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Abstract:

Varicocele is the most common cause of male infertility. Alpha-glucosidase (a-GLUC) is normal
constituent of human semen produced mainly in epididymis and is evaluated as a marker for
seminal quality. The aim of this study was to assess seminal a-GLUC in infertile men with
varicocele and post varicocelectomy. This study was conducted at Beni-Suef University
Hospital. Sixty Egyptian male participants were divided into Group I: Fertile normozoospermic
(n=30) as healthy control, Group IlI: Infertile oligoasthenoteratozoospermic (OAT) with
varicocele (n=30) who underwent varicocelectomy, follow up for 3 months and were classified
as Group I1I: Infertile OAT post varicocelectomy. Semen analysis was performed manually and
seminal a-GLUC was assayed by Enzyme Linked Immunosorbent Assay (ELISA). Males with
varicocele showed statistically significant decrease regarding sperm count, percentage of motile
sperms and percentage of normal sperm forms when compared to healthy subjects. Semen
parameters showed significant improvement after varicocelectomy. Seminal o-GLUC was
statistically significantly higher among fertile normozoospermic men and post varicocelectomy
when compared to infertile OAT men. Statistically significant positive correlation was found
between a-GLUC level and semen parameters. Moreover, a-GLUC showed sensitivity of (100%
and 85%) and specificity of (100%) at cut off values (<2.67 pg/ml and <4.3 pg/ml) between

infertile OAT varicocele when compared to fertile normozoospermic and post varicocelectomy
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men, respectively (p<0.001). In conclusion, seminal a-GLUC could be suggested as marker for

judging quality of semen in infertile men with varicocele where varicocelectomy was found to

improve a-GLUC level suggesting it to have a role in fertility among men.
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1. Introduction:

The World Health Organization
(WHO) defines infertility as the inability to
achieve pregnancy after 12 months or more of
regular unprotected sexual intercourse [1].
The incidence of infertility is approximately
15% worldwide with male factor estimated to
be 50%, but some data suggest that in Middle
East the male factor proportion rises up to
70% [2]. The most important causes of male
infertility are hormonal defects, congenital
problems, inflammatory causes,
environmental, lifestyle, genetic factors and
varicocele [3].

Varicocele (Vx) is the most common reason
for male infertility which is caused by
dilatation of pampiniform venous plexus and
internal spermatic vein leading to decreased
testicular function [4]. Varicocele affects
about 15-20% of general male population
and 40% of infertile men [5]. Several theories
explain the mechanisms by which Vx affects
male fertility including scrotal hyperthermia,
dysfunction of Leydig cell, retrograde flow of
metabolites, hypoxia and impaired testicular
artery perfusion [6]; these mechanisms cause
male infertility through affecting semen

parameters [7].

Varicocele is the most common treatable
cause of male factor infertility [8]. Treatment
should be offered for patients with palpable
varicocele and abnormal semen parameters;
varicocelectomy should only be offered for

patients who are actively attempting to

conceive with normal or potentially
correctable infertile partner [9].
The epididymis is known to be of

considerable importance in post-testicular
development of fertilizing ability of sperms
and is a target for fertility regulation [10].
Alpha-glucosidase (a-GLUC) is a normal
constituent of human semen, produced
mainly in the epididymis [11]. Three bio-
chemical constituents of seminal plasma are
secreted by the epidiymis; a-GLUC enzyme,
glycerophosphocholine and carnitine; all
were suggested as epididymal markers for
azoospermia; where a-GLUC appears to be
the most specific and sensitive for
distinguishing between obstructed and patent
ducts [12]. It was reported that seminal a-
GLUC ejaculate level is a reliable indicator of
congenital bilateral absence of vas deferens
[13]. Low levels of a-GLUC in semen can be
related to epididymitis and defective sperm
[12]. a-GLUC level be
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suggested as a reliable parameter reflecting
the epididymal function [14]. The aim of this
study was to assess seminal a-GLUC in
infertile men with varicocele and post
varicocelectomy.

2. Subjects and Methods:

2.1 Subjects:

This case control study was carried out on 60
Egyptian male participants who presented to
Andrology, Sexology & STIs Department,
Beni-Suef University Hospital. Participants
were divided into: Group I Fertile
normozoospermic men (n=30) as healthy age-
matched controls, Group II: Infertile
oligoasthenoteratozoospermic (OAT) men
with varicocele (n=30) and Group Il
Infertile OAT post varicocelectomy patients
who were patients of group 11 followed up for
3 months after varicocelectomy.

Patients with varicocele were classified
according to Shridharani et al., 2016 into;
Grade I: palpable only during the valsalva
maneuver, Grade II: palpable distension on
standing upright and Grade IlI: Vvisible
through scrotal skin [8].

The study ethical approval was obtained by
the Scientific Research Ethical Committee,
Faculty of Medicine, Beni-Suef University
FMBSUREC/10102021/

confidentiality ~ was

number
Data

(approval

Mohamed).
preserved according to the Revised Helsinki
Declaration of Bioethics 2008 [15]. Informed

consent was obtained from all participants

after being provided with adequate
information about the study.

2.2 Inclusion Criteria:

a. Normal female factor: Normal uterus and
polyps, fibroids,

Adhesions, or any other problems); and

fallopian  tubes (no
normal regular ovarian functions.

b. Normal Hormonal factor (FSH, LH, TSH,
and prolactin).

c. Suitable Age, weight and environmental
factors (no organic solvents or silicones,
physical agents, pesticides or chemical dusts).
2.3 Exclusion Criteria:

a. Patients suffering from azoospermia and
subclinical Vx.

b. Smoking.

c. Patients with congenital anomalies or
leukocytospermia.

d. Blood transfusion, iron therapy and
anaemia.

2.4 History taking and examination:

a. Full history taking to exclude the previous
exclusion criteria in selected cases.

b. General and clinical examination including
assessment of Vx with scrotal Duplex.
Clinical examination was carried out in a
warm room at the standing position
with/without the valsalva manoeuvre. Colour
Doppler Ultrasonography was conducted for
assurance of Vx and its grade.

2. 5 Sampling:

The ejaculates were obtained after 4-5 days of
into sterile containers.

sexual abstinence

Semen samples were collected into aseptic
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tubes and centrifuged for 20 min at 2,000-
3,000rpm. The supernatant was collected
carefully as seminal plasma sample. Semen
analysis and sample extraction were
performed as soon as possible after sample
collection. The samples for a-GLUC assay

were stored at -20°C until analysis.

2.6 Semen analysis:

Semen analysis was performed and semen
was examined manually according to WHO
guidelines (2010) [16].

2.7 Surgical technique:

Surgery was performed for group Il of
infertile OAT men under general anaesthesia
using micro-surgical technique sub-inguinal
varicocelectomy (MSV) [17], at Beni-Suef
Al-Ainy

University Hospital and Kasr

University Hospital.

2.8 Quantitative detection of seminal a-
Glucosidase:

Seminal a-GLUC was assayed by Enzyme
Linked Assay (ELISA)

sandwich using

Immunosorbent
principle Human a-

glucosidase ELISA Kit supplied by Bio

SunLong Biotech Co., LTD, China (Cat no

SL3441Hu) according to manufacturer’s

instructions.

2.9 Statistical analysis:

IBM SPSS

software package version 20.0 (Armonk, NY:

Data were analyzed using

IBM Corp). Qualitative data were described

as number and percent. Quantitative data
were described as mean + standard deviation.
Receiver operating characteristic (ROC)
curve was used for sensitivity, specificity and
prediction of cut off values. P-value < 0.05
was considered significant.

a- Student t-test: For normally distributed
quantitative variables comparing two studied
groups.

b- F-test (ANOVA): For normally distributed
quantitative variables comparing more than
two groups, and Post Hoc test for pair wise
comparisons.

c- Pearson coefficient: For correlation of two
normally distributed quantitative variables.

d- Mann Whitney test: For abnormally
distributed quantitative variables comparing
two studied categories.

e- Kruskal Wallis test: For abnormally
distributed quantitative variables comparing
more than two studied groups.

3. Results:

Infertile OAT men with varicocele showed
statistically significant decrease regarding
sperm counts, percentages of motile sperms
and normal sperm forms when compared to
fertile  normozoospermic men; meanwhile
significant improvement in semen parameters
was found post varicocelectomy when
compared to pre-operative corresponding

values (Table 1).
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Table (1): Comparison of different studied parameters among studied groups

Variables

Group |
(n=30)

Group Il
(n=30)

Group 111
(n=30)

Age (years)
Mean + SD

2390+ 1.25

2430+ 1.17

2430+ 1.17

Semen Volume (ml)

Mean + SD

2.69 + 0.98

253 +151

3.28+0.73

P1

0.318

0.044"

P2

0.003"

Sperm Count (million/mL)

Mean + SD

54.13 £ 2251

5.29 +3.25

30.45 +12.62

P1

<0.001"

0.0317

P2

<0.001"

Total sperm Motility (%0)
Mean = SD

55.6 +12.1

140 +6.41

49.50 + 10.37

P1

<0.001"

0.594

P2

<0.001"

Sperm normal forms (%6)
Mean = SD

6.10 + 2.64

1.60 + 0.50

5.20+1.32

p1

<0.001"

0.092

P2

SD: Standard deviation
p: p value for comparing between the studied groups
p1. p value for comparing between group | and each other groups
p2: p value for comparing between group Il and group 111

<0.001"

* P-value <0.05 is statistically significant

Alpha Glycosidase level was statistically significantly higher among fertile normozoospermic
control group and infertile OAT men post varicocelectomy when compared to infertile OAT
men (Table 2).
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Table (2): Comparison of Alpha Glycosidase level between the three studied groups

Variable

Group Il
(n=30)

Group 111
(n=30)

P-value

Alpha Glycosidase
level (pg/mil)

Mean + SD.

8.66 + 2.05

1.42 £0.55

7.18 +2.36

<0.001"

0.036"

p1: p value for comparing between group | and each other groups

SD: Standard deviation
p: p value for comparing between the studied groups

<0.001"

p2: p value for comparing between group Il and group 111
* P-value <0.05 is statistically significant

The seminal studied parameters were compared between grades Il and Il among infertile
OAT with varicocle (Table 3) and post varicocelectomy (Table 4); a-GLUC and sperm
normal forms were the only variables that showed statistically significant increase in grade 111
when compared to grade 1l among post varicocelectomy group.

Table (3): Comparison of different studied parameters among infertile OAT with varicocle
according to the grade

Variables

Infertile OAT with varicocle

Grade 11
(n =18)

Grade 111
(n=12)

Age (years)
Mean + SD.

2442 +1.24

2413+ 1.13

Semen Volume (ml)
Mean £ SD.

2.74+1.72

2.20+1.16

Sperm Count (million/mL)

Mean £ SD.

4.98 + 3.09

5.74 £ 3.64

Total sperm Motility (%0)

Mean £ SD.

13.33+£6.85

15.0 +5.98

Alpha Glycosidase level (pg/ml)

Mean £ SD.

1.57 +0.52

1.21+£0.56

Sperm normal forms (%)

Mean £ SD.

1.67 +0.49

SD: Standard deviation

P-value>0.05 is not significant

Yot
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Table (4): Comparison of different studied parameters among infertile OAT post
varicocelectomy according to the grade

: Infertile OAT post varicocelectomy
Variables P- value
Grade Il (n =18) | Grade Il (n =12)

Age (years)
Mean £ SD. 24.27 +£1.19 24.33+1.22
Semen Volume (ml)
Mean + SD. 3.18+0.84 3.39£0.60

Sperm Count (million/mL)

Mean + SD. 27.73 £14.85 33.78 £ 8.93

Total sperm Motility (%0)
Mean £ SD. 46.82 + 11.46 52.78 £ 8.33

Alpha Glycosidase level (pg/ml)
Mean £ SD. 5.58 £ 1.47 9.14 £ 1.62

Sperm normal forms (%0)
Mean £ SD. 4.27 £ 0.65 6.33+£1.0

SD: Standard deviation
* P-value <0.05 is statistically significant

On follow up of infertile OAT group 3 months after varicocelectomy, semen parameters
showed significant improvement compared to the corresponding semen parameters pre-

operatively among grade Il (Table 5) and grade 111 (Table 6).

Table (5): Comparison of different studied parameters among grade Il Infertile OAT with
varicocle and post varicocelectomy

Grade Il infertile OAT

With varicocle Post varicocelectomy
(n=18) (n =18)

Variables P-value

Age (years)
Mean + SD. 24.42 +£1.24 24,27 +1.19
Semen Volume (ml)
Mean = SD. 2.74+£1.72 3.18£0.84

Sperm Count (million/mL)
Mean £ SD. 4.98 + 3.09 27.73 £ 14.85

Total sperm Motility (%0)
Mean £ SD. 13.33 £6.85 46.82 + 11.46

Alpha Glycosidase level (pg/ml)
Mean £ SD. 1.57 +0.52 5.58 +1.47

Sperm normal forms (%)

Mean + SD. 1.67 +£0.49 4.27 +0.65
SD: Standard deviation

* P-value <0.05 is statistically significant
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Table (6): Comparison of different studied parameters among grade 11 Infertile OAT with
varicocle and post varicocelectomy

Grade Il infertile OAT

Variables With varicocle Post varicocelectomy
(n=12) (n=12)

Age (years)

Mean + SD. 24.13+1.13 24.33+£1.22

Semen Volume (ml)
Mean + SD. 220+ 1.16 3.39+0.60

Sperm Count (million/mL)
Mean + SD. 5.74 + 3.64 33.78 £8.93

Total sperm Motility (%0)
Mean + SD. 15.0 £ 5.98 52.78 £ 8.33

Alpha Glycosidase level (pg/ml)
Mean = SD. 1.21 £ 0.56 9.14+£1.62

Sperm normal forms (%)

Mean £ SD. 1.50 +0.53 6.33+1.0

SD: Standard deviation
* P-value <0.05 is statistically significant

Statistically significant positive correlation was found between o-GLUC and semen
parameters including sperm normal forms, sperm Count and sperm Motility as demonstrated
in (Table 7).

Table (7): Correlation between different studied parameters

Sperm Total Alpha Sperm
normal

: Count sperm .
Variables Motility G|yCOSIdIaSE forms
(million/mL) (%) (pg/ml) (%)

-0.047 | -0.030 -0.033 -0.125
0.719 0.822 0.802 0.340
-0.025 0.220 0.118 0.119
0.847 0.091 0.369 0.365
1.0 0.598" 0.724" 0.752"
<0.001" | <0.001" <0.001"
1.0 0.811" 0.796"
<0.001" <0.001"
1.0 0.910
<0.001"
1.0

Age (years)

Semen Volume (ml)

Sperm Count (million/mL)

Total sperm Motility (%0)

Alpha Glycosidase (pg/ml)

Sperm normal forms (%)

U X|UT X|U OV |V OV |T O |T O

r: Pearson coefficient
* P-value <0.05 is statistically significant
Yo



Egyptian Journal of Medical Research (EJMR), Volume 3, Issue 4, 2022

Using ROC curve, a-GLUC showed a sensitivity of (100%) and a specificity of (100%) at
cut off value (<2.67 pg/ml) in differentiation between infertile OAT patients with
varicocle and control fertile normozoospermic men (p<0.001) (Table 8) (Figure 1).
Moreover, sensitivity of (85%) and specificity of (100%) at cutoff (<4.3 pg/ml) was found
between infertile OAT patients with varicocele and post varicocelectomy (p<0.001)
(Table 9) (Figure 2).

Table (8): Prognostic performance of alpha glycosidase level (pg/ml) to discriminate infertile
OAT patients with varicocele and fertile normospermic men

Variable 9596 C.1

e
(v -
o
)
]
@)

S |Specificity

o

Alpha Glycosidase (pg/ml) 1.000 —1.000

A
o
foN
2
'—\

AUC: Area Under a Curve

p value: Probability value

Cl: Confidence Intervals

PPV: Positive predictive value NPV: Negative predictive value
#Cut off was choose according to Youden index

* P-value <0.05 is statistically significant
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Figure (1): ROC curve for Alpha Glycosidase level (pg/ml) to discriminate infertile OAT

patients with varicocle and control fertile normozoospermic men
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Table (9): Prognostic performance of alpha glycosidase level (pg/ml) to discriminate infertile

OAT patients with varicocele and post varicocelectomy

Variable 95% C.I

>
=
=
=
n
c
5]
wn

S |Specificity

()

o
o
S
H

Alpha Glycosidase (pg/ml) 0.853 -0.994

AUC: Area Under a Curve
p value: Probability value

ClI: Confidence Intervals
PPV: Positive predictive value NPV: Negative predictive value

#Cut off was choose according to Youden index

* P-value <0.05 is statistically significant
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Figure (2): ROC curve for Alpha Glycosidase level (pg/ml) to discriminate infertile OAT

patients with varicocele and post varicocelectomy
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4. Discussion:

Seminal plasma is the protein rich
fluid part of semen which plays a
significant role in sperm metabolism and
sperm  function [18]. Evaluation of
seminal plasma composition is important
in determination of male infertility,
assisted pregnancy outcomes and to find
biomarkers able to recognize sperm
pathology [19].

The objective of this study was to evaluate
the effectiveness of assessment of seminal
alpha glycosidase in infertile men post
varicocelectomy. Sixty male participants
were presented to Andrology, Sexology &
STIs department, Beni- Suef University
Hospitals. Participants were divided into
30 fertile normozoospermic men as control

30 infertile OAT men with

group,

varicocele who underwent

varicocelectomy and were followed up to
3 months for evaluation before and after
surgery. In our study, we found that males
varicocele  showed

with statistically

significant decrease regarding sperm

count, percentage of normal sperm forms

yod

and percentage of motile sperms than
healthy subjects who had normal basic
semen profiles. These data indicated that
varicocele could be a significant factor in
spermatogenesis  failure. The studied
semen parameters showed no statistical
difference between grades Il and Il of
varicocele. On follow up of infertile OAT
group 3 months after varicocelectomy,
semen showed

parameters significant

improvement compared to the

corresponding semen parameters pre-
operatively.

Our results came in agreement with
Tanaka et al., 2020 [20] who reported that
patients with varicocele showed decreased
sperm parameters including count, motility
and normal morphology. Shaygannia et al.,
2021 [21] observed increased loss of
spermatic chromatin integrity determined
by the increased presence of residual
histones; and increased lipid peroxidation
and DNA damage among males with
varicocele. Similar findings of decreased
standard semen characteristics among

varicocele patients were also reported by
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Ammar et al., 2021; Mostafa et al., 2022
and Pallotti et al. 2022 [22, 7, 18].

Varicoceles are easy to find and fix with
surgery which can relieve significant
testicular pain, stop testicular shrinking, or
determine being the cause of infertility as
varicocele can damage the testes over time
leading to more shrinking and loss of
seminal parameters [23]. Microsurgical
varicocelectomy improves testosterone
levels in men with varicocele and leads to
greater improvement in semen parameters
[24]. Significant improvement in sperm

motility and sperm quality was observed

among patients with clinical varicocele

after varicocelectomy [25]. Men with
large varicoceles have worse sperm
parameters before surgery, but they

improve more after surgery than men with
small or medium-sized varicoceles [26].
Patients with varicoceles benefit from
varicocelectomy because of improvement
of classic semen parameters [27]. Morini
et al. 2021 [28] suggested detailed

morphologic sperm assessment as a crucial

parameter expressing the post-surgical

semen improvement after

varicocelectomy.

In our study, we found that a-GLUC level
was statistically significantly  higher
among fertile normozoospermic control
group and infertile OAT men post
varicocelectomy when compared to
infertile  OAT men. Also statistically
significant positive correlation was found
between o-GLUC level and semen
parameters including sperm normal forms,
sperm Count and sperm  Motility.
Moreover, a-GLUC showed sensitivity of
(100% and 85%) and specificity of (100%)
at cut off values (<2.67 pg/ml and <4.3

respectively in differentiation

pg/ml),

between infertile OAT patients with
varicocle when compared to control fertile
normozoospermic and

men post

varicocelectomy (p<0.001).

Among Chinese infertile men, the level of

a-GLUC in  normozoospermia  was
significantly higher than that in subfertile
and infertile men, while the level of a-

GLUC in subfertile men was significantly
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higher than that in infertile men; the
authors concluded that a-GLUC is a key
marker for judging the quality of seminal
plasma in Chinese men [29]. Fraczek et al.
2020 [30] found that the amount of
seminal a-GLUC activity was related to
the amount of sperm, total sperm count,
and semen volume. Moronkeji and
Emokpae 2020 [31] reported that a-GLUC
activity decreased with decreasing sperm
count lowest

showing levels among

azoospermic  versus  highest among

normozoospermic ~ males  while it
correlated positively with percentage of
sperm motility, concluding that a-GLUC
can be used for the evaluation of semen
quality as an adjunct to traditional semen
analysis.

The ejaculated semen has both cellular
spermatozoa and non-cellular parts where
the non-cellular part gives spermatozoa
energy, protection, acrosome reaction, and
help capacitation; which are all crucial for
the ability of reproduction [32]. Oxidative
is a crucial

stress (OS) pathway in

pathogenesis of testicular damage in males

ARy

with  varicocele  [33].  Physiologic
antioxidants are present in the seminal
plasma being classified as enzymatic and
non-enzymatic antioxidants [34]. Alpha
glucosidase enzyme activity is positively
conventional

correlated  with sperm

parameters,  seminal  adenosine  ftri
phosphate level and fertilisation capacity
of spermatozoa but negatively correlated
with reactive oxygen species (ROS) levels
and concentration of peroxidase-positive
white blood cell, both of which have
adverse effects on fertilisation [35];
suggesting a-GLUC to have a role in male
fertility; since OS and elevated levels of
seminal and sperm ROS may participate to
up to 80% of male infertility diagnosis
[36]. Another theory explaining the role of
a-GLUC in fertility among men; is the
strong correlation between the activity of
seminal 50-

o-GLUC and

dihydrotestosterone the

(50-DHT) in
ejaculate which suggests that measurement
of o-GLUC can be indicative of
androgens effect on epididymal function

which depends mainly on 50-DHT
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concentration at epithelial level [35].

Increased a-GLUC in the postoperative

semen  predicts improved patency,
considering that postoperative low o-
GLUC level may reflect residual

obstruction; moreover increased seminal

postoperative  o-GLUC can  predict

improved pregnancy outcomes and
successful intrauterine insemination [37].

5. Conclusion and Recommendations:

In conclusion, seminal a-GLUC could
be suggested as a marker for judging
quality of semen in infertile men with
varicocele where varicocelectomy was
found to improve o-GLUC level. Alpha
glucosidase may be suggested to play a
role in fertility among men. The fact that
only a small number of people took part in
this study is still a limitation. More

researches need to be done especially with

larger sample populations.
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