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ABSTRACT 
 
Background: Male infertility, which is attributable to many factors, out of which 
Zinc has been shown to play a role in reproduction and its deficiency, has been 
linked with male sterility and sub-fertility.  
Objective: The present study was designed to determine the serum level of 
blood Zn, semen cytology & reproductive hormones in normal and sub-fertile 
individuals, with an objective to establish its association in such patients or 
otherwise. 
Study design: Descriptive analytical. 
Sampling technique: non-probability sampling 
Place & Duration of Study: The present study was carried out in the 
Department of Reproductive physiology/Health, Public Health Laboratories 
Division, National Institute of Health, Islamabad and compiled in the Department 
of Biochemistry, Bannu Medical College, Bannu in 2012. 
Results: The result showed that blood Zn was 106.35± 4.29, 92.34 ± 3.90, 
82.73± 2.73, 105.54± 6.85, 73.38± 2.74, 101.28± 5.33, 109.34± 5.31 and 
139.97± 9.49 respectively while,  LH was 16.35±1.12, 10.23±0.33, 8.96±0.26, 
11.40±0.57, 11.14±1.01, 5.64±0.19,6.33±0.45,6.54±0.33, FSH was 27.53±, 
13.60±0.96, 11.11±0.71, 17.27±1.71, 16.40±1.71, 5.22±0.23, 6.79±0.62, 
6.54±0.55 and Testo was 4.53±0.25, 4.27±0.17, 4.31±0.12, 3.82±0.21, 
4.09±0.18, 4.40±0.12, 6.34±0.57, 4.70±0.20 respectively in azoospermic, 
oligozoospermic, asthenozoospermic, oligoasthenozoospermic, 
teratozoospermic, normozoospermic, polyzoospermic and proven father groups. 
Comparing values of blood zinc in various groups, it was seen that highest 
values were recorded in case of proven fathers, moreover,  blood Zn levels of all 
groups varied significantly (p<0.05) with proven fathers. Similarly, comparing LH 
& FSH, highest values were recorded in Azoospermic group followed by 
oligozoospermic, while Testosterone in  polyzoospermic  group. Comparing 
values with proven fathers all were significant except polyzoospermic in FSH 
cases. 
Conclusion: In conclusion, it has been observed in our study that hypo level of 
zinc in serum (hypozincemia) causes hypogonadism, and arrest of 
spermatogenesis, which affect sperm count and sperm motility, and ultimately 
leads to male infertility.  
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Introduction 
The Zinc, which is the most abundant trace elements in 
the body with 1.4 to 2.3 g being present in 70 kg adult. 
Zinc in the body plays a vital role in normal testicular 
development, spermatogenesis and sperm motility (1) 
and has been reported to be an essential cofactor for 
>200 metallo-enzymes in a variety of animal species (2). 
Zinc is perhaps the most critical trace element for male 
sexual function and is involved in virtually every aspect 
of male reproduction (3,4). Zinc deficiency has been 
linked with male sterility and sub-fertility, according to a 
study conducted in five middle aged men following a 
zinc restricted diet. The men underwent zinc depletion 
and their sperm counts dropped from a mean of 283 
million/ml to 45 million/ml within 2-14 months. Two of 
them showed a decrease of sperms below 60 million/ml, 
while three of them showed a drop of sperm count 
below 20 million/ml, considered to be oligozoospermic(2).  

Long standing nutritional zinc deficiency cause primary 
hypogonadism in human subjects and that in mild zinc 
deficiency, the plasma zinc concentration remained 
more or less in the normal range and its level decreased 
only after 4-5 months of zinc restriction (5,6). Deficiency 
of zinc occurring in certain diseases had also been 
reported to affect adversely testicular function (7). In 
experimental animals zinc restricted diet is known to 
produce primary hypogonadism (8).  
Clinical studies of the role of blood zinc status on semen 
cytology & fertility hormonal profile are scarce in nature, 
so the present study was designed to see the blood Zinc 
status in normal and sub-fertile subjects and to correlate 
it with semen cytology & reproductive hormones with an 
objective being to establish its role. 

Materials and Methods 
The present Descriptive analytical study was carried out 
in the Department of Reproductive physiology/Health, 
Public Health Laboratories Division, National Institute of 
Health, Islamabad, and compiled in the Department of 
Biochemistry, Bannu Medical College, Bannu from 
2010-2013.  
Sample Size: Total of 1521 subjects were included in 
the study, along 97 proven fathers as control.  
Inclusion criteria: Patients with primary and secondary 
infertile males without treatment and having no relatable 
cause of male infertility were included in the study.  
Exclusion criteria: The subjects, who had undergone 
pelvic surgery or hernia repair, patients with diabetes 

mellitus, thyroid disease and subjects who were on 
medicine were not included in this study. 
Semen examination: Semen examination of the 
patients was carried out according to the standardized 
method of the world’s Health Organization (9).  
Determination of blood (serum) zinc: Blood zinc was 
estimated by colour 5 Br.PAPS method using order No. 
ZF 01000050 obtained from centronic GmbH-Germany 
(10). 
Hormonal Analysis: A 5-10ml fresh blood sample was 
collected from anterior cubital vein from each subject 
under aseptic condition for hormone analysis from each 
subjects, which was transferred to a clean plain labeled 
tube, allowed to clot, then centrifuged at 3000 rpm for 5 
minutes in Hittech centrifuge at room temp, and clear 
serum was separated and kept at –200C till assay. 
FSH, LH and Testosterone assessment was carried out 
using electrochemiluminescence technology by fully 
automatic and state of the art equipment Elecsys 2010 
analyzer (11). 
Quality Control of Assays: Quality control samples 
representing the normal and pathological levels of the 
analytes were used for quality control. Results ± 2SD of 
the target value were considered acceptable. Only the 
batches with all controls being within permissible range 
were accepted. 

Statistical analysis: Statistical analyses were 
performed by using SPSS (Version 19.0 for windows) 
software, and the results are presented in the form of 
table and graphs. 

Results 
The result showed that blood Zn was 106.35± 4.29, 
92.34 ± 3.90, 82.73± 2.73, 105.54± 6.85, 73.38± 2.74, 
101.28± 5.33, 109.34± 5.31 and 139.97± 9.49 
respectively while,  LH was 16.35±1.12, 10.23±0.33, 
8.96±0.26, 11.40±0.57, 11.14±1.01, 
5.64±0.19,6.33±0.45,6.54±0.33, FSH was 27.53±, 
13.60±0.96, 11.11±0.71, 17.27±1.71, 16.40±1.71, 
5.22±0.23, 6.79±0.62, 6.54±0.55 and Testo was 
4.53±0.25, 4.27±0.17, 4.31±0.12, 3.82±0.21, 4.09±0.18, 
4.40±0.12, 6.34±0.57, 4.70±0.20 respectively in 
azoospermic, oligozoospermic, asthenozoospermic, 
oligoasthenozoospermic, teratozoospermic, 
normozoospermic, polyzoospermic and proven father 
groups. 
Comparing values of blood zinc in various groups, it was 
seen that highest values were recorded in case of 
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proven fathers, moreover,  blood Zn levels of all groups 
varied significantly (p<0.05) with proven fathers. 
Similarly, comparing LH & FSH, highest values were 
recorded in Azoospermic group followed by 
oligozoospermic, while Testosterone in polyzoospermic  
group. Comparing values with proven fathers all were 
significant except polyzoospermic in FSH cases. 

Discussion 
In both animals and human subjects, testicular 
hypofunction due to zinc deficiency was characterized 
by decreased function of the leydig cells and 
oligozoospermia (7, 12). Decreased serum androgens, an 
increase serum gonadotropins and arrest of 
spermatogenesis were observed in testicular biopsies, 
obtained from some patients who were zinc deficient (7). 
Also, zinc supplementation has been used to increase 
plasma testosterone level and sperm count in infertile 
men (12-15). Our results are mimic with these studies, as 
in our study, we found the decrease level of serum zinc, 
an increase level of serum gonadotropins and low level 
of testosterone in oligozoospermic, asthenozoospermic, 
oligoasthenozoospermic and azoospermic groups. 
Dietary zinc deficiency causes reduction of pituitary 
gonadotropins output and consequent fall of androgen 
production in male rats. Zinc deficiency causes 
reduction in size of sex organs, retardation in 
development or maturation of testis with marked atrophy 
of the tubular epithelium and reduction in zinc 
concentration of testis, epididymis and doroso-lateral 
prostate glands (16). Clinical studies with adult males 
experimentally deprived of zinc show that leydig cell 
synthesis of testosterone depends on adequate dietary 
zinc (15, 17). Moreover, zinc plays an important role in 5-
reductase enzyme that is necessary for the conversion 
of testosterone into biologically active form. A significant 
increase in testosterone, Dihydrotestosterone and zinc 

in plasma had been found after 40-50 days of zinc 
administration in patient with idiopathic male factor sub 
fertility of more than five years (14). 
In our study there was significant lower level of serum 
zinc not only in oligozoospermic and azoospermic 
groups but also in asthenozoospermic and 
oligoasthenozoospermic males. These results are an 
agreement with the study of Madding et al, (1) and 
Hassan et al (18), but however, differ from the study of 
Chia et al, (19). Our study could be best explained that 
long standing nutritional zinc deficiency causes primary 
hypogonadism in human subjects (5-6). Deficiency of zinc 
occurring in certain diseases has also been reported to 
effect adversely testicular function (7), also in 
experimental animals, zinc restricted diet is known to 
produce primary hypogonadism (17). 
It is evident from table 1, in which low value of blood 
zinc was obtained in cases of teratozoospermia, 
asthenozoospermia and oligoasthenozoospermia. 
Moreover, decreased value for blood zinc was found in 
cases of elevated gonadotropins in the various groups 
and the same was also true for decrease testosterone 
level among the entire groups (table-3). Our findings are 
similar to the findings of earlier study of 107 infertile men 
& 103 fertile men, in which it was found that except 
semen volume, all the other semen parameters for the 
infertile men were significantly lower than those for the 
fertile group and the geometric means of the seminal 
plasma zinc concentrations were significantly lower in 
the infertile group compared with those in the fertile 
group (19). Similarly, a significant (p<0.010) inverse 
correlation was observed between serum zinc and 
sperm count (20), while, a strong correlation between 
serum level of testosterone and zinc was obtained 

(21).which are mimic to our study (table-1).  
Comparing values of blood zinc in various groups, it was 
seen that highest values were recorded in case of  

Table 1  Seminal parameters in relation to Blood Zinc levels. 

Group. n Blood Zinc (μg/dl) Sperm Conc. (mill/ml) Active Motility (%) Sluggish Motility (%) Immotile (%) 

                                            

Az 203 106.35  4.29 A 0.00  0.00 a 0.00  0.00 a 0.00  0.00 a 0.00  0.00 a 

Ol 353 92.34  3.90 B 6.99  0.35 b 29.16  0.96 b 15.25  0.51 b 55.59  1.07 b 

As 535 82.73  2.97 Bc 50.11  2.12 c 17.77  0.49 c 11.67  0.29 c 70.57  0.61 c 

Oas 159 105.54  6.85 Abd 4.45  0.42 d 14.50  0.86 d 12.14  0.56 cd 73.36  1.18 d 

T 37 73.38  2.74 E 5.64  1.15 bde 17.73  3.22 cde 10.73  1.27 cde 71.54  4.08 cde 

N 221 101.28  5.33 Abdf 87.49  3.51 f 46.61  1.27 f 11.29  0.41 cdef 42.10  1.28 f 

P 13 109.34  5.31 Adfg 402.23  39.70 g 55.92  4.19 g 8.85  1.62 cdefg 35.23  3.07 g 

F 97 139.97  9.49 H 102.12  1.34 h 60.01  0.58 g 10.94  1.38 cdefg 28.85  0.28 h 
 Means sharing a common letter do not differ significantly, others differ significantly  (p <  0.05). 
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proven fathers, moreover, blood Zn levels of all groups 
varied significantly (p<0.05) with proven fathers. Our  
study explained blood zinc relation with respect to 
sperm abnormalities of head, neck and tail defects. It is 
cleared from the table that blood zinc showing 
significant decline trend whenever, the overall sperm 
abnormalities gets increased. The decrease was 
correlated more with the head abnormalities in these 
groups. Comparing the low value of blood zinc with 
respect to head abnormalities within the various groups, 
it was seen that it decreased more in teratozoospermia  
followed by oligozoospermia and then 
asthenozoospermia respectively, while, in cases of neck 
abnormalities; it was decreased more in 
oligozoospermic and oligoasthenozoospermic patients. 
However, an inverse relationship was found between 
the tail abnormalities and level of blood zinc (Table 2). 

Conclusion 

In conclusion, it has been observed in our study that 
hypo level of zinc in serum (hypozincemia) causes 
hypogonadism, reveals decrease in serum androgen, an 
increase in serum gonadotropins level and arrest of 
spermatogenesis, which ultimately affect sperm count 
and sperm motility. So, it is concluded that the 

measurement of serum zinc level, apart from being a 
good index of the assessment of prostatic secretion and 
function, may be considered a useful tool in addition to 
other parameters in assessing male infertility, and for all 
such cases, administration of zinc in control rate is 
suggested to restore level of serum zinc and hence 
spermatogenesis.  
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