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ABSTRACT 
 

Aim: To determine the effect of zinc on spermatogenesis  
Methodology: the study was done at Shahida Islam Medical Complex, Lodhran. 60 albino rats were selected and divided into 4 
groups each consisting of 15 albino rats each. The first control group-1 was feed with normal diet, while the group-2 and group-3 
were treated with indomethacin and zinc respectively. Whereas the group-4 was treated with both zinc and indomethacin. This 
intervention was carried out for 12 weeks. Once the study was concluded, the rats were euthanized and histopathological 
analysis of the testes was carried out to determine the effect on spermatogenesis. 
Results: group 4 showed favorable results in which normal spermatogenesis could be observed, in group 2 however, focal loss 
of germ cells series was seen as well as focal basement membrane detachment. 
Conclusion: the study can safely say that zinc metal exhibits a protective role on the testes of albino rats 
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INTRODUCTION 
 

In the list of many antioxidants used in medicine, Zinc is another 
important member. Zinc a metal, is available in the various forms 
including zinc acetate, zinc oxide and zinc gluconate1. It helps in 
controlling a very important enzyme called superoxide dismutase, 
a valuable assest for the protection of the cells from damages by 
free radical production. Zinc is present in copious amount in the 
semen2. Furthermore, it plays a prudent role in the process of 
spermatogenesis as well as sperm motility3. Zinc being a potent 
antioxidant has the ability to reduce oxidative stresses being 
developed in the sperm4. Therefore, for normal sperm functioning 
zinc is needed5. Once zinc has been administered, it leads to the 
formation of metallothionein6. In the vast list  of Non-steroidal Anti-
inflammatory Agents (NSAIDs), another one indomethacin is also 
used which is a non-selective COX-1 and COX-2 inhibitor. 
Although, indomethacin is widely used for its many benefical 
effects as a pharmacological agent, it does however have negating 
effects of spermatogenesis, these include azoospermia and 
oligospermia7.  

Considering the antixodiant effects that zinc has, a study 
was conducted to see if zinc can halt the toxic effects of 
indomethacin during spermatogenesis in albino rats  
 

METHODOLOGY 
 

After attaining adequate approval from the institutional review 
board, a longitudinal study was carried out at Shahida Islam 
Medical Complex, Lodhran, from 30 June 2020 to 30 December 
2020. For this study, a total of 60 male albino rats were selected 
that weight between 200-300 grams from ISRA University. Before 
the study was to be initiated, all the animals were kept in room 
temperature (37◦C) for 7 days so that can acclimatized. 
Indomethacin and zinc were the pharmacological agents to be 
tested, both of which were to be given for a period of 12 weeks. 
Zinc was to be administered in syrup form in 20 mg/ 5ml orally, 
whereas the dose for indomethacin was to be 10mg/kg. Once the 
animals and the pharmacological agents were acquired, the male 
albino rats were divided into 4 groups of 15. The following was the 
parameters set in each group. Group 1 (Control Group): 15 albino 
rats were administered a normal daily diet. Group 2 (Indomethacin 
Group): 15 albino rats were treated with indomethacin 10mg/Kg for 
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12 weeks. Group 3 (Zinc Group): 15 albino rats were given zinc 
20mg/ 5ml orally for 12 weeks. Group 4 (Combination Group):  15 
albino rats were treated with a combination of Zinc and 
Indomethacin in their aforementioned doses administered for 12 
weeks. 
 
Figure-1: Testicular tissue with normal spermatogenesis in Control group-I. 
10 x 100 H&E   

 
 
Figure-2: Testicular tissue with suppressed spermatogenesis in 
Indomethacin treated group-2. 10 x 100 H&E 
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Figure-3: Testicular tissue with normal spermatogenesis in Zinc treated 
group-3. 40 x 100 H&E 

 
 
Figure-4: Testicular tissue with normal spermatogenesis in group-4 treated 
with both zinc and indomethacin. 10 x 100 H&E 

 
 

All albino rats were observed for their daily activities and 
were weighted using an electronic weight machine on a weekly 
basis. At the end of the 12 weeks, all the animals were euthanized 
after which the histopathological study could be carried out. A 
midline incision was made up to the scrotum.  The testes were 
excised from the animals and kept in a bouin’s fluid for 2 days. The 
tissue sample was prepared on a slide and stained using the 
conventional H&E staining. Histological examination was then 
carried out using a light microscope. 
 

RESULTS 
 

Normal series of spermatogenesis was exhibited in the albino male 
rats of the control group with an intact basement membrane. 
Presence of Sertoli cells and leydig cells was also evident. 
Furthermore, on microscope examination multiple layers of 
germinal epithelieum was seen.  

An overall decrease in the amount of spermatogenesis was 
seen in the indomethacin group with detachment of the basement 
membrane. Focal loss of normal distribution of germ cell was also 
visible on inspection. The amount of leydig cells was also 
diminished as compared to the control group.  

The group given the combination regime showed an slight 
increase in spermatogenesis, and mostly had a basement 
membrane well intact. Spermatogenic cells were also visible on 
microscopy. 
 

DISCUSSION 
 

Our result indict the zinc is essential for spermatogenesis, and 
even in the presence of indomethacin which has adverse effects 
on spermatogenesis, it didn’t have any negating action on it due to 
the presence of zinc. Zinc induces metallothione which has 
antioxidant activity thereby offering protection to the cell against 
any noxious agent.  If there is a deficiency of zinc in rats, there can 
be alteration in the seminiferous tubules. Zinc suppresses the toxic 
effects of indomethacin on the testes. Similar finding was also 
seen in another previous study by Jehangir et al 2009. Atrophy of 
the seminiferous tubules could be observed after the provision of 

propoxur (PPX) by Oyewopo et al 2010. Combination therapy of 
zinc and indomethacin had no negative effects on the 
spermatogenesis in male albino rats, this finding was also reported 
by Falana et al 2012. Hamieda et 2002, also found similar results 
to our study. Babaei et al 2007 was also able to study the 
protective effects on zinc in the testes and conclude that zinc is a 
positive agent for spermatogenesis.  Zinc is used to stimulate 
spermatogenesis even if it is disturb by some drugs. Zinc plays  
very important  role in immune system and is  protective for free 
radicals injury (8). Zinc is very important for human and acts as 
cofactor in many enzymes.(9). Zinc forms metallothione in which 
acts as scavenger of OH. Deficiency of zinc make human cells 
more susceptible to oxidative injury(10). Zinc is having good effect 
in growth and development; this is due to involvement of zinc in 
bone metabolism. Zinc is very important in synthesis of growth 
hormone  and other hormones11. Reports showed that intake of  
zinc  is helpful in the proliferation of germinal cells5, and on the 
contrary diet lacking the zinc is a found as a potent risk leading to 
poor sperm quality and male infertility12. Thus the dietary 
supplements with antioxidants, fruits, vegetables, sea food, milk 
and zinc is having  significant association with sperm quality13. 

Zinc is excreted from the prostate gland so it is zinc levels in 
seminal plasma typically represent prostatic secretory function14. 
As the human can’t store the zinc in the body so zinc is essential 
nutrient required daily for the maintenance of healthy life style 
(Rink and Gabriel, 2000). The recommended daily dietary 
requirement for the zinc varies with sex and age of the individual 
and is 11mg/day for the males and 8mg/day for the females15. 

According to world Health Organization (WHO) one-third of 
the world’s population is suffering from zinc deficiency4, and its 
deficiency leads to numerous diseases. The reproductive health as 
well as normal fertilization of either gender is dependent on body 
sources of zinc. The zinc keeps the sperm cells protected from the 
bacterial infection as is evident from the higher zinc content of zinc 
in semen as compared to blood. Another role of zinc is in 
protection of sperms while within the female reproductive tract and 
also from chromosomal damage16. 

Hypogonadism is very common due to zinc deficiency3,15,21. 
Millar et al17 in a study reported the deficient development of the 
accessory sex glands in the rats with deficiency of zinc. Zn 
concentrates in the testis at high quantity which is comparable to 
those in liver and kidney1. In human, the inhibition of 
spermatogenesis and sperm abnormalities have been observed in 
patients with Crohn's disease and nutritional disorders, both of 
which induce a Zn deficiency( Zinc is considered to be  essential 
trace element for spermatogenesis18. 

Zinc collaborate in DNA repair8. It has very important role 
role in cell division and differentiation17. It is observed in  studies  
that zinc promotes spermatogenesis and affects sperm motility19. 
Zn plays an important role in spermatogenesis. Zn is located 
primarily in the Leydig cells, and takes part in the process of 
spermatogenesis especially late type B spermatogonia, and the 
spermatids. Zinc  is also necessary   for the production and 
secretion of testosterone from the Leydig cells20. 

Zinc is essential cofactor of metaloenzyme involved in 
spermatogenesis and DNA transcription, expression of steroid 
receptors, and protein synthesis. It is not known that  functional 
deficiencies in folate and zinc are a risk factor for male 
subfertility21. 

Most supplements for male fertility contain folic acid and 
zinc. High zinc’s concentration in seminal fluid (approximately 30 
times higher than in blood) shoed a link to semen quality, due to its 
antioxidant functions22. 
 

CONCLUSION 
 

Zinc has a positive impact on spermatogenesis, even in the 
presence of toxic or noxious drugs or chemicals.  
Conflict of interest: Nil 
 

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/cellular-differentiation
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/spermatogenesis
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/spermatozoon-motility


M. Sair, .A. Inam, S. Gul et al 

 

 
P J M H S  Vol. 16, No.01, JAN  2022   45 

REFERENCES 
 

1. Disilvestro R. Handbookof Mineral as Nutritional Supplements 2004. 
2. Berdanier CD, Dwyer,Johanna. Handbook of Nutrition and Food 2007. 

1200 p. 
3. Madding CI, Jacob M, Ramsay VP, Sokol RZ. Serum and semen zinc 

levels in normozoospermic and oligozoospermic men. Annals of 
nutrition and metabolism. 1986;30(4):213-8. 

4. Afonne OJ, Orisakwe OE, Ekanem I-OA, Akumka DD. Zinc protects 
chromium-induced testicular injury in mice. Indian journal of 
pharmacology. 2002;34(1):26-31. 

5. Falana B, Oyeyipo I. Selenium and zinc attenuate lead-induced 
reproductive toxicity in male sprague-dawley rats. Res J Med Sci. 
2012;6:66-70. 

6. Powell SR. The antioxidant properties of zinc. The Journal of nutrition. 
2000;130(5):1447S-54S. 

7. Alam MJ, Khatun M, Begum M, Hossain M, Akhter J, Paul UK, et al. 
Role of vitamin E on antispermatogenic effects of indomethacin on 
number of sperm containing seminiferous tubules of testes in long 
evans rats. Bangladesh Journal of Anatomy. 2009;7(1):5-9. 

8. Aly H, Mantawy M. Comparative effects of zinc, selenium and vitamin 
E or their combination on carbohydrate metabolizing enzymes and 
oxidative stress in streptozotocin induced-diabetic rats. Eur Rev Med 
Pharmacol Sci. 2012;16(1):66-78. 

9. Farooq M, Ali A, Islam NU, Niaz F, Islam YU, Tabassum U. Effect of 
zinc supplement on glycemic control and lipid abnormalities in Type 2 
diabetic patients. The Professional Medical Journal. 2020;27(10):2036-
44. 

10. Barman S, Srinivasan K. Attenuation of oxidative stress and 
cardioprotective effects of zinc supplementation in experimental 
diabetic rats. British Journal of Nutrition. 2017;117(3):335-50. 

11. Baltaci AK, Mogulkoc R, Baltaci SB. The role of zinc in the endocrine 
system. Pakistan journal of pharmaceutical sciences. 2019;32(1). 

12. Fallah A, Mohammad-Hasani A, Colagar AH. Zinc is an essential 
element for male fertility: a review of Zn roles in men’s health, 
germination, sperm quality, and fertilization. Journal of reproduction & 
infertility. 2018;19(2):69. 

13. Kumar N, Singh AK. Role of zinc in male infertility: Review of literature. 
Indian Journal of Obstetrics and Gynecology Research. 2016;3(2):167-
71. 

14. Zhao J, Dong X, Hu X, Long Z, Wang L, Liu Q, et al. Zinc levels in 
seminal plasma and their correlation with male infertility: A systematic 
review and meta-analysis. Scientific reports. 2016;6(1):1-10. 

15. Egwurugwu J, Ifedi C, Uchefuna R, Ezeokafor E, Alagwu E. Effects of 
zinc on male sex hormones and semen quality in rats. Nigerian 
Journal of Physiological Sciences. 2013;28(1):17-22. 

16. Vickram S, Rohini K, Srinivasan S, Nancy Veenakumari D, Archana K, 
Anbarasu K, et al. Role of Zinc (Zn) in Human Reproduction: A 
Journey from Initial Spermatogenesis to Childbirth. International 
Journal of Molecular Sciences. 2021;22(4):2188. 

17. Hamdi S, Nassif O, Ardawi M. Effect of marginal or severe dietary zinc 
deficiency on testicular development and functions of the rat. Archives 
of andrology. 1997;38(3):243-53. 

18. Yamaguchi S, Miura C, Kikuchi K, Celino FT, Agusa T, Tanabe S, et 
al. Zinc is an essential trace element for spermatogenesis. 
Proceedings of the National Academy of Sciences. 
2009;106(26):10859-64. 

19. Bashandy SAE-M, Omara EAA, Ebaid H, Amin MM, Soliman MS. Role 
of zinc as an antioxidant and anti-inflammatory to relieve cadmium 
oxidative stress induced testicular damage in rats. Asian Pacific 
Journal of Tropical Biomedicine. 2016;6(12):1056-64. 

20. Croxford TP, McCormick NH, Kelleher SL. Moderate zinc deficiency 
reduces testicular Zip6 and Zip10 abundance and impairs 
spermatogenesis in mice. The Journal of nutrition. 2011;141(3):359-
65. 

21. Wong WY, Merkus HM, Thomas CM, Menkveld R, Zielhuis GA, 
Steegers-Theunissen RP. Effects of folic acid and zinc sulfate on male 
factor subfertility: a double-blind, randomized, placebo-controlled trial. 
Fertility and sterility. 2002;77(3):491-8. 

22. Schisterman EF, Sjaarda LA, Clemons T, Carrell DT, Perkins NJ, 
Johnstone E, et al. Effect of folic acid and zinc supplementation in men 
on semen quality and live birth among couples undergoing infertility 
treatment: a randomized clinical trial. Jama. 2020;323(1):35-48.

 

 


