
Male	Infertility		
It is only in the past few decades 
that male factor has been 
recognised as a significant cause of 
infertility.  
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Session overview  

•  Male infertility and definitions  

•  Specific pathology testing  

•  Nutritional interventions for sperm 
quality, motility and morphology 

•  Dietary considerations  
 
•  Lifestyle support  
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Male infertility crisis  

Levine, Hagai, et al. "Temporal trends in sperm count: a systematic review and meta-regression analysis." Human reproduction update 23.6 (2017): 646-659. 

A 2017 published comprehensive meta-regression analysis reports a significant decline in 
sperm counts (as measured by SC and TSC) between 1973 and 2011, driven by a 50–60% 
decline among men unselected by fertility from North America, Europe, Australia and New 
Zealand.  
 
Because of the significant public health implications of these results, research on the causes 
of this continuing decline is urgently needed. 
 
 

Sperm counts among men have more than halved in the last 40 years, research suggests, 
although the drivers behind the decline remain unclear. 
 
The latest findings reveal that between 1973 and 2011, the concentration of sperm in the 
ejaculate of men in western countries has fallen by an average of 1.4% a year, leading to an 
overall drop of just over 52%. 
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Factors affecting fertility  
Factors affecting fertility 
•  Endocrine disorders  
•  Anatomical disorders (varicocele, ductal 

obstructions, or ejaculatory disorders) 
•  Sperm abnormalities 
•  Abnormal spermatogenesis from; 

chromosomal, infection, radiation 
•  Abnormal motility 
•  Sexual dysfunction 
•  Environmental exposures  
•  Nutritional deficiency  
•  Psychological stressors  
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Definitions of male infertility  

•  Idiopathic Oligospermia or Oligozoospermia – a decreased number of spermatozoa in semen  

•  Oligoasthenoteratozoospermia (OAT) – abnormally low number of sperm and an abnormally 
low number of sperm with good motility  

•  Azoospermia – absence of sperm cells in the semen  

•  Leukocytospermia – high levels of white blood cells in the semen 

•  Teratospermia – an increase in sperm with abnormal morphology  

•  Asthenozoosoermia or Asthenozoospermia – reduced sperm motility, complete 
asthenozoospermia is 100% immotile spermatozoa in the ejaculate.  
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Anatomical structure  
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The journey for sperm  
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Spermatogenesis 
For humans, the entire process of 
spermatogenesis is variously estimated as 
taking 74 days (according to tritium-
labelled biopsies) and approximately 120 
days (according to DNA clock 
measurements).  
 
Including the transport on ductal system, it 
takes 3 months.  
 
Testes produce 200 to 300 million 
spermatozoa daily. However, only about 
half or 100 million of these become viable 
sperm.  
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Mitochondrial Function  
Spermatozoa are cells sentenced to death, and it seems reasonable that reduced 
sperm motility represents the initial hallmark of depressed mitochondrial function, 
eventually leading to sperm death. 
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Sperm testing  
The semen analysis is a fundamental lab test for testing infertility that 
investigates: 
 
-  the number of sperm in a given sample  
-  the motility of those sperm (can they move properly?) 
-  the morphology (do they look normal?) 
 
This test also typically looks for signs of infection (i.e., so-called 
“round cells” in the semen sample).  
 
Although the semen analysis is a reasonable first test for assessing 
the male, it does not provide a very accurate read on the fertility of 
the man 100% of the time.  
 
Just because a semen test looks normal doesn’t necessarily mean 
the patient is fertile. Remember, a large proportion of infertile men 
are diagnosed with unexplained infertility. 
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Sample tests  
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Interventions 
Lifestyle Changes 

- Exercise  
- Diet and nutrition  

- Stress management 

Assisted 
Reproductive 
Technology   

- IUI 

- IVF 
- ICSI  

Surgical interventions 
- Scrotal lipectomy  
- Bariatric Surgery   

Pharmacological 
- Weight loss 

drugs 

- Aromatase 
inhibitors  
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Acetyl-L-Carnitine  

Approximately 60% of male infertility cases are idiopathic and related to sperm dysfunctions such as oligo-
astheno-teratozoospermia (OAT) 

A key role in sperm metabolism is strongly suggested by the high levels of L-carnitine (LC) found in epididymal 
fluid due to an active secretary mechanism, and there is also evidence that the initiation of sperm motility is 
related to an increase of L-carnitine in the epididymal lumen and L-acetyl-carnitine (LAC) in sperm cells. 

Free L-carnitine is much more concentrated at the epididymal level than in blood. 
 
In the epididymis, free L-carnitine is transported from blood plasma into the epididymal fluid and spermatozoa and 
accumulates as both free and acetylated L-carnitine.  
 
Carnitines may be also responsible for removing excess intracellular toxic acetyl-CoA, which protects spermatozoa 
from oxidative damage. 

It could be concluded that LAC is a bioactive production from LC and they both participate in the energy 
metabolism, which positively affects sperm motility especially forward moving sperm, maturation and the 
spermatogenic process. 
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L-Carnitine  

Approximately 75% of the body stores of L-carnitine are derived from the diet, where as only 25% are 
synthesized de novo from lysine and methionine. 

L-carnitine is concentrated in high energy demanding tissues such as skeletal and cardiac muscles and 
in a specialised reproductive tract organ, the epididymis.  
 
It plays an important role in transferring long-chain fatty acids into the mitochondria for oxidation &  
producing energy. 
 
 In addition, modulation of acyl-CoA / CoA ratio, storage of energy as acetyl-carnitine, and the 
modulation of toxic effects of poorly metabolised acyl groups by excreting them as carnitine esters are 
the functions of L-carnitine. 
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L-Carnitine  
The concentration of L-carnitine in epididymal plasma and spermatozoa varies from 2 to 100 mmole, 
which is nearly 2000 fold greater than circulating levels (10-50 mole). 
 
 
The initiation of sperm motility occurs in parallel with the increase in concentration of free L-carnitine 
in the epididymal lumen.  

Another potential use of seminal free L-carnitine is in the diagnosis of the etiology of azoospermia. Men 
with obstructive azoospermia whose level of obstruction is post epididymal, such as those with agenesis 
of vas deferense, have extremely low concentrations of carnitine. 
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L-Carnitine  
•  The total of sixty one subjects were selected and were distributed into two main groups, fertile (control) 

and infertile.  

A fertile (control), group B azoospermic, group C asthenospermic and group D oligoasthenoteratospermic groups. In all 
azoospermic, asthenospermic, and oligoasthenoteratospermic the seminal free L-carnitine was found significantly low 
when compared independently with fertile (control) group. The mean value of azoospermic was also found significantly 
decreased (p<0.05) when compared with asthenospermic and oligoasthenoteratospermic, whereas the value of 
asthenospermic was significantly increased (p<0.05) when compared with oligoasthenoteratospermic. The lowest value 
of seminal free L-carnitine was found in azoospermic group. 
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L-Carnitine 

Patient(s): One hundred infertile patients (ages 20–40 years) with the following baseline sperm 
selection criteria: concentration, 10–20 x 106 mL; total motility, 10%–30%; forward motility, <15%; 
atypical forms, <70%; Eighty-six patients completed the study. 

Intervention(s): Patients underwent L-carnitine therapy 2 g/day or placebo; the study design was 2 
months of washout, 2 months of therapy/placebo, 2 months of washout, and 2 months placebo/
therapy. 



This information is strictly for healthcare practitioners only 
© Copyright Bio Concepts Pty Ltd 2017 

Excess weight/obesity? 
Several studies have investigated the association between BMI 
and different sperm parameters. In the present study, the semen 
quality and serum sex hormone levels were evaluated in 324 
men.  
 
In addition, previous studies have demon- strated that low (<18.5 
kg/m2) and high (≥25 kg/m2 ) BMIs are associated with reduced 
testicular volume and reduced semen quality, which suggests an 
impairment of spermatogenesis.  
 
When compared with the normal weight group, the sperm 
concentration, normal sperm morphology and testosterone levels 
in the abnormal weight groups demonstrated a significant 
decrease, whereas the E2 levels were significantly increased. No 
 
The seminal plasma zinc concentration was significantly reduced 
in the obese group compared with normal weight group. 
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Sperm perameters across BMI 
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Anioxidants  
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Vitamin C and sperm quality  

          
The higher concentrations of ascorbic acid in the epididymal fluid and seminal plasma compared with blood 
plasma have been reported previously for several species.  

High concentrations of ascorbic acid in seminal plasma may protect sperm from ROS and maintain the 
genetic integrity of sperm cells by preventing oxidative damage to DNA. 

This study focused primarily on ascorbic acid levels in the seminal plasma of fertile and infertile subjects 
(smokers and nonsmokers). The association of ascorbic acid with sperm quality in the seminal plasma of all 
groups was evaluated. 

One hundred and-one semen samples were collected from fertile nonsmokers (n = 21), fertile smokers (n =25), 
infertile nonsmokers (n = 32) and infertile smokers (n = 23) 
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Ascorbic acid and semen parameters  
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Ascorbic acid and ROS  
Fertile groups (smokers or nonsmokers) demonstrated significantly higher ascorbic acid levels in their seminal 
plasma than any infertile groups (p<0.01). 

Fertile nonsmokers had significantly high levels of ascorbic acid in their seminal than infertile nonsmokers 
(p<0.05), moreover, fertile smokers had significantly high levels of ascorbic acid in their seminal plasma 
compared with infertile smokers (p<0.01). 

Evidence suggests that one consequence of ascorbic acid deficiency can be an increase in oxidative damage 
induced by ROS.  
 
Recent studies have indicated that high levels of ROS are detected in the semen of 25 to 45% of infertile men.  
 
A small amount of ROS is necessary for sperm to acquire fertilizing capabilities, but it appears that high levels of 
seminal ROS may decrease the effective concentration of seminal ascorbic acid. 

Conclusion findings suggested that idiopathic infertile men have significantly low levels of ascorbic acid in 
their seminal plasma than fertile men.  
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Vitamin C – varicocele  
 
 
 

 
Varicocele is one of the most common causes of male infertility and although its surgical repair results in 
improved spermatogenesis in 70% of patients, spontaneous pregnancy rate is only about 30% after 
varicocele repair without other treatments. 

Recently, oxidative stress has been proposed to be an important factor in the pathophysiology of 
varicocele induced infertility.  
 
The most important seminal antioxidant is ascorbic acid (vitamin C) which comprises 65% of antioxidant 
capacity of semen and is currently used in-vitro to improve sperm quality in infertility clinics. 
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Vitamin C – varicocele  

115 eligible patients that had surgery supplemented 250 mg of vitamin C in two daily doses, one in 
the morning and one in the evening or placebo for three months after surgery.  

Vitamin C was not effective within this study on sperm count; but effective on sperm motility and 
morphology.  
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Zinc  
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The Zinc concentration of semen is 87 times than that in the blood and has been reported to protect 
sperm from bacteria and chromosomes damage.  

Male fertility is influenced by zinc and plays an important role in normal testicular development, 
spermatogenesis, and sperm motility 

Low zinc levels have a negative effect on serum testosterone concentration and seminal volume. 

Zinc in seminal plasma stabilizes the cell membrane and nuclear chromatin of spermatozoa. 
 
 It may also have an antibacterial function and protect the testes against the degenerative changes. 

The study was done to find the impact of seminal plasma zinc and serum zinc levels on semen 
parameters in fertile and infertile males. 
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Sixteen fertile males whose wives were pregnant at the time of the assessment were taken as 
control and sixty nine infertile males whose wives were facing difficulty in conceiving due to 
poor semen parameters, were taken as cases. 
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Zinc with seminal fluid 

Zinc is one of the most important compound 
of seminal fluid contributed by prostate 
gland. 

Semen samples were obtained from 150 male 
partners of infertile couples aged between 
21-50 years.  
 
Cases of both primary as well as secondary 
infertility were included in the study.  
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Zinc – plasma seminal levels  

 
 In present study the seminal plasma zinc levels (in 

mg/dl) were found to be highest in 
Normozoospermics (Mean 20.00±1.93), followed 
by Asthenoteratozoospermics (Mean 15.71±1.63), 
Oligoasthenoteratozoospermics (Mean 13.90±1.62) 
and Azoospermics (Mean 12.99±1.25). 

The mean serum free testosterone level (pg/ml) was 
found to be highest in Normozoospermics. 
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In a trial of 37 males with idiopathic infertility, 24 mg of elemental zinc was supplemented 
for 45 to 50 days. 
 
Resulted in a substantial increase in testosterone level and sperm count from eight million 
to 20 million/ ml, leading to nine successful conceptions. 
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Selenium- sperm motility   

Sixty-nine patients were recruited and received either placebo, selenium alone or selenium plus 
vitamins A, C and E daily for 3 months. 

Selenomethionine 100 mcg per day or selenium combined with vitamins A 1mg, Vitamin C 10 mg 
and Vitamin E 15 mg supplements against a placebo.  One tablet taken at night for 3 months. 

After treatment the plasma selenium concentration in the two groups was significantly higher in 
comparison to the placebo group. 
 
22% increase in sperm count in treatment group one 
 
40% and 34% increase in sperm motility in the two treatment groups and no change in the placebo 
group 
 
Five of those receiving the supplement have now produced a successful pregnancy.  
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Coenzyme Q10 

CoQ10‘s benefits are possibly related not only to 
its antioxidant role, but also its function in 
mitochondrial respiration (enhancing sperm 
endurance).  
 
Low seminal plasma concentrations of CoQ10 
have been correlated with impaired sperm 
parameters (e.g. count/density, morphology, 
motility) and it has been shown that CoQ10 
supplementation in men with idiopathic OAT 
results in improved semen parameters.  
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Coenzyme Q10 and fertility  

Significant improvement in sperm density was evident with coenzyme Q10 therapy (p = 0.01). Also 
shown was  
 
The coenzyme Q10 group had a significant decrease in serum follicle- stimulating hormone and 
luteinizing hormone at the 26-week treatment phase (p = 0.03). 
 
A positive correlation was found between treatment duration with coenzyme Q10 and sperm count (p 
= 0.03), sperm motility and sperm morphology.  
 
 

A total of 212 infertile men with idiopathic oligoasthenoteratospermia were randomly 
assigned to receive 300 mg coenzyme Q10 orally daily, or a similar placebo during a 26 
week period, followed by a 30 week treatment free period.  
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Coenzyme Q10 and fertility  

 

 
 

Both the bioenergetic and the antioxidant role of CoQ10 suggest a possible involvement in 
sperm biochemistry and male infertility.  
 
It can function in the mitochondrial respiratory chain but also to its antioxidant properties. 

The analysis showed, among patients receiving CoQ10 treatment, a statistically significant in- 
crease in:  
  
- CoQ10 seminal concentration (RR 49.55, 95 % CI 46.44 to 52.66, I2=17 %)  
- Sperm concentration (RR 5.33, 95 % CI 4.18 to 6.47, I2=58 %)  
- Sperm motility (RR 4.50, 95 % CI 3.92 to 5.08, I2=0 %)  
  
This study found a  global improvement in sperm parameters.  
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Antioxidant capacity  

Approximately, 30-80% of infertility cases are caused by oxidative stress and decreased level of 
seminal total antioxidant capacity. 

Ordinary antioxidants in semen include vitamin E, vitamin C, superoxide dismutase, glutathione and 
thioredoxin. These antioxidants neutralize free radical activity and protect sperm from ROS that are 
already produced. 

690 infertile men with idiopathic asthenoteratospermia who received daily supplement of selenium 
(200 μg) in combination with vitamin E (400 IU) for at least 100 days. 
 
 They reported 52.6% (362 cases) total improvement in sperm motility, morphology, or both, and 10.8% 
(75 cases) spontaneous pregnancy in comparison with no treatment. 
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CoQ10 also known as ubiquinone dosage varied between 100-200mg daily 

228 unexplained infertile men with abnormal sperm concentration, motility and morphology, 
showed that 28 wk treatment with ubiquinone led to improvement in sperm density, sperm motility 
and sperm morphology in the intervention group compared to the control group 

Balercia and colleagues examined the effect of CoQ10 on sperm motility in infertile men, which 60 
men with idiopathic asthenoteratospermia received CoQ10 therapy in a double-blind controlled 
trial.  
 
After 6 months therapy, CoQ10 increased in the semen of patients who received CoQ10, and the 
sperm motility was improved in these individuals.  
 
Twelve spontaneous pregnancies were occurred.  
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Selenium 200mcg and N-acetyl-cysteine 600mg daily on 468 infertile 
men with idiopathic oligo-asthenoteratospermia.  
 
They were followed by a 30 weeks treatment period.  
 
In response to treatment, serum follicle-stimulating hormone decreased 
but serum testosterone and Inhibin B increased. 
 
 In addition, all semen parameters significantly improved with selenium 
and N-acetyl-cysteine treatment.  
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Mediterranean Diet  

2017 study on the Mediterranean Diet and its 
impact on semen quality.  
 
Researchers assessed the diets of 225 men, 
aged 26-55 at a fertility clinic. More than half of 
the men were overweight and more than 20% 
smoked cigarettes.  

It was already known that diets high in vegetables, 
fruits, whole grains, and fish and decreasing diet 
components of meat and processed foods are good 
for overall health. 
 
They found that the men in the upper range of eating 
the Mediterranean Diet had the greatest sperm 
concentration, sperm count, sperm motility 
(movement), and sperm morphology (size and 
shape). Normal sperm have an oval head and long 
tail. 
 
The men in the lowest 1/3 range had the lowest 
sperm concentration, sperm count, sperm motility, 
and abnormal sperm shape and size. 
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Hinderances in Diet  

2018 study on the link between drinking soft 
drink and reduced fertility in men and women.  
 
Evaluating their data, the researchers revealed 
that drinking soda was linked with a 20 percent 
reduction in the average monthly probability of 
conception for both men and women. 
 
Men who drank at least one soda per day had 
a 33 percent lower probability of successfully 
conceiving with their partner. 

For their study of 218 workers in factories in China, 
researchers at Kaiser Permanente, a California-based 
research centre, found that men with higher urine BPA 
levels were two to four times more at risk of having poor 
semen quality, including low sperm concentration, low 
sperm vitality and mobility. 
 
What is more the amount of the BPA in the blood 
seemed to be inversely proportional to sperm quality. 
 
Even those with less than the national average BPA 
levels in America were effected, it was claimed. 
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Stress and Mental Health  

Men can to feel isolated and alone with a 
diagnosis of infertility. This can be due to: 
 
•  Lack of information from doctors or 

specialists due to the, often, unexplained 
nature of male infertility  

•  Reduced male-only support services  
•  A feeling of failure, grief or hopelessness 
 
We know that depression and mood can 
negatively impact areas of health. What’s a 
way to look at this?  
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Infertility counselling  

The practice of infertility counselling 
delivered by mental health and 
medical professionals has become 
more sophisticated and widespread 
over the past decade.  
 
Highlights issues that infertility 
counsellors must consider in their 
work with couples experiencing 
infertility, and outlines psychosocial 
interventions and treatments to 
support couples during the infertility 
experience. 
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Infertility counselling  
Typically, providing psychosocial care and psychological 
help for infertile couples or individuals is seen as a 
stepwise process.  
 
Medical doctors and the staff of the fertility centre should 
deliver patient-centred care. They should offer sufficient 
information about the pros and cons of medical 
treatments so that the patient knows enough about 
treatment implications to make informed decisions. 
 
Infertility counselling and psychotherapy should be 
offered by independent providers rather than by the 
medical team so that issues about ART success rates, ART 
with third-party reproduction, and issues related to 
stopping treatment can be sufficiently addressed. 
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Thank you for participating  


