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Abstract

The present study was carried out on 60 patients with male factor infertility
compared with 60 healthy controls, their ages ranged between 20-56 years in Maternity and
Childhood Teaching Hilla Hospital and in a biochemistry laboratory of Pharmacy college of Babylon
university, between June 2014 — Junuary 2015. The purpose of this study is to investigate CK
activity, serum creatine, creatinine levels and semen parameters in infertile men only ,infertile with
DM, smoking ifertile, and hypertention with infertile patients. The present results showed a
statistically significant deferences (p<0.05) in creatine Kkinase activity, creatine and seminal
characteristics while non significant in creatinine and in Abnormal sperm morphology % .

There were statistically significant deferences between the biochemical and seminal
parameters in diabetes , hypertension and smoking patients and to control group at a p
value (P<0.05). There were no observed significant differences in creatinine and Abnormal sperm
morphology % of smokers compared to control group (P>0.05). The same results were obtained in
diabetic and hypertension when compared to control group (P<0.05). Our results indicated that
the diabetes , hypertension and smoking reduce serum CK creatinine and semen parameters in male
infertility . Enzymetic activity of CK in serum is a biochemical marker in determining infertility and
this biochemical marker will represents an important diagnostic feature with seminal parameters in
the future.

Keywords: Creatine kinase , infertility, sperm and semen analysis.

3

AadAl)
DS e Laye0 e ddy Al 038 cansal Auadll GLY) 4 deall 8 Gl e Ja)l 58 axe 58 adal)
3N sl odine B akall #3le sas (B A3 56-20 G ptjles) ZsbE, slaaall (0 60 2o A3)lke phall (e O5ilay (as
238 (e i) L2015 Jy) oIS = 2014 Ghim e 55lly b Raalay Aanal) 3S 8 Dygual) obal) yida Ay JliaYl;
& gl Bl pand il apad) (B sl S (GaLS) Gligiaas ¢ GalS b ayl bl (8 @aall s Al
DAL 3sas Ay A oda iy L idad) A 5 dadall (V) G e alilae wasT ae sdall aaddal Jls)
Osilay el (alad¥) 3 (ssiall Ll (and il 5 opilySlly S (il S asdl Adled 3 (P <0.05) Lilaas) s <l
OabSl b adagale Bagien o5 s (S o Al all oda & il ity ol ek gLl il (oSl g (se
. (P <0.05) xicsylana) de gana go Ahjlae pall Jatna g i)y, Cpitadls, )Sudl (aimpe 8 Z53LEN Aygiall lilgall 3504
Absale dysine 358 llia (S5 Al 5 akall (e sl (pAll GalASY) (8 o) ian (3 50l (LS (o (8 (alias) @iy
) s e Jsasl @ 5.(0.05 <P) syl Ao ganes A5)lke citaa) (e 73U Aysiall Sl 35085 cpasl SN 8
gy (Sl (e o Lindls cyelily 1(0.05> P) sylasd) A sana po Alkall die pall Jaiia g lily (5Sl1 (oare b
G S bl e ey Dbl LS sie el b (ggiall i) cilaleally b S Ghadd) i il aall Jaia
G s Cldedl e Aalell el e i AsbaSsll Ale ol aball yoat b AlaSodl Adle s Jead)
. aianall

@sial) L) sy siall cililgaall cadall ¢ LS (palSY cdalidall cilalgl)

141


mailto:safawahab4@gmail.com
mailto:nadia.h.kadhum@gmail.com

Journal of Babylon University/Pure and Applied Sciences/ No.(2)/ Vol.(26): 2018

Introduction

Infertility is a medical condition characterized by an inability men to cause
pregnancy in a fertile women. Approximately 50% of infertile couples are related to
male factor. Infertility is common among couples with childbearing age (Sidhu et
al., 1998). Infertility is a growing problem in the world. In 2010, an estimated 48.5
million couples worldwide were infertile (Mascarenhas et al., 2012). The etiology of
male factor infertility is poorly understood. Male factor infertility is a
common condition with unknown etiology in most of the cases . One of the
reasons that lead to infertility in men is the abnormality of Sperm , as well as a
number of diseases and lifestyle-related and the effect on fertility are linked to and
the effect on fertility in men, such as obesity, diabetes and smoking (Hirsh , 2003;
SANDRO et al, 2012; Gaur et al., 2007). Creatine kinase (CK) is a
mitochondrial and cytosolic enzyme. This enzyme catalyzes the conversion of
creatine to phosphocreatine and consumes adenosine triphosphate (ATP) and
adenosine diphosphate (ADP) as follows: (Oda et al.,2010)
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The CK enzyme is distributed in various organs and cell types such as: brain,
spermatozoa, skeletal, heart muscle, retina , hair cell of the inner ear, smooth
muscle, and nervous systems (Maysoon, 2012). CK is an important enzyme in
tissue cell that consumes ATP rapidly. This enzyme supplies ATP to the sperm. Its
biological role is to provide an ATP buffering system for tissues that require large
amounts of energy (Ghassan and Hedef, 2009). Many Studies show that the
phosphoryl creatine and ATP shuttle are important energy sources for sperm (Miyaji
et al., 2001). Thus CK is an important enzyme in sperm. Serum creatinine is an
important indicator of renal health. Creatinine is produced via a biological system
involving creatine, phosphocreatine , and adenosine triphosphate. It is removed from
the blood by the kidneys (Allen et al., 2012). Creatine is synthesized primarily in the
liver and then transported through blood to the other organs, muscle, and brain,
where, through phosphorylation, it becomes the high-energy compound
phosphocreatine (Taylor, 1989). Creatine conversion to phosphocreatine is catalyzed
by creatine kinase; spontaneous formation of creatinine occurs during the reaction
(Mcleish and Kenyon, 2005).

A central compound in the energy metabolism of cells in tissues with a
highly fluctuating energy demand is Creatine. The non-enzymatic conversion of
creatine to creatinine, which is finally excreted in urine, the creatine body pool must
be maintained by de novo synthesis and nutritional intake. The de novo synthesis is
mainly localized to liver, kidney, and pancreas (Wyss and Kaddurah-Daouk, 2000).
The creatine/phosphocreatine system is an essential part for cellular phosphate
coupled energy storage and production, especially in tissues subject to high
metabolic demands. This system is important to transfer energy from mitochondria

142


https://en.wikipedia.org/wiki/Serum_%28blood%29
https://en.wikipedia.org/wiki/Creatine
https://en.wikipedia.org/wiki/Phosphocreatine
https://en.wikipedia.org/wiki/Adenosine_triphosphate
https://en.wikipedia.org/wiki/Kidneys
https://en.wikipedia.org/wiki/Creatine
https://en.wikipedia.org/wiki/Phosphorylation
https://en.wikipedia.org/wiki/Phosphocreatine
https://en.wikipedia.org/wiki/Creatine_kinase

Journal of Babylon University/Pure and Applied Sciences/ No.(2)/ Vol.(26): 2018

to the flagellum, which is essentially for the swimming of sperms. Therefore, we
propose that CK has an important role in sperm movement. The aim of this study
was to determine the mean concentration of serum CK and semen parameters of
infertile males and to compare the result of serum CK concentration with semen
parameters between infertile males and healthy normal fertile volunteers (control
group). This research was trying to examine differences in serum CK , creatine and
creatinine levels between normal healthy donors and infertile patients with various
diagnoses , to determine the link between these levels and the quality of sperm in
DM , smoking and hypertention infertile males.

Materials and Methods
Subjuct selection

The study was done during the period from June 2014 to Junuary 2015. All
mesurments were done in a clinical biochemistry laboratory of college Pharmacy,
university of Babylon. The study sample include 60 infertile patients aged from 20
to 56 years , and 60 apperantly healthy volunteers in the same ages range as control
group. This study involved patients and healthy subjects were invistigated for the
enzymes activity of CK, creatine, creatinine and semen analysis .

CK was determined according to Biolabo manufacture kit [CK-NAC].The
principle of kit is enzymetic method described by Oliver and modified by Rosalki and
later by Szasz(Szasz et al., 1976). Creatinine was determined according to
Biolabo manufacture kit (Jaffe’s reaction , colorimetric reaction) and involving
the alkaline ~ sodium  picrate  method, is the widely accepted for
creatinine measurement (Tietz, 1999). Creatine was determined by The non-
enzymatic method genemlly employed in biological samples lack specificity, because
of interference from sever& compounds normally present. The determination of
creatinine and creatine in serum is based on the Jaffh reaction after conversion of
creatine into creatinine.The mathmaticall relation between creatine and creatinine is
described by ratio of molecular weight of creatine to molecular weight of creatinine.

Semen collection and preparation

Samples of semen ejaculate were collected from all married patients and
volunteers in laboratory of Maternity and Childhood Teaching Hilla Hospital, and
brought within 20 minuts into a clean aseptic vails. After ejaculation the specimens
were allowed to liquefy at 37°C for 30 minutes before the sperm characteristics
(concentration, motility, and morphology) were evaluated. seminal fluid analysis
was performed to measure sperm concentration, sperm morphology, sperm motility
in accordance with the recommendations of the World Health Organization (WHO)
(World Health Organization, 1999). Seminal plasma was separated by centrifugation
at 2000 x g for 10 minutes at room temperature. The supernatant was removed
immediately and kept in 20°C. The specimen and all microscopic and macroscopic
examinations were examined according to WHO criteria.

The semen samples were liquefied after 30 minuts at room temperature.
Semen samples were placed at 37°C for liquefaction, followed by routine semen
analysis, and the remaining semen samples were centrifuged at 500xg for 30
minutes. The upper layer seminal plasma was collected for the determinations of
biochemical markers. The supernatant was measured by a centrifuge test tube and it
was used for enzymatic measurements (Dandekar and Parker ,1999).
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Blood samples were centrifuged at 3 000 xg for 5 minutes to isolate serum for
the same analyses as for seminal plasma. For each measurement a 5uL aliquot was
loaded on a 20- um counting chamber (MicroCell, Conception Technologies, Inc
La Jolla, CA) and analyzed for motility , sperm count , Sperm concentration and
Motility were verified manually by Olympus BH2-S microscope Olympus; Tokyo,
with a X20 positive phase-contrast objective. The WHO criteria for sperm
normality used were as follows: sperm concentration >20 millions/mL of ejaculate,
percentage of sperm motility >50% and normal sperm morphology >30%.

Statistical analysis.

All data collected from patients and control groups were analysed using
SPSS program version 15. The data were analysed as mean and standard deviation
(SD), also the significant value was examined as p<0.05.

Results and Discussion:

The analysed data for serum of infertile patients show a decrease in both CK
activity and creatine concentration with respect to control group, while there is no
change in creatinine conc. , as shown in table (1). It seems that the CK activity
decrease from 98.45+.20.595 in control group to 70.5 + 6.128 IU/L in patients group,
at the same time creatine conc.was decreased from 0.908+0.123 to 0.76 + 0 .157 in
both control and patient groups respectively ,The results in table(1) indicate
significant difference at (P<0.05) .

Table (1): The levels of CK activity, creatine and creatinine in serum of infertile
patients compared with healthy controls .

Ck activity(1U/L) Creatine(mg/dl) Creatinine(mg/dl)
Control 98.45+.20.595 0.908 +0.123 0. 827+.432
Patients 70.5 + 6.128* 0.76 + 0.157* 0.862 +.0118

* Significant value less than P < 0.05.

No available data are present to compare our results with other studies. The
activity of creatine kinase (CK) in serum has been observed in a variety of clinical
conditions. These results may be found as a consequence of diminished efflux of the
muscle enzyme in serum from reduced physical activity caused by illness or
advanced age or may result from reduced muscle mass accompanying muscle
wasting or cachectic states(Sidney ,1998).

The present results in Table (2) showed a comparison between seminal
characteristics in infertile male and control groups .The present data revealed that
there was a statistically significant differences (P<0.05) of sperm cell count per 1 ml
of seminal fluid and seminal fluid volume when compared with control group. Also
differences are seen in the other seminal parameters as well: Sperm active motility,
Sperm sluggish motility, Normal sperm morphology % and sperm concentration per
1 ml when compared with control group.There are no significant differences in
Abnormal sperm morphology percentage when compared with control group. semen
analysis is an essential of the laboratory evalution of the infertile men and it still
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provides the fundamental information on which clinicians base their initial diagnosis
, SO it is imperative that it is performed as accurately as possible.

The results in the table (2) showed a comparison between seminal
characteristics in infertile male and control groups . Sperm concentration, sperm cell
count, percentage of Sperm active motility , Sperm sluggish motility and seminal
fluid volume in sperm decreased differences at (P<0.05), and Normal sperm
morphology percentage was significantly higer than control group. There are
no significant differences in abnormal sperm morphology percentage when
compared with control group. The seminal analysis and that CK activity in serum
have help to define the severity of the male factor. A low sperm count and the
decreased in thep perm motility (movement) which indicates the Sperm
abnormalities. our results agreed with other studies (Sallmen et al.,, 2006;
Magnusdottir et al., 2005; Ahmed et al., 2012). There is no significant effect
about the sperm abnormality, so we suggest for more future study using
other parameters . They are a critical factor in male infertility.

More than 90% of male infertility cases are due to low sperm counts, poor
sperm quality, or both. The remaining cases of male infertility can be caused by
many conditions, including anatomical problems, hormonal imbalances, and genetic
defects. Aging also can reduce sperm counts and motility. If less than 40% of
sperm are able to move in a straight line, the condition is considered abnormal.
Sperm that move sluggishly, these results may be due to genetic or other defects that
render them incapable of fertilizing the egg. Poor sperm motility may be associated
with DNA fragmentation and may increase the risk of passing on genetic diseases.

Table(2): seminal characteristics in infertile male and control groups.

Sperm variables Infertile male Control group
Mean + Sd. Mean = Sd.

Total count x10%/ml 41+ 358 60.33+5.13
Sperm active motility % 23.5+ 15.37* 65.61+1.85
Sperm sluggish motility % 11.667+6.416* | 30+ 2.8

Normal sperm morphology % 48.46+2.96* 37.38+ 2.5
Abnormal sperm morphology % 36.53+2.96 34.61+2.56
Volume(ml) 2.02+ 1.23* 4.1+ 0.08

Conc 10°%/semen volume 26.6+19.39" 67. 4+25.9

* Significant value less than P < 0.05

Abnormal Sperm Morphology refers to shape and structure. Abnormally
shaped sperm cannot fertilize an egg. In our findings , there are no significant
differences in Abnormal sperm morphology % when compared with control group,
that’s mean no Abnormally shaped sperm . Lower amounts of volume and
concentration can be a sign of prostate problems, blockage, or retrograde ejaculation.
Abnormal results may suggest prostate gland problems or lack of sperm. The volume
of the semen sample, approximate number of total sperm cells, sperm motility,
and % of sperm with normal morphology are measured. This is the most common
type of fertility testing
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Table(3): Biochemical and seminal parameters in diabetes , hypertension and

smoking patients compared with healthy controls.

Variables Smoking | Hypertension | Diabetic infertile | Control group

infertile male | infertile male | male Mean + Sd. | Mean + Sd.
Mean + Sd. Mean + Sd.

Total count 35.5+3.06* 43.4+3.11° 48.2+3.4* 60.33+5.13

x10%/ml

Sperm active 24.416+17.33 | 22.23+14.85 |23.4286+15.06° | 65.61+1.85

motility %

Sperm sluggish | 12.0833+6.5" 10.88+5.66* | 11.42+ 5.34* 30+2.8

motility %

Normal sperm | 48.5+ 2.1* 47.6+2. 5* 48. 6+2. 6* 37.38+ 2.5

morphology %

Abnormal 35.1+2.4 36.2+2.5 36.5+2. 6 34.61+2.56

sperm

morphology %

Volume(ml) 24231+ 1.15 | 1.7+0.9 1.607+0.9441" 4.1+ 0.08

Conc 10°%/semen | 25.15+14.51* 27.4+18.97* 31.75+18.34* 67. 4+25.9

volume

Ck activity 50.23+10.52* 72.82+6.22" 64.357+5.676* 98.45+.20.595

(IU/L)

Creatine(mg/dl) | 0.687+0.036* 0.75+0.16* 0.725+0.131* 0.908+0.123

Creatinine 0.831+0.083 0.857+0.12 0.827+0.091 0. 827+.432

(mg/dl)

* Significant value less than P < 0.05

Table(3) showed there were significant deferences observed between the

biochemical and seminal parameters in diabetic , hypertention and smoking patients
with compared to control group at p value (P < 0.05). There were no observed
significant differences in creatinine and abnormal sperm morphology % of smokers,
diabetic and hypertention with compared to control group (P < 0.05). The main cause
of male infertility is low semen quality. In men who have infertility can be caused by
low sperm count due to endocrine problems, drugs, radiation, or infection. There
may be testicular malformations, hormone imbalance, or blockage of the man's duct
system (Mishail et al., 2009).

Today diabetes mellitus has emerged as a major healthcare problem
throughout the world. Diabetes mellitus (DM) is known to cause many systemic
complications including male reproductive dysfunctions and infertility. Several
clinical studies have focused on the molecular mechanism responsible for the
alterations induced by DM in male reproductive potential including endocrine
disorders, neuropathy, and increased oxidative stress (Thompson and Bannigan,
2008).

Our results showed that diabetes can lead to reduced sperm quality due
to deficiencies in the semen quality is used as an important measure of male
infertility. Our findings were agree with Garcia-Diez et al.was stated that type 1
diabetes mellitus (insulin-dependent) lowers seminal fluid volume, the concentration,
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motility, and the proportion of normal shape spermatozoa (Garcia-Diez and
Corrales-Hernandes, 1991). Sexual dysfunction in all its forms (reduced erection,
impotence, and other libido dissociations) is an accompanying phenomenon of the
diabetic disease. Testicular dysfunction, impotence, decreased fertility potential and
retrograde ejaculations are conditions that have been described in diabetic males.
Diabetes is also the most common cause of erectile dysfunction in men.

Poor semen quality has also been reported in diabetic men, including
decreased sperm motility and total count. Because sexuality and fertility are
important aspects in the lives of individuals and couples,
and considering that over 177 million individuals worldwide suffer from Dia
betes (Agbaje et al., 2007). This study highlighted the diabetes
cause implications for sexual problems. Diabetes is a well-recognized cause of
male sexual dysfunction , which in itself may contribute to subfertility. The results
of this study showed a decrease in semen volume, sperm count, and sperm motility
in smokers infertility patients compared with non-smokers. Smoking has been
caused of death in our society and the most important public health issue of our time
and Tobacco smoking is killing 1 in 10 adults in worldwide (Ng et al., 2014).

Lifestyle factors such as smoking and substance abuse can lead to problems
with fertility in men. Chemicals such as : nicotine, cyanide, and carbon monoxide,
in cigarette smoke effect on the rate of sperm. Male smokers can suffer decreased
sperm quality with lower counts (numbers of sperm) and motility (sperm’s ability to
move) . Smoking might also decrease the sperm’s ability to fertilize eggs that’s
mean may cause infertility (Dai et al., 2015).

A number of studies have shown that the harmful products in
tobacco damage the testicles and kill sperm (Thompson and Bannigan, 2008 ;
Agarwal et al., 2005; Robbins et al., 2005). Many studies were similar to our study in
that smoking reduces semen quality (Zhang et al., 2000; Gaur et al., 2007). The
findings of this study shown that CK activity in serum , sperm cells and total semen
significantly decreased with smoking. The present study has been suggested that
harmful components of tobacco smoke are able to pass through the blood- testis
barrier and damage the sperm. Ghaffari et al. (Ghaffari et al., 2008)
have suggested that some cigarette components such as nicotine, cotinine
and cadmium can decrease human sperm CK activity in an in vitro model but in this
study ,we have demonstrated that ck activity in serum was decreased . The our
study showed that the smoking affect CK activity in serum, sperm count cells,
volume ,creatine, concentration and normal morphology.

These resuls indicated that exposure to smoke can diminish sperm motility
via inhibition of CK activity and creatine. As sperm motility depends on intact
mitochondrial function and energy levels. Thus reduced intracellular creatine stores
may contribute to decreased sperm motility leading to male infertility. The findings
in our study showed that the sinificant deferences of CK activity in serum, sperm
count cells, volume ,creatine, concentration and normal morphology in patient with
hypertension (high blood pressure) and DM , but abnormal sperm morphology
% and  creatinine  showed no deferences in those  patients. Several
studies demonstrated that the hypertension in men could be associated with impaired
reproductive potential(Fogari et al., 2002).

Finally , from this viewpoint , the present study suggests that it is necessary
tofocus on the possible effects of DM , smoking and hypertention as an etiology of
male infertility in men and the cause of reduced fertility may accompanied in a fact
of existing to the decrease concentration of serum CK and semen quality .
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Conclusion

Enzymatic activity of CK in serum is an important biochemical marker in
determining nfertility and this biochemical marker is represents an important
diagnostic feature. We found from the biochemical and seminal parameters in the
diabetic , hypertention and smoking cause impaired sperm quality and CK levels in
male. As a consequence, this effect may be one of the several important factors that
possibly cause infertility in male. This research was performed to discuss the relation
between diabetes, hypertension and smoking with male infertility. In this study we
found that there was a decrease in the sperm quality and CK levels in serum.

Refrences

Agarwal A, Prabakaran SA, Said TM . 2005."Prevention of Oxidative Stress Injury to
Sperm™. Journal of Andrology. 26(6):654—60.

Agbaje I.M.;. Rogers D.A;. McVicar; C.M and et al. 2007; Insulin Dependant
Diabetes Mellitus: Implications for Male Reproductive Function. Hum
Reprod. 22(7):1871-1877.

Ahmed S. AIl-Hilli. , Noorhan Shakir Mhao and Najah R. Haddi. (2012) .
Spermatozoal creatine kinase (CK) concentration as an indication of idiopathic
obese subfertile males with normozoospermia. Kufa Med.Journal.\VOL.15.No.1,
196-203.

Allen, Patricia J., et al. 2012; Creatine metabolism and psychiatric disorders: Does
creatine supplementation have therapeutic value? Neuroscience and
biobehavioral reviews. 36(5): 1442-62.

Dai JB, Wang ZX, Qiao ZD. 2015; The hazardous effects of tobacco smoking on
male fertility. Asian J Androl. 17: 954-60.

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

Fogari R, Zoppi A, Preti P, Rinaldi A, Marasi G, Vanasia A, Mugellini A.
2002;Sexual activity and plasma testosterone levels in hypertensive males. Am J
Hypertens. 15(3):217-221.

Garcia-Diez L.C., Corrales-Hernandes J.T. 1991;Semen characteristics and diabetes
mellitus. Arch Androl. 26(2):119-28.

Gaur D.S., Talekar M., Pathak V.P. 2007; Effect of cigarette smoking on semen
quality of infertile men. Singapore Med J. 48(2): 119 -123.

Gaur DS, Talekar M, Pathak VVP. 2007;Effect of cigarette smoking on semen quality
of infertile men. Singapore Med J. 48(2): 119 -123.

Ghaffari MA, Abromand M, Motlagh B. 2008;in vitro inhibition of human sperm
creatine kinase by nicotine, cotenine and cadmium, as a mechanism in smoker
men infertility. Int J Fertil Steril. 2(3):125-130.

Ghassan T. Alani , Hedef D. El Yaseen. 2009;Creatine Kinase Activity and
Malondialdehyde in the Seminal Plasma of Normospermic Infertile Males. Fac
Med Baghdad. 51(3):363-340 .

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

Magnusdottir EV, etal. 2005; Persistent organochlorines, sedentary occupation,
obesity and human male subfertility. HUM Reprod .20:208-15.

Mascarenhas M.N., Flaxman S.R., Boerma T., Vanderpoel S., Stevens GA. 2012;
National, regional, and global trends in infertility prevalence since .1990: a
systematic analysis of 277 health surveys. PLoS Med. 9(12):1-12.

148



Journal of Babylon University/Pure and Applied Sciences/ No.(2)/ Vol.(26): 2018

Maysoon M.N.M. Saleem. 2012;Determination of Some Biochemical Marker Levels
in Serum of Patients with Congestive Heart Failure, Angina Pectorisand
Myocardial Infarction. Eng.&Tech.Journal. 30 (6):939-949.

Mcleish, M.J., Kenyon, GL. 2005 ;Relating structure to mechanism in creatine Kinase.
Crit. Rev. Biochem. Mol. Biol. 40 (1): 1-20.

Mishail, A., et al. 2009: Impact of a second semen analysis on a treatment decision
making in the infertile man with varicocele. 1809-1811.

Miyaji K., Kaneko S., Ishikawa H., Aoyagi T., Hayakawa K., Hata M., et
al.2001;Creatine kinase isoforms in the seminal plasma and the purified human
sperm. Arch Androl. 46(2):127-134.

Ng M, Freeman MK, Fleming TD, Robinson M, Dwyer-Lindgren L, et al. 2014,
Smoking prevalence and cigarette consumption in 187 countries, 1980-2012.
JAMA. 311:183-92.

Oda M.Al-Zamily, Lamia A. M. Al-Mashhedy, Mahmoud H. Hadwan. 2010;The
Correlation between Lactate Dehydrogenase, Creatine Kinase and Total thiol
Levels in Sera of Patients with f-Thalassemia. National Journal of Chemistry. 39:
565- 570.

Robbins WA, Elashoff DA, Xun L, Jia J, Li N, Wu G, Wei F. 2005; "Effect of
lifestyle exposures on sperm aneuploidy”. Cytogenetic and Genome Research.
111 (3-4):371-7 .

Sallmen M,Sandelar DP, Hoppin JA, etal. 2006; Reduced fertility among overweight
and obese men. Epidemiology 17:520-3

SANDRO L.V., ROSITA C., ENZO V., ROSARIO D., and ALDO E. C. 2012;
Diabetes Mellitus and Sperm Parameters. Journal of Andrology. 33( 2): 145-153.

Sidhu R. S., Hallak J., Sharma R. K, Thomas A. J., and Agarwal. A. 1998;
Relationship Between Creatine Kinase Levels and Clinical Diagnosis of
Infertility. Journal of Assisted Reproduction and Genetics. 15(4):188-192.

Sidney B. R . 1998;Low Serum Creatine Kinase Activity. Clinical Chemistry. 44(5):
905.

Szasz, G., Gruber, W., and Bemt, E., 1976, Clin chem. 22, p 650-656.

Taylor, E. Howard. (1989). Clinical Chemistry. New York: John Wiley and Sons.
pp. 4, 58-62.

Thompson J., Bannigan J. 2008;Cadmium: toxic effects on the reproductive system
and the embryo. Reprod Toxicol . 25(3): 304-15.

Tietz N.W. (1999) Text book of clinical chemistry , 3rd Ed.C.A. Buritis , E.R.
Ashwood , W.B. Saunder p.657-666 and p. 1241-1245, 728, 1185-1190.

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

Wyss, M. and Kaddurah-Daouk, R.. 2000 ;Creatine and creatinine metabolism.
Physiol. Rev., 80:1107-1213.

Zhang JP, Meng QY, Wang Q, Zhang LJ, Mao YL, Sun ZX. 2000; Effect of smoking
on semen quality of infertile men in Shandong, China. Asian J Androl. 2(2): 143-
146.

149


https://en.wikipedia.org/wiki/Varicocele

