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The creating of safe medicines or develop-
ing of treatment schemes that haven’t andro-
genic activity, but stimulate the functioning
of reproductive system without negative side
effects have the importance for improvement
of reproductive ability of people as well as of
animals. Thereby, herb medicines such as
Tribestan® (Tr) and vitamins, in particular,
vitamin D which has the properties of vitamin,
but demonstrates commonly agreed hormonal
mechanisms of activity, nowadays draw the at-
tention of researches. [1-3].

It is well known, the VDR receptors (vita-
min D receptors) are situated almost in the all
of organs and tissues of reproductive system.
They were found in testicles cells and in the
sperms [4]. D-deficiency statuses may be oc-
curred under the condition of hypofertility of

different genesis. Thus, Klaus Peter Dikmann
et al. (2021) have reported significant transi-
tional declining of cholecalciferol level after
orchiectomy [5]. Nowadays, it is proved, that
testicle is one of the sites when the precursor
of vitamin D transforms into its active form
[4]. There are data, that vitamin D has posi-
tive influence on sex behaviour and functional
properties of sperms [6, 7]. Vitamin D, (chole-
calciferol) demonstrates inhibitory effect on
the excess inflammatory biomarkers and also
regulates the expression of reproductive genes
and androgens’ synthesis in testicles [8]. At the
same time, other experimental works haven’t
determined the connection between vitamin D
level and testicles functioning, which may be
explained by differences in the design of ex-
periments such as age, body mass index and es-
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sential vitamin D level. Other than vitamin D
influence on the sperm indices, the most part of
investigations accepts the ability of vitamin D
to improve men’s reproductive capacity, in
particular, sperms motility increasing. As for
courses of pregnancies which were obtained
from persons with different vitamin D level,
they were much better in those with normal
vitamin content [4].

Listed above confirms the actuality
of studying the impact of vitamin D and its
complex schemes of treatment of pathological
changes in testicles and reproductive distur-
bances

The aim of this investigation was to deter-
mine the condition of rat males’ reproductive
system with experimental testicles pathology
treated by vitamin D,.

MATERIALS AND METHODS

The investigation has been fulfilled on the
Vistar 7-month-old rat males of 250-300 g
body mass and reproductively matured rat fe-
males with normal estrus cycles.

The studying has been carried out accord-
ing to the «National General Principles for
Animal Researches Ethics» (Ukraine, 2001)
which corresponds to the «European Conven-
tion for the Protection of Vertebrate Animals
used for Experimental and Other Scientific
Purposes» (Strasburg, 1985) [9]. The rats have
been kept in cages singly, under standard con-
ditions of vivarium, natural light sources and
daily nutrition recommended for these animals,
and water regime ad [libitum [10]. Sex active
males have been divided into such group as:
S-model group (animals with experimental
model of serotonin damage of gonads, gonadop-
athy (GP)); S + solvent (rats with experimental
gonadopathy which obtained solvent — Apricot
kernel oil; after data estimated, these groups
were united into group S due to absence of
differences between groups); S + vit. D, group
(animals with experimental serotonin dam-
age of testicles have received vitamin D, per
0s); S + Tr (rats with GP which treated with
the drug of comparison — Tr); S + vit. D, + Tr
group (animals with experimental GP treated
by cholecalciferol and Tr). Control group has
been represented by intact males.

The experimental testicles pathology has
been induced by Serotonin hydrochloride in-
troduction (Shan Dong Octagon Chemicals Li-
mited, China), during 14 days subcutaneously,
in dose of 3,3 mg/kg body mass [11].

The drug of comparison Tr has been intro-
duced per os in dose of 68 mg/kg body mass
three days before Serotonin hydrochloride in-
troduction; under the condition of serotonin
obtaining (14 days) and during three days

after its last injection once a day. During ex-
periment the tablets has been grinded in the
mortar to a homogenous mass which has been
administrated to experimental rats in amounts
calculated based on one tablet mass x 3, the
content of active pharmaceutical ingredient in
one tablet (750 mg) and rat’s dose of 68 mg/kg
of body mass. During investigation the dose
of medicine has been calculated using coeffi-
cient of species resilience on the base of human
daily dose. Vitamin D, has been given accor-
ding to the same scheme in value of 0,5 ml in
dose of 4000 IU (per 0s). Oil solution of vitamin
D, was prepared on the base of Apricot kernel
oil and vitamin D, substance (powder, PRC, lot
Noe CHG20062009 which meets the standards
of GB9840-2017).

The male fertility has been determined ac-
cording to fertility and fecundity indices of rats’
females fertilized by experimental rats’ males
[12]. Due to results of mating with intact fe-
males the integral index of average realized
fecundity (fertility) of rats’ males has been cal-
culated (F1) [13].

The researches of spermatogenesis have
been carried out in epididymis’s suspension
after animals removing from the experiment
using quick decapitation. The sperm concentra-
tion, number of sperm cells and its pathological
forms have been determined using microscope
«Biolam» and according to standard procedure
(Horiaev camera). The morphometric indices
demonstrating spermatogenesis in the gonads
were studied on the histological sections [14].

Statistical interpretation of data obtained.
The Shapiro—Wilk test has been used to check
if the data follows normal distribution. The
probability of differences between sets of means
has been determined using t-Student test, data
performed as sample mean (X) and its standard
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deviation (£S;). The Kruskal-Wallis test —
nonparametric equivalent of one-way analysis
of variance, and then Mann—Whitney U test
were used. The standard set of programs «Sta-

tistica 6» has been applied for determination
of statistical differences. Differences have been
considered to be significant at P < 0,05 [15].

RESULTS AND THEIR DISCUSSION

The spermogramm indices between S model
and S + solvent groups at the end of the experi-
ment haven’t statistically differed. That’s why
the results of these groups were united into
group S which was used for comparing data of
other groups of animals.

The sperm cells concentration in control
group was 46 mln/ml with low percentage of
pathological form, 79 % — motile sperms which
demonstrated fast forward movement (Table 1).
GP was caused by Serotonin hydrochloride’s
vasoconstricting activity leads to trophic dis-
turbances in testicles tissues which explain
pathological changes and spermatogenesis de-
clining [10, 16]. This fact was confirmed by our
investigation — serotonin burden leads to sta-
tistically significant increasing of all the sper-
mogramm indices (see Table 1).

The declining of motile sperm percentage by
88 % has been detected in S group comparing
with Control, general concentration of sperm
cells became 75,3 % less and part of pathologi-
cal forms has raised by 77 % (p < 0,05) (Fig. 1).
Meanwhile, as histological samples of testicles
damaged by serotonin show, the number of
spermatogonia has decreased almost double,
the index of spermatogenesis has declined at
expense of quantity of channels on 12% stage
of meiosis, the percent of channels with de-
tached epithelium has increased that may
explain the disturbance of spermogramm of
epididymis’sperm cells in these animals.

The positive influence on the spermato-
genesis in testicle as well as in epididymis has
been observed when referent drug Tr used.
Statistically significant increasing of motile

Table 1

Parameters of spermatogenesis in rats with gonadopathy
which obtained vitamin D3

. Group
Indices . .
Control S S+Tr S+vit. D, [S+vit. D,
Epididymis
General concentration, | 4600499 | 113+200 | 20,6389 | 1743859 | 232+2,00
mln/ml’ M :t m b 5 b b 12 b ) 8 b b 7 b ki 8 b
n
Percentago of motlle | 7g6. 51 | 9.8+17 | 4204799 | 21,3+4,699 | 42,6+ 5,979
sperms, %, m
n 5 12 8 7 8
Pathologieal forms, %, | =4 00,8 | 1742200 | 642090 | 127+1,9% | 80+ 16
m 5 12 8 7 8
n
Testicle
Normal spermatogonia | g1 1, o5 | 966+340 | 50.6+3.20 | 49.1+1.9%9 | 60.1+0.39
in the channel, (M + m) 4 - 4 4 4
n
Index of spermatogenesis 3.33 1.98 3.0 3.0? 3.3
score, Me (LQ; UQ) (3.32; 3.34) (0.23; 2.92) (2.56; 3.30) (2.64; 3.23) (3.32; 3.33)
n 4 8 4 4 4
Notes:
1 Statistically significant differences from Control group (p < 0,05);
2 Statistically significant differences from S group (p < 0,05);
3 Statistically significant differences from S + Tr group (p < 0,05);
4

Statistically significant differences from S + vit. D,,,. group (p < 0,05).
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Fig. 1. Swabs of rat’ epididymal sperms, X 400.

gametes by 4,3 times and sperms concentra-
tion by 2,6 times was noted, but pathological
forms have been found 2,7 times less than in
rats with experimental pathology.

These changes in spermogramm indices
in rats coincide with literature data devoted
to Tr pharmacological activity. Tr consists of
Tribulus terrestris extract which contains ste-
roid furostanol saponins. Due to its composi-
tion, this medicine is recommended for primary
and secondary hypogonadism treatment, for
men with infertility, erectile dysfunction and
disturbances of reproductive function accompa-
nied with oligo- and asthenospermia [17].

The using of Tr has caused normalization
of spermatogonia number in the seminal chan-
nels and spermatogenesis index on the his-
tological samples (see Table 1), which proved
the most considerable effect of Tr that realized
in the sperm cells motility increasing and, to
a lesser extent, in their number and ejaculate
volume [18].

The analysis of epididymal sperm cells’ in-
dices in rats with serotonin induced GP which
were treated by cholecalciferol being a mono-
therapy (S + vit. D, group) has determined the
statistically significant increasing by 2,2 of mo-
tile sperm percentage comparing with S group.
At the same time, the morphological data of
testicles’ histological samples were more en-
couraging: number of normal spermatogonia in
the channels and spermatogenesis index in this
group of rats were significantly higher than the
same indices in animals with GP. The correla-
tion between vitamin D level and histological

structure of male sex glands in rats according
to quantitative morphometric testicle indices
has been shown in scientific work of Zamani A.
et al. (2020) [19].

The introduction of D, vitamin together
with Tr to rat males with experimental gonad
damage has positively impacted all of spermo-
gramm indices. Thus, the percentage of motile
sperm cells has increased by 4,3 and their con-
centration has grown by 2 times, whereas pa-
thological forms of sperm cells have been de-
tected by 2,2 fewer comparing with S group
rats.

During comparing animals which have
received cholecalciferol at the time of therapy
by referent medicine, the significant differen-
ces from last one haven’t been observed (see
Table 1).

However, other scientific investigations have
reported vitamin D strong influence on sperm
quality. It has been shown, vitamin D has posi-
tively connected with sperm cells motility and
has had direct influence on sperms including
nongenomic regulation of calcium intercellu-
lar homeostasis, activation of molecular ways
which take part in sperm motility, and in ca-
pacitation and acrosome reaction [20]. The
above listed determines vitamin D may posi-
tively influence on fertility in males. In addi-
tion, there are data about normal vitamin D
level may be, probably, connected with higher
possibility of getting pregnant and its better
outcome [4].

Therefore, in addition to studying of vita-
min D influence on spermogramm indices, the
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Fig. 2. Indices of males’ fertility.

next part of this work was to research repro-
ductive function of rats’ males with GP which
received cholecalciferol according to indicators
of fertility and fecundity of females with nor-
mal estrus cycles fertilized by these experimen-
tal males.

It has been determined, that after three
weeks, the males of experimental groups were
able to fertilize females, although index of fecun-
dity (fertility) has varied from 46 % (group S)
to 90 % (control group) (Fig. 2). Meanwhile,
there were slightly fewer pregnant females.
Thus, the number of pregnant females was
the smallest in S group — 73 % (100 % — in
Control group of animals).

The decreasing of number of pregnant fe-
males fertilized by S group males, may be ex-
plained by embryonic deaths growing caused
by defective sperm cells which were produced
in testicles under the condition of serotonin in-
duced ischemia [16] and have fertilized intact
females.

The using of referent medicine or vitamin D
to be a monotherapy haven’t demonstrated posi-
tive effect according to indices of fertility calcu-
lated (see Fig. 2).

The correction of serotonin damage by si-
multaneous introduction of cholecalciferol and
Tr (S + vit. D, + Tr group) has probably led
to sperms quality improvement which resulted

in enlarged quantity of fertilized (81 %) and
pregnant (92 %) females (p < 0,05; in compare
with pathology). Whereas, using of these med-
icines separately hasn’t have the same effect
(S +vit. D,and S + Tr groups) (see Fig. 2).

Embryonic deaths may be caused by muta-
genic or nonmutagenic factors which resulted
in fertilization problems (for instance, due to
decreasing of normal and motile sperms num-
ber, disturbances of sperm cells’ transport or
capacitation — sperms penetration into egg)
[21]. As a result, the changes of gonad meta-
bolic processes which leads to deterioration
of fertility or its fatal declining are observed;
decreased number of fertilized females and
substantial growing of embryonic deaths are
detected. The same situation is, probably, ob-
served under the condition of experimental GP.

Simultaneous using of vitamin D, and Tr in
animals with serotonin-linked testicles damage
(S + vit. D, + Tr group) has led to sperm cells
quality improvement resulted in pregnancy de-
velopment in the intact females fertilized by
males from this group. Thus, the level of em-
bryonic losses has declined close to the values
of Control group’ rats. The same result was de-
tected in S + Tr group (Fig. 3).

This, in turn, has resulted in the number of
alive fetuses in females fertilized by males with
pathology and the ones who received medicines

500
400 + + . .
' ﬁ ‘ in compare with Control group
X ;83 1 ® ® . in compare with S group
00T W[
0 | L m
Control S S+Tr  S+vit.D3 S+
vit.D3+Tr
Fig. 3. The level of general embryonic losses in females fertilized by males
with serotonin induced damage of testicles.
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for PG treatment. The average number of alive
fetuses in S + vit. D, + Tr group has statistical-
ly exceeded the comparable figures in groups
with GP as well as in those which received cho-
lecalciferol or referent medicine.

The important indicator of parents’ orga-
nism condition in animals with multifetal preg-
nancy is fecundity — the average number of
alive fetuses per one female.

The exogenous and endogenous factors
which change the hormonal status in the organ-
ism may influence fecundity. The estimation of
fecundity and pregnancy results, in this case,
ensures to evaluate the degree of reproductive
system’s damage in males [22]. According to
data obtained in females which were mated
with all experimental groups’ males, except
S + vit. D, + Tr group, the fecundity (fertility)
index was declined due to decreasing of preg-
nant females’ number as well as to embryonic
losses growing.

Therefore, taking into consideration fecun-
dity and fertility indices which determine the
pattern of sexual behaviour described earlier
[12] as well as quality of sperm, the Fi has been
more than 6 times less in S group (experimen-

tal GP), 4 times less — in S + vit. D, and 3
times less — in S + Tr groups comparing with
Control group (p < 0,05). At the same time,
this index was only by 16 percent fewer in
S + vit. D, + Tr group comparing with Control
(Fig. 4).

Thus, the using of vitamin D, or referent
medicine as a monotherapy has led to impro-
ving of reproductive system’ condition in ani-
mals with GP, however, the addition of cholecal-
ciferol to base therapy of Tr has demonstrated
better results than each of components sepa-
rately.

Serotonin induced damage of testicles has
led to declining of reproductive capacity of
males, which has been expressed in decreas-
ing of pregnant females’ number and in the
growing of general embryonic losses. The trea-
ting only by vitamin D, hasn’t improved male
reproductive system function resulted in de-
creased number of pregnant females matched
with these males and in embryonic losses level.
The correction by vitamin D, and Tr jointly
has positively influenced the reproductive abil-
ity of males and recovered their fecundity and
fertility.

CONCLUSIONS

1. Under the condition of experimental sero-
tonin-induced hypofunction of testicles,
the disturbance of all indices of reproduc-
tive function has been observed: decreasing
in sperm cells and motile sperms number,
growing of pathological forms of sperms and
declining of quantity of normal spermatogo-
nia. The fertility indices have disturbed: the
number of pregnant females was decreased
and embryonic losses have grown; the inte-
gral index of realized fecundity has declined.

2. The introduction of cholecalciferol as a mono-
therapy during three weeks has led to sta-

tistically significant increasing of motile
epididymal sperms quantity comparing with
gonadopathy but has not reached intact ani-
mals’ level; has normalized quantity of sper-
matogonia and index of spermatogenesis in
seminal channels. The using of vitamin D,
hasn’t influenced general number and per-
centage of pathological sperms forms in rats’
males with modelled testicles damage; hasn’t
improved males’ reproductive function which
has been resulted in declining number of
pregnant females matched with them; em-
bryonic losses have remained at the level of
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10.

11.

group of animals with serotonin induced go-
nadopathy.

. The introduction of vitamin D, together with

Tribestan® to rats males with experimen-
tal serotonin induced damage of testicles has

cine separately. The index of realized fecun-
dity Fi has been normalized in rats received
D, together with Tribestan®. Fi-index in this
group of animals was higher than the same
one in other experimental groups.

positively influenced all of spermogramm 4. The using of cholecalciferol in complex sche-
and morphometric indices. The significant mes of treating of reproductive system dis-
effect on the fecundity has been observed: turbances due to gonads damage has led to
embryonic losses level has declined to Con- improving of reproductive function and may
trol group and quantity of alive fetuses has be considered being pathogenetic therapy due
statistically exceeded the same index in to influence the different chains of reproduc-
group with pathology as well as in animals tive health.
treated by cholecalciferol or referent medi-
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Actuality. Nowadays, the disturbances of men’s reproductive function are the important problem which
often accompany sex glands diseases. During last years, scientific researchers are taking into consideration
vitamin D with aim to create safe medicines or treatment schemes for therapy hypofertility developed due to
gonadopathies. It is thought, Vitamin D may improve not only spermogramm, but, probably, acts on men’s re-
productive ability by influencing fertility. The correction of reproductive disturbances requires the experimental
grounding of vitamin D and its complex schemes using on the infertility experimental models.

The aim of this investigation was to determine the condition of rat males’ reproductive system with experi-
mental damage of testicles during correction by vitamin D,

Materials and methods. The correction by vitamin D, (cholecalciferol) as a monotherapy or together with
Tribestan® has been carried out in Vistar rats with experimental gonadopathy induced by Serotonin hydrochlo-
ride. The drug of comparison Tribestan® has been introduced per os in dose of 68 mg/kg body mass three days
before Serotonin hydrochloride introduction; under the condition of serotonin obtaining (14 days) and during
three days after its last injection once a day. Vitamin D, has been given according to the same scheme in value
of 0,5 ml in dose of 4000 IU (per 0s). The male fertility has been determined according to fertility and fecundity
indices of rats’ females fertilized by experimental rats’ males. Due to results of mating with intact females the
integral index of average realized fecundity (fertility) of rats’ males has been calculated. The researches of sper-
matogenesis have been carried out in epididymis’s suspension; the morphometric indices were studied on the
histological sections.

Results. Under the condition of serotonin induced gonadopathy the disturbance of all indices of fertility
and reproductive function has been observed. The introduction of cholecalciferol as a monotherapy during three
weeks has statistically increased the part of motile epididymal sperms relative to gonadopathy, but not reach-
ing the intact animal’s level; the number of spermatogonia and index of spermatogenesis have been normalized.
However, the vitamin D using hasn’t influenced general number and percentage of pathological forms of sperm
cells in rats with modelled testicles damage; hasn’t improve males’ fertility. The introduction of vitamin D, to-
gether with Tribestan to rat mails with serotonin induced testicles damage has positively affected all the sper-
mogramm and gonads morphometric indices. The fecundity, as an embryonic losses level, has almost declined
to Control rats’ values, whereas, the number of alive fetuses in thus group has been statistically higher than in
groups with pathology as well as in those animals which obtained only cholecalciferol or referent medicine sepa-
rately. The index of realized fecundity Fi has normalized in rats obtained vitamin D, together with Tribestan.
Fiin this group was higher than in other experimental animals.

Conclusions. The using of cholecalciferol in complex schemes of treating of reproductive system distur-
bances due to gonads damage has led to improving of reproductive function and may be considered being patho-
genetic therapy due to influence the different chains of reproductive health.

Keywords: vitamin D, cholecalciferol, experimental gonadopathy, spermatogenesis, fertility.

IIpobremu endoxpurnoi namosoeii Ne3, 2022 79



Excnepumernmastvri 0ocaiodxiceH s

BMNJANB XONEKANbUNDEPONY
HA PENPOAYKTUBHY ®YHKLIIO CAMUIB LLYPIB
I3 EKCMEPUMEHTA/IbHOIO TOHAOOTATIEIO

Cmoaneunxo H. II., Kopenesa €. M., Yucrakosa E. €., Mapaxoecsruii 1. O.,
Beaxkina I. O., Beaxmuko H. @., Boiiko M. O., Micopa K. B., Boumapernxo B. O.
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m. Xaprie, Yepaina
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AxryansHicTs. [lopynienssa BIATBOPIOBAIBHOI 3TATHOCTI YOJIOBIKIB € BAKJIUBOIO IIPOOJIEMOI0 CyYaCHOCTI
1 4acTO CYMpPOBOMKYIOTH 3aXBOPIOBAHHSA CTATEBUX 3aJ103. J[J1s cTBOpeHHs 0e3lmeyHMX mpemaparis abo poa-
POOKM cxeMm JIKYBAaHHS TiHO(EepTHIBLHOCTI, [0 BUHUKAE BHACJIIJOK TOHAJOIIAaTid, OCTAaHHIM YacoMm yBa-
Iy OOCHIOHUKIB mpuBepTae BiTamid D, axuil Moske IOJIIIINYBATH He TIJIBKU IapaMeTpPH CIIepMOrpaMu,
ajie € AyYMKHU ¥ PO Te, IO BiH, MOKJIMBO, Ji€ Ha PEIPOAYKTUBHUN IIOTEHI[IAJ YOJOBIKIB, BIIJIMBAIOYN Ha
CITPOMOYKHICTD J10 3artLTiHeHHs. KoperyBauusa pernpoayKTUBHHUX ITOPYIIeHb ITOTPpedye eKCIIepUMeHTATLHOT0
00rpYHTYBAHHS BUKOPUCTAHHS BiTaMiHy D Ta KOMIIJIEKCHUX CXeM MOro 3aCTOCYBAHHS Ha €KCIIePUMEHTA I b-
HUX MOJeJIaxX 0e3ILIiaad.

MeToro poboTu 0yJi0 BUSHAUEHHS CTAHY PEIIPOayKTHBHOI PYHKI[I CAMI[IB IYPIB 13 eKCIepUMeHTaIb-
HOIO TOHA/JIONAaTielo0 32 yMOB Kopeknii Biraminom D,

Marepianu Ta meronu. Ha mypax momyssiii Bicrap i3 ekcmepuMeHTAIBHOIO TOHAIOIATIEN, IKY BU-
raukann BBeJeHHAM CepoTOHIHY TiJpoXJIOPHAY, IPOBOJHIN KOPEKIlio 3a momomoron Bitaminy D, (xo-
Jeraabudeposy) B sKocTi MoHoTeparrii abo pasom i3 Tpibecramom, IKUl BBOOUJINA per 0S8 B 1031 68 Mr/Kr
Macy Tija 3a Tpu m06u 10 modaTky BBejeHHs CepoTOHIH TifpOXJIOPHIY, Ha TJIi OTPHMYBAHHS CEpPOTOHIHY
(14 1116 ) Ta TPOTATOM TPHOX Jib Iic/IsA OCTAHHBOI 1H'€KITi# cepoTOHIHY olMH pa3 Ha A00y. Biramin D, 3a Tieio
3K cxemoIo maBasiu B 06’emi 0,5 mut B 1031 4000 MO (per os). Busnavanu dpepTuiabHIicTh CAMIIIB 34 IOKA3HUKA-
MH# (PepTHUJIIBHOCTI T IIJI1THOCTI CAMHUILD, 3AMJILHEHUX JOCIIJHUMY IypaMu. 3a pe3yJIbTaTaMu [1apyBaHHA
3 IHTAKTHUMH CAMUIAMHU PO3PAXOBYBABCS IHTErpaibHUN MMOKA3HUK CepeIHBOI PeasizoBaHol IIJIiHOCTI.
JlocuimsxyBaiu criepMaToretes y CycrieHail IpuaaTRy CiM THUKA, & TAKOK BUBYAIOYN MOPQOMETPUUH] TIOKA3-
HHUKH HA TICTOJIOTIYHHUX 3pi3ax roHAaI.

Pesynwraru. [lpu ceporoHiHoBi# roHamomaTii coocTepirajoch MOPYIIEHHS BCIX ITOKA3HUKIB BiJITBO-
poOBaJIbHOI PYHKI[I Ta MOKA3HUKIB (DePTUJIIbHOCTI. BBeeHH X0IeKaabIIueposry B IKOCTI «MOHOTEPAIT1I»
BIIPOJIOBIK TPHOX THUIKHIB BIPOT1JHO MiJBUIILYBAJIO YACTKY PYXJIMBUX EIMIUIUMAIbLHUX CIEePMIIB B1JTHOCHO
roHamomarii, He JOCATAIYHN PIBHA IHTAKTHUX TBAPUH; HOPMAJI13yBaJjo KIJIBKICTh CIIEPMATOTOHIIB Ta 1HIEKC
cIlepmMaToreHesy y cimsaHuxX kKaHanbuax. Ogmak, 3acrocyBaHHA Biraminy D, He BmImBajo Ha 3arajbHY
KIJIBKICTH 1 BIJICOTOK IATOJOTIYHUX (POPM CIIEpPMAaTO30id1B IMYpPiB 31 3MOJAEJIbOBAHUM YPaKEHHSIM SIEYOK;
He IIOKPAIIyBaJIo BiATBOPIOBAJILHY 3JaTHICTE caMIliB. Beemenna sitaminy D, cymicro 3 Tpibectarom camiram
IIYPIB i3 eKCIIepUMEeHTAJIbHUM CEPOTOHIHOBUM YPAKEHHSIM SIEYOK ITO3UTUBHO BIJIMBAJIO HA BCl MOKA3HUKU
criepMorpamMu Ta MopgoMeTpUUHI MoKasHuKy roasa. Masa miciie BUpaskeHa Jis HA HJILHICTD, SK Ha PIBEHb
BHYTPIIIHBOYTPOOHUX BTPAT, AKUN SHU3UBCSA MaMsKe [0 3HAYEHD NIy piB rpyu KoHTposb, Tak 1 Ha K1JIBKICTH
SKUBUX IJIOMIB, TKA CTATHUCTUYHO 3HAYYIIE IIEPEBUIYBaJIa AHAJIOTIYHUN TOKA3HUK ¥ IPyIIax SK 13 maToJso-
riermo, Ta THX, AKl IpuiiMaan ado TIIIbKH XoJeKabliudgepos abo pedepeHTHU 3acid okpeMo. Y TBaApHUH, K1
orpumyBanu D, pasom iz Tpibecranom, HopMarisyBaBcsa MOKA3HUK peasizoBaHol miiguocti @i, axuit Oy
BUIUY 34 TAKUH 1HIAX 1AT0CTAIIHAX TPYIL.

Bucuosku. Bukopucramus xosmexkaabpiindeposry y KOMIIJIEKCHUX cXeMaX JIIKYBaHHS IIOPYIIeHb Perpo-
OYKTHUBHOI (PyHKI[II BHACIILOK ab0 Ha TJII ypaskeHHs TOHAJ IIPU3BOLUTH MO0 MOJIIIIEHHSA CTAHY BIATBO-
PIOBAJIBLHOI 3JaTHOCTI TA € MATOT€HETHYHO 00YyMOBJIEHHM, 00 BIIJIMBA€ HA PI3HI JIAHKU PEIPOJYyKTHUBHOTO
3I0POB’A.

Knwouori crnora: Bitamia D, xomeranbiiudepoti, eKCIiepuMeHTaIbHA TOHAJO0IATIA, CIIepMaToTreHes,
depTUILHICTE.
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