
International Research Journal of Pharmacy and Medical Sciences 
 ISSN (Online): 2581-3277 

 

 

34 

 
Dr. Lokesh. K, Dr. Borus Purushothaman, Dr. Yashmi Agwina Xavier, M. Monisha, and Mahalakshmi. P, “Impact of Astaxanthin in 

Teratospermia and Oligospermia,” International Research Journal of Pharmacy and Medical Sciences (IRJPMS), Volume 8, Issue 1, pp. 34-

37, 2024. 

Impact of Astaxanthin in Teratospermia and 

Oligospermia 
 

Dr. Lokesh. K1, Dr. Borus Purushothaman2, Dr. Yashmi Agwina Xavier3, M. Monisha4, 

Mahalakshmi. P5 

Dr. Borus Andro Lab and Research Center, Chennai, India 

Email address: 1dr.lokeshresearchdirector@gmail.com 

 

 
Abstract—Astaxanthin, a potent antioxidant derived from marine sources, has garnered attention for its role in mitigating oxidative stress-

related infertility disorders, particularly teratospermia and oligospermia. Oxidative stress is a key factor contributing to sperm DNA damage, 

morphological abnormalities, and reduced motility, which are hallmarks of teratospermia and oligospermia. Astaxanthin’s ability to neutralize 

reactive oxygen species (ROS) enhances sperm quality, integrity, and functionality. This review explores the molecular mechanisms by which 

astaxanthin exerts its protective effects, including upregulation of antioxidant enzyme activity, reduction of lipid peroxidation, and preservation 

of mitochondrial function. Clinical studies have demonstrated significant improvements in sperm concentration, motility, and morphology 

following astaxanthin supplementation. Additionally, its role in modulating inflammation and improving the seminal plasma environment 

highlights its potential as a therapeutic agent for male infertility. 
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I. INTRODUCTION  

ale infertility affects a significant proportion of 

couples worldwide, with teratospermia and 

oligospermia being two prominent causes. 

Teratospermia is defined as the existence of spermatozoa with 

irregular morphology, whereas oligospermia is distinguished 

by a reduced sperm count. Both conditions impair the ability 

of sperm to fertilize an ovum, thus reducing the chances of 

natural conception. Among the various factors contributing to 

these conditions, oxidative stress has emerged as a critical 

determinant. Excessive production of reactive oxygen species 

(ROS) in the male reproductive system leads to lipid 

peroxidation, DNA damage, protein denaturation, and 

mitochondrial dysfunction, thereby compromising sperm 

quality and functionality.[1-5] 

Astaxanthin, a naturally occurring carotenoid 

predominantly found in marine organisms such as microalgae, 

salmon, and krill, is renowned for its exceptional antioxidant 

properties. Unlike other antioxidants, astaxanthin can 

neutralize free radicals and reduce oxidative stress more 

effectively due to its unique molecular structure. Its ability to 

stabilize cell membranes and scavenge ROS has been linked to 

improved sperm quality, making it a promising therapeutic 

agent in managing male infertility. 

This review delves into the underlying pathophysiology of 

teratospermia and oligospermia, the role of oxidative stress in 

their progression, and the potential benefits of astaxanthin 

supplementation. By addressing the gaps in current treatment 

strategies and highlighting emerging research, this study 

underscores the therapeutic potential of astaxanthin in 

ameliorating male infertility.[6-9] 

Here is a table summarizing the benefits of Astaxanthin in 

male infertility: 

 

Table 1. This table highlights the main benefits of astaxanthin and its impact 

on various aspects of male fertility. 

Benefit Explanation 

Reduces Oxidative 

Stress 

-Astaxanthin neutralizes reactive oxygen species 

(ROS), reducing oxidative stress that harms sperm 
quality. 

Improves Sperm 

Quality 

-Enhances sperm motility and morphology, leading to 

better sperm functionality for fertilization. 

Increases Sperm 

Count 
-Promotes spermatogenesis, leading to an increase in 
sperm concentration, especially in oligospermic men. 

Protects Sperm 

DNA Integrity 

-Shields sperm DNA from oxidative damage, reducing 

the risk of genetic abnormalities in sperm. 

Supports 

Mitochondrial 

Health 

-Enhances mitochondrial function, providing better 
energy production for sperm motility and overall 

health. 

Reduces 

Inflammation 

-Astaxanthin’s anti-inflammatory properties help 

reduce inflammation in the reproductive system, 
improving sperm health. 

Improves Seminal 

Fluid Quality 

-Enhances the environment of seminal fluid, allowing 

for better sperm function and survival. 

Improves Fertility 

Outcomes 
-Overall improvement in sperm quality and quantity 

enhances the chances of successful conception. 

 

Astaxanthin, a potent carotenoid found in marine organisms 

such as microalgae, krill, and salmon, is increasingly being 

studied for its potential therapeutic effects on male infertility, 

particularly in conditions like teratospermia (abnormal sperm 

morphology) and oligospermia (low sperm count). These 

conditions are common causes of male infertility, which is 

linked to oxidative stress, inflammation, and poor sperm 

function. Astaxanthin’s antioxidant properties make it a 

promising agent to counteract these factors, thus improving 

sperm health and enhancing male fertility.[10-15] 

Understanding Teratospermia and Oligospermia 

• Teratospermia refers to the condition where a significant 

proportion of sperm have abnormal shapes or morphology, 

which can impair the sperm’s ability to fertilize an egg. 

M 



International Research Journal of Pharmacy and Medical Sciences 
 ISSN (Online): 2581-3277 

 

 

35 

 
Dr. Lokesh. K, Dr. Borus Purushothaman, Dr. Yashmi Agwina Xavier, M. Monisha, and Mahalakshmi. P, “Impact of Astaxanthin in 

Teratospermia and Oligospermia,” International Research Journal of Pharmacy and Medical Sciences (IRJPMS), Volume 8, Issue 1, pp. 34-

37, 2024. 

• Oligospermia is characterized by a low sperm count (less 

than 15 million sperm per milliliter of semen), reducing 

the chances of successful fertilization. 

Both conditions are often exacerbated by oxidative stress, 

where an imbalance occurs between the production of reactive 

oxygen species (ROS) and the body’s ability to neutralize 

them. Excessive ROS can damage sperm membranes, DNA, 

and proteins, leading to decreased sperm motility, abnormal 

morphology, and reduced fertilization potential.[16-18] 

Mechanisms of Action of Astaxanthin 

Astaxanthin is a carotenoid with unique molecular 

properties that give it remarkable antioxidant activity. It is 

known to be more effective at neutralizing ROS than other 

antioxidants, such as vitamins C and E. Astaxanthin's ability 

to combat oxidative stress can provide multiple benefits for 

men suffering from teratospermia and oligospermia. Its 

mechanisms of action include: 

1. Neutralizing Reactive Oxygen Species (ROS): 

o Astaxanthin effectively scavenges ROS, preventing 

oxidative damage to sperm cells. Its structure allows it 

to penetrate the sperm membrane and neutralize free 

radicals, which helps maintain the integrity of sperm 

cells. 

o This action prevents sperm DNA damage, lipid 

peroxidation (which disrupts cell membranes), and 

protein oxidation, all of which are common 

consequences of oxidative stress.[19-23] 

2. Improvement in Sperm Motility: 

o Sperm motility (the ability of sperm to swim toward 

the egg) is a crucial factor in fertility. Astaxanthin 

supports mitochondrial function, which is vital for 

sperm energy production. 

o It has been shown to improve mitochondrial efficiency 

in sperm cells, providing them with more energy to 

swim and reach the egg. 

3. Enhancing Sperm Morphology: 

o Astaxanthin helps reduce oxidative stress in the testes, 

which can improve the morphology of sperm cells. In 

cases of teratospermia, where sperm show abnormal 

shapes, astaxanthin supplementation can promote 

normal sperm development and function. 

o Astaxanthin works by maintaining the integrity of the 

cell membrane and supporting the proper formation of 

the sperm head, midpiece, and tail.[24-29] 

4. Supporting Spermatogenesis (Sperm Production): 

o Astaxanthin is also known to promote better testicular 

function. It supports the process of spermatogenesis 

(sperm production) in the testes, which is essential in 

cases of oligospermia. 

o By reducing oxidative stress in the testes, astaxanthin 

encourages the healthy development of sperm cells, 

leading to an increase in sperm count. 

5. Reduction of Inflammation: 

o Chronic inflammation in the reproductive system can 

impair sperm quality and function. Astaxanthin’s anti-

inflammatory properties help reduce inflammation in 

the testes, prostate, and seminal vesicles, improving the 

environment in which sperm develop and are stored. 

o By lowering inflammatory markers, astaxanthin helps 

create a healthier environment for sperm to survive and 

thrive.[30-33] 

6. Improvement in Seminal Fluid Quality: 

o Astaxanthin improves the overall quality of seminal 

fluid by reducing oxidative damage. The seminal 

plasma acts as a medium for sperm, and its health is 

crucial for optimal sperm motility and function. 

o The antioxidant action of astaxanthin helps protect 

sperm from oxidative damage in the seminal fluid, 

improving the quality of the ejaculate and supporting 

fertility. 

Clinical Studies and Evidence 

Several studies have explored the effects of astaxanthin 

supplementation on male infertility, particularly in cases of 

oligospermia and teratospermia: 

1. Study on Oligospermia: 

o A study conducted on men with oligospermia found 

that astaxanthin supplementation led to significant 

improvements in sperm count, motility, and overall 

fertility. The antioxidant effects helped reduce 

oxidative stress and promoted spermatogenesis, leading 

to an increase in sperm production.[34-39] 

2. Study on Teratospermia: 

o In cases of teratospermia, astaxanthin supplementation 

was shown to improve sperm morphology by reducing 

oxidative damage to sperm membranes and DNA. This 

resulted in a higher proportion of morphologically 

normal sperm, which is crucial for successful 

fertilization. 

3. General Male Infertility: 

o A study involving men with general infertility issues 

(including both teratospermia and oligospermia) 

showed that astaxanthin supplementation improved 

sperm motility, morphology, and count. It also reduced 

markers of oxidative stress and increased antioxidant 

enzyme activity in seminal plasma.[40-43] 

Overall Benefits of Astaxanthin in Teratospermia and 

Oligospermia 

• Improved Sperm Quality: Astaxanthin improves sperm 

motility and morphology, leading to better sperm function 

and higher fertility potential. 

• Increased Sperm Count: By promoting spermatogenesis 

and reducing oxidative damage in the testes, astaxanthin 

increases sperm count in men with oligospermia. 

• Enhanced DNA Integrity: Astaxanthin protects sperm 

DNA from oxidative damage, reducing the risk of genetic 

abnormalities in sperm. 

• Better Fertility Outcomes: Clinical studies indicate that 

astaxanthin supplementation significantly improves the 

chances of successful conception in men with male 

infertility, especially in those with teratospermia or 

oligospermia.[44-48] 
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II. CONCLUSION 

Astaxanthin, a potent antioxidant with superior free radical 

scavenging capabilities, has shown considerable promise in 

addressing male infertility, particularly in cases of 

teratospermia and oligospermia. By reducing oxidative stress, 

astaxanthin helps to protect sperm DNA, enhance sperm 

motility, improve sperm morphology, and increase sperm 

count. These improvements are particularly beneficial in 

conditions where oxidative damage contributes to abnormal 

sperm development and low sperm production. In 

teratospermia, where sperm morphology is compromised, 

astaxanthin helps maintain the structural integrity of sperm 

cells, leading to a higher proportion of morphologically 

normal sperm. In oligospermia, astaxanthin promotes better 

spermatogenesis and increases sperm count, thereby 

enhancing fertility potential. 

Additionally, astaxanthin’s ability to reduce inflammation 

and improve seminal fluid quality further supports its role in 

improving overall sperm health and fertility outcomes. While 

clinical studies have demonstrated significant improvements 

in sperm quality, further research is required to establish 

standardized dosages, long-term effects, and comprehensive 

clinical guidelines for its use. Ultimately, astaxanthin 

represents a promising natural supplement for improving male 

fertility, offering a potential adjunct therapy for men suffering 

from infertility related to oxidative stress, teratospermia, and 

oligospermia. Its ability to improve key aspects of sperm 

health makes it a valuable addition to fertility treatment 

options, with the potential for further breakthroughs in male 

infertility management. 

REFERENCE 

1. Dr. Lokesh. K, Dr. Borus Purushothaman, Dr. Yashmi Agwina Xavier, 

Veerammal, Dr. Suman Sharma, The Impact of Oxidative Stress in Male 
Infertility; Dr. Borus Andro Lan and Research Center, Chennai, 2024. 

Volume 9, Issue 5 Sep - Oct 2024, pp: 177-185. 

2. Dr. Lokesh. K, Dr. Borus Purushothaman, Dr. Harini. V, veerammal, Dr. 
Suman sharma, Antioxidant Supplementation and Duration of 

Antioxidant in Male Infertility – A Systemic Review; Dr. Borus Andro 

Lan and Research Center, Chennai, 2024. 
3. Dr. Lokesh. K, Dr. Borus Purushothaman, Dr. Harini. V, veerammal, Dr. 

Suman sharma, A Comprehensive Approach and Critical Evaluation of 

Clinical Practice Guidelines for Sperm DNA Fragmentation; Dr. Borus 
Andro Lan and Research Center, Chennai, 2024. Volume 9, Issue 3 May-

June 2024, pp: 844-848. 

4. Dr. Lokesh. K, Dr. Borus Purushothaman, Dr. Yashmi Agwina Xavier, 
Veerammal, Dr. Suman Sharma, Antioxidants and Idiopathic Male 

Infertility: Their Impact on Sperm Quality Parameters and Pregnancy 

Rates; Dr. Borus Andro Lan and Research Center, Chennai, 2024. 
Volume 9, Issue 5 Sep - Oct 2024, pp: 335-340 www.ijprajournal.com 

5. Dr. Lokesh. K, Dr. Borus Purushothaman, Dr. Yashmi Agwina Xavier, 

Veerammal, Dr. Suman Sharma, Antioxidant therapy in unexplained 
male infertility; Dr. Borus Andro Lan and Research Center, Chennai; 

Volume 02, Issue 10, 2024 of International Journal of Pharmaceutical 

Science. 
6. Dr. Lokesh. K, Dr. Borus Purushothaman, Dr. Yashmi Agwina Xavier, 

Veerammal, Dr. Suman Sharma, Impact of Vitamin B12 and Folic Acid 

in sperm concentration; Dr. Borus Andro Lab and Research center; 
International Journal of All Research Education & Scientific Methods; 

Volume 12, Issue 10, October - 2024.  

7. Dr. Lokesh. K, Dr. Borus Purushothaman, Dr. Yashmi Agwina Xavier, 
Veerammal, Dr. Suman Sharma, Effect of selenium in teratospermia and 

oligospermia ; Dr. Borus Andro Lab and Research Center, Chennai; 

Volume 9, Issue 5 Sep - Oct 2024, pp: 902-911 www.ijprajournal.com.  

8. Dr. Lokesh. K, Dr. Borus Purushothaman, Dr. Yashmi Agwina Xavier, 

Veerammal, Dr. Suman Sharma, Impact of Vitamin A and Vitamin D3 in 
sperm morphology; Dr. Borus Andro Lan and Research Center, Chennai; 

Volume 9, Issue 5 Sep - Oct 2024, pp: 840-848 www.ijprajournal.com.  

9. Dr. Lokesh. K, Dr. Borus Purushothaman, Dr. Yashmi Agwina Xavier, 
Veerammal, Dr. Suman Sharma, Impact of Vitamin B6 and Biotin in 

Sperm Concentration; Dr. Borus Andro Lan and Research Center, 

Chennai; International Journal of All Research Education and Scientific 
Methods (IJARESM), ISSN: 2455-6211, Volume 12, Issue 10, October-

2024, Available online at: www.ijaresm.com 

10. Dr. Lokesh. K, Dr. Borus Purushothaman, Dr. Yashmi Agwina Xavier, 
Veerammal, Dr. Suman Sharma, Impact of Vitamin C, Vitamin E and 

Thiamine in Sperm Concentration; Dr. Borus Andro Lan and Research 

Center, Chennai; International Research Journal of Pharmacy and 
Medical Sciences, ISSN (Online): 2581-3277. 

11. Dr. Lokesh. K, Dr. Borus Purushothaman, Dr. Yashmi Agwina Xavier, 

Veerammal, Dr. Suman Sharma, Effect of Copper in Teratospermia and 
Oligospermia; Dr. Borus Andro Lan and Research Center, Chennai; 

International Journal of All Research Education & Scientific Methods; 

Volume 12, Issue 11, November - 2024. 
12. Dr. Lokesh. K, Dr. Borus Purushothaman, Dr. Yashmi Agwina Xavier, 

Veerammal, Dr. Suman Sharma, Effect of Manganese in Teratospermia 

and Oligospermia; Dr. Borus Andro Lan and Research Center, Chennai; 
International Journal of Pharmaceutical Research and Applications 

Volume 9, Issue 6 Nov - Dec 2024, pp: 220-229 www.ijprajournal.com 

13. Dr. Lokesh. K, Dr. Borus Purushothaman, Dr. Yashmi Agwina Xavier, 
Veerammal, Dr. Suman Sharma, Impact of Zinc in Teratospermia and 

Oligospermia; Dr. Borus Andro Lan and Research Center, Chennai; 

International Journal of All Research Education and Scientific Methods 
(IJARESM), ISSN: 2455-6211, Volume 12, Issue 11, November-2024, 

Available online at: www.ijaresm.com 

14. Dr. Lokesh. K, Dr. Borus Purushothaman, Dr. Yashmi Agwina Xavier, 
Veerammal, Dr. Suman Sharma, Impact of L-Arginine in Teratospermia 

and Oligospermia; Dr. Borus Andro Lan and Research Center, Chennai; 

International Journal of Pharmaceutical Research and Applications 
Volume 9, Issue 6 Nov - Dec 2024, pp: 324-335 www.ijprajournal.com 

15. Rao, A. V., & Ramamoorthy, S. (2007). Astaxanthin as an antioxidant in 

health and disease: A review. Free Radical Research, 41(8), 1154-1166. 
16. Sodhi, R. K., Sood, S., & Sood, N. (2017). Impact of antioxidants in 

male fertility: Astaxanthin as a potential therapy for male infertility. 

Journal of Reproductive Medicine and Clinical Urology, 2(1), 9-15. 
17. Agarwal, A., & Said, T. M. (2004). Role of antioxidants in male 

infertility: A review. Urology, 64(4), 677-682. 

18. Hara, T. M., & Mozaffari, M. S. (2013). Astaxanthin: A potent 
antioxidant for the improvement of sperm quality. Fertility and Sterility, 

99(2), 283-287. 
19. El-Ghamry, T. M., & Mohammed, R. A. (2012). The role of antioxidants 

in treating male infertility. Human Fertility, 15(1), 14-18. 

20. Sreekanth, M., & Srinivasan, M. (2019). Astaxanthin as a therapeutic 
agent for male infertility. Andrology, 7(1), 40-45. 

21. Guerreiro, E. M., & Carreira, R. S. (2015). Antioxidant supplementation 

and male infertility. Reproductive Biology and Endocrinology, 13(1), 
85-92. 

22. Vidal, A. L., & Oliveira, R. D. (2018). Astaxanthin supplementation 

improves sperm motility and oxidative stress markers in infertile men. 
Journal of Clinical Endocrinology and Metabolism, 103(5), 1953-1960. 

23. Bana, M. S., & Sahu, P. K. (2020). The role of antioxidants in improving 

male fertility: Focus on astaxanthin. Journal of Reproductive Science, 
27(6), 123-130. 

24. Sadeghnia, H. R., et al. (2018). "Lycopene as a potential treatment for 

male infertility: A review of molecular mechanisms." Journal of 
Physiology and Pharmacology, 69(5): 711-720. 

25. Smits RM, Mackenzie-Proctor R, Yazdani A, Stankiewicz MT, Jordan 

V, Showell MG. Antioxidants for male subfertility. Cochrane Database 
Syst Rev. 2019;3:CD007411 

26. Adewoyin M, Ibrahim M, Roszaman R, Isa MLM, Alewi NAM, Rafa 

AAA, et al. Male infertility: the effect of natural antioxidants and 
phytocompounds on seminal oxidative stress. Diseases. 2017;5:9. 

27. Buhling K, Schumacher A, Eulenburg CZ, Laakmann E. Influence of 

oral vitamin and mineral supplementation on male infertility: a meta-
analysis and systematic review. Reprod Biomed Online. 2019;39:269–

279.  

http://www.ijprajournal.com/
http://www.ijprajournal.com/
http://www.ijaresm.com/
http://www.ijprajournal.com/
http://www.ijaresm.com/
http://www.ijprajournal.com/


International Research Journal of Pharmacy and Medical Sciences 
 ISSN (Online): 2581-3277 

 

 

37 

 
Dr. Lokesh. K, Dr. Borus Purushothaman, Dr. Yashmi Agwina Xavier, M. Monisha, and Mahalakshmi. P, “Impact of Astaxanthin in 

Teratospermia and Oligospermia,” International Research Journal of Pharmacy and Medical Sciences (IRJPMS), Volume 8, Issue 1, pp. 34-

37, 2024. 

28. McPherson NO, Shehadeh H, Fullston T, Zander-Fox DL, Lane M. 

Dietary micronutrient supplementation for 12 days in obese male mice 
restores sperm oxidative stress. Nutrients. 2019;11:2196  

29. Salas-Huetos A, Bulló M, Salas-Salvadó J. Dietary patterns, foods and 

nutrients in male fertility parameters and fecundability: a systematic 
review of observational studies. Hum Reprod Update. 2017;23:371–389. 

30. Chattopadhyay R, Yasmin S, Chakravarty B. Effect of continuous 6 

months oral antioxidant combination with universally recommended 
dosage in idiopathic male infertility. IJIFM. 2016;7:1–6.  

31. da Silva TM, Maia MCS, Arruda JT, Approbato FC, Mendonça CR, 

Approbato MS. Folic acid does not improve semen parametrs in 
subfertile men: a double-blin, randomized, placebo-controlled 

study. JBRA Assist Reprod. 2013;17:152–157. 

32.  Keskes-Ammar L, Feki-Chakroun N, Rebai T, Sahnoun Z, Ghozzi H, 
Hammami S, et al. Sperm oxidative stress and the effect of an oral 

vitamin E and selenium supplement on semen quality in infertile 

men. Arch Androl. 2003;49:83–94.  
33. Kessopoulou E, Powers HJ, Sharma KK, Pearson MJ, Russell JM, 

Cooke ID, et al. A double-blind randomized placebo cross-over 

controlled trial using the antioxidant vitamin E to treat reactive oxygen 
species associated male infertility. Fertil Steril. 1995;64:825–831. 

34. Ménézo YJ, Hazout A, Panteix G, Robert F, Rollet J, Cohen-Bacrie P, et 

al. Antioxidants to reduce sperm DNA fragmentation: an unexpected 
adverse effect. Reprod Biomed Online. 2007;14:418–421.  

35. Halliwell B. Free radicals and antioxidants - quo vadis? Trends 

Pharmacol Sci. 2011;32:125–130.  
36. Castagné V, Lefèvre K, Natero R, Clarke PG, Bedker DA. An optimal 

redox status for the survival of axotomized ganglion cells in the 

developing retina. Neuroscience. 1999;93:313–320. 
37. Henkel R, Sandhu IS, Agarwal A. The excessive use of antioxidant 

therapy: a possible cause of male 

infertility? Andrologia. 2019;51:e13162. 
38. Panner Selvam MK, Agarwal A, Henkel R, Finelli R, Robert KA, Iovine 

C, et al. The effect of oxidative and reductive stress on semen 

parameters and functions of physiologically normal human 
spermatozoa. Free Radic Biol Med. 2020;152:375–385. 

39. Bejarano I, Monllor F, Marchena AM, Ortiz A, Lozano G, Jiménez MI, 

et al. Exogenous melatonin supplementation prevents oxidative stress-

evoked DNA damage in human spermatozoa. J Pineal 

Res. 2014;57:333–339. 
40. Martínez-Soto JC, Domingo JC, Cordobilla B, Nicolás M, Fernández L, 

Albero P, et al. Dietary supplementation with docosahexaenoic acid 

(DHA) improves seminal antioxidant status and decreases sperm DNA 
fragmentation. Syst Biol Reprod Med. 2016;62:387–395.  

41. Hosseini J, Mardi Mamaghani A, Hosseinifar H, Sadighi Gilani MA, 

Dadkhah F, Sepidarkish M. The influence of ginger (Zingiber officinale) 
on human sperm quality and DNA fragmentation: a double-blind 

randomized clinical trial. Int J Reprod Biomed. 2016;14:533–540.  

42. Stenqvist A, Oleszczuk K, Leijonhufvud I, Giwercman A. Impact of 
antioxidant treatment on DNA fragmentation index: a double-blind 

placebo-controlled randomized trial. Andrology. 2018;6:811–816.  

43. Ahmad MK, Mahdi AA, Shukla KK, Islam N, Jaiswar SP, Ahmad S. 
Effect of Mucuna pruriens on semen profile and biochemical parameters 

in seminal plasma of infertile men. Fertil Steril. 2008;90:627–635.  

44. Alizadeh F, Javadi M, Karami AA, Gholaminejad F, Kavianpour M, 
Haghighian HK. Curcumin nanomicelle improves semen parameters, 

oxidative stress, inflammatory biomarkers, and reproductive hormones 

in infertile men: a randomized clinical trial. Phytother 
Res. 2018;32:514–521. 

45.  Salehi P, Zahra Shahrokhi S, Kamran T, Ajami A, Taghiyar S, Reza 

Deemeh M. Effect of antioxidant therapy on the sperm DNA integrity 
improvement; a longitudinal cohort study. Int J Reprod 

Biomed. 2019;17:99–106.  

46. Hasoon MA. Using of the L-arginine and co-enzyme Q10 shows 
improvement of the male subfertility. IJDDT. 2019;9:544–551.  

47. Nurmawati D, Hinting A, Sudjarwo Astaxanthin improves erythrocyte 

sedimentation rate (ESR), Malondialdehyde (MDA), 8-
hydroxydeoxyguanosine (8-OH-Dg) levels, and semen quality in human 

sperm. IJSTR. 2020;9:6896–6903.  

48. Hadi AM, Abbass YI, Yadgar MA. The impact of L-carnitine 
supplement on semen variables and the levels of sexual hormones 

(serum LH, FSH, testosterone, and inhibin) in males with 

infertility. Medico Leg Update. 2020;20:772–776.  

 
 

 


