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Abstract: Concentrations of Zinc (Zn), Manganese (Mn) and Magnesium (Mg) in the semen of infertile male
with and without varicocele in relation to serum steroid hormones, spermatozoa quality were evaluated. The
study group comprised of 300 men, 102(34%) with varicocele, 123(41%) without varicocele and 75(25%) fertile
control groups which were randomly selected. Seminal analysis was performed (including volume, sperm count,
motility, viscosity, viability and morphology) with biochemical measurements of fructose and mixed
agglutination reaction (MAR) for ASA. Atomic absorption was used to estimate the level of Zn, Mn and Mg
in the seminal plasma. Serum levels of progesterone and testosterone were estimated using a competitive
chemo-luminescent enzyme immunoassay. A significant difference in sperm viscosity, sluggish and immotile
sperms, progesterone was appeared among infertile males with and without varicocele in comparison to fertile
groups. Despite the significant decreases of semen Zn and Mg among infertile male (with and without
varicocele) in comparison with fertile (p<0.05), the mean Mg concentration was significantly high in cases with
abnormal progesterone levels (p= 0.03) and sperm count (p =0.001). Furthermore, Zn and Mg were significantly
increased (p =0.001) with sluggish and immotile sperms among infertility cases. Mn level appeared to be
significantly decreased in infertile male without varicocele, but increased in those with varicocele as compared
to fertile males (p =0.001). Yet, the proportion of abnormality in sperm viability, progressive motility and sperm
count is increased with increasing Mn levels in seminal plasma, whereas low level of Mn showed a negative
effects on seminal fluid volume, morphology, fructose and leukocytospermia (p < 0.05). It is suggested that
seminal plasma Zn, Mn and Mg exert particular effects on steroid hormone and semen quality. However,
measurement of seminal plasma trace elements may serve as an accurate parameter to evaluate male fertility
since they are correlated with the derangement of semen parameters especially sperm motility, volume, count
and viability. 
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INTRODUCTION function  as  well  as  hormonal alterations [2]. These

The  male  reproductive  system  is  very   sensitive system;     either   by   causing  hypothalamic-pituitary
to  many  factors  which   are   contributed   to a axis disruption  or  by  directly  affecting spermatogenesis,
decrease of sperm quality. These factors are resulting  in  impairs  semen quality [3]. Studies have
environmental pollution, nutrition, diseases and others shown that Mn and zinc (Zn) can alter reproductive
[1]. Trace metals exposure is associated with impaired functions,  with  effects  on semen quality and infertility
semen quality due to their direct effect on testicular [4].

metals could adversely affect the male reproductive
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The levels of some trace elements and enzymes in testicular oxidation stress by markedly reducing the
seminal fluid were investigated in fertile and infertile men, testicular antioxidant enzymes [20]. Mn and Zn are
mainly for the purpose of evaluating the functional integral part of enzymatic anti-oxidants. They are known
condition of the genital accessory glands [5]. Zn and Mg to play important roles in the catalytic activities of major
are among the major cations secreted by the prostate antioxidant enzymes [21]. Mn has been shown to be a
gland [6] and their relationship to male infertility is not chain-breaking antioxidant in biological systems. It
clear. However, there is evidence that altered seminal activates several polymerases at low concentrations, but
levels of Zn and Mg have been correlated with decreased inhibits them at higher concentrations [22]. Besides,
fertility potential and low levels of these cations in hormonal deficiency was postulated to contribute or
seminal fluid have been observed in infertile men suffering result from testicular oxidative stress [23, 24]. 
from poor seminal fluid quality such as oligospermia, Only a limited number of studies have addressed the
asthenospermia and prostatitis [7]. In addition, Zn plays reproductive health of men exposed to deficiency of trace
an important role in normal testicular development, elements. The findings of these studies are not entirely
spermatogenesis and sperm motility [8]. Therefore, low consistent with respect to the effect of trace elements on
zinc intake levels might incur delay of testicle measures of semen quality including sperm density,
development and cessation of spermatogenesis [9]. count, motility and morphology. The present study was
Despite this, the World Health Organization [10] estimates designed to establish the possible relationship of Zn, Mn
that one-third of world population is deficient in Zn [11]. and Mg with infertility in Jordan population.
Understanding male infertility induced by heavy metals
deficiency is complex because they are involved in several MATERIALS AND METHODS
integrated processes associated with reproduction. They
are required for normal functioning of hypothalamic- Study Groups: Two hundred and twenty- five infertile
pituitary-gonadal axis [12]. It is not clear with certainty, as males including 102 (34%) patients with varicocele and
to how much heavy metals level in seminal plasma affects 123 (41%) without varicocele which were recruited in this
the sperm function. study. Their mean ages were 31.3±5.2 and 32.3±5.9 years,

Some studie [4, 13] have shown that Zn and Mn can respectively. Men were attending the infertility
alter reproductive functions and their  absence  may lead department at Medical Hussein City Hospital in Jordan
to the inhibition of enzyme systems required for sperm with complete medical and clinical histories. Patients
motility. Mn is a potent stimulator of sperm motility married and infertile (With their fertile female partner)
through the activation of adenylate cyclase [14]. which were for at least more than one year of
However, High serum Mn levels appeared to have harmful unproductive intercourse. A questionnaire survey
effects on sperm morphology and motility among healthy collected data regarding patient occupation, marital
men with no occupational exposure to Mn [15]. In status, infertility history and other data. Patients with a
addition, Mn, Mg and Zn act as cofactors for a variety of history of heavy metals exposure or who resided in areas
important enzymes and have been associated with known to have heavy metals contamination, smokers and
reduced semen quality in rodents and humans [16, 17]. alcoholic consumers were excluded from this study.

The most common identifiable cause of male Varicocele was diagnosed after physical examination,
subfertility is varicocele, a condition of palpably duplex and Color Doppler Ultrasonography. All cases of
distended veins of the spermatic cord. There is increasing varicocele were classified as grade I (Palpable distension
evidence pointing towards the role of reactive oxygen detected only during a valsalva manoeuvre) [25]. Control
species (ROS) and oxidative stress in the pathogenesis of group was randomly selected from other outpatient clinics
vricocele. ROS production is usually high in those of the same hospital and consists of 75 (25%) fertile
patients who can deplete the defense present in the testes married males with mean age of 33.36±6.27 years. They are
and in seminal plasma. Hyeon et al. [18] demonstrated clinically asymptomatic males without varicocele and
that patients with varicocele have significant increase in normal seminal fluids. Informed consent was obtained
spermatozoa DND damage, which attributed to high ROS from all study cases. 
levels in semen. The over production of ROS is crucial as
an apoptosis-triggering mechanism. In patients with Seminal Fluid Samples: Semen specimens were collected
varicocele an elevation in ROS and depression in the total through masturbation after 3 days abstinence. Each
antioxidant capacity levels of the semen was observed patient provided  at  least  two  samples within one
[19]. Exposure to heavy metals might act as inducer of month.  Samples   were  incubated for 30 min at 37°C for 
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liquefaction. A routine semen analysis was performed stock solutions containing 1000 pg/mL of the analyte as
upon liquefaction according to WHO to measure volume, nitrates. Blanks were prepared in a similar fashion as
pH, sperm concentration, motility, viscosity, viability and samples.
morphology (WHO, 2010). The remaining semen sample
was centrifuged at 1000 ×g for 10 min; the seminal plasma Mixed Anti-globulin Reaction (MAR) Test: The MAR
was separated for three equal parts and stored at -70°C test is performed by mixing fresh, untreated semen with
until further analyses. Morphology was determined after sheep blood cells (SRBs) coated with human IgG. A
incubation of the sample with trypsin for 10 minutes at monospecific antihuman-IgG antiserum is added to this
25°C according to the methylene blue eosin staining mixture, which was mixed and read within 10 minutes.
procedure, feathering and fixation by flame. At least 100 Positive and negative control samples were run along with
cells were examined at a final magnification of 1000x. each experiment. The formation of mixed agglutinates
Viscosity of the liquefied sample was estimated by between sRBC and motile spermatozoa proves the
introducing a glass rod into the sample and observing the presence of IgG antibodies on the sperms. Immunologic
thread that forms on withdrawal of the rod. Threads infertility is suspected when 10%-90% of the motile
obtained from normal samples should not exceed 2 cm in spermatozoa attached to the RBCs [27]. 
length [26]. Motility was expressed as a percentage of
motile spermatozoa and their mean velocity. The Determination of Seminal Fluid Fructose: The method is
conventional analysis is recommended in which a fixed adopted from that of Seliwanoff [28]. The principle
volume of semen is delivered onto a clean glass slide and depends upon the presence of fructose (Ketoses), which
covered with a mm cover slip (WHO, 2010). The forms a pink color when heated, with resorcinol in the
preparation is then examined at a magnification of 400xs. presence of hydrochloric acid (ARCOMEX, Fructose.
The microscopic field is scanned systematically and the S.F). Intensity of the red complex is proportional to the
motility of each spermatozoon encountered is graded a, b, fructose concentration and measured photometrically at
c, or d. At least 100 spermatozoa are classified in this way. 490 nm [29]. Normal fructose level in the seminal plasma
The presence of 50% or more with forward progression is 120-500 g/dl.
(Categories a and b) or 25% or more with rapid
progression (Category a) within 60 minutes of ejaculation Hormone Estimation: Serum levels of progesterone and
were considered as normal results. The results were testosterone were estimated by a competitive
averaged for the two samples and a single value was used chemoluminescent enzyme immunoassay using
for each parameter. Sperm motility was calculated by IMMULITE 2000 Progesterone and IMMULITE 2000.
multiplying sperm concentration (x10 /ml) and semen Total Testosterone which was utilized specific antibody-6

volume (ml). coated polystyrene beads as a solid phase [30, 31].

Trace Elements Determination: Determination of Zn, Mn labeled regent and the bound label was then quantified
and Mg was carried out according to a reference of using using a specific chemoluminescent substrate. Light
Atomic absorption spectrophotometer (AA 6650 emission was detected by photomultiplier tube and the
Shimadzu). results were calculated for each sample. The normal

Frozen semen samples were liquefied at room ranges for progesterone is 0.27-0.9 ng/ml and for
temperature and digested in covered beakers in a fume testosterone 262-1593 ng/dl.
cupboard with a 1:1 solution of highly purified HN03

under moderate heating conditions (85°C). Al1 lab ware Statistical Analysis: The collected data was entered to
used  was  previously  treated  with  10%  nitric  acid  for statistical Package for Social Sciences (SPSS) version 19.
48 hours and copiously rinsed with distilled - deionized The descriptive statistics using frequency and percentage
water to eliminate possible traces of heavy metals. Semen was used to describe the study variables. The continuous
samples were diluted 1:50 for Zn, Mg and 1:5 for Mn variables within the database were converted to rank
determination. Concentrations were determined by cases using four ranks. The ranking was used as a
comparison with  standard  curves  covering  different procedure to make possible to test two discrete variable
concentration ranges. Aqueous standards for plotting using non-parametric statistics. Kruskal- Wallis test was
calibration graphs were obtained by serial dilution of used to test the effect of independent variables. 

Samples were incubated with alkaline phosphatase-
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RESULTS testosterone, while (0.15-0.86), (0.15-1.10) and (0.09-0.89)

Serum and seminal plasma obtained from 300 men varicocele and fertile males, respectively (Table 1).
including infertile with varicocele, infertile without However, no significant differences appeared in
varicocele and fertile control males. Their ages varied from testosterone concentration between infertile and fertile
25 to 47 years, thus covering the entire span of the group. Progesterone level was found to be significant
reproductive years. Seminal fluid and serum samples were among infertile and fertile cases. 
investigated for the possible relations between trace
metals (Zn, Mn and Mg), seminal fluid parameters, Trace  Elements  Concentration in the Seminal Fluid:
fructose levels, autoimmunity to sperm antigen and The mean concentration of Zn and Mg in the seminal fluid
steroid hormones. among infertile male without varicocele was 47.36,

Seminal Fluid Parameters: The criteria for with  varicocele  and 61.45, 29.8µg/ml for fertile male
normozoospermia was a concentration of = 20x10(6)/ml, (Table 2). This decreases in Zn, Mg among infertile as
with grade a motility in 25% or grade a and b motility in compared to fertile males appeared significant (0.001, 0.002
50% of spermatozoa, normal morphology in at least 30% respectively). However, Mn showed a significant
of the spermatozoa, viability  75% of the total sperms difference (0.001) among infertile without varicocele
and semen volume 2 ml. The mean values for normal (0.300µg/ml), infertile with varicocele (0.370µg/ml) and
sperm count(x10 ), viability(%), progressive motility (x10 ) fertile males (0.304µg/ml). 6 6

and normal morphology(%) were 96±78.0, 84±82.4 and
60±80.0; 6±4.9, 6±5.9 and 9±12.0; 6±4.9, 15±14.7 and Trace Elements and Steroid Hormones: The
9±12.0; 3±2.4, 0±0 and 3±4 for infertile without varicocele, concentration of heavy metals measured in the seminal
infertile with varicocele and fertile males, respectively plasma and their relation to hormones in the serum are
(Table 1). presented in Table 3. The mean Mn was significantly high

The proportion with sperm viability ( 75%), was (P=0.001, 0.01) among cases with abnormal increases in
117(95.1%), 96(94.1%) and 66(88.0%); asthenospermia progesterone and testosterone concentration. In addition,
(progressive motility 50%) was 117(95.1%), 87(85.3%) Mg showed a significant increase in cases with abnormal
and 66(88.0%); oligospermia (sperm density <20×10 /mL) progesterone levels (P = 0.03). 6

was 36(48.8%), 39(88.2%) and 18(24%); azospermia (No
sperm in the ejaculate) was 21(17.1%), 6(5.9%) and 0(0%) Trace  Elements  and  Seminal  Fluid  Parameters:
and teratospermia (Morphology <30%) was 120(97.6%), Semen parameters were divided into two groups (normal
102(100%) and 72(96%) for infertile without varicocele, and abnormal), according to the WHO recommended
with varicocele and fertile male, respectively. Analyzing of reference values (WHO, 2010) and the level of Zn, Mn and
seminal fluid samples revealed significant differences in Mg were compared between these two groups using rank
sperm viscosity, sluggish motility and immotility (P< 0.05). sum tests (Table 4). The mean concentrations of Zn and

Seminal fructose concentration was estimated among Mg was increases significantly (p= 0.001) in cases with
our study groups. The mean ranges of fructose in the sluggish and immotile sperms. However, Mg was slightly
seminal plasma was 102-1040, 35-671 and 113-909 mg/dl in increase in cases with abnormal sperm count (p<0.05). The
infertile males without varicocele, with varicocele and mean serum Zn level in cases with abnormal WBCs
fertile, respectively. No significant differences in the level number was 30.2 µg/L, compared to 51,6 µg/L in cases
of seminal fructose among infertile and fertile males were with normal results. No significant correlation was
recorded. MAR test was used to detect sperm observed between Zn, Mg and other seminal fluid
autoantibodies in the seminal plasma. ASA was present parameters. On the other hand, there were significant
in 30(24.4%) infertile male without varicocele, 30(29.4%) differences (p <0.05) in Mn concentrations between men
infertile with varicocele and in 18 (24%) fertile males. with normal and abnormal sperm viabilities, semen
These results showed no significant differences. volume, progressive motilities, morphology, count,

Progesterone and Testosterone in the Serum: The mean cases with abnormal sperm viability, volume, active
ranges values for serum testosterone and progesterone motility, morphology and count was 0.26, 0.29, 0.26, 0.32
were: (140-1342), (173-903) and (42-788) ng/dl for and  0.35µg/ml  compared  to  0.07,  0.33,  0.23,  0.69  and

ng/ml for progesterone in males with varicocele, without

21.6µg/ml as compared to 45.01, 25.08µg/ml for infertile

fructose and leukocytospermia. Mean serum Mn level in
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Table 1: A comparison between Sperm parameters, fructose level and steroid hormones among infertile males with varicocele, without varicocele and fertile.
Seminal fluid Infertile without Infertile with Fertile male Count
parameters varicocele Mean ±SD varicocele Mean ±SD Mean ±SD (% of total ) P- value
Sperm count (x10 ) Normal 96(78.0%) 84(82.4%) 60(80.0%) 240(80.0%)6

Abnormal 27(22.0%) 18(17.6%) 15(20.0%) 60(20.0%) NS
Normal 6(4.9%) 6(5.9%) 9(12.0%) 21(7%)

Viability(%) Abnormal 117(95.1%) 96(94.1%) 66(88.0%) 279(93.0%) NS
Normal 102(82.9%) 81(79.4%) 60(80.0%) 243(81.0%)

Viscosity(cm) Abnormal 21(17.0%) 21(20.6%) 15(20.0%) 57(19.0%) 0.05
Sperm morphology(%) Normal 3(2.4%) 0(0%) 3(4%) 6(2%)

Abnormal 120(97.6%) 102(100%) 72(96%) 294(98%) NS
Progressive Motility(a+b) (%) Existed 6(4.9%) 15(14.7%) 9(12%) 30(10%)

Not existed 117(95.1%) 87(85.3%) 66(88%) 270(90%) NS
Sluggish motility(c) (%) Existed 99(80.5%) 90(88.2%) 75(100%) 264(88%)

 Not existed 24(19.5%) 12(11.8%) 0(0%) 36(12.0%) 0.001
Immotile(d) (%) Existed 105(85.4%) 96(94.1%) 75(100%) 276(92.0%)

Not existed 18(14.6%) 6(5.9%) 0(0%) 24(8%) 0.001
Fructose Normal 114(92.7%) 78(76.5%) 69(92%) 261(87%)
Concentration Abnormal 9(7.3%) 24(23.5%) 6(8%) 39(13%) NS
(g/dl)
Antisperm antibody(%) Absent 93(75.6%) 72(70.6%) 57(76.0%) 222(74%)

Present 30(24.4%) 30(29.4%) 18(24%) 78(26.0%) NS
Testosterone ng/dl Normal 93(75.6%) 78(76.5%) 57(76%) 228(76%)

Abnormal 30(24.4%) 24(23.5%) 18(24%) 72(24%) NS
Progesterone ng/dl Normal 63(51.2%) 45(44.1%) 48(64%) 135(45%)

Abnormal 60(48.8%) 57(55.9%) 27(36%) 165(55%) 0.03

Table 2: Trace elements concentration among infertile and fertile males 
Infertility status Zn µg/mlmeans ±SD Mnµg/mlmeans ±SD Mgµg/mlmeans ±SD
Infertilewithout varicocele 47.36±38.33 0.300±0.289 21.639±19.95
Infertilewith varicocele 45.01±34.44 0.370±0.340 25.08±23.54
Fertile male 61.45±38.92 0.304±0.343 29.81±22.23
P- value 0.001 0.001 0.002

Table 3: Means of trace metals concentrations in relation to progesterone and testosterone concentration in the serum of the study groups
Progesterone ng/dl Zn µg/ml Mean ±(SD) Mn µg/ml Mean± (SD) Mg µg/ml Mean± (SD)

Abnormal 52.04 (38.9%) 0.39(0.33%) 26.72 (27.1%)
Normal 47.69(36.1%) 0.24(0.28%) 22.56 (13.1%)
Total 50.18(37.7%) 0.33(0.32%) 24.85 (21.9%)
P- value NS 0.001 0.03

Testosterone ng/dl Abnormal 53.1(43.3%) 0.36 (0.29%) 28.32(29.5%)
Normal 49.14(35.7%) 0.31 (0.32%) 23.75(18.9%)
Total 50.08(37.6%) 0.32 (0.31%) 24.85(21.9%)
P - value NS 0.01 NS

Table 4: Means Zn, Mn and Mg concentration in the seminal fluids of men in relation to sperm viability, motility, count, volume, fructose, leukocyte, germ
cells and the presence of antisperm antibodies.

Zn µg/ml Mean ±(SD) Mn µg/ml Mean± (SD) Mg µg/ml Mean± (SD)
Sperm viability (%) Abnormal 50.6(38.11%) 0.26 (0.32%) 25.5(2.46%)

Normal 43.2(31.2%) 0.07(0.08%) 16.1 (10.62%)
P-value NS 0.01 NS

Seminal fluid volume (ml) Abnormal 55.8(47.2%) 0.29(0.28%) 30.8(25.5%)
Normal 48.6(34.8%) 0.33(0.33%) 23.3(20.7%)
P-value NS 0.01 NS

Progressive motility(%) Abnormal 51.8(38.4%) 0.26(0.29%) 25.2(22.73%)
Normal 34.7(26.7%) 0.23(0.422%) 21.7(12.88%)
P-value NS 0.01 NS

Sperm morphology (%) Abnormal 50.1(37.8) 0.32(0.31%) 24.5(21.9%)
Normal 49.3(34.6) 0.69(0.56%) 39.1(16.1%)
P-value NS 0.001 NS
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Table 4: Continue
Zn µg/ml Mean ±(SD) Mn µg/ml Mean± (SD) Mg µg/ml Mean± (SD)

Leukocytes* x10 /ml Normal 51.6(38.3%) 0.35(0.32%) 25.5(22.5%)6

Abnormal 30.2(18.2%) 0.07(0.10%) 16.1(8.81%)
P-value 0.001 0.001 NS

Sluggish motility (%) Not existed 30.1(19.9%) 0.42(0.47%) 16.4(10.9%)
Existed 52.8(38.7%) 0.23(0.28%) 26.0(22.8%)
P -value 0.001 NS 0.001

Immotile sperm (%) Not existed 27.5(16.8%) 0.29(0.35%) 11.6(7.62%)
Existed 52.1(38.4%) 0.25(0.31%) 26.0(22.4%)
P-value 0.001 NS 0.001

Sperm count x10 /ml Abnormal 55.87(47.2%) 0.35(0.34%) 30.78(25.5%)6

Normal 48.6(34.8%) 0.30(0.30%) 23.4(20.8%)
P-value NS 0.04 0.004

Fructose Abnormal 42.8(31.24%) 0.28(0.42%) 24.4(19.8%)
Normal 51.2(38.5%) 0.33(0.29%) 24.9(22.3%)
P- value NS 0.03 NS

Antisperm antibodies(%) Negative 50.4(38.9%) 0.33(0.34%) 24.9(23.97%)
Positive 49.1(34.04%) 0.29(0.24%) 24.7(14.9%)
p -value NS NS NS

*(normal range < 1x10 /ml).6

0.30 µg/ml  in  cases  with   normal   values,   respectively infertile couples than in fertile [35]. The importance of
(p <0.05). Furthermore, significant decreases in Mn levels semen viscosity lies in the fact that the spermatozoa are
appeared among cases with abnormal concentration of tangled in the mucoid mass in the semen and prevented
fructose and leukocytospermia with mean values of 0.28 from migrating into the cervical tract to ascend to the site
and 0.07µg/ml as compared to  0.33  and,  0.35µg/ml  with of fertilization [36]. Several conditions, such as
normal values, respectively. concentrations of prostate-specific antigen, zinc, calcium

DISCUSSION were found to be correlated with abnormal semen

Male factor infertility has  been  estimated  to account It was postulated that sperm quality is enhanced by
for approximately 50% of all problems with fertility. These certain heavy metals supplementation, whereas,
problems either interfere with the sperm production diminished concentration is linked with low sperm
process or disrupt their motility after production and poor sperm quality [39]. Trace metals in
production. Population-based studies are needed to the seminal plasma of infertile and fertile men were seldom
investigate the trends in male reproductive disorders and compared and, if so, had led to variant results. In the
to explore environmental factors influencing male current study we investigate the levels of Zn, Mn and Mg
reproductive health. Patients with and without varicocele in infertile and compared them to fertile. Semen from
tend to have a statistically different semen parameters as infertile male with and without varicocele appeared to
compared with fertile regarding sperm viscosity, sluggish contain a significant low concentration of Zn and Mg
and immotile sperms, in addition to progesterone level (p=0.001, 0.002, respectively) with a lack of correlation
(p=0.05, 0.001, 0.001 and 0.05, respectively). These results between concentrations in the seminal plasma and
are in accordance with previous studies that infertility classification. Yet, Mn level appeared to be
demonstrated the detrimental effect of varicocele on significantly decreased in infertile male without varicocele,
sperm quality [32, 33 and 34]. However, they revealed the but increased in infertile with varicocele as compared to
association of varicocele with the stress sperm pattern in fertile males (p =0.001). A considerable body of evidence
the form of increased number of abnormal forms, indicates that decreased concentration of Zn, Mn and Mg
decreased progressive motility and sperm density. In in the seminal plasma occur in some forms  of  infertility
addition, a significant differences was reported in the level [40, 41]. These elements are found in seminal plasma and
of progesterone mainly cases with varicocele group which originate primarily from the prostate gland and may reflect
explained their importance as an infertility determinant prostatic secretary function. Studies have suggested that
among varicocele-related infertility. In addition, viscosity Mg and Mn play a role in spermatogenesis, particularly in
of ejaculate was reported to occur more frequently among sperm motility [42]. The same is true for Zn, although the

and activity of neutral á-glucosidase in seminal plasma,

viscosity [37, 38]. 
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results of several studies are still contradictory. Zn is Manganese is an essential element for humans in
critical nutrients in the male reproductive system for
proper hormone metabolism, sperm formation and motility
[43]. A significant relation was established in this study
between high Zn level and sperm with sluggish motility
and immotile sperms. This is true since a related research
has pointed out that spermatozoa in seminal plasma with
high zinc concentration and low phosphatase activity
shows a high percentage of dead and immobile
spermatozoa. Likewise, high zinc concentration in the
culture medium of spermatozoa from fertile men results in
both sperm motility and sperm penetration dysfunction of
ZP-free hamster oocytes [44]. Zinc is necessary to
stabilize chromatin and membrane in sperm and enhances
mechanical properties of sperm such as normal flagella,
midpiece formation and sperm motility. Closely related
with sulfhydryl groups and disulfide linkages, zinc is
highly concentrated in the tail of mature spermatozoa and
is involved in sperm motility [45]. The high Zn
concentration also has inhibitory influence on the
progressive motility of spermatozoa, but not on the
percentage of motile spermatozoa [46]. Our results
showed that there is no relation between zinc level and
sperm density, progressive motility, viscosity,
morphology, fructose, steroid hormones and ASA in the
seminal plasma of infertile and fertile males. Diverse
conclusions were expressed on whether high seminal
plasma zinc concentration affects sperm quality
positively, negatively or shows no effect at all. 

Similar to Zn, the role of Mg in seminal fluid and its
contribution to male infertility is not well defined. The Mg
levels usually closely correlate with those of zinc
concentrations [47]. Reports pertaining to the levels of
Mg in various  seminal  qualities  are  also  conflicting.
Few studies have reported low Mg levels in ejaculates
associated with oligospermia and infection to the
accessory genital glands [48], while others reported no
significant association with poor semen quality or male
infertility [49]. Treatment with magnesium sulfate has been
reported to improve sperm motility and density in patients
suffering from oligospermia [50]. Some workers suggested
the measurement of magnesium, rather than Zinc, as
markers for infection because it was found that Mg levels
were markedly decreased during prostate infection [48].
Our results revealed increases in the level of Mg with
abnormal  sperm count, sluggish and immotility which is
in  agreement  with  some  previous  reports  [47,    48].
This suggests that this group of patients may suffer from
disorder of the excretory function of the prostate gland,
most probably asymptomatic infection.

small  quantities,  but  a  potent  toxin  at  high levels.
High serum Mn levels appeared to have harmful effects
on sperm morphology, motility and zona pellucida-
induced   acrosome  reaction  in  normozoospermic  men
[4, 44], among healthy men. It activates several
polymerases at low concentrations, but inhibits them at
higher concentrations. The absence of Mn may lead to
the inhibition of enzyme systems required for sperm
motility. The effects of Mn on humans' exposure remain
unclear. There is currently no information’s on threshold
values or normal ranges for the physiological, rather than
toxic effects of Mn on semen quality or other parameters.
Our results showed that the proportion of abnormality in
sperm viability, progressive motility and sperm count are
increased with increasing Mn levels in seminal plasma.
Barber et al. [51] postulated that MnSO4 adversely
affected semen quality index and sperm viability in broiler
breeder semen in vitro. Low levels of Mn however,
showed a negative effect on seminal fluid volume,
morphology, fructose level and WBCs. Our results are
coincided with the results of [15], which indicated that
higher Mn concentration might be harmful to semen
parameters. Trace elements are associated with impaired
semen quality due to their direct effect on testicular
function as well as hormonal alteration. It is likely that Mg
and Mn may be relevant in steroidogenesis particularly
progesterone synthesis [52]. The estimated Mn in our
study was significantly greater in cases with abnormal
progesterone and testosterone (p =0.001 and 0.01,
respectively), while only progesterone affected by Mg
elevation (p = 0.03).

Immune cells, like all other types of cells, require an
adequate supply of trace elements such as zinc to express
and preserve the structure and function of key
metalloproteins that participate in energy production and
to protect the cell against highly toxic reactive oxygen
species. Also adequate level of Zn is required for
continuous generation of immune cells and the colonial
expansion of lymphocytes in response to antigenic
stimulation [53]. This might explain the significant low
level of Zn that appeared in cases with abnormal increase
WBCs

More investigations and explorations on the
physiological and biochemical mechanism of Zn, Mn and
Mg in spermatogenesis are worth to be conducted as
these findings might contribute greatly to a better
understanding of their effect on the male reproductive
system.
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