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The infertility is not only serious health
care system’s problem, but global social too,
which disturbs millions of couples in the world.
There are nearly 15% infertile couples in
Europe now, but 20% in Ukraine [1], and due
to war conveniences, this percentage may be
growing. The male reproductive disturbances
such as testicular deficiency, cryptorchidism,
bad sperm quality, varicocele, erectile or ejacu-
lation dysfunction, endocrine pathologies, con-
genital defects and ecological factors lead to
infertility in 40—50% of cases. The male in-
fertility is idiopathic in 50% of cases [2]. The
testicles diseases cause the fertility declining
in most cases [3] which determines the impor-
tance of studying of treatment methods of go-
nadopathies.

In recent times, vitamin D is noted among
remedies suitable for effective correction of re-
productive system. It is necessary to point out,
that expression of vitamin D receptors is deter-
mined in the cells of reproductive systems’ or-
gans: testicles, prostate gland, seminal vesicles
[4, 5]. The correlation between low vitamin D
level and declining of motile and morphologi-
cally immature sperm cells was also detected.
[6]. Vitamin D is considered to be essential for
the adequate production of sex hormones, espe-
cially, testosterone (Ts) the lack of which leads
to the disturbances of reproductive system in
men [7].

The Ts level is higher in men without vita-
min D deficiency in comparison with those who
have D-hypovitaminosis. The decreasing of Ts/
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E, ratio has been determined in men with vita-
min D deficiency [7].

There are a lot of reports about antioxi-
dative activity of vitamin D and its derivates
which allows to inhibit the inflammation and
facilitates the reproductive function recovery as
auxiliary methods.

Cholecalciferol inhibits the excessive in-
flammatory biomarkers and also regulates the
expression of reproductive genes and androgens
synthesis in testicles [8].

The literature data about vitamin D posi-
tive antioxidative effects indicate the new ways
of reproductive disorders management and are
considered to be the background of using of vi-
tamin D for development of new medicines and
schemes of treatment of different reproductive
disturbances.

At the same time, despite great achieve-
ments of modern medicine and pharmacology,
the problem of men’ reproductive health is not
completely resolved [9]. Data gained during
last decades confirm the traditional methods
of men hypofertility treatment are not effective
enough. The using of vitamin D separately as
well as in the complex schemes is a very prom-
ising direction in treatment of gonadopathies
and reproductive system disturbances condi-
tioned by them in men as well as in animal
males.

Listed above defines the aim of this work:
to determine the sex hormones levels and bio-
chemical indices in serum of rat males with
experimental testicles damage under the condi-
tion of vitamin D, correction used separately or
in combination with Tribestan®.

MATERIALS AND METHODS

The experiment has been carried out on
the sexually active 7-mo-old Wistar rat males,
250-300 g (n = 42). The investigation has been
fulfilled according to the «National General
Principles for Animal Researches Ethics» (Uk-
raine, 2001) which corresponds to the «Europe-
an Convention for the Protection of Vertebrate
Animals used for Experimental and Other
Scientific Purposes» (Strasburg, 1985). The
rats have been kept under standard conditions
of vivarium of SI «V. Danilevsky Institute for
Endocrine Pathology Problems of the NAMS
of Ukraine», natural light sources and daily
nutrition recommended for these animals, and
water regime ad libitum.

The serotonin induced damage of spermato-
genesis has been used to be the experimen-
tal model of reproductive function pathology.
Experimental rats have been divided into groups:
S-model group (animals with serotonin induced
gonads, gonadopathy (GP)); S + solvent group
(rats with experimental pathology which recei-
ved seed oil — the solvent); S + vit. D, (animals
with experimental pathology treated by vita-
min D, per 0s); S + Tr (rats with GP which recei-
ved Tribestan (Tr) — reference drug); S + vit. D, +
Tr (animals with GP received per os Cholecal-
ciferol and Tr). Intact males of the same age
have been considered to be the control group.

The testicles pathology was induced by Se-
rotonin hydrochloride (SHch) introduction dur-

ing 14 days, subcutaneously at 3.3 mg/kg of
body weight (ShanDong Octagon Chemicals
Limited, China) [10, 11].

Reference drug Tr has been introduced
once a day per os at 68 mg/kg of body weight
before three days of SHch introduction, under
the condition of SHch receiving (14 days) and
during three days after last serotonin injection.
During investigation the dose of medicine has
been calculated using coefficient of species re-
silience on the base of human daily dose. The
Cholecalciferol has been given according to the
same scheme, in the volume of 0.5 ml contained
4000 IU (per o0s).

The solution of cholecalciferol was prepared
on Apricot kernel oil from vitamin D, substance
(powder, China, lot CHG20062009, which
meet the requirements of quality standard
GB 9840-2017).

The new pharmaceuticals dosage forms
have been developed in-house based on well-
known active pharmaceuticals ingredients
and were produced in enough amount in the
Technological department of Laboratory for an-
alytical, physical and chemical investigations
of SI «V. Danilevsky Institute for Endocrine
Pathology Problems of the NAMS of Ukraine».

After completing the course of substances
administration, the animals have been remo-
ved from the experiment using quick decapita-
tion, blood sampling has been fulfilled.
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The activity of aspartate aminotransferase
(AST) and alanine aminotransferase (ALT)
has been investigated by kinetic method using
sets of reagents for AST and ALT determina-
tion in serum or in blood samples, AST SpL
and ALT SpL accordingly (SpineLab).

The total metabolites of nitrogen oxide (NOx)
cycle have been determined by Griess reaction
[12], the content of Thiobarbituric acid reactive
substances (TBARS) were measured using set
of reagents («Agat», Ukraine), the concentra-
tion of arginine has been determined [13].

The serum levels of Ts and E, have been de-
termined by ELISA («Chemay, cat. # K209 and
K208, Stat FAX 3200).

The statistical estimation of data obtained
has been carried out using standard pro-
grams Microsoft Excel and Statistica 10.0. The
Shapiro-Wilk test has been used to check if the
data follows normal distribution. The probabil-
ity of differences of means has been determined
by Student t-test. Differences have been consi-
dered to be significant at p < 0.05

RESULTS AND THEIR DISCUSSION

During studying of Tr and vitamin D, influ-
ence the NOx concentration, the signs of oxi-
dative stress (OS) were detected in all experi-
mental groups of animals. The content of NOx
in the S-model group exceeded by 2.5 times
physiological normal concentration of these sub-
stances in control group (p < 0.05) (Table 1).

The NOx level was higher by 2.2 times in
males of S + solvent group comparing with
intact animals (Control group) (see Table 1;
p < 0.05). It confirms the solvent does not in-
fluence the NOx production in experimental
animals and demonstrates the role of nitrogen
stress in the mechanisms of forming of this ex-
perimental pathology. The using of vitamin D,
for gonadopathy correction in S + vit. D, group
has caused the NOx decreasing by 31% rela-
tive to S-model group, however, haven’t reached
the indices of intact animals and were higher
by 72% than last ones (see Table 1; p < 0.05).

The correction of experimental gonadopathy
by Tr has also led to OS declining. The NOx
level was less by 37% in S + Tr group relative
to S-model group (see Table 1; p < 0.05), but
physiological normal indices of intact animals
haven’t been also reached in S + Tr group and
their indices were higher by 56% (see Table 1;
p < 0.05). The using of Tr and vitamin D, in
complex was demonstrated positive effect as
for OS defense. The concentration of NOx in
S + vit. D, + Tr group was less by 56% relative
to S-model group, but remained higher by 39%
than the same indices in control group of ani-
mals (see Table 1; p < 0.05).

Further, the efficacy of D, and Tribestan
administration on the free arginine concentra-
tion in animals with experimental gonadopathy
has been studied. As it is known, the lack of
amino acid arginine may indicate the develop-
ing of free radical processes under the condi-

Table 1

The content of nitrogen oxide cycle’ metabolites, free arginine
and thiobarbituric acid reactive substances in blood serum of rats, X+ S_(n = 6)

Indices
Group
NOx, pmol/l Arginine, pmol/l TBARS, pmol/l
Control (intact animals) 0.88 +0.07 400.7+ 8.1 1.51+0.0
S-model 2.18 £0.12! 110.2 + 4.8 5.8+ 0.2!
S + solvent 1.94 £ 0.15¢ 107.1 £ 2.0* 5.4+ 0.3!
S+ vit. D, 1.51 £0.07"2 130.2 + 7.0} 3.6 +0.1%2
S+ Tr 1.37 +0.08'2 215.2 £ 6.0423 3.0+0.1423
S+vit. D+ Tr 1.22 £ 0.04423 240.1 + 15.21:23 2.6 +0.1123

Notes:

1 Statistically significant difference vs. Control group (p < 0.05);
2 Statistically significant difference vs. S-model group (p < 0.05);
? Statistically significant difference vs. S + vit. D, group (p < 0.05).
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tion of oxidative stress (OS), because the one of
its significant functions is to provide for a ba-
lance between pro- and antioxidative processes
in tissues [14].

During investigation the deficiency of free
arginine in blood serum has been detected in
all experimental groups relative to Control (see
Table 1). Arginine level was decreased almost
by four times in animals of S-model group (see
Table 1; p < 0.05). This enormous deficiency
of amino acid was also detected in S + solvent
group; the concentration of arginine was less
almost by four times in this group relative to
intact animals (see Table 1; p < 0.05) That in-
dicates the absence of solvent influence on the
oxidative — pro-oxidative processes.

The lack of arginine has been detected in
S+vit. D, group; its level was three times less
than in animals without gonadopathy (see
Table 1, p < 0.05). Thus, the administration of
vitamin D, to animals with GP hasn’t consider-
ably influenced free arginine level.

The treatment of testicles pathology by Tr
has positively influenced the content of free
arginine. The increasing of this amino acid
concentration was at 95% in males of S + Tr
group relatively to animals of S-model group.
However, the physiological norm of intact ani-
mals hasn’t been reached in S + Tr group and
deficiency of arginine was 48% (see Table 1,
p <0.05).

The complex use of Tr and D, for S-GP cor-
rection has positive effect on free arginine level
S + vit. D, + Tr. The concentration of this amino
acid was by 2.2 times higher than in animals of
S group (see Table 1, p < 0.05). Although, argi-
nine concentration in this group hasn’t reached
physiological norm too and its deficiency was
40% (see Table 1, p < 0.05).

Therefore, the separate application of Tr
and complex using of Tr and cholecalciferol
were effective for restoration the pro-oxidative/
antioxidative balance under the condition of ex-
perimental gonadopathy.

Free radical oxidation of lipids plays the
key role in pathogenesis of diseases of men’ re-
productive system [15]. The increasing of lipid
peroxidation (LP) leads to wasting of antioxi-
dants of biological origin which is accompanied
by decreasing of ability to regulate LP and con-
tribute to LP products accumulation. During

Tr and vitamin D, investigation the intensity of
LP (TBARS) has been determined. TBARS are
the secondary LP products which synthesized
in the reaction with 2-thiobarbituric acid and
indicate the degree of tissues damage.

Our investigation shows in animals with
experimental testicles pathology the concentra-
tion of TBARS were almost four times high-
er than in control intact males (see Table 1,
p < 0.05). This fact indicates the increasing of
LP and OS development under the condition of
SHch-induced model of GP. It is reported about
LP increasing under the conditions of other
models of gonadopathies [16].

In addition, LP increasing is confirmed by
high concentration of NOx (nitrogen stress de-
velopment) and decreased levels of free argi-
nine (lack of antioxidants) in group of animals
with experimental GP (see Table 1).

The content of TBARS was by 3.5 times
higher in S + solvent group relative to intact
males, which confirms weak capacity of solvent
to influence the OS and LP development (see
Table 1, p < 0.05). There were no differences
between S-model and S + solvent groups.

The application of vitamin D, has decreased
LP intensity and caused TBARS concentration
lowering. The TBARS decreasing was by 38%
less in S + vit. D, group relative to untreated
animals with pathology (see Table 1, p < 0.05).
Although, the content of TBARS was higher
by 2.4 times, the indices of the intact animals
haven’t been reached (see Table 1, p < 0.05).
As well known, vitamin D, is the strong anti-
oxidant which may inhibit LP in tissues. Vita-
min D, protects cells membranes from destroy-
ing by free radicals, supports their antioxidant
capacity (considerably decreases iNOS expres-
sion, ROS and malondialdehyde production)
(17, 18]. In this way vitamin D, inhibits LP and
reduces OS.

The application of Tr as well as cholecalcif-
erol for testicles damage correction has caused
OS and LP reducing. The TBARS concentra-
tion was less by 1.9 times in S+Tr group com-
paring with GP group. However, the concentra-
tion of TBARS in S + Tr group hasn’t reached
intact animals’ indices which were higher by
two times (see Table 1; p < 0.05).

The complex application of Tr and vita-
min D, was effective for reducing of LP intensi-
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ty. Concentration of TBARS in S + vit. D, + Tr
group has decreased by 2.2 times relative to
S-model group of animals. However, TBARS
concentration was also higher by 30% compa-
ring with data obtained from intact animals
(see Table 1; p < 0.05).

The using of Tr and vitamin D, in complex
for GP treatment has demonstrated better ef-
fects, than single application of cholecalciferol
as for protection against OS and LP reducing.
Complex therapy was effective at the level of
reference medicine.

According to J. M. Strickland (2021) data,
cholecalciferol increases antioxidative capacity
[20] which may contribute to fertility recover-
ing, because from 25% to 87% cases of inferti-
lity are developed due to OS in men. It is con-
sidered oral supplements based on antioxidants
may improve the quality of sperm decreasing
oxidative damage [19].

Taking into account an important role of
liver in the sex hormone and vitamin D me-
tabolism, the studying of ALT and AST activity
in blood serum of rats with GP and after treat-
ment has been carried out.

As it 1s shown in Table 2, serotonin damage
has caused the increasing of ALT by 2.4 times
and AST — by 2 times comparing with control
(p <0.05).

Oral application of cholecalciferol or Tr as
a monotherapy (groups S + Tr and S + vit.D,)
or their combined use haven’t changed ALT ac-
tivity which was statistically higher than in
intact animals (see Table 2).

Meanwhile, the AST activity has increased
in animals with GP, but has decreased after
experimental correction of consequences of go-
nadopathy. Thus, the application of vitamin D,
to be a monotherapy, has decreased AST con-
centration by 32% (p < 0.05) in compare with

Table 2
Activity of aspartate aminotransferase and alanine aminotransferase
in blood serum of rat males of experimental groups X+ S;
Index
Group
ALT, U/L AST, U/L
Control, n =5 119.5 +15.3 137.0+ 17.0
S-model, n =5 272.5 + 34.8! 278.9 +£29.1!
S + solvent, n = 6 225.1 +44.3! 244.0 + 17.5!
S+vit. D,n="7 220.7 £ 23.41 202.8 £ 11.612
S+Tr,n=28 244.5 + 24.11 212.0 + 15.412
S+vit. D,+ Tr,n=38 203.0 £ 19.7* 202.4 +11.8%2
Notes:
1 Statistically significant difference vs. Control group (p < 0.05);
2 Statistically significant difference vs. S-model group (p < 0.05).
Table 3

The sex hormones concentration in blood serum
of the experimental animals, X+ S

Group (n =5-6) Total 'I;lerit(:)ljferone, Estradiol, pmol/l Ts/E,, x10-*
Control (intact animals) 20.5+1.6 31.0+ 2.2 0.57 +£0.05
S-model 7.3+ 0.2 30.4+£1.9 0.25 £ 0.02!

S + solvent 7.0+ 1.8 30.9+4.1 0.26 = 0.02!

S +vit. D, 8.5+0.7 28.3+1.0 0.31 £ 0.02!

S+ Tr 14.2 + 0.6%2 28.8+1.3 0.50 +0.03?

S +vit. D, + Tr 15.3 + 0.412 28.7+£2.0 0.56 + 0.042

Notes:

1 Statistically significant difference vs. Control group (p < 0.05);
2 Statistically significant difference vs. S-model group (p < 0.05).
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S-model group of animals. The application of
complex therapy consisted from vitamin D, and
medicine of base therapeutic group (group of
animals S + vit.D, + Tr) the AST concentration
in males’ blood serum has decreased by 32%
too (p < 0.05) comparing with untreated ani-
mals. Therefore, vitamin D as a monotherapy,
as well as in combination with Tr, has posi-
tively influenced the AST level.

It is reported that exogenous application of
arginine has normalized liver transaminases
concentration in infertile men which associated
with decreasing of sex steroid-binding globu-
lin and increasing of free androgen index and
testosterone-estradiol ratio [20]. During our
investigation the endogenic increasing of this
amino acid (groups S + Tr and S + vit. D, + Tr,
see Table 2) has been detected. This is what ex-
plains the influence of experimental correction
on the AST level.

During investigation of Tr and vitamin D,
impact on the sex hormones levels and after
determination of androgen/estrogen status of
experimental animals, it has been shown that
SHch-induced gonadopathy has caused the de-
ficiency of total Ts in serum of animals of all
groups (Table 3).

The deficiency of Ts was almost by three
times less in S-model group relative to intact
males (see Table 3; p < 0.05). The Ts declining
after application of SHch has confirmed the an-
drogen saturation of organism was decreased
under the condition of this experimental model
[21]. The same (three times) shortage of T's has
been detected in (S + solvent) group which indi-
cated the solvent’ androgenic activity absence
(see Table 3; p < 0.05).

The application of vitamin D, for GP treat-
ment hasn’t demonstrated even small androgen
corrective influence. The concentration of Ts in
S + vit. D, group has been detected at S+model
level (see Table 3; p > 0.1).

The using of Tr for GP correction has con-
siderably influenced the androgen synthetized
function. The T's concentration was detected by
95% higher in S + Tr rats than in S+model
group of animals (see Table 3; p < 0.05).
However, the concentration of Testosterone in
this group has remained almost by 31% lower
than intact animal level (see Table 3; p < 0.05).
Other literary sources report the same in-

creasing of Ts in rats with serotonin induced
GP [21].

The complex application of both studied
components has demonstrated positive effect
on the androgen synthetizing function too. The
concentration of Ts in S + vit. D, + Tr group
was by 2.1 times higher than in animals of S +
model group (see Table 3; p < 0.05). Although,
Ts concentration values in this group haven’t
reached values of animals from Control group
and were by 25% lower than their hormone le-
vels (see Table 3; p < 0.05).

It is necessary to note, during investiga-
tion, E, concentration in all experimental
groups was detected to be corresponded to the
values of rats of intact group (see Table 3). This
fact confirms the absence of effect of the experi-
mental model as well as used medicines on the
estradiol synthetizing activity in males with
serotonin-induced testicles damage.

Ts/E, ratio is the marker of organism an-
drogenization (estrogenisation). The calcula-
tion has shown Ts/E, ratio has been declined
by 2.3; 2.1 and 1.8 times in experimental rats
of S-model, S+solvent, S + vit. D, groups accor-
dingly in comparison with intact animals (see
Table 3; p < 0.05). Taking into consideration E,
concentration was at normal level in rats of all
these groups, the decreasing of Ts/E, ratio has
occurred due to deficiency of androgens.

The Ts/E, ratio was at level of intact ani-
mals in S + Tr and S + vit. D, + Tr groups
which have been treated by reference medicine
to be a monotherapy and by its combination
with vitamin D, (see Table 3). The Ts/E, ra-
tio has been two times higher in S + Tr and
S + vit. D, + Tr groups in comparison with
indices of S-model group of rats (see Table 3;
p <0.05). It can be noted, the application of this
correction has demonstrated positive effect as
for SHch-induced damage, because E, concen-
tration was at level of indices of intact males,
Ts content almost reached physiological values
and wasn’t very low.

As shown earlier [22], the application of
cholecalciferol in complex with Tr has recov-
ered sexual behaviour, reproductive function
and, it is especially important, the development
of offspring of rat males with experimental
SHch-induced damage of testicles. The com-
plex treatment by cholecalciferol and Tr has
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improved not only researched biochemical indi-
ces. Therefore, 1t 1s reasonable to administrate
vitamin D in complex schemes for infertility

treatment and may be used for development of
new treatment methods of men’ reproductive

disorders of different etiology.

CONCLUSIONS

1. Serotonin-induced experimental modelling of 3. The application of Tribestan has led to the
testicles hypofunction causes the pathologi- pro-oxidative/antioxidative balance recovery
cal changes of testicular tissue in rats which under the condition of experimental gonad-
manifest in biochemical indices of blood se- opathy. This medicine has reduced the high
rum. The increasing of metabolites of nitro- level of aspartate aminotransferase activity,
gen oxide cycle, free arginine and TBARS increased testosterone level and normalized
have been detected under the condition of testosterone/estradiol ratio in blood serum of
gonadopathy in rats. Absolute and relative experimental animals.
hypotestosteronemia, the activation of ala- 4. Under the condition of experimental sero-
nine aminotransferase and aspartate amino- tonin-induced gonadopathy the application of
transferase has been determined. vitamin D and Tribestan in complex has led

2. The application of cholecalciferol has consid- to improvement of androgenic status and has
erably decreased NOx and TBARS concen- demonstrated better effect as for protection

trations, but hasn’t affected on arginine level against oxidative stress and lipid peroxida-
which has declined with the gonadopathy. tion reducing than cholecalciferol as a mono-
Vitamin D has caused reducing of aspartate therapy.
aminotransferase activity and hasn’t had an-
drogenic and estrogenic effects.
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The testicular deficiency, cryptorchidism, varicocele, endocrine pathologies are the main causes of men
infertility. The internal diseases of testicles lead to fertility declining in the major part of cases which explains
the importance of studying of gonadopathies’ methods of correction. In recent times, vitamin D is noted among
remedies suitable for effective correction of reproductive system.

The aim of investigation: to determine the sex hormones levels and biochemical indices in serum of rats’
males with experimental testicles damage under the condition of vitamin D, correction used separately or in
combination with Tribestan®.

Materials and methods. The experiment has been carried out on mature Vistar rats’ males; group of
animals: S-model (animals with serotonin-induced gonads damage, gonadopathy (GP)); S + solvent (rats with go-
nadopathy which received solvent); S + vit. D, (animals with gonadopathy received vitamin D,); S + Tr (rats with
gonadopathy obtained Tribestan (Tr) — reference medicine); S + vit. D, + Tr (animals received both remedies);
control — intact males. The activity of aspartate aminotransferase (AST) and alanine aminotransferase (ALT),
general content of nitrogen oxide cycle metabolites (NOx), concentration of TBARS and sex hormones Ts and E,
have been determined; their ratio has been calculated.

Results. The NOx was increased in S-model rats. The application of vit. D, or Tr has caused decreasing of
NOx concentration in comparison with S-model group. The complex using of vit. D, and Tr has had positive ef-
fect as for protection against oxidative stress (OS). The concentration of NOx in rats of S + vit. D, + Tr was by
56% less than in S-model group, but, as in the other experimental groups of animals, has remained increased
relative to control group.

The deficiency of free arginine in blood serum has been detected in all experimental groups comparing with
Control group. The application of vit. D, hasn’t affected on the arginine content. Tr has positively influenced
the arginine level: the increasing of concentration of this amino acid was 95% relative to S-model group, but
was less by 48% than values of intact animals. After application of Tr and vit. D, together the concentration of
arginine was higher by 2.2 times than in rats of S-model group, but hasn’t reached the values of intact animals.

The concentration of TBARS has increased under the condition of GP. The using of vit. D, has led to redu-
cing, but not to normalizing of TBARS content. The concentration of TBARS in rats of S + Tr group was by
1.9 times lower than in rats with GP and by two times higher than in intact animals. Simultaneous using of Tr
and vit. D, has been effective as for reducing of lipid peroxidation (LP) intensity. The concentration of TBARS
in S +vit. D, + Tr group has declined by 2.2 times comparing with values of animals with GP. The combination
of Tr and vitamin D, was more effective than cholecalciferol single using as for protection against OS and LP
reducing and has demonstrated activity at the level of reference drug.

GP has led to increasing of ALT activity 2.4 times and AST — by 2 times comparing with control group.
The application of Tr, vit. D, or their complex hasn’t changed ALT activity which was statistically higher than
intact animals’ values. The activity of AST was increased in animals with GP and reduced after experimental
correction of GP consequences. Vitamin D, monotherapy has reduced by 32% the activity of AST comparing with
animals with GP. AST concentration in males’ blood serum was decreased too with the combined use of Tr and
vitamin D, comparing with untreated animals. Thus, vitamin D has positively impacted the AST level in com-
bined use with Tr as well as monotherapy.

Serotonin-induced experimental GP has caused the declining of general Ts concentration in blood serum
of animals of all experimental groups. The application of vitamin D, hasnt demonstrated androgen correcting
activity. Tr has positively influenced androgen synthesized function: Ts concentration has increased by 95%
comparing with S-model group, but remained lower by 31% than in intact animals. The Ts concentration in
S +vit. D, + Tr group was 2.1 times higher than in animals with GP. However, Ts values in this group haven’t
reached Control group values and were by 25% less. The concentration of estradiol in all experimental groups
has corresponded to the values of intact animals. The calculation of Ts/E, ratio has shown to be decreased in
S-model, S + solvent, S + vit. D, groups in comparison with intact animals. The Ts/E, ratio has normalized in
groups with GP treated by reference drug separately or in combination with vitamin D,
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Conclusions: The application of cholecalciferol has considerably decreased NOx and TBARS concentra-
tions, but hasn’t affected on arginine level which has declined with the gonadopathy. Vitamin D has caused
reducing of aspartate aminotransferase activity in serum and hasn’t had androgenic and estrogenic effects.
The application of Tribestan has led to the pro-oxidative/antioxidative balance recovery under the condition of
experimental gonadopathy. This medicine has reduced the high level of aspartate aminotransferase activity,
increased testosterone level and normalized testosterone/estradiol ratio in blood serum of experimental animals.
The application of vitamin D and Tribestan in combination has led to improvement of androgenic status and has
demonstrated better effect as for protection against oxidative stress and lipid peroxidation than cholecalciferol
as a monotherapy.

Keywords: vitamin D, gonadopathies, estradiol, biochemical indices, testosterone, cholecalciferol.
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OCHOBHMMY YMHHHUKAMH Y0JIOBIUOT0 GE3IIIAIA € TeCTUKYIIPHA HeJOCTATHICTh, KPUIITOPX13M, BAPUKO-
1eJsIe, eHIOKPUHHI PO3JIaau TOIIo. ¥ O1JIBIITOCTI BUMAIKIB 3HUKEHHS (PepTUIBHOCTI BUKJIUKAHO BHY TPIIITHIM
3aXBOPIOBAHHAM SIE€YOK, II0 00YMOBJIIOE€ BAKJIMBICTh BUBYEHHS METOIIB KopeKmii romagonariit. OctanuiM
qacoM cepesr 3aco01iB e(peKTUBHOIO BIJIMBY HA PEIIPOIYyKTUBHY CUCTEMY BUIIISIOTEH Biramin D.

Mera mocainskeHHA: BU3HAYEHHS PIBHS CTATEBHX TOPMOHIB Ta 0l0XIMIYHHX HMOKA3HUKIB CHPOBATKH
KPOBi caMIIiB Iy piB i3 eKCIepUMEeHTAJIbHUM ypaskeHHIM CIM'AHUKIB 32 yMOB KopekIlii Biraminom D,, sacro-
COBAHOI'0 CaMOCTINHO abo y kombimaiii 3 TpibecTaroMm.

Marepiasnu Ta meroau. JlocirigskeHHS BUKOHAHO HA JOPOCIUX CAMIIAX Iy PiB morryasaiiii Bicrap; rpynn
TBApPUH: S-MOJIeJIb (TBAPUHHU 3 eKCIePUMEHTAIBHOI MOJIEJIJII CEPOTOHIHOBOI0 ypasKkeHHs TOHAJ, ToHaI0Ia-
riag (I'll)); S + posumaEMEK (UIypH, gKi Ha TJIi roHamonaTii oTpuMyBann po3umHHUK; S + BiT. D, (TBapmaN Ha
TJI ypasKeHHA CiM'THUKIB oTpumyBsanu Bitamin D,); S + Tp (mypu 3 romagonarieo orpumysastu Tpibecran
(Tp) — pedepentruit mpemapar); S + Bit. D, + Tp (rBapunn ofep:xyBann oduaBa IperapaTu); KOHTPOIb —
iHTakKTHI camill. Busnauvanu akrusHIicTs acnapraraminorpancdepasu (ACT) ta amamimaMmiHoTpaHcdepasu
(AJIT), saranpHU# BMicT cTabiapbHUX MeTab0JIITIB TUKIAY okcuAy as3ory (NOx), emict TBK-aktusHMX 1mpo-
IOyKTiB; piBHI crareBux ropmonis Tc ra E,, pospaxoByBaiu ix cIiBBigHOIIEHHA.

PeaynpraTu. ¥ mypis rpynu S-mogens migsumysannca NOx. acrocyBauna Bir. D, abo Tp mpusseo
1o samxeHHa Bmicty NOx BimHOCHO rpynu S-monesns. Kommnexcue sactocysannsa sit. D, ra Tp maso mosu-
THBHUH edeKT o0 3axucty Bim okcumarusHoro crpecy (OC). Kormerntpamia NOx y rpymi (S + sit. D, + Tp)
Oysia Ha 56% HUMKYIO0 BIAHOCHO 3HAYEHDb y IPYIIl S-MoIeJib, aje, AK 1 B IHIINX IpyHax, 3aJIAIIaaacs IiIBu-
IIIEHO0 BiTHOCHO KOHTPOJBHUX TBAPUH.

Bysio BusBieHo medimuT BIJIBHOrO apriHiHy B CHPOBATIIl KPOBl1 B YCIX ITIAJOCIIHUX IPyHax BIJHOCHO
KomTpomo. Bacrocysamnsa Bit. D, He BITMBaIO Ha piBeHD apridiny. Tp MO3NTHBHO NiAB Ha BMICT apriHiHy:
HIABUINEHHA KOHIIEHTPAI[ll aMiHOKHMCJIOTH CTAHOBMJIO 95% II10 BIAHOIIEHHIO 0 TPYIH S, ajie 0yJI0 HUMKUIE
3HAYeHb IHTAKTHUX TBapuH Ha 48%. Ilpu sacrocyBansi Tp ra Bit. D, pasom KoHIleHTpallid apriHiny Oysa BU-
om0 B 2,2 pasu 3a rpyIy S, aje JaHUX IHTAKTHUX TBAPHUH He JI0CATaJIA.

IIpu I'll Bmict TEK-axTrBENX TPOAYKTIB HigBHIIYBaBCA. 3acTOCYBaHHA BiT. D, mpuaBogmo 0o ix 3HH-
sKeHHa ajie He HopMmanaisysaso. Koumenrpania TBK-akTusHux mponykris y TBapun rpyou S + Tp Oyiia
HusKde BigHocHO rpynu 13 ['Il y 1,9 pasu Ta Buime 3a iHTaKTHHUX y aBa pasu. KomOiHoBaHe BuKopucTaHus Tp
ta BiT. D, Oy70 edekTUBHE 1010 3HUKEHHA 1HTEHCUBHOCTI IepekucHoro okucHeHHa jimigis (IIOJI). Buict
TBR-axTuBEEX TpomyKTiB y rpymi S + BiT. D, + Tp sHmxyBasca y 2,2 pasu BiJHOCHO 3HaYeHDb y TBapuH i3 I'IL
Kombinanisa Tp Ta Bit. D, Mmama xpamy Iifo, Hisk BUKOPHCTAHHSA 0JTHOTO XOJEKATbITU(DEPOIIy, MO0 3aXHUCTY
Big OC ra sumsxenusa [10J] ra misio Ha piBHI pedpepeHTHOrO IMpemapary.

I'll mpusBommia mo migsumenasa aktusHocTi AJIT B 2,4 pasu ta ACT — B 2 pasu mopiBHSHO 3 KOHTPOJIEM.
Bacrocysamna Tp, Bit.D, abo ix cymicHe BuropucTanHa He 3MiH0BaI0 akTuBHOCTI AJIT, AiRa 6yma BiporigHo
BUINE 34 MOKA3HUKU 1HTAKTHUX TBapuH. AkTuBHIcTh ACT migsummuiace y tBapun 13 ['Il ta sumkysamach
IIpH eKcIepuMeHTaIbHi# Kopekii Hacaigkis I'Il. MoroTepamia Bit. D, spmxyBana axrusaicts ACT Ha 32%
nopiBHAHO 3 rpy1moio TBapuH 13 ['I1. IIpu cymicaomy 3actocyBanni mpenapatiB ACT y cupoBaTiii KpoBi caMIliB
TAKOK 3MEHIIIyBaJach ITOPIBHAHO 3 TBapuHamu 6e3 kopekirii. Tosx BiT. D mosutusHo Brimueae Ha pisenb ACT
IpH 3aCTOCYBAHHI IK OKpPeMo, TaK 1 B kombimairii i3 Tp.

MogenoBauus ceporornirosoi 'l mpusBoguio 10 3HUMKEHHSA piBHA 3arajibHoro Tc y cuposariii KpoBi
B yCiX Tpymax JociaiskyBaHux TBapuH. 3acTocyBaHHA BiT. D, ny1a xopexii I'll e maso angporen-Kopury-
0Y0T0 BIJIUBY. T'p CHpUSB 3HAYHOMY IMO3UTHUBHOMY BIIJIMBY HA AHIPOTeH-CHHTETUYHY QPYHKI[0: BMicT Tc
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craB Ha 95% BUIIMM 3a TAKWU IOKA3HHUKHU y TPYIl S-M0Jesb, ajle HUKYE PIBHSI IHTAKTHUX TBAPUH Malixke
Ha 31%. B rpymi S + Bir. D, + Tp xomnenTpamia Tc Buasmumaca y 2,1 pasw BUIIOK 32 MOKA3HUKHU TBAPHH
i3 I'TI. Aste smavenns Tc 1 B 1iih rpymi He JocATaM 3HAYEHDb TBapuH rpynu KoHTposs 1 Oysiu Ha 25% Huskue
3a HuX. PiBeHB ecTpamiolly B yCiX eKCIIEPUMEHTAJbHUX I'PyIlaxX BIAIIOBIIaB 3HAYEHHSAM 1HTAKTHUX IILYypPIiB.
Pospaxynox crnispinnomenus Tc/E, moxasas, 1o y mypis ekcepuMeHTaJbHUX TPy S-MofeNIb, S + pO3unH-
HHUK, S + BIT. D, Binbynocs smenmenns Tc/E, mo BiHOIIEHHIO /10 iIHTAKTHUX TBapuH. B rpynax, ne nposoau-
nocsa koperyBauHa I'll pedhepeHTHHM mpemapaTom caMoCTiiiHO Ta y KoMmGinatii 3 Bit. D,, cmisinnomenss Tc/
E, sopmaumiaysasocs.

Bucnoskn: Bukopucranus siraminy D, npoasiige edekTuBHY mifo cTocoBHO 3HuKeHHA piBHA NOX Ta
TBK-axkTuBHUX ITPOYKTIB, ajie He BIJINBAE HA PIBEHb apriHiHY, KUY 3HU3WBCSA IPU FOHAONATIT; BUKJIUKAE
3HUIKEHHSI aKTUBHOCT1 acmapraTaMiHOTpaHcdepasu y cCUPOBATIIl KPOBI Ta He IIPOSABJISIE aHAPOTeHHOTO Ta
ecTpOoreHHoro edexry. 3a ymMoB romajgomnarii dacrocyBauua TpibecTaHy IPU3BOAUTDH 0 BlIHOBJIEHHS IIPO-
OKCHUJaHTHO/aHTUOKCHIAHTHOrO OaJIaHCy; 3HUKYE PIBEHb AaKTUBHOCTI (hepMeHTy acnapraraMiHoTpaHcdepa-
34, MiBUIILY€E PIBEHB Y0JOBIYOTO CTATEBOI0 TOPMOHY Ta HOPMAJIi3ye CITIBB1IHOIIEHHS TeCTOCTEPOH/eCTPa 10T
y cmpoBaTIi KpoBi migmocaigaux nrypis. Kombinosame BukopucTanHa Biramimy D, cymicro 3 Tpibecramom
MOKpAIlye aHIPOreHHUN CTATYCYy OpraHiaMy Ta Mae Kpally i, HiK BUKOPUCTAHHS OJHOTO XOJIEKAaJbI[H-
depoury, MO0 3aXUCTY BiJ OKCHIATHBHOTO CTPECY Ta 3HUKEHHS IMePEeKUCHOTO OKUCIeHHS JIITIAiB, J1I0YH Ha
piBHI pedepeHTHOTO IIpemapary.

Kiawuosi caosa: Biramiu D, romamomarii, ecTpasios, 610XIMIYHI IOKA3HUKH, TECTOCTEPOH, X0JIEKAIb-
mudepot.
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