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Abstract:

Background: One of the major concerns among the male reproductive health is
the inability to achieve parenthood even after regular unprotected intercourse.
The efficiency of the sperm selection techniques is expressed as the concen-
tration of spermatozoa with normal motility. Discontinuous density gradient
centrifugation (DGC) method widely used over the last decade due to effec-
tiveness and reproducibility in recovering most motile sperm, which separates
sperm based on their motility, size, and density differential. Glutathione act as
an amino acid donor during spermatogenesis. If the levels of glutathione are too
low during spermatogenesis, the number of mature and morphologically normal
spermatozoa generated will be decreased.

Objectives:The aim of this study was to assess the beneficial role of TAD 600mg
Glutathione combined with DGC technique for activation of human sperm of
asthenozoospermic, oligozoospermic and normozoospermic subjects compared
with the DGC technique alone.

Patients, Materials and Methods:Sixty males were involved in this study, di-
vided into three groups, (twenty asthenozoospermic, Twenty oligozoospermic
and twenty normozoospermic subjects)during their attendance to the Infertility
Clinic at High Institute for Infertility Diagnosis and Assisted Reproductive Tech-
nologies; Al- Nahrain University. Semen samples were obtained, and seminal
fluid analysis was assessed. Each semen sample was divided into three parts.
The first part prepared as in vitro sperm characterization before activation, the
second part using density gradient centrifugation technique, while the last part
prepared using density gradient centrifugation combined with TAD 600mg Glu-
tathione.

Results: After in vitro sperm activation for asthenozoospermic, oligozoospermic
and normozoospermic samples a significant increase was observed in the sperm
function parameters including sperm concentration, motility and morphological-
ly normal sperm percentage as compared to pre-activation using combined tech-
niques (density gradient centrifugation and TAD 600mg Glutathione) as com-
pared to DGC technique alone.

Conclusions:TAD 600mg Glutathione combined to the DGC technique was found
to give higher significant results on sperm function parameters (sperm concen-
tration, motility and morphology) when using a low quality of semen samples
such as decreased sperm motility as compared with DGC technique alone.
eywords: Glutathione, Density Gradient Centrifugation, normozoospermia,as-
zoospermia, oligozoospermia.



Introduction:

Assisted reproductive technologies (ART’s)
were advanced through the earlier decades to
produce high-yielding numbers of embryos,
and have been revealed the need for suitable
and effective techniques of sperm treatment
in the laboratory (1). Many of sperm sep-
aration or isolation methods exist to select
spermatozoa. These methods include swim-
up methods, density gradient centrifugation,
glass wool and others have been developed
to separate viable sperm from the seminal
fluid for the use in ART’s (2). The density
gradient centrifugation technique can be
modified to treat the issues of each individ-
ual specimen, and it is the method of choice
for preparation of the sperm in the majori-
ty of ART’s and andrology laboratories (3).
Advantages of this method include: Clean
part of very motile spermatozoa,

very low sperm density can be separated
of spermatozoa from ejaculates and signif-
icant reduction in reactive oxygen species
(4).

Glutathione is one of the antioxidant add-
ed to different semen specimen; it has a se-
rious role in the antioxidant role of endoge-
nous, exogenous composts (5). Glutathione
a naturally occurring tri-peptide in semen
play an serious role in scavenging reactive
02 intermediates and other radicals with
the help of the glutathione reeducates/per-
oxidase cycle (6). Glutathione has different
functions with very important roles in the
physiological and metabolism of the cell in-
cluding the protection from oxidative stress,
production of protein and DNA and fertil-
ization of gamete cell. Glutathione effect
cell metabolism by detoxication and block
production of free radicals in spermatozoa

(.

Patients, Materials and Meth-

ods:

In this study 60 semen samples were carried
out during their attendance to the infertility
clinics at the High Institute for Infertility
Diagnosis and Assisted Reproductive Tech-
nologies(ART’s) at Al-Nahrain University.

The period of study was from August 2017
to June 2018. Semen samples were classi-
fied into subgroups according to criteria of
WHO (2010) and WHO (1999) for semen
analysis: Asthenozoospermic group: 20 se-
men samples with a sperm progressive mo-
tility <32, oligozoospermic group: 20 semen
samples with a sperm progressive motility <
15%: Varicocele group : 10 semen samples
and Non-Varicocele group : 10 semen sam-
ples, Normozoospermic group: 20 semen
samples with normal motility.

Semen was collected from all individu-
als of the study in an average of 3 ml, each
semen sample was divided into 3 parts as
following: 1ml of semen for examination
of seminal fluid analysis before activation,
Iml of semen for examination of density
gradient centrifugation (DGC) after activa-
tion and 1 ml of semen for examination of
DGC+TAD 600mg Glutathione after acti-
vation.

1- Discontinuous Density Gradient Cen-
trifugation (DGC) Technique:

Density gradient centrifugation tech-
nique used for the separation of sperms has
been golden technique In a lot of ART’s lab-
oratories because of its performance that are
easily and quickly resulting in highly quali-
ty of sperm motility (8).

This technique is carefully done by add-
ing ImL of 80% of Sil-Select Plus gradient
as a first layer solution in a test tube fol-
lowed by ImL of 40% of Sil- Select Plus
gradient as a second layer solution, then 1
ml liquefied semen sample was added on
the second layer. This test tube was care-
fully put in centrifuge at 3000 rpm for 15
minute. Then the supernatant was discarded
and ImL of FertiCult Flushing medium was
added to the pellet and put in air incuba-
tor for 30 minutes at 37°C. A drop of 10uL
was aspirated and put on a slide with cover
slip and examined under the microscope at
400X objective to assess the sperm param-
eters.
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2- Discontinuous Density Gradient
Centrifugation (DGC) Technique with
TAD 600mg Glutathione:

The experiment was repeated as men-
tioned above with the addition of 0.5ml
(15.4 mg/ml) (9)TAD 600 mg Glutathione
to the last step of the procedure with the
FertiCult Flushing medium and placed in
air incubator for 30-45 minutes at 37°C.
A drop of 10pL was aspirated and placed
on a slide with cover slip and examined
under the microscope at 400X objective
to assess the sperm parameters.

Results:Result of in vitro sperm activa-
tion for asthenozoospermic and oligozo-
ospermic and normozoospermic samples
using DGC and DGC with TAD 600mg
Glutathione techniques.

The outcome of sperm concentration for
the three groups of semen samples be-
fore-activation and after-in vitro sperm
activation techniques.

After- in vitro sperm activation tech-
niques observed a significant(P<(.05) de-
crease in the sperm concentration, when
using DGC and DGC with TAD  600mg
Glutathione techniques as compared to
before- activation evaluation, except
for the Oligozoospermia group which
showed non-significance when compar-
ing the sperm concentration before and
after in vitro activation as shown in Ta-
ble (1).

There is no significant difference for
sperm concentration between density
gradient centrifugation technique com-
pared to DGC with TAD 600mg of Glu-
tathione technique as shown in Table (1)
and the highest value for sperm concen-
tration of the three groups was observed
after-activation when using DGC with
TAD 600mg Glutathione technique (42.0
+1.83, 45.5 £2.69 and 14.8 £0.67), but it
is lower than sperm concentration before
activation (52.5 + 2.16, 47.5 + 2.65 and
14.95 + 0.26).
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Table (1): Before-and after in vitro sperm
activation comparison in sperm concen-
tration between groups

* Significant at P<0.05; N.S: Non-Signifi-
cant ; SE: Standard Error ; Conc.: Concen-
tration; Mill: Million ; DGC: Density Gradi-
ent Centrifugation.

Progressive sperm motility outcome af-
ter- in vitro activation for the three groups
of samples (normozoospermic, asthenozo-
ospermic, and oligozoospermic semen sam-
ple), compared before -activation, shows
significant increase at (P<0.05) of progres-
sive (A+B) sperm motility, as shown in Ta-
bles (2, 3).

Density gradient centrifugation with
TAD 600mg Glutathione technique showed
the highest value of sperm motility grade
(A+B) progressive after-activation as com-
pared to before-activation for the three
groups, normozoospermic, asthenozoosper-
mic, and oligozoospermic groups. DGC
technique, a significant increase was record-
ed in progressive sperm motility (A+B),
but, the lowest value for sperm motility was
noticed before sperm activation, as shown
in Table (2, 3).



Table (2): Before and after in vitro
sperm activation comparison in sperm
progressive motility Grade A between
groups.

* Significant at P<0.05; **Highly
Significant P<0.01; SE: Standard Er-
ror; DGC: Density Gradient Centrif-
ugation.

Table (3): Before and after in vitro sperm
activation comparison in sperm progressive
motility grade B between groups.

* Significant at P<0.05 ; **Highly Signif-
icant P<0.01; N.S: Non-Significant ; SE:
Standard Error ; DGC: Density Gradient
Centrifugation.

The result of non- progressive sperm mo-
tility grade C for the three groups were ob-
served as shown in Table (4). Before and
after activation techniques noticed a signif-
icant reduction of grade C percentage. The
lowest value for non-progressive motility

(grade C) was noticed after-activation when
using DGC with TAD 600mg Glutathione
technique as compared to before-activa-
tion.

On the other hand, non-significant reduction
for the same parameters when using DGC
with TAD 600mg Glutathione technique as
compared with DGC technique, as shown in
Table (4).

While, a significant (P<0.05) reduction
was assessed for the percentages of non-
progressive sperm motility (grade C).when
using DGC with TAD 600mg Glutathione
technique when compared before activa-
tion, as shown in Table (4).

Table (4): Before and after in vitro sperm ac-
tivation comparison in sperm non-progres-
sive motility grade C between groups.

* Significant at P<0.05; **Highly Signif-
icant P<0.01; N.S: Non-Significant; SE:
Standard Error ; DGC: Density Gradient
Centrifugation.

A significant increase at (P<0.05) of the
MNS for the three groups of semen sam-
ples after the activation was showed in table
(5), when using DGC and DGC with TAD
600mg Glutathione techniques as compared
to before - activation. The highest value for
the same parameter was noticed using DGC
with TAD 600mg Glutathione technique as
compared to pre- activation.




Iraqi Journal Of Embryos and Infertility Researches Vol.(8) Issue-1 (2018)

On the other hand, a significant (P<0.05) in-
crease when using DGC with TAD 600mg
Glutathione technique as compared to DGC
technique, as shown in Table (5) .

Table (5): Before and after in vitro sperm
activation comparison in morphologically
normal sperm between groups.

* Significant at P<0.05 ; **Highly Signif-
icant P<0.01; N.S: Non-Significant ; SE:
Standard Error; DGC: Density Gradient
Centrifugation.

Discussion:

In this study, the results of sperm concen-
trations parameter for the three groups of
Normozoospermic, Asthenozoospermic and
Oligozoospermic semen samples showed a
significant (P<0.05) decrease in the concen-
tration of sperm between groups of study
before in vitro sperm activation techniques;
the sperm concentration in DGC and DGC
with TAD 600mg glutathione as compared
with before activation also showed a de-
crease in concentration between groups.
This reduction occurs as a result of abnor-
mal and dead spermatozoa exclusion during
sperm preparation techniques especially in
Oligozoospermic.

The typical methodology for the DGC tech-
nique included discontinuous gradients
(10). Discontinuous gradient layers show
clear layers between each other. The semen
placed above the density media is higher

in|density and is then centrifuged. All cells
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reach the semen sediment, during this pro-
cedure.

A spermatozoon with high motility actively
moves in the direction of the sedimentation
gradient and can therefore penetrate the lay-
ers faster than sperm with poor motile or
immotile cells. Thus, sperm cells with high
motility are aggregated in the pellet at the
bottom (11).

The pellet is then re-suspended with gra-
dient media again in DGC technique with
and without TAD 600mg Glutathione, so
spermatozoa migrate through density of
media and then from pellet to upper media,
the data of this study showed increase con-
centration rate of sperm was in DGC with
TAD 600mg Glutathione technique. These
results were in contrast with other studies
using DGC techniques compared with other
techniques (12).

As sperm penetrations and transport
through genital tract of the female required
sperm motility, so it’s very important pa-
rameter of sperm for successful fertilization
(13).

In this study, there is a significant result
of activation by DGC and DGC with TAD
600mg Glutathione for increasing sperm
motility noticed with progressive motile
sperm (grade A and grade B). This result due
to activation of sperm with culture media,
so spermatozoa of grade B become grade A.
The data of this study showed the high per-
centage of motility was found in DGC with
TAD 600mg glutathione.

The active progressive sperm motility
Grades A and B are increased following ac-
tivation for one hour (60 minutes) compared
before activation, because activation tech-
niques of sperm lead to excellent yields in
motility of spermatozoa especially in DGC
with TAD 600mg Glutathione. Therefore,
these good sperm preparation techniques
can improve sperm quality by selecting high
percentage of motility (14).



In general, DGC technique showed re-
sults higher than other techniques as a
result of saline coated silica that used for
sperm preparation, and these result are
in agreements with the findings of other
studies that reported by the main improv-
ing role of this technique on the recovery
of motile spermatozoa (15).

In this study, the best choice to prepare or
select functional sperm depending on the
feature of the semen samples for all the
three groups of samples Asthenozoosper-
mic, Oligozoospermic and Normozo-
ospermic samples is DGC technique spe-
cially when combined with TAD 600mg
Glutathione, in which yielded high result
for sperm motility and morphology more
than other techniques. This in agreement
with studies that shown a significant im-
provement in the percentage of sperm
motility with hyper activation and for-
ward progressive movement, following
activation by TAD 600mg glutathione or
that’s used DGC alone study has that low
seminal plasma glutathione levels are as-
sociated with abnormal values for sperm
concentration, semen volume, and sperm
motility and morphology. Higher lev-
els of seminal plasma glutathione corre-
sponded with healthy, fertile men in this
study (16).

Morphologically normal sperm besides
the concentration and motility of sperm
are good indicators of semen quality, as
ability to fertilize the oocyte (17). Mor-
phological normal sperms with low rate
have been correlated with lower infertili-
ty rate in males (18).This was in contrast
with the results of this study, as the MNS
showed a significant increase using acti-
vation techniques especially in the DGC
with TAD 600mg Glutathione. In addition
to that, the components of liquid artificial
medium may improve the percentage of
MNS and progressive motility because
it dilute and reduce the semen viscosity

(16).

Grade C is known to be non-progressive,
J[fertilization needs progressive motility
for successful concept.so it is important
to be as low as possible.

In this study Grade C showed a signifi-
cant decrease after activation in the three
groups of Normozoospermic, Asthenozo-
ospermic and Oligozoospermic especial-
ly when using the DGC with TAD 600mg
Glutathione technique. The aim of DGC
sperm preparation techniques is to isolate
the motile sperm cells from the other con-
tents of semen as immotile sperm cells,
leukocytes, epithelial cells, debris, and
any other content that produce reactive
oxygen species and eliminate agglutina-
tion, as a result of the anti-sperm anti-
bodies presence resulting in limitation of
sperm motility, to provide better quality
of sperm regarding motility, which may
lead to advanced success rates for assist-
ed reproduction (19).

Density gradient centrifugations are more
gentle techniques and widely applied in
clinical practice. In assisted reproduc-
tive techniques the success rates of sperm
selection are currently based on standard
criteria such as motility, viability and
morphology (20,21). In this study, the
data showed significant results in semen
samples with best recovery rates, motili-
ty and morphology and with low rate of
agglutination and debris for all the three
groups of samples, when using DGC with
TAD 600mg glutathione.

In summary it concluded that after in vi-
tro activation by two techniques DGC and
DGC with TAD 600mg Glutathione tech-
niques compared before-activation in fer-
tile subjects and infertile ones which in-
dicate for improvement in sperm function
parameters after- in vitro activation.
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Active sperms in semen specimens were
successfully isolated using DGC and
TAD 600mg Glutathione technique in
infertile Asthenozoospermic and Oligo-
zoospermic men. Activation of the iso-
lated sperms by DGC with TAD 600mg
Glutathione was significantly achieved in
infertile men.

Lowest significant reduction were ob-
served in reduction process of the
non-motile, non-active and non-fertil-
izable sperm numbers in the outcome of
using DGC with TAD 600mg Glutathione
rather than other techniques since it yields
better sperm concentration rather than
the outcome of DGC technique.
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