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ABSTRACT

Aim: The aim of this article is to present literature data and personal research of the role of D-hormoneon the functioning of the male reproductive system,
and more specifically of the prostate gland, as well as the use of this vitamin D during the complex and independent treatment of benign prostatic hyperplasia
in preclinical studies and clinical practice.

Materials and Methods: The collection of relevant data were done using the scientific databases Pubmed, Google Scholar. A manual search on reproductive
endocrinology and pharmacology sources were also conducted for related published studies . Selected keywords (“benign prostatic hyperplasia” OR “BPH")
AND (“prostate”) AND (“reproductive system and vitamin D”) were used to collect data. The article also presents our personal data of preclinical studies and
clinical data of the use of vitamin D as monotherapy and in the complex therapy of reproductive disorders.

Conclusions: The effect of vitamin D on prostate volume and BPH has shown perspective results, therefore, it is proposed to conduct further studies on the role
of vitamin D in the formation of BPH and reproductive disorders, their prevention and treatment. The use of vitamin D as monotherapy or in the form of pharma-
ceutical compositions and its inclusion in basic treatment regimens can increase the effectiveness of the prevention and correction of reproductopathies in the
presence of or due to BPH and suggests the possibility of restoring the generative potential of individuals with BPH, both with and without D-hypovitaminosis.
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INTRODUCTION

It is known that the number of patients with benign
prostatic hyperplasia (BPH) is increasing. It is estimated
that BPH occurs in an average of 80% of men after the
age of 60. However, under the influence of the rapid
aging of the population, dynamic pace of life, stress and
the effects of harmful environmental factors, BPH has
become an important health problem worldwide. The
researchers’search is focused on finding substances for
the treatment of BPH among natural medicines as an
adequate alternative, devoid of the main disadvantages
of systemic prostatoprotectors. prevention and
treatment of diseases of the prostate gland has not only
medical, but also social significance. A prostatogenic
decrease in fertility can have various causes, which are
more often associated with a violation of the structure
and function of this gland. One of the current problems
is the study of the effect of D-hormone on the body, and
in men its effect is closely related to the pathogenesis
of androgen deficiency and hypofertility.
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AIM

The aim of this article is to present literature data and
personal research of the role of D-hormoneon the
functioning of the male reproductive system, and more
specifically of the prostate gland, as well as the use of
this vitamin D during the complex and independent
treatment of benign prostatic hyperplasia in preclinical
studies and clinical practice.

MATERIALS AND METHODS

The collection of relevant data were done using
the scientific databases Pubmed, Google Scholar.
A manual search on reproductive endocrinology
and pharmacology sources were also conducted for
related published studies . Selected keywords (“benign
prostatic hyperplasia” OR“BPH") AND (“prostate”) AND
(“reproductive system and vitamin D”) were used to
collect data.The article also presents our personal data
of preclinical studies and clinical data of the use of
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vitamin D as monotherapy and in the complex therapy
of reproductive disorders.

REVIEW AND DISCUSSION

Itis well known that the prostate affects fertility and any
pathological processes in it affect the male reproduc-
tive system. The prostate gland produces a secret that
makes up 25% of the volume of seminal fluid, which
is necessary for the maintenance and protection of
spermatozoa [1].

The secret of the prostate gland mainly consists of
prostaglandins, prostatic acid phosphatase, as well as
other enzymes (for example hyaluronidase), fibrinolysin
and fibrokinase, which contribute to the liquefaction
of the seminal fluid and activating the movement of
spermatozoa [1].

It also plays an important role in regulating the level
of male hormones and can affect the functioning of the
genitourinary system in general. There are barrier and
secretory functions of the prostate gland. Therefore,
maintaining prostate health is an important aspect of
men’s health. In case of chronic inflammation of the
prostate gland, its functions are impaired. Features of
the location of the prostate gland, direct connection
with the urethra make it vulnerable to the development
of infectious and different inflammatory diseases, in
particular prostatitis [1].

Chronic diseases of the prostate gland (PG): chronic
prostatitis (CP) and benign prostatic hyperplasia (BPH)
- significantly affect the work efficiency, health and
general psycho-emotional state of men [2].

Every year due to these diseases the population
and states suffer significant economic damage, and
prevalence rates are constantly increasing due to an
increase in average life expectancy and the percentage
of men in older age groups. Important factors in the
development of inflammation of the prostate are
blood circulation disorders in the organs of the small
pelvis (congestion), sedentary work, irregular sex life
or its absence, excessive cooling, stress, overload.
According to current data, chronic inflammation of the
gland as a result of microbial infection, the influence of
polymorphicfactors or hereditary predisposition often
precedes or accompanies the development of BPH - a
chronic progressive benign disease [2].

Against the background of age-related imbalance of
sex hormones, prostatic glandular-stromal hyperplasia
develops, accompanied by symptoms of the Lower
Urinary Tract (LUTS) [2]. To date, there are no large-scale
epidemiological studies of the internal population that
would be similar to foreign ones. The etiology of BPH
is multifactorial, and the development of the disease
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directly correlates with age, the level of prostate-
specific antigen (PSA) and the volume of prostate [2].

Benign prostate hyperplasia is a benign disease
characterized by an increase in the size of prostatic
epithelial cells and stromal tissues, a decrease in the rate
of urine flow, which causes disturbances, commonly
known as LUTS [2].

Taking into account that the growth, differentiation
and functioning of the PG are controlled by sex
hormones, most theories of the pathogenesis of BPH
contain questions of hormonal regulation. This is based
both on the fact of the presence of androgen receptors
and estrogen receptors in this gland, and on the facts
of the formation of these hormones in the basal and
luminal cells of the PG [2].

Sex hormones such as testosterone (T),
dihydrotestosterone (DHT), progesterone and estrogens
have been studied in the most detail, although therole
of each in the progression and development of BPH
and their pathogeneticrole in the”hormone / receptor”
interaction, mutual regulation remains insufficiently
understood [2, 3 1.

The main hormone which regulates the growth of
the prostate gland is 5a-DHT, which is formed from
T in the epithelial and stromal cells of the gland with
the participation of the enzyme 5a-reductase [2]. It
has been established that DHT carries out direct and
indirect modulation of cell differentiation, proliferation
and apoptosis of cells, induces glandular hyperplasia
of the PG, while stromal hyperplasia is regulated by
estrogens [2, 4].

The T metabolite is also considered to play a central
role in the pathogenesis of BPH, based on the results
of large-scale studies that have found a positive
correlation between the presence of BPH/ LUTS and
changes in the levels of endogenous sex steroid
hormones, in particular T and estrogens.

Several studies have described inversely proportional
relationship between serum T levels (total or
bioavailable) and the degree of BPH or LUTS expression
[2, 5], which correlates well with the state of age-
related androgen deficiency and the frequency of PG
disease [2]. This was the basis for attempts to use T for
replacement therapy in order to prevent age-related
changes in PG. However, the Proscar study found low
T levels (<300 ng/dl) in 21,7% of older men only who
also had BPH [2, 6]. Therefore, the idea of androgen
replacement therapy was rejected due to fears of a
possible increase in BPH and LUTS [2].

The importance of the problem of treating CP can
be based on the knowledge of the fact that it is the
third leading disease after cancer and it can take the
development of BPH and has social significance for
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many reasons [2]. Conservative therapy of prostatitis
requires an integrated approach, namely the use of
drugs of different types of action [2, 7].

So, recently the traditional ideas about theimportance
of vitamin D in providing calcium-phosphorus
metabolism and bone mineral density have been
supplemented with data on its role in the regulation
of reproductive and sexual functions in men [8-10]. At
the same time, it has been shown that in the presence
of D-hypovitaminosis, disturbances in spermatogenesis
occur, and also disturbance in the erectile and
ejaculatory components of the copulatory cycle [8, 11].
The authors proved that erectile dysfunction in men
with D-hypovitaminosis is associated with a decrease
in the level of testosterone in the blood [8, 12].

Also, in our own studies at the clinic of the SI «V. Da-
nilevsky Institute for endocrine pathology problems
of NAMS of Ukraine» (Kharkiv, Ukraine) the features of
changes in erectile function has been established and
its depending on the levels of vitamin D in the blood
and androgen statusin 47 young and middle-aged men
(23-59 years old). The research was conducted in the
autumn-winter period of 2019-2020. According to the
results of own observations, it has been proven that the
content of 25(0OH)D in the blood of middle-aged men,
regardless of the presence or absence of type 2 diabetes,
was significantly lower compared to the group of young
men. It has been proven that the formation of erectile
dysfunction in both young and middle-aged men is
due to a decrease in testosterone levels in the blood
and a decrease in the T/E2 (testosterone/estradiol) ratio
[8]. So, it has been established that a predecessor of
the development of hypotestosterone and androgen-
estrogen balance disorders in men regardless of age,
in particular, patients with type 2 diabetes, can be a
decrease in the blood content of 25(0OH)D [8].

According to the World Health Organization, more
than one billion people have vitamin D deficiency.
Vitamin D deficiency is also present (in 81.8% of cases)
in Ukraine. It has been established that vitamin D is
necessary for adequate production of steroid hormones
and full-fledged spermatogenesis, but its deficiency
causes the development of androgen deficiency and
pathospermia, which generally leads to a decrease
in fertility. Also it has been reported that vitamin D
receptor has an expression in cells of reproductive
organs such as testes (Sertoli cells, seminiferous tubules,
spermatogonial stem cells, etc.), epididymis, seminal
vesicles (SV), prostate (PG), and even spermatozoa [13].
It indicates the necessity of vitamin D for adequate
production of steroid hormones, and its deficiency can
have a negative impact on the reproductive function
of men [13].

In direction testosterone is a regulator of vitamin D
receptor activity in the testicles. Vitamin D treatment led
to anincrease in the level of male sex hormones in the
blood serum of patients with D-hypovitaminosis [13].

In addition, application of vitamin D in men with
idiopathic oligoasthenozoospermia for three months,
even without taking into account its concentration in the
blood during treatment, improved sperm motility [13].

This indicates that the use of vitamin D for the
treatment of reproductive disorders in men with
pathology of the genital and prostate glands is possible
both with and without D-hypovitaminosis.

Well known that only experimental arguments of
vitamin D prescribing in pathology models simulating
the most common variants of infertility can confirm
these assumptions. These pathologies include chronic
inflammatory processes in PG and SV, because
subfertility in men with prostatitis remains one of the
main causes of infertile marriages.

According to our observations at the laboratory of
reproductive endocrinology of the SI «V. Danilevsky
Institute for endocrine pathology problems of NAMS
of Ukraine» (Kharkiv, Ukraine), experimental data
about changes in the hormone synthetic function of
the testicles during modeling of prostatitis, as well
as cholecalciferol (D3) together with drugs which
protect prostate gland have been presented. Thus 36
sexually active rats were administered vitamin D at a
dose of 4000 IU (both monotherapy and in complex
baseline regimens) to correct sex hormone levels and
fructose concentrations in male rats with experimental
abacterial prostatitis induced by cryotraumatization
of the ventral part of the prostate gland. In this study,
as in our previous ones, it was shown that modeling
experimental prostate pathology by prostate cryotrauma
leads to hypotestosteronemia and a decrease in
serum testosterone/estradiol ratio in male rats. The
concentration of fructose decreases almost 3 times in the
seminal vesicles of animals with experimental prostatitis
[13, 14]. The use of Prostatilenum* as monotherapy or
in combination with vitamin D3 for the experimental
treatment of prostatitis regardless of the methods of
administration led to the normalization of testosterone
levels (increased testosterone concentration in blood
serum) and fructose content in the testicles but did not
affect the concentration of estradiol. Independent use of
vitamin D per os in conditions of experimental prostatitis
did notlead to regeneration of testosterone secretion, but
increased its effect on seminal vesicles. Prostatilenum*
(Biopharma, Ukraine) is a biogenic preparation with
prostate-protective action. This procedure is indicated
by an increase in the mass of seminal vesicles and the
concentration of fructose in them [13]. Therefore, the
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introduction of complex treatment regimens of vitamin
D with Prostatilenum* is advisable, because it positively
affects the androgen saturation of the body, increases the
concentration of fructose in the seminal vesicles, which
can contribute to spermatogenesis and fertility [13 ].

This indicates an increase in the mass of seminal
vesicles and the concentration of fructose in them [13].

Recently, the number of patients with benign prostatic
hyperplasia (BPH) has been increasing. It was supposed
earlier that BPH is observed in an average of 80% of men
after the age of 60 [15]. Due to the rapid aging of the
population, dynamic steps of life, stress and the effects
of harmful environmental factors, BPH has become an
important health problem worldwide. Itis supposed that
under such conditions, the number of men under the age
of 50 who will have this disease increases [15], because
such conditions cause a decrease in the secretion of
androgens in men, metabolic disorders and dyshormonal
conditions, which are now observed more often in the
stressful existence of society than before. Itis well known
sexual function is very sensitive to harmful factors,
under their influence both reproductive and copulatory
components of male health change. Prolonged stress can
cause hypofertility even infertility and sexual disorders.
One of the main suppressing factors of spermatogenesis
due to the stress is the occurrence of a number of
hormonal changes — a decrease in the circulating level
of testosterone, follicle-stimulating and luteinizing
hormones with an increase in the concentration of
corticosteroids, prolactin, and predominance the content
of estrogens over androgens [16].

It is known that lifestyle factors, which are currently
complicated by external influences, have a specific
weightin the development of BPH [17]. Prevention and
treatment of BPH is not only a medical, but also a serious
social problem. Today, based on the results of research
into the pathogenesis of the hyperplastic process in
the gland and the mechanism of action of drugs, not
only surgical, but also therapeutic treatment of BPH has
taken an important place among other methods of its
rehabilitation [18].

The pathogenesis of BPH is associated with regulatory
disturbances in the hypothalamic-pituitary system and
a change in the intensity of regulatory signals sent to
the reproductive organs. The central pathogenetic links
in the development of this pathology include a decrease
in the efficiency of the regulation of hypothalamus
functions, which is carried out according to the principle
of feedback, the change in the sensitivity of pituitary
cells to the releasing hormones of the hypothalamus
and animbalance between the production of estrogens
and androgens. At the organ level the development
of BPH is caused by an increasing in the activity of
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the enzyme 5-alpha-reductase which promotes the
conversion of testosterone into dihydrotestosterone, an
increasing in the synthesis of tissue growth factors and
an increase in the expression of androgenic and alpha-
1-adrenoceptors [2]. Among the adenohypophyseal
hormones in addition to follicle-stimulating and
luteinizing the development of BPH is greatly influenced
by prolactin, the hypersecretion of which is considered
to be a very significant cause of age-related hyperplastic
processes in the prostate gland.

Prolactin stimulates proliferation and acts as an
androgen-dependent suppressor of prostatic epithelial
apoptosis, leading to prostatic hyperplasia. By the way,
the increase in the level of prolactin under conditions
of stress and its important etiopathogenetic role
in reducing the reproductive capacity of the body
are are universally accepted [19]. The experimental
administration of dopamine receptor blockers, namely
sulpiride, in BPH modeling, for a long time contributes
to anincrease in the level of prolactin and a decrease in
the release of gonadotropic hormones [14, 20].

This modelis widely used in experiments to study the
prostatotropic activity of BPH drugs [21]. The sulpiride
model which is characterized by the development of
an imbalance of sex hormones and an inflammatory
processinthe body of rats [22] provoke the development
of BPH is associated with a violation of testosterone
synthesis in the testicles due to insufficient function
of the PG, an increase in the content of prolactin and
estradiol which then provokes proliferative changes
in the organ which we have observed in 64 male
rats during our the experiment at the laboratory of
reproductive endocrinology of the Sl «V. Danilevsky
Institute for endocrine pathology problems of NAMS
of Ukraine» (Kharkiv, Ukraine) [22].

With prolonged administration of sulpiride,
whose neuroleptic properties are associated with
antidopaminergic action, induces hypersecretion of
prolactin, which leads to stimulation of the proliferation
of the glandular epithelium of the PG. The pathogenesis
of acinar hyperplasia is related to an increase in the
activity of 5-alpha-reductase and an increase in the
sensitivity of epithelial cells; in 50% of cases, the
pathology develops against the background of chronic
prostatitis and reduced sensitivity to androgens [22].
Considering the fact that the growth, differentiation,
and functioning of PG is controlled by sex hormones,
most theories of the pathogenesis of BPH pay attention
to hormonal regulation also. This is based both on the
presence of androgen receptors (AR) and estrogen
receptors (ER) and on the formation of these hormones
in the basal and luminal PG cells. The main hormone
regulating gland growth is 5a-dihydrotestosterone
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(50-DHT), which is formed from testosterone (T) in
epithelial and stromal cells [22].

BPH may occur due to their excessive growth in
these cells of the epithelium and stroma of the gland.
Espinosa G (2013) writes that the prevalence of vitamin
D deficiency in the «male urological population» may
indicate an association between BPH and vitamin D.
Vitamin D has an inhibitory effect on the RhoA/ROCK
pathway together with cyclooxygenase-2 expression
and prostaglandin E2 production in stromal cells of
BPH. It has been shown increasing of dietary vitamin D
intake with food and nutritional supplements correlate
with a decrease in the prevalence of BPH, and vitamin
D analogues reduce prostate volume in patients with
this pathology. Preclinical studies have shown that
vitamin D not only reduces prostate cell proliferationin
BPH when induced by well known growth-promoting
molecules such as IL-8, Des(1-3) IGF-1, testosterone and
dihydrotestosterone [15].

Among all these studies, there were no side effects
or negative effects with increased vitamin D intake
(Espinosa G., 2013). Against the background of BPH,
reproductive disorders have been diagnosed, such
as sexual disorders, spermatopathy, hypofertility,
which may be caused by increased production of
reactive oxygen radicals during inflammation due to
prostatitis [23].

Usually BPH therapy includes a complex of
measures such as the use of al-blockers (in particular,
doxosazin, tamsulosin, silodosin), 5a-reductase
inhibitors, phosphodiesterase type 5 inhibitors,
anticholinergic and pronorepine drugs (33). However,
when prescribing such therapy one should take into
account a large number of side effects associated with
the consequences of prolonged dilation of small vessels
such as a decrease in sperm production, gynecomastia
(breast enlargement) and other [22].

Based on the recommendations of international
urological associations for the conservative therapy
of BPH, the following pharmacotherapeutic groups
are selected: al-adrenergic agents, 5a-reductase
inhibitors, anticholinergic drugs, antihormonal
drugs, NSAIDs. Systemic drugs may have a significant
number of side effects. So, for example: the effect of
5a-reductase inhibitors is negative in damage from the
side of the reproductive system. This is unacceptable,
because according to statistics, BPH occurs in men of
reproductive age, reduces their sexual activity, impairs
fertility, which significantly affects the quality of life.
However, taking into account the positive results of the
treatment of pathology, this group of pharmaceuticals
continues to be chosen by many doctors as an
alternative to surgical intervention [23].

More often the search of scientists is focusing on the
search for substances for the treatment of BPH among
herbal medicines as an adequate alternative, devoid of
the main disadvantages of systemic prostate protectors
[14]. According to Zaijchenko G.V. (2018) herbal drugs
have a wider therapeutic range, are safer than other
groups of drugs, often acting as the drugs of choice for
men with BPH under 55 years of age. However, their lack
of knowledge does not allow them to be considered
more effective than al-agonists and 5a-reductase
inhibitors. It is perspective to use combined drugs
which contains several active ingredients with different
mechanisms of action and using drugs of different
pharmacological groups. So, recently a pharmaceutical
composition has been created which includes indole-
3-carbinol and meloxicam, capable of inhibiting
the biosynthesis of prostaglandins - inflammatory
mediators and preventing carcinogenesis in the
prostate gland. Currently, there are several drugs and
dietary supplements containing indole-3-carbinol
(Indigal, Prostadoz, Saluprost, Indole forte, etc.) in
combination with vitamins, epigallocatechin-3-gallate
and the most active green tea catechin [2, 24].

This motivates to look for new ways of prevention
and treatment of BPH. The data accumulated in recent
decades indicate that traditional methods of treating
BPH disease are not very effective and the use of
antibiotics and alpha-blockers in chronic nonspecific
prostatitis does not change the so-called Chronic
Prostatitis Symptom Index (National Institutes of
Health, USA), although a positive effect has been
found of muscle relaxant therapy [25]. They also note
a significant placebo effect and suppose that it is
combination therapy with the introduction of anti-
inflammatory and immunomodulatory agents that
increases the effectiveness of therapy [26]. IL-1 and
C-reactive protein are objective criteria for the severity
of chronicinflammation, the levels of which can be used
to monitor the effectiveness of therapy [27].

There are drugs based on natural compounds in
particular from plant materials among the drugs with
anti-inflammatory and immunomodulatory effects [28].

Serenoa repens fruit extract (Prostamol® Uno) is
widely used for the treatment of chronic prostatitis and
the prevention of prostate adenoma [29], although the
data obtained are contradictory. A drug composition
containing an extract of broccoli and nettle has been
created, and its effect on the inhibition of BPH has been
shown [30].

As noted above, the prevention and treatment of PG
diseases has not only medical, but also social significance.
Prostatogenic decrease in fertility can have different
causes, most often associated with a violation of the
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structure and function of the prostate gland by itself.
One of the urgent problems of today is the study of the
effect of the D-hormone on the body [31], while in men
its action is closely associated with the pathogenesis of
androgen deficiency and hypofertility [32].

Thereis evidence that the level of vitamin D describes
the qualitative and quantitative characteristics of the
ejaculate in young people [33], including the motility
and morphology of spermatozoa [34], is important in
the maturation of spermatozoa.

A relationship has been found between low levels of
vitamin D and a decrease in the number of motile and
morphologically normal spermatozoa [35]. Vitamin
D deficiency in animals leads to disruption of the
maturation of the vas deferens, a decrease in testicular
mass and sperm concentration [36]. Experimental
studies have shown that vitamin D saturation leads
to a significant improvement in spermatogenesis in
experimental reproductive disorders [37-38].

Data reported in the literature about the use of
vitamin D in males demonstrate wide variability in
design, methodology, patient population, reference
values, and routes of administration for both vitamin
D itself and its metabolites, and require further
research.Vitamin D belongs to the group of fat-soluble
secosteroids. A secosteroid is a molecule that is very
similar to steroids, but with a torn-apart of steroid ring.
Vitamin D occurs in nature in several forms, but only
two forms (D2 and D3) are important to the human
body, which differ chemically in their side chains.
These structural differences change their binding to
the carrier protein, vitamin D-binding protein and their
metabolism, but in general, the biological activity of
these active derivatives is similar [39].

Data from the literature indicate that vitamin D has
an inhibitory effect on the production of prostaglandin
E2 in the stromal cells of BPH. An increase in dietary and
supplemental vitamin D intake was correlated with a
decrease in the prevalence of BPH. It has been shown
by Espinosa G. (2013) vitamin D analogues can reduce

prostate volume in patients with BPH. Preclinical trials
have shown that vitamin D reduces BPH cell proliferation
through induction by known growth-promoting
molecules such as IL-8, Des(1-3) IGF-1, testosterone,
and dihydrotestosterone. Among all studies, there
were no side effects or adverse effects with increased
vitamin D intake [15]. The effect of vitamin D on
prostate volume and BPH has shown perspective results,
therefore, it is proposed to conduct further studies
on the role of vitamin D in the formation of BPH and
reproductive disorders, their prevention and treatment.
The use of vitamin D as monotherapy or in the form of
pharmaceutical compositions and its inclusion in basic
treatment regimens can increase the effectiveness of the
prevention and correction of reproductopathies in the
presence of or due to BPH and suggests the possibility
of restoring the generative potential of individuals with
BPH, both with and without D-hypovitaminosis [40].
Summing up this report, the following conclusion can
be exposed leaving some questions open for research:

CONCLUSIONS

1. Considering the fact that one of the main reasons
for the impairment of male fertility is the disease of
the reproductive system, in particular, BPH, which
is @ common pathology of the male reproductive
system, however, the reconstruction of male health
in this pathology is not effective enough, this deter-
mines the urgency of developing new drugs for the
correction of BPH and consequences for the repro-
ductive system.

2. Particular attention needs to be given the answer
to the question if the introduction of cholecalciferol
(D3), which is the most active of the metabolites of
this vitamin and is often used in the clinic, has a neg-
ative effect on the gonads and spermatogenesis of
intactindividuals during long-term use, since vitamin
D therapy is used in reproductive diseases such as
with vitamin D deficiency and without it

REFERENCES

1. Dolgov VV, Lugovskaja SA, Fanchenko ND. Laboratornaja diagnostika muzhskogo besplodija [Laboratory diagnosis of male infertility].

Moskva - Tver’: Triada. 2006, p.145. (in Russian).

2. Ravshanov TB. Farmakologichne doslidzhennja prostatoprotektornoi’ dii’ kombinovanyh kompozycijnyh supozytorii'v [Pharmacological
study of prostateprotective action of the combined composition suppositories]. Kharkiv; 2020. https://nuph.edu.ua/wp-content/uplo
ads/2015/06/%D0%90%D0%B2%D1%82%D0%BE%D1%80%D0%B5%D1%84%D0%B5%D1%80%D0%B0%D1%82-%D0%A0%D0
%B0%D0%B2%D1%88%D0%B0%D0%BD%D0%BE%D0%B2.pdf [date access 14.06.2023] (in Ukrainian).

3. NittiVW. IsThere a Role for alpha-Blockers for the Treatment of Voiding Dysfunction Unrelated to Benign Prostatic Hyperplasia? Rev Urol.

2005;7(4):549-S55.

4. Mobley D, Feibus A, Baum N. Benign prostatic hyperplasia and urinary symptoms: evaluation and treatment. Postgraduate Med.
2015;127(3):301-307. doi: 10.1080/00325481.2015.1018799. (poi&

140



D-hormone and its significance for function of prostate gland (literature review and personal observations)

5.

6.

7.

8.

10.

1.

12.

13.

14.

15.
16.

17.
18.

19.
20.

21.

22.

23.

24,

25.

26.

Parsons JK, Palazzi-Churas K, Bergstrom J, Barrett-Connor EJ. Prospective study of serum dihydrotestosterone and subsequent risk of
benign prostatic hyperplasiain community dwelling men: The Rancho Bernardo Study. Urology. 2010;184(3):1040-1044. doi: 10.1016/j.
juro.2010.05.033. “bol

Kaplan SA, O'Neill E, Lowe R et al. Prevalence of low testosterone in aging men with benign prostatic hyperplasia: Data from the Proscar
Long-term Efficacy and Safety Study (PLESS). Aging Male. 2013;16(2):48-51. doi: 10.3109/13685538.2013.773421. (bol&@

Silva J, Silva CM, Cruz F. Current medical treatment of lower urinary tract symptoms/BPH: do we have a standard? Curr Opin Urol.
2014;24(1):21-28. doi: 10.1097/M0U.0000000000000007 . “pol

Bondarenko V, Khyzhnyak O, Minukhin A et al. Rivni vitaminu D, statevyh gormoniv ta stan erektyl'noi’ funkcii’ u cholovikiv molodogo ta
seredn'ogo viku [Levels of vitamin d, sex hormones and erectile function in young and middle-aged men]. IntJ Endocrinol. 2020;16(5):387-
391. d0i:10.22141/2224-0721.16.5.2020.212741. (in Ukrainian). ¢bol&

. Kaminskyi OV, Pankiv VI, Pankiv IV, Afanasyev DE. Vitamin D content in population of radiologically contaminated areas in Chernivtsi

oblast (pilot project). Probl Radiac Med Radiobiol. 2018;23:442-451. doi: 10.33145/2304-8336-2018-23-442-451. (bol&

De Angelis C, Galdiero M, Pivonello Cetal. The role of vitamin D in male fertility: A focus on the testis. Rev Endocr Metab Dis. 2017;18(3):285-
305. doi: 10.10007/511754-017-9428-0. (poie

(anat L, Degirmentere RB, Atalay HA et al. Low serum vitamin D is associated with an increased likelihood of acquired premature
ejaculation. Int Braz J Urol. 2019;45(3):6212-628. doi: 10.1590/51677-5538.IBJU. (poi&

(Canguven 0, Talib RA, El Ansari W et al. Vitamin D treatment improves levels of sexual hormones, metabolic parameters and erectile
foundation in middle-aged vitamin deficient men. Aging Male. 2017;20(1):9-16. doi: 10.1080/13685538.2016.1271783. ‘boi&
Marahovs'kyj I, Velychko N, Korenjeva Je et al. Vplyv vitaminu D3 za samostijnogo zastosuvannja abo v farmacevtychnij skladi z
korektorom prostaty na riven’ statevyh gormoniv u shhuriv z eksperymental'nym prostatytom [The effect of vitamin D3 when used
alone or in pharmaceutical composition with a prostate corrector on the level of sex hormones in rats with experimental prostatitis].
Probl Endokrynnoi’ Patol. 2022;79(2):80-87. doi: 10.21856/j-PEP.2022.2.12. (in Ukrainian) “RoI&

Brechka NM. Pokaznyky gormonal'nogo statusu samciv shhuriv pislja zastosuvannja preparativ pryrodnogo pohodzhennja v umovah
dobrojakisnoi’giperplazii’ peredmihurovoi'zalozy [Indicators of the hormonal status of male rats after the use of drugs of natural originin
conditions of benign prostatic hyperplasia]. Ukr Zhurn Medycyny, biologii’ta sportu. 2019;4(21):325-331. doi:10.26693/jmbs04.05.325.
(in Ukrainian) ¢por&

Espinosa G, Esposito R, Kazzazi A, Djavan B. Vitamin D and benign prostatic hyperplasia: a review. Can J Urol. 2013;20(4):6820-6825.
Nikiforov OA, Avramenko NV, Lomejko 00, Bachurin GV. Stan organiv cholovichoi’ reproduktyvnoi’ systemy ta korekcija porushen’ v
umovah velykogo promyslovogo mista (Zaporizhzhja ta Zaporiz'ka oblast’) [The state of the male reproductive system and correction
of disorders in a large industrial city (Zaporizhia and Zaporizhia region)]. Aktual'ni pytannja farmacevtychnoi’ ta medychnoi’ nauky ta
praktyky. 2015;3(19):76-80. doi: 10.14739/2409-2932.2015.3.52654. (in Ukrainian) ¢Dol&

Wilson KM, Mucci LA. Diet and Lifestyle in Prostate Cancer. Adv Exp Med Biol. 2019;1210:1-27. doi:10.1007/978-3-030-32656-2_1. (poi&
Shapoval ON, Shtrygol’ SJu, Lar'janovskaja JuB, Karbovskij VL. Vlijanie lekarstvennogo sredstva «Prosteks®» na gormonal'nyj fon i
uroven’interlejkina-1p u krys-samcov v uslovijah testosteronovoj giperplazii predstatel'noj zhelezy [Effect of the drug «Prostex®» on
hormones and interleukin-1p levels in male rats under conditions of testosterone hyperplasia of the prostate gland]. Vestnik farmacii.
2015;2(68):68-73. d0i:10.24959/cphj.14.1310. (in Russian) ‘Dol&

Barber TM, Kyrou |, Kaltsas G et al. Mechanisms of Central Hypogonadism IntJ Mol Sci. 2021;22(15):8217. doi:10.3390/ijms22158217.
Brechka NM, Kozar VV, Bondarenko VO et al. Pharmacological Correction Of The Inflammation In Experimental Prostatite. Problems of
endocrine pathology. 2019;68(2):81-88. doi:10.21856/j-PEP.2019.2.12. (bol&

Brechka N, Bondarenko V, Morozenko D et al. The state of prooxidant-antioxidant balance in prostate gland of rats with cryotrauma and
its correction with drugs of natural origin. Georgian Medical News. 2019;(296):91-95.

Brechka NM. Rol’ spoluchnoi’ tkanyny u formuvanni gormonal’no obumovlenyh reproduktopatij u osobyn cholovichoi’ stati
(eksperymental'ne doslidzhennja) [The role of connective tissue in the formation of hormonally determined reprocupathies in males
(experimental study)]. Harkiv, 2021, p.43. (in Ukrainian)

Quintero-Garcia M, Delgado-Gonzalez E, Sanchez-Tusie A. lodine prevents the increase of testosterone-induced oxidative stress in a
model of rat prostatic hyperplasia. Free Rad Biol Med. 2018;115:298-308. doi:10.1016/j.freeradbiomed.2017.12.014. (ol&
Ravshanov TB, Zajchenko GV, Zajchenko VS, Ruban OA. Farmakologichne doslidzhennja supozytorii'v dlja likuvannja dobrojakisnyh
zahvorjuvan’peredmihurovoi’zalozy [Pharmacological study of suppositories for the treatment of benign diseases of the prostate gland].
Web of scholar. 2018;1(26):51-57. doi:10.31435/rsglobal_wos/30082018/6092. (in Ukrainian). <pol&

Cohen JM, Fagin AP, Hariton E et al.Therapeutic intervention for chronic prostatitis/chronic pelvic pain syndrome (CP/CPPS): a systematic
review and meta-analysis. PLoS One. 2012;7(8):e41941. d0i:10.1371/journal.pone.0041941. (bol&

Thakkinstian A, Attia J, Anothaisintawee T, Nickel JC. a-Blockers, antibiotics and anti-inflammatories have a role in the management of
chronic prostatitis/chronic pelvic pain syndrome. BJU Internat. 2012;110(7):1014-1022. d0i:10.1111/j.1464-410x.2012.11088.x. (oI &

141



Nataliia M. Brechka et al.

2.

28.

29.

30.

3.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Andrijanenkov 0V, Zajchenko GV, Pankov MV. Dynamika markeriv zapalennja pid vplyvom gustogo ekstraktu Talabanu pol'ovogo pry
eksperymental'nomu prostatyti u shhuriv [Dynamics of inflammatory markers under the influence of a thick extract of field Talaban in
experimental prostatitis in rats]. Ukr Biofarmacevtych Zhurn. 2013;1(24):43-46. (in Ukrainian).

Neimark Al, Neimark BA, Nozdrachev NA. Potentials for the use of complex drugs in the treatment of patients with chronic abacterial
prostatitis. Urologiia. 2014;6:33-34.

Aljaev JuG, Vynarov AZ, Demydko JuL, Spyvak LG. Lechenye hronycheskogo prostatyta kak profylaktyka vozmozhnogo razvytyja adenomy
predstatel'noj zhelezy [Treatment of chronic prostatitis as prevention of possible development of prostate adenoma]. Urologija. 2012;2:39-
43, (in Russian).

Zajchenko VS, Maslyj JuS, Ravshanov TB, Ruban OA. Aktual'nist’stvorennja rektal nyh supozytorii'v z ekstraktom brokoli [The relevance of
creating rectal suppositories with broccoli extract]. In: Tovaroznavchyj analiz tovariv obmezhenogo aptechnogo asortymentu : materialy l1l
nauk.-prakt. Internet-konf. Harkiv. 2016, pp.131-132. https://dspace.nuph.edu.ua/browse?type=author&value=Zaychenko%2(+V.+S.
[date access 20.06.2023] (In Ukrainian).

Kalynchenko SJu, Tjuzykov YA, Gusakova DA et al. Vitamin D kak novyj steroidnyj gormon i ego znachenie dlja muzhskogo zdorov’ja
[Vitamin D asa new steroid hormone and itsimportance for men’s health]. https://umedp.ru/articles/vitamin_d_kak_novyy_steroidnyy
gormon_i_ego_znachenie_dlya_muzhskogo_zdorovya.html [date access 20.06.2023] (in Russian).

WehrE, PilzS, Boehm BO et al. Association of vitamin D status with serum androgen levels in men. Clin Endocrinol (0xf). 2010;73(2):243-
248. d0i:10.1111/}.1365-2265.2009.03777 x. (boi&

Ciccone IM, Costa EMF, Pariz JR et al. Serum vitamin D content is associated with semen parameters and serum testosterone levels in
men. Asian J Androl. 2021;23(1):52-58. doi: 10.4103/aja.aja_9_20. boi&

Maghsoumi-Norouzabad L, Javid AZ, Mansoori A et al. Evaluation of the effect of vitamin D supplementation on spermatogram, seminal
and serum levels of oxidative stress indices in asthenospermia infertilemen: a study protocol for a triple-blind, randomized controlled
trial. Nutrition J. 2021;20(1):49. doi: 10.1186/512937-021-00711-7. (bol&

Jueraitetibaike K, Ding Z, Wang DD et al. The effect of vitamin D on sperm motility and the underlying mechanism. Asian J Androl.
2019;21(4):4. doi:10.4103/aja.aja_105_18. (pore

ChenY, Zhi X. Roles of Vitamin D in Reproductive Systems and assisted Reproductive Technology. Endocrinology. 2020;161(4):bgaa023.
doi: 10.1210/endocr/bgaa023. (poi&

Smolienko NP, Chystiakova EYe, Marakhovskiy 10 et al. Effect of introduction of prostatilene and vitamin D3 in different ways on the state
of spermatogenesis of rats with prostatitis. Polish J Sci. 2022;79(3). doi:10.21856/j-PEP.2022.3.10. (poi&

Karim DH, Mohammed SM, Azeez HA. Impact of vitamin D3 Nanoemulsion on spermatogenesis and antioxidant enzymes in Vitamin D
deficient induced albino male rats. Zanco J Pure Applied Sci. 2021;33(1):55-67. doi: 10.21271/2JPAS.33.1.7. (boi&

Mazur IP, Novoshyc’kyj V.Je. Vitamin D: metabolizm, funkcii, vazhlyvist’ dlja organizmu ljudyny. Rol’ u patogenezi generalizovanogo
parodontytu [Vitamin D: metabolism, functions, importance for the human body. Role in the pathogenesis of generalized periodontitis].
Sovremennaja stomatologija. 2014;1:40-45. (in Ukrainian).

Bondarenko VO, Minuhin S, Skornjakov Jel. Rivni vitaminu D, gomocystei'nu ta inkretorna funkcija jajechok u cholovikiv z idiopatychnymy
patospermijamy [Levels of vitamin D, homocysteine and testicular secretory function in men with idiopathic pathospermia]. Probl
Endokryn Patologii’ 2021;1:21-24. doi: 10.21856/j—PEP.2021.1.03. (in Ukrainian). CRol&

The research was carried out as part of investigation works at the Sl «V. Danilevsky Institute for Endocrine Pathology
Problems of NAMS of Ukraine»: 1) «Mechanisms of development, diagnosis and therapy of infertility in individuals with
gonadal dysfunction and comorbid pathology» (state registration number 0116U007259);

2) “Determination of the role of vitamin D deficiency and insufficiency in the development of gonadal dysfunction,

sub

stantiation of approaches to their therapy” (state registration number 0119U102387);

3) Determination of the role and deficiency of vitamin D in the development of the sexual glands dysfunctions, definition
to ways to their therapies (state registration number 0119U 102387).
The authors assume responsibility for the published work.

CONFLICT OF INTEREST
The Authors declare no conflict of interest

142



D-hormone and its significance for function of prostate gland (literature review and personal observations)

CORRESPONDING AUTHOR

Nataliia M. Brechka

Kharkiv Institute of Medicine and Biomedical Sciences
27 Lermontovska St, 61024 Kharkiv, Ukraine

e-mail: natalia01073@gmail.com

ORCID AND CONTRIBUTIONSHIP
Nataliia M. Brechka: 0000-0001-6132-9705 A 8 ' (E

F

Volodymyr O. Bondarenko: 0000-0002-9254-3875 A 8 @

Olena V. Shcherbak: 0000-0002-4265-3355 A 8
Yeugenia M. Korenieva: 0000-0002-4570-6563 & B

F

F

A —Work conceptanddesign, ‘B —Data collection and analysis, ‘¢ —Responsibility for statistical analysis, ‘o —Writing thearticle, ‘e — Critical review, 'F —Final approval of thearticle

RECEIVED: 18.07.2023
ACCEPTED: 01.12.2023

[Qoicie

CREATIVE COMMONS 4.0

143



