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Abstract 
 

Background: Adequate trace mineral intake and absorption is required for a variety of 

metabolic functions including immune response to pathogenic challenge, reproduction and 

growth1 . As trace mineral status declines immunity and enzyme functions are compromised first, 

followed by a reduction in maximum growth and fertility, and finally normal growth and fertility 

decrease prior to evidence of clinical deficiency .                                                                                                                     

Objective: An increasing number of reports suggest that chemical and physical agents in the 

environment, introduced and spread by human activity, may affect male fertility in humans The 

main objectives of this study is: to determine the concentration of the elements Ca, Mg, Cr, Mn, 

Ni, Pb and Cd in serum and semen of infertile Sudanese couple males, and their significance  in  

male infertility.                                                                                                                                       

Patients and Methods: Ca, Mg, Cr, Mn, Ni, Pb and Cd level in semen and sera  of five 

hundred infertile Sudanese males couple (150 azoospermic 150 oligospermic, 100 with abnormal 

sperm motility, and 100 patients with abnormal sperm morphology) and hundred males with 

proven evidence of fertility (normospermia ) were estimated using AAS.                                    

Results: In serum the elements  indicated conflicting level , but within normal range when 

compared with control group. (p >0.05).Where as in seminal plasma Cd level was significantly 

increased in both azoospermic and oligospermic patients (p<0.05).Seminal Pb level was slightly 

elevated  in infertile patients with azoospermia and oligospermia showed no significant 

variations (p<0.05). Mg & Ca were significantly reduced in patients with azoospermia and 

oligospermia (p<0.05). Whereas Mn, Ni, Co, Cr and Cu showed no significant variations .In 

blood Pb increased in the test groups, Cd was significantly increased in azoospermia (p<0.05), 

and the other elements  indicated conflicting level , but within normal range when compared with 

control group. Pb level was  significantly correlated in blood and semen of azoospermic and 

oligospermic subjects. Also Cd level was significantly correlated in semen and blood of abnormal 

sperm motility patients (p<0.05). BPb and liquefactions time in azoospermia (r< 0.05). 

Significant correlation was recorded between ,LH and semen Cd in azoospermia, prolactin with 

BPb, semen Pb prolactin with BPb and FSH with BCd in abnormal sperm motility patients 

(p<0.05).. Whereas Mn, Ni, Co, Cr and Cu showed no significant variations .In blood Pb 

increased in the test groups, Cd was significantly increased in azoospermia (p<0.05), and the 

other elements  indicated conflicting level , but within normal range when compared with control  
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group. Pb level was  significantly correlated in blood and semen of azoospermic and                          

oligospermic subjects. Also Cd level was significantly correlated in semen and blood of 

abnormal sperm motility patients.                                                                                                                                                    

Conclusion: The concentration of trace elements is greater in serum than semen , the 

spermatogram and fertility hormones were affected by Cd & Pb level in semen of the infertile 

patients, the Cd & Pb level in semen was correlated with their concentration in the blood  
 

Introduction:                                                                                                                                    

In order to maintain adequate trace mineral status, balanced intake and absorption are necessary1. 

With the progress made in measuring and understanding the specific functions of macro, micro- 

trace- and toxic minerals in human physiology, it has become evident that the action of each 

element can either be potentiated, or reduced, by the presence of another. Interactions between 

minerals can be either positive or negative2. A positive (synergistic) action takes place where an 

element requires the presence of at least one other for its metabolic efficacy3. Chromium is an 

essential nutrient that potentiates Insulin action and thus influences carbohydrate, lipid and 

protein metabolism this element is also vital for healthy foetal growth and development4. 

Cadmium compounds have varying degrees of solubility ranging from very soluble to nearly 

insoluble Developmental and reproductive toxicity in humans have not been demonstrated for 

oral exposure to cadmium4. But in animals, Developmental toxicity for cadmium administered 

orally is equivocal. Few, if any exposed to cadmium chloride in the drinking water5. Lead is a 

heavy metal that is naturally distributed in small amounts on the surface of the earth Lead is a 

classic example of a toxicant that directly affects the neuroendocrine system. exposure to lead for 

less than one year will cause elevation of Serum LH, reduced total and free testosterone 

concentrate- ion6. Calcium is considered to exert a function on most of the reproductive process,. 

Calcium is important for sperm physiology including motility5, metabolism , acrosome reaction, 

and fertilization6. The role of seminal calcium in sperm motility is, however, not fully 

understood. low ionized calcium affects the progressive motility of the spermatozoa, and 

chelation of extracellular calcium ions may inhibits the acrosome reaction6.                                                                                            

Magnesium is essential to all living organisms and has electrochemical, catalytic and structural 

functions, activates numerous enzymes and is a constituent of all chlorophyll . Human seminal 

plasma contains secretory granules and vesicles of prostatic origin which might have a regulatory 

effect on sperm motility by modulating the concentration of essential cation in their environment.  

Membranes of these organelles contain Mg 2+- and Ca 2+-dependent ATPase competitively 

inhibited by Zn2
6

 . 

Materials and methods:                                                                                                                                           

Macro and micro-elements in serum and semen of infertile male couple seeking solution for their 

infertility problem, were compared with that of fertile subjects . 500 infertile male couple ,were 

consecutively recruited for the study  in Khartoum state, between July 2004 and October 2006. 

These subjects were chosen from men who consulted the fertility clinics, for infertility 

assessment after being unable to achieve pregnancy for at least 2 years, and from whom their 

female partners have shown no diagnosed causes of infertility. The infertile men were divided 

into four groups, according to the abnormal result of semen analysis: azoospermic patients: 

(n=150) have no sperm in their semen after centrifugation, oligospermic (n=150),(sperm density 
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<20X106 /ejaculation), abnormal motility (sperm of normal motility< 30%) (n=100) and 

abnormal morphology(sperm of normal morphology < 35%)(n =100). Control fertile subjects, 

was restricted to 100 men who had fathered a child in the last 2 years. Information was collected 

at several stages. A structured interview was conducted, during the first visit, to obtain 

information on basic demographic, medical, surgical, and reproductive history, recent illnesses 

and treatment, familial history of infertility, sexuality, occupational history, and lifestyle. A 

complete physical and andrological examination were carried out and patients gave a semen 

specimen ,a blood sample, and sometimes with urine sample. Venous blood (total 7 mL) was 

sampled in an anticoagulant-free tube for analyses of fertility hormones and the  trace elements. 

After allowing 60 min for spontaneous blood clotting, the serum was separated from the blood 

cells by centrifugation at 2000 rpm for 20 min at room temperature. The serum was decanted and 

centrifuged for a second time at 2000 rpm  for 15 min, into two containers, one metal-free 

polypropylene tube stored  at -20°C until required for trace elements analyses. The second for 

Fertility hormones measurement kept at - 20°C, and assayed within one week by ELISA. Semen 

samples from both test & reference groups were obtained by masturbation into 50 ml sterile 

polystyrene jars after recommended 3-5 days of abstinence. After liquefaction the samples were 

analyzed at room temperature according to the World Health Organization criteria (1992). Part of 

the seminal fluid was separated from the spermatozoa by centrifugation at 2000 rpm for 10 min, 

decanted into metal-free polypropylene container for measurement of trace elements stored at -

20°C until analyses. Special care was taken to avoid any contamination with metals during the 

ejaculate , and analyses of the specimens. In both serum and seminal fluid trace elements were 

measured by atomic absorption spectrometry (AAS) with Zee man background correction 

method . and analytical quality control was performed daily by analyzing a sample of pooled 

serum and seminal fluid. The same method was used for the trace elements in serum and seminal 

plasma measurements, controlled daily for accuracy by analyzing three reference sample with 

certified trace elements. After settlement and calibration of AAS with blank and working 

standards. Samples and control specimens were diluted with 1% HNO3 covered with Para film , 

mixed and aspirated into the atomizer, 10 sec for each specimen. (18). Statistical methods: Most 

of the data were expressed in mean, standard error and standard deviation , and analyzed by 

student t-test, one- way analysis of variance (ANOVA), and coefficient of correlation (r) with 

significant fixed at  p = 0.05. Ethical issue: The research was approved by the research 

committee of the postgraduate collage  Al Neelain University, Khartoum, and oral consent was 

obtained from both fertile and infertile males couple.                                                                                                                                                   

Results:                                                                                                                                      
Five hundred Sudanese infertile male were studied, with duration ranged from 2-15 years in 

azoospermic patients, from 4-18 years in oligospermic patients , from 3-14 years in patients with 

abnormal sperm motility, and from 2-11 years in patients with abnormal sperm morphology . In 

addition to control group of 100 fertile subjects who had fathered a child in the last 2 years and 

had normal spermogram. As indicated in Table (1). Blood  cadmium level in the four study 

groups of infertile male couple was increased, significant increased had been recorded in 

azoospermia and oligospermia patients . Table (1) indicates increases of blood lead level in the 

four groups of the infertile males. Severe elevation of lead had been recorded in infertile patients  
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with azoospermia and abnormal motility. As indicated in Table (1), serum magnesium level in 

the study groups of infertile male couple. Slight reduction in serum magnesium had been 

recorded in infertile male with azoospermia and abnormal morphology patients. In Table (1) 

indicated conflicting level of seminal manganese in the study groups of infertile  male couple. 

Slight decrease was recorded in oligospermia and abnormal motility patients, an increase in 

azoospermia and abnormal morphology patients, a slight increase in azoospermia, and serum 

chromium in oligospermia and abnormal motility patients. Slight increase in serum nickel level 

had been observed in infertile male couple groups Table (3). Illustrated  correlation of both Cd 

and pb in blood with both Cd and Pb in semen of infertile male subjects. Significant correlation 

had been recorded; between blood Pb and seminal Pb in azoospermia and oligospermia infertile 

subjects and among blood Cd and seminal Cd in infertile male patients with abnormal motility. 

Severe elevation of lead had been  recorded in infertile patients with azoospermia and 

oligospermia patients. Seminal  cadmium level in the study groups  was increased ,significantly 

increased had been recorded in azoospermia and oligospermia patients. Severe elevation of lead 

had been  recorded in infertile patients with azoospermia and oligospermia patients. As 

illustrated in Table (2), reduction of seminal magnesium level in the study groups of infertile 

male couple .Significant reduction had been recorded in infertile male patients with azoospermia 

and oligospermia. Table (2) indicated reduction of seminal calcium level in the study groups of 

infertile male couple .Significant reduction was recorded in azoospermia , oligospermia and with 

abnormal motility patients .                                                                                                                                                                                                                                                          

Table (1): Descriptive analysis of semen trace elements in infertile males  

 

Parameters 
Azoospermia 

150 (m±.se) 

Control   

100 (m±.se) 

Oligospermia

150 (m±.se) 

Motility         

100 (m ±.se) 

Morphology 

100 (m ±.se) 

Cr  ug/l 0.028 ± 0.002 0.023 ± 0.002 0.028 ± 0.002 0.022 ± 0.002 0.022  ± 0.002 

Cd ug/l 0.38 ± 0.02 0.26 ± 0.01 0.30  ± 0.01 0.30  ± 0.02 0.3 ± 0.02 

Ni ug/l 0.014 ± 0.01 0.09 ± 0.007 0.01 ± 0.001 0.016 ± 0.001 0.015 ± 0.001 

Pb ug/dl 2.2 ± 0.08 2.0 ± 0.08 2.3 ±  0.08 2.0 ± 0.07 2.0 ± 0.07 

Mn ug/l 0.21 ± 0.06 0.22 ± 0.09 0.25 ±  0.05 0.22 ± 0.01 0.21 ± 0.01 

Mg mg/dl 3.6. ± 0.12 4.1 ±  0.21 3.4 ± 0.16 3.4 ± 0.19 3.4  ± 0.19 

Ca mg/dl 36 ± 1.5 41.2 ± 2.0 34.7 ± 1.5 38.0  ± 1.8 38.1 ± 1.8 

 

Table (1) indicated conflicting levels of seminal manganese in all groups and a slight increase 

was recorded in oligospermia patients. There is a correlation of blood Cd and Pb, seminal Cd and 

Pb with seminal  Zn, Mg, Ca and Se Significant correlation; between seminal Ca and BPb, and 

seminal Pb, with Se, Mg  and BCd had been recorded in azoospermia patients.Ca and BPb in 

oligospermia patients.Ca and BPb, Mg and Pb in patients with abnormal motility.Ca 
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and BPb, Mg and Pb in patients with abnormal morphology.                                       
 

Table (2): Dunnetts T3 analysis for multiple comparisons of semen trace elements 
 

 

Parameters 
Control+ 

Azoospermia 

Control + 

Oligospermia 

Control + 

Motility 

     Control +          

Morphology 

 

Cr 

Mean Difference 0.054 0.051 0.004 0.008 

Significance  0.09 0.12 0.9 0.8 

 

Cr 

Mean Difference  0.11 0.4 0.36 0.43 

Significance 0.00 0.09 0.86 0.9 

Ni Mean Difference .05 0.05 0.06 0.06 

Significance 0.006 0.009 0.01 0.01 

 

Pb 

Mean Difference 0.28 0.30 0.03 0.03 

Significance 0.01 0.007 0.81 0.83 

 

Mn 

Mean Difference 0.09  0.03 0.04 0.04 

Significance 0.6 0.07 0.84 0.83 

 

Mg 

Mean Difference 0.47 0.71 0.79 0.78 

Significance 0.07 0.006 0.005 0.006 

 

Ca 

Mean Difference 6.2 6.5 3.3 3.4 

Significance 0.01 0.007 0.23 0.24 

 
plasma. and, thereby, affect the sperm, be carried to the site of fertilization on the sperm 

membrane and affect the ova or conceptus, or be absorbed into the body of the female partner 

after intercourse. Other trace elements (antioxidant) level was slightly reduced in the infertile test 

groups, but within the normal values: The toxic element Pb in the Infertile subjects with 

azoospermia and oligospermia explained significant positive relation in distribution between  

blood and semen ,which lead to decrease or complete absent of the sperm in the ejaculate. In 

contrast infertile subjects with abnormal sperm motility reflect weak positive relation with Cd 

level, that caused defects in sperm motility.  

Decreased seminal Mg and Ca level was observed in the infertile test groups when compared 

with the reference group, which affect the fertilization capacity of the sperm. This complication 

was exacerbated in  azoospermia and to some extends  oligospermia patients8 , as the reduction 

of this elements is more series. Reduction of seminal  trace elements is attributed by decreased  
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testosterone level, as the prostatic gland is under testosterone control. In addition to utilization of 

this element by the  body in the normal requirement. low calcium level affect  sperm motility and 

metabolism, in addition to defective in a crosmal reaction and fertilization capacity of the sperm. 

Increased level of trace elements Cd & Pb was recorded, in both blood and semen of the test 

groups .These element were highly toxic, and accumulated in the testes causing  impairment and 

disturbance of the male reproductive function. As a consequence of the effect, an impaired of 

both function and production of sperm was observed leaded to a decreased male fertility ,due to 

reduction of different  biochemical pathways. Semen trace elements of the infertile test groups, 

explained relationship with fertility parameter. Significant inverse relation existed between 

seminal Pb and BCd ,with Se, Mg in azoospermia patients.Ca and blood Pb in oligospermia 

patients.Ca and blood Pb, Mg and Pb in patients with abnormal motility.Ca and blood Pb, Mg 

and Pb in patients with abnormal morphology. the action of each element can either be potentate, 

or reduced, by the presence of another . Antagonistic interactions in this study are particularly 

evident between toxic elements(Cd, Pb) and the other antioxidants (Zn, Se, Mg, Ca) required for 

male fertilization capacity.                                                                                                                                 

The significant positive relation recorded in the distribution of the toxic elements in the test 

groups is indicated between blood Pb and seminal Pb in azoospermia and oligospermia infertile 

subjects. And  blood Cd and seminal Cd in infertile male patients with abnormal motility, that 

reveal the testes are the target organs for the accumulation and action of the toxic elements Cd 

and Pb7. The fertility hormones level in the test subjects, reflects a relationship with trace 

elements level in seminal and blood. strong positive correlation recorded, between ,LH and 

seminal Cd in azoospermia subjects, which explain the toxic action  of Cd that impaired LH 

metabolism. Inverse correlation between FSH and seminal Se, Se is antioxidant and co-factors of 

many metlloenzyme, decrease Se level cause many consequences that affect  FSH action and 

metabolism, positive correlation between prolactin and blood Pb that reflect the toxic action of 

blood and seminal lead that stimulate prolactin secretion and impaired metabolism, which result 

in increase  prolactin level. Positive correlation of prolactin with Zn indicates the stimulatory 

effect of prolactin on the prostates gland that secret Zn, and with Mn explain the stimulatory 

action of Mn on prolactin secretion .The inverse correlation of LH with seminal Zn in 

oligospermia subjects reflect the feedback stimulation of Zn deficiency on LH secretion by the  

pituitary gland. Significant positive effect of blood Pb, Cd and seminal Cd on prolactin was 

recorded in abnormal sperm motility patients, that indicated the toxicity effect of these element 

as a causative agent of male infertility through increasing the level of prolactin .The level of the 

fertility hormone and semen/blood trace elements, in the test group with abnormal sperm 

morphology was slightly altered when compared with other infertile test groups. Which explain  

weak positive effect of blood Cd, Pb and seminal Mn, Se, Zn, Cd, Pb and Mg level on fertility 

hormones.                                                                                                                                                   

The fertility hormones level in the test subjects, reflects a relationship with trace elements level 

in seminal and blood. strong positive correlation recorded, between ,LH and seminal Cd in 

azoospermia subjects, which explain the toxic action  of Cd that impaired LH metabolism.  

Inverse correlation between FSH and seminal Se, Se is antioxidant and co-factors of many 
metlloenzyme , decrease Se level cause many consequences that affect  FSH action and 

metabolism, positive correlation between prolactin and blood  Pb that reflect the toxic action of                                                    
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blood and seminal lead that stimulate prolactin secretion and impaired metabolism, which result 

in increase  prolactin level. Positive correlation of prolactin with Zn indicates the stimulatory 

effect of prolactin on the prostates gland that secret Zn, and with Mn explain the stimulatory 

action of Mn on prolactin secretion .The inverse correlation of LH with seminal Zn in 

oligospermia subjects reflect the feedback stimulation of Zn deficiency on LH secretion by the 

pituitary gland. Significant positive effect of blood Pb , Cd and seminal Cd on prolactin was 

recorded in abnormal sperm motility patients, that indicated the toxicity effect of these element 

as a causative agent of male infertility through increasing the level of prolactin .The level of the 

fertility hormone and semen/blood trace elements, in the test group with abnormal sperm 

morphology was slightly altered when compared with other infertile test groups. Which explain  

weak positive effect of blood Cd, Pb and seminal Mn, Se, Zn, Cd, Pb and Mg levels on fertility 

hormones. 

                                                                                                                                                                 

Table (3): Descriptive analysis of serum trace elements in infertile males 
 

 

Parameters Azoospermia 

150 (m±.se) 

Control      

100 (m±.se) 

Oligospermia

150 (m±.se) 

Motility      

100 (m ±.se) 

Morphology 

100 (m ±.se) 

Cr  ug/l 0.38 ± 0.18 0.35 ± 0.20 0.39 ± 0.18 0.36 ± 0.22 0.35  ± 0.22 

Cd ug/l 3.8 ± 0.18 3.1 ± 0.16 3.8  ± 0.19 3.8  ± 0.21 3.7 ± 0.21 

Ni ug/l 0.021± 0.013 0.022 ± 0.016 0.020 ± 0.013 0.023 ± 0.017 0.024 ± 0.017 

Pb ug/dl 5.9 ± 0.20 4.1 ± 0.18 5.9±  0.20 5.4 ± 0.29 5.7 ± 0.23 

Mn ug/l 0.42± 0.22 0.37 ± 0.23 0.49±  0.22 0.38 ± 0.24 0.37± 0.24 

Mg mg/dl 2.02 ± 0.11 2.4±  0.16 2.1 ± 0.11 1.98 ± 0.13 1.96  ± 0.13 

Ca mg/dl 8.84 ± 0.60 8.80 ± 0.70 8.83 ± 0.56 8.78  ± 0.59 8.79 ± 0.59 

 

Discussion          
 

Telisman et al(2003) found that blood lead, blood cadmium, age, smoking habits, and alcohol 

consumption decreased serum zinc, calcium and, to a lesser extent, copper levels. They  

suggested possible mechanisms of lead-and/or cadmium-induced adverse health effects in 

humans7 . In this study the test groups recorded increased level of BPb and BCd, these metals can 

exert their toxicity at several levels. Direct damage to the reproductive organs may be the result 

of increased  cadmium level(testicular injury) and lead (testicular degeneration, effects on 

spermatogenesis and Leydig-cell atrophy). Through enzyme inhibition, or their toxic effects on 

sub cellular organelles8. Toxicant or its metabolite may act directly on accessory sex glands to 

alter the quality or quantity of their secretions. Alternatively, the toxicant may enter the seminal 

plasma. and, thereby, affect the sperm, be carried to the site of fertilization on the sperm 

membrane and affect the ova or conceptus, or be absorbed into the body of the female partner  
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after intercourse. Other trace elements (antioxidant) level was slightly reduced in the infertile test 

groups, but within the normal values: The toxic element Pb in the Infertile subjects with 

azoospermia and oligospermia explained significant positive relation in distribution between  

blood and semen ,which lead to decrease or complete absent of the sperm in the ejaculate. In 

contrast infertile subjects with abnormal sperm motility reflect weak positive relation with Cd 

level, that caused defect in sperm motility. 

Decreased seminal Mg and Ca level was observed in the infertile test groups when compared 

with the reference group, which affect the fertilization capacity of the sperm. This complication 

was exacerbated in  azoospermia and to some extends  oligospermia patients8, as the reduction of 

this elements is more series. Reduction of seminal  trace elements is attributed by decreased 

testosterone level, as the prostatic gland is under testosterone control. In addition to utilization of 

this element by the  body in the normal requirement. low calcium level affect  sperm motility and 

metabolism in addition to defective in  a crosmal reaction and fertilization capacity of the sperm. 

Increased level of trace elements Cd & Pb was recorded, in both blood and semen of the test 

groups .These element were highly toxic, and accumulated in the testes causing  impairment and 

disturbance of the male reproductive function9 . As a consequence of the effect, an impaired of 

both function and production of sperm was observed leaded to a decreased male fertility ,due to 

reduction of different  biochemical pathways. Semen trace elements of the infertile test groups, 

explained relationship with fertility parameter. Significant inverse relation existed between 

seminal Pb and BCd ,with Se, Mg in azoospermia patients.Ca and blood Pb in oligospermia 

patients.Ca and blood Pb, Mg and Pb in patients with abnormal motility.Ca and blood Pb, Mg 

and Pb in patients with abnormal morphology. the action of each element can either be potentate, 

or reduced, by the presence of another . Antagonistic interactions in this study are particularly 

evident between ,toxic elements(Cd, Pb) and the others antioxidant (Zn, Se, Mg, Ca) required for 

male fertilization capacity10 .                                                                                                                     

The significant positive relation recorded in the distribution of the toxic elements in the test 

groups is indicated between blood Pb and seminal Pb in azoospermia and oligospermia infertile 

subjects. And  blood Cd and seminal Cd in infertile male patients with abnormal motility, that 

reveal the testes are the target organs for the accumulation and action of the toxic elements Cd 

and Pb11. The fertility hormones level in the test subjects, reflects a relationship with trace 

elements level in seminal and blood. strong positive correlation recorded, between ,LH and 

seminal Cd in azoospermia subjects, which explain the toxic action  of Cd that impaired LH 

metabolism. Inverse correlation between FSH and seminal Se, Se is antioxidant and co-factors of 

many metlloenzyme , decrease Se level cause many consequences that affect  FSH action and 

metabolism. The positive correlation between prolactin and blood Pb that reflects the toxic action 

of blood and seminal lead that stimulate prolactin secretion and impaired metabolism, which 

results in increase  prolactin level. Positive correlation of prolactin with Zn indicates the 

stimulatory effect of prolactin on the prostates gland that secret Zn, and with Mn explain the 

stimulatory action of Mn on prolactin secretion .The inverse correlation of LH with seminal Zn 

in oligospermia subjects reflect the feed-back stimulation of Zn deficiency on LH secretion by 

the pituitary gland. Significant positive effect of blood Pb , Cd and seminal Cd on prolactin was 

recorded in abnormal sperm motility patients that indicated the toxicity effect of these element as 

a causative agent of male infertility, ,through increasing the level of prolactin .The level of the 
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fertility hormone and semen/blood trace elements, in the test group with abnormal sperm 

morphology was slightly altered when compared with other infertile test groups. Which explain  

weak positive effect of blood Cd, Pb and seminal Mn, Se, Zn, Cd, Pb and Mg level on fertility 

hormones.                                                                                                                                                    

The fertility hormones level in the test subjects, reflects a relationship with trace elements level 

in seminal and blood. strong positive correlation recorded, between ,LH and seminal Cd in 

azoospermia subjects, which explain the toxic action  of Cd that impaired LH metabolism. 

Inverse correlation between FSH and seminal Se, Se is antioxidant and cofactors of many 

metlloenzyme , decrease Se level cause many consequences that affect  FSH action and 

metabolism. The positive correlation between prolactin and blood  Pb that reflects the toxic 

action of blood and seminal lead that stimulate prolactin secretion and impaired metabolism 

which result in increase  prolactin level. Positive correlation of prolactin with Zn indicates the 

stimulatory effect of prolactin on the prostates gland that secret Zn, and with Mn explain the 

stimulatory action of Mn on prolactin secretion .The inverse correlation of LH with seminal Zn 

in oligospermia subjects reflect the feed-back stimulation of Zn deficiency on LH secretion by 

the pituitary gland. Significant positive effect of blood Pb , Cd and seminal Cd on prolactin was 

recorded in abnormal sperm motility patients that indicated the toxicity effect of these element as 

a causative agent of male infertility, ,through increasing the level of prolactin .The level of the 

fertility hormone and semen/blood trace elements, in the test group with abnormal sperm 

morphology was slightly altered when compared with other infertile test groups. Which explain  

weak positive effect of blood Cd, Pb and seminal Mn, Se, Zn, Cd, Pb and Mg level on fertility 

hormones.                                                                                                                                                           

In conclusion The concentration of trace elements is greater in serum than semen , the 

spermatogram and fertility hormones were affected by Cd & Pb level in semen of the infertile 

patients, the Cd and Pb level in semen was correlated with their concentration in the blood 

Acknowledgements: We thank all patients and technologists of the Saudi Laboratory and the 

Central Medical Laboratory Services and technologists of the Central Laboratory of the Military 

Hospital. Great thanks go to the Postgraduate Collage at Al Neelain University for their financial 

support of this work.  

References                                                                                                                                   
1.). Underwood EJ: Trace Elements in Human and Animal Nutrition..(1977)  Academic Press, 

Fourth Edition, 1-12 b) pp(1-12, 57-108 ,258-270,302-346 ) .                                                                  
2.). Bremmer I, Young BW, Mills CF: Protective effects of zinc supplementation against copper 

toxicity in sheep. (1976 ) Br J Nutr, 36:551.                                                                                            
3). Mc Keehan WL, Hamilton WG, Ham RG: Selenium is an essential trace nutrient for growth 

of WI-38 diploid human fibroblasts. (1976 ) Proc Nat Acad Sci USA, 73:2023.                                                            
4).Elinder, C.G., T. Kjellstrom, L. Friberg, B. Lind and L. Linman..Cadmium in kidney cortex, 

liver, and pancreas for Swedish autopsies. (1976). Arch. Environ. Health 31:292-302                                                  

5)Lead. Williams & Wilkins. Ellenhorn's Medical Toxicology. 1997:2nd ed..PP.1574-79.                        
6). W.B. Saunders Goldman: Cecil’s Textbook of Medicine (2000), 21edition.PP(71-92). 

7).Peterson, R.N. and Freund, M. (1976). Relationship between motility, transport, and binding 

of divalent cations to the plasma membrane of human spermatozoa. Fertil. Steril. 27, 1301–1307.          
 

Abdella, et al., 2021, 6 (3) ajmsc.info 

http://ajmsc.org/d/?ckattempt=1


10 
 

10 
 

African Journal of Medical Sciences                      http://ajmsc.info 
 

8).Yanagimachi, R. (1981) Mechanisms of fertilization in mammals. In Mastroianni Jr, L. 

Biggers, J.D.(eds). Fertilization and Embryonic Development In Vitro. Plenum Press, New York, 

pp. 88–182.                                                                                                                       
9).Magnus, O., Abyholm, T., Kofstad, J.. Ionized calcium in human male and female 

reproductive fluids: relationships to sperm motility. (1990)  Hum. Reprod., 5, 94–98.                        
10).Prien, S.D, Lox, C.D, Messer, R. H. Seminal concentration of total and ionized calcium from 

men with normal and decreased motility.1990 , Fertil. Steril., 54, 171–172.                                     
11).Ronquist, G., Brody, I., Gottfries, A. et al. An Mg2+ and Ca2+-stimulated adenosine 

triphosphatase in human prostatic fluid: (1978a)  part I. Andrologia, 10, 261–272.                                           
 

Abdella, et al., 2021, 6 (3) ajmsc.info                                                   
 

http://ajmsc.org/d/?ckattempt=1

