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Abstract

Introduction: Visfatin is involved in nicotinamide adenine dinucleotide biosynthesis, with a possible role in spermatogenesis. We
investigated seminal plasma visfatin levels and its possible correlations with sperm parameters (concentration, motility, morphology)
and BML

Materials and methods: We included 79 semen samples obtained from men from infertile couples presenting for sperm analysis.
The samples were divided into 2 groups: a group of 35 samples with normal sperm parameters and another group of 44 samples with
at least one abnormal sperm parameter. Seminal plasma visfatin levels were determined using commercially available enzyme-linked
immunosorbent assay Kits.

Results: Demographic data and body mass index (BMI) were similar in our subjects. As expected, the sperm parameters were signifi-
cantly different between the 2 groups we studied. Visfatin levels did not differ between groups (66.6 ng/ml in normal samples and 72.7
ng/ml in abnormal samples, p=0.114) and did not correlate with sperm motility, sperm morphology, and BMI. However, a negative
correlation between visfatin levels and sperm concentration (r=-0.28; p=0.014) and sperm count (r=—0.3; p=0.009), respectively, was
detected.

Conclusions: Visfatin was detected in all human seminal plasma samples. Although its levels were similar in subjects with and without
normal sperm parameters, a role for visfatin in sperm physiology cannot be ruled out at this point and further research is required.
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INTRODUCTION are secreted by the adipose tissue, could represent the link
between obesity and infertility. In contrast to female infer-

Infertility has increased worldwide over the past few de- tility, where possible relationships to different adipokines
cades and the medical community is always in search of have been extensively investigated, the male counterpart
possible causes and better therapeutic management. Since  has been less studied.!) Thus, although some adipokines
infertility has been linked to obesity, the adipokines, which ~ have been isolated in human seminal plasma, their rela-
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tionship with sperm parameters has not been fully eluci-
dated.

Visfatin, also known as nicotinamide phosphoribosyl-
transferase (NAMPT), is an adipocytokine with potential
role in different metabolic and immune disorders.2?) NAMPT
regulates nicotinamide adenine dinucleotide (NAD) lev-
els, an essential coenzyme in cellular metabolism!®!, with
a significant effect on the Sertoli cells!*). Its reduced form,
NADH, is implicated in the capacitation of human sper-
matozoa, a critical event for male fertilization potential.l*!

Océn-Grove et al.l*! detected visfatin in chicken seminal
plasma and testis, consistent with previous reports on the
detection of this protein in pig!®! and mouse testis®l. They
provided novel evidence that visfatin expression increased
during sexual maturation since visfatin was found signifi-
cantly elevated in adult chicken testis compared to the pre-
pubertal one, and was accompanied by a 28-fold increase
in plasma levels, concluding that visfatin is important for
energy metabolism in testicular function. Furthermore,
visfatin has been detected in human seminal plasma in al-
most 100-fold higher concentrations compared to serum.!®!

Interestingly, although visfatin expression was demon-
strated in a variety of tissues including testes'’, its role in
the testicles has not been elucidated. Very few studies have
focused on the presence of visfatin in the seminal plasma
and a possible relation with the main functional parameters
of spermatozoa.l%”] It is possible that since this protein is
present in human testes, spermatozoa, and seminal plasma,
it might have an influence on sperm parameters (concen-
tration, motility, and morphology).

AIM

Thus, our objective was to detect seminal plasma visfatin
levels and to investigate the association, if any, between vis-
fatin and the sperm parameters.

MATERIALS AND METHODS

Our sample comprised 79 men from infertile couples pre-
senting for sperm analysis at our hospital. The sample was
divided into two groups: 35 with normal sperm parame-
ters, and 44 with at least one abnormal sperm parameter.
The study was approved by the Ethics Committee of our
teaching hospital, and informed consent was obtained
from each participant.

Sperm analysis was performed manually according
to the WHO criteria.l®! Sperm samples were collected by
masturbation into a sterile plastic container after a period
of sexual abstinence of 3-5 days. After liquefaction, semen
samples were evaluated for sperm concentration, motil-
ity, and morphology according to WHO guidelines by a
single examiner. The remaining part of the samples was
centrifuged for 10 minutes at 2500 g, and the supernatant
(seminal plasma) was collected and immediately stored at

—80°C until further analysis. Seminal plasma visfatin levels
were determined in duplicate using Visfatin C-Terminal
(Human) ELISA assay (Phoenix Pharmaceuticals, Inc, Bel-
mont, CA, USA) according to manufacturer’s instructions.
The minimum detectable visfatin concentration was 0.1 ng/
mL, while intra-assay and interassay coeflicients of varia-
tion were 5% and 12%, respectively.

For the statistical analysis, normality was examined by
Kolmogorov-Smirnov test. Data regarding seminal plasma
visfatin were not normally distributed; therefore, non-para-
metric procedures (Wilcoxon signed rank test) were used.
Variables not normally distributed are presented as median
(range). Spearman correlation coefficient was applied to
detect any positive or negative correlations between visfa-
tin and other variables, while multiple regression analysis
was performed to examine the effect of different confound-
ing factors on visfatin. P values less than 0.05 were consid-
ered statistically significant, while values >0.05 <0.10 were
considered as indicative. Statistical analysis was performed
using SPSS v. 17.0 (Chicago, IL, USA).

RESULTS

Demographic data, sperm analysis results, and visfatin levels
in the study population are presented in Table 1. Age, BMI,
and visfatin levels did not differ between groups. However,
as expected, sperm parameters were significantly different.

By means of Wilcoxon test, no significant correlation
was detected between visfatin and any of the sperm param-
eters except for normal morphology where only an indica-
tive correlation was observed (p=0.084).

Using Spearman correlation coefficient, visfatin levels
were significantly negatively correlated with sperm count
(r=-0.3; p=0.009) and sperm concentration (r=-0.28,
p=0.014).

Multiple regression analysis revealed only sperm count
(p=0.021) and sperm concentration (p=0.011) as con-
founding factors.

DISCUSSION

In the last decades, it has been proven that white adipose
tissue is more than a fat storing organ capable of secreting
significant proteins that regulate metabolic homeostasis
such as the adipokines. The purpose of this study was to
detect visfatin, one of the adipokines, in the seminal plasma
of men from infertile couples presenting for sperm anal-
ysis, and correlate its levels with the investigated semen
parameters.

Sperm analysis is usually the first diagnostic test carried
out for infertility assessment and, as a result, multiple sperm
parameters are investigated to assess sperm quality as well
as probable fertilization potential.[%*! In fact, the concentra-
tion of spermatozoa in a semen sample has been correlated
to the fertilization and the pregnancy rates.®! Studies based
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Table 1. Demographic and biochemical data in subjects with normal and abnormal sperm parameters

Variables Total samples Normal samples Abnormal samples P
Valid N 79 35 44

Age (years) 40 (28-52) 40 (28-51) 40 (33-52) 0.420
Weight (kg) 85 (57-140) 82 (62-139) 89 (57-140) 0.161
Height (cm) 170 (165-194) 170 (165-190) 180 (170-194) 0.055
BMI (kg/m?) 27.4 (19.3-47.0) 26.8 (19.4-47.0) 28.1 (19.3-43.2) 0.646
Sperm volume (ml) 3.4 (1.0-8.1) 3.6 (1.6-6.3) 3.1(1.0-8.1) 0.140
Sperm concentration 30 (<0.1-190) 57 (15-190) 10 (<0.1-170) <0.001
(x10%/ml)

Sperm count (x106) 85.0 (<0.1-858.6) 224.0 (52.5-858.6) 35.5 (<0.1-231.0) <0.001
Total motility (%) 58 (0-90) 69 (37-90) 51 (0-82) <0.001
Normal morphology (%) 6 (1-19) 8 (4-19) 3(1-19) <0.001
Visfatin (ng/mL) 71.3 (8.1-442.4) 66.6 (8.1-96.5) 72.7 (10.0-442.4) 0.114

Note: Values are median (range); BMI: body mass index

on correlations between semen adipokine levels and sperm
motility are scarce; thus, functional studies will be necessary
to identify their role for sperm parameters.

In agreement with previous datal®!, we detected visfatin
in all seminal plasma samples studied. Interestingly, higher
visfatin levels have been reported in human seminal plas-
ma compared to those in serum.®”) The high visfatin levels
found in the seminal plasma point to special physiologic
functions of this protein in the male reproductive tract
although its source remains uncertain. In fact, any cell or
tissue (testis, epididymal adipocytes, accessory glands, and
spermatozoa) might be involved in producing and releasing
this protein. Alternatively, although the blood-testis barrier
restricts the passage of serum proteins, it is possible that
visfatin might be retained into the testis through different
mechanisms. Furthermore, it is possible that the regulation
of visfatin in the reproductive tract and peripheral blood
might be completely different.

BMI and visfatin levels did not differ between the groups
under investigation. Previous work demonstrated the as-
sociation between increased BMI and abnormal sperm
parameters, in particular increased prevalence of azoosper-
mia or oligozoospermia.['®!!]' Obesity and diabetes have
negative effects on sperm parameters, triggering degenera-
tive changes in the testes.['?! Visfatin is an insulin-mimick-
ing agent!?; however, its role in male fertility is still unclear.
Recently, visfatin levels were found significantly elevated in
rats with diabetes and obesity, alone or combined, and their
levels negatively correlated to sperm parameters suggesting
that visfatin has a role in male fertility.['?! The observation
of a negative correlation between visfatin levels and semen
parameters in our group supports this hypothesis. Howev-
er, in contrast to our results, others failed to find any effect
of visfatin levels on human sperm parameters.[®7]

Visfatin is an important enzyme for energy metabolism
and apoptosis, with regulatory effect on NAD, a co-sub-

strate for dehydrogenases which have been implicated in
spermatogenesis. Océn-Grove et al.* hypothesized that
during sexual maturation, NAD would be a vital molecule
in spermatogenesis by producing the required energy for
sperm survival and motility. Therefore, testicular visfatin
expression would increase during sexual maturation. In
their immunohistochemical study, Gurusubramanian and
Kumar Roy!"® showed that, in the rat testis, visfatin was
found in Leydig cells and seminiferous tubules in the ear-
ly stages of round spermatids and spermatozoa, as previ-
ously demonstrated in micel®), chicken!), and pigsl®). Fur-
thermore, Riammer et al.['*] reported for the first time the
presence of visfatin in human spermatozoa. In particular,
higher protein amounts were found in immature compared
to mature spermatozoa, making the authors conclude that
visfatin levels decrease during sperm maturation. Although
the reason for this difference is unknown, it is possible that
visfatin may activate a number of major cellular signalling
pathways implicated in the regulation of sperm function.
Probably, these findings are indicative and may identify vis-
fatin as a marker of impaired fertility. On the other hand,
Tu et al.' reported that visfatin increased testosterone lev-
els in cultured Leydig cells, suggesting a possible role in ste-
roidogenesis, while Jeremy et al.l'®! correlated visfatin with
testicular aging, since decreased visfatin levels in Leydig
cells inhibited testosterone synthesis, increased germ cell
death, and caused regressive changes in spermatogenesis.
Our study has some limitations. As adipose tissue is an
important factor in relation to the visfatin levels, its effect
could not be investigated since our groups did not differ
regarding their BMI. Sperm analysis did not include some
other parameters such as DNA fragmentation test or ROS
levels, which might have offered important correlations.
We presented only statistical relationships and specula-
tions as for the role visfatin might play in male fertility,
and did not present any proof for the physiologic effects on
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the spermatozoa. Although it has been demonstrated that
adipokines have a significant role in different physiological
processes, and some of them specifically on male reproduc-
tion, there are still many aspects that need to be elucidated.
In this direction, experimental studies could shed light on
the specific mechanisms visfatin uses to influence sperm
function, if any.

CONCLUSIONS

We demonstrated that visfatin was present in seminal plas-
ma and was negatively correlated with sperm concentra-
tion and sperm count in men from infertile couples. Since
a definitive functional role in human male reproduction
has not yet been attributed to visfatin, the mechanisms that
govern its role in male fertility must be revealed through
further experiments and studies.
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Pe3tome

BBepaeHue: Bucdarun yuacTByeT B 610CKHHTe3e HMKOTMHAMUAAAEHNHANHYKIEOTU A, BOSMOXKHO, B CliepMaToreHese. Ml nccieno-
Ba/lMl yPOBHM BUCGATHA B CEMEHHOII ITa3Me 1 €r0 BO3MOXKHYIO KOPPEIALMIO C ITapaMeTpaMy CIepMaTo30ufioB (KOHIIEHTPALVI,
TIOfIBYDKHOCTD, Mopdonorys) u VIMT.

Matepuanbl n meToAbl: Mbl BKI04mI 79 06pasLioB ClIepMbl, HOTYYEHHBIX OT MYXXUYMH OT 6eCIVIONHBIX Hap, IPeCTaBIeHHBIX I/
aHamM3a crepMbl. O6pasiibl 6N pasfie/ieHbl Ha 2 TPYIIIbL: TPYIIa U3 35 06pa3LioB ¢ HOpMaJIbHBIMI apaMeTPaMu CIIEpPMBI U pyTast
rpymmna 13 44 06pasIioB ¢ XOTs OBl OHMM aHOMAJIbHBIM ITAPaMeTPOM CIIepMBI. YPOBHMU BUChATIHA B CEMEHHOI I/Ta3Me OIpeesisiIa
UCIIOIb30BaHMEM MMEIOLIMXCS B IIPOfiaXke HAOOPOB [ TBEPHROdasHOro MMMYHO(EpMEHTHOTO aHa/IN3a.

Pesynbratbl: Jlemorpaduyeckue fanHble u nHAeKc Maccol Tena (VIMT) y Hammx ucnbITyeMbix 6putu cxoxumu. Kak u oxnpanocs,
IIapaMeTphl CIIEPMbBI 3HAYUTEIBPHO Pa3/IN4anycCh Me)KI[y ABYM:A I/ISY‘ICHHI)IMI/I HaMun prHHaMI/I. ypOBHI/I BI/IC(baTI/IHa HE pa3nndvannchb
Mexay rpymmnamu (66.6 ng/ml B HopMmanbHbIX 0obpasuax u 72.7 ng/ml B aHOManbHBIX 06pasiax, p=0.114) u He KOppeIUpOBaIN C
IIOJBYDKHOCTBIO CIIEPMATO30MA0B, Mopdornorueit ciepmarosonnos u VIMT. Opgnako 6bina o6Hapy)KeHa OTpHULATeNbHAs KOPpers-
LU MeX[y YPOBHAMM BUC(ATIHA U KOHI[eHTpauueit ciepmaro3onsios (r=-0.28; p=0.014) u Kom4ecTBOM crepmMaTo3oupos (r=-0.3;
p=0.009) COOTBETCTBEHHO.

3akntoueHne: Bucdarns 6611 06HAPYXKEH BO BCeX 06pasiiax CeMEeHHOI! IIasMbl Ye/ioBeKa. XOTs ero YPOBHMU ObIIM OZMHAKOBBIMU ¥
CyO'beKTOB ¢ HOPMa/IbHBIMI IIapaMeTPaMI CLIEpPMBI 11 6e3 HIX, Ha JAHHBIIT MOMEHT HeJIb3sl UCK/II0YaTh POJIb BUC(ATUHA B QU3MOIOTUN
CIIEpMATO30U/IOB, 1 TPeOYITCS Aa/IbHEIIIeE UCCTIEOBAHNSL.

KnwoueBble cnoBa

66CHTIOI[I/I6, ITapaMeTpbl CIIEPMbI, CEMEHHAA I1/Ia3Ma, BI/IC(i)aTI/IH
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