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ABSTRACT There has been increasing interest in the evaluation of essential trace elements present in different concentrations

in the human body fluids and their correlation to the human health. Trace elements play important roles in a
number of body functions. Our aim was the relationship between concentration of zinc in seminal plasma and semen quality. The results
revealed that serum zinc levels in infertile men group were lower than in the fertile men group. the zinc has positive effect on sperm count
and morphology. The fact that zinc plays a positive role in influencing the process of spermatogenesis cannot be ruled out. Varicocele
decreases the concentration of zincand decreases the availability of oxygen for live sperm.

Introduction:

Zinc in human semen seems to play an important role in the
physiology of spermatozoa (processes of fertility, reproduction and
sexual maturation). It is secreted by the prostate in small vesicles
called protasomes. Zinc (Zn) in seminal plasma stabilizes the cell
membrane and nuclear chromatin of spermatozoa. It may also have
an antibacterial function." Many recent studies have indicated an
increasing prevalence of various abnormalities of the reproductive
system in human males.” Male infertility is as the inability to
conceive a baby after one year of unprotected sex in the absence of
female causes. Most causes of male infertility reflect an abnormal
sperm count or quality. Although it only takes one sperm to fertilize
an egg, in an average ejaculate a man will eject nearly 200 million
sperm. However, because of the natural barriers in the female
reproductive tract only about 40 sperm will ever reach the vicinity of
an egg. There is a strong correlation between the number of sperm
in an ejaculate and fertility. In about 90% of the cases of a low sperm
count, the reason is deficient sperm production. Unfortunately, in
about 90% of cases, the cause for the decreased sperm formation
cannot be identified. Other causes of male infertility may include
ductal obstruction, ejaculatory dysfunctions, and infections or
disorders of the accessory glands’. Prostate gland is the largest
accessory gland of the male reproductive tract and there is a good
deal of research being conducted on the prostate. Yet it remains one
of the least understood structures in the body. One area of study
concentrates on the major function of the gland, the production
and the secretion of minerals that play an important role in prostate
and the reproductive system functions. Zinc is a component of
semen and it is though that at least 1 mg of zinc is excreted by an
ejaculum. Zinc plays an important role in the processes of fertility,
reproduction and sexual maturation.’ At a biochemical level, zinc's
primary role as a component of zinc metalloenzymes, many
enzymes of the cell nucleus involved with genetic information
transfer and cellular replication are metallonezymes of zinc. Zinc
also participates in RNA metabolism, prostatic fluid and ocular
tissues contain the highest levels of zinc in the body.’Our aim was to
be clarification of the interrelationship of serum and semen zinc
levels, in both men with a history of infertility and men with no
history of infertility. Also, investigate the possible role of seminal
zincin the regulation of human spermatozoa functions.

Materialand Methods:

This present study was conducted in Department of Pathology,
Narayan Medical College and Hospital, Sasaram, Jamuhar, Bihar,
India during the period from July 2016 to January 2017. Bihari men
in the age range of 20 to 45 years with no apparent chronic or acute
disease were selected for the study, which were categorized in two
groups:

1.Group A: 35 men of known fertility and
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2.Group B: 35 infertile men were studied.

The infertile men were unable to be fathers of children for at least
two and half (2.5) year; their wives were considered fertile based on
extensive gynaecologic evaluations. At the first interview for the
infertile men, a complete history was obtained, especially with
respect to any history of sexual dysfunction. Physical examination
was performed to exclude patients with chromosomal
abnormalities. None of the subjects were on drug treatment or on
especial dietand none of the subjects used vitamin supplements.

Zinc estimation: Seminal plasma was diluted 100 times with triple
distilled water. Estimation of zinc in diluted seminal plasma was
carried out using flame atomic absorption spectrophotometer.
(Perkin Elmer Double beam, USA). Lamp used for Zn: Electrode Less
Discharge Lamp was used and 213.9 mm wavelength was used for
Zn.

Statistical analysis was done using SPSS-17. The differences
between means of more than two groups were tested by
performing ANOVA. The Pearson's correlations (r, p) and regression
equation were calculated between each of the measured
parameters to assess the shape of relationship based on the highest
(r) value obtained.

Results and Discussion:

This present study shows the demographic characteristics of the
fertile and infertile men.The meanzstandard deviation and range of
semen quality counts, motility, and morphology, serum
reproductive hormones LH, FSH, Testosterone and serum zinc and
semen zinc are listed in table-l. The results revealed that serum zinc
levels in infertile men group were lower than in the fertile men
group (P<0.05). In addition, seminal plasma zinc levels were lower in
theinfertile men group thanin the fertile men group (P<0.05). Table-
Il shows, there was no significant correlation between serum zinc
and the parameters of semen quality in both groups. Moreover, no
significant correlation between semen zinc and the parameters of
semen quality in both groups.

Table-I: Evaluation of semen quality, hormones, and Zinc
concentrationsinfertile and infertile men groups:

Parameters Group A (N=35) Group B (N=35) P-
Mean=SD|Range Mean+SD|Range  |value

Count (60- 94.05£16./57-154  |38.3+24.0|0-98 <0.05

150x106/ml) |02 3

Motility 86.13+4.8|55-95 16.5+£10.2|0-60 <0.05

(>60%) 2
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Morphology |84.21£9.3|70-90 65.04+20./0-90 <0.05
(>70%) 6

LH (1-5mlu/ml) |4.02+£1.24(1.5-5.0  [2.3+£1.02 |0.9-23 *
FSH (1- 45+2.7 (2898 |58+3.0 |0.9-345 |[*
9Imliu/ml)

Testosterone (26.02+4.7|15.8-33.0 (14.0+3.21|7.0-44.0 |<0.05
(8.2-34.6

nmol/L)

Serum Zn (70- |117.02+1./90.6-162 |86.7+21.5|36-147.4 |<0.05
120pg/dl) 32
Seminal 3.2+0.21
plasma Zn(1.2-
3.9nmol/L)

2.5-3.8 |1.5£0.2 |0.39-2.7 |<0.05

NOTE: (Statistically Significant (P<0.05) * NS (Not Significant)

The present data are in agreement with those of Bonde et al’, who
reported that not sperm concentration but sperm quality
determines fertilizing capacity of spermatozoa. Although, the most
cases of male infertility are nonendocrine in origin. However,
routine evaluation of hormonal parameter is not warranted unless
sperm density is extremely low or there is clinical suspicion of an
endocrinopathy. A scrotal varicocele is the most common causative
finding in infertile men.” To explain the abnormalities in
spermatogenesis with varicocele, the most point have been
proposed was the abnormal blood flow can interfere with
testosterone production, which in turn can interfere with sperm
production and this in agreement with our results that about 25% of
infertile men had varicocele. We did not find any difference in the
our data and in those previously published in the literature for that
the serum zinc and semen zinc levels were significantly lower in
infertile patients than fertile males®, in contrast to other reports, that
unable to find a significant difference in serum and semen zinc

9,10

levels between fertile and infertile men™".

Table-ll: The correlation coefficient (r) between Zinc
concentration and parameters of semen quality for both
groups:

Groups |variables Count |Motility|Morphology
Group A [Serum Zn -0.089 |-0.271 |-0.062
(N=35) (Seminal PlasmaZn |0.049 |0.12 -0.349
Group B [Serum Zn -0.005 |-0.023 |-0.460
(N=35) [Seminal PlasmaZn [-0.032 |-0.168 [0.080

The lack of correlation between zinc concentration and semen
quality found in our study suggests that biochemical complexity of
seminal fluid attempts to perform such simple correlations between
seminal plasma component and andrological parameters are likely
to produce inconsistent results. These effects include no significant
correlation between the total amount of zinc per ejaculate and
sperm quality" with no statistically significant correlation between
zinc concentration and the motile sperm concentration.” However,
our results are in contrast to other studies that showed zinc-related
decrease in human semen quality.”" Most previous results of
colorimetric methods and the present method found that the
results obtained using the proposed method were not statistically
different from those obtained by atomic absorption
spectrophotometry.”'

The high level of zinc found in semen is due primarily to the
secretions of the prostate gland and reflects prostatic stores. Serum
zinc may be a reasonable indicator of zinc status. The lack of
correlation between serum zinc and semen zinc found in our study
suggests that mild zinc deficiency may lower serum zinc while the
larger prostate zinc stores remain unaffected. However, we
obtained 25% had varicocele, which are enlargement of the internal
spermatic veins that drain the testes. The significant decrease of the
zinc in seminal plasma of varicocele men were significantly lower
than in the normal subjects. This decrease indicated an impairment
of the prostatic function or secretion due to decreases the
availability of oxygen and nutrient required for sperm live. The

Krebs's cycle provides a major source of adenosine triphosphate
energy and produce molecules that are starting point for a number
of vital metabolic pathways for the cell, citrate that been chelated
with zinc and their evidence that zinc required for oxygen
consumption by sperm. Varicocele decreases the concentration of
zincand decreases the availability of oxygen for live sperm.

Conclusion:

These findings suggest that the zinc has positive effect on sperm
count and morphology. The fact that zinc plays a positive role in
influencing the process of spermatogenesis cannot be ruled out.
Varicocele decreases the concentration of zinc and decreases the
availability of oxygen for live sperm. Further studies to elucidate the
significance of zinc and other factors presents in seminal plasma in
different types of causes of male infertility for the functional
properties of human spermatozoa appear to be of importance since
such studies may give hints to new ways of regulating male fertility.

References:

1. Lin YC, Chang TC, Tseng YJ et al. Seminal plasma zinc levels and sperm motion
characteristicsin infertile samples. Chang Gung Med J 2000;23: 260-6.

2. Bromuich, P, Cohen, J., Stewart, |, and Walker, A.: decline in sperm counts: An Artifact
of Changed Reference Range of "Normal"? BMJ, 1994;309:19-22.

3. Wyngaarden, J.B., Smith, LH., and Bennett, J.C.: Endocrinolgic Diseases Unique to
Men, Cecil Textbook of medicine, 20th edition. WB Saunders, Philadelphia, PA, 1996;
Vol.2:1325-45.

4, Shils, Maurice, E., And Young, Vernon, R.: Essential Trace Elements, Modern Nutrition
in Health and Disease, 7th edition. Philadelphia, lea &febiger, 1988; p.p. 375-92.

5. Chester's, J.K.: Metabolism and biochemistry of zinc, Clinical, Biochemical and
Nutrition Aspects of Trace Elements, New York: Alan liss, 1982; p.p. 487-509.

6.  Colzieher, JW. and Dozier, T.S.: Improving the Diagnostic Reliability of Rapidly
Fluctuating Plasma Hormones by Optimized Multiple Sampling Techniques. Clin
Endocrinol Metab, 1976;43:824.

7. Bonde, J.PE,, Ernst, E.,, and Jensen, T.: Relation between Semen Quality and Fertility.
Lancet,1998;353:1172-7.

8. Sigman, M., Stuart, S.: Howard's, Male Infertility, Campbell's Urology. 7th edition,
1998; p.p. 1287-330.

9. Xu, B., Chia, S.E.,and Ong, C.H.: Concentrations of Cadmium, Lead, Selenium, and Zinc
inHuman Blood and Seminal Plasma. Biol trace elem Res, 1994; 40 (1):49-57.

10.  Ward,R.J.,and Hendry, W.F.: A Cooperative Study of Zinc, Copper, Cadmium, and Lead
LevelsIn Fertile and Infertile Men. Fertile Sterile, 1983;40 (5):670-7.

11.  Schoenfeld, C., Ameral, R.D., Dubin, L., and Numberoff, M.: Prolactin, fructose and zinc
levelsfound in human seminal plasma. Fertile Sterile, 1979; 32: 206-8.

12.  Lewis, D.l., Jones, |.A., Arid, M.M., and Biljan, C.R.: Effects of Sperm Activity on Zinc and
Fructose concentrationsin Seminal Plasma.Hum Reprod, 1996; 11:2465-7.

13.  Zvit, H, et al: The Cation Composition of The Seminal Plasma and Prostatic Fluid and
its Correlation to Semen Quality. Fertile Sterile, 1978; 29 (5): 539-42.

14. Fuse, H., Kazaman, T., Ohta, S., and Fujiuchi, Y.: Relationship between Zinc
Concentrations in Seminal Plasma and Various Sperm Parameters, Int Urol Nephrol,
1999;31(3):401-8.

15. Deadre, J., Johnson et al.: Improved Colorimetric Determination of Serum Zinc. Clin
Chem,1977;23(7):1321-3.

16.  Fuentes, J., Miro, J.,and Riera, J.: Simple Colorimetric Method for Seminal Plasma Zinc
Assay.Andrologia, 1982; 14 (4):322-7.

96 * GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS



	Page 1
	Page 2

