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A Combination of Clomifene Citrate (CC) and L-Carnitine (LC)
Significantly Reduces Spermatozoal Lipid Peroxidation (LP) in
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Abstract

Objective: To study the effect of a combination of CC and LC in decrease of spermatozoal LP and
improvement sperm quality in obese male idiopathic subfertile normozoospermic patients.

Design: A prospective study.

Setting: Maternity and Childhood hospital.

Patient and Method(s): 35 proven obese male idiopathic subfertile normozoospermic patients were
given CC and LC for 3 months ,10 subfertile patient did not received any medication except
placebo.10 healthy proven fertile man served as control volunteers group. Their semen analyses and
spermatozoal Malondialdehyde (MDA) assay were carried out as an index of spermatozoal LP before
and after course of treatment.

Results: There is high statistically significant differences (P<0.05) in mean of MDA concentration in
post-treated group when compared to non-treated group of obese male idiopathic subfertile patients
and control group. Significant increase (P<0.05) in sperm vitality in combination post-treated group
when compared to non-treated group of obese male idiopathic normozoospermic subfertile patients
and control group.

Conclusion(s): This study suggests that a combination of CC and L-C reduced spermatozoal lipid
peroxidation (MDA) with improving sperm vitality in obese male idiopathic subfertile
normozoospermic patients.
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Introduction

he medical management of

human infertility is unique area

of clinical medicine. An
elevated risk for subfertility among
couples in which the male partner is
obese, as a result of several studies
pointed to an increased likehood of
abnormal semen parameters among
overweight men [1]. Obesity is
therefore is associated with the higher
incidence of male factor of
unexplained infertility [2].
An individual can be defined as an
overweight if their BMI is 25-30kg/m?
,and obese if their BMI exceeds
30kg/m2 [3]. A combination of an
increasingly sedentary lifestyle and
unfavorable diet in the western world
has resulted in an increase number of
overweight & obese children and
adults. According to  WHO,
approximately 1.6 billion adult were
classified as being overweight and 400
million were obese in  2005.
Statisticians have predicted that, by
2015, approximately 2-3 billion adult
will be overweight and 700 million
will be obese [4]. Also gaining
attention is the reported decline in
semen quality and men reproductive
potential over the past 50 years. The
quality of semen has potentially
declined with the consequent negative
effect of poor semen quality of men
fertility According to Carlson et al [5].
In contrast to extensive knowledge of
the effects of obesity on female
fertility , male factor infertility as a
result of obesity has been overlooked
,even after discovery of a threefold
increase in the incidence of obesity in
patient with male factor infertility
demonstrating the need for greater
clinician awareness in this area [6].
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Carnitines play an important role in
regulating  Sertoli  cell  function
,protecting sperm against oxidative
stress  ,reducing  apoptosis  of
spermatogenic cells and inhibiting
sperm aggregation[7]. The etiology
cause in nearly one —third of male
factor infertility is known .The
percentage of men with idiopathic
infertility account for 30% of male
infertility.In15-20% of cases doctors
are unable to find a specific cause of
infertility, so its labeled as a cause of
unexplained infertility [2,8].
L-carnitine and Acyl- L—carnitine are
highly concentrated in epididymis and
are important for metabolism and
maturation. In a  double-blind
crossover trial infertile patients,
receiving either L-carnitine or placebo
a significant improvement in sperm
quality  (sperm concentration &
forward motility) was observed in the
L-carnitine group .In addition, the
largest improvements were noted in
men with the poorest semen quality
[9]. In another study by the
investigators, combination therapy
with L-carntine and acetyl-L-carnitine
was given to 60 infertile men and
seminal outcomes were observed
Whether or not this form of
supplementation can  result in
significant improvements in pregnancy
rate remain unknown [10]. L- carnitine
is required during oxidation of lipid for
transport of fatty acid from the cytosol
in to mitochondria for generation of
energy. L-carnitine exerts a substantial
anti-oxidation, anticytokines and anti-
apoptotic action providing multi-
mechanisms protective effects for the
cells [11].

L-carnitine has antioxidant activity
that combines both free radical —
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scavenging and metal —chelating
properties [12]. L-carnitine protects all
membrane and DNA against damage
induced by free oxygen radicals & has
a pivotal role in the mitochondrial
oxidation of long fatty acids which
increase  energy to cell [12].
Mitochondrial dysfunction may lead to
incomplete detoxification of the free
radicals, which may lead to oxidative
damage to micromolecule s such as
lipids, proteins and DNA. L-carnitine
has free radical —scavenging activity
and ability to scavenge superoxide
anion and inhibits lipid peroxidation
(LP), thereby, conferring protection
against damage induced by hydrogen
peroxide [13-15].

Sperm  membranes play an
important role in fertilization capacity
.Sperm membranes harbor highest
concentration of polyunsaturated fatty
acids(PUFA) than other human cells,
sperm with highest concentration of
PUFA are thought to have the most
normal morphology [9]. Reactive
oxygen species (ROS) can cause
instability of membrane permeability
through effects on PUFA as these fatty
acids are extremely sensitive to
oxidative stress. Indeed, the most
protective antiperoxidative
mechanisms are thought to maintain
cell membrane stability [10].
Clomifene citrate (CC) the logic
underlying the use of antioestrogens
lies in their ability to favorably alter
the intrinsic  hypothalamogondal
hormone axis .The most popular of
these drug is clomifene citrate, a
selective oestrogen receptor modulator
(SERM), by reducing hypothalamic
and pituitary sensitivity to oestrogen,
antioestrogens  increase  pituitary
outcome of LH and FSH, thus
stimulating both testosterone
production and spermatogenesis [16].
Despite of at least 20 clinical trials
with CC for male infertility in the last
30 years ,there is still debate about the
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value of antioestrogens for male
infertility .A WHO study of 190
couples found CC to have no
significant effects on pregnancy rate or
semen characteristics [16], while an
older Cochrane meta-analysis of 10
controlled studies involving 738 men
showed beneficial hormonal effects,
but no effect on pregnancy rate [17].
However ,there is emerging literature
to suggest that CC may play an
important role in a subgroup of
infertile patients to overcome acquired
hypogonadotropic hypogonadism
stimulate the pituitary level due to
prolactinemia, sickled cell disease,
diabetes mellitus [18]. Other selective
oestrogen receptor modulator drugs,
including tamoxifene citrate, act in
similar fashion to CC [19].

Aim

To study the possible effects of a
combination of CC and L-carnitine in
decrease of MAD as an index of lipid
peroxidation and semen quality
improvement in idiopathethic obese
male subfertile with normozoospermia.

Patients and Methods

This is a prospective study was
carried out at Maternity and Childhood
Hospital at period between January
2006 to July 2007. The study is
consisted of total number 67
normozoosperpmic  subfertile  men
with a primary factor of idiopathic
infertility (barren marriage) of more
than one year. All the participated
patients were selected to be obese
according to their body mass index
(BMI)  measurement, more than
30kg/m? in respect to WHO criteria
[3]. Patients with proven normal sperm
parameters and infertility factor that
might interfere with fertility—related
origin viz: Hypogonadotropic
hypogonadism, varicocele,
cryptorchidisim,  venereal disease,
leucocytospermia, drug and hormonal
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therapy, abnormal sexual function
(erectile dysfunction and impotence)
and any patient who had difficulties in
semen collection by masturbation or
coitus interrupts were excluded.

Out of the total number of patients
only 45 patients were randomly
assigned to submit this study ,divided
into two groups: group one :- is
consisted of 35 patients that represents
the treated group .All patients in this
group were given a combination of
clomifene citrate Asia pharmaceutical
industries, 50mg daily for a period of
three consecutive months and L-
carnitine  (USP) Ultimate Nutrition
INC Farmington, CT 06034USA at
dose 1000 mg twice daily for a period
of three consecutive months as well.
The second group is: - composed of 10
patients that represent the non-treated
group that received placebo and served
as a control group to treated group.
The third group: - is consisted of 11
healthy, normal man with proven
fertility  volunteers (donors) that
initiated a successful pregnancy within
1-2 years, regarded as a control group
for both treated and nontreated groups
All scheduled patients in this study
were accept with verbal consent, their
actual agreement to contribute, take
drugs, complete their investigations
follow up during the whole period of
study.

Quantitation of seminal granular
leucocytes:-in semen specimen were
assessed according to Endtz test [21].
The second aliquot was used for a
preparation of sperm homogenization
buffer for measurement of
Malondialdehyde (MDA) as an index
of a spermatozoal lipid peroxidation
All investigations were carried out
before and after period of three months
treatment for whole participants.
Semen collection:

Sample of semen ejaculate were
collected from all married patient by
masturbation technique or coitus
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interrupts after 3-5 days of sexual
abstinence. All ejaculate samples were
collected at laboratory and brought
within 20 min. into a clean aseptic
vails.After ejaculation the specimen
was placed in an incubator at 37C° for
30min to allow liquefaction .Each
specimen was divided into aliquot. The
first part was used to examine in
details all macroscopic and
microscopic examinations according to
WHO criteria [20].

Sperm preparation

All  masturbated semen samples
liquefied after 30 minutes at 37 °C,
spermatozoa were separated from
seminal plasma by centrifugation at
500 x rpm for 30 minutes. The
supernatant was precisely measured by
a graduated centrifuge test tube and
discarded. The supernatant was used
for enzymatic measurements [22].
Homogenizing buffer added to the
pellet fraction. Homogenizing buffer
consisted of (11.9 gms of manitol, 4.8
gms of sucrose, 0.09 gms of EDTA in
250 ml of distilled water adjust the pH
to 7.4 with tris-base. Homogenized
buffer was kept in refrigerator at 4°C.
The samples were hand homogenized
and were subsequently centrifuged for
10 minutes at 3000 rpm. Cooled 0.9 ml
of Triton X — 100 (0.1%) was added to
each 0.1ml of pellet obtained from the
sample, the samples were centrifuged
again at 8000 rpm for half an hour in a

centrifuge.
Determination of Malondialdehyde
(MDA):-was determine by

thiobarbituric acid (TBA) assay by
Mihra and Uchiyama [23].

Principal Malondialdehyde react
with thiobarbituric acid (TBA) to form
a pink coloured product.

Procedure: Sperm homogenate (500
ml) was added to 3 ml of 1%
phosphoric acid, 1.0 ml of 0.6% TBA
and 0.15 ml of 2.0% butylated
hydroxytoluene  (BHT) in 95%
methanol. The samples were heated in
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a boiling water bath for 45 minutes,
cooled and 4.0 ml of butanol was
added. The butanol phase was
separated by centrifugation at 3000
Calculations:

The concentration of MDA nmol / mg =

A = Absorption
L = light bath

rpm. All values were expressed as
nmoles MDA / mg of protein using
spectrophotometer Cecil — 1011
England in measurements.

A

— 7 x Dx10°
L X Eo

Eo = Extension coefficient 1.56 x 10° m™. cm™

d = dilution factor 6.7
Results

Table 1 demonstrated a
comparison of all sperm variables and
spermatozoal Malondialdehyde
(MDA) concentration in pretreated and
post-treated group of obese male
idiopathic  subfertile patients (n-
35).The presented results depicted that
there was a high statistically
significant difference (P < 0.05) in
active sperm motility%, immotile
sperm% and malondialhyde (nmol/mg
of protein) concentration. The results
were (61.92+1.40 VS 67.65+1.09),
(19.96+£1.17 VS 11.24+1.15) and
(1.4620.16vs 0.747.17x102)
respectively.  While, there was
significant difference (P < 0.05) in
sperm count x10 6 /ml, sluggish sperm
motility %, sperm viable %, normal
sperm morphology % and abnormal
sperm  morphology. A  probable
statistical cause of high significance of
results is attributed to the effect of
treatment on the value of sperm
variable, whereas, the significant
difference is related to the effect of
treatment on post-treated values. And
insignificant  statistical values (P
>0.05) refer to close similar values
between pre-treated and post-treated
values.
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Radioimmunoassay (RIA):

5ml venous blood was drawn from
whole participated idiopathic obese
male subfertile patients (treated and
non treated ) groups and healthy fertile
donors (control ) group at 9A.M.with
gauge 21 needle, placed on a rack for
30 min for clotting. Blood samples
were centrifuged 3000 rpm for 15min
to allow separation of serum .The
serum was aspirated and kept at -20°C
frozen until usage .RIA for luteinsing
hormone (LH), follicular stimulating
hormone (FSH) and testosterone
hormone (T) were assessed ,using
immunotech a Beckman Coulter
company (cat.# 2125)
immunoradiometric assay Kit,
reference 1M 2125-1M 3301 and
minigammacounter, LKB-Wallac
(Gamma counter).
Statistical ~ analysis; Data  were
analyzed using inbuilt functions within
the statistical package of SPSS UK
version 10 surrey UK .University of
continuous variables among the groups
was performed .Analysis of variance
(ANOVA) and least significant
deference between means at level of
significance 0.05. All hypothesis
testing two tailed, P < 0.05 was
considered statistically significant.
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Table 1 Shows a comparison of each mean sperm variables of treated group between
(pre and post treatment) of obese male subfertile normozoospermic patients (n=35)
for 3 months period. Data are presented as mean = (SEM).

P value

Sperm variable

Sperm count x10%/ml iggi
Sperm concentration 10° /semen 147.07 158.83 0.18
volume +15.40 +13.43
Sperm active motility % ﬁ% igg 0.00%*
Sperm sluggish motility % ﬁii itl)gg 0.21*
Sperm immotility % ﬂig ﬂig 0.00**
Sperm viability % iigg iigg 0.01* ‘
Normal sperm morphology % ii%g iig;’ 0.01* ‘
Abnormal sperm morphology % iigg iiég 0.01*
Malondialdehyde nmol/mg 1164166 +7. %7;110-2 0.00**

** Highly significant value P < 0.05 when value 0.00 (2-tailed)
* Significant value less than P < 0.05
Insignificant value P > 0.05

group, the results were (1.31+0.02 vs
0.74+0.12) respectively. While there
was statistically significant difference
(P< 0.05) in an active sperm
motility%, sluggish motility% and
immotile sperm %.The results were

(61.00+2.24 Vs 65.61+1.88,
19.00+1.59 vs 24.12+1.83 and
20.00+1.87 Vs 16.92+1.74)

consecutively.

Table 2 shows a comparison of all
variables and malondialdehyde (MDA)
concentration (nmol /mg of protein)
between treated (n=35) non-treated
group (n=10) for 3months period of
obese male idiopathethic subfertile
patients .The results implied that there
was a high statistical significant
difference (P < 0.05) in MDA
concentration (nmol /mg of protein)
between treated group and non-treated
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Table 2 Demonstrate comparison of each sperm mean variable between treated
(n=35) and non-treated group obese male idiopathethic subfertile normozoospermic
patients for 3 months period. Data are presented as mean =(SEM).

Sperm variable

Sperm count x10%/ml

P value

Sperm concentration 10° /semen
volume

Sperm active motility %

Sperm sluggish motility %

Sperm immotility %

Sperm viability %

Normal sperm morphology %

Abormal sperm morphology %

Malondialdehyde nmol/mg

** Highly significant value P < 0.05 when value 0.00 (2-tailed)

* Significant value less than P < 0.05
Insignificant value P > 0.0

Data of ANOVA demonstrated a
comparison of all sperm variables
among the treated group (n=35, non-
treated group n=10) of obese male
idiopathethic subfertile patients and
normal healthy fertile donor of control
group n=11. The present data showed
that there was a statistically significant
differences (P< 0.05) in sperm
sluggish motility %, sperm immotility
%, sperm viability % table(3).
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of
concentration
(nmol/mg of protein) implied a high

Generally, the results

malondialdehyde

statistically ~ significant  difference
(P<0.05) when compared control
group to treaded group and non-treated
group table (3). The high statistical
difference refers to low values of the
treated group when compared to
control and non-treated value.
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Table- 3 ANOVA comparison of each sperm variable among treated and non-treated
group with control of obese male idiopathethic subfertile patients for 3 months
period. Data are presented as mean x (SEM).

‘ ms
Post treatment
Control 0.20
Sperm count x10%/ml Non treated 46.20 0,06
treated 63.53 :
Control 183.11 0.31
Sperm concentration 10° /semen volume Non treated 161.02 0'23
treated 171.12 '
Control 66.71 0.44
Sperm active motility % Non treated 65.21 0.36
treated 67.56 '
Control 17.57 0.75
Sperm sluggish motility % Non treated 16.50 0'34**
treated 20.80 '
Control 16.43 0.40
Sperm immotility % Non treated 17.86 0.08*
treated 11.24 .
Control 68.57 0.05*
Sperm viability % Non treated 64.07 0.01*
treated 79.08 '
Control 61.42 0.30
Normal sperm morphology % Non treated 64.64 0'93
treated 66.84 :
Control 38.57 0.30
Abnormal sperm morphology % Non treated 35.35 0'92*
treated 33.16 '
Control 0.88 0.09
Malondialdehyde nmol/mg Non treated 0.54 0.01%*
treated 0.22 :

** Highly significant value P < 0.05 when value 0.00 (2-tailed)

* Significant value less than P < 0.05
Insignificant value P > 0.05

Discussion

From the preceding literature,
it is evident that obesity is an
influencing factor of male infertility
and the medical management of
human infertility is unique area of
clinical medicine [24].
Many experts believe that overweight
and obesity can be taken to reverse
both unhealthy consequences
associated with obesity and negative
impacts on male infertility [25, 26].
The increase in the incidence of
obesity has a substantial societal heath
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impact; contrasting reports have been
published whether overweight %
obesity affect male fertility [1].
Cabler's  study referred the
corresponding  decrease in  male
infertility and fecundility in parallel to
obesity and obesity should be
considered as an etiology of male
infertility [24].Obesity increases the
risk of hypogonadtropic
hypogonadism.Animal models
indicator that obesity causes liptin
insensitivity in the hypothalamus
Jeading to decrease Kissl expression
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,which in turn ,alters the release of
gonadotrophine releasing hormone
GnRH [1].Aromatase inhibitors are an
option for obese males facing
infertility problems ,especially if they
have elevated estrogen and lowered
testosterone level [27]. All above
mentioned findings support our results
table (1) that presented an
improvement in most sperm variables
of post treatment group inspite of that
our idiopathic obese patient patients
have normal gonadotropic gonadal
hormone level.

Also, corroborate with other
studies mentioned that treatment with
aromatase inhibitors lead to
normalization of patients testosterone ,
LH,FSH  hormone levels and
normalization of spermatogenesis[28,
29].Generally ,our findings are
consistent with the logic underlying
use of antioestrogens that in their
ability to favorably alter intrinsic
hypothalamus gonadal hormone axis
and clomifene citrate is the a popular
drug of selective estrogen receptor
modulator. [17] and not consistent
with [16].

On the other hand ,the present
results of high significant decrease (P<
0.05) of lipid peroxidation
,malondialdehyde concentration
between pre-treated and post —treated
group table (1) may also interpret the
participation of antioxidant effect of L-
carnitine on decrease spermatozoal
lipid peroxidation which utilize MDA
concentration as an index of sperm
oxidative stress status .Our data agree
other studies [9,10]. And also supports
Abdulrazik 's study that mentioned L-
carnitive is required during oxidation
of lipids for transport of fatty acids
from the cytosol to mitochondria for
generation of energy[11]. L- carnitive
exerts a substantial antioxidant,
anticytokines  and  anti-apoptotic
activity providing multi mechanisms
proactive effects for cells
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[11].Interestingly, a study mentioned
L-carnitive has antioxidant activity
that combines both free radicals -
scavenging  and metal-chelating
properties is consistent with our data
as well [12].

The results of table (2)
consolidate the data in table (1) in
regard to high statistical significant
decrease (P <0.05) in malondialdehyde
concentration (nmol/mg of protein)
between nontreated & treated groups
of idiopathic obese subfertile patients
.The present result corroborates with
other findings [11,12] who found out a
statistical effect of L-carnitine on
decrease reactive oxygen species that
result in decrease of spermatozoal lipid
peroxidation (MDA) as an index of
sperm  oxidative stress ,this s
explained by improved sperm
vitality% obese in idiopathic subfertile
patients is consistent with other studies
which substituted to a combination of
L- carnitine and acetyl L- carnitine
treatment after failure to respond of
treatment patient to integrated therapy
of empirical medicine as a trial of
antioxidant activity of L-carnitine
[7,26].

The main event in table (3)
that demonstrated  ANOVA
comparison of means of sperm
variable and MDA concentration with
both non-treated and treated groups of
idiopathic male obese subfertile
patients and donor volunteers control
group ,obviously, depicted a high
statistical significant  difference
(P<0.05) of MDA concentration
among non treated , treated group and
control group .Our data of pretreated
group may give an explanation of a
higher incidence of obesity -associated
male subfertility that initiate a direct
and /or indirect adverse mechanisms
of obesity on idiopathic obese male
subfertility and infertility .These
results corroborate with [11,12,30].
Interestingly, our present study
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interprets a high significant decrease
of MDA concentration in treated group
when compared to nontreated and
control group to the antioxidant effect
of L-carnitine that play a role in
decrease spermatozoal lipid
peroxidation ,that is indicated by
determination of MAD as an index of
decrease of sperm oxidative stress
.These results agree with [12].
However, till now, the etiological
cause in nearly one-third of male
infertility is unknown, the presence of
men with idiopathethic infertility who
have been successfully treated by
empirical therapeutics modalities is not
high [31].

Generally, because of the
intricate mechanisms that link obesity,
male idiopathic  subfertility —and
infertility inspite of clear shortage of

References
1-Teerds K, De Rooij D, Keijer J.
Functional  relationship  between

obesity and male reproduction .From
human to animal models .Hum Reprod
Update 2011;17{5]:667-683.

2-Hirsh 1. Male subfertility. BMJ
2003;327;(7416),669-72.

3-Haslan DW, James WP. Obesity,
Lancet 2005; 366: 1197-12009.
4-World Health Organization (WHO).
History .com 2009.

5-Carlson E , Giwercman A. Evidence
of decreasing of quality of semen
during past 50 years .BMJ
1992;305,609-613.

6-Kastori SS, Tannir J, Brannigan RE.
The metabolic syndrome and male
infertility .J Androl 2008; 29, 251-259.
7---35-Shang XJ,Huang YF ,Shang
XY .Correlation of free L-carnitine
level with accessory gland makers and
its clinical significance (Chinese )
Zhonghaa Non Ke Xue 2007:13:1507-
10.

8- Coopr TC, Moonan E,Von
Echaradstein S etal. World Health
Organization (WHO) .values for

Ahmed S. Al-Hilli, Noorhan Shakir Mhao and Najah R. Haddi

explorations of those underlying
mechanisms with lack of ineffective
therapeutic interventions.The present
study calls for more greater clinician
awareness of the effect of obesity on
fertility,better understanding of
underlying mechanisms and eventually
avenues for mitigation or treatment
and in our opinion however, this
approach may be of value in clinical
application in field of male obese
idiopathic subfertility.

In  conclusion, this study
suggests that a combination of CC and
L-carnitine may have a significant
value in improving sperm quality and
decrease spermatozoal lipid
peroxidation that may minimize
spermatozoal oxidative stress  of
idiopathethic obese male subfertility.

human semen  characturistic.Hum
Repro J 2010;16(3)231-45.

9- Lenzi A, Picardo M, Gandini L,
Dondero F. Lipids of sperm plasma
membrane: from polyunsaturated fatty
acid consider as markers of sperm
function to possible scavenger therapy.
Hum Reprod 1996; (2)246-256.

10- Lenzi A, Gandini L et al
Polyunsaturated fatty acid of germ
cell membranes ;from basic to clinic
.Contraception 2002;(65):301-304.
11-Abdelrazik H, Agarwal A. L-
carnitine and assisted reproduction.
Rev. Article .Arch of Med Sci
2009;5:1:528-562.

12- Panneerselvam KS, Kumaran S. L-
carnitine & alpha lipoic acid improves
mitochondrial function during aging
process. Clin Nutr 2006.

Eaton S .Control of mitochondrial beta
oxidation flux .Prog lipid Res 2002;41:
917-9309.

13-Eaton S. Control of mitochondrial
B oxidation flux. progress Lipid Res
2002;41:917-939.

14-Varella A, Russo A, Acquaiva R,
et al .L-propionyl-carnitine as
superoxide scavenger antioxidant &

554



Medical Journal of Babylon-Vol. 8- No. 4 -2011

YNl e - el alaad) el b Adae

DNA cleavage protector. Cell Biol
Toxicol 2000;16:99-104.

15-Zhou X, lin F, Zhai S .Effect of L-
carnitine and /or L-acyl -carnitine in
nutrient treatment for male infertility ,a
systematic review .Asia Pac J Clin
Nutr 2007;16(supp 1):383-90.
16-World Health Organization
(WHO). A double blind study trial of
clomifene citrate for treatment of
idiopathethic infertility .Int. J Androl
1992;(15) 4,299-307.
17-Vanderkerckhove P, Liford R ,Valil
A, Hughes E .Clomifene or
Tamoxifene for idiopathethic
oligoasthenospermia .Cochrane
database Syst Rev (4)1996.

18-Whitten SJ , Nangia AK, Kolettis
PN.Selected patients with
hypogondotropic hypogonadism may
respond to treatment to treatment with
clomifene citrate .Fertile  Steril
2006;86(6)1664-1668.

19-Kamischke A, Nieschlag E
Analysis of medical treatment of male
infertility.Hum Reprod 1999; 14(1) 1-
23.

20- World Health Organization
(WHO) .Laboratory manual for the
examination human semen sperm —
cervical mucus interaction, 4™ ed. New
York; Camberge University Press,
1999.

21-Shekarriz M, Sharma RK,Thomas
Jr et al .Positive myeloperoxidase
staining (Endtz test ) as an indicator of
excessive o0xygen reactive  species
formation in semen .J Assist Reprod
Genet 1995;12(2):1-5.

22-Dandekar SP and Parker GM
.Correlation between creatine kinase
activity, lipid peroxidation & water
test in male infertility .J Postgraduate
1999:45:42-8.

Ahmed S. Al-Hilli, Noorhan Shakir Mhao and Najah R. Haddi

23-Mihra  Hand  Uchiyama M.
Determination of malondialdehyde
precursor in tissue by thiobarbituric
acid test .Anal Bioch J 1978;1:271-8.
24-Cabler S, Agarwal A Flint Metal
.Obesity modern man 's fertility
enemsis .Reviews Article Asian J
Anderol 2010;12:480-9.

25-Duplessis SS ,Cabler S ,McAlister
A et al. Effect of obesity on sperm
disorders and male infertility .Review
Article Nat. Revi. Urolo 2010;7:153-
161.

26-Desai NR, Maahfuoz R, Sharma R,
et al .Reactive oxygen species levels
are independent of sperm conc.,
motility and abstinence in normal,
healthy ,proven fertile man a
longitudinal  study.  Fertil  Steril
2010;94:1541-1543.

27-Zumoff B, Miller LK, Strain GW:
Reversal of hypogonadtropic
hypogonadism of obese man by
administration of aromatase inhibitor
testosterone .Metabolism
2003;53:1126-8.

28-Roth MY ,Amory JK, Page ST,
Treatment of male infertility secondary
to morbid obesity .Nat Clin pract.
Endocrinol Metab 2008;4:415-9.
29-Raman JD, Schlegol PN.Aromatase
inhibitors for male infertility J.Urol
2003;52:1126-8.

30-Ghanem H, Shaeer U, EI segeni.
Combination of CC & antioxidant
therapy for idiopathic male infertility
.Randomized controll .Fertil Steril
2010;1:93 (7) 2232-5.

31-Afsanch K et al. Effect of L-
carnitine on sperm parameters in
patients candidated for ICSI. Iranian J
Reprod Med 2004;2;65-9.

555



