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The sexual behaviour plays an important
role in the reproduction process; it is instinc-
tive and is striking in its conservatism and ste-
reotypes. However, the reproductive system is
considered to be the most vulnerable [1], because
of its dependence from different psychological
and organic factors which may disturb the
erectile function, may affect the timeliness of
gjaculation, the delaying of which in some cases
can be the reason of infertility [2].

Inability to achieve an erection affects the
men around the world. The spreading of this
global problem ranges from 13% to 71% in
certain countries [3]. The vascular and neuro-
genic factors are the most often reason of erec-
tile dysfunction [4]. The neurogenic factors
may cause the development of erectile dysfunc-
tion at the all levels of nervous system. The

vascular form of erectile dysfunction manifests
mainly at local level by causing the atheroscle-
rosis of arteries which disturbs the peripheral
blood circulation and reflects the changes of pe-
nis bloodstream.

There are scientific researches which con-
firm some vitamins can prevent or relieve
symptoms of sexual disturbances. The defi-
ciency of this vitamins may cause the disorders
of reproductive function and, in particular, se-
xual behaviour [5]. The well-researched at first
sight, oil soluble secosteroid — vitamin (hor-
mone) D, especially its the most active form —
D, (cholecalciferol) more and more often draws
attention of the researchers. There are reports
about link between reproductive function and
vitamin D blood level [6, 7], which can affect
the sexual behaviour [3, 8]. The regulation of
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endothelial function is the main mechanism of
vitamin D activity which helps this vitamin to
affect the sexual function [9]. The lack of vita-
min D causes endothelial dysfunction in men
hindering nitrogen oxide releasing and blood
filling of vessels which are necessary for erec-
tion to be supported and sexual encounter to
be carried out [10]. Vitamin D deficiency even
in the prenatal and postnatal periods is the im-
portant cause of risk of erectile dysfunction de-
veloping in adulthood [11]. A lot of researchers
have shown the increasing of number of cases
of erectile dysfunction in men

The majority of researches have shown the
number of erectile dysfunction is increased
over time on the down stages of ontogenesis.

The link between erectile dysfunction and D
hypovitaminosis is age depended [8]. However,
the literature sources about vitamin D ability
to increase testosterone level which is lowering
with age and in this way to improve the sexual
activity are controversial [12].

In spite of current scientific developments,
the safety of application of different doses of
vitamin D used for reproductive pathologies
treatment and correction of sexual function re-
mains questionable and needs to be clarified.
That why, the aim of our investigation is to
study the altering of sexual behaviour of intact
rat males under the condition of exogenous in-
take of vitamin D, in different doses (1000 MO,
4000 MO, 10000 MO).

MATERIALS AND METHODS

The investigation had been carried out in ac-
cordance with the National «General Principles
for Animal Research 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).

The sexual behaviour has been studied in
sexual active 7-month-old Wistar rats’ males
with average weight of 250-300 g which were
kept under the standard condition of vivar-
ium, in cages separately, on the 58th day of
the introduction of vitamin D,. The solution of
vitamin D3 has been introduced in volume of
0.5 ml in the doses of 1000 IU (Vit.D,-1000
group), 4000 IU (Vit. D,-4000 group) and
10000 IU (Vit. D,-10000 group). Control group
of animals has received Apricot kernel oil as
a solvent. The solutions of vitamin D, were pre-
pared using apricot kernel oil and vitamin D,
substance (China, Lot. CHG20062009, quality
standard GB 9840-2017).

The sexual behaviour has been studied du-
ring mating with ovariectomized receptive fe-
males during 15 minutes in dark period of time
according to the quantitative and time indices
of mountings, intromissions and ejaculations.
The receptivity of ovariectomized females was
achieved by consistent introduction of Estradiol
dipropionate oil solution (10 mkg per animal)
48 hours before and Progesterone (500 mkg per
animal) 4—5 hours before testing.

The statistical analysis has been carried
out using Shapiro-Wilks test to evaluate whe-
ther data obtained are normal distributed.
The significant of differences between mean
has been evaluated by Student t-test. Data
were performed as arithmetic mean (X) and
its Standard deviations (+ Sy. The differences
were considered to be significant at P < 0.05.
Xx? criterion was used for comparative analysis
of relative values.

RESULTS AND THEIR DISCUSSION

The sexual behaviour of rat males of Con-
trol group has been characterized by evidence
of courting with some quantity of sniffing of
females’ perineum (Table 1).

The mountings in males have been detected
within 1.5 minutes after contacting with fe-
males. The sings of mating behaviour — intro-
missions — were observed within 3 minutes in
average of each group. Only 40% of animals

have achieved the ejaculation during the test.
(Fig. 1; p < 0.05).

The evaluation of results has shown the
sexual behaviour of rats received vitamin D,
in dose of 1000 IU (vit. D,-1000 group) hasn’t
statistically differed from control group (see
Table 1, Fig. 1) Therefore, this dose of vita-
min D, hasn’t influenced the researched
parameters.
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Table 1
Quantitative indices of males sexual behaviour, X + Sg
Group
Parameter Control, Vit. D,-1000 Vit. D,-4000 Vit. D,-10000
n=>5 n=_8 n=28 n=38

Number of mountings 3.0£0.5 41+1.0 7.9+ 1.1 6.4 +0.8!
Number of intromissions 7.6+0.5 54+1.0 71+1.1 18.6 £1.9!

Number of ejaculations 0.4+0.3 0.3+0.2 0.5+0.2 0.4+0.2

Sniffing of female 9.2+1.0 7.9+0.5 13.4 £ 0.8 6.3 £ 0.5

Note:

D statistically significant differences from Control group (p < 0.05).

The introduction of 4000 IU of vitamin D,
has led to increase the contacts between males
and females by 50% and the number of moun-
tings by 2.3 times to compare to Control group
(p < 0.05). This indicates the altering of males
sexual behaviour which is regulated at central
level. The half of animals of this group have
demonstrated the accomplishing the sexual act
which was evidenced by the onset of ejacula-
tion. However, it wasn’t statistically differed
from control group.

The signs of altering of patterns of sexu-
al behaviour regulated at central level have
been detected in group of rats received 10000
IU of cholecalciferol: the declining of the con-
tacts between males and females by 1.5 times
(p < 0.05) and increasing of mountings number
by 2.1 times (p < 0.05) in compare to Control
group have been observed. At the same time
the differences in the indices which is regu-
lated by peripheral mechanisms of sexual be-
haviour have been detected in group received
10000 IU of vitamin D,: the latent period of in-

tromissions has reduced by 2.1 times (p < 0.05)
and the total number of intromissions has in-
creased. The number of animals which have
achieved ejaculation hasn’t differed from indi-
ces of Control group and was 38 %.

As it is known and according to our previ-
ous investigations [13], the acquisition of sexual
skills 1s important for successful accomplish-
ing of copulative cycle which creates stereotypi-
cal reaction in males and makes the indices
steady. Therefore, the indices of 4% testing
were considered to be the initial data. The rats’
males which have achieved ejaculation during
investigation have been considered to be sex
active and were taken into experiment. These
males consist 83 % of 35 experimental animals.

The ability to commit a sexual act depends
on sex hormones level. The levels of these hor-
mones undergo seasonal and daily fluctuation
and may change when the sex partner is close
[14]. The steady indices of mating behaviour
and copulation in experimental males may be
explained by adequate level of androgens which
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Fig. 1. Time indices of sexual behaviour of experimental animals.
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were confirmed by normal structure of testicles
in males received cholecalciferol [15], and such
laboratory value as testosterone concentration
which regulates NO production and vascular
stiffness [9].

When estimating the data obtained, we
proceeded from the fact that double mechanism
of stimulation — central and peripheral, is
necessary for adequate sexual behaviour [16].
Central mechanism is used for activation of
mating behaviour in rodent (libido is the men’
analogue). The regulated centers are situa-
ted in the anterior hypothalamus, when neu-
rotransmitters and testosterone, which is con-
verted into estradiol, are operating. The mating
behaviour, mountings and postejaculatory in-
terval are regulated by central mechanism.
The peripheral mechanism which is necessary
for copulation requires dihydrotestosterone.
Testosterone through its metabolites — estra-
diol and dihydrotestosterone, initiates all the
elements of sexual activity in males. Peripheral
mechanism manifests in the intromission sup-
porting, latent period of ejaculation and their
number during the experiment. The regula-
tion of the number of ejaculation is carried out
on both levels. The integrative process of sex
function controlled by two mechanisms (cen-
tral — motivating and peripheral — copula-
tory) is coordinated on different levels with the
involvement of neuronal structures, neurome-
diators and neuroendocrine systems. The im-
plementation of sexual behaviour is regulated
by central nervous system and is influenced by
neurotransmitters which play the leading role
in the central control of the hypothalamic-pitu-
itary-gonad system [17].

The intake of 10000 IU of vitamin D, leads
to the acceleration of mating and increasing of
copulations which may be induced by increa-
sing of concentration of intratesticular tes-
tosterone, dysfunction of steroid genesis or
changing of hormonal and other ways of sex
behaviour regulation which play, at least, the
same important role [18, 19] and, probably, re-
veal the ambiguous role of vitamin D in the dif-
ferent processes of sexual function [9, 20].

Our previous investigation has shown that
under the condition of prolonged using of vi-
tamin D, in dose of 10000 IU the quality of
sexual behaviour hasn’t impacted the fertility
and fecundity, but the declining of reproductive
capacity of males has been observed. However,
the histological samples of testicles of these
animals haven’t detected negative signs [15].
These investigations have proven the ambigu-
ous influence of vitamin D, on the reproductive
function.

The results of this work together with lit-
erature data fit the overall concept of vitamin
D impact on the reproductive system in general
and sexual behaviour in particular.

It 1s well known, that advisability of the
usage of chosen doses is determined by signs
detected in animals. During experiment the
external appearance of animals, general and
emotional condition remain without changes.
Our investigation has demonstrated the harm-
lessness and safety of usage of chosen doses
of vitamin D, as for sexual behaviour of rats’
males. However, all listed benefits and possible
negative consequences for reproductive function
during correction of sexual behaviour disorders
should be taken into account.

CONCLUSION

1. Exogenous long-term supplementation of vi-
tamin D, in dose of 1000 IU to rats hasn’t
impacted the males’ sexual behaviour.

2. The mating components of sexual behaviour
have increased in intact males when vitamin
D in dose of 4000 IU was used.

3. The using of vitamin D, in dose of 10000 IU
in rat males has impacted the indices which
are regulated on the central as well as pe-
ripheral mechanisms of sexual behaviour:
the acceleration of mating and number of
copulations have increased with fewer quan-
tity of mating indices.

46

IIpobremu endoxpurnoi namosoeii Ne2, 2024



Excnepumenmastvri 0ocaiiodxceH s

REFERENCES
1. Reznikov O, Sachynska O, Faliush O, et al. Endo- 12. De Angelis C, Galdiero M, Pivonello C, et al. Rev Endocr
crinology 2023;28(1): 21-35. http://doi.org/10.31793/1680- Metab Disord 2017;18: 285-305. http://doi.org/10.1007/
1466.2023.28-1.21. $11154-017-9425-0.
2. Abdel-Hamid IA, AliDelayed OI. World J Mens Health 13. Smolienko NP, Korenyeva YeM, Marakhovskiy 10, et al.
2018;36(1): 22-40. http://doi.org/10.5534/wjmh.17051. Vistn Probl Biologii'i Medycyny 2022;2-1(164): 240-248.
http://doi.org/10.29254/2077-4214-2022-2-1-164-240-
3. Kessler A, Sollie S, Challacombe B, et al. Epidemiology 248.

2019:124(4): 587-599. http://doi.org/10.1111/bju.148183.
14. Jennings KdJ, de Lecea L. Endocrinology 2020;161(10):

4. Argiolas A, Argiolas FM, Argiolas G, Melis MR. Brain bqaal50. http://doi.org/10.1210/endocr/bqaal50.
Sci 2023;13(5): 802. http://doi.org/10.3390/brainscil30
50802. 15. Gladkova AI, Korobov AM. Terapija lazernym izluche-
niem muzhskih reproduktivnih rasstrojstv. Fiziologi-
5. Enis RC, Burak O. World J Men's Health 2022;40(1): 38- cheskie 1 patogenetichesie aspekty, Har'kov, 2017: 208 p.

51. http://doi.org/10.5534/wjmh.200184.
16. Reznikov OG. Fiziol Zhurn 2021;67(3): 54-74. http://doi.

6. Tirabassi G, Sudano M, Salvio G, et al. Int J Endo- org/10.15407/f267.03.054.
crinol 2018;2018: 3720813. http://doi.org/10.1155/2018/
3720813 17. Reznikov OG, Sachyns'ka OV, Lymarjeva AA, et al.

Fiziol Zhurn 2017;63(5):13-20.
7. Wu X, Zhang Y, Zhang W, et al. Andrologia 2022;54:

e14568. http://doi.org/10.1111/and.14568. 18. Rafig R, van Schoor NM, Sohl E, Zillikens MC, et al.
J Steroid Biochem Mol Biol 2016;164: 11-17. http://doi.
8. Canguven O, Al Malki AH. World J Men's Health 2021; org/10.1016/j.jsbmb.2015.11.013.

39(1): 31-37. http://doi.org/10.5534/wjmh.190151.

19. Crafa A, Cannarella R, Condorelli RA, et al. Nutrients
9. Crafa A, Cannarella R, Barbagallo F, et al. Biomolecules 2020;12: 1411.
2023;13: 930. http://doi.org/10.3390/biom13060930.
20. Marakhovskyi 10, Laryanovska YB, Korenieva YM,
10. Cyr AR, Huckaby LV, Shiva S8, Zuckerbraun BS. Crit et al. Reports Morphol 2022;28(2): 25-31. http://doi.

Care Clin 2020;36: 307-321. http://doi.org/10.1016/j. org/10.31393/morphology-journal-2022-28(2)-04.
ccc.2019.12.009.

11. Fernandes-Lima F, Gregério BM, Nascimento FAM,
et al. Biomed Res Int 2018;2018: 6030646. http://doi.
org/10.1155/2018/6030646.

SEXUAL BEHAVIOUR OF THE INTACT RAT MALES
UNDER THE CONDITION OF EXOGENOUS CHOLECALCIFEROL INTAKE

N. P. Smolienko!, Ye. M. Korenieval, I. O. Bielkina!, I. O. Marakhovskyi’,
M. O. Boiko!, V. O. Bondarenko!, N. V. Medvedovska?, K. V. Misiura'

1 SI «V. Danilevsky Institute for Endocrine Pathology Problems of the NAMS of Ukrainen,
Kharkiv, Ukraine;
2 Scientific Coordination Department of the Presidium
of the National Academy of Medical Sciences of Ukraine, Kyiv, Ukraine
Eugenia_koreneva@i.ua

The investigation of the impact of different doses of vitamin D, on the sexual behaviour is the solving cur-
rent problem of sexual function disorders in men and discovering the new data about vitamin D, properties.

The aim of this work was to study the altering of sexual behaviour of intact rats’ males under the condition
of exogenous intake of different doses (1000 IU, 4000 IU, 10000 IU) of vitamin D,.

Materials and methods. The sexual behaviour has been studied according to the standard method in sex-
ually active 7-month-old Wistar rats’ males with average weight of 250—300 g, on the 58th day of the introduc-
tion of vitamin D,. The solution of vitamin D, has been introduced in volume of 0,5 ml in the doses of 1000 IU
(Vit. D,-1000 group), 4000 IU (Vit. D,-4000 group) and 10000 IU (Vit. D,-10000 group). Control group of ani-
mals has received Apricot kernel oil as a solvent.

The significant of differences between mean has been evaluated by Student t-test. The differences were con-
sidered to be significant at p < 0.05. x?criterion was used for comparative analysis of relative values.

Results. Exogenous long-term supplementation of vitamin D, in dose of 1000 IU to rats hasn’t impacted
the males’ sexual behaviour. The introduction of 4000 IU of vitamin D, has led to increase the contacts between
males and females by 50% and the number of mountings by 2.3 times to compare to Control group (p < 0.05).
This indicates the altering of males sexual behaviour which is regulated at central level. The signs of sexual
behaviour regulated at central level have been detected in group of rats received 10000 IU of cholecalciferol: the
declining of the contacts between males and females by 1.5 times (p < 0.05) and increasing of mountings num-
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ber by 2.1 times (p < 0.05) in compare to Control group have been observed. The changing of sexual behaviour
regulated at peripheral level have been detected: the latent period of intromissions was shorter by 2.1 times
(p < 0.05) and their number has increased.

Conclusion. Exogenous long-term supplementation of vitamin D, in dose of 1000 IU to rats hasn’t impacted
the males’ sexual behaviour, the mating indices have increased When vitamin D in dose of 4000 IU was used,
the changes of all researched indices have been observed when vitamin D, in dose of 10000 IU was introduced.

Keywords: vitamin D,, erectile dysfunction, rat males, sexual behaviour, cholecalciferol.
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3A YMOB EK3ONEHHOIo HABAHTAXEHHA XONEKANbUNSEPOIOM

Cmoaenxo H. I1.', Kopenesa €. M.}, Beakina I. 0.!, Mapaxoscskuii 1. 0.,
Boiiko M. 0.}, Bougapeuxo B. O.!, Measenoscska H. B.2, Micopa K. B.!

IV «luemumym npobnem endokpunnoi namonoeii im. B. A. Jlanunescoxoeo HAMH Vkpainun,
Mm. Xapkie, Vkpaina,;
2 Haykoeo-koopourauiiine ynpasninns anapamy npeauoii HAMH Ykpainu, m. Kuis, Ykpaina
Eugenia_koreneva@i.ua

HocrnimgxenHsa BIIUBY pisHEX 103 Biraminy D, Ha cekcyaslbHY IOBeiHKY € BHPiIIeHHAM aKTyaJbHOI
mpobJieMu po3iadiB craTeBoi GYHKINI y Y0I0BIKIB 1 BIIKPUTTAM HOBUX JaHUX PO BJIACTUBOCTI BiTaminy D,.

MeTot0 poboTu 0ys10 BUBYEHHS 3MiH cTaTeBOI ITOBEJIHKY IHTAKTHUX CAMIIIB II[YyPIB 32 YMOB €K30T€HHOTO
HaJIXOI:KeHHA pisHux 103 (1000 MO, 4000 MO, 10000 MO) Biraminy D,.

Marepianu Ta meronu. Ha cexcya/IbHOAKTHBHHX CEMUMICAYHUX CAMIAX IyPiB Ioryaairii Bicrap
macomo 250-300 r Oyma mociijskeHa cTaTeBa oBeiHKa Ha 58 100y BBefmeHHsA Biraminy D, B mosax 1000 MO,
4000 MO Ta 10000 MO per os (8 0,5 MJI po3YnHy, AKUI BUTOTOBJIAJIN 3 IOPOIIKY) a00 PO3YMHHHUKA, B AKOCTL
SIKOTO 3aCTOCOBYBAJIM KICTOYKOBY a0pHMKOCOBY 0J1if0. BiporimuicTh pos0iskHOCTEN cepedHIX BeJIMYUH BH3HA-
vaju 3a t kpurepiem CroiogenTa. [Ipu mopiBHAIBLHOMY aHa 131 BITHOCHUX BeJIMUNH BUKOPHUCTOBYBAJIU KPUTE-
piit X2 Po3b6iskuocCTI BBaskames suavymumu npu p < 0,05.

Peaynwsraru. [loxasano, 1o HaBaHTaKeHH Iy piB XoaeKkaabiudepoaoM B 7031 1000 MO =He Beme 1o 3MiH
B cTaTeBiyi moBediHIll mimmocaimamx 1iypis. [Ipu mosi 4000 MO mpussBoguth mo 30iablieHHs B 1,5 pasa
(p < 0,05) KiabKOCTI HAOJIIMIKEHDb CaAMILS 10 caMKu Ta B 2,3 pasa (p < 0,05) K1JIbKOCTI caJioK, 110 BKa3ye Ha 3Mi-
HU y IeHTpaJbHOMY MexaHiaMmi craTeBoi moBeninku. Ilpu orpumanni sitamimy D, B mo3i 10000 MO cmo-
cTepirajuch MPOSIBY, 0 PETYJIIOITHCA HA IEHTPATBHOMY MEXaHI3MI1 CTATEBOI ITOBEIIHKY, IKI BUPAKAJIUCDH
y amenIneHHi B 1,5 pasa (p < 0,05) KiabKoCcTI HAOJIMKEHDb caMIlsa J0 caMKH Ta 301IbineHHI B 2,1 pasa (p < 0,05)
KIJIBKOCT1 CaJIOK, 4 TAKOK BHUSBJISJINCH 3MIHHU, 1[0 PEryJIIIThHCI Ha IepudepliiiHOMY piBHI: CKOPOYYyBaBCSI
JaTeHTHUH meplof inTpomicii B 2,1 pasa (p < 0,05) Ta 361abnTyBaIach iX KIJIbKICT.

BucuoBku. Exsorenne TpuBaje HaBaHTa:KeHHA IMypiB Biramizom D, B 1031 1000 MO He mosHauaeThes
Ha cTaTeBii moemiuirl camiris, mpu 4031 4000 MO 301/IbIIyIOTECS 3AJIAIAIBHI IOKA3HUKN, Ipu 1031 10000
MO criocrepiraoTbesa 3MIHHU Y BCIX JOCHIIMKEHUX IIOKA3HUKAX CTATEBOI [IOBEIIHKH.

Knrodosi cinopa: sitamin D,, epekTunbua nuchyHKIlisA, caMIli IIypiB, cTaTeBa HOBeIiHKA, X0JI€KaJIb-
mudepo.
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