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Abstract—The role of vitamins in male reproductive health has garnered increasing interest, particularly regarding their impact on sperm 

concentration and overall fertility. This review focuses on three essential vitamins: Vitamin C, Vitamin E, and Thiamine (Vitamin B1), and their 

contributions to sperm health. Vitamin C, a potent antioxidant, protects sperm from oxidative stress by neutralizing free radicals, thus 

safeguarding sperm DNA and enhancing motility. Its supplementation has been shown to improve sperm concentration, particularly in 

individuals exposed to oxidative stress from environmental factors or lifestyle choices. Similarly, Vitamin E, another vital antioxidant, plays a 

critical role in maintaining the integrity of sperm cell membranes, preventing lipid peroxidation, and enhancing sperm quality. Together with 

Vitamin C, it forms a synergistic antioxidant defense that significantly influences sperm production and concentration. Thiamine, though less 

recognized in the context of fertility, is essential for energy metabolism and ATP production, which are crucial for sperm motility and the 

spermatogenesis process. Thiamine deficiency can lead to decreased sperm concentration and quality, highlighting its importance in male 

reproductive health. Collectively, adequate intake of these vitamins is essential for optimizing sperm concentration and improving male fertility. 

This review underscores the importance of dietary and supplemental strategies to enhance vitamin levels, ultimately promoting reproductive 

success. 

 

Keywords— Antioxidants; Oxidative stress; Thiamine (Vitamin B1); Vitamin C; Vitamin E. 

 

I. INTRODUCTION  

he impact of vitamins on male fertility, particularly 

in terms of sperm concentration, has gained 

significant attention due to their potential to 

improve reproductive health naturally. Among the key 

vitamins that contribute to sperm health are Vitamin C, 

Vitamin E, and Thiamine. These vitamins play essential roles 

in protecting sperm cells from oxidative stress, supporting 

energy production, and aiding overall cellular function. 

Vitamin C and Vitamin E are powerful antioxidants that 

protect sperm from oxidative damage, a major factor that can 

lead to reduced sperm concentration and impaired sperm 

quality. Vitamin C helps neutralize free radicals, reducing 

DNA damage in sperm cells, while Vitamin E protects the 

sperm cell membrane from lipid peroxidation[1,2,3,4,5]. 

Together, these vitamins work synergistically to enhance the 

antioxidant defense system, thereby supporting healthier 

sperm production and concentration. 

Thiamine, or Vitamin B1, plays a vital role in cellular 

energy metabolism. It supports ATP production, which is 

essential for sperm motility and spermatogenesis—the process 

of sperm cell formation. Adequate levels of Thiamine ensure 

that sperm cells have the energy needed for optimal function 

and quality.[4,5] 

Here’s a detailed breakdown of how each vitamin contributes 

to sperm concentration: 

1. Vitamin C (Ascorbic Acid) 

Vitamin C (ascorbic acid) is essential for numerous bodily 

functions, and its impact on sperm concentration and male 

fertility is significant. As a potent antioxidant, Vitamin C 

plays a vital role in protecting sperm from oxidative stress, 

which is a major factor contributing to reduced sperm 

quality[6,7,8,9]. Here is a detailed exploration of how Vitamin C 

affects sperm concentration and fertility: 

➢ Antioxidant Properties 

Vitamin C is a powerful antioxidant that helps neutralize 

free radicals in the body. Free radicals are unstable molecules 

that can cause oxidative damage to cells, including sperm 

cells. Excessive oxidative stress can lead to sperm DNA 

damage, reduced motility, and decreased sperm concentration. 

By scavenging free radicals, Vitamin C helps maintain sperm 

health and improves overall sperm quality. 

• Protection Against DNA Damage: Vitamin C helps 

protect sperm DNA from oxidative damage. Oxidative 

stress can lead to DNA fragmentation, which can reduce 

sperm concentration and affect fertility. Vitamin C’s 

antioxidant properties help safeguard sperm DNA, 

reducing fragmentation and potentially improving sperm 

count. 

• Regeneration of Other Antioxidants: Vitamin C also 

helps regenerate other antioxidants like Vitamin E. This 

synergistic effect enhances the antioxidant defense 

system, providing further protection for sperm cells 

against oxidative stress[9,10,11,12,13]. 

➢ Impact on Sperm Count and Concentration 

Studies have shown that Vitamin C supplementation can 

lead to significant improvements in sperm concentration, 

especially in men with lower baseline levels. Vitamin C 

enhances the overall environment of the testes, supporting the 

production of healthy sperm. 

• Enhanced Spermatogenesis: By reducing oxidative 

stress, Vitamin C creates a favorable environment for 

spermatogenesis, the process of sperm production. 

T 
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Healthier spermatogenesis can lead to increased sperm 

concentration. 

• Improvement in Sperm Quality: In addition to increasing 

sperm count, Vitamin C has been shown to improve 

other parameters of sperm quality, such as motility and 

morphology. Sperm motility and morphology are 

essential for fertilization, and improvements in these 

areas are often associated with better sperm 

concentration[14,15,16,17,18]. 

➢ Protection from External Factors 

Vitamin C can protect sperm from external factors such as 

toxins, pollution, and cigarette smoke, which are known to 

adversely affect sperm concentration. 

• Protection for Smokers: Studies have found that Vitamin 

C supplementation is particularly effective for smokers, 

who are at higher risk of oxidative damage due to the 

presence of harmful chemicals in cigarette smoke. 

Supplementing with Vitamin C has been shown to 

improve sperm concentration in smokers by mitigating 

the effects of these toxins. 

• Protection Against Environmental Pollutants: 

Environmental pollutants, such as heavy metals and 

industrial chemicals, can also cause oxidative stress and 

damage sperm. Vitamin C provides a defense mechanism 

against these pollutants, helping maintain healthier sperm 

counts[19,20,21,22,23]. 

➢ Hormonal Support 

Vitamin C is involved in the synthesis of certain 

hormones, including testosterone, which plays a crucial role in 

sperm production. By supporting testosterone synthesis, 

Vitamin C indirectly supports sperm concentration and overall 

reproductive health. 

➢ Dosage and Supplementation 

Typical Vitamin C supplementation ranges from 500-1000 

mg per day for fertility benefits. However, higher doses should 

be taken with caution as excessive Vitamin C intake can lead 

to gastrointestinal issues and other side effects. It’s 

recommended to consult a healthcare provider before starting 

supplementation. 

Vitamin C is instrumental in supporting sperm 

concentration and male fertility through its antioxidant 

properties, protection against external stressors, and support 

for hormone production. By reducing oxidative damage, 

improving sperm quality, and protecting sperm from 

environmental toxins, Vitamin C can play a critical role in 

enhancing reproductive health, particularly in men 

experiencing oxidative stress-related fertility issues[24,25,26,27]. 

2. Vitamin E (Tocopherol) 

Vitamin E, also known as tocopherol, is a fat-soluble 

antioxidant that plays a crucial role in maintaining male 

reproductive health. Its primary function is to protect cells 

from oxidative damage, which is particularly beneficial for 

sperm cells. Here’s a detailed look at how Vitamin E affects 

sperm concentration and overall sperm quality: 

➢ Antioxidant Properties and Protection Against Oxidative 

Stress 

Vitamin E is a powerful antioxidant that protects cell 

membranes from oxidative stress, which can significantly 

impact sperm health. Sperm cells are particularly susceptible 

to oxidative damage because their membranes contain high 

levels of polyunsaturated fatty acids, which are easily 

oxidized. 

• Membrane Protection: Vitamin E helps stabilize and 

protect the sperm cell membrane from oxidative damage, 

thus maintaining cell integrity. This protection helps 

improve sperm viability and can lead to better sperm 

concentration and motility. 

• Prevention of Lipid Peroxidation: Lipid peroxidation is 

the process where free radicals damage the lipids in cell 

membranes, causing structural damage. By preventing 

lipid peroxidation, Vitamin E helps keep the sperm 

membrane fluid and functional, which is essential for 

motility and the ability to fertilize an egg. 

• Synergy with Vitamin C: Vitamin E works synergistically 

with Vitamin C, another antioxidant. Vitamin C helps 

regenerate Vitamin E after it has neutralized free 

radicals, enhancing the overall antioxidant defense and 

providing continued protection for sperm 

cells[28,36,37,38,39]. 

➢ Impact on Sperm Count and Concentration 

Vitamin E has been linked to improvements in sperm 

concentration, particularly in men experiencing fertility issues 

due to oxidative stress or lifestyle factors such as smoking and 

exposure to environmental toxins. 

• Enhanced Spermatogenesis: By reducing oxidative stress 

in the testes, Vitamin E creates a healthier environment 

for spermatogenesis (sperm production). This can lead to 

increased sperm concentration and overall improved 

semen quality. 

• Improved Sperm Quality: In addition to concentration, 

Vitamin E is associated with improvements in sperm 

motility (the ability of sperm to swim) and morphology 

(sperm shape and structure). These factors are essential 

for fertility, and better motility and morphology often 

correlate with improved sperm concentration. 

➢ Protection from Environmental and Lifestyle Factors 

Vitamin E helps mitigate the effects of harmful 

environmental factors and lifestyle habits that can adversely 

affect sperm concentration. 

• Protection for Smokers: Studies have shown that Vitamin 

E supplementation is particularly effective for smokers, 

who experience higher levels of oxidative stress due to 

the harmful chemicals in cigarette smoke. Vitamin E can 

help counteract these effects, potentially leading to 

increased sperm concentration. 

• Defense Against Environmental Toxins: Exposure to 

pollutants, heavy metals, and industrial chemicals can 

lead to oxidative damage in sperm cells. Vitamin E’s 

antioxidant properties help neutralize these toxins, 

reducing their harmful effects and helping to maintain 

healthier sperm counts[40,41,42,43,45]. 

➢ Hormonal Support and Anti-inflammatory Effects 
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Vitamin E may also play a role in supporting hormonal 

balance and reducing inflammation, which can contribute to 

better reproductive health. 

• Testosterone Support: Some research suggests that 

Vitamin E may positively influence testosterone 

production. Testosterone is essential for sperm 

production, and improved levels can help support a 

healthy sperm count and concentration. 

• Reduction of Inflammation: Chronic inflammation can 

contribute to oxidative stress and negatively impact 

sperm production. Vitamin E’s anti-inflammatory 

properties help reduce inflammation in the reproductive 

system, further supporting sperm health and 

concentration[46,47,48,49,50]. 

➢ Dosage and Supplementation 

The recommended daily intake of Vitamin E for adult men 

is about 15 mg (22.4 IU), but for fertility benefits, higher 

doses (200-400 IU per day) are often recommended. It’s 

important not to exceed these amounts without medical 

supervision, as excessive Vitamin E can lead to adverse 

effects such as bleeding problems due to its impact on blood 

clotting. 

Vitamin E is essential for protecting sperm cells from 

oxidative damage, supporting a healthy environment for 

spermatogenesis, and improving overall sperm quality. By 

stabilizing cell membranes, preventing lipid peroxidation, and 

working in synergy with other antioxidants, Vitamin E helps 

increase sperm concentration and enhance male fertility. Men 

experiencing fertility issues due to oxidative stress, lifestyle 

factors, or environmental toxins may particularly benefit from 

Vitamin E supplementation under the guidance of a healthcare 

provider[26,27,28,29,30]. 

3. Thiamine (Vitamin B1) 

Thiamine, also known as Vitamin B1, is a water-soluble 

vitamin that plays a crucial role in cellular energy metabolism 

and various enzymatic processes. While it may not be as 

widely discussed as antioxidants like Vitamins C and E in the 

context of male fertility, Thiamine is essential for maintaining 

proper sperm function and overall reproductive health. Here’s 

an in-depth look at how Thiamine impacts sperm 

concentration and fertility: 

➢ Role in Energy Metabolism and ATP Production 

Thiamine is fundamental to the body's energy metabolism, 

as it helps convert carbohydrates into energy through its role 

in the Krebs cycle (a process that generates ATP, the primary 

energy molecule in cells). Adequate energy is necessary for all 

cellular functions, including sperm production and motility. 

• Support for Sperm Motility: Sperm cells require 

significant energy to swim and fertilize an egg. By 

facilitating ATP production, Thiamine helps ensure that 

sperm cells have the energy they need to maintain 

motility and reach the egg. Improved motility is often 

associated with increased sperm concentration as it 

reflects healthier sperm production. 

• Enhanced Spermatogenesis: Thiamine supports the 

energy demands of spermatogenesis, the process of 

sperm cell formation. Spermatogenesis requires a high 

level of cellular activity, which Thiamine supports by 

aiding in ATP production. This, in turn, helps sustain 

normal sperm concentration[31,32,33,34,35]. 

➢ Thiamine as a Cofactor in Enzyme Reactions 

Thiamine is a cofactor for several enzymes involved in 

energy metabolism, particularly those needed for synthesizing 

nucleic acids (DNA and RNA), which are essential for cell 

division and growth. 

• DNA and RNA Synthesis: Thiamine’s role as a cofactor 

in enzymes like transketolase and pyruvate 

dehydrogenase complex contributes to the synthesis of 

nucleic acids. Healthy nucleic acid synthesis is essential 

for the production of new sperm cells, making Thiamine 

necessary for optimal sperm concentration and quality. 

• Cellular Function and Maintenance: Thiamine is crucial 

for maintaining normal cellular function, particularly in 

rapidly dividing cells like sperm cells. This helps sustain 

the overall quality and concentration of sperm 

produced[51,52,53]. 

➢ Impact on Hormone Regulation and the Nervous System 

Thiamine also influences the nervous system and the 

synthesis of certain neurotransmitters, which can indirectly 

affect reproductive health. 

• Support for Testosterone Production: Some studies 

suggest that Thiamine can positively influence 

testosterone production. Testosterone is essential for 

spermatogenesis, and adequate levels are necessary for 

maintaining sperm concentration and quality. 

• Nervous System Health: Thiamine plays a role in the 

nervous system by aiding neurotransmitter function. 

While this is more indirectly related to fertility, a healthy 

nervous system supports overall well-being, which is 

important for maintaining reproductive health. 

➢ Impact of Thiamine Deficiency on Sperm Concentration 

Deficiencies in Thiamine can have a significant impact on 

reproductive health, particularly on sperm concentration and 

quality. 

• Decreased Sperm Production: Thiamine deficiency can 

impair ATP production, leading to decreased energy 

availability for spermatogenesis. This can result in lower 

sperm concentration and motility. 

• Increased Risk of Oxidative Stress: Although not a direct 

antioxidant, Thiamine deficiency can contribute to 

increased oxidative stress due to reduced cellular 

efficiency. Increased oxidative stress can negatively 

impact sperm concentration and lead to DNA damage in 

sperm cells. 

• Reversible Effects with Supplementation: Thiamine 

deficiency is typically reversible with appropriate 

supplementation. Studies have shown that men with 

thiamine deficiency who receive supplementation often 

see improvements in sperm concentration and motility, 

especially when the deficiency was a primary cause of 

their reproductive issues[45,46,47,49]. 

➢ Recommended Dosage and Sources 

The recommended daily intake for adult men is about 1.2 

mg of Thiamine, but higher amounts may be necessary for 
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individuals with increased metabolic demands or deficiencies. 

Thiamine can be obtained from various dietary sources, 

including whole grains, pork, fish, legumes, and fortified 

foods. Supplementation should be considered in cases of 

deficiency or for those with high energy demands. 

Thiamine is essential for energy metabolism, enzyme 

function, and cell maintenance, all of which contribute to 

healthy sperm production and concentration. By supporting 

ATP production and the synthesis of nucleic acids, Thiamine 

ensures that sperm cells have the energy they need to function 

optimally. Deficiencies in Thiamine can lead to reduced sperm 

concentration and motility, which are typically reversible with 

proper supplementation. Ensuring adequate Thiamine intake 

through diet or supplementation can play an important role in 

maintaining male reproductive health[54,55,56,57]. 

II. CONCLUSION 

The impact of Vitamin C, Vitamin E, and Thiamine on 

sperm concentration and male fertility is substantial and 

multifaceted. Vitamin C and Vitamin E, as powerful 

antioxidants, play crucial roles in protecting sperm from 

oxidative stress, which is a significant factor contributing to 

reduced sperm quality and concentration. Their synergistic 

effects help preserve sperm DNA integrity and membrane 

stability, enhancing motility and overall reproductive 

potential. Thiamine, though often overlooked, is equally 

important as it supports energy metabolism critical for sperm 

motility and the spermatogenesis process. Adequate levels of 

Thiamine ensure that sperm cells have the necessary energy 

for optimal function, directly influencing sperm production 

and concentration. Together, these vitamins underscore the 

importance of maintaining a balanced diet rich in antioxidants 

and essential nutrients to support male reproductive health. 

Their roles highlight the potential benefits of dietary and 

supplemental strategies aimed at optimizing vitamin levels, 

ultimately promoting improved sperm concentration and 

enhancing fertility. Addressing deficiencies in these vitamins 

can provide a straightforward and effective approach to 

improving male reproductive health, particularly for 

individuals facing fertility challenges. 
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