UKRAINIAN
JOURNAL OF 2025. Volume 16, No. 4. P. 47-62

VETERINARY
SCIENCES

Received: 27.07.2025 Revised: 10.10.2025 Accepted: 27.11.2025
DOI: 10.31548/veterinary4.2025.47

UDC: 619:591.4:636.2 619:591.4:636.2

Quantitative changes in progesterone, estradiol
and follicle-stimulating hormone in the blood serum
of cows using hormonal preparations

Lesya Klymkovetska
PnD inVeterinary Sciences
National University of Life and Environmental Sciences of Ukraine
03041, 15 Heroiv Oborony Str. Kyiv, Ukraine
https://orcid.org/0009-0004-9847-0381
Valentin Karpovskyi
Doctor of Veterinary Sciences, Professor
National University of Life and Environmental Sciences of Ukraine
03041, 15 Heroiv Oborony Str. Kyiv, Ukraine
https://orcid.org/0000-0003-3858-0111
Thor Hryshchuk’
PnD, Assistant
National University of Life and Environmental Sciences of Ukraine
03041, 15 Heroiv Oborony Str. Kyiv, Ukraine
https://orcid.org/0000-0003-2571-6876
Volodymyr Dukhnytskyi
Doctor of Veterinary Sciences, Professor
National University of Life and Environmental Sciences of Ukraine
03041, 15 Heroiv Oborony Str. Kyiv, Ukraine
https://orcid.org/0000-0002-9670-1244
Lesya Shuranova
PnD, Assistant
University of South Bohemia
37005, 1645/31a BraniSovska Str., Ceské Budéjovice, Czech Republic
https://orcid.org/0000-0002-5611-0490

Suggested Citation:
Klymkovetska, L., Karpovskyi, V., Hryshchuk, I., Dukhnytskyi, V., & Shuranova, L. (2025). Quantitative
changes in progesterone, estradiol and follicle-stimulating hormone in the blood serum of cows
using hormonal preparations. Ukrainian Journal of Veterinary Sciences, 16(4), 47-62. doi: 10.31548/
veterinary4.2025.47.

‘Corresponding author

Copyright © The Author(s). This is an open access article distributed under the terms of the
oY Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)


https://orcid.org/0009-0004-9847-0381
https://orcid.org/0000-0003-3858-0111
https://orcid.org/0000-0003-2571-6876
https://orcid.org/0000-0002-9670-1244
https://orcid.org/0000-0002-5611-0490

Quantitative changes in progesterone, estradiol...

Abstract. Most modern enterprises producing animal products actively use hormonal
preparations for animals without a detailed study of their effects on the body. This study aimed
to investigate the impact of hormonal preparations on the dynamics of sex hormone levels in
cows. The experimental groups of cows were formed according to the principle of analogous
groups of 5 animals in each. The cows in experimental group 1 were administered 5 mL of the
drug “Surfagon” intramuscularly, and the cows in experimental group 2 were administered
2.5 mL of the drug “Fertagil”. The levels of follicle-stimulating hormone, progesterone and
oestradiol were determined in the blood serum of cows during lactation on days 2, 6, 10, 14, 18,
22, 26 and 30. It was found that on day 2 of the study, the level of follicle-stimulating hormone
in the blood serum of cows in experimental group 1 increased by 41.18% (P <0.05), and in cows
in experimental group 2, by 52.94% (P <0.01) compared to the control. On days 26 and 30 of
the study, the level of follicle-stimulating hormone in the blood serum of cows in experimental
group 1 increased by 44-53% (P < 0.05), and in the blood serum of cows in experimental group
2 by 56-60% (P < 0.05). The progesterone content in the blood serum of cows in experimental
group 1 remained unchanged until day 22. Then it increased by 18.22% (P < 0.01) in the
experimental group 1, and by 15.42% (P<0.05) in the blood serum of cows in experimental group
2, compared to the control. The level of oestradiol in the blood serum of cows in experimental
group 1 increased by 1.79% (P <0.01) from day 2 of the study and by 10.06% (P < 0.01) by the
end of the study compared to the control group, which should contribute to better fertilisation
of cows. The results obtained may be helpful for veterinary specialists and milk producers in
regulating the effect of hormonal drugs on the bodies of cows and predicting the dynamics of
their concentration in the blood

Keywords: cattle breeding; sex hormones; hormonal background; reproductive capacity;
immunoenzymatic analysis

Introduction

The development of dairy farming depends on
many factors, the most important of which are:
obtaining high-quality milk, dynamic changes
in herd size, and organising the reproductive
capacity of the dairy herd at an economical-
ly viable cost. Numerous programmes have
been developed for managing enterprise data,
and one of the most progressive is the use of
hormonal preparations for successful artificial
insemination of cows. At the same time, it is es-
sential to consider natural changes in the hor-
monal background of animals, as interference
with the physiologically normal functioning of
the humoral system can have adverse conse-
quences for their organism.

E.M. Sitko et al. (2023) found that the
use of dairy herd management programmes
generally depends on the skilful organisa-
tion of the enterprise’s economy and herd
reproduction management. To assess this,
the researchers used a combination of data,
including the length of the waiting period,
the success rate of herd fertilisation, the
cost of feeding a specific herd, the length
of gestation, and the efficiency of milk pro-
duction. The authors note the importance of
maintaining a herd reproduction programme,
which is an integral part of the milk produc-
tion cycle. At the same time, the best strategy
is to organise artificial insemination of cows,
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which largely depends on the use of appropri-
ate hormonal drugs.

When administering various hormonal
drugs to cows, several factors must be consid-
ered. As stated by N.A. Khudhair et al. (2021)
note that one of the adverse effects of oxida-
tive stress is its activation of the hypothalam-
ic-adrenocortical axis, which in turn causes an
increase in corticosteroids in the blood plas-
ma of animals. This results in sharp changes
in cortisol concentration, especially during
pregnancy in cows, leading to an imbalance in
reproductive hormones. Therefore, before us-
ing hormonal drugs, it is necessary to consid-
er the possible risks to the cows’ bodies. This
is especially true at the beginning of the milk
production cycle for young heifers. At the same
time, as the authors emphasised, it is essential
to adhere to the timing for first calving, which
is achieved through skilful control of the hor-
monal background in the cows’ bodies. The re-
searchers found a pattern of interdependence
between metabolic and sex hormones. By sta-
bilising the concentration of sex hormones and
successful artificial insemination, a significant
shift in metabolic processes is possible. And
when milk producers violate the procedure for
artificial insemination of cows, several negative
consequences for their bodies arise.

According to H.C. Evans et al. (2022), is-
sues related to the organisation of dairy herd
reproduction are linked to the functioning of
the endocrine system. In particular, they are
connected to hormone levels and their impact
on both animal welfare and farm economics.
The authors noted that hormone levels play a
crucial role in regulating the homeostasis of
cows, influencing their growth, development,
and reproductive efficiency. The selected areas
for improvement of these traits were based on
the timely use of hormones, such as testoster-
one, estradiol, progesterone, and their synthet-
ic analogues, including trenbolone acetate and
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zeranol, which can be strategically utilised in
cattle breeding and meat production systems.
At the same time, scientists have demonstrat-
ed that, despite significant advancements in
the use of these drugs to regulate sex hormone
levels in cows, the impact on the functional
state of the cows’ bodies, as well as on the hu-
man body that consumes products derived from
such cows, remains uncertain.

After successful insemination of cows, the
following critical stages are the period between
three weeks before and after calving. M. Dau-
don et al. (2022) argued that it is during these
periods that a sharp jump in metabolic process-
es and hormonal background occurs. The con-
sumption of all necessary organic substances
also increases actively, and metabolic adapta-
tion systems are activated. In most cases, the
energy requirements of the animal’s body rise
so much that they exceed the amount of energy
compounds supplied by the feed. If a possible
imbalance of nutrients in the animal’s body is
not prevented, a negative energy balance may
develop. In this case, hormones that regulate
homeostasis play an essential role. Therefore,
according to the authors, correction of the hor-
monal background in cows, especially sex hor-
mones, will help prevent the development of se-
rious complications in the postpartum period.

In implementing a system for the success-
ful development of cattle breeding in combi-
nation with reproductive technology develop-
ment schemes, external risk factors may arise
in addition to internal ones, as emphasised by
W.S. Kim et al. (2023). These include, first and
foremost, climate change. Sudden changes in
temperature in the premises where animals are
kept and, in the environment, can cause signif-
icant metabolic disorders in their bodies. As a
result, stress develops in cows, which in turn
provokes the release of cortisol, among other
hormones. Therefore, the organisation of suc-
cessful reproductive development in the herd
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begins with stabilising the hormonal back-
ground of cows, taking into account the effects
of external factors.

The use of various hormonal drugs to im-
prove the reproductive capacity of cows in dairy
and beef cattle farming is practically common-
place. At the same time, there is a wide variety
of hormonal agents and methods for creating or
extracting hormonal substances on the market.
However, despite the active use of hormonal
drugs and the success of cow fertilisation pro-
grammes, there are several problems. The in-
troduction of hormones into an animal’s body
activates many mechanisms that are necessary
to achieve the goal of their use, and, in turn,
less attention is paid to the adverse effects on
the hormonal balance of cows. After all, chang-
es in hormone concentrations can cause dis-
turbances in the animal’s body homeostasis.
At the same time, we must not forget about the
risks to the human body that can be caused by
consuming products obtained from such cows.
Therefore, the study of changes in the hormo-
nal background of sex hormones is a current
and relevant issue today. The study aimed to
establish the dynamics of sex hormone levels
(follicle-stimulating hormone, progesterone
and oestradiol) in the blood serum of Ukrainian
black-and-white dairy cows after the adminis-
tration of hormonal preparations before and
during insemination.

Literature Review

Several factors can negatively impact the re-
productive capacity of productive animals. The
leading factors among them are environmental
and technological factors, which, depending
on their intensity of impact, can be both neg-
ative and conducive to the physiological repro-
duction of reproductive processes. As a result
of their negative impact, animal productivity
decreases, and pregnancy proceeds pathologi-
cally, which can lead to the birth of non-viable

offspring. Therefore, to address several issues
related to the reproductive capacity of animals,
various schemes for using hormonal drugs to
facilitate the successful insemination of cows
have been implemented. However, problematic
issues regarding the degree of influence of these
substances on animal health remain open.

P.M. Fricke & M.C. Wiltbank (2022) investi-
gated the effectiveness of the Ovsynch hormo-
nal protocol for artificial insemination in cows.
Thanks to the skilful use of appropriate hor-
mone administration, the fertility rate of cows
increased every year. The implementation of a
multi-level hormonal background formation
in animals contributed to the best preparation
of cows for artificial insemination. However,
it is not possible to clearly control changes in
the hormonal background in cows, which leads
only to a statistical effectiveness of fertilisation
growth without taking into account the health
status of the animals.

After studying the use of GnRH and
PGF-2-alpha hormonal preparations, T. Af-
riani et al. (2025) established the dynamics of
progesterone concentration in the blood of
cows. According to their data, fluctuations in
hormone concentrations were observed on the
11" day of the study, depending on the age of
the animals. Older cows had higher progester-
one levels than younger cows, indicating im-
proved luteal phase function. However, artifi-
cial correction of the hormonal background in
cows did not have a positive effect on the effec-
tiveness of artificial insemination.

As confirmed by research conducted by
Y.A. Amin et al. (2023), the use of the hormonal
drug GnRH causes changes in sex hormones in
cows. At the same time, an increase in the levels
of progesterone, follicle-stimulating hormone
and luteinisinghormone was observed, as well as
changes in testosterone and cortisol levels. The
researchers also demonstrated changes in the
concentration of minerals in the cows’ bodies.
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R. Mikuta et al. (2021) studied the condition
of animals in the period after sharp hormonal
changes. Spexin peptide hormone served as
a marker in the study of changes in hormonal
background, including progesterone and me-
tabolites of sex hormones. Changes in hormo-
nal levels and metabolic profiles in cows were
observed between 21 days before calving and
during the first 14 days of lactation. Along with
changes in spexin peptide hormone levels, sig-
nificant changes in hormone concentrations
were observed, which affected metabolic pro-
cesses in cows.

The postpartum period is crucial for both
the physiological well-being of cows and the
establishment of lactation processes. In their
study, A. Sammad et al. (2022) concluded that
timely insemination of cows had a positive
effect on milk production technology. At the
same time, emphasis was placed on the man-
datory monitoring of hormone concentrations
in cows during the postpartum period to reduce
serious consequences for the body, namely the
possible occurrence of a negative energy bal-
ance. The results of similar studies conducted
by O.B. Pascottini et al. (2022) and R.P. Ne-
vard et al. (2023) showed that the animal’s body
undergoes significant metabolic changes, par-
ticularly in various aspects of the body’s im-
mune defence, with the activation of adaptive
mechanisms for the onset of the lactation pe-
riod. This period is the most dangerous for the
animal’s health. If hormonal drugs are misused
to improve the effectiveness of artificial insem-
ination, they can lead to negative changes in
energy balance.

Despite significant changes in cows’ bod-
ies that need to be taken into account when
using hormonal drugs, there is a particular
group of exogenous factors to which reproduc-
tive processes are sensitive. K. Mietkiewska et
al. (2022) proved the importance of considering
the impact of heat stress on the animal’s body.
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According to the authors, sudden changes in
climatic conditions pose a significant threat
to the reproduction of cattle herds. It has been
established that temperature fluctuations hurt
the hormonal balance of cows. Therefore, tak-
ing this factor into account is also essential for
effectively monitoring hormone levels in cows
and improving the reproductive capacity of
productive animals.

Materials and Methods

The study was conducted from 2022 to 2024
at Podilskyi Hospodar 2004 LLC in the village
of Velyka Medvedivka, Shepetivka District,
Khmelnytskyi Region, Ukraine on cows of the
Ukrainian black-and-white dairy breed. All ma-
nipulations with cows were carried out in ac-
cordance with the basic principles of bioethics,
in accordance with Article 26 of Law of Ukraine
No. 3447-1V (2006), the European Convention
for the Protection of Vertebrate Animals Used
for Experimental and Other Scientific Purpos-
es (1986); Directive 2010/63/EU (2010) and the
General Ethical Principles of Animal Experi-
ments adopted by the First National Congress
on Bioethics (Law of Ukraine No. 249, 2012).

To conduct the study, three groups of an-
imals were formed using the analogue meth-
od (one control group and two experimental
groups), with five cows in each group. The
cows in experimental group 1 were adminis-
tered 5 mL of “Surfagone” intramuscularly 10-
15 minutes before insemination. “Surfagon”
stimulates the pituitary gland to release lu-
teotropic hormone, which creates favourable
conditions for fertilisation in the female geni-
tals and stabilises the signs of oestrus in cows.
Animals in experimental group 2 were admin-
istered 2.5 mL of “Fertagil” intramuscularly
during artificial insemination. “Fertagil” con-
tains gonadotropin-releasing hormone, which
regulates the secretion of luteinising hormone
(LH) and follicle-stimulating hormone (FSH)
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and stimulates the growth and development
of follicles, induces ovulation and controls the
function of the corpus luteum.

Subsequently, a study was conducted to de-
termine the levels of FSH, progesterone and es-
tradiol during lactation on days 2, 6, 10, 14, 18,
22, 26 and 30. The principle of the method for
determining follicle-stimulating hormone was
based on the use of a two-site immunoenzymat-
ic assay (DetectX® Progesterone ELISA, United
States). A conjugate (second anti-FSH antibod-
ies labelled with peroxidase) and the blood se-
rum samples under investigation were added to
the wells of a plate with immobilised antigen
(specific anti-FSH antibodies). To obtain blood
serum, the samples were incubated at 37°C in
a thermostat. The clotted blood was separated
from the walls of the tube using a glass rod.
The serum was poured into centrifuge tubes
and centrifuged for 10 minutes at 3,000 rpm.
The resulting serum was then collected with a
pipette. FSH from the sample binds to the an-
tigen on the surface of the well and the conju-
gate. Material that did not bind was removed
by washing. Next, the activity of the enzyme
bound to the surface of the well in the plate be-
came visible upon addition of the substrate. It
was measured at a wavelength of 450 nm, along
with the intensity of the colour reaction, which
is directly proportional to the amount of FSH in
the samples studied in pmol/L.

Progesterone and estradiol were deter-
mined using a test system based on competitive
immunoassay. The test samples and conjugate
(peroxidase-labelled  progesterone/estradiol)
were added to the wells of a plate with im-
mobilised antigen (specific anti-progesterone

antibodies). Progesterone from the test sam-
ple competed with the conjugate for binding
to the antigen on the surface of the well. After
washing, the activity of the enzyme bound to
the surface of the well of the plate was revealed
by the addition of a substrate and measured at
a wavelength of 450 nm. The intensity of the
colour reaction is inversely proportional to the
concentration of progesterone in the test sam-
ple in pmol/L.

Statistical analysis of the study’s results
on sex hormone content in cow blood was
performed using Microsoft Excel, with an as-
sessment of the reliability of the difference
in indicators and a Student’s t-test analysis
at significance levels of P <0.05, P<0.01, and
P < 0.001. Additionally, the mean values and
standard deviations were calculated for each
group and each study period. The normality of
the data distribution was checked by analysing
the variation characteristics. The results are
presented as the mean * standard error of the
mean, which ensured the correctness of the
comparison between groups.

Results and Discussion

After using the hormonal drug “Surfagon” in
experimental group 1 and “Fertagil” in experi-
mental group 2 before insemination, changes in
the level of follicle-stimulating hormone in the
blood serum were detected in cows. Changes in
follicle-stimulating hormone were monitored
for 30 days at 4-day intervals, reflecting changes
in its synthesis process. The differences between
the groups of animals that received hormonal
drugs to stimulate fertilisation efficiency were
compared with the control group (Table 1).

Table 1. Level of follicle-stimulating hormone in the blood serum
of cows after administration of hormonal drugs, pmol/L (M*m, n=5)

Day of blood sampling Control group
2 0.17+0.02
6 0.15+0.02

Experimental group 1 Research group 2
0.24+0.02 0.26+0.01
0.23£0.01*8 0.25£0.01**

Ukrainian Journal of Veterinary Sciences. 2025. Vol. 16, No. 4
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Day of blood sampling Control group
10 0.13+£0.02
14 0.14£0.02
18 0.08+0.02
22 0.13+£0.02
26 0.15+0.03
30 0.16+0.03

Note: *P<0.05, **P<0.01 compared to the control group
Source: developed by the authors

As can be seen from Table 1, on the second
day of the study, an increase in FSH levels of
41.18% (P < 0.05) was observed in the blood of
cows in experimental group 1, and an increase
of 52.94% (P <0.01) was observed in the blood
of animals in experimental group 2 compared
to the corresponding values in the control
group. On the sixth day of the study, a high-
er concentration of FSH was observed. In the
blood of cows that were administered “Sulfag-
one” intramuscularly, the FSH level increased
by 53.33% (P < 0.05). In the blood of animals
administered “Fertagil” intramuscularly, the
concentration increased by 66.67% (P < 0.01)
compared to the control. On the 10" day of the
study, FSH levels in the blood of cows in exper-
imental group 1 increased 1.92 times (P<0.01),
and in the blood of animals in experimental
group 2, 2.0 times (P <0.01) compared to the
control group. Starting from the 14™ day of the
study, a gradual decrease in the differences in
FSH levels was observed. In the blood serum
of cows in experimental group 1, the FSH level
increased by 64.29% (P<0.05), and in the blood
serum of animals in experimental group 2, it
increased by 71.43% (P < 0.05). Despite a rela-
tively sharp decline in hormone concentration
on day 18 of the study, FSH levels in the blood
serum of cows remained within acceptable
limits. In the blood serum of cows that were

administered “Sulfagone” intramuscularly,
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Table 1. Continued

Experimental group 1 Research group 2
0.25+0.02** 0.26+0.02**
0.23%0.01 0.24%0.01
0.17+0.02 0.18+0.02**
0.24+0.01 0.25+0.01**
0.23£0.02 0.24%0.01
0.23+0.02 0.25+0.01*

FSH levels increased 2.13 times (P < 0.01). In
animals that received intramuscular injec-
tions of “Fertagil”, the increase was 2.25 times
(P<0.01) compared to the corresponding val-
ues in the control group. On day 22 of the
study, FSH levels in the blood serum of cows
in experimental group 1 increased 1.85 times
(P<0.01), and in the blood serum of animals
in experimental group 2, 1.92 times (P <0.01)
compared to the corresponding control.

In the following stages of the study, it was
found that in the blood serum of cows admin-
istered “Sulfagone” intramuscularly, the FSH
level increased by 44% on day 26 and by 53%
on day 30 (P <0.05). In contrast, the blood se-
rum of animals that received intramuscular
injections of “Fertagil” showed an increase of
56% and 60% (P <0.05) compared to the control
group. The analysis of the data revealed a gen-
eral increase in the level of follicle-stimulating
hormone, with a corresponding rise in its blood
content in cows resulting from the additional
use of hormonal drugs. The use of hormonal
medications to increase the fertility of cows af-
fected the concentration of progesterone. The
experimental groups that received “Fertagil”
and “Sulfagone” exhibited a gradual increase
in the level of this hormone in their blood, as
reflected in the biochemical analysis indicators.
The characteristics of progesterone levels are
shown in Table 2.
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Table 2. Progesterone levels in the blood serum of cows after administration
of hormonal drugs, pmol/L (M*m, n=5)

Day of blood sampling Control group

2 0.35

6 0.34%+0.07
10 0.35+0.01
14 0.33+0.03
18 1.52+0.1

22 2.14+0.05
26 1.98+0.07
30 2.82%0.06

Note: *P<0.05, **P<0.01 01 compared to the control group

Source: developed by the authors

Table 2 shows that from day 2 to day 18 of
the study, only a tendency towards a change in
the level of progesterone in the blood serum of
cows was observed. Starting from day 22 of the
study, it was found that the level of progester-
one in the blood serum of cows in experimen-
tal group 1 increased by 18.22% (P <0.01), and
in animals in experimental group 2 by 15.42%
(P < 0.05) compared to animals in the con-
trol group. On day 26 of the study, a signifi-
cant increase in progesterone levels of 17.17%
(P<0.01) was observed in the blood serum of
cows that were administered “Sulfagone” in-
tramuscularly, compared to the control group.
However, there were no statistically significant
differences between the progesterone levels in
the blood of cows administered “Fertagil” and
the corresponding levels in the blood serum
of cows in the control group. On day 30 of the

Experimental group 1 Experimental group 2

0.36+0.01 0.36+0.01
0.37+0.01 0.35+0.01
0.36+0.01 0.33+0.01
0.37+0.01 0.32%0.01
1.65+0.03 1.44+0.05
2.53+0.07 2.47+0.05
2.32+0.05 1.94+0.09
3.32+0.08 3.43+0.08**

study, the level of progesterone in the blood se-
rum of cows in experimental group 1 increased
by 17.73% (P < 0.01), and in the blood serum
of cows in experimental group 2, by 21.63%
(P<0.01) compared to the corresponding values
in animals in the control group. Changes in the
level of the studied hormone are significantly
manifested on the 22" day of the study, with a
notable increase observed in the experimental
groups, reflecting the effect of these drugs on
the processes of progesterone synthesis. The
content of estradiol in the blood of cows, as de-
termined by biochemical analysis of the control
and experimental groups of animals during the
study, exhibited a consistent pattern of increase
in its level when using “Fertagil” and “Sulfag-
one”. During the 30-day study period, the use
of hormonal drugs stimulated higher levels of
oestradiol, as shown in Table 3.

Table 3. Serum oestradiol levels in cows after administration
of hormonal preparations, pmol/L. (M*m, n=5)

Day of blood sampling Control group
2 67.09
6 61.11£0.46
10 61.45+0.36
14 59.81+0.62
18 54.68+0.75

Experimental group 1 Experimental group 2

68.29+0.11 67.48+0.65
67.26+0.34 63.35+0.37
63.88+0.52 63.70%0.20
63.71+0.42 62.16+0.34*
62.32+0.50%** 54.68+0.82
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Day of blood sampling Control group
22 56.34+0.25
26 58.64+0.34
30 45.30£0.40

Note: *P<0.05, **P<0.01 01 compared to the control group

Source: developed by the authors

As shown in Table 3, on day 2 of the study,
the level of oestradiol in the blood serum of
cows in experimental group 1 increased by
1.79% (P <0.01) compared to the control group.
In contrast, the level of oestradiol in the blood
serum of cows in experimental group 2 did
not show statistically significant differences
compared to the corresponding control. On
the sixth day of the study, the level of oestra-
diol in the blood serum of cows administered
“Sulfagone” increased by 10.06% (P < 0.01). In
the serum of animals administered “Fertagil”,
the concentration increased by 3.67% (P <0.05)
compared to the corresponding values in the
control group. On day 10 of the study, a de-
crease in the level of oestradiol in the serum
of cows was observed. At the same time, in the
blood of cows in experimental group 1, the level
of oestradiol increased by 3.95% (P < 0.05), and
in the blood serum of animals in experimental
group 2, by 3.66% (P <0.05) compared to the
control. On the 14t day of the study, the level of
oestradiol in the blood serum of cows in exper-
imental group 1 increased by 6.52% (P <0.01),
and in animals in experimental group 2, by
3.93% (P<0.05) compared to the corresponding
values in cows in the control group.

On days 18 and 22 of the study, the level
of oestradiol in the blood serum of cows ad-
ministered “Fertagil” intramuscularly, in both
the control and experimental groups, did not
show statistically significant differences. How-
ever, on day 18, the serum oestradiol levels in
cows that received intramuscular injections of
“Sulfagone” increased by 13.97% (P < 0.001),
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Table 3. Continued

Experimental group 1 Experimental group 2

57.80+0.40 54.85+1.06
62.32%0.52 62.23+0.60**
55.500.68*** 44.56+1.26

and on day 22 of the study, in the blood of cows
in experimental group 1, it increased by 2.59%
(P<0.05) compared to the values in the control
group. On day 26 of the study, an increase in the
level of oestradiol in the blood serum of cows
in the experimental groups was established.
Thus, in the blood serum of cows in experimen-
tal group 1, the level of oestradiol increased by
6.28% (P<0.01), and in the blood serum of cows
in experimental group 2, by 6.12% (P < 0.01)
compared to that in animals in the control
group. On day 30 of the study, the estradiol
level in the serum of cows that received intra-
muscular injections of “Fertagil” did not differ
significantly from that in the control group. In
contrast, in the blood serum of cows that were
administered “Sulfagone” intramuscularly, the
oestradiol level increased by 22.52% (P<0.001).
Thus, the study revealed a shorter time of “Fer-
tahil”’s effect on stimulating oestradiol synthe-
sis, which reflects the effectiveness of this drug.

Modern dairy farms always use reproduc-
tive hormones, and this is true for virtually
every country in the world. In particular, ac-
cording to M. Javed et al. (2023), the rapid de-
velopment of artificial insemination and the
popularisation of genetic material transport
have led to a sharp increase in demand for this
product worldwide. The use of pharmaceuticals
is a necessary measure in modern conditions
for the reproduction of cattle. In addition, with
the increase in the world’s population, the de-
mand for high-quality and safe food products
has grown, and the implementation of suc-
cessful artificial insemination systems cannot
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be achieved without the use of appropriate
hormonal drugs. However, these substances
also have adverse effects. If misused, they can
lead to the loss of highly productive livestock,
reduce the overall balance of hormones other
than sex hormones, and generally cause home-
ostasis disorders. It is also worth noting that
pharmaceuticals can remain in the bodies of
animals in the form of residues, which can pose
a danger to both animals and humans.

H.A. Sharawy et al. (2022) analysed a pro-
gramme for the use of hormonal drugs called
Ovsynch, assessing the effect of a synthetic an-
alogue of sex hormones on reproductive perfor-
mance and hormone levels. The experimental
group of cows received intramuscular gonad-
otropin-releasing hormone at a dose of 10 pg
according to the programme, and 7 days later,
they received intramuscular synthetic analogue
of prostaglandin F2a at a dose of 500 ug and in-
tramuscular analogue of gonadotropin-releas-
ing hormone at a dose of 10 pg, administered
intramuscularly 48 hours after the administra-
tion of prostaglandin. An increase in the blood
levels of progesterone and oestrogen was ob-
served in the experimental group of cows com-
pared to the control group. At the same time,
cortisol levels decreased. When compared with
the results obtained in this study, a similar trend
was observed: with artificial stimulation of hor-
mone synthesis processes, their total amount
increased compared to the control group.

W. Baranski et al. (2024) investigated the
use of a gonadotropin-releasing hormone an-
tagonist called Buserelin in cows to improve
follicle-stimulating hormone release. Thanks
to the controlled use of this pharmacological
drug at a dose of 4 mcg, it was possible to in-
crease the concentration of follicle-stimulat-
ing hormone in the blood of cows. As a result
of this intervention, the ovulation process was
successfully established. In the study, the ef-
fect of the administered drugs was assessed,

and it was found that various changes in sex
hormone levels occurred, depending on the
pharmacological action of the administered
drugs. This highlighted the need for a more
detailed study of the effect of hormonal medi-
cines on the body.

The popularity of prostaglandin and gon-
adotropin-releasing hormone preparations
is due to their ability to activate reproductive
capacity in animals. According to a study by
A. Wicaksono et al. (2023), their use resulted
in a reduction in the interval between calving
and first insemination and an increase in the
number of inseminations per cow. The use of
these drugs also increased sex hormone levels.
However, the authors emphasised that despite
the positive results of the hormones used, the
normal physiological reproductive capacity of
cows was disrupted, and this required a more
detailed study of the action of these agents and
the appropriateness of their use. Considering
the results of this work, different levels of hor-
mones in the blood of the test animals were de-
termined, which depended on the action of the
administered hormonal drugs.

L.M. Vargas Ortiz et al. (2025) studied the
effect of hormones applied in accordance with
the J-Sinch and FTAI protocols. They found
that the effectiveness of the hormonal drugs
used was reflected in the level of sex hormones
and affected the further functioning of the an-
imals’ bodies. At the same time, in cows from
the experimental group treated according to
the FTAI protocol, the levels of estradiol and
progesterone in the blood increased. In con-
trast, the levels of follicle-stimulating hor-
mone remained unchanged. In turn, D.Z. Bis-
inotto et al. (2024) investigated the effect of
hormonal drugs on physiological processes in
cows. It was established that the use of 173-es-
tradiol caused changes in the hormonal back-
ground in cows. At the same time, changes in
hormone concentrations are more noticeable
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when pharmacological drugs are used, as con-
firmed by studies.

As shown by the study by R. Sartori et
al. (2024), the use of hormonal protocols based
on progesterone and a combination of proges-
terone and estradiol causes changes in gonad-
otropic hormone concentration. The effective-
ness of hormones was also assessed by fertility
indicators, which depended on the concentra-
tion of sex hormones. The use of a combination
of progesterone and oestradiol had a positive
effect on the results of artificial insemination
and ovulation induction. The use of progester-
one alone in animal insemination protocols was
less effective, which was caused by poorer stim-
ulation of sex hormones in cows. W. Baranski et
al. (2024) evaluated the effect of the gonadotro-
pin-releasing hormone agonist “Bruselin” on
sex hormone levels in dairy cows. It was found
that the use of this drug at a dose of 10-20 mcg
caused an increase in the blood content of folli-
cle-stimulating and luteinising hormones. The
use of this hormone had a positive effect on the
processes of the sexual cycle and the growth of
follicles in the ovaries.

Analysis of the results of the current study
and other scientific research indicates the ef-
fectiveness of hormonal drugs in dairy pro-
duction. At the same time, for the best results,
hormonal drugs are always used according to
specific regimens. As a result, the duration of
the effect of additional hormones on the body
of cows varies from 5 to 40 days, depending on
the specific technology used. As a result, the
impact of these drugs on the body varies to a
certain extent. The first time these hormones
are used, the effectiveness of fertilisation will
be pretty significant, as the level of sex hor-
mones will be higher than in a regular sexual
cycle. However, the next time, the effectiveness
of fertilisation in cows that have been given the
drugs will be lower because their bodies will be-
come dependent on these injections. According
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to the results of biochemical blood analysis,
this happens due to the intensive synthesis of
sex hormones under the influence of artificial
hormones. In general, such stimulation of the
cows’ bodies is not positive, as it disrupts the
overall hormonal balance. Cases where the use
of these drugs is necessary are the development
of pathological conditions in the animal’s body
that make a normal sexual cycle impossible in
production conditions. Therefore, it is advisa-
ble to use hormonal regimens in cases of fer-
tility disorders, rather than in attempts to save
materials on the farm.

Conclusions

This study focused on investigating the effect of
hormonal drugs such as “Sulfagone” and “Fer-
tagil” on sex hormone levels in cows. Changes
in sex hormone levels in cows were observed
when using two types of hormonal medica-
tions. It was determined that during the 30-day
study, the level of hormones in the blood serum
of cows varied depending on the drug used.
When “Sulfagone” and “Fertagil” were admin-
istered to cows on the second day of the study,
the level of follicle-stimulating hormone in the
blood serum increased. Despite fluctuations
in the level of this hormone, its concentration
in the blood serum of cows remained higher
than that of other hormones studied during the
30 days. When studying the level of progester-
one in the blood serum of cows, it was found
that there were no significant fluctuations in
the concentration of this hormone from day 2
to day 18 of the study. However, starting from
day 22, the level of progesterone in the blood
serum of cows in experimental group 1 in-
creased by 18.22% (P<0.01), and in experimen-
tal group 2 by 15.42% (P <0.05) compared to the
corresponding control. In general, the serum of
cows administered Sulfagone intramuscularly
showed an increase in hormone levels com-
pared to the control group until day 30 of the
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study. At the same time, in the blood serum of
cows treated with “Fertagil”, hormone levels
approached those in the control group by day
26 of the study, and from day 30 of the study,
they increased again by 17.73% (P < 0.01). The
level of estradiol decreased in the blood se-
rum of cows in the control group during the
30-day study period, whereas in the experimen-
tal groups, it remained constant. When assess-
ing the concentration of sex hormones in the
blood of cows during the study period, it was
found that the administration of the hormo-
nal drug “Sulfagone” stabilised the concentra-
tion of progesterone and estradiol, in contrast
to the use of the hormonal drug “Fertagil”. In
general, it has been demonstrated that the use

of hormonal preparations results in an increase
in hormone concentrations in the cows’ bodies.
In future studies, it is planned to evaluate the
metabolic processes following the administra-
tion of these hormonal preparations to produc-
tive animals and to determine their effect on
other body system:s.
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Anorarnig. BimpmicTe cyyacHMX MiJNPUEMCTB i3 BUPOOHUIITBA MPOAYKTIB TBaPMHHOTO
MOXOJKeHHSI aKTMBHO BMKOPMUCTOBYIOTh TOPMOHA/IbHI IpernapaTy TBapuHaMm 6e3 HeTaabHOTO
BUBUEHHSI OCOOGJIMBOCTEN iX BIUIMBY Ha OpraHisM. MeToOl0 HOCTigkeHHS GYJI0 BCTAHOBUTH, SIK
ropMOHAaJbHI ITperapaTy BIUIMBAIOTh HA AMHAMIKY PiBHS CTaTeBMX TOPMOHIB B OpraHiami KopiBs.
HocmigHi rpynmu KopiB GopMyBaaucs 3a MPUHIUIIOM TPYIT-aHAJIOTIB MO 5 TBApMH y KOXKHI.
KopoBam nmociimgHoi rpynyu 1 BBOgmaM BHYTPIITHbOM sI30BO mpenapat «Cypdaron» y mosi 5 mu,
a gociigHoi rpynu 2 — pernapat «®Peprarin» y 103i 2,5 Mi1. Y cupoBariii KpoBi KOpiB BU3HAYAIN
piBeHb (OJiKYJIOCTUMY/TIOI0YOTO TOPMOHY, MPOTecTepPOHY Ta eCcTpajiiony B Tepiof JakTarlii
Ha 2, 6, 10, 14, 18, 22, 26 Ta 30 moOy. BcTaHOB/IEHO, 110 HAa 2 H06Y JOCTiIKEHHS Y CMPOBATII
KpOBi KOpiB mowtigHoi rpymu 1 piBeHb GQOMiKYIOCTMMYTIOI0UOTO TOPMOHY 3pocTaB Ha 41,18 %
(P < 0,05), a y kKopiB mocmigHoi rpynu 2 — Ha 52,94 % (P < 0,01) mopiBHSHO 3 KOHTposieM. Ha
26 Ta 30 mob6y moCTimKeHHS piBeHb GOMiKyIOCTUMYIIIOI0YOTO TOPMOHY Y CMPOBATIli KPOBi KOPiB
nmocninHoi rpynu 1 3pocraB Ha 44-53 % (P < 0,05), a B cupoBaTIii KpOBi KOpiB AOCTiAHOI rpymnun
2 — Ha 56-60 % (P < 0,05). BmicT nmporecTepoHy B CMpOBaTIli KPOBi KOPiB gocigHoi rpynu 1 He
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3MiHIOBaBCs 70 22 mo6u, a B momaibiuiomy 3pocraB Ha 18,22 % (P <0,01), a B cupoBatiii KpoBi
KopiB mociigHoi rpynu 2 — Ha 15,42 % (P < 0,05) mopiBHSIHO 3 KOHTposeM. PiBeHb ecTpaniony B
CUPOBATIi KPOBi KOPiB mociigHoi rpynu 1, mounHaouu 3 2 006U JOCTiIKeHHS, ITiIBUIYBaBCs
Ha 1,79% (P<0,01) i mo xinus gocrigxkenHs — Ha 10,06 % (P <0,01) nmopiBHSIHO 3 KOHTPOJIbHOIO
IPyIoI0, 1[0 MAa€ CIPUSITY KpalloMy 3aruliIHEHHIO KOpiB. OTpuMaHi pe3yabTaT¥ MOXYTh OyTU
KOpUCHUMM 1Jig (paxiBIiB BeTepuMHApPHOI MeIUIMHU Ta BUPOOHMKIB MOJIOKA ILIOMO PEryssilii
BIUIMBY TOPMOHAaJIbHMX IIperapaTiB Ha OpraHi3m KOpiB Ta MOXK/IMBOCTI IPOTrHO3YBAaTU AMHAMIKY
iX KOHIIeHTpallii B KpoBi

KimouoBi c©1oBa: CKOTapcTBO; CTaTeBi TOPMOHM; TOPMOHaJIbHMII (OH; BiZTBOPIOBAHICTb;
iMmyHodepMeHTHMI aHATTi3
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