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Summary. Experimental research on male domestic animals (boars, bulls) proved the effectiveness of using the
complex drug ‘Karafand+OV,Zn’ to increase their reproductive capacity. This preparation contains carotenoids,
biologically active substances from the rhizome of marsh calamus and nanoparticles of orthovanadate gadolinium
activated by europium and zinc carbonate. It was observed that the introduction of the drug increased the activity of
antioxidant protection — catalase activity in the serum and erythrocytes in boars by 15.9% (p <0.01) and 11.4%
(p <0.05), in bulls — by 7.3% (p < 0.05) and 12.4% (p < 0.01), respectively, and SOD in boars by 30.2% (p < 0.01), in
bulls — by 16.5% (P <0.05) — when reducing the intensity of lipoperoxidation processes (reducing the amount of
TBA-AP in the serum and erythrocytes of males — in boars by 19.4% (p < 0.05) and 16.9% (p < 0.001), in bulls — by
25% (p < 0.05) and by 12.4% (p < 0.01), respectively. There was an improvement in sperm quality (especially in terms
of motility and content of sperm with morphological abnormalities) and endocrine function of the testes —
testosterone levels increased by 16.8% in boars (p < 0.05), and in bulls — by 44.3 % (p < 0.001). At the same time, there
was an increase in protein-vitamin-mineral metabolism in the body: the amount of vitamin A reliably increased in
boars by 14.5% (p < 0.001), in bulls — by 7.6% (p < 0.05), and the content of zinc — in boars by 36.5% (p < 0.001), in
bulls — by 16.0% (p < 0.01), the amount of total protein, calcium and phosphorus also increased. Thus, the obtained
results allow us to recommend the complex drug ‘Karafand+OV,Zn’ as an effective means for increasing the
reproductive capacity of males with pronounced sperm-modeling and androgen-stimulating effects and powerful

antioxidant properties
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Introduction. The main cause of reduced
reproductive capacity of males is gonadopathy of
alimentary deficiency and toxic genesis (Koshevoi et al.,
2015, 2016; Sabeti et al., 2016; Barik, Chaturvedula and
Bobby, 2019). Their occurrence is most often caused by
the use of poor quality feed and water, defective diets of
breeders, uncontrolled use of chemical fertilizers, etc.
(Hunchak et al., 2010; Chornozub, 2013; Koshevoi et al.,
2015).

The pathogenetic chain of hypofertility of males
(decreased reproductive capacity) includes changes in
vitamin and mineral metabolism, imbalance of the
prooxidant-antioxidant system, reduced sperm quality,
and negative dynamics of the hormonal background.
Increasing the synthesis of active forms of biogenic
elements, mainly oxygen, causes oxidative stress, which
is the result of the damaging effects of the above factors
(Agarwal, Makker and Sharma, 2007; Agarwal etal,
2018; Dziekonska et al., 2017; Koshevoy and Naumenko,
2020; Otasevic et al., 2020; Ritchie and Ko, 2021).

For the treatment of animals with gonadal pathology,
drugs based on nanobiomaterials have been proposed,
which have pronounced antioxidant and androgen-
stimulating effects and increase the body’s overall
resistance (Karpenko et al., 2020; Koshevoy et al., 2021).
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Given the etiology and prevalence of gonadopathies
among breeders, the urgent scientific task is to develop
ways to increase the reproductive capacity of males
(Piomboni etal.,, 2008; Yaremchuk etal.,, 2017; Ribas-
Maynou and Yeste, 2020).

Our work aimed to establish the effectiveness of the
complex drug ‘Karafand+OV,Zn’ to increase the
reproductive capacity of male domestic animals.

Materials and methods. The research was conducted
in the laboratories of the Department of Veterinary
Reproductology of the Kharkiv State Zooveterinary
Academy (since 01.09.2021 — Department of Veterinary
Surgery and  Reproductology of the  State
Biotechnological University) and the Nanostructured
Materials Department named after Yu. V. Malyukin of
the Institute for Scintillation Materials of the National
Academy of Sciences of Ukraine (Kharkiv).

The material of the research was males of different
species of animals, in particular groups of boars (n = 10)
and bulls (n = 10), which belonged to farms of different
forms of ownership. Groups of animals consisted of
clinically healthy males, kept on a standard diet and had
free access to water, with full reproductive capacity, as
established by andrological examination according to
our methodology (Koshevoi et al., 2015).
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The method of increasing the reproductive capacity
of male farm animals included the use of a complex
preparation ‘Karafand+OV,Zn’ containing carotenoids,
biologically active substances from the rhizome of marsh
calamus and nanomaterials — nanoparticles of
europium-activated gadolinium orthovanadate and zinc
carbonate (Koshevoi etal, 2016). Animals of the
experimental groups were administered the drug at a
dose of 7.5 cm’ per boar and 10 cm® per bull, orally, once
a day for 10 days.

The  effectiveness of the complex drug
‘Karafand+OV,Zn’ was determined by changes in total
protein, carotene, vitamin A, zinc, total calcium and
inorganic phosphorus, the dynamics of the prooxidant-
antioxidant system (content of thiobarbiturate-active
products (TB-AP), glutathione (VG), catalase and
superoxide dismutase (SOD) activity), testosterone levels
and sperm quality.

The studied indicators were established by commonly
used methods (Vlizlo, 2012). The concentration of total
testosterone in the serum was determined in the
V.Danilevsky Institute for Endocrine Pathology
Problems of the National Academy of Medical Sciences
of Ukraine using the method of enzyme-linked
immunosorbent assay. Statistical processing of the results
was performed by Student’s ¢-test (Rebrova, 2006).
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Results and discussion. Analyzing previous studies
and data from literature sources found a positive effect of
nanobiomaterials on the body of males with
gonadopathy (Koshevoi et al., 2016; Koshvoy et al., 2021;
Karpenko etal,, 2020; Yaremchuk etal, 2017). The
results of studies on their use to improve reproducibility,
indicate a significant clinical and biochemical effect of
the complex drug ‘Karafand+OV,Zn".

The administration of the drug led to improved
protein-vitamin-mineral metabolism — for example, the
content of carotene in the serum of bulls increased by
19.8% (2.90 + 0.03 umol/l, p < 0.001), and the amount of
vitamin A reliably increased in boars by 14.5%
(p <0.001), in bulls — by 7.6% (p < 0.05), while the zinc
content increased by 36.5% (p < 0.001) in boars, and by
16.0% (p < 0.01) in bulls (Fig. 1).

Mineral metabolism was characterized by an increase
in the content of total calcium in the serum of boars by
6.9% (p<0.05), in bulls— by 3.5% (p<0.05) and
inorganic phosphorus in boars and bulls by 10%
(p <0.05) and 8.3% (p < 0.05), respectively (Fig. 2). There
was an increase in total protein content in boars by 2.9%

(738+£0.62¢g/l, p<0.05), in bulls— by 55%
(78.7 £0.48 g/l, p < 0.001).
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Figure 1. The effect of the complex drug ‘Karafand+OV,Zn’ on the content of vitamin A and zinc in the blood
serum of males (* — p < 0.05; ** — p < 0.01; *** — p < 0.001 compared with the control group)
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Figure 2. The effect of the complex drug ‘Karafand+OV,Zn’ on the content of calcium and phosphorus in the
blood serum of males (* — p < 0.05 compared with the control group)
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Activation of the antioxidant defense system and
reducing the intensity of lipid peroxidation (LPO)
processes have a significant impact on the body’s
resistance (Piomboni etal., 2008; Agarwal etal., 2018;
Palani, 2018; Ritchie and Ko, 2021).

Figure 3 shows a decrease in the intensity of LPO
processes after drug administration — the amount of
TB-AP in erythrocytes was lower than in the control
group — in boars by 16.9% (p < 0.001), in bulls — by
12.4% (p < 0.01).

The positive effect of the drug on the antioxidant
status of males was noted (Fig. 4) — catalase activity in
boar erythrocytes increased by 11.4% (p < 0.05), bulls —
by 12.4% (p < 0.01). SOD activity increased in boars by
30.2% (p < 0.01) and in bulls by 16.5% (p < 0.05). At the
same time, the content of GSH was reliably higher in
boars by 3.2% (p <0.05) of the control group, and in
bulls tended to increase.
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Figure 3. The effect of the complex drug

‘Karafand+OV,Zn’ on the intensity of lipoperoxidation
in males (* — p<0.01; ¥ — p<0.001 compared with
the control group)
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Figure 4. The effect of the complex drug ‘Karafand+OV,Zn’ on the antioxidant status of males (* — p < 0.05; ** —

p < 0.01 compared with the control group)

Administration of the drug has a positive effect on the
germinative and endocrine functions of the male gonads,
which is probably due to increased resistance to oxidative
stress, which is the main pathogenic mechanism of
gonadopathies (Tvrda et al., 2017; Koshevoy et al., 2021).
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The method of prevention had particularly effect on
the motility of sperm in ejaculate, for example, it was
reliably higher in boars by 28.1% (p < 0.05) of the control
group, and in bulls tended to increase (Fig. 5).
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Figure 5. The effect of the complex drug ‘Karafand+OV,Zn’ on the quality of male sperm (* — p < 0.05 compared

with the control group)
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At the same time, there was a tendency to increase the
volume of ejaculate in boars, and in bulls it reliably
increased by 28.7% (4.39 + 0.24 ml, p < 0.05).

The concentration of sperm in animals of the
experimental groups did not change significantly, and
the content of sperm with morphological anomalies was
reduced by 17% in bulls (p < 0.05), and in boars it tended
to decrease.

Testosterone levels increased by 16.8% in boars
(p<0.05), and in bulls — by 44.3% (p <0.001), which
confirms the androgen-stimulating effect of the drug
(Fig. 6).

Conclusions. The obtained results allow us to
recommend the complex preparation ‘Karafand+OV,Zn’
to prevent gonadal pathology of alimentary-deficient
genesis in males. Thus, during the introduction of this
drug activation of dynamics in the antioxidant defense
system, improvement of protein-mineral metabolism
with a decrease in the intensity of lipoperoxidation
processes was observed.
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Figure 6. The effect of the complex drug

‘Karafand+OV,Zn’ on endocrine function of male testes
(* — p<0.05 ** — p<0.001 compared with the control

group)
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