European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 07, Issue 02, 2020

Resistin, Leptin In Human Seminal Plasma:
Relationship With TNF-A And Parameters
Semen In Oligozoospermia With And Without
Varicocele

Hadi A. Abokallal, Department of Biology, College of Science, Al-Muthanna University,
Samawa, Iraq
Nuha Yaarub Al-Harbi, Department of Biology, College of Science, University of Babylon,
Hilla, Iraq.

Abstract: Purpose: Varicocele may be associated with normozoospermic or
oligozoospermia. Much dispute still exists regarding the diagnosis, management, and
pathophysiology of spermatogenesis alterations associated with varicocele. We analyzed
the two adipokines and tumor necrosis factor (TNF-a) in the seminal plasma of men with
normozoospermic and oligozoospermia with or without varicocele.

Materials and Methods: Where the study performed in the Biology department,
College of Science, University of Babylon, and an academic clinic in 70 consecutive
patients with varicocele and 35 controls without varicocele. for the period of September
2019 to February 2020. The age of the patients was 21-50 years. The samples were divided
according to WHO (2010) into two groups normozoospermia and oligizoospermia. There
were 35 patients of men with primary infertility were diagnosed with varicocele and 35
without varicocele divided into four groups as oligozoospermia with varicocele (VO) (no.
13), oligozoospermia without varicocele (CO) (no. 21), and fertile controls as
normozoospermic with varicocele (VN) (no.22) and normozoospermic without varicocele
(CN) (no. 14)

Results:

Increased seminal resistin and TNF-a (P< 0.05) levels were observed in the of men
with varicocele and in those with normozoospermic and oligozoospermia. In this study
reported adipokines levels in human seminal plasma in normal weight, overweight, and
obese patients. seminal leptin and resistin level in overweight, and obese patients group
was significantly higher (P< 0.05) than that in normal weight group, but there was
significant difference in the seminal TNF-a levels between these two groups.

Keywords: Male infertility; Adipokines; Tumor necrosis factor (TNF-a); Varicocele;
Sperm quality.

Introduction:

Varicocele, that is dilatation of veins along the spermatic cord with a backup of blood, is
the most common recognizable abnormality in men evaluated for infertility. However, its role
in damage spermatogenesis is still controversial. Varicocele is found in approximately 35%
of men with primary infertility but also in about 15% of the general population and it may be
associated with normal fertility (1). The vast generality of studies showed the negative effects
of varicocele on fertility are widely known. Researchers have shown that varicocele-mediated
spermatozoa damage might be the main cause of male infertility is directly or indirectly
responsible for 60% of cases involving the conditions that compromise male fertility potential
reproductive-age couples (2). pathophysiological have an effect on of varicocele on
spermatogenesis and sperm features have been fully investigated recently. Many mechanisms
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have been proposed, the most frequent of which used to be the increased oxidative stress
which has a negative impact via many methods such as causing sperm DNA damage,
mitochondrial defects, and growing sperm apoptosis (3).

In previous studies on obesity, different variables have been found to be connected to
Obesity is described by an increased number of adipose cells and excessive storage of
triglycerides in the adipose cells. The hormonal interaction between the adipose tissue and
other endocrine organs including the gonads is complicated and not fully understood. Some
endocrine changes involving adipokines could contribute to understanding the negative
effects of obesity on reproductive function (4). Adipose tissue acts as endocrine (5). It is
secreted adipokines These adipokines are not only synthesized and secreted at most by
adipocytes but also synthesized and secreted by the other cells that pretend the adipose tissue,
such as macrophages, lymphocytes, and fibroblasts (6) Previous research has decided that
proinflammatory cytokines are secreted mainly by nonadipose cells in adipose tissue (7).

Adipokines, such as leptin, resistin, adiponectin, chemerin, omentin, and visfatin. Data
from different sources have particular they are implicated in functions of the organism
including those relevant to the gonadal and hypothalamic-pituitary axis, both in females and
in males (8). Many studies demonstrated that leptin and resistin are present in the male
reproductive tract and may be important in the pathogenesis of impaired spermatogenesis (9).
tumor necrosis factor- (TNF and interleukin-6 (IL-6) (10). These cytokines are regulatory
peptides generated and secreted by leukocytes and other cells and they havebeen implicated
as growth and recognition factors (11). The seminal plasma contains several cytokines, which
are normally present in the male genital tract. TNF- stimulate sperm peroxidation by
increased reactive oxygen species (ROS) generation and apoptosis (12).

Materials and Methods:

Patients:

We analyzed were 35 patients of men with primary infertility were diagnosed with varicocele
and 35 without varicocele divided into four groups as oligozoospermia with varicocele (VO),
oligozoospermia without varicocele (CO), and fertile controls as normozoospermic with
varicocele (VN) and normozoospermic without varicocele (CN) The samples were divided
according to WHO (2010)(13). The age of the patients was 21-50 years the evaluation of the
patients included information about their medical history, lifestyle factors such as the use of
cigarettes, drugs, and alcohol, clinical and physical examinations and scrotal Eco-color
Doppler to explore the possible presence of varicocele.

Resistin, and TNF-o Measurements: Leptin

Leptin, Resistin and TNF-o were assayed in semen samples of 70 recovered 1 hour after
collection and fractioned by centrifugation (1,500 rpm for 15 minutes). The supernatant ,
individuals composed of seminal plasma without spermatozoa, was immediately stored at
80C until analyses were performed.

Resistin levels were determined by ELISA using the Resistin (Human) ELISA kit (bt-
laboratory,China). Following the manufacturer's instructions, the results were expressed in
nanograms per liter.

Statistical Analysis:

Statistical analysis was carried out using SPSS version 23, where data were expressed as
the data were reported as mean and SE, and the normality of distribution was tested using the
Levene test was performed to assess the homogeneity of variances. The independent t-test
was used for comparisons between sperm parameters and seminal levels of leptin, resistin,
and TNF was used to find the association between the categorical variables and between P-
value (P< 0.05) was considered statistically significant. The Pearson correlation coefficient
was calculated for the bivariate correlation analysis.
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Results and Discussion:
Patient characteristics

The spermatozoa from a total of 70 patients were analyzed. Of these, 35 patients of men
with primary infertility were diagnosed with varicocele and 35 without varicocele divided
into four groups as oligozoospermia with varicocele (VO) (no.13), oligozoospermia without
varicocele(CO) (no.21), and fertile controls as normozoospermic with varicocele (NV)
(no.22) and normozoospermic without varicocele (NC) (no.14). Routine semen analysis
results are shown in (Table 1& 2). Using routing sperm analysis, we compared volume, Total
sperm count, Sperm concentration, Sperm progressive motility (%), and Total motility
between the CN, VN, and VO. The average age of the normozoospermic varicocele (VN) and
normozoospermic without varicocele (CN) in this study was (30.84+1.42), (31.84+1.60)
years no differences between them. In this study, patients’ mean age was (25.30+2.88) of
patients were VO. There was no statistically significant difference between VO patients
versus CN (p=0.779), also non-difference between VO and CO (p=0.305) for age. This
corresponds to canals et al. (2005) they revealed did not demonstrate an age-related increase
in varicocele prevalence (14) there was no statistical significant difference (p=0.046, >
0.05) in BMI between VO and CN groups, also between VO and CO (P= 0.312) groups.
There was no statistically significant difference (p=0.096, > 0.05) in BMI between CN and
VN groups (Tablel), also between VO and CN groups (Table2) (p= 0.346), Nor between VO
and CO groups (P=0.312) (Table3). we have agreed with some studies have found no
significant differences in BMI between men with and without varicocele(15)& (16).

The values of semen volume were non significantly differencing in the three groups
VO (2.20£0.15), VN (2. 50£0.22) and CO (2.69+0.20). This finding is identical to previous
studies which have suggested that there was no significant difference in the semen volume
values after varicocele repair (17). When total sperm count was analyzed, the V N (
197.73+£20.14) was significantly lower than the CN (121.43+33.42) group (P=0.049); the
percentage of progressive motility, and the total sperm motility, total sperm count and total
sperm concentration were significantly reduced in the group of VO patients (P = 0:000)
compared to those observed in the CN group (Table 2). in varicocele patients associated with
low sperm count, sperm morphology, and motility (18). The etiology and pathophysiology of
varicocele are multifactorial these varicoceles participate in low sperm counts and
varicocelectomy can slightly restore spermatogenesis and fertility (19). Results of this study
demonstrate that the presence of varicocele, in oligozoospermia, was associated with a
decrease in the percentages of spermatozoa with total sperm count, motility, and progressive
compared with normozoospermic without varicocele group. Comparing the result: supporting
previous findings that suggest that varicocele affects sperm quality (20). These results are,
therefore, consistent in suggesting a negative association between varicocele and sperm
motility (21).

Sperm analysis and seminal plasma leptin, Resistin and TNF-a assays:

The seminal plasma leptin levels no significant differences between VN, VO, and CN
groups (0.28+0.03), (0.38+£0.07), and (0.31+0.02). No significant difference between CO
(0.31£0.06 ) and VO ( 0.38+0.07 ) for leptin levels also Previously, many studies were
carried out to determine the role between leptin and male infertility, however, no data
revealed the relationship of Leptin concentrations with male infertility have been
reported(22) & (23).

Seminal plasma resistin was higher in the VN (0.38+0.04) group when compared with the
CN (0.15+0.01) group. These differences were statistically significant (P = 0.000, <0.05), and
the results are shown in Table 1. In our study, we observed high resistin between groups VO
and CN (Table 2), accompanied by a decrease in the total number and sperm motility. Our
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results were consistent with the findings of (Moretti et al. (2014) showed that there was a
negative

correlation between the concentrations of seminal resistin
and spermatic motility and vitality(24), also seminal plasma TNF- was statistically
significant increase in the VN (0.32+ 0.02) and VO (0.31+0.04) groups when compared with
the CN( 0.20+0.02)(P<0.05). Many studies showed the subfertile men had higher seminal
resistin and TNF levels. Resistin is an adipokine able to excite proinflammatory state in vitro
and in vivo and to play a role in stimulating the expression of other cytokines (25). These
results corroborate the findings of the previous work who’s confirmed that TNF-a levels are
increased in the seminal plasma of oligozoospermic compared to control patients (26).

In the patients having varicocele oligozoospermia leptin concentrations (0.38+0.07
ng/ml) As for the resistin it has a clear significance increase, as it was in group VO
(0.40+0.10) higher than CO (0.17£0.01), (p=0.004) (Table 3). Prior studies have noted the
non-statistically significant (p-value > 0.05) correlations between seminal leptin levels before
and after varicocelectomy (27). Other studies showed a significant relationship between
resistin and pro-inflammatory cytokines was demonstrated in human semen samples (24).
macrophages and neutrophils are both major sources of the resistin interested in the
inflammatory pathway. The varicocele induces inflammation and then, impairs
spermatogenesis (28 & 29). Several reports have shown that the seminal plasma TNF-a levels
in patients with varicocele were higher than those in the control group, and that seminal leptin
levels are unrelated in these patients (30).

Table (1): Clinical and laboratory data for Control normozoospermic and Varicocele
normozoospermic groups (means+SD)

Control Varicocele
NOrmozoospermi | normozoospermia
Parameters a (VN) P-Value
(CN) Means £SD
Means +SD
Age(years) 31.84+1.60 30.84+1.42 0.564
BMI(Km/m”2) 26.54+0.913 28.89+0.84 0.096
Volume(ml) 3.06+0.29 2.50+0.22 0.183
Total sperm count | 197.73+20.14 121.43+£33.42 0.049
(million/ml)
Sperm concentration(million | 67.75+6.37 52.27+13.54 0.255
/ml)
Sperm progressive motility | 55.33+£1.46 49.09+3.80 0.085
(%)
Total sperm motility(%0o) 55.44+4.45 55.00+2.69 0.946
Seminal leptin(ng/L) 0.31+0.02 0.28+0.03 0.471
Seminal resistin(ng/L) 0.15+0.01 0. 38+0.04 0.000
Seminal TNF-a (ng/L) 0.20+0.02 0.32+0.02 0.002
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Table (2): Clinical and laboratory data for Control normozoospermia and Varicocele
oligozoospermic groups (meansSD)

Control Varicocele

normozoospermia | oligoasthenozoospermia
Parameters (CN) (VO) P-Value

Means +SD Means £SD
Age (years) 31.84+1.60 25.30 £2.883 0.779
BMI (Km/m”2) 26.54+0.91 27.85+1.30 0.346
VVolume (ml) 3.06+0.29 2.20+0.15 0.063
Total sperm count 192.584+19.730 18.50+3.383 0.000
(million/ml)
Sperm concentration 66.815+6.097 8.00+1.154 0.000
(million/ml)
Sperm progressive motility | 55.57+1.40 15.50+3.83 0.000
%
Total sperm motility (%) 61.47+ 1.50 30.50+2.29 0.000
Seminal leptin 0.31+0.02 0.38+0.07 0.191
(ng/L)
Seminal resistin(ng/L) 0.15+0.01 0.40+0.10 0.002
Seminal TNF-a (ng/L) 0.20+ 0.02 0.31+0.04 0.007

Table (3): Clinical and laboratory data for Control normozoospermiaand Varicocele
oligozoospermic groups (meansSD)

Control Varicocele

oligoasthenozoospermia | oligoasthenozoospermia
Parameters (CO) (VO) P-

Means £SD Means £SD Value
Age(years) 31.111+2.04 25.30 +2.88 0.305
BMI(Km/m”~2) 26.26+1.15 27.85+1.30 0.312
Volume(ml) 2.69+0.20 2.20+0.15 0.107
Total sperm count 23.91+ 3.23 18.50+3.38 0.291
(million/ml)
Sperm 9.01+1.13 8.00+1.15 0.723
concentration(million/ml)
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Sperm progressive motility | 17.66x 2.82 15.50£3.83 0.621
(%)

Total sperm motility (%) 30.18+ 4.34 30.50+2.29 0.838
Seminal leptin 0.31+ 0.06 0.39+ 0.07 0.564
(ng/ml)

Seminal resistin (ng/ml) 0.17£0.01 0.40£0.10 0.004
Seminal TNF-a (ng/L) 0.19+0.02 0.31+0.04 0.025

Body Max Index, Leptin, Resistin and TNF-a:

Through our study, the relationship between adipokines and TNF-a was recorded
during weight after group splitting into Normal weight and Obese/ Overweight in patients
with varicocele only who are in group VN and VO. The WHO defines overweight and

obesity when the BMI is >25 kg/m2 and >30 kg/m2, respectivelyn (31).
Table (4): The means of Leptin, Resistin, TNF-a in varicocele subfertile
men according BMI.

VN (Varicocele normozoospermia Varicocele oligozoospermia (OV)
Normal Obese/ Normal Obese/
Parameters weight Overweight E/-alue weight Overweight E)/-alue
Means+SD | Means+SD MeanstSD | Means=SD
Leptin(ng/L) | 0.16+0.03 0.36+0.02 0.002 | 0.09+0.02 0.34+0.07 0.047
Resistin(ng/L) | 0.12+0.03 0.38+0.04 0.014 |0.19+0.02 0.45+0.09 0.053
TNF-a(ng/L) | 0.17+0.05 0.37+0.01 0.000 |0.22+0.01 0.36+0.03 0.029

Thus, comparing two groups Normal weight versus Obese/ Overweight the following was
observed in the VN significant increase of leptin (0.36£0.02), Resistin (0.38+£0.04), and TNF-
a (0.37+0.01) in the Obese/ overweight group compared to the normal weight. Also are
reported to have a significant increase of seminal leptin (0.34+0.07), seminal resistin
(0.45+0.09) and TNF-a (0.36£0.03) in VO of the Obese/ Overweight compared to Normal
weight group. These results are in accordance with the majority of previously published data
of Obese individuals to have higher circulating leptin levels as well as a higher prevalence of
infertility (32). This supported the presence of a
link between varicocele induced spermatogenesis dysfunction and elevated seminal and
serum leptin (33). Leptin is a key regulator of fat storage and maybe directly participatory in
sperm function, possibly serving as a link between obesity and reproductive dysfunction (34).
Also, Adipose tissue releases chemokines like adiponectin, visfatin, resistin, tumor necrosis
factor (TNF)-a, interleukin6 and their balance is dysregulated in obesity (35). Other research
emphasizes the coordinated roles of resistin, adiponectin in the modulation of the pro-
inflammatory environment observed in obese and morbidly obese patients (36).

In conclusion, In conclusion, thus adipokine profiles in seminal plasma could be a biomarker
of male fertility. It could be interesting to measure these markers in the semen of subfertile
men in varicocele patients and without varicocele. It is Clear that adipokines might be a link
between obesity and male infertility.
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