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The worsening of men’s fertility which is
observed during last years is mainly depen-
ded on the decreasing of number of sperm cells
and/or the disturbance of their morphology.
The tendency to the declining of number of
spermatozoa in the ejaculate is detected in men
worldwide. In spite the absence of strict corre-
lation between fertility and normal morphologi-
cal structure of sperm cells, the dead spermato-
zoa and sperms with changed morphology are
significantly decreasing the onset of conceiving.
The disturbance of the spermatozoa motility
(asthenospermia) can be the sign of men’s in-
fertility, as well as can reveal the unsatisfac-
tory condition and some risks for human health
[1]. It is definitely that investigation of sper-
mogram parameters is absolutely necessary in

diagnosing of the causes of infertility. However,
idiopathic abnormalities of spermogram indices
are detected in 26% of infertile men [2]. That
because the treatment of infertility can be indi-
vidual taking into account factors which have
caused infertility, genetic component, environ-
mental condition and comorbidities [3—5].
Benign prostatic hyperplasia (BPH) is one
of the common pathology of men urogenital sys-
tem. More than half of men after 40 years are
suffering from this disease. It causes the dis-
turbances of urination and intimate life prob-
lems [6]. The quantity and quality of seminal
liquid are changed with this disease [7], which
can lead to declining of men fertility. The sig-
nificant number of side effects occurred dur-
ing BHP medication encourages the develop-
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ment of new remedies for BHP prophylaxis and
therapy.

The laboratory animals are used in the ex-
perimental medicine with the aim to design
pathological conditions. The results of preclini-
cal studies of drugs and conclusions which have
been received about mechanisms of disease’
development depend of the validity of this pa-
thology modeling. The Sulpiride model is often
used for investigation of prostate gland protec-
tive activity of medicines in rats. This model’
essence lies in the prolonged sulpiride intro-
duction which induces prolactin hypersecretion
which in turn stimulates the proliferation of
the Prostate gland (PG) glandular epithelium.
The increased sensitivity of epithelial cells and
5-a-reductase activity determine development
of BHP [8].

Vitamin D increasingly attracts the atten-
tion of scientific researchers. The data of cur-
rent experimental and clinical researches are
questionable as for its impact on the spermo-
gram parameters which depend on level of vita-
min D deficiency, its therapeutic or prophylactic
dose, duration of treatment and comorbidity
[9]. Thus, some authors point out that oral ad-

ministration of vitamin D does not change the
quantitative and qualitative parameters of
spermogram in infertile men [10], whereas one
randomized clinical trial has shown that the
daily using of vitamin D in dose of 4000 IU
by patients with asthenospermia during three
months hasn’t significantly altered the volu-
me of ejaculate, the number and percentage of
pathological form of spermatozoa, but has im-
proved their motility [11]. The authors of sys-
tematic review with meta-analyses have con-
firmed vitamin D could improve motility and
morphological structure, but didn’t change the
number of sperm cells in the ejaculate in infer-
tile men [12]. The positive effect on the sperm
quality, in particular, on spermatozoa motility
can be explained by some factors linked with
their functioning, that is direct nongenomic ac-
tion of vitamin D on men’ sperm [13].
Purpose. To determine the efficacy of cho-
lecalciferol (vitamin D) administration, sepa-
rately or together with Saw Palmetta berry ex-
tract, as for correction of spermogram in rat
males under the condition of experimental sul-
piride-induced benign prostatic hyperplasia.

MATERIALS AND METHODS

The investigations have been carried out in
12-month rat males with body mass of 330—380 g
and according to the «National General Prin-
ciples for Animal Researches Ethics» (Ukraine,
2001), which corresponds to the «European Con-
vention for the Protection of Vertebrate Animals
used for Experimental and Other Scientific
Purposes» (Strasburg, 1986) and approved by
the Bioethics Committee of the SI «V. Danilev-
sky Institute for Endocrine Pathology Problems
of the NAMS of Ukraine».

BPH has been modeled by intramuscular
injection of Sulpiride (Sulpiride-3H, solution
for injection, 50 mg/kg) in dose of 40 mg/kg of
animal body mass during 30 days (BPH group)
in males. 0.9% Sodium chloride solution was
daily introduced intramuscularly to animals of
Control group (Control, n = 5). Starting from
31% day of the experiment the animals have
received 4000 IU of cholecalciferol (vitamin D,)
during 21 days separately (group BPH + vit. D,
n = 5) or together with reference medicine
(group BPH + vit. D_+Ref, n = 5).

Saw Palmetta berry extract (Serenoa re-
pens) has been chosen to be the reference medi-
cine (Ref) which is the active pharmaceutical
ingredient of such widely used prostate gland
protectors as Prostacare®, Prostamol® Uno,
Prostaplant®. During experiment Saw Palmetta
berry dried extract (produced by Ltd Research-
an-Production Company «Vilarus», Ukraine) has
been per orally introduced in dose of 35 mg/kg
of body mass (BPH + Ref, n = 5). The solu-
tion of vitamin D, has been made with Apricot
kernel oil and vitamin D, powder (China, lot
CHG20062009, quality standard GB 9840-2017).
Rat males were quick decapitated in two days
after completion of introduction of investigated
medicines, epididymis have been removed and
suspension of sperm cells has been prepared.
The efficiency of spermatogenesis was deter-
mined by the microscopic technic with the use
of microscope «Biolam». The number of sperma-
tozoa and the percentage of motile sperm cells
(200 samples) have been calculated taking into
account the shape of sperm cells’ parts and the
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presence of cytoplasmic drops. The concentra-
tion of morphologically normal cells C was cal-
culated using equation [14]:
_ ~100 - PF
Cx=C" 100
wherein: C — the concentration of morpholo-
gically normal cells, 10¢/mL;
C — the concentration of spermatozoa
from epididymis, 10%/mL;
PF — percentage of pathological
forms, %.
The functional capacity of spermatozoa
has been evaluated by their osmotic resistance

(in conventional units corresponded to con-
centration of Sodium Chloride solution under
which the moving of cells is stopped), by the
percentage of dead spermatozoa and duration
of their moving.

The statistical estimation has been fulfilled
using Shapiro-Wilk test to evaluate whether
a data set is normally distributed. The prob-
ability of mean deviation has been determined
according to Student's t-test. Data were per-
formed as arithmetic mean (X) and standard
error of the mean (+S). The differences were
considered to be significant at P < 0.05.

RESULTS AND THEIR DISCUSSION

The spermogram estimation has shown
the percentage of motile spermatozoa was
77.8 £ 4.6 % in animals of control group. The
concentration of sperm cells was 52 + 2.5 105/mL
and percentage of pathologically changed form
was 4.8 + 0.9% (Table 1).

The evaluation of spermogram of rats with
sulpiride-induced BPH has detected all indi-
ces were significantly changed to compare to
Control group. The motility of sperm cells and
their general concentration have decreased by
45%, whereas the number of pathologically
changed forms has increased by 67% (p < 0.05)
(see Table 1, Fig. 1). This is why the integral
index C has declined by 48 %.

The percentage of dead spermatozoa was
statistically higher by 4.4 times and duration

of the motility of sperm cells has decreased by
30% in rats of BPH group (Table 2).

Spermogram evaluation has shown the per-
centage of motile spermatozoa has significantly
increased by 1.7 times in rats with experimen-
tal BPH treated by vitamin D, (BPH + vit. D,
group) comparing to BPH group. The same
changes have been detected in rats with BPH
after treatment by reference medicine (BPH +
Ref group) and the percentage of motile sperm
cells has increased by 1.9 times comparing to
BPH group.

Concomitant use of vitamin D, and refe-
rence medicine in rats males with induced
BPH (BPH + vit. D, + Ref group) has led to
positive changes of spermogram indices. Thus,
increasing of percentage of motile spermato-

Table 1
The parameters of spermogram of rat males
with experimental BPH after treatment, (X+S;),n=5
Index, spermatozoon
Grou General .
P concentration, C,., 10¢/mL Motile, % Pathological
N forms, %
10%/mL

Control 52+ 2.5 49.0 + 2.8 77.8+4.6 4.8+0.9
BPH 284 +1.11 25.33 £ 0.7! 43 £ 4.5! 14.6 £ 1.3!
BPH + Ref 41.2+6.8 36.8+6.6 79.8 £ 1.62 11.4+1.9
BPH + vit. D, 35+ 5.9! 30.7 +4.8! 74.4 +£5.0% 11.8 + 1.6!
BPH + vit. D+ Ref 43.6 £5.32 39.5 + 5.92 72.4 + 7.4% 11.2+4.1

Notes:

1
2

Statistically significant difference comparing to Control group (p < 0.05);
Statistically significant difference comparing to BPH group (p < 0.05);

3 Statistically significant difference comparing to BPH+Ref (p < 0.05);
C, — concentration of morphologically normal spermatozoa;

BPH — benign prostatic hyperplasia.
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Table 2
The indices of functional capacity of spermatozoa, (X + Sg),n=5
Index
Group Dead Duration Osmotic
o of spermatozoa .
spermatozoa, % R . resistance, CU
motility, min

Control 3.2+04 171.2 +£ 30.3 2.4+0.2
BPH 14.2 £2.0' 120.4 £ 12.6' 2.1+0.1
BPH + Ref 88+1.112 155.6 = 28.6 2.3+0.2
BPH + vit. D, 7.2+0.412 131.8 +15.2 2.1+0.1
BPH + vit.D, + Ref 8.6+0.712 151 +£9.2 2.0+0.1

Notes:

! Statistically significant difference comparing to Control group (p < 0.05);
2 Statistically significant difference comparing to BPH group (p < 0.05);
3 Statistically significant difference comparing to BPH+Ref (p < 0.05);

BPH — benign prostatic hyperplasia.

zoa by 1.7 times, the concentration of game-
tes — by 1.5 times and integral index C, —
by 1.6 times has been detected in males of
BPH + vit. D, + Ref group comparing to para-
meters of spermogram of BPH group of rats.

During investigation of sperm functioning
the duration of sperm motility and their osmot-
ic resistance under condition of BPH and after
administration of vitamin D separately or to-
gether with Ref haven’t changed (see Table 2).
However, the correction of BPH by researched
medicines which used separately or together
resulted in significant declining of percentage
of dead spermatozoa almost by two times (see
Table 2).

The spermatogenesis is considered not to be
the ordinary cell differentiation. The result of
this process is the forming of unique sperma-

a) Control group

tozoon’ components: acrosome, nucleus and tail
(flagellum). It is well-known that normal ma-
ture sperms consist of «Head», «Mid (connect-
ing) piece» and «Tail (flagellum)» the changes
of shape of which define their pathology [15].

The analysis of sperms motility is impor-
tant during estimation of fertility of men. There
1s Calcium-cationic sperm channel (CatSper) in
the tail which i1s the activator of sperm cells
motility [16].

It has been revealed that there is link be-
tween motility and extent of DNA fragmenta-
tion in males’ sex cells: extent of fragmentation
is declining with the growing of motile part of
cells. At the same time the DNA fragmentation
1s growing with the number of non-motile sper-
matozoa is increasing [17]. The meaning link
between qualitative and quantitative indices of

b) BPH group (rats with sulpiride-induced benign
prostatic hyperplasia)

Fig. 1. Swabs of the rats epididymal spermatozoa, x400.
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gjaculate is described in literature. It has been
detected DNA fragmentation is increased in
sperms due to declining of their concentration
which is one of the indicators of inflammation
of men reproductive system [18]. Our investiga-
tion has shown that the percentage of motile
spermatozoa in Control group of animals (78 %)
and their high enough concentration suggested
the ability to fertilization of these animals.

The «Sulpiride-induced model» which caused
inflammation and sex hormones disbalance (in-
sufficient function of PG disturbs the synthesis
of testosterone in the testicles and promotes the
increasing of the production of prolactin and
estradiol) was used for BPH development in the
experiment [17]. The prolonged use of Sulpiride
stimulates the proliferation of glandular epithe-
lium of PG which causes hyperprolactinemia.
According to our data obtained the worsening
of spermogram was detected under the condi-
tion of sulpiride-induced BPH. Scientific inves-
tigations in other species of animals have also
confirmed that BPH has negative impacted the
quality of sperm, the motility of spermatozoa
has especially declined, which is linking with
the growing of part of sperms producing nitro-
gen oxide [19].

The increasing of percentage of motile sper-
matozoa in males with BPH treated by cho-
lecalciferol is closely related to researches of
other authors pointed out positive effect of vi-
tamin D metabolites on the motility and mor-
phology of sperms [20]. Jueraitetibaike K. et al.
(2019) have explained the mechanism of vita-
min D influence on sperm motility. They came

to conclusion that vitamin D can take part in
the sperm’ motile regulation in seminal plasma
and its active form 1,25(0OH),D can enhance
the motility of gametes inducing ATP synthesis
by cATP/PTK as well as by concentration of
intracellular calcium ions to be increased [21].

The plant-based inhibitors of 5a-reductase
are often administrated for BPH treatment.
One of the most useful is Saw Palmetta Berry
(Serenoa repens) extract [22]. It is known that
S. repens extract inhibits the growing of PG
tissues stimulated by dehydrotestosterone and
estradiol [23]. The declining of prostate gland
hyperplasia and improving of reproductive
function are caused by the presence of unique
complex of fatty acids including Lauric and
Palmitic acids, Phytosterols and Triterpene
saponins in the S. repens [24]. The androgen
stimulating, anti-swelling, anti-inflammatory
and vasoprotective effects of S. repens which
were confirmed by clinical trials and experi-
mental investigations, motivated us to use Saw
Palmetta berry extract to be the reference med-
icine in our researches.

Some authors notice that S. repens extract
along 1s practically useless to men with BPH
and lower urinary tract symptoms, but in
combination with other medicines can be po-
tentially effective [25]. Our data obtained dur-
ing experiment have confirmed that the use
of Saw Palmetta berry extract in combination
with vitamin D, has improved the spermo-
gram parameters in rat males with BPH (BPH
group + vit. D, + Ref).

CONCLUSIONS

1. Sulpiride-induced benign prostatic hyperpla-
sia causes the disturbance of spermatoge-
nesis in 12-month rat males which appears
as a declining of number of motile gametes,
decreasing of general sperm cells’ concentra-
tion and increasing of pathological forms’
number. The negative changes of spermato-
zoa functioning were manifested as a per-
centage of dead cells to be increased and as
a declined duration of sperms moving.

2. The using of cholecalciferol for correction of
benign prostatic hyperplasia causes the nor-

malization of sperm cells’ motility and de-
creasing of percentage of dead gametes in
rats males with experimental pathology. The
same effect was detected in males with mod-
eled pathology treated by reference medicine.

3. Combined use of cholecalciferol and Saw Pal-
metta berry extract for correction of benign
prostatic hyperplasia causes the normaliza-
tion of spermatozoa concentration and their
morphology, improving sperms motility and
declining percentage of dead cells.
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The tendency to the declining of number of spermatozoa in the ejaculate is detected in men worldwide.
Benign prostatic hyperplasia (BPH) is one of the common pathology of men urogenital system. The infertility
can be the consequence of this pathology. The significant number of side effects occurred during BHP medica-
tion encourages the development of new remedies for BHP prophylaxis and therapy. The laboratory animals are
used in the experimental medicine with the aim to design pathological conditions. The Sulpiride model is often
used for investigation of prostate gland protective activity of medicines in rats. This model” essence lies in the
prolonged sulpiride introduction which induces BPH development. The experimental and clinical investigations
demonstrate questionable data as for vitamin D influence on the spermogram parameters.

Purpose. To determine the efficacy of cholecalciferol (vitamin D) administration, separately or together
with Saw Palmetta berry extract, as for correction of spermogram in rats males under the condition of experi-
mental sulpiride-induced benign prostatic hyperplasia.

Materials and methods. BPH has been modeled by intramuscular introduction of Sulpiride in dose of
40 mg/kg to 12-month rat males with body mass of 330—380 g during 30 days. The correction of BPH was
carried out by vitamin D, in dose of 4000 IU or saw Palmetta berry extract in dose of 35 mg/kg, separately or
together, during 21 days after last injection of Sulpiride. Control group of animals have simultaneously received
injection of Sulpiride and 0,9% solution of Sodium Chloride in dose of 0.5 mL. The spermatogenesis (sperms
concentration, the percentage of motile and dead cells) and functional capacity of gametes have been evaluated
in the suspension of spermatozoa obtained from epididymides of decapitated males. The probability of mean devi-
ation has been determined according to t-Student test. Data were performed as arithmetic mean (X) and standard
error of the mean (+ Sy). The differences were considered to be significant at P <0.05.

Results. It has been determined that Sulpiride-induced BPH has caused statistically significant changes
of all spermogram’ parameters which appears in the declined concentration and motility of gametes, in the in-
creased number of pathological and dead forms of sperms comparing to Control group.

The correction of spermatogenesis disturbances by cholecalciferol or reference medicine has led to statisti-
cally significant increase in motile sperms percentage almost by two times and to the decrease in number of
dead cells almost by two times in rats with BPH comparing to nontreated BPH group. Simultaneous use of
vitamin D, with reference medicine has caused the increasing by 1.7 times of sperms motility, gametes concen-
tration by 1.5 times, the concentration of morphologically normal cells by 1.6 times and decreasing of number of
dead cells almost two times in rats with experimental pathology comparing to BPH group.

Conclusions. Sulpiride-induced benign prostatic hyperplasia causes the disturbance of spermatogenesis
and functional capacity of spermatozoa in 12-month rat males. The correction of this pathology by cholecalcif-
erol has improved sperm cells motility and has declined the percentage of dead cells. The same effect has been
observed after administration of Saw Palmetta Berry extract. Simultaneous administration of these medicines
has increased spermatozoa concentration, the number of morphologically normal gametes, sperms motility and
has declined the percentage of dead sperm cells in rats with experimental benign prostatic hyperplasia.

Keywords: vitamin D,, hyperplasia, prostatic gland, spermogram, cholecalciferol.
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BMNNB BITAMIHY D TA/ABO EKCTPAKTY NNOAIB MANNbMU CABAIDb
HA CMEPMOIPAMY TA ®YHKLIOHANbHWUXA CTAH CMEPMATO30IAIB
3A YMOB EKCMEPUMEHTANBbHOT JOEPOSAKICHOT MNMEPNNASII
MEPEOMIXYPOBOI 3ANO3U

Cwmoaenxo H. I1.', Beakina 1. O.!, Kopenesa €. M.!, Bpeuxa H. M."?,
Mapaxoscwruii I. 0.', Boiiko M. O.!, Bounapenko B. O.!

Y «lnemumym npobniem endoxpunnoi namonoeil im. B. A. Jlanunescokoeo HAMH Yrpainun,
m. Xapkis, YVepaina,
2 [Ipusamuuii 3ak1a0 suw,oi oceimu «XapKi8CbKULl IHCMUmMym MeOUlUHU Ma 610Me0UUHUX HAYKN,
m. Xapkis, Yipaina
smtaska@ukr.net

V¥ 40JI0BIKIB BCHOI'O CBITY CIIOCTEPITAETHCS TEHIEHINIA 0 3MEHIIEHHS KIJIbKOCT1 TA PYXJIUBOCTI CTATEBUX
KJIITUH B eSIKYJIATI, 1110 BeJle JI0 MOripiieHHs 40108140l dhepTriibHOCTI. OQHUM 13 PO3MOBCIOIKEHUX 3aXBOPIO-
BaHb CEUYOCTATEBOI CHCTEMU Y0JIOBIKIB € JoOpoAKicHA rimepiniasia nmepeamixyposoi sanosu (JII'TI3). Beauka
KIJIBbKICTD ITOOIYHUX edekTiB, axa Bunukae npu jJikyBauul JII'TI3 menukamMeHnTo3HMMY mpemaparaMu, CIIO-
HYKae JI0 IONIYKY HOBUX 3ac001B MPOoQiTaKTUKY Ta Tepalii I[b0oro 3aXBOPIOBAHHSI.

MeTor0 poboTu Oysi0 BUsHaUeHHs e(heKTUBHOCTI 3aCTOCYBaHHA XoJeKkaabliudepony (Bitaminy D,) oxpe-
MO ab0 CyMiCHO 3 eKkcTpakToM I10aiB maabMu Cabanb, MI0Q0 CIIepMOrpaMy CAMILIB Iy PiB IPU eKCIIePUMEeH-
TAJIBHIA CYJIBIIIPUI-1HIyKOBAHOI JOOPOSKICHIM rimepniasii mepeagMixypoBol 3aJI031.

Marepianu Ta meromu. ¥ 12-mic. camIiiB nrypiB momyssArii Bicrap macon 330—380 r momesroBasn
JITTI3 Benenusim B/M cyabmipuay B 1031 40 Mmr/kr macu tisa mporsarom 30 mi6. [Ticas ocTaHHBOI 1HEKITIT CYJIIh-
mipigy mporarom 21 mobu IpoBoAKMIH KopekIlifo Bitamirom D, y mo3i 4000 MO a6o excTpaKTOM ILJIONIB HaJIb-
mu Cabasib B 1031 35 MI/KI M.T. BBEJIEHHAM per 0S OKpeMo abo cyMmicHo. KOHTPoAbHIN IpyIIl i 4ac 1H €K1l
cynbaipuay sBogusau 0,9% po3umH XJopuay HaTpio B 1031 0,5 Mut. ¥V eniguauMasibHIN CyCcHeH31l BUBYAJINA
CTaH CIIepMAaTOreHe3y Ta OLIHIBAJJIKN PYHKIIIOHAJILHY IOBHOLIHHICTE ramMeT. CTaTUCTUYHY 3HAYUMICTD Bil-
MIHHOCTEH MIsK IpyllaMy BU3HAYAJIM 3 BUKOpPUCTAHHSAM t-kputepio CrteiomenTa. Po3biskHOCTI BBaskancs
sHauymumu npu p < 0,05.

Pesynwsraru. [lokasano, mo cynsmipug-iagykosaua JII'TI3 mpusBoguTh 10 CTATHCTUYHO 3HAYYIIOTO
SHUIKEHHS PYXJIMBOCTI Ta KOHIIEHTPAI[ll CIIepMaTo30i11B, HIJBUIIEHHS BIJCOTKY IATOJOTIYHUX QopM Ta
MepTBuX ramet BigHocHo rpynu Kourposas. Kopexriia posinanis cuepmarorenesy y mypis 3 JII'TI3 xonexans-
mudeposom abo pedepeHTHUM IIPernapaToM IPU3BOIMIA A0 CTATUCTUYHO 3HAUYIIOTO IM1ABUIIEHHS BIJCOTKY
PYXJIMBHX CIIEPMATO30101B Maliske B JBA Pa3y, a TAKOK SHUMKEHHSI Malske B IBA PA3U BiJICOTKY MEPTBUX KJIi-
tue nporu rpynu JII'TI3 6es Tepamii. Cymicre BBemenHA BiT. D, 3 pedhepeHTHNM IpemrapaToM caMIiaM 3 iHIy-
roBanow JII'TI3 npussoguio qo 30ibineHHs B 1,7 pasu pyXJAHBOCTI CIIEpMAaTO30i41B, B 1,5 pasu KOHIeHTpaIil
raMer Ta B 1,6 pa3u KOHIIEHTPAI11 MOP(OIIOTIUHO HOPMAJIBHUX KJIITHH, TA CIIOCTEPITaIOCh 3HUKEHHS Maixke
B JIBa Pa3” BIJICOTKY MEPTBUX raMeT IIPOTH IMoKa3HuKIB B rpymi J[T'TI3.

BucuoBku. Y camiiis nrypis 12-MicsTYHOTO BIKY IIPHU CYJIbIIPUA-IHAYKOBAHIM rimepiiasii mepeamixypo-
BOI 3aJ1031 BUHHUKAIOTDH IIOPYIIEHHS IIPOIECY CIePpMATOreHe3y Ta (PyHKIIOHAJIBHOI IIOBHOIIHHOCTI cliepMa-
T030iaiB. Kopekiiia Takol maTosorii XoJaeKabiiudeposoM HPU3BOIUTE 10 HOPMAJII3allil PyXJUBOCTI CcHep-
MAaTO301/I1B TA 3HUIKEHHS BIJCOTKY MEpPTBHUX raMmer. AHajoridHa Jis CIIOCTEPIraeTbCsAd IIPU 3aCTOCYBAHHI
ekcTpakTy miaoAiB magabmu Cabanbs. CymicHe BBelleHHS caMIlsgM 13 Timeplijiasiero 3a3HAUYeHUX MIpernaparis
HPHU3BOOUTH 10 HOPMAJIi3alii KOHIIEHTPAIll CIIepMAaTo301a1B, MOP(OIOriYyHO HOPMAJIbHUX raMeT, Py XJIUBOCTL
CIIEpMIiiB Ta 3MEHIIYE B1JICOTOK MEPTBUX CTATEBUX KJIITHH.

Knwouosi cmosa: Biramin D,, rineprrasis, mepeamixyposa 3ajosa, ciiepMorpama, XojeKaabnudepor.
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