHOBOTrO psAy Ta cnocobiB ix 3aCTOCYBaHHS HA OPraHONENTUYHI MOKA3HWKM M'aca
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