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PART I – MALE SEXUALITY 
 

Sexuality, especially for men over 50, may seem a sensational title, leading one to 
wonder if the topic deserves our attention.  Undoubtedly, the answer is yes.  Men, turning 
50, soon discover things do not work quite the way they did in their 20’s.  The cause of 
this evolution is physiological and trying to avoid it is not an easy task.  Among the 
numerous complaints expressed by these men: getting a firm, sustainable erection, 
appears to be a central issue.  A common, striking example is the 50-year-old man who 
feels and harbors desire, but no longer possesses an efficient erectile function.  Such a 
problem negates satisfactory intercourse and instills doubt.  This dysfunction, or failure, 
is known medically as ‘Erectile Dysfunction’ (ED). 

One might think ED is only a problem of the aged, but it can occur at any time.  
However, there is a linear increase of occurrence with age, 50 being a critical marker.  
Surprisingly, this particular medical condition is a strong taboo in our modern societies.  
Nobody talks of it, as if merely mentioning it would endanger our civilization.  This 
silence often alienates afflicted men.  They may turn inward, struggling with problems 
that cause psychological pain.  This may be especially true since the average amount of 
energy required, and will to perform, have increased.  Unfortunately, the spread of 
pornography has created a popular belief that ‘porn-sex’ is the new sexual standard. 

Let me introduce you to a new term – ‘Andropause’.  It was created as the 
masculine equivalent of menopause.  This new notion has many drawbacks.  Menopause 
is the physical consequence of halting hormone production, specifically oestradiol.  
Women living through menopause can experience a drop in libido, but this decrease may 
be attributed to other biological phenomenon.  Oestradiol is not an aphrodisiac.  
Menopause is, above all, the end of fertility.  Andropause, which includes a decrease in 
testosterone production, contributes to a decline in fertility, but of note, it also adversely 
affects libido.  Most of the time, aging men are more concerned with, and retain more, the 
aspect of libido, or sexual drive.  Therefore, testosterone is often associated with libido.  
Putting both terms on equal footing suggests taking hormones would thereby be a 
sufficient treatment for ED.  Of course, the link exists, but it is rather complex. 

A decrease in testosterone is certainly a cause of waning libido – without 
testosterone there can be no erection.  However, taking extra doses of the hormone will 
not turn you into a stallion.  Furthermore, the side effects are deleterious and true 
testosterone deficiency is very rare, but does exist.  Andropause is a real condition, which 
has important ramifications, such as decreased libido.  We’ll explore what elements 
constitute andropause, should you suspect it.  A detailed questionnaire has been 
developed for this purpose.  My recommendation, aside from actual cases of andropause, 
is to avoid taking testosterone.  There are other solutions.  For instance, regular sexual 
intercourse stimulates testosterone secretion, thus creating a virtual circle of hormone 
replacement. 

The second drawback, linked to this notion of andropause, is the suggestion that a 
brutal decrease of testosterone will occur beginning immediately at 50 years, as does 
oestradiol in women.    For men, this is not necessarily the case.  True, we have 
statistically observed a slow, gradual decline in testosterone levels over time, but nothing 
to match what happens to women.  Testosterone concentrations may even drop below 
critical thresholds (I’d suggest 11 nmol/l) resulting in a diagnosis of andropause, but, 



even then, we need to consider the bioavailable amount and not the total value.  We’ll 
explore this a bit later. 

Nevertheless, sexuality at the age of 50 is different.  A real evolution occurs, 
which we will detail.  The pertinent question is – ‘can we maintain our sexuality’ – and 
the answer is certainly, yes.  We need only to adapt. 

Later in this guide we will address questions relating to fertility, underscoring 
how being over 50 may affect your ability to reproduce.  This may surprise the average 
reader, as most older men are grandfathers, but it is an important topic that I feel should 
be discussed.  Some men at this age start new lives, new loves and desire to have children.  
Beyond these considerations, sperm production is a fragile phenomenon, one that is very 
sensitive to environmental factors.  The process is a direct reflection of the man’s 
lifestyle.  As a biologist, I was struck by the deleterious evolution in a sperm’s quality.  In 
ten years the proportion of abnormal semen, analyzed in my patients, has increased 
dramatically.  A micronutrient approach seems highly rational, at least to me.  This idea 
is certainly not limited to men over 50, so all males would benefit from an examination of 
the material contained in the second portion of this guide. 
  



I – MALE LIBIDO 
 
The older we get, the more we want to maintain sexual activity.  This is good for 

the body - good for the head.  Numerous studies abound, creating a consensus on this 
matter.  Therefore, it is not necessary to study all the literature pertaining to this topic.  I 
will not mention it further.  However, over the years the quality of our intercourse may 
become less satisfactory due to a less rigid, or even absent erection. 

How can we describe these erectile dysfunctions (ED)?  Several definitions have 
been proposed.  The most satisfactory, in my opinion, is the one provided by the 
American Psychiatric Association (DSM-V).  ED is there defined as: “Persistent or 
repeated inability to achieve or maintain an adequate erection until the accomplishment 
of the sexual act, caused by marked suffering or interpersonal difficulties.” 

The accuracy and choice of words is admirable.  Beyond a purely mechanical 
problem, it introduces a psychological dimension – erectile dysfunction creates pain.  
This is even more troubling since, as stated before, overall performance or expectation 
has increased over time.  The inability to provide the desired level of performance 
amplifies stress, and the same stress accentuates the ED.  As a result, a pernicious cycle 
settles into place. 

What is the importance of ED?  Many studies address the subject, but I have 
retained only three. 

The first multidisciplinary “historical” study was named “The Massachusetts 
Male Aging Study” (MMAS) and took place between 1987 and 1989 in the USA.  
FELDMAN et al. confirmed the high prevalence of ED in the general population.  Their 
work, carried out by questionnaires, sampled 1709 U.S. men between the ages of 40 and 
70.  Of note, 52% of studied men reported an erectile dysfunction; all levels included.  Of 
all the risk factors, age is the most important.  Thereby, we weren’t really interested in 
ED until about 25 years ago. 

The review of literature (study of all articles published on the topic) conducted in 
2004 at the 2nd International Consultation on Sexual Dysfunctions showed ED can start 
early, even though the disorder generally increases with age.  The prevalence of ED in 
the general population is less than 10% before the age of 40, from 10% to 30% between 
40 and 59 years, from 20% to 40% between 60 to 69 years, and from 50% to 75% after 
the age of 70.  The rate of medicalization for this problem is quite low – men consult 
little or not at all. 

This was confirmed by a study conducted by Professor COSTA, which included 
5099 participants.  Only 22.2% of patients affected by ED consulted a medical 
professional for the disorder. 

What can be concluded from these studies?  They can be summarized as follows: 
ED is not the prerogative of 50-year-old men.  It is a common condition that can appear 
relatively early.  However, its prevalence increases with age.  Surprisingly, the 
medicalization of ED is low.  Men remain alone with their disorder, although solutions 
exist.  The advent of effective drugs (IPDFE5) has changed the situation significantly.  
General practitioners, providing support as first-line, primary caregivers, have relieved 
many patients who never would have consulted a sexologist or andrology expert.  The 
fact that so few men, less than a quarter, tried to find a solution by talking to their doctors, 
is quite revealing. 



I.1. CIRCUMSTANCES 

A man has three types of erection.  The first is mechanical, related to stimulation 
and caresses.  The second is involuntary.  While men sleep, they can have as many as five 
phases of erection; the quality and number are a reflection of testosterone concentration.  
These nightly phases can be studied as a sensor, rubber ring, is placed around the penis 
and overnight observations are made.  A decrease in testosterone levels will affect the 
number and also the power of the erections.  Finally, the third type of erection is the one 
linked to desire.  A woman, a picture, or even speech can stimulate desire and produce an 
erection.  It’s this last type of erection that sometimes fails in the 50-year-old man.  The 
desire may be there, a powerful urge, but the erection may be poor or nonexistent. 

The reasons are physiological.  After 50 years, the male body devolves and 
changes, not necessarily in a good way.  Let’s take a look. 

• A fibrous transformation affects all tissues with age.  The result is a loss of 
vessel flexibility, which may cause erection difficulties.  The volume and 
speed of ejaculation will also be reduced. 

• A longer excitatory phase appears – the penis takes a longer time to 
harden. 

• Increased time to ejaculate.  This may be good news for the older 
gentleman who suffers from premature ejaculation. 

• An increase in the time between erections available for intercourse.  This 
is due detumescence, the time required for the penis to go from one 
erection to another, with a relaxed period in-between. 

Considering these causes, we can better understand the “normal” evolution of 
men.  Disease and their various treatments may also play a deleterious role on libido.  I’ll 
address some of the more common maladies below: 

• Diabetes acts through multiple pathways: damaging blood vessels, erectile 
nerves and increasing fibrosis.  Cholesterol also plays a role.  Alcohol and 
tobacco use are also considered aggravating factors. 

• Medications can interfere with normal sexual function.  It could be 
psychotropic substances (neuroleptic, antidepressants…) but the common 
offenders are anti-cholesterols, anti-ulcer, diuretics, and beta-blockers.  
These are drugs that act on extremely distant organs from the genito-
urinary sphere, adversely affecting the libido.  Any time a libido change 
occurs after the introduction of a new drug into a man’s system makes us 
suspect a negative side effect.  If the reaction is unknown, do not hesitate 
to ask the nearest pharmacist. 

• Stress, depression, everyday worries, bereavement, breakups, 
unemployment…and all other external causes can be a factor. 

• Surgical issues are also possible – nerve or vessels damage, as well as the 
diseases of multiple sclerosis and kidney failure. 

• Domestic causes are important.  Boredom and a stagnant routine may not 
be entirely responsible, but they can elevate an already declining libido. 

• As a fact, the leading cause of decreased libido, after the age of 50, is 
abstinence for an extended period of time.  This generates a spiral of 
failure – failure that generates stress and perpetuates ED. 



After such a list, we could think that a normal erection after 50 is almost a miracle.  
Thank God, this is not the case.  Certainly, sexual response is less automatic and failures 
are possible, but roughly speaking, it’s not that bad.  A transitional period occurs for men 
at 50, resulting in a “new start”.  Circumstances can push a man to desire the ways of his 
youth.  Origins are varied: couples coming closer together after the departure of children, 
or a new relationship…  This is when the use of different means may be required to 
improve performance.  Medical advice and intervention appears to be particularly 
suitable.  However, this approach is not easy and requires restraint. 

The risk is based on self-medication and what seems easiest, because the most 
readily available medication is testosterone.  Keep in mind, as we’ve said, the expected 
benefits are illusory and side effects are very real.  Cardiovascular risks (embolism, 
thrombosis, and heart attack), high blood pressure, skin dystrophy, mood disorders, 
infertility (see fertility chapter), and many other complications abound. 

This is not to say real testosterone deficits exist, but the correct diagnosis is not 
always available.  Being able to identify these individuals would be very convenient, as 
they are eligible for a supplementary treatment.  That is why I’ve devoted a special 
chapter to this important hormone. 
  



I.2. TESTOSTERONE 
 
It is the anabolic (building) nature of testosterone that we generally remember and 

not the catabolic (destroying) aspects when referencing one’s libido.  For those who 
remember the sportswomen of Eastern Europe, we have a good example of the 
devastating effects that the derivatives of testosterone can produce.  Aside from these 
high-performance athletes, anyone wanting to increase their physical abilities may be 
tempted to use them.  They are extremely easy to find on the Internet.  Bodybuilding 
websites offer whole product lines.  Undoubtedly, these hormones/steroids increase 
muscle mass significantly, but the side effects are regrettable: 

• Excessive virilisation, giving way to a primitive appearance in males and 
masculinization in women. 

• Mood disorders, including aggression. 
• Coagulation disorders, with increased risk of blood clots. 
• Weight gain with secondary metabolic disorders: type II diabetes, high 

cholesterol associated with increased risk of generating cardiovascular 
disorders. 

• Cancer, especially prostate cancer in men.  Testosterone does not cause 
cancer, but it will boost a well-circumscribed tumor. 

This is not an exhaustive list.  One final point is worth mentioning: testosterone is 
usually taken in the form of a topical gel.  The patient applies it to the skin at the thorax 
or abdominal level.  Studies have shown that the user’s partner may also feel the effects 
of the treatment.  After application, skin contact between the two partners, even after 
some time, allows testosterone to show in the untreated subject’s blood.  

To ingest this hormone without any medical advice or context is a dangerous 
decision.  Pressure for increased performance may encourage patients to use it to 
maintain a young-man like vigor.  As mentioned before, it’s easy to find on the Internet 
and much cheaper than PDE5 inhibitors, such as Viagra.  There is no publication that has 
shown a correlation between testosterone levels and sexual potency.  So, as a brief 
summary, it’s useless and full of side effects. 

To better understand the concerns of taking testosterone, I’ve included a 
simplified diagram.  The concept is entirely logical, as the body’s purpose is to maintain 
stable hormone level, within certain limits.  There is, therefore, a stimulating down-flow 
going from the brain to the male sex organs.  There are two critical elements: the 
hypothalamus and the pituitary glands.  This down-flow results in stimulating the 
secretion of testosterone.  The system must be regulated; otherwise the testosterone 
concentration would be continuous and ever-increasing.   Restraining the buildup of the 
hormone is ascendant and acts as a negative regulator.  Elevation of testosterone slows 
luteinizing hormone (LH) secretion in the pituitary and gonadotropin-releasing hormone 
(GnRH) secretion in the hypothalamus.  This process helps to explain why hormone 
levels are constantly changing between two extremes.  We’ll keep this information in 
mind as we get to the nitty-gritty of the process, and the properties of testosterone that 
produce signs of a real deficit, or andopause. 
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Testosterone is therefore seen as the male hormone of excellence.  It’s secreted 
during puberty to induce sexual differentiation.  As previously shown, its concentration 
decreases with time.  Our threshold is 11 nmol/l, under which we can speak of a deficit.  
The percentage of men falling into this category gradually changes from 1% for males 
between 20 and 40 to 37% after the age of 80.  Barring accidents, a linear decrease in the 
plasmatic concentration of testosterone occurs.  In some cases the concentration can fall 
below the threshold of effectiveness, but it is still far from what women experience 
during menopause. 

Understanding testosterone levels is possible but not simple.  When the level is 
closed the number obtained is the total testosterone level.  However, there is a difference 
between the total level and the available level of the hormone.  Testosterone, like most 
hormones, is mainly attached to proteins, and it actually has its own specific transport 
protein called SHBG.  Approximately 65-70% of testosterone is firmly attached to this 
protein and is therefore unavailable for the body’s use.  As with all hormones, 
testosterone has a free form that plays a biological role.  The fixed part to the molecule 
cannot be considered as biologically active.  Aging increases the concentration of SHBG 
in the system; consequently, the free fraction of testosterone decreases.  So we may have 
normal total testosterone levels and less active testosterone.  Remember, aging is not the 
only challenger of the SHBG protein.  See the chart below: 

 
 

 
 

*Hypogonadism: lower secretion of testosterone by the gonads. 
 

Thin people or those with overactive thyroids can present with signs of 
andropause with normal testosterone dosages.  Clearly, changes in SHBG can directly 
affect the free form of the hormone and, therefore, the active concentration.  The 
measurement or dosage of total testosterone is not enough; we much find a more 
appropriate indicator.  That is why bioavailable testosterone is the preferred measurement.  



It’s about the free testosterone in the blood to which the dosage fixed to albumin will be 
added.  The second one is easily mobilized and can be treated as a free form. 

When and under what signs should a man suspect he has a deficit?  There is a 
questionnaire that allows a man to confirm a possible suspicion of reduced testosterone.  
It’s called ADAM, androgen deficiency on aging male, a title once does not invent.  As 
far as I know, there is no EVE test.  The testing scorecard is shown below: 

 

 
TEST ADAM 

  



The test identifies a suspect deficiency in testosterone if questions one and/or 
seven are positive, or if three other questions are positive at the same time.  There is 
another classification of MMAS, which defines the factors significantly associated with 
decreased, total testosterone. 

 

 
EIGHT ITEM SCREENER MMAS 
 
The above list of symptoms may help identify or at least suspect ED.  Depression 

is not included, however, we’ve learned depression can be the cause and consequence of 
ED. 
  



I.3. WHAT TO DO 
 

Maintaining an active sexual life, involving intercourse after 50, is absolutely 
required, especially since heightened sexual activity increases testosterone concentrations.  
As we’ve stated, sexual intercourse initiates a healthy, virtuous circle.  Too often, men 
find themselves in a degraded, unfulfilled situation, as a result of their own action or 
inaction.  If that’s the case a number of things need to be addressed and reconstructed. 

Where to start? 
What strategy should be adopted to face ED? 
We must be rigorous and advance step-by-step. 
First of all, find an origin.  It is the role of the physician to narrow down the 

possibilities, but patients are able to do the job, as well.  For many men, medication may 
be the underlying origin of the dysfunction.  An abundance of treatments have deleterious 
effects on the male libido.  This is often unknown, and perhaps not the side effect the 
prescribing doctor is most concerned about.  A molecule indicated for a disease (not 
related to the neuro-genital area) could tend to reduce libido once placed on the market. 

Once the causes related to the drugs are removed, the MMAS and ADAM scores 
can better allow us to suspect andropause.  If testosterone deficiency is suggested, it has 
to be confirmed by dosing bioavailable testosterone.  We can also dose LH three times at 
fifteen-minute intervals to complete the study.  A substitutive treatment can then be 
instituted.  This should be done with the consultation of an andrology specialist. 

In most cases, and in all reality, we will not find anything unusual.  Frequently, it 
will just be a man who experienced a few sexual ‘failures’ or has some weaknesses.  
These types of failures produce doubts.  A man can develop a fear that could paralyze 
him during future sexual encounters.  In the long term, he takes refuge in a suffered 
abstinence.  Under these conditions it becomes necessary to rebuild everything. 

The main challenge is to regain confidence.  Communication is key – therefore, 
the first step is talking about it as a couple.  The partner can find this situation hard to live 
with, bringing on anger, anxiety, guilt and more.  It is important not to let the situation 
get worse.  It may indeed jeopardize the couple’s relationship.  The use of a third party, 
sexologist or other, may be beneficial when the dialogue is impossible.  We must learn to 
free our speech. 

The problem, as we as professionals have seen it, is an insufficiency in one’s 
reaction to desire.  A rapidly obtained intercourse is difficult, even impossible.  You need 
to change the approach to sexual intercourse.  Create time for foreplay!  Your partner will 
not complain.  Intimacy, hugs and kisses, will often succeed in producing a satisfactory 
erection.  Foreplay can also take the form of games, massages…in short, everything 
should be considered and anything is possible.  Sometimes this will not be enough.  At 
these times medications (PDE5 inhibitors – a phosphodiesterase type 5 inhibitor) could 
become crucial. 

There are three on the market, each having its own strengths and weaknesses.  It’s 
important to note that none of these molecules act on the brain.  The mechanism of action 
is purely local.  To function, it requires a minimum of desire.  That is to say, taking a pill 
is not enough to produce a triumphant erection – again, we’re rebuilding a process. 

The PDE5 inhibitors will not act unless there is stimulation.  The sexual relation 
must precede normally, intimacy and foreplay leading to intercourse.  Take the 



opportunity to rediscover your partner’s body.  Take your time.  Retake confidence 
because you know that the erection will be very present and effective.  Use foreplay to 
retake full possession of your body.  There are currently three products available: 

1. Sildenafil, which has the trade name Viagra, is the best known and the 
first to be marketed.  There are three available dosages: 25, 50 and 100 
mg.  Efficacy is dose-dependent, but 50 mg is the standard dose.  The 
duration of action is about four hours.  It should be taken about one 
hour before relations, which affects spontaneity. 

2. Vardenafil, or Levitra, has a greater affinity for the active enzyme, so 
the required dose is smaller and the side effects are less important.  It 
becomes active after 15 minutes, but, like Viagra, it only lasts a few 
hours. 

3. Tadalafil, branded as Cialis, presents an effects lasting up to 24 hours.  
This negates the need to take the pill shortly before intercourse, thus 
preserving spontaneous impulses.  It is clearly the recommended 
medication. 

The benefits are quite spectacular.  They overcome, one-by-one, the disorders 
associated with 50-year-old male sexual dysfunction: increased ejaculation, decreased 
refractory phase between sexual acts, improved erection quality, and more.  There is no 
exhaustion of the effect with time.  Taking this medication will probably be necessary at 
first, but we can well imagine that once reassured, its use will be needed less. 

Side effects exist, as with all drugs.  The real danger is a risk of hypotension when 
combined with nitrates.  This can result in an obstruction of the heart arteries (complete 
closure is an infarct) and can be very dangerous.  Your doctor knows you and is in the 
best possible position to prescribe the appropriate medications. 

One aspect is less obvious, but in my opinion of capital interest.  Regaining 
confidence requires a strategy to conquer and understand your body.  Sports should be a 
part of this strategy, and not just any sport.  Of course, we would not recommend violent 
activities, but would rather advise to take up resistance sports: jogging, swimming and 
walking.  Later on I will devote a guide on this subject. 

Massages between sexual partners are also important.  We must retake the body 
inch-by-inch.  You can easily find the appropriate essential oils (sandalwood, cinnamon, 
patchouli) and techniques are available on the Internet.  Physiotherapy can provide 
valuable benefits, as well.  I’m especially recommending perineum and pudendal plexus 
massages.  Seeing an osteopath may also prove to be profitable.  The body has too often 
been neglected and this area needs attention.  Any helps should not be overlooked.  
Personally, I place massage techniques on the same plane as the pharmaceuticals. 
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PART II – MALE FERTILITY 
 

A full 20% of couples have difficulty conceiving and 10% eventually consult a 
doctor about it.  This is of little concern to most 50-year-old men, however, there are 
those over 50 who start a new life and may wish to be a father.  In this section of the 
guide we will address fertility for men of all ages.   

Overall, I believe a man’s fertility is a reflection of his chosen lifestyle.  It’s a 
result of the accumulation of toxic substances, deficiencies, junk food, pollution, etc.  In 
fact, things have even evolved since the time I was a student.   

It was previously thought the origin of infertility was a third the responsibility of 
the woman, a third that of the man, and a third was unknown.  There are several non-
hormonal reasons why a man may not produce fertile sperm.  Among them are tight pants, 
employment that exposes the gonads to heat, such as a baker or steel worker.  It’s now 
thought that the responsibility of reproduction is split equally between a man and a 
woman. 

The fact remains that a male’s fertility deteriorates. Personally, I practiced semen 
analysis in my lab for a decade. This consists of both quantitative and qualitative 
analysis:  sperm count, mobility, mortality, and the percentage of abnormal forms.  To 
allow for a natural fertilization to occur a sufficient amount of sperm is required.  They 
must have good mobility to enable them to cross the distance that will lead to the ampulla 
of the uterine tube where they meet the oocyte.  In the beginning of my research, all 
semen analysis were pretty much normal.  Ten years later, the proportion has reversed, 
and my empirical observation was confirmed.  Since 1980, a decrease in the quality of 
sperm has been observed.  This has been confirmed by Jouanet’s meta-analysis, who 
compiled all the published studies on the subject, taken care to correct any possible biases.  
In summary, the quality of sperm has been declining for the past three decades.  This is 
likely related to environmental factors.  As a result, anti-aging doctors must surely 
provide some answers following hormonal and urologic assessments.   

It’s important to note that manufacturing sperm is tricky.  It’s necessary to 
maintain the temperature below 37 degrees Celsius.  This is why the gonads are located 
outside the body.  It is so important that one of the first things we do in male childbirth is 
to make sure the gonads descend into the scrotum.  The testes actually migrate during the 
formation of the male baby.  In cases of incomplete migration surgery can rectify the 
problem.  Beyond the fertility problem, we don’t want the gonads to remain inside the 
body due to the risk of cancer.  So taking into account special thermal conditions, 
demanding needs, and possible abuse:  making good sperm is a bit of a miracle.   

Let’s discuss what sperm looks like.  It’s a hyper-specialized cell whose only 
purpose is to introduce the father’s DNA into the oocyte.  The sperm-head is made of the 
genome [DNA] that is very compacted, and on the front of the cell there is a darker band 
called the acrosome.  The acrosome contains substances that make a hole in the egg, 
allowing the sperm to penetrate.  The flagellum at the other end of the sperm cell is 
required to produce mobility to push the cell from the vagina through the uterine tube to 
the sight of fertilization.  The body, or mid-portion, of the cell is made up of 
mitochondria, which yield the required energy for mobility.  
  



THE REDUCTION OF FERTILITY 
CENTRAL CAUSES: 
 

Manufacturing sperm is the result of several hormones being stimulated 
(Reference a diagram later in the text).  Just as with testosterone the signal for sperm 
production comes from the hypothalamus, a region in the diencephalon.  This area of the 
brain will secrete a hormone consisting of 10 amino acids, the GnRH.  This hormone 
stimulates the neurons of the anterior pituitary, which in turn secretes FSH and LH.  They 
are released into the general circulation and spread throughout the body.  Male gonads, or 
testes, have specific roles as follows:   

• FSH will stimulate the formation of sperm at the Sertoli cell level. 
• LH will stimulate the Leydig cells to synthesize testosterone.  It also plays 

a roll at the Sertoli cell level to support spermatogenesis.   
There are three levels of the hormonal pathway:  hypothalamus – pituitary – 

gonad.  Following this downward direction, or flow, we have a positive action 
(stimulation).  Symmetrically, we have a negative updraft.  This cycle is quite classic in 
endocrinology.  There is a downward stimulation chain and in return there is, what we 
call, a feedback loop or negative control.  The hormone concentration is therefore the 
regulator – so testosterone slows down the two upper levels of the pathway.  This is to 
say, that an increase in testosterone will inhibit the secretion of GnRH and LH.  
Testosterone directly slows down the secretion of LH and indirectly FSH by inhibiting 
the secretion of GnRH.  As shown, this explains the origin of infertility among men 
taking testosterone.  The administered testosterone hormone blocks the hypothalamic-
pituitary-gonadal axis; the problem may not necessarily disappear once the testosterone 
treatment has stopped.  Therefore, taking testosterones can permanently alter a man’s 
fertility.   

Surprisingly taking testosterone can also be involuntary.  Steroids are hidden in 
the environment and absorbed unknowingly.  Much was discussed in the 70’s about veal 
with hormones.  The maturation of these animals was accelerated by massive testosterone 
injections.  The hormone remained in the meat of the animal and was then ingested by the 
consumer.  This practice was later banned, but we continue to regularly track new health 
scandals.  A Danish study (Ramlau-Hansen 2007 Hum Reprod22:  1633-1637) showed 
that mothers who consumed red meat more than seven times in a week gave birth to boys 
with lower testosterone concentrations in their plasma.  The hypothesis for the presence 
of hormones was related to the meat.  In short, even being extremely careful, you will not 
escape these hidden steroids.   

Xenobiotics are a topic we will discuss in an additional guide on detoxification.  
In relation to pesticides, we must recall the famous study by Professor Sultan de 
Montpellier.  He notices an unusually high number of sexual ambiguities in children 
whose parents worked in the wine industry.  He suspected the pesticides in the cultivation 
of wine as the source.  In addition, there are also substances, which act as hormone 
disruptors:  Bis-phenol-phthalate is theoretically banned.  This product was used largely 
in plastics or coatings used in the manufacturing of baby bottles.  Though banned, we 
cannot exclude the reappearance of undestroyed stocks.  There are additional coatings 
suspected of having the same effect. 



Many steroids have a deleterious effect on spermatogenesis.  Once the 
hypothalamic-pituitary-gonadal link is blocked it’s difficult to restore functionality.  That 
is how sterility can be narrowed down to a central origin. 

 
PERIPHERAL CAUSES: 
 

What will be designated, as peripheral causes, are all molecules or life forms that 
directly affect sperm production.  The mechanism can either be toxic or deficiency in 
nature. 

 
OBESITY: 

There is a distinct correlation between obesity and infertility.  Several studies 
have noted that a Body Mass Index (BMI: weight divided by the square of height in 
meters) of 30 to 35 alters sperm.  This anomaly can be either quantitative (low sperm) or 
qualitative (decreased mobility or increased abnormal forms).  We speculated about the 
cause of this correlation, which resulted in the following hypotheses:   

• As a central cause the hypothalamic-pituitary axis has been compromised.  
We observe a reduction of GnRH and a decrease in the amplitude of the 
pulse of LH. 

• A decrease in Inhibin B greater than that of the decreased FSH. 
• An increase in the scrotal temperature as the result of accumulated fat 

around the scrotum.  This could be increased by the accumulation of 
xenobiotics in the scrotal fat, including endocrine disruptors, which can 
interfere directly with the testicles. 

 
OXIDATIVE STRESS: 

There is an “oxygen paradox” relating to sperm.   A low level of free radicals is 
necessary for sperm to reach a fertilizing maturity.  On the other hand, the excess of free 
radicals, alters a sperm’s fertilizing ability, specifically it’s mobility.  This is a 
consequence of unsaturated fatty acids, in particular Omega-3, having their membranes 
attacked by free radicals.  This results in the peroxidation of fatty acids, a stiffening of 
their membranes.  The same free radicals have a direct effect on a sperm’s DNA.   

 
TOXICS: 

A number of substances have a direct, toxic effect on the production of sperm.  
They are as follows:   

• Alcohol has a controversial effect.  However, there is a consensus to 
suggest that chronic alcoholism affects the concentration of volume of 
semen and sperm motility.  A central action is suspected.   

• Lead has toxic effects on the reproductive system and on libido.  Disorders 
are proportional to the ingested dose.  It was once considered that there 
were no toxic effects of physiological concentrations.  However, a recent 
study of 140 couples, using in-vitro fertilization, showed an increase of 
lead in the semen.  None of the 140 men involved were exposed to lead in 
their professions.  The lead sources are related to automobiles, industry 
smoke, cigarettes, and of course, old pipes.  When we come to understand 



that lead is “stored” in the bones, with a half-life of 11 years, we must 
undoubtedly reassess the role of lead in male infertility, especially in cases 
without other possible causes.   

• Cadmium – Sources of exposure are cigarettes, industrial smoke, 
phosphorus fertilizers, and sewage sludge, but it can also be sourced in 
fungus and liver.  There is a negative correlation between sperm and the 
concentration of cadmium in the semen.   

 
DIET DEFIENCY: 

If you doubt the role of diet in fertility, an example will override your doubt.  The 
nutritional status of the mother plays a direct role in her child’s sperm concentration.  We 
observe an inverse correlation mother’s weight before pregnancy and the semen quality 
of her son.  In short, the more the mother is malnourished, the more her son will likely be 
infertile, but qualitative characteristics are also at play.  Regular consumption of beef, as 
previously stated, results in decrease sperm concentration in the adult son. 

Diet plays a role at several levels.  The state of the mother determines the state of 
the son, but the contribution anomalies (excess or deficiency) play a direct role in men.  
For each nutriment, we will detail its action in male fertility, as well as point out the other 
physiological roles of each. 
  



 
NUTRIENTS 
ZINC: 
 

Zinc is undoubtedly one of the most essential, bodily nutrients.  Anecdotally, a 
friend used to complain of regularly falling sick after engaging in periods of debauchery.  
He thought it a divine punishment for his misconduct.  I assured him that the issuance of 
a significant amount of zinc-rich semen, would cause a deficiency in him, therefore, he 
was fragile.  Supplementation of zinc has solved his problem.  Zinc has two spheres of 
action, immunity and fertility.  Zinc is abundantly secreted in prostatic fluid and the 
concentration in seminal plasma is higher than in other tissues.  This is the most 
important element on this subject.   

Some French epidemiological studies SU.VI.MAX and Val by Marne have shown 
that sections of the population demonstrate a zinc deficiency.  The ways in which zinc 
acts on sperm are as follows: 

• As an antioxidant it allows damaged DNA to be repaired. 
• It favors mobility, concentration, and vitality. 
• It further enhances proper sperm function, especially when the sperm is 

penetrating the oocyte. 
Several studies have shown an improvement in sperm quality with appropriate 

food supplements.  It’s not necessary to take overly large quantities, as zinc in high doses 
becomes pro-oxidant.  Zinc has many other roles – we can count up to 200 metallo-zinc-
proteins with varied, important properties. 

 
CONTRIBUTIONS, ABSORPTION AND STORAGE: 

Zinc’s concentration decreases with age, especially among seniors.  The overall 
decrease goes from 11.5 mmol/l at 65 years to 9.5 after 95 years.  This is due to a 
decrease in absorption.  The absorption of zinc occurs in the small intestine by a poorly 
known mechanism.  There’s an absorption variation related to age:  18% in seniors 
compared to 33% in young people.  This absorption is limited to iron, folate, fiber, 
calcium, and certain medications.  The main inhibiters of absorption are phytates 
contained in fat and legumes.  Therefore, a vegetarian diet may expose the user to 
selenium deficiency. 

The recommended intake of zinc is 10 mg/day in Europe and 15 mg in the USA.  
There is no justification for taking higher doses, as you expose yourself to the effects of a 
zinc overdose:  lower copper levels by competition of Zn/Cu, decrease in good 
cholesterol (HDL) levels and immunosuppression.  As noted, zinc promotes immunity at 
normal doses but depression at higher doses.  We also see excess zinc as a problem in 
Alzheimer’s. 
  



 
 

PHYSIOLOGICAL ROLE: 
1. ANTIOXIDANT: Zinc is an absorption antagonist of iron because they 

compete at the same receptor level.  Iron is a producer of free radicals 
through the Fenton reaction.  Thereby, it already has an antioxidant 
role.  It is an essential component of superoxide dismutase (SOD), 
which is the essential bulwark against free radicals.  Introduction of 
metallothionein, which is protein rich in thiol group-SH, sets free 
radicals.  A good application to see the role of zinc is in ARMD.  We 
have an old study from 2001, Age-Related-Eye-Disease-Study 
(AREDS), which consisted of supplying vitamin C, vitamin E, beta-
carotene, and zinc to the test group.  It seems zinc alone, or in 
combination, has an effect against the eye disease. 

2. INSULIN-LIKE: Zinc is a component of insulin and is involved in its 
regulation. 

3. IMMUNOMODULATORY: There are many early studies showing an 
increase in interleukine1 and thymulin (maturation of T lymphocytes) 
after 6-12 months of zinc treatment.  It has been proposed as a 
complementary treatment for children with respiratory and digestive 
infections.  In the case of influenza, it would induce the death of the 
infected cells. 

4. BONE MATRIX: Zinc plays a role in preventing osteoporosis.  Its 
action would occur on the balance of cells that build bones 
(osteoblasts) and those that destroy them (osteoclasts).  Zinc directly 
promotes bone mineralization. 

5. COGNITIVE FUNCTIONS: There are many studies on the subject but 
we’ll take a look at one from 2006, which brought together patients 



from Italy, Greece, Germany, France and Poland (Marcelini and al 
Biogerontology October 2006).  It’s a very good study with adequate 
staffing.  Cognitive decline is correlated to plasma concentration of 
less than 11 mmol/l and a daily intake of less than 10 mg.  Zinc, along 
with iron, are the most common metals found in the brain and 
particularly in the hippocampus.  Zinc acts as a transmission modulator 
between neurons.  A zinc deficiency causes a cognitive delay in 
children.  Zinc is very important for brain function, but observations of 
the Alzheimer disease sow seeds of confusion.  Zinc is present in the 
amyloid plaque and its plasma concentration increases during the 
illness, accumulating in the cortex.  This creates a problem – 
deficiency promotes cognitive decline, but it’s abnormally present in 
Alzheimer’s patients.  The debate is whether it should be 
systematically supplemented.  The wisest course of action is to rely on 
blood levels. 

6. DNA METABOLISM: Zinc is involved in the synthesis of nucleic 
acids.  It helps stabilize genetic material, as healing tissues have an 
increased need for zinc.  We might then recommend supplementing a 
patient following an accident or surgery. 

7. FERTILITY: As stated earlier, zinc is essential for spermatogenesis – 
without the mineral sperm becomes qualitatively and quantitatively 
deficient.  Hypogonadism is a direct result of a zinc deficiency.  It can 
also be linked to hormonal imbalances generated by a deficiency.  Zinc 
also plays a role in male fertility through an unknown mechanism. 

In summary, zinc is essential for numerous reasons, but its possible effects on 
Alzheimer’s disease remains unknown.  Daily supplementation of 10 mg seems sufficient 
to me, excluding special conditions. 
  



COPPER: 
 

Copper is an antioxidant and plays a protective role for sperm.  There is a 
correlation between the quality of sperm and seminal concentrations of copper.  It also 
possesses bi-phasic activity, given than in high doses it becomes toxic to the sperms cells 
(Wilson’s Disease).  Equally important, copper deficiency is associated with decreased 
libido. 
  



SELENIUM: 
 

Selenium, as an antioxidant, plays a rather capital role.  It is the activator of 
glutathione peroxidase antioxidant major, which along with vitamin E prevents the 
degradation of membranes.  Selenium deficiency would be the cause of infertility and 
testicular disturbances.  Supplementation has a beneficial effect on sperm quality and 
hence, fertility. 

 
CONTRIBUTIONS, ABSORPTION AND STORAGE: 

This trace element is an essential element in resisting oxidative stress, but this is 
not the only role.  We actually know very well its cofactor-of-glutathione role.  Adults 
have a daily need of 50 mcg for women and 75 mcg for men.  Personally, I believe the 
daily allotment should be about 100 mcg. 

 

 
 
Various studies have shown that selenium contributions are largely inadequate.  

Even European countries are worried, as low selenium levels in the body are associated 
with increased risk of cardiovascular disease, cancer, inflammation, and reduced 
cognitive skills. 

 
PHYSIOLOGICAL ROLE: 

1. A LONGEVITY MARKER:  There are several studies that appear to 
show Selenium as a longevity marker: The NOVE Study was performed 
by an Italian team in the village of Nove.  The authors proved a gradual 
decrease in selenium and glutathione peroxidase with age.  Selenium 
decreases at 0.04 mmol/l every 10 years and GPx at 24 IU/l every ten 



years.  We can conclude it is an adequate aging marker.  Going further, 
it has been suggested that selenium levels can be used as a longevity 
index.  The EVA study showed, by modeling the probability of survival 
beyond a given time (Wilcoxon Test), that selenium levels were 
significantly higher in the survival group.  Similarly, Cappola showed 
by studying a community of women over five years that low levels of 
selenium are a predictable sign of mortality (Cappola and al 2006 J Nutr 
136: 172-176).  This has been confirmed by the study of Savarino 
(Savarino and al 2001 EXP Gerontol 36 (2): 327-339) on 100-year-old 
men.  His Group-A subjects, with a higher rate of selenium, showed 
only 3.3% pathology.  This can be explained by its action on all four of 
the risk factors.  Regarding cancer, 200 micrograms per day will 
decrease the risk of developing any kind of cancer by 50% and in the 
case of colorectal cancer, it reduces risk by 60% (Clark et al 1996, 
JAMA 276: 1957-1963) 

2. MAJOR ANTIOXIDANT: Selenium is a cofactor of glutathione 
peroxidase, and also of thioredoxin reductase and selenoprotein P.  As 
such, it plays a valuable role against free radicals.  Reference can be 
seen in the chapter on oxidative stress. 

3. IMMUNITY MODULATOR: Works in the glutathione cycle, which is 
a stimulator of immune cells. 

4. HEAVY METALS: This is a capital role!  Selenium helps eliminate 
heavy metals from the body. 

5. THYROID HORMONES REGULATION: Selenium assists in the 
transformation of thyroid hormones: it favors the conversion of 
thyroxine (T4) to triiodothyronine (T3), which is the most active form 
of the hormone. 

  



OMEGA-3 FATTY ACIDS: 
 
The cytoplasmic membrane of the spermatozoon consists largely of 

polyunsaturated fatty acids, incorporated into the membrane phospholipids.  This is of 
concern, especially as it relates to docosahexaenoic acid (DHA), belonging to the famous 
fatty acid’s family of omega-3 (the one containing 22 carbons).  It has a double bond in 
position three and allows for membrane fluidity.  This plays a crucial role during the most 
important phase of fertilization.  An omega-3 supplement provides a beneficial effect on 
fertility – conversely, infertile men should avoid excessive consumption of omega-6. 

To better understand the process we must explore a bit of chemistry.  A fatty acid 
is made of a symmetric carbon chain that is hydrophobic and peripherally bound to the 
radical –COOH, hydrophyle.  Numbering the carbon atoms from the first one, omega, 
which lies opposite from the –COOH.  Some of them are bound by a double connection, 
each carbon sharing two electrons with the other.  Fatty acid omega-3 has a double 
connection between carbons three and four. 

This particular carbon linking is very interesting because it provides a 
physiological advantage by increasing the fluidity in the brain: enhancing cognitive skills 
and reducing depression.  There are additional changes in skin, blood vessels, and 
platelets. 

Several other carbons (18, 20, and 22) contained in omega-3 are of specific 
interest.  They can vary and are found as essential omega-3 fatty acids.  C18 contains 
linoleic acid ALA, originating as vegetal. 

• Colza 9.1 g/100g 
• Linen 54.2 g/100g 
• Walnuts 12.9 g/100g 
• Soja 7.7 g/100g 

The above values are a representation of omega-6/omega-3.  We must moderate 
the data, but the values are interesting: 0.25 for linen, 2.45 for colza, 4.2 in walnuts, 6.9 
for soja, but note it is 47.6 for arachnid, 59 for mais and 126 for sunflower.  Of most 
import is the report showing ALA will be transformed into EPA (C20) and DHA (C22).  
We can find this omega-3 directly in some animals, which are used as a food source. 

• Salmon, anchovy, sardine: 1 to 1.7 g/100g 
• Swordfish, tuna, mackerel: 1 g/100g 
• Mussel, oyster, coalfish: 1 to 1.7 g/100g 

We need to eat 2g of omega-3 every day.  The following diagram explains the 
way omega-3 and omega-6 are transformed and kept in balance. 
  



 
  



The diagram highlights the opposite symmetry of action between the two 
molecules, omega-3 and 6.  They belong to the prostaglandin family: prostaglandin (pg), 
prostacyclin (pgi), leukotriene (lt), and thromboxane (tx).  Omega-3’s are the origin of 
prostaglandins group 3 and 5, who have an action against inflammation.  It’s the exact 
opposite for omega-6 that are the origin of prostaglandins group 2 and 4, which are pro-
inflammatory.  EPA is at the origin of the resolvine E and neuroprotectin.  They are both 
anti-inflammatory molecules.  Neuroprotectin is also anti-apoptosis in action. 
  



VITAMIN A: 
 
Vitamin A plays an important role in male fertility.  It acts at the moment when 

the male reproductive system is differentiated (ducts, prostate, seminal vesicles, etc.).  In 
several ways it supports sperm production, assisting in the secretion of testosterone, 
maintaining tight junctions of Sertoli cells, and regulating maturation stages.  It favors the 
acrosome reaction, which allows the sperm to penetrate the oocyte.  The effects of the 
deficiency are reversible after supplementation.  However, an excess of Vitamin A is 
harmful to sperm cells.  At high doses it brings spermatogenesis to a complete stop.  It is 
therefore beneficial to supplement the deficient man without using an excessive dose.  

 
 CONTRIBUTIONS, ABSORPTION AND STORAGE: 

The term “Vitamin A” covers a variety of different molecules.  There is retinol, 
which was discovered in 1931.  The term “retinoid” refers to natural derivatives, such as 
synthetics.  Let’s specifically recognize retinoic acid, the active ingredient used to fight 
acne.  

Vitamin A is found in large quantities in both oils and fish livers, which is why 
consumption should be monitored carefully.  It can be synthesized from its precursor, the 
carotenes.  As the name suggests, carotenes are present in carrots but they are also in 
many other fruits and vegetables.  Retinol, on the other hand, is of animal origin.  
Referring to the table below, we’ll evaluate the values in micromoles but I actually prefer 
milligrams – this is the unit you’ll find most frequently.  Periodically, you’ll find the unit 
measurement IU in some articles.  Equivalencies are as follows:   

0.3 mcg of retinol = 1 IU 
1 retinol mol = 286 grams 
 

 
  



The daily requirements go from 0.7 to 1.1 mg per day, between 0.0025 and 
0.0038 mmol (2.5 and 3.8 umol). 

Vitamin A can be dosed quite easily and the protocol has been well standardized.  
The values in adults go from 1.06 to 3.26 umol/l.  We’ll use this unit of measurement, as 
organic results are often expressed in this way.  A breakdown of deficiency degrees are 
shown in the table below: 

 

  



Vitamin A is a liposoluble vitamin.  Every low-fat diet will automatically result in 
a decrease in its absorption.  This also occurs with other fat-soluble vitamins:  A, D, E, 
and K.  ADEK is the mnemonic way of remembering them.  Vitamin A is specifically 
absorbed along with fat in the upper part of the small intestine.  There can be many 
causes for its mal-absorption, such as celiac disease, cystic fibrosis, and sprue.  It’s stored 
in the liver, which for patients with cirrhosis, or chronic hepatitis will be a problem.   

The vitamin is mobilized at it’s needed.  This mobilization is dependent on 
several factors, zinc being one of those.  There is a sufficiently accurate correlation 
between the concentration of retinol and zinc.  The most important transporting protein 
for vitamin A is the protein RBP, a retinol binding protein.  There is a high correlation 
between the rate of RBP and that of retinol.  A deficiency in retinol directly leads to the 
decrease synthesis of RBP, but a decrease of RBP limits the release of retinol.  RBP 
under different circumstances can either decrease malnutrition and inflammation or 
increase renal or hepatic impairment.  The RBP is an excellent marker of malnutrition.  It 
is often dosed to anorexic patients and old cachectic. 
 
PHYSIOLOGICAL ROLE: 

1. SIGHT: Vitamin A is very important for sight.  It is, in fact, directly 
involved in three mechanisms:  1 – our night visions photosensitive 
pigment, rhodopsin, is synthesized 11-cis-retinal, 2 – pigments 
responsible for color vision, the iodopsins, are also synthesized from 
11-cis-retinal, 3 – retinol is involved in the synthesis of glycoproteins 
found in the goblet cells of the cornea.  Ophthalmic signs can often 
suggest a vitamin A deficiency, such as keratitis, Bitot’s spots, and 
others.  This deficiency is the leading cause of childhood blindness 
worldwide.   

2. REPRODUCTION:  In the male retinol is essential for the development 
of healthy sperm.  It participates in the synthesis of glycoproteins SGP1 
and SGP2.  A deficiency induced in rodents showed a significant 
decrease in testosterone and cessation of spermatozoa production.  This 
is reversible by introducing a massive influx of retinoic acid.  In the 
female retinol plays a crucial role in cell differentiation.  During the last 
13 weeks of pregnancy the fetus, through a preferred orientation system, 
uses 9% of the mother’s reserves.  It operates mainly in the 
morphogenesis of the heart, lungs, eyes, and ears.  However, vitamin A 
is teratogenic to the fetus.  Vitamin A treatment can result in 
contraception and is forbidden during pregnancy.   

3. CELL DIFFERENTIATION:  In adults, vitamin A is responsible for 
maintaining the differentiation of cells such as keratinocytes (skin) and 
chondrocytes (cartilage).  

4. IMMUNITY:  Retinol is involved in humeral immunity, bolstering 
antibody production and directly attacking cellular anomalies with 
lymphocytes.  This is specifically dose dependent; low doses are useless 
and high doses inhibit the effect.  Supplementing retinol to children 
with deficiencies can decrease the severity of infective syndromes. 



5. SKIN:  This is undoubtedly one of the best known effects of the vitamin.  
Many creams and topical agents include vitamin A.  The skin consists 
of epidermis, a covering tissue made up of several specific cell types 
with specific functions.  These include keratinocytes, Langerhans cells 
and melanocytes.  The dermis consists of connective tissue with fibrous 
proteins and fibroblast.  Retinol is key in keratinocyte differentiation.  
Therefore, it allows for the healing of ulcers and sores.  Vitamin A is 
used in the treatment of acne and psoriasis but no longer in the form of 
retinol, but as retinoids.  It also protects against the suns rays.  
Deficiencies will cause significant skin signs:  dry skin, hyperkeratosis 
of the oral cavity and throat, nose and respiratory tracts.   

6. CANCER:  This is a controversial topic.  Retinoic acid has anti-
proliferative and differentiating effects.  It would seem an appropriate 
agent to test the qualities of cancer cells, but the results are quite 
discordant.  The problem lies in not differentiating between the effects 
of vitamin A, carotenoids and retinoic acid. The CARET study showed 
an increase in lung cancer in the group receiving beta-carotenes.  
However, a study by Blot, showed a beneficial effect when used against 
oesophagus and stomach cancers.  Keeping this in mind there is a need 
for more and larger studies.   

As a side note:  Vitamin A is significant in its association with growth retardation, 
due to an interaction with receptors of the growth hormone and vitamin D. 
  



VITAMIN B9 FOLATES: 
 

There is a direct correlation that exists between the plasma concentration of 
vitamin B9 and the spermatozoa in semen.  Our dietary intake is therefore essential.  
Vitamin B9 is also known at vitamin H or Bc.  All members of the folate group are 
derived from folic acid.  This is a rather common vitamin deficiency.  Its name comes 
from the Latein word “folium”, which is referencing how abundant this vitamin is in 
leafy vegetables. 

 
CONTRIBUTIONS, ABSORPTION AND STORAGE: 

A table of foods, that are rich in vitamin B9, is below: 
 

 
 
Daily needs are in the order of 300 micrograms and reserves are low, between 5 

and 15 mg in total. 
There are two causes for defiency: 
1. Inadequate consumption of fruits, vegetables and offal. 
2. Mal-absorption caused by alcoholism or damaged intestines. 
 

PHYSIOLOGICAL ROLE: 
The folate cycle allows for the transfer of single carbon groups, such as methyl 

CH3.  This cycle is dependent on two other vitamins, B2 and B12.  Vitamin B9 plays a 
role in the methylation of homocystein, as it’s transformed to methionine (remember, 
homocystein is involved in cardiovascular disease).  The main effects of deficiency are: 

1. HEMATOLOGIC: Megaloblastic anemia (large red blood cells) is 
associated with sleep disturbance and irritability. 

2. NEUROPSYCHIATRIC: 



3. MALFORMATION: Folate deficiency is associated with an increased 
risk of spina bifida, characterized by an absence of complete closure of 
the spinal cord with its anastomosis with the skin.  Supplementation 
during pregnancy has become the rule. 

 
VITAMIN B12 OR COBALAMIN: 
 

Vitamin B12’s role has been assumed because it was observed that the ingestion 
of liver cured Biermer’s anemia.  This is a big cell anemia (megaloblastic) associated 
with neurological and digestive disorders.  The molecule is complex, having a cobalamin 
core, which points to a polycyclic structure centered around a cobalt atom.  This is at the 
root of its metabolic role. 

 
CONTRIBUTIONS, ABSORPTION AND STORAGE: 

Contribution deficiencies occur for two reasons: 
1. VEGAN DIET: Since B2 is of animal origin; liver, eggs, milk, fish, 

shellfish, etc.), it is clear that such an intake would result in a deficiency. 
2. MAL-ABSORPTION: To be absorbed by the intestine, vitamin B12 

must associate with a protein synthesized in the stomach, intrinsic 
factor IF.  Stomach damage will prevent its synthesis and therefore 
absorption. 

Needs vary depending on the physiological sate, but we consider the 
recommended daily nutrient intakes to be in the order of 2.4 mcg.  A table of foods rich 
in the nutrient is below: 

 

 
  



PHYSIOLOGICAL ROLE: 
Vitamin B12 is a complex molecule, assisting in the conversion of homocystein 

(refer to methylation).  Clinical signs of deficiency are reflected on three levels: 
1. Megaloblastic amenia 
2. Degeneration of peripheral nerves with sensory and motor disorders.  

Psychiatric signs can be observed once the cerebellum has been affected. 
3. Mucocutaneous: Inflammation of the tongue (glossitis Hunter), villous 

atrophy. 



VITAMIN C OR ASCORBIC ACID: 
 
This is undoubtedly one of the best know vitamins.  It is easily found in the 

marketplace, prevents scurvy (a condition once rampant among sailors), and is readily 
associated with vitality.  In the eighteenth century, the British Admiralty discovered that 
citrus fruits prevented the disease of scurvy.  It became England’s best-kept secret, one 
that helped Nelson win at Trafalgar.    Linus Pauling achieved the Novel Prize in 
Medicine for advocating the use of Vitamin C against ENT conditions that were not 
superinfected. 

 
CONTRIBUTIONS, ABSORPTION AND STORAGE: 

A series of experimental deficiencies have been rated: At J41 the blood 
concentration of Vitamin C is zero, skin signs appear at J161, and teeth become lose at 
J182. 

Absorption is both active, specific transfer, and passive; at higher concentrations 
diffusion occurs with poor performance.  Given these characteristics it is better to take 
small repeated doses rather than occasional big ones, which can cause digestive disorders.  
It’s found in fruits and vegetables, almost exclusively.  The chart below will give you an 
idea of concentrations: 

 

 
 
As a note: potatoes, for an extended period of time, were the only significant 

source of Vitamin C.  A decrease in its consumption can be directly tied to the way the 
food industry prepares food. 
  



PHYSIOLOGICAL ROLE: 
Vitamin C is a reducer – it can give one or two electrons to an oxidant.  For 

example, and this is of great importance in anti-aging medicine, it can reduce FE3+ iron 
to FE2+ iron, and CU2+ copper to CU+ copper.  Ascorbic acid has many roles and is 
involved in multiple processes.  We will mention some below: 

1. SCURVY: The loosening of teeth is the most striking sign of scurvy.  
This is due to a collagen synthesis disorder and can affect all type of 
collagen.  Scurvy can be seen as a range of severity.  Considering the 
evolution of the human diet and the decrease in fruits and vegetable 
consumption, we can see an increase in vitamin C deficiencies: fatigue, 
weakness, skin disorder…any sign of scurvy. 

2. CATECHOLAMINE SYNTHESIS: L-ascorbic acid promotes the 
conversion of dopamine to noradrenaline.  This function requires 
reduced copper Cu+. 

3. OTHERS:  It promotes the synthesis of carnitine in the muscle and 
heart.  It promotes the degradation of phenylalanine and tyrosine.  It 
activates polypeptide hormones, which require hydroxylation to be 
functional.  Decreased synthesis and increased degradation of histamine 
(responsible for allergy response) inhibits the formation of nitrosamines 
(highly carcinogenic substances).  It promotes iron absorption by 
transforming ferric iron, FE3+ to ferrous iron FE2+. 

4. DETOXIFYING ACTION: Vitamin C favors the action of cytochromes 
P450.  It has a supporting role in the first phase of detoxification. 

5. ANTI OXIDATIVE STRESS ACTION: It is a powerful antioxidant.  It 
acts directly due to its ability to donate electrons.  So it has a direct 
action on the ROS, but is also takes part in the regeneration of other 
antioxidant molecules, such as vitamin E and glutathione. 

6. VIRUCIDAL ACTION: Linus Pauling’s intuition has been proven 
correct, vitamin C acts against viruses.  However, a caveat should be 
placed here, as the blood levels necessary for anti-viral action are quite 
high.  It has been proposed that an infusion of 12 grams, followed every 
two hours by 2 additional grams taken orally. 

  



VITAMIN D: 
ERGOCALCIFEROL (D2) & CHOLECALCIFEROL (D3) 

 
This is the new rising star for nutritionists.  It is long believed to be useful only in 

the treatment of rickets.  This vitamin, due to its 1-alpha 25OH, is a real hormone.  A 
recent craze has led to new discoveries outside the treatment of rickets.  Remember it has 
an effect on phosphorus metabolism, but we will highlight some of its other attributes 
below: 

 
CONTRIBUTIONS, ABSORPTION AND STORAGE: 

Vitamin D has three origins: 1 – Sun converts 7-dehydrocholesterol to D3, 2 – 
Animal D3, and Vegetable D2.  D3 is the most abundant form and is biologically 2-3x 
more active than D2.  Food sources are shown below: 

 

 
 
D2 undergoes the same changes as D3, but for convenience we will only talk 

about D3.  To become active it must go through two hydroxylation processes, fixing OH 
radicals.  The first phase occurs in the liver and ends with 25OH-D3.  The second 
hydroxylation occurs in the kidney, which turns it into 1-25OH-D3 or calcitriol.  This is 
the active form of vitamin D, and an action that is extremely controlled under the action 
of PTH (parathyroid hormone).  If the calcium concentration decreases, especially under 
the effect of D3 deficiency, the secretion of this hormone increases.  This will regulate 
the concentration of calcium, but it will be drawn from the bones.  Therefore, a decrease 
of vitamin D leads to a secondary hyperparathyroidism, which will ultimately lead to a 
weakening of the bones or osteoporosis.  Calcitonin, insulin and the growth hormone 
stimulate this transformation. 
  



Vitamin D is stored in the liver, adipose (fat) tissue and muscles.  A loading dose 
may be sufficient for two or three months.  Daily requirements are shown in the 
following table: 

 

 
 
The values above area somewhat historical – you will find them everywhere.  

However, they are false.  Increased research on vitamin D has led to dramatically 
reassessed values.  We’ll address that later in the text.  Vitamin D is transported through 
the blood by a specific protein.  To induce a cellular effect the target cell must have a 
specific receptor.  Surprisingly, it was discovered that many tissues, 36 to be precise, 
have VDR receptors for 1-25OHD3.  This explains the multiplicity of actions by D3.  
The major tissues are addressed in a chart below, and these are outside the known 
grouping of bone, kidney, intestine, and parathyroid. 

 

 
  



Researchers have divided the influence of 1-25OHD3 into five spheres, according 
to the presence of VDR receptors: 

• Immune System 
• Pancreatic Beta Cells – Insulin Secretion 
• Heart Function and Blood Pressure 
• Brain 
• Child Development 

 
PHYSIOLOGICAL ROLE: 

1. ANTI-RICKETS ACTION: An increase in rickets since the 
seventeenth century led doctors to trace its origin.  In 1782 Dale 
Percival identified anthracitic power in cod liver oil.  D3 has three sites 
of action: 1 – At the intestinal level (promotes calcium absorption), 2 – 
At the kidney level (reduces calcium leakage by promoting 
reabsorption), 3 – At the level of the bones (promotes bone building by 
depositing calcium in the protein matrix).  A summary is below: 

 

 
 
2. BLOOD SUGAR OBESITY CONTROL: D3 deficiency can easily 

affect insulin-dependent diabetics (IDDM).  It’s been shown that 2000 
IU per day of the vitamin reduces the risk of IDDM and improves 



glycated-hemoglobin.  The vitamin has also been proven to improve 
glycemic control and diabetic control in both forms of the disease.  
Conversely, there is an inverse correlation between the rate of D3 and 
the body mass index (obesity) on dysfunctional beta cells of the 
pancreas, which secrete insulin. 

3. KIDNEY: It is known that the kidney plays a role in hydroxylation of 
25-OHD3 in 1-25OHD3.  Therefore, all renal deficiency will result in a 
decrease in 1-25OH-D3 and calcium, with the consequences described 
above.  That is to say, an increase in PTH will lead to an increase in 
calcium and phosphorus at the expense of the bones.  This excess in 
calcium will tend to deposit itself in the vessel wall and thus contribute 
to their closing, causing angina, arteritis and possible infarction.  Of 
note: there are specific protocols for patients with renal insufficiency. 

4. CARDIOVASCULAR DISEASE: It is well accepted that D3 has an 
effect on hypertension by blocking the renin-angiotensin system.  VDR 
receptors have been discovered in vessel cells.  In the general 
population there is a correlation between low levels of D3 and 
hypertension and heart disease.  This is especially significant in 
diabetics and people with renal insufficiency.  This involves the 
inhibition of glycated proteins, which are abundantly produced in these 
patients.  As a side note: the famous Maillard molecules, which have 
been criminalized in the aging process, point to D3 as a true anti-aging 
hormone. 

5. IMMUNITY: D3 may play a role in immunity, given that major 
infections and epidemics occur in winter when sun exposure is minimal.  
Studies have effectively shown that people receiving D3 supplements 
had a decrease in infections, which were dose dependent (from 800 – 
2000 units).  Other studies have attempted to identify the mechanism 
that includes anti-inflammatory action through prostaglandins and 
differentiation of T and B-lymphocytes.  The role in immunity would 
be responsible for the positive effect on the inflammatory diseases: 
Crohn’s, SEP, and others. 

6. BONES: We’ve established vitamin D is essential for preventing 
rickets and maintaining bone strength.  This is especially true for 
women, who suffer significant bone loss during menopause.  D3 is not 
capable of fighting osteoporosis alone but it is a crucial aid.  The 
proper form to dose is 1-25OHD3. 

7. BRAIN: D3 is essential during gestation, at different maturation stages 
of the brain.  Assumptions about a possible link between gestational 
deficiencies and diseases, such as Parkinson’s, autism and 
schizophrenia, have been proposed. 

 
D3’s PHYSIOLOGICAL ROLE IN CANCER: 

Several studies have shown anti-proliferative action on rats and cultured human 
cells, however, there have been very few studies on humans. 



Regarding breast cancer, there is an inverse correlation between breast cancer and 
sun exposure while taking vitamin D.  There are two functions: 

1. Curative: It has an anti-proliferative action that led to its use along with 
chemotherapy and radiation.  The mode of action is becoming clearer: 
it appears that doses of 1000 IU promote the weakening of only cancer 
cells. 

2. Preventative: Cancer risk is much higher among women with 25D3 
lower than 25 nmol/l compared to those with a great overall value. 

Vitamin D may have a protective role against neoplasia and colon cancer.  This 
action would involve blocking the DKK-4 gene, overexpressed in tumor cells.  However, 
this is not the only mechanism.  The action of D3 on colon cancer cells involves a more 
complex mechanism, with additional factors.  Some studies have suggested a potential 
role in regulating colon cells in colon inflammations with vitamin D.  1-25OHD3 would 
inhibit the growth of cancer cells in the prostate by an anti-inflammatory action.  This 
occurs due to inhibition of inflammatory prostaglandins. 
  



EFFECTIVE STRATEGIES – VITAMIN D: 
We will summarize the main causes of vitamin D deficiency with these tables: 
 

 
 



 
 
The SUVIMAX Study showed that 14% of the population is vitamin D 

insufficient.  I believe there are many more.  Since the use of vitamin D has become 
widespread, I have noticed a marked insufficiency in a majority of patients.  Given the 
vitamin’s importance, what strategy should be employed? 

Firstly, we will recommend D3 over D2 – animal vitamin D has better biological 
effects.  Blood levels of 25OH-D3 should be between 75 and 150 nmol/l.  The dosage of 
vitamin D should become routine.  For now, forget the dose that is commonly accepted.  
To account for the evolution of science, the French Academy of Medicine in 2008 
recommended 800 to 1000 IU per day.  I personally consider the average daily dose to be 
between 1000 and 2000 units; patients with darker skin should receive additional 
amounts.  Increased supplementation should be performed early in the year to 
compensate for the lack of sunlight during the winter months.  This will help to avoid 
infections. 

There is a temptation to take maximum doses, given the effects on cancer, brain, 
bones…  A large dose of vitamin D causes hypercalcemia by stimulating the osteoclast 
cells, which destroy bones.  Clinical signs of hypervitaminosis D are nausea, vomiting, 
constipation, hypertension, etc.  The toxic daily dose not to exceed is 10,000 IU.  This 
leaves a comfortable margin over the recommended daily intakes.  We can expect future 
changes in the pharmaceutical industry, which will likely produce D3 derivatives with no, 
or low, effects on calcium. 

Finally, emphasis is often made in regards to ampoule treatment of 100,000 IU of 
the vitamin for some conditions.  It is true that vitamin D is stored in the body and such a 
method of supplementation may make sense.  For me, I would advise a mix: intakes in 
the form of ampoules (100,000 IU) per winter month in conjunction with 1000 IU daily 
doses.  These values should be lower during summer months.  I believe dosing or 
recommending vitamin D should be as simple as dosing medications for cholesterol or 
glycaemia. 
  



CONCLUSIONS: 
 

What conclusions can we draw from this vast array of information?  Personally, I 
believe 50 is a test for men.  It is particularly true in relation to sexuality, which is at the 
origin of his identity.  However, and believe me, men can be sexual and have a fantastic 
sex life at this age and beyond.  It does not need to be a problem – take this knowledge in 
hand and move on! 
 


