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POSSIBILITIES OF PROTEOLYTIC ENZYMES IN THE TREATMENT
OF SOME FORMS OF MALE INFERTILITY
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® In the study 46 men with impaired fertility and the presence of viscosipathy were included. The patients’ age ranged
from 22 to 45 years, the average duration of infertility in marriage was 3.5 £ 2.4 years. All patients with Longidaza drugs
according to the following scheme were treated. First, ten intramuscular injections of Longidaza® lyophilisate were per-
formed to prepare a solution of 3000 IU once every five days, then Longidaza® suppositories 3000 IU rectally once every
three days were prescribed, for a total of 15 suppositories. The total duration of the course of treatment is 90 days. A decrease
in sperm viscosity from 2.1 + 0.05 cm to 0.6 £ 0.07 cm (p < 0.05), an increase in total sperm motility (from 32.6 + 2.9 to
61 + 3.1%, p < 0.05) and the number of sperm with progressive movement (from 22 + 1.1 to 36.7 + 2.9 %, p < 0.05) after
the treatment were revealed. Also, in the course of treatment, the restoration of the antioxidant protection of the ejaculate
was noted, as evidenced by an increase in the activity of glutathione peroxidase and superoxide dismutase and a decrease
in the content of malon dialdehyde. During the first year after the end of treatment, conception in marriage was registered
in 21 (45.7%) patients. The results of the study indicate that a violation of the lipid peroxidation system can lead to both
an increase in sperm viscosity and a disruption in the activity of acrosomal enzymes, as a result of which it becomes
difficult for spermatozoa to penetrate the ovum. Longidaza is able to increase the hyaluronidase activity of the sperm
acrosome, thereby improving the fertilizing ability of the ejaculate.

® Keywords: infertility in marriage; viscosipathy; antioxidant protection; Longidaza.
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® TIlop mabmoneHuem Haxommmuch 46 MY)XYMH C HapyuleHreM (epTIIbHOCTM U HaIM4YMeM BMCKO3UIIATHUIL.
BospacT manmeHToB COCTABIIST OT 22 10 45 JIeT, CpefHsst MPORO/DKUTEbHOCTD Oectionns B 6pake — 3,5 + 2,4 ropa.
BceM 607bHBIM IPpOBOAMIN JIe4eHVe IpenapaTamy JIOHIMAassl No ciaepyoeii cxeme. CHavyasa BbITONHAMN 10 BHY-
TPUMBILIEYHBIX MHBEKINIT IpenapaToM JIonrnpasa® muodunnsar gist npurorosiaeHus pactsopa 3000 ME oxgus pas
Kaxpble 5 gHell, mocae dero HasHavamu Jlonrugasa® cynnosutopun 3000 ME pexTanbHO OAMH pas Kaxpble 3 AHS,
Bcero Ha kypc 15 cynmosuropues. O61as Ipogo/DKUTENIbHOCTD Kypca jpedeHys cocTtapysia 90 pHeit. IIposenen-
HO€ JIedeHle CIIOCOOCTBOBAIO CHIDKEHNIO BA3SKOCTH crepMel ¢ 2,1 + 0,05 o 0,6 + 0,07 cm (p < 0,05) u compoBo-
JKATIOCh yBeMdeHneM o011eil MOABIDKHOCTY criepMaro3onnoB (¢ 32,6 2,9 mo 61 + 3,1 %, p < 0,05) 1 KonmuvecTBa
CIIEPMATO30MJ0B C IIPOrPeCCUBHBIM ABIDKeHNeM (¢ 22 + 1,1 mo 36,7 £ 2,9 %, p < 0,05). Taxoke B mmponecce nedeHnA
OTMEYEHO BOCCTaHOBJIEHME AaHTMOKCUIAHTHONM 3aIUTBl 3AKY/IATA, O YeM CBUJETENbCTBOBAIO MOBBINIEHNE aKTUB-
HOCTM IJIyTAaTMOHIIEPOKCHJIa3bl M CYNEPOKCUANUCMYTa3bl M CHIDKEHME COMlepKaHMA MaJIOHOBOIO AyajbJerupa.
B TeueHue mepBOro rofa Iocie OKOHYAHI JIeUeHNs 3a4aTie B Opake 3apeructpuposano y 21 (45,7 %) manuenra.
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PESYTIbTaTbI ITPOBEAEHHOTIO NCCIEAO0BaHMA CBUAETE/IDCTBYIOT, YTO HAPYIIEHNE CYICTEMbI IIEPEKMCHOTO OKNCIECHNA TN~

MUIOB MOXKeT NPUBOAUTD KaK K ITOBBIIIEHNUIO BA3KOCTU CIEPMBI, TaK U K HApPYIIEHNIO aKTVBHOCTI aKPOCOMa/IbHbIX
(epMeHTOB, B pe3y/IbTaTe 4ero CIepMaTo30U/laM CTAHOBUTCS CTIOKHO MIPOHMKHYTD B AlekneTKy. [Ipemapat Jlonrn-

Jasa CIIoco6eH MOBhINIATD I'ManypoHnIa3nyo akKTUBHOCTb aKpOCOMbI CIIEPMATO30MIOB, TEM CaMbIM Yy/Iy4lIasa OIlIO-

AOTBOPAIOILIYIO CITIOCOOHOCTH IAKY/IATA.

® Kmiouesvie cnosa: Gecruionye B 6pake; BUCKO3UIIATIA; AHTUOKCUJIATHAA 3a1[UTa; JIOHTMa3a.

INTRODUCTION

The prevalence of infertility in married couples
ranges from 8% to 29%, and 10% to 25% couples fail
to conceive more than one child [1, 2]. The contri-
bution of the male factor to infertility in marriage
is estimated at 40%-50%, with a tendency toward a
decrease in spermatogenic function in the popula-
tion as a whole [3]. Recently, researchers have paid
considerable attention to the causes of infertility in
marriage, which, until recently, have not been con-
sidered important factors in male infertility. These
involve viscosipathy and hyperproduction of reac-
tive oxygen species (ROS). Viscosipathy (increased
sperm viscosity) is relatively common; its signifi-
cance lies in the complexity of the translational
sperm movement and thus, the ovum fertilization.
Most commonly, viscosipathy is caused by inflam-
matory diseases of the male reproductive system
and is influenced by a sedentary lifestyle and work,
improper diet, etc. In more than one-third of pa-
tients, the cause of viscosipathy cannot be identified.
The use of proteolytic enzymes is recommended for
the treatment of men with this type of viscosipathy.

In recent years, overproduction of ROS has also
been considered a factor that reduces male fertility
[4-7]. Small amounts of ROS are required for nor-
mal regulation of sperm function, their hyperactiva-
tion, and acrosomal response [8, 9]. However, exces-
sive ROS production can be accompanied by damage
to the membrane and DNA of spermatozoa and a de-
crease in their motility leading to apoptosis of sper-
matozoa and, ultimately, impaired fertility [10-14].

Increased sperm viscosity and impaired sperm
penetration into the ovum are some of the least un-

derstood causes of male infertility. To fertilize an

ovum, the spermatozoid must dissolve the membrane
produced by the granulosa cells and then penetrate
the thick membrane of the ovum. For this purpose,
the proteolytic enzymes found therein are released
from the acrosome. Therefore, this study aimed to
analyze the impact of drugs based on proteolytic en-
zymes on the fertilizing capacity of the ejaculate in
patients with idiopathic viscosipathy. Considering
the essential function of hyaluronidase in the pen-
etration of sperm into the ovum, Longidaza® was
used as it provides a wide range of biological activ-
ity, including enzymatic proteolytic (hyaluronidase)

activity of prolonged action.

MATERIALS AND METHODS

The study included 46 men with viscosipathy
aged 22-45 years who had no conception in mar-
riage. Further, the average duration of infertility in
marriage was 3.5 + 2.4 years. All subjects signed in-
formed consent to participate in the study. Sexual
partners were also examined by a gynecologist, and
no diseases leading to impaired fertility were identi-
fied.

Patients were examined under the generally ac-
cepted scheme in compliance with the recommenda-
tions of the World Health Organization [2] and un-
derwent semen analysis, endocrine testing, prostate
gland and scrotum ultrasound examination, as well
as blood screening for antisperm antibodies (MAR
test). Additionally, the state of the antioxidant pro-
tection of the ejaculate was assessed by determining
the level of malondialdehyde and the activity of an-
tioxidant enzymes, namely, glutathione peroxidase
and superoxide dismutase. These studies were con-

ducted both before and after treatment.
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All patients were treated with Longidaza® under
the following scheme: first, 10 intramuscular injec-
tions of Longidaza® lyophilisate were administered
to prepare 3000 IU solution once every 5 days, af-
ter which 15 3000 IU Longidaza® suppositories were
administered rectally once every 3 days. The overall
period of treatment was 90 days.

Generally accepted statistical approaches were
used to interpret the findings of the analysis. The
numerical characteristics of the clinical and labora-
tory parameters, namely, the mean and its standard
error, median and interquartile ranges, and relative
frequencies, were calculated. The difference between
the mean values of the indicators was considered

significant at p < 0.05.

RESULTS

No pathological changes were identified in the
hormonal status of patients before and after treat-
ment. The levels of total blood testosterone, lutein-
izing hormone, follicle-stimulating hormone, pro-
lactin, estradiol, and thyroid-stimulating hormone
were within the reference levels in all patients be-
fore and after treatment. Additionally, no major ab-
normalities in spermogram parameters, such as the
spermatozoa morphology, their concentration, ejac-
ulate volume, and number of leukocytes and sper-
matogenesis cells in the ejaculate, were noted in the
course of treatment.

All the patients included in the study had an in-
creased sperm viscosity (2.1 + 0.05 cm) prior to treat-
ment. Furthermore, the sperm viscosity decreased
significantly, more than three times (0.6 + 0.07 cm)
in the spermogram assessment 90 days after the start
of therapy. The difference in values before and after
treatment was significant (p < 0.05). Additionally,
the decline in sperm viscosity was accompanied by a
significant increase in overall sperm motility (from
32.6 £2.9to 61 + 3.1%; p < 0.05) and increase in the
amount of spermatozoa with progressive movement
(from 22 + 1.1 to 36.7 £ 2.9%, p < 0.05). Simultane-

ously, the level of sperm DNA fragmentation was

within the normal range in patients of before and
after treatment groups (12 + 2.4 and 11 + 2.3%, re-
spectively).

In the course of this study, an important con-
clusion was drawn that, in addition to increased
sperm viscosity, men with impaired fertility had
impaired antioxidant protection of the ejaculate.
This was evidenced by an increase in malondial-
dehyde (4.1 + 0.3 umol/L) and a decrease in anti-
oxidant enzyme activity, namely, glutathione per-
oxidase (284.7 + 21 U/L) and superoxide dismutase
(136 + 14 U/ml). This antioxidant system disorder
possibly caused the low fertilizing capacity of the
ejaculate in the patients followed up. Examination
after the 90-day course of treatment with Longidaza®
preparations showed significant changes in the en-
zyme activity of the ejaculate antioxidant system;
as the activity of glutathione peroxidase increased
to 482 + 16.3 U/L, the activity of superoxide dis-
mutase increased to 192 + 18.3 U/ml and the level
of malondialdehyde in the ejaculate decreased to
2.6 £ 0.5 pmol/L. This change in the values of all
three antioxidant protection indicators relative to
the pre-treatment level is statistically significant
(p < 0.05).

Treatment effectiveness was proven by the fact
that conception in marriage was registered in
21 (45.7%) patients in year 1 after completion.

The results of this study indicate that an impair-
ment of the lipid peroxidation system can lead to
both an increase in sperm viscosity and a disruption
in the activity of acrosomal enzymes, resulting in the
difficulty of the sperm to penetrate the ovum. The
drug Longidaza® is capable of increasing the hyal-
uronidase activity of the sperm acrosome, thereby

enhancing the capacity of the ejaculate to fertilize.

CONCLUSIONS

1. Increased viscosity of the ejaculate is accom-
panied by a decrease in the ability of the sperm to
penetrate into the ovum, which may be attributed to

impaired acrosomal action.

® YPOJIOTMYECKUE BEJOMOCTH

2020 Tom 10 Ne3 ISSN 2225-9074



220

ORIGINAL PAPERS / OPUTMHAJIbHBIE CTATbU

2. ROS are essential for the normal regulation of
spermatogenesis, but their excessive production can
lead to impaired ejaculate fertility, possibly due to a
negative effect on acrosomal response.

3. The drug Longidaza® has a beneficial influence
on the sperm viscosity and lipid peroxidation sys-
tem, thereby improving the fertilizing ability of the
ejaculate and increasing the frequency of conception

in patients with idiopathic viscosipathy.
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