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Abstract

This study was designed to evaluate the effect of intramuscular administration of Glutathione (100, 200, 300
mg/person) daily for 3 months on seminal fluid analysis parameters prepared by simple layering technique and
centrifugation swim up technique in infertile subjects affected with oligoasthenozoospermia. Thirty infertile men
enrolled in this study and semen samples were analyzed before and after injection with Glutathione and semen
processed by standard semen parameters. Furthermore, sperm concentration, sperm motility, progressive sperm motility,
sperm agglutination, and normal sperm morphology were evaluated according to standard WHO criteria (2010). For
preparation technique, sperm prepared and incubated for 30 minute in 5% CO, at 37°C. The results of the present study
indicate a highly significant (P<0.001) differences in all sperm functions after injection with Glutathione in all infertile
patients and concluded that sperm functions improved and enhanced whenever increase the dose of antioxidants and the
simple layering technique gave the best results as compared with centrifugation swim up technique. Further studies are
recommended to assess the detrimental effect of CSUT on sperm DNA damage and embryo quality after in vitro
fertilization and embryo transfer (IVF-ET).

Cbaall alad) dajal gsiall Jild) cfpiia o 3aus) slaaS Alzall (3130 ¢ Glutathione J) gUae) il
Lase g calatl) 45, 418 443Ny

gl 3ase ae el *F S Gued anly ¥
palo¥) Lplall aglal) ol — mpyaill A0S — 8 (53 Aaala* * slall agle aud —aglell 4 — Ji (53 daala

DAY
el 4D 5adly Lagy (addfpaleT s 4, Y00,V 0 g mys Alaall Gyl e Glutathione J) elael 806 ayi ) 4dlad) 4ubl) Creaa
Criemi . lasse s bl AS)s A8 Ao pdliay Gulaal piall oyl (@3S el Aually Aguasd) AELLY Apail) Jlexinly seiall JiLall Jilas e e
Sy bl 385 Cuamt illy Calail) 30U Ciliagad (o odeys Glutathione 1) elhae) Jd Leliat 2 goial) Ll cilie s Liagye Yo Zus)l)
& Cun (WHO2010) dpallall dnall dadiia clyjie ) Gy e dypudl Calaill Fygiall Ay ccabaill D ccabaill Lyasiil) 4S5a)) calail
sy gsial) Ll lee b Ule Lgine (P<0.01) 58 gl cypelal 2o ¥V dajag GslS) sl 506 %0 34580 ¥ 350 Calaill uma
ol Lntd el Calatl 50 ilasad s o) Al DA (o ik L giall age wsenly (Glutathione) 5,81 slaey oyl (i
LSl 2l Ak Ajlie geilil) Jumd) Calael (gsiall i) jpmai) Aapud) AELKD Akl o LS 52uSY) slime deya caly)) LS Jagaley



aa
Typewritten text
website :http:// jsci.utq.edu.iq                                                           Email: utjsci@utq.edu.iq


J. Thi-Qar Sci.

Vol.4(2)

May/2014

Gl shal e Aiall kil esis DNA Dy b @5$d) 2l diph Jleinly Jlall Ll sy i) cluball 3 aag

Introduction

The successive beginning of assisted reproduction
in human, scientists and clinicians were more advice to
improve sperm separation techniques as percentage of
andrological cases increased rapidly (1). However, the
increasing number of men showing poor semen quality
encouraged the development of a wide array of
different laboratory techniques focusing on selection
and enrichment of motile and functionally competent
spermatozoa from ejaculate (2). The methods were
developed to improve sperm functions like motility,
protected sperm functions, and reduced detrimental
effects of environmental impact like reactive oxygen
species (ROS) (3). Finally, the ideal sperm separation
technique should (a) be quick, easy and cost-effective,
(b) isolate as much motile spermatozoa as possible, (c)
not cause sperm acrosomal damage or non
physiological alterations of separated sperm cells, (d)
eliminate dead spermatozoa and other cells, including
leukocytes and bacteria, (€) eliminate toxic or bioactive
substances like decapacitation factors or ROS, and (f)
allow processing of larger volumes of ejaculates (4The
ROS are free radicals that play a significant role in
many of sperm physiological processes such as
capacitation, hyperactivation, and sperm-oocyte fusion
(5). However, they also trigger many pathological
processes in male reproductive system, and these
processes have been implicated in cancers of the
bladder and prostate, as well as in male infertility (6).
Moreover, the sperm plasma membrane contains lipids
in the form of polyunsaturated fatty acids, which are
vulnerable to attack by ROS. The ROS, in the presence
of polyunsaturated fatty acids, triggers a chain of
chemical reactions called lipid peroxidation (7). ROS
can also damage DNA by causing deletions, mutations,
and other lethal genetic effects (8). It is difficult to
block the oxidative stress (OS) induced injury to cells
or tissues because ROS are continuously produced by
cellular aerobic metabolism (9). There are two main
sources of ROS in semen: leukocytes and immature
spermatozoa and leukocytes are considered to be
primary source (10). Leukocytes, particularly
neutrophils and macrophages, have been associated
with excessive ROS production that ultimately leads to
sperm dysfunction (11). Spermatozoa produce ROS
mainly when a defect occurs during spermiogenesis that
results in retention of cytoplasmic droplets (12). The
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two main sites of ROS production are the
mitochondrion and the sperm plasma membrane. The
mitochondrion is the powerhouse of respiration. Hence,
it is the major site of ROS generation, which is
produced through nicotinamide adenine dinucleotide-
dependent oxido-reductase pathway (13). When levels
of ROS engulf the body’s antioxidant defence system,
oxidative stress (OS) occurs. OS is a condition in which
the elevated levels of ROS damage cells, tissues, or
organs and ROS can also damage DNA by causing
deletions, mutations, and other lethal genetic effects. It
is difficult to block the OS induced injury to cells or
tissues because ROS are continuously produced by
cellular aerobic metabolism (14). Antioxidants are the
main defence against OS induced by free radicals.
There are prevention antioxidants and scavenger
antioxidants. Prevention antioxidants such as metal
chelators and metal-binding proteins block the
formation of new ROS, whereas scavenger antioxidants
remove the ROS that have already formed
(15).Glutathione play an important role in sperm
metabolism and antioxidative defence, it is a natural,
highly effective reducing agent, and this substance has
been tried as a tool to treat male infertility. There are
significant increases in sperm motility, percentage of
progressive motility, and normal sperm morphology for
in vitro treatment of spermatozoa with glutathione
during sperm separation (16). Following swim-up
preparation of human spermatozoa in the presence of
glutathione found an improved acrosome reaction and
24 hours-motility on the same level as for Percoll®
gradient centrifugation and suggest that glutathione has
a therapeutic potential (17). In contrast, another author
provided data indicating that this drug has no
significant effect on progressive motility, neither by
itself, nor in combination with hypotaurine. However,
the treatment still afforded a significant protection
against ROS-induced DNA damage (18).

2. Materials and Methods

1. Subjects

Thirty infertile couples were enrolled in this study and
semen samples were obtained from Al-Hussein
Teaching Hospital hi-gar health directorate/laboratories
section. The mean age of infertile subjects was 31.35 +
0.66 years old with range from 18-49 years and
duration of infertility was 5.66 + 0.33 years with range
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from 2-16 years. The semen samples were collected by
masturbation after 3-5 days abstinence and allow
liquefying at 37°C in 5% CO, for 30 minutes and
evaluated before and after in vitro sperm preparation

and treatment with glutathione. Sperm function tests
including sperm concentration, sperm motility,
progressive sperm motility, sperm agglutination, and
normal sperm morphology were evaluated according to
WHO criteria.
2. Semen preparation techniques
(a) Simple layering technique

The semen was prepared by using 1ml of prepared
culture medium was added to test tube, and then 1ml of
liquefied semen was layered beneath a culture medium.
After incubation for 30 minute in 5% CO, at 37°C,
10ul. of the mixture was aspirated by pasture pipette
and examined under light microscope at 400X
magnification for assessment parameters of sperm
functions in infertile patients.
(b) Centrifugation swim-up technique

One of the two portions of liquefied semen (1ml)
was diluted and mixed gently with 1ml of culture
medium by a Pasteur pipette for a several times and run
in a centrifuge at 2250 rpm for 6 minutes. Then after
supernatant was discarded and 1ml of culture medium
was added to pellet with care and again incubated for
30 minute. Then, a drop (10ul.) was taken and put on a
slide and cover with a cover slip and examined at a
microscope under 400X objective for assessment of
sperm functions.
(c) Statistical analysis of the data

Statistical analysis was performed with the SPSS
version 12.00 (1998) by Statistical Package for Social
Sciences Software. The data analysis was done using
paired sample t-test to assess statistical differences in
results of SFTs. Mean and standard error of mean
(S.E.M) was obtained from crude data to compare
between seminal fluid analysis parameters. P-value <
0.05 was used as a level of statistically significant.

3. Results

After sperm processing using culture medium
prepare with simple layering and centrifugation swim-
up technique and treatment with glutathione, sperm
concentration and  sperm  agglutination  were
significantly decreased (P<0.01) as compared to pre-
processing, while sperm motility (%), progressive
sperm motility (%), normal sperm morphology (%),
were significantly (P<0.01) increased post-in vitro

sperm processing as compared to pre-processing (Table
1,2 and 3).

Table (1) In vitro sperm processing using simple layering
and centrifugation swim-up technique in
oligoasthenozoospermic patients injected with 100 mg
of glutathione intramuscularly in first months.
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a: means a highly significance (P<0.01) different from
pre-treatment with glutathione No. of infertile
patients=30 for both layering and centrifugation
technique Mean of age + S.E.M for infertile subjects
prepare with simple layering technique (30.05 *+ 4.87
years) Mean of age £+ S.E.M for infertile subjects
prepare with centrifugation technique (31.75 + 6.10
years)

Table (2): In vitro sperm processing using simple layering
and centrifugation swim-up technique in
oligoasthenozoospermic patients injected with 200 mg of
glutathione intram uscularly in second months.

Seeple layering techuig Centrifugatics swiss-up techniqy
I
Pre-treated Post trested Pretreated Post treated
Sperm Coacentration unsar | 6512245 Sose ) 7ses00
(10% spermml) c adelomiux
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Progresive sperm 1SN L4 53,554 o 29,1241 924 51654223 ¢
Moty (%) AL S
Sperm 2300 o n2ea|  eoore00
-“E’""""" (%) 10.5412.30 0.0040.00
Norusal Sperm 53 124112 221 4 58.13:=2.54% §7.15£2.03 *
Morphologs (%) 51324312 8430220

Values are Mean + S.E.M

a: means a highly significance (P<0.01) different from
pre-treatment with glutathione No. of infertile
patients=30 for both layering and centrifugation
technique Mean of age + S.E.M for infertile subjects
prepare with simple layering technique (30.05 + 4.87
years) Mean of age + S.E.M for infertile subjects
prepare with centrifugation technique (31.75 + 6.10
years)
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Table (3): In vitro sperm processing using simple layering
and centrifugation swim-up technique in
oligoasthenozoospermic patients injected with 300 mg of
glutathione intramuscularly in third months.

Simple layering technig Centrifugation swim-up technig

Paranweters

Pre-troated Post-treated Pre-treated Post-reated
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Values are Mean = S.E.M

a: means a highly significance (P<0.01) different from
pre-treatment with glutathione No. of infertile
patients=30 for both layering and centrifugation
technique Mean of age + S.E.M for infertile subjects
prepare with simple layering technique (30.05 = 4.87
years) Mean of age + S.E.M for infertile subjects
prepare with centrifugation technique (31.75 + 6.10
years)

Discussion

The markedly reduction in sperm concentration and
sperm agglutination was observed following both sperm
processing techniques after injection intramuscularly
with glutathione for all infertile men. These results may
be due to beneficial effect of preparation technique by
removal of dead, immotile spermatozoa, and semen
debris in such away only superior quality motile
spermatozoa were harvested and unfortunate quality
spermatozoa (19). Conversely, the results indicate that
sperm agglutination is not specifically immune
reaction; it may be due to the cytotoxic materials which
secreted from the inflammatory cells which causes
clumping and agglutination. In addition, sperm
agglutination either specific or non specific causes
sperm clustering which prevent the sperm motility and
activity (20). The percentages of sperm motility,
progressive sperm motility, and normal sperm
morphology were significantly increased after sperm
processing. Really, the enhanced sperm functions were
a normal response for sperm biology after removal of
seminal plasma and sperm agglutination by sperm
preparation techniques (21). The best improvement in
sperm function was achieved by using simple layer

technique as compared to centrifugation swim-up
techniques. The selection of sperm preparation methods
depend on quality of ejaculates. The ejaculates with
ROS production by spermatozoa and leukocytes should
not be separated by centrifugation method due to
severely damage the spermatozoa (22). When semen
samples were prepared by centrifugation, functional
spermatozoa can come into close cell-to-cell contact
with defective sperm, leukocytes, and cell debris
contained by centrifugation force causing massive
oxidative damages of sperm plasma membrane via
production of very high levels of ROS by pelleting of
semen with impairment of sperm functions and
decrease in normally chromatin-condensed spermatozoa
(23). However, problem caused by ROS can resolve by
performed directly from the liquefied semen underneath
an overlay of culture medium and aspirate directly from
the interface region with total number of spermatozoal
recovery (24). Also, the centrifugation force adversely
affects sperm motility and impairment of acrosome
reaction, sperm plasma membrane in men with
abnormal and normal semen analyses in comparison to
density gradient centrifugation (25). It was reported that
common laboratory factors like centrifugation, washing,
temperature fluctuation, and processing delay harmfully
affect response pattern of human spermatozoa both
positively and negatively due to direct influence of
laboratory interventions on
cytoskeletonassemblies(26).Spermatozoaare articularly
susceptible to the damage induced by excessive ROS
because their plasma membranes contain large
guantities of polyunsaturated fatty acids and their
cytoplasm contains low concentrations of scavenging
enzymes (27). In addition, the intracellular antioxidant
enzymes cannot protect the plasma membrane that
surrounds the acrosome and the tail, forcing
spermatozoa to supplement their limited intrinsic
antioxidant defenses by depending on the protection
afforded by the seminal plasma (28). The use of
specific sperm preparation techniques has greatly
reduced the oxidative stress associated with sperm
handling and cryopreservation. Sperm separation
techniques significantly reduce the level of ROS by
removing leukocytes, which are the major source of
ROS (29). The spermatozoa are affected in different
ways by OS; there are sufficient antioxidant protections
that can decrease the progressive damage. However,
when an imbalance exists between levels of ROS and
the natural antioxidant defences, various measures can
be used to protect spermatozoa against the OS-induced
injury (30). In vitro supplements used during sperm
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preparation and assisted reproductive technique also
help to protect spermatozoa against ROS. Moreover,
adding antioxidants to culture media neutralizes ROS
produced by the leukocytes and immature spermatozoa
and improves sperm-oocyte fusion (31). It has been
found that adding glutathione and hypotaurine protects
spermatozoa against oxidative damage induced by H,0,
(32). Glutathione is the most abundant antioxidant
found in the body. It plays an important role in
protecting lipids, proteins, and nucleic acids against
oxidative damage. It combines with vitamin E and
selenium to form glutathione peroxidase enzyme.
However, Glutathione therapy significantly increased
sperm motility, particularly forward progressive
motility (33).
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