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World Health Organization declares more
than one billion people with vitamin D defi-
ciency. Hypovitaminosis-D problem is actual
in Ukraine, where vitamin D deficiency regis-
tered in 81,8 % of cases [1, 2].

Nowadays, the traditional view of the role
of vitamin D in calcium and phosphate me-
tabolism and its influence on the bones tissue
is supplemented by new data about impact of
vitamin D deficiency on the development of re-
productive function disturbances. It has been
determined that vitamin D is necessary for ad-
equate steroid hormones production and full-
fledged spermatogenesis, but its insufficiency

causes the development of androgen deficiency
and pathospermia, which generally leads to
subfertility. It is reported the expression of vi-
tamin D receptors in the cells of reproductive
organs such as testicles (Sertoli cells, seminif-
erous tubules, spermatogonial stem cells and
so on), in epididymis, seminal vesicles (SV),
prostate gland (PG) and even in the sperm cells
was determined [3].

It has been shown the using of vitamin D
during one month has contributed to improve-
ment of Leydig and Sertoli cells functioning,
has dose-dependently increased the synthesis
of testosterone (Ts) and activity of mitochon-
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drial dehydrogenase in the Leydig cells’ culture
under the influence of luteinizing hormone. All
of that indicate vitamin D necessity for ade-
quate production of steroid hormones and its
deficiency may negatively affects the male re-
productive function [4, 5].

Ts, in turn, is the regulator of vitamin D re-
ceptors’ activity in the testicles. The treatment
with vitamin D has led to increasing of male
sex hormone level in blood serum in patients
with D-hypovitaminosis [6]. Moreover, the us-
ing of vitamin D in men with idiopathic oligo-
asthenozoospermia during three months, even
not counting its blood concentration amid treat-
ment, has improved sperm motility [7]. This
suggests that using vitamin D for therapy of
reproductive function disturbances in men with
gonad and prostate gland pathologies is pos-
sible under the condition of D-hypovitaminosis
as well as without it. However, the experimen-
tal grounding of vitamin D administration on
the pathology models that simulate the most
wide-spread variants of infertility is needed to

confirm this. These pathologies include chronic
inflammatory processes in PG and SV, because
subfertility in men with prostatitis remains
one of the main reasons of infertile marriages.
Also, it is not known how the using of vita-
min D simultaneously with the base therapy
of nonbacterial prostatitis affects the indices
of the incretory function of gonads. To date,
there aren’t experimental data about changes
of hormone synthetic function of testicles when
prostatitis modelling as well as of cholecalcif-
erol (D,) administrating together with prostate
protectors. Therefore, carrying out researches
on the reasonable using of vitamin D for correc-
tion of disturbances in the functioning of men’s
gonads is highly relevant.

Taking into consideration data listed above,
the aim of this work was to research the using
of vitamin D (as a monotherapy or in complex
schemes) for correction of sex hormones levels
and fructose concentration in rats’ males with
experimental prostatitis (EP).

MATERIALS AND METHODS

The investigations have been carried out on
Vistar, sex active rats’ males of 250—300 g body
mass, which have been kept under standard
conditions of vivarium, in the natural light and
water regime ad libitum according to the na-
tional «Ethical Principles and Guidelines for
the Use of Animals for Scientific Purposes».

EP has been modelled using cryo trauma-
tizing of ventral part of prostate gland with
the help of WARTNER Cryo Freeze Wart &
Verruca Remover® (Omega Pharma Interna-
tional, Belgium). [8]. Investigated compounds
have been introduced from 15% day after ma-
nipulation during three weeks. Vitamin D has
been used per os, in dose which corresponded
to 4000 IU [9]. The introduction of referent
prostate protector Prostatilen and new phar-
maceutical composition of Prostatilen (Pr) and
vitamin D has been fulfilled rectally, into high
part of rectum, to a depth of 20—25 mm in the
volume of 0,5 ml. The non-traumatic, semi-solid
catheter with diameter of 3 mm has been used
for this purpose. Catheter was made from stan-
dard intravenous catheter G23 Angelmed®.

The experiment has been carried out on
such groups of animals: EP + solvent (oil),

EP + Pr (rec), EP + D, (per os), EP + (Pr + D,)
(rec) group, EP + D, (per os) + Pr (rec) and
Control group, which hasn’t been operated. The
vitamin D oil seed solution was used in the ex-
periment. The 0,5 % Prostatilen rectal gel (pre-
pared according to patent) was used as a drug
of comparison [10].

Animals have been removed from the ex-
periment on the 36" day after operation using
quick decapitation. The SV masses and their
fructose concentration have been determined
[11]. Seminal fructose concentration is consid-
ered to be the indirect index of androgeniza-
tion. The blood serum levels of estradiol (E,)
and general testosterone Ts have been deter-
mined using immunoassay sets («Khema»
firm). The index of relative androgenization/
estrogenization — Tc/E, has been calculated.
Data obtained have been estimated using pro-
gram Excel 2003. Under the condition of nor-
mal distribution data have been shown as
arithmetic mean (x) and standard deviation
(* S,). Student's T-test has been used for esti-
mation of probability of mean deviation [12].
Deviations have been considered to be signifi-
cant at P < 0,05.
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The concentration of sex hormones in blood serum of rats, (X+ Sg) table
Group General testosterone: | poadiol, nmot |, Testosterone/
Control (false operated), 20,2 +1,2 0,03 + 0,01 0,56 + 0,06
EP+solvent, n =5 8,2+0,6" 0,04 £ 0,01 0,27 +0,04 9
EP+Pr(rec), n=5 176+1,32 0,04 + 0,00 0,47+0,04 2
EP+D_(per os), n = 6 10,2+1,2 9 0,04 £ 0,01 0,26 +£ 0,03V
BPrPr(rey+D,(per os), 191+1,12 0,04 + 0,00 0,59+ 0,08 2
EP+(Pr+D,)(rec), n = 6 15,3+ 0,9 -2 0,04 £ 0,01 0,39+ 0,102
Notes:

b difference with Control group (false operated);
2 difference with group EP + solvent; p < 0,05.

RESULTS AND THEIR DISCUSSION

During investigation of influence of Pr and
vitamin D on the sex hormones level in se-
rum the deficiency of general Ts has been de-
tected in such groups of animals as EP + sol-
vent, EP + D,, EP + (Pr+D,)(rec) in contrast to
Control groups (false operated ) of males. The
Ts level has decreased by 2,3 in EP+solvent
group, in group of males EP + vit. D, (per
0s) — has been as many as twice and in
EP + (Pr + D,)(rec) group has declined 1,3 ti-
mes lower than in control group of animals
(table; p < 0,05).

Using of Pr as a monotherapy of EP has had
positive effect on androgen-synthetic function
of testicles. The Ts concentration in Ep + Pr
group has almost reached the same levels of
Control group of animals (see table) (p < 0,05).
It must be noted that all of experimental
groups when Pr was used ((Ep + Pr(rec)),
EP + Pr(rec) + D (per os), EP + (Pr + D,)(rec))
have demonstrated reliably highest Ts level
comparing with groups when medicine hasn’t
been administrated (see table, p < 0,05). It can
be explained by the fact that Pr is the peptide
bioregulator (cytomedin), which is obtained
from bull's prostate glands. The activity of
these peptides is tissue-specific for organs from
which they were extracted [13], in this case —
prostate gland. It is well known that prostate
tissues contain a lot of arginine and zinc, which
directly influence the Ts synthesis.

Monotherapy by vitamin D, hadn’t any
effects as for improving of androgenic sta-

tus in EP. The concentration of general Ts
in EP + D,(per os) group was at its level in
Ep + solvent group, less by 50 % and 42 %
comparing with Control (false operated) and
EP + Pr(rec) accordingly (see table; p < 0,05).
The biological effects of vitamin D, are fulfilled
through the interaction with their specific re-
ceptors (vitamin D receptors or VDR) which
are located in the nucleus of cell of reproductive
organs including Leydig cells [14]. In the cells
culture of human testicular tissue vitamin D
leads to the increasing of Ts production [15],
but literature data as for vitamin D impact on
the testosterone blood level are controversial
enough. There were some scientific researches
that have demonstrated vitamin D, effects on
the testosterone synthesis [16], although, other
investigations haven’t determined correlation
between vitamin D, and Ts [17, 18]. That’s why,
this problem has to be further investigated.
Combined therapy, which used vitamin D,
and Pr for EP treatment, has positively affect-
ed the androgen-synthetic function of testicles
that has led to general Ts increasing in blood
serum of experimental rats. Thus, the general
Ts concentration in EP + Pr(rec) + D,(per os)
group was similar to indices of rats in Control
group (see table; p < 0,05). At the same time,
general Ts level in EP + (Pr + D,)(rec), which
has received pharmaceutical composition, has
merely approximated to Control group indices
and was less by 24 % (see table; p < 0,05). It
means, using Pr rectally in combination with
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vitamin D, oral administration have demon-
strated better effect as for androgen status
of experimental rats. Probably, it may be ex-
plained by particularities of vitamin's metabo-
lism: vitamin D, (cholecalciferol) orally used is
initially metabolized in liver and kidneys, when
is transformed into active substance — calcit-
riol. Then, it binds with carrier protein and is
transferred to target organs: intestinal tract,
bones, kidneys etc. Cholecalciferol is absorbed
in small intestine [19], but, under the condition
of rectal use, such transformation doesn't hap-
pen or takes place very slowly which can influ-
ence its activity.

During investigation of another sex hor-
mone — estradiol, it has been determined that
its blood serum concentrations in all groups of
experimental animals were at Control group
level. This fact confirms the absence of in-
fluence of researched remedies (Pr and vita-
min D,) on the estradiol synthesis in rats with
CP when monotherapy as well as combined
scheme were used.

The well-known marker of organism andro-
genization (estrogenization) is Ts/E, ratio. It
has been calculated that this index has been
decreased nearly by 50 % and 46 % in EP + sol-
vent and EP + D,(per os) groups accordingly
(p < 0,05; see table). Taking into account nor-
mal concentration of E,in those groups, the de-
creasing of Ts/E, ratio has occurred only due to
Ts deficiency.

The Ts/E, ratio was at level of Control
group (p < 0,05) in the experimental groups
treated with Pr independently as well as in the
combination with vitamin D, (per os or rec.).
Ts/E, index in EP + Pr(rec), EP + Pr(rec) +
D.(per os) and EP + (Pr + D,)(rec) was more
twice than EP+solvent group. Because in these
groups the concentrations of sex hormones were
at control level, it can be noted chosen drug
combinations have had positive effect as for EP
treatment.

Among large number of substances iden-
tified in sperm fluid, fructose is becoming in-
creasingly important. Fructose is produced and
secreted by SV. Its synthesis is regulated by
androgens and directly displays organism's an-
drogen saturation and specific activity of men’s
sex hormone [20]. The main role of fructose —
sperm cells activating as far as it is the basic

sours of energy for them. L.e., fructose produced
by SV, after penetration into seminal fluid it
makes sperm cells motile. Therefore, during
this researching the concentration of fructose
has been detected in the experimental animals.

The investigation of fructose concentration
in EP + solvent group has shown its level to be
decreased nearly three times comparing with
Control group (Fig. 1, p < 0,05). The calcula-
tion of fructose concentration in whole organ
EP + solvent group has detected its three-time
decreasing level too comparing with Control
group (see Fig. 1; p < 0,05). At the same time,
the SV masses in experimental males have
kept at physiological levels in control rats (see
Fig. 1; p < 0,05). As it is known, the decrea-
sing of fructose concentration is the indicator
of disturbance of secretory function of SV. The
functioning of SV is depended from Ts supple-
ment to the epithelial cells of this organ [21],
that’s because, hypofunctioning of this acces-
sorial gland can be connected with declining of
androgen saturation (hypotestosteronemia) due
to experimental conditions.

The treatment of EP with prostate correc-
tor Pr (EP + Pr(rec) group) has facilitated the
normalization of fructose concentration. As for
(EP + Pr(rec) group, the fructose concentration
in these males has been twice decreased, (see
Fig. 1, p < 0,05). The calculation of fructose
concentration in whole organ has shown some
improvement of this index: it was 72 % more
than EP + solvent group, but 46 % less than
control animals. Thus, SV masses in (EP + Pr
(rec) group were within normal parameters of
control group of animals (see Fig. 1; p < 0,05).
The using of prostate protector Pr has led to
increasing of Ts level in (EP + Pr(rec) group of
males, that’s why, it could improve functional
activity of SV and increase fructose level.

The monotherapy with vitamin D, has led
to fructose level increasing by 50 % in ma-
les of EP + D,(per os) group comparing with
EP + solvent rats (see Fig. 1; p < 0,05), how-
ever, this group's parameters haven't reached
Control group and were nearly twice less (see
Fig. 1; p < 0,05). However, the concentration of
fructose of whole organ in group EP + D, (per
os) was equal to Control group parameters and
was three-time more than in group with ex-
perimental pathology (EP + solvent). It is im-
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Fig. 1. Fructose concentration and seminal vesicles' masses in males
with experimental prostatitis in % to control (X+ Sy).

Notes:

-|-) — difference from Control group (false operated);

¢) — difference from EP+solvent group; p < 0,05.

portant, in EP + D (per os) group of animals
the increasing of SV masses by 16 % compar-
ing with Control rats and by 25 % comparing
with EP + solvent group has been determined
(see Fig. 1; p < 0,05). The localization in cell's
nucleus of SV receptors for vitamin D, explains
its ability to influence cells cycles and tissues
proliferation in this accessorial gland, which
can lead to increasing of organ mass, and due
to growing of cells' number — to increasing of
fructose concentration. Nowadays, it is known
that vitamin D, can regulate apoptosis as well
as proliferation in testicles [22].

The using of combined composition (Pro-
statilen with vitamin D3’ per os or rectally) for
prostatitis treatment has positively influenced
the concentration of fructose in SV. In groups
EP + Pr(rec) + D (peros) and EP + (Pr + D,)(rec)
fructose concentration has reached Control ani-
mals parameters. This index was 2,8 and 2,4
times more than in EP + solvent and Control
groups accordingly (see Fig. 1; p < 0,05). The
calculation of fructose concentration in whole
organ in groups EP + Pr(rec) + D,(per os) and
EP + (Pr + D,)(rec) has shown normalization
of parameters, which have reached Control
group level (see Fig. 1). Fructose concentra-

tion in EP + Pr(rec) + D (per os) group was
3,7 times and in EP + (Pr + D,)(rec) group in
2,7 times higher than in animals which haven’t
been treated (see Fig. 1; p < 0,05). Both groups
have shown the increasing of SV mass compar-
ing with EP+solvent: in EP + Pr(rec) + D,(per
0s) group this index was 33 % more than in
EP + solvent and in EP + (Pr + D,)(rec) — by
15 % more than in EP + solvent group 15 %
(see Fig. 1; p < 0,05). In males of EP + Pr(rec) +
D, (per os) group the growing of SV masses by
23 % relative to control animals has been de-
tected (see Fig. 1; p < 0,05). It can be explained
by androgen influence on the fructose synthe-
sis — Pr supports Ts production in testicles,
which in turn, leads to activation of fructose
synthesis in this organ. In addition, vitamin D,
has proliferative activity which stimulates SV
active cells growing and causes increasing of
gland mass and fructose concentration.

Thereby, the inclusion of vitamin D into
complex schemes of prostatitis treatment can
be considered to be reasonable because it in-
creases sex hormones level in blood serum and
fructose concentration in SV. It can facilitate
spermatogenesis and fertility in men with pros-
tatitis.
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CONCLUSIONS
. The modelling of experimental prostate pa- 3. The independent use of vitamin D per os un-
thology be cryo traumatizing of prostate gland der the condition of experimental prostatitis
leads to hypotestosteronemia and declining hasn’t led to testosterone secretion recover-
of Testosterone/Estradiol ratio in blood se- ing, but has increased its influence on the
rum of rats’ males. The fructose concentra- seminal vesicles. The growing of seminal
tion decreases nearly three times in seminal vesicle masses and fructose concentration in
vesicles in animals with experimental pros- them indicates this.
tatitis. 4. The introduction of vitamin D with Pro-
. The using of Prostatilen as a monotherapy statilen in complex schemes of treatment is
or in combination with vitamin D, for experi- reasonable because has demonstrated posi-
mental prostatitis treatment independently tive effect on androgen saturation of orga-
of ways of introduction has led to testoster- nism, has increased fructose concentration
one level normalization (increasing of tes- in seminal vesicle, which can facilitate sper-
tosterone concentration in blood serum,) and matogenesis and fecundity.
fructose content in testicles, but hasn’t influ-
enced estradiol concentration.
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Vitamin D is necessary for adequate steroid hormones production and full-fledged spermatogenesis. Its
deficiency causes the development of androgen insufficiency and pathospermia, which can lead to subfertility.
It may be the background of vitamin D using for treatment of men's reproductive system pathologies. However,
the experimental grounding of vitamin D administration on the pathology models that simulate the most wide-
spread variants of infertility is needed to confirm this. Subfertility in men with prostatitis is one of the main
causes of infertility.

Aim: the studying of vitamin D using (independently or in complex schemes) for correction of sex hormones
levels and fructose concentration in rats' males with experimental prostatitis.

Materials and methods. The correction of pathology has been carried out by vitamin D in sex active
Vistar rats with experimental prostatitis which has been induced by cryo traumatizing of ventral part of pros-
tate gland. Vitamin D3 has been used as a monotherapy or in combination with prostate protector Prostatilen
(in different ways of introduction), per os or in a pharmaceutical composition for rectal use. The masses of semi-
nal vesicles, their fructose concentration and sex hormones levels in blood serum have been determined.

Results. Under the condition of experimental cryo-prostatitis the hypotestosteronemia and decreasing of
testosterone/estradiol ration have been detected in rat male blood serum, in the seminal vesicles the fructose
concentration has declined nearly three times. The using of Prostatilen as a monotherapy or in combination
with vitamin D3 for experimental prostatitis treatment independently of ways of introduction has led to an-
drogen status normalization (increasing of testosterone concentration in blood serum), and fructose content in
testicles, but hasn’t influenced estradiol concentration. The independent use of vitamin D per os under the condi-
tion of experimental prostatitis hasn’t led to testosterone secretion recovering, but has increased its influence on
the seminal vesicles. The growing of seminal vesicle masses and fructose concentration in them indicates this.

Conclusions. The introduction of vitamin D with Prostatilen in complex schemes of treatment is reason-
able because has demonstrated positive effect on androgen saturation of organism, has increased fructose con-
centration in seminal vesicles, which can facilitate spermatogenesis and fecundity.

Keywords: vitamin D, experimental prostatitis, sex hormones level, fructose concentration in seminal
vesicles.
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B KOMEIHAUII ABO Y BUrNA41 ®APMKOMMNO3ULUII
3 MPOCTATOKOPEKTOPOM HA PIBEHb CTATEBMX TOPMOHIB LWYPIB
I3 EKCMNEPUMEHTANIbHUM NMPOCTATUTOM
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BiTaMil—I D e HeoOXimHMM AJis aJeKBaTHOI MPOAYKILI CTEPOIJHUX I'OPMOHIB Ta IIOBHOIIHHOIO CIepMa-
ToreHesdy. VMoro HeI0CTATHICTE CIIPUSAE PO3BUTKY aHIPOreHoaedIUTy Ta MATOCIepMii, 10 MOMKe IPUBECTH
1o rimodgeprusbHocTi. Ile HaBOIUTE HA NYMKY HPO MOIKJIMBICTH BUKOPUCTAHHS BITAMIHY IIPU JIIKYBaH-
HI penpoaykTomnariit yosuoBikie. OmHaK IJIs 1[BOr0 HEOOXIJHE eKCIIepuMeHTaJbHe OOIPYHTYBAHHS 3aCTO-
cyBaHHsA BiTamMiny D Ha Momeiax, Kl BiZoOpaskamTh HANOIJIBIN PO3MOBCIOMMKEH] BaplaHTU Oe3mimms.
lNroepTHABHICTD YOJIOBIKIB 13 IPOCTATUTOM € OJIHICI0 3 ITPOBIAHUX IIPUIUH 0e3ILIT1 .

Mera: BuBueHHs1 3acTocyBaHHs BiTaminy D (camocTiiiHO ab0 y KOMIIJIEKCHUX CXeMaXx) JJIsS KOPeKIll
PiBHIB CTAT@BUX TOPMOHIB 1 KOHIIEHTpPAIlll PPYKTO3U ¥ CAMIIIB Iy PIB 13 EKCIEPUMEHTAIBHUM IIPOCTATUTOM.

Marepianu Ta merogu. Ha crareBoakTuBHUX miypax moiryasairii Bicrap i3 ekcrnepruMeHTaIbHUM IPO-
CTATUTOM, SIKUY BURJUKAJIU MIJISIXOM KPIOTPABMYBAHHS BEHTPAJIbHOI YACTUHU IEePeIMiXypOoBOI 3aJI03H,
IIPOBOIMJIN KOPEKIIil0 3aXBOPOBAHHSA 3a JoloMoroo Biraminy D, B sikocTi MoHoTepamii abo pasom i3 mpo-
crarornporexkTopoM IIpocrarmieHom (Ipu 3acTOCYBAHHI PI3HUMH ILIJIAXaMHK) IIEPOpasibHO ab0 y BUIJIAOL
pexTaibHOl papMmrommosuilii. BusHavaaum macy ciM'THUX IMyXUPIIB Ta KOHIIEHTPAI[IID B HUX (PPYKTO3U Ta
piBEHB CTATEBUX TOPMOHIB Yy CHPOBATIII KPOBI.

Pesynsratu. Ilpu excmepuMeHTaIbHOMY XOJIOJOBOMY IIPOCTATHUTIL CIOCTEPITAETHCS TiIIOTECTOCTEPOHE-
Misl Ta SHUKEHHS CITIBBIJIHOIIEHHS TECTOCTEPOH/ecTpasios y CHPOBATII KPOBI CAMIIB IIypiB, B CIMSHUX
MyXUPISAX Maiske B TPU Pas3u majae KOHIEHTpaIlss GpyKTo3u. 3acTocyBaHHs 1Jis1 Kopekiiii [[pocraruieny
camocTifino abo y xrombinaiii 3 sitaminom D, HesasesxHO Bif MIAXIB BBeJeHHSA HOPMAaJIidye aHIPOreHHUH
craH (HJBUIEHHS BMICTY 3aTaJIbHOI'0 TECTOCTEPOHY B CUPOBATII KPOB1) Ta PPYKTO3U B CIM'AHUX Iy XUPIAX
Ta He BILIMBae Ha BMicT ecTpasiony. CamocTifiHe 3acTocyBaHHA Biraminy D, mpm MomeToBaHHI eKclepn-
MEHTAJIbHOTO IIPOCTATUTY HE IIPU3BOJUTH J0 BiJTHOBJIEHHS CEKpeIlii YOJOBIYOTO CTATEBOr0 TOPMOHY, ajie
CIIpHsie ITOCUJIEHHIO peaJsiidalii #oro Ail HA ciM'aHl myxupiri. [Ipo e cBiquuTh 3pocTaHHA KOHIIEHTPAI[ll MacKu
CIM'THUX MYXUPIIB Ta KOHIEHTPAIll PPYKTO3U B HUX.

BucuoBku. Beegenns Bitaminy D pasom i3 IIpocraruiaenom B KOMIIJIEKCHUX cXeMaX JIIKYBAHHS IIPO-
CTATHUTY € JOIIJIbHUM, TAK AK Mae MO3UTUBHY 110 HA aHIPOreHHY HACUYEHICTh OpraHiaMy, MOKpaIye mapa-
MeTpPH KOHIIeHTPAIlll PPYKTO3U ¥ CIM'SHHUX IIYXUPIAX, 0 MOKe CIIPUSATU ITOKPAIIEHHIO ClIepMaToreHe3y Ta
3aILIITHIOBAJIBHUX BJIACTUBOCTEN CIM'THOI PiIUHH.

Knmouori caora: Biramiu D, ekcrepuMeHTAJIbHUN IIPOCTATHUT, PIBEHBb CTATEBUX I'OPMOHIB, KOHIIEH-
Tpauis PPYKTO3H B CIM'SHUX IIyXHUPIIX.
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