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A Long Road to Peace of Mind 
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In August 2006, I contracted pneumonia (and developed a partly collapsed left lung). I was admitted 

to hospital here in Brisbane and was given IV antibiotics. When I was sufficiently well I was 

released from hospital. Shortly after I was released, I realised that things were far from being right. I 

was unmotivated, tired, very depressed, had no appetite and was losing a considerable amount of 

weight … I went from 77kg down to 62kg. 

I was referred to a psychiatrist and was diagnosed with major depressive disorder and as a result I 

was admitted to a private hospital at New Farm in Brisbane for treatment.  The doctor prescribed 

600mg Efexor once daily (an anti-depressant that is designed to boost serotonin and noradrenalin), 

10mg Zyprexa once daily (boosts the action of anti-depressants), 30mg Avanza once daily (an anti-

depressant that boosts serotonin levels). After 5 months of taking the medications and there was no 

improvement in my condition, I was referred to another psychiatrist and private hospital in Brisbane 

for a new treatment that was being researched and undergoing evaluation … Trans-Cranial 

Magnetic Stimulation. This is a treatment that involves the positioning of large electro-magnets on 

the scalp which are then pulsed in order to re-establish proper neuro-transmitter function. The 

treatment had only a slight effect in improving my condition. 

After 2 months of treatment with TMS, my psychiatrist suggested ECT (electro-convulsive therapy) 

as a means of resolving the major depression. Within 4-6 treatments it was like watching the sun 

come out after a dull, cold, cloudy and wet day. The depression had lifted. I continued to take the 

anti-depressants and having the ECT for a further 3 months, after which I ceased having the ECT. 

Another couple of months went by and I started feeling depressed in the mornings when I awoke. 

The depression would last for 3 to 5 hours and then in the afternoon and evening I would feel quite 

well. On discussing this with the psychiatrist, he informed me that this indicated a relapse and that 

further ECT or TMS as well as medication changes were indicated. After thinking about what was 

said, I thought that I would pull out all the stops in respect to nutritional medicine and work out a 

program that would really show one way or another whether it would be successful in my case. 

Several of the supplements that I was going to introduce are normally contra-indicated when taking 

antidepressants in order to avoid the possibility of serotonin syndrome, especially when on the high 

dose that I was on. But due to the way that I was feeling and after reviewing research that indicated 

the risk of serotonin syndrome was negligible, I decided to start a program of nutritional medicine 

in addition to my medication.  

Several of the nutritional medicines have been shown in research to improve the effectiveness of 

anti-depressants when taken in combination – especially SAMe and Folinic acid. 

Within a couple of weeks of starting on the supplements, my mood throughout the day was greatly 

improved. My mood was so improved that the psychiatrist started to reduce my medication levels. I 

am now off Avanza, Zyprexa and the Effexor.  (This was in late 2007) 

It is now December 2010, I feel better than I have ever done in my life, my weight is now 85kg., 

my energy levels and appetite are good. If you are experiencing depression, please realise that 

with the knowledge we now have, you can become healthy and happy once more.
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At last we have the tools and 

knowledge to treat the majority 

of the cases of chronic 

depression nutritionally without 

the need to resort to drugs..  

With the new understanding of the causes 

behind the condition, successful treatment and 

the restoration of a person’s quality of life is 

now possible.   

There is a half-light in which most depressed 

people seem to live …

“It feels like there is a hole in my soul” 

“You just don’t see the point when there is no 

happy anymore” 

These comments typify the feelings depressed 
person have. It is now more widely accepted that 

depression is not just a dark mood or a deficit of 

character.  

It is an illness just like diabetes or high blood 

pressure. Just what are its roots? We now have 
new answers. 

Like many important breakthroughs in the 

treatment of disease, the answers to the 

treatment of depression were found almost by 

accident. 

… Three months after 5 Hydroxytryptophan Plus 

first became available, I phoned a doctor in Perth 

who had started to prescribe the 5HTP to his 
patients. I asked him how his patients were 

responding to the 5HTP in the treatment of 

depression and insomnia.  

He said, “Mike the product is quite good but in 

some cases it does not seem to work as expected. 

In these cases I found that Activated B3 tended to 
be more effective.” 

That information was a bit disappointing as I had 

expected the 5HTP to be highly effective in most 
cases, as 5HTP is converted in the brain to 

Serotonin, and then Serotonin (the “hug me” 

hormone) would do the rest and relieve the 
insomnia, depression etc.  

Now tryptophan can go down two 
pathways – Serotonin production or 

Vitamin B3 production. 

So I thought – “AH-HA, that’s the 

problem – the 5HTP is being used 

up to create B3 because the patients levels of 

B3 are low. So by taking the Activated B3 the 

5HTP is spared and can go into Serotonin 

production.”  

But after checking out some research articles I 

realised that 5HTP is too far down the Serotonin 
leg to be converted into B3. It can only be 

converted into Serotonin. 

This left me even more perplexed – What was 

going on?  If the 5HTP was not being converted 

into B3, why was it not increasing Serotonin 

levels and working as it should? 

That is when I remembered the TV news report on 

chronic depression and brain function.  The news 
report went on to say that until a few years ago, 

researchers thought the problem with depression 

was mostly biochemical, and was possibly due to 

a shortage perhaps of mood hormones such as 
Serotonin.  

Today the picture is much more complex, and the 
place to begin is about 5 cm (2”) from the 

forehead, the Prefrontal Cortex. 

According to Dr Wayne Drevets from the 

University of Pittsburgh Medical School, many 

people with depression not only have 

abnormalities with the function of the brain, but 
also with the structure of the brain. In many 

depressed people, the left prefrontal cortex is 

up to 40% smaller than in healthy persons. The 
prefrontal cortex is important in that it helps to 

keep negative emotions under control. 

Neurons makeup 
about half the 

volume of the brain 

and glial cells make 
up the rest.  Glial 

cells provide 

support and 
protection for the neurons.    
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The four main functions of glial cells are:  

1) to surround neurons and hold them in place; 
 2) to supply nutrients and oxygen to neurons;  

3) to insulate one neuron from another:  

4) and to destroy and remove the carcasses of 
dead neurons.  

In depressed people there are fewer Glial cells. 

In other words, the brain in these people is 

literally Low on Power and Depression Strikes.

Dr Richard Post from the National Institute of 
Mental Health in Maryland states that the physical 

condition that leads to depression affects many 

systems in the body and this goes along with the 

symptoms of depression – 

� Trouble with thinking and concentration 

� Changes in appetite 
� Changes in motor activity 

The news report of the American research pointed 
to the answer of the inactive 5HTP and the 

missing Serotonin. Activated B3 (NAD) is a vital 

part of the Krebs cycle, playing a vital role in 

powering up the energy cycle in the brain of these 
patients who did not respond to the 5HTP. It 

allowed the brain energy to increase, brain 

function to improve and symptoms to recede. 

The 5 Hydroxy-Tryptophan was not being 

converted into Serotonin due to a lack of 

energy in the brain. So by giving the 5HTP 

together with the Activated B3 we got even 

better results with many more patients. 

A practitioner in Sydney tried using Athletic 

Performance together with the 5HTP, for if the 

theory of low mitochondrial energy production 
was at the heart of the problem then the Alpha 

Ketogluterate which also powers the Krebs cycle 

should have similar results. And again it did!! 

Using nutrients to detoxify, rebuild and energise 

the mitochondria in combination with the 5 

Hydroxy-tryptophan has been giving amazing 
results as many practitioners using this technique 

have found.    

5 Hydroxy-Tryptophan together with its co-

factors, improves the level of Serotonin in the 

brain. 5 HTP is converted to Serotonin, and its 

cofactors thiamine, riboflavin, activated B6, folic 

acid, chromium and magnesium are required for 

the conversion process to take place. 

Why 5HTP and not just Tryptophan? 5 Hydroxy 

Tryptophan ( 5HTP ) can bypass the often faulty 

first step in the conversion of L Tryptophan to 
Serotonin.  This means that you require a much 

lower amount of 5 Hydroxy Tryptophan than if 

you were taking L Tryptophan (40 times less).  

One of the most important vitamins in the 

body is vitamin B3.  Its active form, which is 

known as Nicotinamide Adenine Dinucleotide 
(NAD), is involved in hundreds of reactions in the 

body, particularly in the breakdown and usage of 

the carbohydrates, fats and proteins in our diet 

used to create energy (within the Krebs cycle) and 
new tissues.  Without NAD, your body will not 

produce the energy it requires in order to 

maintain its proper function and this means 

life itself!   

The body’s usage of B3 

increases during times of 

physical, neurological or 

emotional stress. 

Activated B3 has been shown to 

be helpful in Parkinson’s 

disease, Alzheimer’s disease 
and in Panic/Anxiety attacks.   

Low energy production is often due to blocks 

that occur in the energy cycle that are difficult 

to get around. This is because to make the 

various enzymes and other substances that are 

required for a properly functioning Krebs cycle 
you need plenty of energy – but - because you 

lack energy, you can’t make enough of the 

enzymes that are required to make energy.  

Alpha-ketoglutarate (Athletic Performance) 

tends to bypass some blocks that may occur in 

the Krebs cycle, causing the cycle to produce a 
lot more energy.  Alpha-ketoglutarate (AKG) is 

used in any condition where you have poor energy 

production.  

AKG also improves the oxygen uptake by the 

mitochondria, the cells powerhouses, making the 
mitochondria even more efficient and able to 

produce a lot more energy. It also helps to mop up 

ammonia, thereby improving brain function. 



Acetyl L Carnitine is a vital nutrient involved 

in energy production. Two of its most important 

roles are to act as a means of getting fatty acids 
into the mitochondria to burn as fuel and even 

more importantly in the formation and 

maintenance of cardiolipin, a vital part of the 
mitochondrial energy production system.  

Supplying Acetyl L Carnitine makes for much 

healthier, fuelled up and energetic powerhouses 
producing plenty of energy. 

One person that I treated said that she was 
“beyond suicidal”. The depression had been 

profound and long lasting. After just 48 hours on 

5 Hydroxy Tryptophan (1 x 3 times daily) and 

Activated BC (NAD) (1 x 2 times daily) she 
reported that she felt just about normal again.  

Another patient on long term anti-depressant 

drug therapy was able to completely eliminate 

her anti-depression medication, and in addition 

feels much better than when on the high dose of 
anti-depressants.  

And interestingly, she used to have great difficulty 

driving for any distance due to severe mental 
fatigue suddenly hitting her, and she found it 

extremely difficult to keep her eyes open. This is 

no longer a problem. Again the brain-energy link. 

Many Chronic Fatigue patients suffer from 

depression, and considering that low brain energy 
is an integral part of depression it is no wonder. 

Increase brain energy, supply 5HTP and accessory 

nutrients and in the majority of patients the 

depression will go. 

NOTE: The same type of brain chemistry 

imbalance often accompanies problems with 
Sleeping, Carbohydrate Cravings, Drug-Alcohol-

Tobacco withdrawal, Headaches and 

Fibromyalgia. 

Although work is in the early stages, it 

seems to prove that depression is a brain 

malfunction that can be corrected. And 

soon the half -light for many people will 

once again brighten. 



Nutritional Program for Depression

Activated B3                                          
 … 1 tds – boosts brain energy, improves the production of the neurotransmitters serotonin, 

dopamine and norepinephrine. 

5 Hydroxy-Tryptophan - 100mg,          

 … 1-2 bd – provides the building block from which serotonin is made and increases serotonin 

levels. 

SAMe - 200mg                                      

 … 1 tds – Improves methylation in the brain, assists in the production of neurotransmitters, reduces 

depression and boosts the effectiveness of anti-depressants             

Folinic Acid -1000mcg                           
 … 1 bd – Low folate levels are associated with depression , the lower the folate levels the more 

severe the depression and the greater the chance of relapse.(1) Folinic acid also helps in the 

production and regulation of Serotonin, Dopamine and Noradrenalin. Folinic acid improves the 

action of anti-depressants. Unlike Folic acid, Folinic acid is able to bypass genetic blocks, which 

can cause low folic acid levels in the body, which affect approx. 50% of the population. 

Methylcobalamin - 1000mcg                   

 … 1 bd – The active form of B12, improves methylation withi n the brain, helps to increase 

neurotransmitter production and reduces depression. When taking high dose folate it is important to 

take B12 in order to prevent nerve damage and pernicious anaemia as hi dose folate without B12 

can mask symptoms. 

MagOpti Cell                             
 … 1 teasp. bd – Increases brain energy, reduces depression.  Magnesium deficiency is one of the 

main causes of major depressive disorder.(2) 

Cognisense
 … 1 teasp. bd – Provides foundation nutrition for the program.

Artic Cod Live Oil                      
 … 1 teasp. bd – Low omega 3 fatty acid levels are associated with depression. 

IMPORTANT NOTE

Low zinc levels results in a lowered production of neurotransmitters and a lower number of receptor 

sites on the nerve cells where the neurotransmitter do their work.  This is very important with all 

forms of depression, especially post-natal depression. 

Check Zinc levels with the Zinc Taste Test – The correct response should be an immediate nasty, 

disgusting, make you want to vomit taste – the worse it tastes – the better are your zinc levels. Tastes in 

diminishing order of zinc levels are – Extremely bad, putrid taste, Bitter, Metallic, Sweet, Dry, and the worst 

of the lot – NO TASTE. 

The problem with very low levels of zinc is that zinc is a critical component of the process that allows us to 

absorb our essential minerals. The lower the zinc levels, the poorer is the mineral uptake. In fact it can so low 
that you can’t absorb a zinc supplement properly. It is a catch 22 situation – you need zinc, but you can’t 

absorb zinc because your zinc levels are too low. In that case it is important to take a very dilute liquid zinc 



 

solution which doesn’t require active transport and gets absorbed passively. This information was a result of 

Dr. Bryce-Smith’s work in the UK with anorexia patients over a number of years. 

NOTE 
When having someone do the zinc taste test, don’t just ask them “how does it taste”, because they often 

say it tastes bad or very unpleasant or yukky etc. It would be easy to assume from their answer that their 
levels of zinc are good. But if you follow up their answer as I have done in the past with - “does it taste 

bitter, metallic, sweet or dry?”, they will answer something like “ yes, it has this bad metallic taste” – That is 

a low zinc response! It is much better to say “does it taste bitter, metallic, sweet or dry?” and get the correct 

answer. 

Supplement with Zinc 

Zymin solution  
– 1 ml in 100mls of water or apple juice, twice daily - until zinc levels come up to Bitter/ Metallic. 

  

Once they get to the bitter/metallic taste stage then a good zinc supplement could be used instead of the 
liquid zinc. Dr Vera’s Zinc Citrate would work well to get them up to the correct zinc taste response and help 

them achieve good zinc levels. 

A High Quality Diet  
A diet that is low in sugars, refined carbohydrates and excess levels of oils such as safflower, sunflower, 

cottonseed, canola and saturated fats is important part of the process for achieving a successful treatment 
outcome.  
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Active Folate Levels are Reduced in 50%
of the Population due to Genetic Changes 

Reduced active folate levels puts a large percentage of the population at greater risk of 

cardiovascular disease due to elevated levels of homocysteine and to be more likely to 
experience depression. As well as that, the risk certain cancers is greater with lower levels of 

active folate within the system. 

Methyl-tetra-hydro-folate Reductase (MTHFR) is one of the enzymes involved in active 

folate production. As highlighted in the chart below, MTHFR play a central role in converting 
5,10 MTHF to L-Methylfolate, which is the active form of folate required by the body for 

many of its vital functions. 

Folic Acid Must Complete a 4 Step Conversion Process

As the chart above indicates, it takes four biochemical reactions for your body to convert 

supplemental folic acid into L-Methylfolate: 

1. In the process of absorption from the intestines followed by transfer into the tissues, 

folic acid is converted into Di-hydro-folate (DHF) by an enzyme called Dihydrofolate 
Reductase (DHFR).  

2. DHF is then metabolised into Tetra-hydro-folate (THF) again by the DHFR enzyme.  

3. THF is metabolised into 5,10-Methylene-THF.  

4. 5,10-Methylene-THF is converted to L-Methylfolate by the Methyl-tetra-hydro-folate 
Reductase enzyme (MTHFR).  

What is a MTHFR 677 C�T Polymorphism? 

Most genes in the body are present in two forms or "alleles": one from the father and one 

from the mother. The two alleles of a gene could have the exact same makeup, or they could 



be different. Sometimes these differences are due to a "mutation" or genetic change which 

results in a change in the composition of the gene.  

If a mutation in a gene is common and is seen often throughout the population, it is referred to 

as a "Polymorphism". The C677T mutation in the MTHFR gene is a Polymorphic mutation. 

The C677T genetic change is characterised by a genetic change at the 677 position of the 

genetic structure where cytosine is replaced by thymine.  

This substitution occurs at a site which is critical for the activity of the MTHFR enzyme and 

leads to the production of a less active enzyme due to the replacement of a single amino acid 

alanine by a second amino acid, valine within the enzyme. 

Individuals with this genetic change have been shown to have an elevation of homocysteine 

concentrations of up to 20%. 

The makeup of the MTHFR gene in individuals can be divided into three categories: 

(C/C)  Those where both genes or “alleles” have cytosine (the normal base) at position 677. 

This creates the CC or normal MTHFR C677T genotype. 

(C/T)  Those who have one gene or allele with cytosine at position 677 … and one gene or 

allele in which the cytosine was replaced by thymine … CT - C677T mutation. 

(T/T)  Those who have both genes or alleles where the 677 positions are occupied by 

thymine … TT - C677T mutation.  

What is the relationship between the Changes to the MTHFR gene and enzyme activity? 

The replacement of the amino acid alanine by the amino acid valine in the MTHFR enzyme 

will result in a less active enzyme.  

In patients with the C/T genotype, the enzyme is only 71% as active as the normal C/C 

enzyme, while in patients with the most severe form, T/T genotype, the enzyme is only 34% 

as active.
7 

Genotype % Enzyme Activity 

C/C 100 

C/T 71 

T/T 34 



• The presence of a T gene may result in higher homocysteine levels – up to 20% 

higher in those people with the T/T genetic change.  

• There is also a lower plasma folate concentration, which is more pronounced in the 

T/T subjects. 

• In the general population the genetic frequency of the C/T mutation is about 40 to 

50% of the population.  

• In some studies, the frequency of the T/T mutation has been shown to be about 10-

12% of the population. 

The way around this problem is to take a more active form of folate which is able to bypass 
some of these blocks.  

Folinic acid is up to 100 times more active than folic acid are rapidly increases the body’s 

levels of Methylfolate. 

Dr Vera’s Folinic Acid supplies 1 mg/ 1,000mcg of Folinic acid per capsule. 



FOLINIC ACID

Folinic Acid is an active form in a group of vitamins known as folates. Folate deficiency is believed to be the 
most common vitamin deficiency in the world due to food processing, food selection, and intestinal 

disorders.  

In contrast to folic acid - a synthetic form of folate which has a much lower absorption rate from the gut - 

folinic acid is one of the forms of folate found naturally in foods. In the body, folinic acid may be converted 

into any of the other active forms of folate that the body requires. 

Folate coenzymes are responsible for the following important functions within the body:  

� Involved in the production of  DNA and RNA. This is especially important during foetal 

development within the womb in the first trimester for preventing birth defects, such 
as neural tube defects, cleft palate, cystic fibrosis.  

� Formation of heme, the iron-containing protein in haemoglobin,  

� Formation of the amino acids tyrosine from phenylalanine and glutamic acid from histidine,  
� Formation of the amino acid methionine from homocysteine (Vitamin B12 is also needed ). 

Elevated levels of homocysteine have been associated with a wide range of health disorders 

including hardening of the arteries, osteoporosis, Alzheimer's disease, and depression.  

� Formation and maturation of red and white blood cells. 

Other conditions than those mentioned above possibly benefiting from folinic acid supplementation include:  

� AIDS/HIV 
� celiac disease 

� cervical displasia 

� colon cancer 
� Crohn’s disease 

� depression 

� diarrhoea 

� gout 
� high cholesterol 

� increased fracture of chromosomes 

� malabsorption and gastrointestinal inflammation 
� megaloblastic anaemia 

� restless leg syndrome 

� postpartum depression 

� sprue 
� ulcerative colitis 

� vitiligo 

Numerous drugs are known to inhibit the body’s ability to utilise folate, including:  

� aspirin 

� cholesterol lowering drugs 
� oral birth control pills 

� antacids 

� methotrexate.  

When taking these drugs (and many others) it is recommended that you take 1000 mcg daily of folate, 

preferably as folinic acid.  

When taking folate it is recommended that you take adequate amounts of Vitamin B12 (1000 mcg) as 

methylcobalamin. (Please note that folate supplementation may interfere with anticonvulsant drugs.) 



Novel Therapeutics for Depression: L-methylfolate as a
Trimonoamine Modulator and Antidepressant-Augmenting Agent 

Stephen M. Stahl, MD, PhD

CNS Spectr. 2007;12(10):739-744 

Faculty Affiliation

Dr. Stahl is adjunct professor of psychiatry in the Department of Psychiatry at the University 

of California-San Diego in La Jolla. 

New Trend in Psychopharmacology 

Folate deficiency may increase the risk of depression and reduce the action of antidepressants. 

Individuals with an inherited polymorphism that reduces the efficiency of folate formation 
may be at high risk for folate deficiency and for major depression. Antidepressant effects 

have been reported when antidepressants are augmented with folic acid, Folinic Acid, or the 

centrally active L-methylfolate (known formally as (6(S)-5-methyltetrahydrofolate [MTHF]), 

particularly in depressed patients with folate deficiency whose major depressive episodes 
have failed to respond to antidepressants. The putative mechanism of action of MTHF as an 

augmenting agent to antidepressants is that it acts as a trimonoamine modulator (TMM), 

enhancing the synthesis of the three monoamines: dopamine (DA), norepinephrine (NE), and 

serotonin (5-HT), resulting in a boost to the efficacy of antidepressants. 

Folate and Depression  

A substantial body of literature suggests that depression is associated with folate deficiency,
1-

31
 and that patients with folate deficiency either experience a later onset of action,

2,19
 lesser 

improvement,
4,8,9,13

 a more severe depressive episode,
8,19-21

 or higher chances of relapse
14

when taking antidepressants. The link between folate and depression is supported by 
observations that a common genetic variant of an enzyme that reduces one’s ability to convert 

folate to its centrally active metabolite, MTHF, specifically, the C677T variant of the enzyme 

methylene tetrahydrofolate reductase, is more common in patients with depression.
15,26-28

 In 

this article and in the figures, the centrally active metabolite of folate will be referred to either 

as L-methylfolate or as MTHF. 

The formation of MTHF from foods containing dihydrofolate or enriched with synthetic folic 

acid is shown in Figure 1. The enzyme methylene tetrahydrofolate reductase forms this 

centrally active metabolite, MTHF, in the final step of this process (Figure 1). The link 

between folate and depression is also supported by numerous studies suggesting that folic 
acid,

16,17
 folinic acid,

31
 or MTHF

18,32-35
 either have antidepressant action or enhance the 

therapeutic benefits of antidepressants or lithium. 

How Does L-methylfolate Act as an Antidepressant? 

Antidepressants boost the actions of one or more of the three monoamines: DA, NE, and/or 5-

HT. MTHF acts as an important regulator of a critical co-factor for trimonoamine 
neurotransmitter synthesis. This co-factor is known as tetrahydrobiopterin (BH4) (Figure 

2A).
36-48

 By boosting trimonoamine neurotransmitter synthesis via enhancement of BH4, 

MTHF presumably is able to augment the antidepressant actions of known antidepressants. 



Because BH4 is a critical enzyme co-factor, there are several mechanisms that lead to its 
formation (Figure 2B).

36-48
 BH4 can be formed from de novo synthesis, from guanosine 

triphosphate, or recycled via the enzyme dihydropteridine reductase (Figure 2B).
38,39,44

 BH4 

formation that is linked to folate metabolism includes recycling either from the actions of 

methylene tetrahydrofolate reductase (mentioned above)
44,45

 or from the actions of 
dihydrofolate reductase (Figure 2B).

37,43
  

The trimonoamine synthetic enzymes that require BH4 as a co-factor are tryptophan 
hydroxylase, the rate-limiting enzyme for 5-HT synthesis and tyrosine hydroxylase, the rate-

limiting enzyme for DA and NE synthesis (Figure 3).
36,39,42

 MTHF is thus considered to be a 

TMM due to its role as an indirect regulator of trimonoamine neurotransmitter synthesis and 

monoamine concentrations.
48

As previously mentioned, numerous studies suggest that low plasma, red blood cell, and/or 

cerebrospinal fluid levels of MTHF folate precursors (Figure 1) may be associated with 

depression in some patients (Figure 4A).
1-30

 Since MTHF indirectly regulates monoamine 

levels (Figures 2 and 3),
36-48

 low central nervous system levels of MTHF could lead to 
reduced activity of trimonoaminergic neurotransmitter-synthesizing enzymes, causing 

monoamine deficiency (Figure 4A), consistent with the monoamine hypothesis of 

depression.
46-48

Studies
16-35

 have now shown that administration of folate, MTHF, or another folate derivative 
known as folinic acid (Leucovorin), can augment the therapeutic efficacy of antidepressants 

in patients with major depressive disorder who fail to respond adequately to their 

antidepressant, and who may or may not have measurable folate deficiency. Current research 

thus suggests that MTHF may be indicated for depressed patients with low plasma, red blood 
cell, and/or cerebrospinal fluid folate levels, and who have not responded adequately to 

antidepressants (Figure 4B).
16-35

 Theoretically, many patients with inadequate responses to a 

monoamine-enhancing antidepressant, even if there is no folate deficiency, could benefit from 
MTHF treatment that elevates their BH4 levels (Figure 1), if it led to enhancement of their 

trimonoamine neurotransmitter synthesis (Figure 3; also compare Figures 4A and 4B).
36-48

Why L-methylfolate Rather Than Folic Acid for Depression? 

Folate is one of the 13 essential vitamins. Dihydrofolate, a mixture of polyglutamates (ie, a 

number of glutamatic acid entities) is the form of folate obtained from dietary intake of green 

vegetables, yeast, liver, kidney, and egg yolk. Folic acid is the synthetic form of folate 
contained in over-the-counter vitamin supplements (usually mixed with several other vitamins 

and nutrients and present in low doses). Folic acid is also the synthetic form of folate 

contained in prescriptions written by a licensed practitioner in higher doses for medical use.   

Dihydrofolate and folic acid are converted to monoglutamate entites by the enzyme alpha-L-

glutamyl transferase in the intestinal wall as they are absorbed.
47

 Once absorbed, 
monoglutamate entities are converted to MTHF, the form of folate that passes into the brain 

and is utilized by trimonoamine neurons to facilitate neurotransmitter synthesis (Figures 1 and 

4B). Normally, ingesting folate from dihydrofolate in the diet or from folic acid in synthetic 

supplements will result in adequate delivery of MTHF levels to the brain, especially in those 
individuals with the more efficient genotype (C677C) producing up to 100% of the enzyme 

methylene tetrahydrofolate reductase and who do not have depression.  

However, robust levels of MTHF in the brain, which may be necessary to maximize the 
chances of boosting trimonoamine neurotransmitter synthesis (Figures 2–4), are more likely 

attained after administration of MTHF rather than folic acid (Figure 4B). Thus, administration 

of MTHF may have significant advantages over administration of folic acid as a TMM to 

augment antidepressants in depressed patients who do not respond adequately to their 



antidepressant treatment. Such patients may or may not be folate deficient, may or may not 

have the inefficient form of the genotype (C677T, T677T) producing 35% to 71% of the 

MTHF enzyme, and may or may not be taking various anticonvulsant mood stabilizers that 
interfere with folic acid absorption or MTHF formation, such as lamotrigine, carbamazepine, 

and others (Figure 4B). Further research is needed to identify those depressed patients most 

likely to respond to MTHF augmentation, including studies of both unipolar and bipolar 
depression.  

In terms of what is known about treatment with folic acid versus MTHF, it may take as much 

as 7 mg of oral folic acid to generate the same plasma levels of MTHF as giving 1 mg of oral 
MTHF.

49
 How much folic acid is this? The recommended daily allowance of folic acid from 

food or dietary supplements is 0.4 mg (0.8 mg for pregnant women); over-the-counter 

multivitamin supplements typically provide between 0.25 and 1 mg of folic acid; normal 
“prescription strength” folic acid is 1 mg pure folic acid; high-dose prescription folic acid for 

treating pregnant women to reduce the risk of neural tube defects is between 4 mg and 5 mg. 

By comparison, the lowest dose of MTHF studied in depression to augment antidepressant 
treatment is 7.5 mg, roughly equivalent to 52 mg of folic acid.

32
 Although high doses of folic 

acid can be administered orally, the precursors of MTHF may compete with MTHF for entry 

into brain by binding to folate transport receptors, limiting the amount of MTHF that can 

enter the brain (Figure 4B).
50-52

 Thus, high doses of MTHF are likely to provide substantially 
more active MTHF moiety to the brain than high doses of folic acid. The exact dose of MTHF 

to treat depression is not fully determined, but since MTHF works indirectly to boost 

monoamine synthesis, high doses are likely to be necessary to optimize this action.  

Additionally, high doses of MTHF may be more appropriate than high doses of folic acid 

because MTHF is less likely to mask a vitamin B12 deficiency.
53-55

 That is, when folic acid is 

administered, it can be metabolized and utilized for DNA biosynthesis even in vitamin B12 
deficient cells, thus masking the anemia from a vitamin B12 deficiency. B12 deficiency 

decreases the methyl donor S-adenosyl-methionine (SAMe), which activates the enzyme 

MTHF reductase and this traps MTHF away from DNA synthesis, making it unlikely that the 

administration of MTHF will mask an anemia.
53-56

S-adenosyl-methionine, L-methylfolate, and Methylation

MTHF may have additional actions on monoamine neurotransmitter metabolism through 

another mechanism, namely, its well-known ability to regulate methylation reactions (Figure 
5).

37
 Another agent possibly useful for augmenting antidepressants in patients with inadequate 

responses is SAMe, which shares with MTHF the ability to regulate methylation (Figure 

5).
58,59

 Both MTHF and SAMe may therefore impact the regulation of various critical 

components of monoamine neurotransmitter activity not only by indirect modulation of 
neurotransmitter synthesis by promoting the synthesis of BH4 enzymatic cofactor, but also by 

modulating catabolic enzymes, monoamine transporters, and neurotransmitter receptors via 

methylation and its downstream effects (Figure 5).
60-65

 These complex mechanisms are under 
active investigation to determine how the natural products and putative TMMs, MTHF and 

SAMe, may contribute to the treatment of depression. 

Conclusion 

L-methylfolate, also known as MTHF (methyltetrahydrofolate), acts as a trimonoamine 

modulator to boost the synthesis of the three monoamines: DA, NE, and 5-HT.  This action 
may provide antidepressant efficacy when L-methylfolate is given as an augmenting agent to 

depressed patients unresponsive to traditional antidepressants. L-methylfolate may be 

especially useful in depressed patients who have the genotype coding for an enzyme that 

causes inefficient synthesis of L-methylfolate, and for those individuals who are folate 

deficient, including patients whose folate deficiency is secondary to the administration of 

various anticonvulsant mood stabilizers. 

References available on request
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Folate has the ability to lower levels of a chemical called homocysteine, which is associated with 

heart disease.  Numerous studies have also confirmed the important role it plays in pregnancy too, 

in preventing neural tube defects such as spina bifida in unborn children and in protecting against 

pregnancy-related anaemia. 

Recent research has uncovered a new activated form of folic acid - folinic acid - which may 

help fight neuropsychiatric illnesses such as depression, memory loss and even dementia.
1
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Folic acid occurs naturally as a complex of related substances called folates, found in sprouts, 

Brewers' yeast, liver and kidney.  

However, levels are soon diminished following cooking and processing. And since most of us do 

not consume enough folate-rich foods, experts believe that many of us are suffering from a folic 

acid deficiency.  

Furthermore, studies in healthy human participants show that folic acid is poorly absorbed from the 

diet anyway, which results in very little of the metabolically active form, methylfolate, being 

produced. 

Folic acid undergoes a series of complicated vitamin and energy-dependent changes in your body, 

between your intestine and liver, before it is converted to its active form, methylfolate.  

A break in any one of these processes resulting from dietary deficiency, malabsorption, liver disease 

or pregnancy, can soon lead to low levels of methylfolate in your brain. 

Now, new research suggests that neuropsychiatric symptoms like dementia, insomnia, irritability, 

forgetfulness, depression, and even schizophrenia may result. 

Once a folic acid deficiency has triggered a mental illness, then it may remain unresponsive to 

regular oral supplementation with folic acid. Injections are often the only alternative, but 

intravenous administration has its limitations because the body often eliminates the vitamin in this 

form very quickly. 

The new form of dietary folate is about to change all that. Folinic acid, now available 

supplementall, supplies a ready-made precursor to areas of the brain where it is lacking, for rapid 

conversion to methylfolate. 

Studies show that, when combined with conventional drugs, folinic acid significantly improves the 

clinical recovery of depressed patients with low folate levels.
2
  

In a study of 123 patients with acute psychiatric disorders, such as depression and schizophrenia 

with borderline folate deficiency, six months of adjunctive treatment with folinic acid resulted in a 

significant clinical improvement when compared with conventional drugs alone.
3



Folinic acid's antidepressant effect is due to its ability to regenerate a brain chemical called

SAMe. This in turn directly bolsters the brain's 'sunshine chemical' Serotonin, which increases 

your feelings of overall well-being and lifts your mood. 

Epileptic patients may also benefit from supplementing with folinic acid. German studies show that 

those patients with low folate levels are more likely to have an abnormal mental status, but that 

folinic acid administration can improve mental well-being, cognitive ability and even reduce the 

duration of epileptic seizures.
4

Therapeutic dosages vary between 400mcg and 1000mcg per day.  
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Methylcobalamin - B 12 

Methylcobalamin plays an important role in methylation reactions (including the conversion of 

homocysteine to methionine), red blood cell formation, brain and nervous system function, and immune 
system regulation.  

Methylcobalamin deficiency may be a cause of: 

� :megaloblastic anaemia  

� peripheral neuropathy  

� irritability 

� dementia 

� depression 

� psychosis 

� increased risk of myocardial infarction and stroke 

With early diagnosis and prompt treatment, progressive and irreversible neurologic and cognitive 

impairment can be avoided.  

Circulating levels of cobalamin are not always a reflection of tissue levels. In fact, even if an adequate 

supply of cobalamin is present in the circulation, a functional deficiency of the coenzyme forms of B12 

might exist in tissues or other body fluids.  

Evidence shows methylcobalamin has metabolic benefits and potential therapeutic applications not 

offered by other forms of vitamin B12.

Over the last 10 years, a number of neurological diseases have been related to a deficiency of a very specific 

cobalamin, Methylcobalamin.  

The liver is able to convert a small amount of cyanocobalamin into methylcobalamin within the body, but 

larger amounts of methylcobalamin are necessary to correct neurological defects and protect against aging.   

Published studies show that high doses of methylcobalamin are needed to regenerate neurons, as well as the 

myelin sheath that protects axons and peripheral nerves.  

Methylcobalamin can help with conditions such as:  

� Bell's Palsy 

� Brain Aging 

� Parkinson's Disease 
� Alzheimer's Disease 

� Multiple Sclerosis 

� MS-related disabilities 
� Regenerating Nerves 

� Cancer & Immune Function 

� Muscular Dystrophy 

� Sleep disturbance  

Note: Folinic acid and Methylcobalamin bypass the folate trap, making them the supplements 

of choice for assisting the methylation cycle and reducing homocysteine levels.
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5 Hydroxy-Tryptophan & Anti-Depressants 

When nutrients are allowed to cross the blood-brain barrier they must be ferried by specialized 

transport molecules, much as passengers are transported on a bus. This process creates a special 

bottleneck for serotonin. Serotonin itself cannot pass through the blood-brain barrier, while its 

precursor, tryptophan, must share its transport bus with five other amino acids -- leucine, isoleucine, 

valine, tyrosine and phenylalanine.  

  

In any normal diet, animal protein-based or vegetarian, tryptophan is the least plentiful of all 20 

food amino acids. Thus, tryptophan is typically outnumbered as much as 9:1 in its competition to 

secure its transport through the blood-brain barrier into the brain. Eating a high-protein diet in an 

attempt to increase dietary tryptophan (a typical diet provides only 1-1.5 grams/day) only increases 

its competition even more. Ironically, the only dietary strategy that increases brain tryptophan 

supply is a high-carbohydrate, low-protein diet.  

When large amounts of carbohydrates are eaten, the body secretes large amounts of the hormone 

insulin to lower the resulting high blood sugar. In addition to lowering blood sugar levels, insulin 

also clears most of the five amino acids that compete with tryptophan for a ride to the brain. The 

result is that tryptophan has the bus to itself, allowing plenty of tryptophan to reach the brain. (10) 

  

Carbohydrates for Stress 
 This dietary strategy is instinctively known and practiced by many Americans who eat large 

amounts of carbohydrates, including candy, cake, pie, bread, chips, ice cream, etc., when they are 

feeling stressed, depressed or anxious. The resulting increase in brain serotonin levels suppresses 

arousal and anxiety, and promotes a (temporary) sense of well-being and security. Unfortunately, 

this strategy comes at a high price. The same insulin which enhances brain serotonin levels also 

increases the conversion of the fats, carbohydrates and amino acids cleared from the blood into 

stored body fat! Hence the carbohydrate addiction/ obesity/serotonin connection. (10)  

Tryptophan vs. 5-HTP
 In the 1970s, the American health food industry began to provide an alternative method of getting 

more tryptophan to the brain -- tryptophan supplements. Many people found that 500 to 3,000 mg 

of supplementary tryptophan daily provided practical relief from depression, PMS, insomnia and 

obsessive-compulsive disorders.  

In 1989, the FDA removed tryptophan from the American health food market due to a mysterious 

outbreak of a rare but serious ailment -- eosinophilia myalgia (EMS). This EMS epidemic was later 

traced to a single batch of contaminated tryptophan from a Japanese producer. Thirteen years later, 

although tryptophan has been proven to be safe (and is currently available in baby food formulas, 

intravenous feeding solutions, and veterinary products) the FDA still shows no signs of allowing 

tryptophan back onto the market as a dietary supplement. 

  

Fortunately, a safe, natural and effective alternative to tryptophan has been researched for over 30 

years. This substance is L-5-Hydroxytryptophan (5-HTP). 5-HTP is not produced by bacterial 

fermentation (as was the tainted tryptophan) nor chemical synthesis, but is extracted from the seeds 

of the Griffonia plant. 

  

Tryptophan to Serotonin Conversion 
 When neurons convert tryptophan into serotonin, they must first use a vitamin B3-dependent 

enzyme to convert tryptophan into 5-HTP. A vitamin B6-dependent enzyme is then used to convert 

5-HTP into serotonin. One researcher noted, There are several advantages of considering L-5-HTP, 

as opposed to L-tryptophan, as being the major determinant in elevating brain serotonin levels: L-5-



HTP is not degraded by tryptophan pyrrolase to kynurenine, the major pathway for peripheral 

degradation of L-tryptophan (about 98 percent). Furthermore, L-5-HTP easily crosses the blood-

brain barrier ... (1) Additionally, it should be noted that 5-HTP is not incorporated into proteins, as 

is tryptophan; nor is 5-HTP used to make vitamin B3, as is tryptophan. Thus, in comparison to 

tryptophan, 5-HTP is virtually a guided missile that is directly targeted to increasing brain serotonin 

levels. Strikingly, some studies have shown better results using 200 to 300 mg of 5-HTP per day as 

an antidepressant than other studies using 2000 to 3,000 mg or more of tryptophan per day. (17)  

A placebo-controlled, double-blind study reported in 1992 found excellent results treating obesity 

using doses of 5-HTP as high as 900 mg daily, with minimal side effects (the greatest side effect 

being diarrhea or upset stomach)! (11) In one study, the antidepressant effects of 5-HTP was 

compared with fluvoxamine, a prescription Prozac-like drug used in Europe (Fig. 1). The 5-HTP 

patients showed slightly better treatment response than the fluvoxamine group, yet had significantly 

fewer and less severe side effects.  

The researchers note: Regarding tolerance and safety, however, oxitriptan [5-HTP] proved superior 

to fluvoxamine as was apparent from a marked difference in severity of untoward side effects 

between the two compounds. The study presented here strongly confirms the efficacy of 5-HTP as 

an antidepressant. (4) 

  

Prozac
In a society that has made the book Listening to Prozac a mega-bestseller, some may still consider 

serotonin-selective re-uptake inhibitor (SSRI) drugs such as Prozac the gold standard of managing 

the serotonin-deficiency syndrome, even though the Poeldinger study showed 5-HTP to be superior 

to a major SSRI, fluvoxamine. A study reported by Risch and Nemeroff demonstrates, however, 

that even those successfully treated with SSRIs (ignoring their frequent and sometimes serious side 

effects) are dependent upon their brains’ producing adequate serotonin from either tryptophan or 5-

HTP.  

SSRIs work by conserving existing brain serotonin supplies by keeping more serotonin in the 

synaptic gap between neurons. They achieve this through preventing enzymatic degradation of 

synaptic serotonin (Fig. 2). SSRIs do not enhance serotonin production. Risch and Nemeroff state: 

...depressed patients were treated with low-tryptophan diets that were supplemented with high doses 

of neutral amino acids [which compete with tryptophan for transport through the blood-brain 

barrier. Remitted depressed subjects receiving serotonergic antidepressants (e.g. fluoxetine 

[Prozac], fluvoxamine) who were challenged with low-tryptophan diet supplemented with neutral 

amino acids promptly relapsed into severe clinical depression. When the tryptophan 

supplementation was provided, the patients promptly recovered... (3) 

  

The many successful published studies using 5-HTP show that 5-HTP, by naturally elevating brain 

serotonin, can alleviate the serotonin-deficiency syndrome without any help from SSRI drugs. Yet 

the study related by Risch and Nemeroff eloquently shows that the success of SSRI drugs is 

crucially dependent upon the brain producing adequate serotonin (from either tryptophan or 5-

HTP), and that brain serotonin production is the controlling or rate-limiting variable underlying the 

apparent success of SSRIs.  

It appears that the more logical and economically sound choice to alleviate conditions that result 

from the serotonin deficiency syndrome is 5-HTP, the immediate precursor of the deficient 

substance. 
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Rapid recovery from major depression
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Summary Major depression is a mood disorder characterized by a sense of inadequacy, despondency, decreased
activity, pessimism, anhedonia and sadness where these symptoms severely disrupt and adversely affect the person’s
life, sometimes to such an extent that suicide is attempted or results. Antidepressant drugs are not always effective and
some have been accused of causing an increased number of suicides particularly in young people. Magnesium deficiency
is well known to produce neuropathologies. Only 16% of the magnesium found in whole wheat remains in refined flour,
and magnesium has been removed from most drinking water supplies, setting a stage for human magnesium deficiency.
Magnesium ions regulate calcium ion flow in neuronal calcium channels, helping to regulate neuronal nitric oxide
production. In magnesium deficiency, neuronal requirements for magnesium may not be met, causing neuronal damage
which could manifest as depression. Magnesium treatment is hypothesized to be effective in treating major depression
resulting from intraneuronal magnesium deficits. These magnesium ion neuronal deficits may be induced by stress
hormones, excessive dietary calcium as well as dietary deficiencies of magnesium. Case histories are presented showing
rapid recovery (less than 7 days) from major depression using 125–300 mg of magnesium (as glycinate and taurinate)
with each meal and at bedtime. Magnesium was found usually effective for treatment of depression in general use.
Related and accompanying mental illnesses in these case histories including traumatic brain injury, headache, suicidal
ideation, anxiety, irritability, insomnia, postpartum depression, cocaine, alcohol and tobacco abuse, hypersensitivity to
calcium, short-term memory loss and IQ loss were also benefited. Dietary deficiencies of magnesium, coupled with
excess calcium and stress may cause many cases of other related symptoms including agitation, anxiety, irritability,
confusion, asthenia, sleeplessness, headache, delirium, hallucinations and hyperexcitability, with each of these having
been previously documented. The possibility that magnesium deficiency is the cause of most major depression and
related mental health problems including IQ loss and addiction is enormously important to public health and is
recommended for immediate further study. Fortifying refined grain and drinking water with biologically available
magnesium to pre-twentieth century levels is recommended.

�c 2006 Elsevier Ltd. All rights reserved.

Introduction

Major depression, one of the affective disorders, is
a mood disorder characterized by a sense of inade-

quacy, despondency, decreased activity, pessi-
mism, anhedonia and sadness where these
symptoms severely disrupt and adversely affect
the person’s life, sometimes to such an extent that
suicide is attempted or results. Irritability, insom-
nia, lethargy, agitation and anxiety often accom-
pany depression. About 10% of the American
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Omega-3 for Depression and Bipolar 
by John McManamy 

In 1996, the Journal of the American Medical Association published a study 

comparing the prevalence of depression across ten nations. The survey yielded eye-

opening results in showing how the lifetime and annual rates for depression vary 

widely from country to country (eg 1.5 in every 100 adults in Taiwan experience 

depression in their lifetimes while the figure is 19 for every 100 adults in Beirut). A 

1998 study published in The Lancet compared this data with fish consumption, 

finding the higher consuming populations experienced less depression. 

A 2003 study published in the American Journal of Psychiatry compared similar 

cross-national epidemiological data - this time involving bipolar disorder - and 

seafood consumption, again finding a strong correlation. 

The working ingredient of fish oil is omega-3, a polyunsaturated fatty acid which is 

also found in certain plants such as flaxseed, pumpkin seed, and walnuts. According 

to Joseph Hibbeln MD of the NIH, who authored the two fish-consumption studies: 

"In the last century, [Western] diets have radically changed and we eat grossly fewer 

omega-3 fatty acids now. We also know that rates of depression have radically 

increased by perhaps a hundred-fold." 

In a NY Times article, Dr Hibbeln noted: 
* Infant monkeys fed baby formula supplemented with omega-3 are stronger and 

more alert even at less than a week than monkeys given standard baby formula. 

* Depression is 60 times higher in New Zealand, where the average consumption of 

seafood is 40 pounds a year compared to Japan, where a person consumes nearly 150 

pounds of seafood a year. 

* Postpartum depression is 50 times more common in countries with low levels of 

seafood consumption. During pregnancy, a woman’s body becomes depleted of fatty 

acids, which are transferred to the foetus. 

* Omega-3 seems to be critical to the growth and maintenance of brain cells, 

especially cell membranes. 

When omega-3 is not available, the body uses omega-6, which produces cell 

membranes less able to cope with neurotransmitter traffic. 

* And of course the famous 1999 Harvard pilot study. 

We eat far greater amounts of other damaging fatty acids. A healthy diet should 

provide for at least five grams daily of essential fatty acids, divided between omega-3 

and omega-6. 

A quick PubMed search turns up several studies that show depleted omega-3 levels in 

the blood, cell membranes, and brains of depressed patients, suggesting that an intake 

of omega-3 could help reverse the process, though this has yet to be proved in large-

scale clinical trials. 



The Omega-3 Bipolar Disorder Study 
The 1999 Harvard pilot study that started it all was conducted on 30 patients with 

bipolar disorder, generally in stable condition but with a history of relapses (all had 

experienced bipolar episodes over the past year). All but eight of the subjects were on 

medications, which were left unchanged. Half the subjects were given 9.6 grams of 

fish oil capsules, the other half received olive oil. 

Andrew Stoll MD, who conducted the study, admits the olive oil, which did not have 

a fishy taste, was not a perfect placebo. In one case, a person's cat actually attacked 

the fish oil capsules. But, as he jokingly confessed in a session at the 2000 DBSA 

annual conference, "you want a flawed study. That way, you get money to do another 

study." 

The trial was supposed to go on for nine months, but was stopped after four due to its 

outstanding results, with the omega-3 group staying in remission significantly longer 

than the placebo patients. By two months, half of the placebo group had dropped out 

compared to two in the fish oil group. The omega-3 group actually did less well in 

lowering their mania scores than those taking placebos, but fared much better getting 

their depression down. Some patients experienced nausea, diarrhoea, and fishy 

aftertaste, not surprising considering the high doses. 

Other Omega-3 Depression and Bipolar Disorder Studies
* Eicosapentaenoic acid (EPA) is one of the active ingredients of omega-3 fish oil. An 

Israeli study of 20 patients with major depression found that EPA resulted in "highly 

significant benefits" compared to a placebo by week three. 

* A 2001 study of 70 depressed patients who had not responded to other treatments 

were randomized into three groups taking different doses of refined EPA (one, two, or 

four grams a day) or a placebo. Six of the 52 patients on the EPA dropped out before 

12 weeks. The one gram group did "dramatically better" than the placebo group, but 

surprisingly the two and four gram groups fared only modestly better than the placebo 

group. Much higher doses (eight to 10 gm/day) have been found effective in treating 

bipolar. 

* The higher dose paradox was borne out in a 2003 Stanley Foundation Bipolar 

Network study of 59 depressed bipolar patients, which found that those on 6 gm/day 

EPA did no better than those taking the placebo over four months, with CGI-BP 

depression scores dropping from 4.1 to 2.7 for EPA vs 3.6 to 2.7 for the placebo. A 

second study on 62 rapid-cycling patients produced similar results. 

* An NIH study tracking 14,541 women from their eighth week of pregnancy to eight 

months after giving birth found those who had no seafood - rich in omega-3 - had 

nearly twice the rate of depression as those who ate 10 ounces of fish daily, leading 

the authors to conclude: "Omega-3 fatty acids have beneficial health effects with no 

adverse side effects." 

* A Finnish/National Cancer Institute survey of 29,133 Finnish men, aged 50 to 69, 

has found that "there were no associations between the dietary intake of omega-3 fatty 

acids or fish consumption and depressed mood, major depressive episodes, or 



suicide." 

* A 2003 Chinese study of 28 patients with major depression found that those taking 

9.6 grams/day of omega-3 had "a significantly decreased [Hamilton] score" after eight 

weeks. 

More on Omega-3 
The two active ingredients of omega-3 fish oil are EPA (eicosapentaenoic acid) and 

DHA (docosahexaenoic acid). EPA is considered to be the ingredient with the 

therapeutic effect, so it is important to buy omega-3 that contains more EPA than 

DHA. A pilot study of EPA on depressed patients produced a beneficial effect while 

in another study DHA proved a total dud. 

Fish oil has been highly touted as a prevention for heart disease and a host of other 

ills, so there was a ready-made supply on the market long before Dr Stoll's study. 

At a seminar at the May 2004 American Psychiatric Association’s annual meeting, 

Jerry Cott PhD, an FDA researcher, had this to say about omega-3. 

Omega-3, he said, is a fatty acid that appears to work much like a calcium channel 

blocker. Not un-coincidentally, he related, Joseph Hibbeln MD of the NIH, who has 

led the way in omega-3 research, had been working on a calcium channel blocker 

study. Omega-3 competes with its sister fatty acid, omega-6, for the same enzyme 

chain. From there, omega-3 and omega-6 are metabolized, then stored as highly 

unsaturated fatty acid in tissue phospholipids.. The ideal ratio of omega-6 to omega-

3 is one to one, but with modern diets favouring omega-6 at 20 to one it’s fairly 

obvious which fatty acid is going to win the battle of the enzyme chain. 

Less may also be more. Large doses may result in oxidative stress as omega-3 is 

being metabolized. This may explain why some studies using EPA (see above) failed 

at higher doses. Accordingly, Dr Cott recommends omega-3 be taken with 

vitamins C and E.

Dr Stoll also recommends taking vitamins C and E with omega-3 (1.5 to 3.5 grams of 

omega-3 a day, taken with food). He does not suggest using cod liver oil, as high 

amounts can lead to hypervitaminosis A. In buying fish oil, make sure you receive a 

90 percent concentration (in the past only 30 percent was available.) Be sure it 

contains more EPA than DHA, and that it has no heavy metal concentrations. 

Dr Stoll recommends fish oil capsules over a diet of cold water fish such as salmon or 

tuna, citing toxic ingredients and heavy metals as a reason for not going with fish. 

Even one can of tuna a week is too much, he asserts.  



Omega 3 – EPA and Depression 

Increased blood levels of the omega-3 fatty acid eicosapentaenoic acid (EPA) may 

reduce the severity of symptoms of depression, particularly in people taking 

antidepressants, suggests new research from France.  

A study of 1390 subjects from Bordeaux in France reports that EPA levels in people 

with depressive symptoms were on average 0.16 per cent lower than in normal 

people, according to data published in this month's issue of the American Journal of 

Clinical Nutrition. 

"This result adds to the growing body of evidence implicating long-chain 

Polyunsaturated Fatty Acids (PUFAs) in mental disorders," wrote the researchers 

from the Equipe Epidemiologie de la Nutrition et des Comportements Alimentaires 

(INSERM U593) and the University of Bordeaux 2. 

Numerous observational studies and uncontrolled trials have reported the benefits of 

fish oils and omega-3 fatty acids docosahexaenoic acid (DHA) and EPA on the 

behaviour and learning, especially in kids, as well for improving the symptoms of 

depression. 

"The novel finding of our survey was the significant association observed between 

plasma EPA and severity of the depressive symptomatology (DS) in aged subjects 

already taking antidepressant medication," added the researchers, led by Pascale 

Barberger-Gateau. 

Study Details 

The researchers recruited 1390 subjects (average age 74.6, 65 per cent women). 

Symptoms of depressions were evaluated using the Center for Epidemiologic Studies 

Depression scale, while blood samples were taken in order to measure fatty acid 

levels in the blood.  

People with depression were older than control subjects without any symptoms of 

depression. They also performed less well on the Mini-Mental State Examination than 

their younger control comparisons.  

No significant differences were observed between subjects when the researchers 

considered fatty acid percentages and ratios in relation to depression symptoms, 

except for EPA levels. 

Indeed, plasma EPA was 0.85 per cent in the subjects with depression, compared to 

1.01 per cent in healthy controls. This inverse association between EPA and 

depression was also observed when the researchers considered people taking anti-

depressive subjects. 

Barberger-Gateau and co-workers added that the apparent benefits are "biologically 

plausible because several mechanisms underlying the association between fatty acids 

and brain disorders have already been evoked."  



They called for additional studies to support the relationship between PUFA levels 

and symptoms of depression, elucidate the mechanism, and determine if higher 

omega-3 intake may influence the development of depression in later life. 

Building the Science Behind the Benefits 

The Bordeaux study adds to a small but growing body of studies reporting benefits of 

the polyunsaturated fatty acids on mental health. Last year, researchers from Norway 

reported that regular and long-term intake of omega-3 fatty acid-rich cod liver oil may 

protect people from symptoms of depression.  

The study, published in the Journal of Affective Disorders, followed 21,835 subjects 

aged between 40 and 49 and 70 and 74 years, and found that the prevalence of 

depressive symptoms was 29 per cent lower in regular cod liver oil users than the rest 

of the population. 

Moreover, a joint Anglo-Iranian study reported that depression ratings were cut by 50 

per cent following daily one gram supplements of EPA, an effect similar to that 

obtained by the antidepressant drug fluoxetine, according to findings published in the 

Australian and New Zealand Journal of Psychiatry. 

"To our knowledge this is the first report of EPA monotherapy in major depressive 

disorder," wrote the researchers from Tehran University of Medical Sciences and 

Swallownest Court Hospital in Sheffield (UK). 

When the researchers provided the omega-3 supplement in combination with 

fluoxetine, depression ratings were cut by 81 per cent. 

Source: American Journal of Clinical Nutrition 

May 2008, Volume 87, Number 5, Pages 1156-1162, doi:  

"Plasma eicosapentaenoic acid is inversely associated with severity of depressive 

symptomatology in the elderly: data from the Bordeaux sample of the Three-City 

Study" 

Authors: Catherine Feart, E. Peuchant, L. Letenneur, C. Samieri, D. Montagnier, A. 

Fourrier-Reglat, P. Barberger-Gateau 



DHA in the Brain 
  
A fundamental indication of the importance of Docosahexaenoic Acid (DHA - found in fish 

oil supplements) in brain function would be a high concentration of this fatty acid relative to 
others in these tissues. The first studies to establish that this is indeed the case were some of 

the earliest in the field of essential fatty acids.  

The essentiality of dietary fat was first demonstrated conclusively in 1929, and in the 

following year the importance of Linoleic Acid (LA) was demonstrated and the term 'essential 

fatty acid' was introduced. With improved technology for isolation of pure fatty acids, it 

became clear that the actions of were not equivalent to those of Alpha Linolenic Acid (ALA). 
DHA was found to be present in high concentration in human nervous tissue.  

O'Brien in 1964 analysed the fatty acids in brain grey matter of three human subjects and 
reported high levels of DHA in the phospholipids phosphatidyl-ethanol-amine and 

phosphatidylserine.  

Early studies of rat and bovine brain also demonstrated the high content of DHA in 
mammalian brain tissue, particularly in grey matter rather than white matter or myelin. 

Synaptic plasma membranes were found to be particularly rich in DHA.  

The most abundant polyunsaturated fatty acid in rat brain lipids was DHA while ALA and 

Eicosapentaenoic Acid (EPA) were undetectable. Thirty different mammalian species were 

compared and it was found that despite a wide variation in fatty acid composition of livers, 
that of the brains was remarkably constant. The most abundant long chain fatty acid in 

phosphatidyl-ethanol-amine in brain grey matter in all species was DHA. Studies of bovine 

brains revealed that DHA is almost exclusively confined to membrane phospholipids.  

Early human post-mortem studies demonstrated that human brain cells are rich in DHA. Later 

post-mortem studies on premature infants, who had died soon after birth demonstrated that 

rapid production of brain tissue and buildup of DHA and Arachadonic Acid (AA) occurs 
during the third trimester of pregnancy. In addition, DHA reserves in the liver were found to 

be insufficient to meet the requirement of the developing brain in premature infants. This led 

to the suggestion that pre-term infants should be fed with human milk or formulas with a fatty 
acid balance similar to human milk i.e. containing DHA and AA. 

Subsequent post-mortem studies confirmed that preterm infants are especially at risk of 

dietary fatty acid imbalance, while the neurodevelopment of full term infants would also 
benefit from adequate DHA supply. Full term, breast-fed infants were found to have higher 

brain concentrations of DHA compared to those fed with formula not containing DHA. 

The evidence shows that DHA is present at relatively high concentrations in brain grey 

matter, which is suggestive of a vitally important role for this fatty acid in these tissues. 

Also, given the importance of DHA in the developing brain … pregnant and 

breastfeeding women should be supplementing with DHA & EPA. Growing children 

should also be supplementing with these omega 3 fatty acids. 



Vitamin D and Depression 

 
Is psychiatry that branch of medicine that can explain everything but predict nothing? No 
group of scientists is working harder to change that definition than those at the National 
Institute of Mental Health (NIMH). 
 
Among the scientists at NIMH are many of the most famous names in psychiatry and 
some of my personal heroes. They know that nothing could be a crueler message than to 
tell those suffering from major depression that physiological amounts of vitamin D will 
cure it. Premature claims for a variety of nonprescription supplements have given 
suffering millions hopes that were soon dashed on the rocks of scientific reality. Even the 
supplements that may help such as SAMe, omega-3/omega-6 intake ratios, or lowering 
homocysteine with adequate methylating B vitamins/TMG are not cure-alls. 
 
Perhaps raising false hopes of curing an illness as devastating as major depression is not 
as serious as some of psychiatry's past crimes, such as telling mothers of schizophrenics 
that they caused their child's illness or using false recovered memories of sexual abuse 
that destroyed innocent families. That said, we must not raise false hopes. Nevertheless, 
what do we know about major depression and vitamin D? 
 
Bright Light and Vitamin D 
 
We know that 15 years ago, Professor Walter E. Stumpf of the University of North 
Carolina, one of the great pioneers in vitamin D research, predicted a substantial role for 
both bright light and vitamin D in psychiatry. Stumpf WE, Privette TH. Light, vitamin D and 
psychiatry. Role of 1,25 dihydroxyvitamin D3 (soltriol) in etiology and therapy of seasonal affective disorder 
and other mental processes. Psychopharmacology (Berl). 1989;97(3):285–94. 
 
Bright light in the visible spectrum (without any vitamin D producing UVB) clearly 
improves mood, although it is hard to conduct good studies due to the lack of a control 
condition. So the question is: does vitamin D have an effect on mood that differs from, or 
is complimentary to, the effect of bright light? 
 
Seasonal Affective Disorder 
 
Harris and Dawson-Hughes found 400 IU of ergocalciferol (vitamin D2) did not help the 
seasonal mood swings of 125 Boston women compared to placebo. Harris S, Dawson-
Hughes B. Seasonal mood changes in 250 normal women. Psychiatry Res. 1993 
Oct;49(1):77–87. Such mood swings can be severe and are related to season, latitude and 
sun exposure. The authors did not obtain 25(OH)D levels but we now know 400 IU of 
ergocalciferol is close to a homeopathic dose of vitamin D. We also know ergocalciferol 
is a significantly less potent form of vitamin D than is the naturally occurring vitamin D3, 
cholecalciferol. One of the authors, Professor Dawson-Hughes, will be the first one to tell 
you 400 IU of ergocalciferol is an inadequate dose of vitamin D. 
 
If you are thinking that Oren, Schulkin and Rosenthal have already shown that vitamin D 
has nothing to do with seasonal affective disorder, I am sorry to tell you they measured 



the wrong vitamin D metabolite, 1,25(OH)2D3 (calcitriol), which can be high, low, or 
normal in almost any condition. Oren DA, Schulkin J, Rosenthal NE. 1,25(OH)2 vitamin D3 levels in 
seasonal affective disorder: effects of light. Psychopharmacology (Berl). 1994 Dec;116(4):515–6.  
 
The only lab test that should be used to measure vitamin D stores, vitamin D 
deficiency and vitamin D adequacy is 25(OH)D, which they did not measure. 
 
In a 1998 controlled experiment, Australian researchers found that cholecalciferol (400 
and 800 IU), significantly enhanced positive affect when given to healthy individuals.  
 
Forty-four subjects were given 400 IU cholecalciferol, 800 IU cholecalciferol, or placebo 
for 5 days during late winter in a random double-blind study. Results on a self-report 
measure showed that vitamin D3 enhanced positive affect a full standard deviation and 
there was some evidence of a reduction in negative affect.  
 
The authors concluded: "vitamin D3 deficiency provides a compelling and 
parsimonious explanation for seasonal variations in mood." Lansdowne AT, Provost SC. 
Vitamin D3 enhances mood in healthy subjects during winter. Psychopharmacology (Berl). 1998 
Feb;135(4):319–23. 
 
In 1999, in an even more interesting study, vitamin D scientist, Bruce Hollis, teamed up 
with Michael Gloth and Wasif Alam to find that 100,000 IU of vitamin D given as a one 
time oral dose improved depression scales better than light therapy in a small group of 
patients with seasonal affective disorder. Gloth FM 3rd, Alam W, Hollis B. Vitamin D vs broad 
spectrum phototherapy in the treatment of seasonal affective disorder. J Nutr Health Aging. 1999;3(1):5–7.  
 
All subjects in the vitamin D group improved in all measures and, more importantly, 
improvement in 25(OH)D levels levels was significantly associated with the degree of 
improvement. 
 
German authors found healthy controls had an average serum 25(OH)D of 46 ng/L while 
depressed subjects had 37 ng/L. Schneider B, Weber B, Frensch A, Stein J, Fritz J. Vitamin D in 
schizophrenia, major depression and alcoholism. J Neural Transm. 2000;107(7):839–42.  
 
Finnish authors found no seasonal differences between seasonal affective disorder 
patients and normal controls but also found no seasonal variations in 25(OH)D levels in 
the same patients. Partonen T, Vakkuri O, Lamberg-Allardt C, Lonnqvist J. Effects of bright light on 
sleepiness, melatonin, and 25-hydroxyvitamin D(3) in winter seasonal affective disorder. Biol Psychiatry. 
1996 May 15;39(10):865–72.  
 
Most recently, a direct correlation was found between 25(OH)D levels and mental health 
scores in a group of healthy, elderly adults—although 1,000 IU of cholecalciferol did not 
improve mental health scores of these highly-functional subjects. Kenny AM, Biskup B, 
Robbins B, Marcella G, Burleson JA. Effects of vitamin D supplementation on strength, physical function, 
and health perception in older, community-dwelling men. J Am Geriatr Soc. 2003 Dec;51(12):1762–7. 



Reduced Sunlight, Increasing Depression 
 
To further strengthen the case that vitamin D deficiency causes some cases of depression, 
evidence should exist that the incidence of depression has increased over the last century. 
During that time, humans have reduced their sunlight exposure via urbanization (tall 
buildings and pollution reduce UVB ), industrialization (working inside reduces UVB 
exposure), cars (glass totally blocks UVB), clothes (even light clothing blocks UVB), 
sunblock and misguided medical advice to never let sunlight strike you unprotected skin. 
 
All these factors contribute to reduce circulating 25(OH)D levels. Klerman and 
Weissman's claim that major depression has increased dramatically over the last 80 years 
is one of the most famous (and controversial) findings in modern psychiatry. Klerman GL, 

Weissman MM. Increasing rates of depression. JAMA. 1989 Apr 21;261(15):2229–35. Something called 
recall bias (a type of selective remembering) may explain some of the reported increase, 
but does it explain it all? 
 
To learn more about increasing rates of mental illness over the last 2.5 centuries I 
recommend the incredible book, The Invisible Plague: The Rise Of Mental Illness From 
1750 To The Present, by E. Fuller Torrey—the scientist the Washington Post called "the 
most famous psychiatrist in America." 
Which Came First? 
 
Is depression associated with other conditions thought to be associated with vitamin D 
deficiency, such as heart disease, diabetes, hypertension, rheumatoid arthritis, cancer, or 
osteoporosis? Zittermann A. Vitamin D in preventive medicine: are we ignoring the evidence? Br J Nutr. 

2003 May;89(5):552–72. For example, there is a strong association between heart disease and 
depression, and countless theories to explain it. The obvious one—that heart disease 
would cause anyone to get depressed—is incorrect. You see, depression often precedes 
the heart disease, suggesting a third factor causes both.  
 
Moreover, if depression were associated with heart disease, one would expect excess 
unexplained mortality in major depression, which is a well-established finding. Rugulies R. 
Depression as a predictor for coronary heart disease. a review and meta-analysis. Am J Prev Med. 2002 
Jul;23(1):51–61. Cuijpers P, Smit F. Excess mortality in depression: a meta-analysis of community studies. J 
Affect Disord. 2002 Dec;72(3):227–36. 
 
Remember that association does not mean causation. If A is associated with B, then A 
could cause B, B could cause A, or a third factor(s), C, could cause both A and B. 
Therefore, if heart disease is associated with depression then the possibilities are 
depression caused the heart disease, heart disease caused the depression, or an unknown 
factor(s), perhaps vitamin D deficiency, caused some portion of both the depression and 
the heart disease. "Perhaps" being the key word.  
 
Remember, most of the serious errors in psychiatry (and medicine) are made when 
associations are confused with causation; or when subsequence is confused with 
consequence. 



Deficiency Diseases and Depression 
 
Our favorite study, showing the association between depression and bone mineral 
density, concludes with the following sentence: "We postulate that there may be an 
unmeasured third factor, such as an endogenous steroid, that is responsible for both low 
BMD and depression." The paper says not a word about the steroid hormone, vitamin D. 
 
Therefore, heart disease, hypertension, diabetes, rheumatoid arthritis, cancer, and low 
bone mineral density are all associated with depression. One parsimonious explanation is 
that vitamin D deficiency causes some portion of all these illnesses. Remember, all these 
diseases are multifactorial, so we are only talking about the percentage of the illness 
possibly caused by vitamin D deficiency.  
 
See Zittermann for the best review of diseases associated with vitamin D deficiency. 
Zittermann A. Vitamin D in preventive medicine: are we ignoring the evidence? Br J Nutr. 2003 
May;89(5):552–72. 
 
Does Vitamin D Affect The Brain? 
 
Vitamin D rapidly increases the in-vitro genetic expression of tyrosine hydroxylase (the 
rate-limiting enzyme for the catecholamine biosynthesis) by threefold. Puchacz E, Stumpf 
WE, Stachowiak EK, Stachowiak MK. Vitamin D increases expression of the tyrosine hydroxylase gene in 
adrenal medullary cells. Brain Res Mol Brain Res. 1996 Feb;36(1):193–6. 
 
Summer sunlight increases brain serotonin levels twice as much as winter sunlight, a 
finding compatible with both bright light in the visible spectrum and vitamin D affecting 
mood. Lambert GW, Reid C, Kaye DM, Jennings GL, Esler MD. Effect of sunlight and season on serotonin 
turnover in the brain. Lancet. 2002 Dec 7;360(9348):1840–2. 
 
Vitamin D is widely involved in brain function with nuclear receptors for vitamin D 
localized in neurons and glial cells. Genes encoding the enzymes involved in the 
metabolism of vitamin D are expressed in brain cells. The reported biological effects of 
vitamin D in the nervous system include the biosynthesis of neurotrophic factors, 
inhibition of the synthesis of inducible nitric oxide synthase and increased glutathione 
levels, suggesting a role for the hormone in brain detoxification pathways.  
New clues about vitamin D functions in the nervous system. Garcion E, Wion-Barbot N, Montero-Menei CN, 
Berger F, Wion D. Trends Endocrinol Metab. 2002 Apr;13(3):100–5. 
 
Evidence exists that major depression is associated with low vitamin D levels and that 
depression has increased in the last century as vitamin D levels have surely fallen. 
Evidence exists that depression is associated with heart disease, hypertension, diabetes, 
rheumatoid arthritis, cancer and low bone mineral density, all illnesses thought to be 
caused, in part, by vitamin D deficiency. Finally, vitamin D has profound effects on the 
brain including the neurotransmitters involved in major depression. 
 
If you suffer from depression, get your 25(OH)D level checked and, if it is lower than 35 
ng/mL (87 nM/L), you are vitamin D deficient and should begin treatment. If you are not 



depressed, get your 25(OH)D level checked anyway. If it is lower than 35 ng/mL (87 
nM/L), you are vitamin D deficient and should begin treatment. 
 
John Jacob Cannell MD Executive Director 2004.03.20 

Understanding Vitamin D - Cholecalciferol 

The high rate of natural production of vitamin D3 in the skin is the single most important 
fact every person should know about vitamin D—a fact that has profound implications 
for the natural human condition. 

Technically not a "vitamin," vitamin D is in a class by itself. Its metabolic product, 
calcitriol, is actually a secosteroid hormone that targets over 2000 genes (about 10% of 
the human genome) in the human body. Current research has implicated vitamin D 
deficiency as a major factor in the pathology of at least 17 varieties of cancer as well as 
heart disease, stroke, hypertension, autoimmune diseases, diabetes, depression, chronic 
pain, osteoarthritis, osteoporosis, muscle weakness, muscle wasting, birth defects, 
periodontal disease, and more. 

Vitamin D's influence on key biological functions vital to one's health and well-being 
mandates that vitamin D no longer be ignored by the health care industry nor by 
individuals striving to achieve and maintain a greater state of health. 

Sunshine and Your Health 

If well adults and adolescents regularly avoid sunlight exposure, research indicates a 
necessity to supplement with at least 5,000 units (IU) of vitamin D daily. To obtain this 
amount from milk one would need to consume 50 glasses. With a multivitamin more than 
10 tablets would be necessary. Neither is advisable. 

The skin produces approximately 10,000 IU vitamin D in response 20–30 minutes 
summer sun exposure—50 times more than the US government's recommendation of 200 
IU per day! 

How To Get Enough Vitamin D 

There are 3 ways for adults to insure adequate levels of vitamin D: 

• Regularly receive midday sun exposure in the late spring, summer, and early fall, 
exposing as much of the skin as possible. 

• Regularly use a sun bed (avoiding sunburn) during the colder months. 
• Take 5,000 IU per day for three months, then obtain a 25-hydroxyvitamin D test. 

o Adjust your dosage so that blood levels are between50–80 ng/mL (or 
125–200 nM/L) year-round. 



Inositol as a treatment for psychiatric 
disorders: a scientific evaluation of its 

clinical effectiveness 
Townsend Letter for Doctors and Patients, Oct, 2004 by Gina L. Nick  

 
 

Inositol is a naturally occurring isomer of glucose, though it is generally considered to be 
a member of the B vitamin family. It is a key intermediate in the intracellular 
phosphatidyl inositol second messenger pathway activated by numerous serotonergic, 
cholinergic, and noradrenergic receptors. (1) In this capacity it serves as an important 
signal transduction molecule, but inositol is also a structural component of cellular 
membrane phospholipids. (2)  

 

Research indicates that inositol is an effective and safe option in the treatment of panic 
disorder, obsessive-compulsive disorder (OCD), bulimia nervosa, binge eating and/or 
depression. (3-9) Inositol's efficacy, in the absence of side effects, makes this nutrient an 
attractive addition to treatment plans for specific mood disorders. Following is a 
scientific review of inositol for the treatment of mood disorders, including a discussion of 
its anecdotal use for the treatment of insomnia and its cautioned use by pregnant women 
for the prevention of neural tube defects and embryopathies. 

 

Inositol occurs naturally as phytic acid in the fiber component of numerous plant foods, 
especially whole grains, citrus fruit, nuts, and seeds, and as myoinositol in meat. In the 
intestinal tract, bacteria break down phytic acid into bioavailable inositol that is easily 
absorbed via the intestinal epithelium. Myoinositol is found to bioaccumulate most 
abundantly in the central nervous system, supporting a role for it in neurological function. 

Depression 

Depressive patients generally have decreased levels of inositol in their cerebrospinal 
fluid. (3) Researchers now theorize that inositol produces positive clinical results in 
patients with depression due to intracellular phosphatidyl inositol serving as a second 
messenger for 5-hydroxytryptamine (5-H[T.sub.2]) receptor signaling mechanisms. 
Serotonin selective reuptake inhibitors (SSRIs), a family of drugs commonly used to treat 
depression, have a similar therapeutic profile to inositol in that they inhibit serotonin 
reuptake in the synaptic cleft. (10) 

Levine et al. (4) performed a double-blind, placebo-controlled trial for 28 days on 28 
depressed patients using a large dose (12 grams per day) of inositol. The Hamilton 
Depression (HAMD) Scale was used to evaluate patients after the 28-day trial period, and 
a significant overall benefit was confirmed in the inositol group compared to the placebo 
group (Table 1). No changes were noted in liver, kidney, or hematological function as a 
result of the high-dose inositol supplementation. 



Bipolar Depression 

Statistically nonsignificant differences favored inositol in 22 subjects treated for 6 weeks 
for bipolar depression. (11) This study noted the appeal of minimal side effects and the 
agent's 'natural substance' aspect. 

Obsessive-Compulsive Disorder 

Levine (3) completed a review of research studies using inositol on psychiatric patients. 
The review highlighted some interesting findings with OCD patients. Serotonin plays a 
definitive role in obsessive-compulsive disorder as confirmed by the effectiveness of 
SSRIs in OCD patients and the fact that serotonin agonists exacerbate the syndrome. 
Rahman and Neuman (12) effectively reduced serotonin receptor desensitization via the 
administration of myo-inositol. 

These research findings, coupled with the knowledge that SSRIs have proven beneficial 
in the treatment of OCD, (13) influenced Fux et al. (9) to complete a double-blind, 
placebo-controlled, random, crossover treatment trial of inositol on OCD. Thirteen 
patients, all of whom met DSM-III-R criteria for OCD, completed the trial. Six patients 
began the trial on placebo and seven began the trial on inositol (18 grams per day) for a 
total of six weeks for the first phase and six weeks for the crossover phase. The 
researchers administered 18 grams of inositol rather than 12 grams (typical dose for 
depressive patients) because OCD patients generally respond to higher relative doses of 
SSRIs than is needed to effect change in most depressives.  

The OCD patients were free of drug and alcohol abuse and had no evidence of diabetes or 
GI disorder. OCD was assessed using the Yale-Brown Obsessive-Compulsive Scale (Y-
BOCS) and depression and anxiety were assessed using the Hamilton Depression Scale 
(HDS) and Hamilton Anxiety Scale (HAS). The mean improvement in OCD symptoms 
from baseline to six weeks was 5.9[+ or -]5.0 for inositol versus 3.5[+ or -]2.8 for 
placebo (p=0.04; t-test). This indicates a measurable positive response of OCD patients to 
inositol. Table 2 further details the results of this study with respect to inositol's effect on 
subscale obsession, subscale compulsion, anxiety, and depression, all of which showed 
marked improvement with the administration of inositol versus the placebo. 

Panic Disorder 

Panic attacks are recurring attacks of severe anxiety without an apparent cause. 
Agoraphobia (irrational fear and avoidance of crowds, travel, and multiple situations), 
depression, alcohol abuse, and suicide are common symptoms and may be exacerbated by 
post-traumatic stress. Current treatments usually consist of antidepressant drugs and 
cognitive-behavioral therapy. (8) 

Antidepressant medications affecting serotonin metabolism are effective about 70% of 
the time for dramatic, short-term improvement of anxiety symptoms. However, chronic 
residual symptoms often persist in the long term. 25-75% of patients with panic disorder 
discontinue drug treatment because of side effects, and these patients quickly relapse. (8) 
This has led researchers to study the effects of inositol on patients suffering from this 
condition. 



In one study, (5) twenty-one patients diagnosed with panic disorder with or without 
agoraphobia were given 12 grams of inositol per day or placebo. In the treatment group, 
the severity and frequency of panic attacks declined significantly with minimal associated 
side effects. The average number of panic attacks per week in patients treated with 
inositol fell from 10 to 3.5 per week. The researchers concluded that these results were 
"clinically meaningful" in the management of panic attacks. 

More recently, inositol was compared with the antidepressant fluvoxamine in the 
treatment of panic disorder. (8) This study represents a more stringent test of the effects 
of inositol in treating panic disorder because it is the first to compare inositol with an 
established antidepressant drug. In this study of 20 patients with panic disorder, inositol 
was found to be slightly but significantly more effective than fluvoxamine in reducing the 
number of panic attacks (p<0.049). Otherwise, it was comparable to fluvoxamine on all 
other measures (HAS, phobia, and Clinical Global Impression (CGI) Scale). Since 
inositol appears to be as effective as fluvoxamine, patients may prefer it and continue to 
take it for the long term because side effects are extremely rare and mild. 

Bulimia Nervosa and Binge Eating 

Gelber et al. (7) conducted a double-blind crossover trial comparing 18 g inositol to 
placebo in 12 patients with bulimia nervosa and binge eating. They took each test 
substance for 6 weeks. Inositol was significantly better than placebo on the Global 
Clinical Impression, the Visual Analogue Scale, and the Eating Disorders Inventory. The 
study concluded, "Inositol is as therapeutic in patients with bulimia nervosa and binge 
eating as it is in patients with depression and panic and obsessive-compulsive disorders." 

Insomnia 

Extreme situational stress can have a major impact on sleep rhythm and dreaming. (14) 
As of yet, there are no clinically valid controlled studies confirming the use of inositol in 
stimulating sleep in insomniacs. However, based on what is known about the role of 
inositol in regulating serotonin levels, researchers have speculated that inositol may assist 
people suffering with insomnia. Because it has no known side effects and is present in 
healthy whole foods, a diet rich in inositol may improve disrupted sleep patterns. 

Retinopathy of Prematurity 

In a completely different vein, Friedman et al. (15) demonstrated that infants receiving 
high inositol formula supplements and with higher serum inositol concentrations at birth 
and after 30 days had a significantly lower incidence of severe retinopathy of prematurity 
than those receiving the lower inositol formula and with lower serum concentrations. The 
p value was <.05), and the odds ratio was 4.7. 



Not for Use During Pregnancy 

Researchers have documented the preventive effect of inositol in folate-resistant neural 
tube defects in rats and mice, (16,17) as well as its positive effect in treating 
hyperglycemia-induced embryopathy. (18) However, inositol may cause dose-related 
uterine contractions because it has an intimate relationship with oxytocin, a key uterine 
stimulator. Oxytocin activates phospholipase C to produce inositol-1,4,5-triphosphate, 
which causes the release of calcium from intracellular stores and stimulates uterine 
contractions. (19,20) Thus, it is possible that inositol in high doses may stimulate uterine 
contractions via its role in the oxytocin stimulatory pathway, making it potentially 
dangerous for pregnant women. 

Inositol in Food 

Inositol in the form of phytic acid has been proposed as a possible agent in the cancer-
fighting potential of whole grains. (21) The compound is heat- and acid-stable and is 
found in high concentration in many food items, including cereal grains, nuts, and seeds. 
Phytic acid is a metal chelator that can suppress damaging metal-catalyzed redox 
reactions, making it a natural antioxidant. Indeed, a high concentration of phytic acid in 
fruits and vegetables prevents oxidative browning and putrefaction by inhibiting 
polyphenol oxidase. (22) 

The foods in which phytic acid is found are typically high in numerous other 
antioxidants, including quercetin and flavonoids. Phytic acid is also a major source of 
dietary phosphorus. (23) It is unclear if physiologically effective doses of inositol for 
treating mood can be achieved through diet alone. 

In the Lab 

Carey (24) has recently demonstrated in 14 patients with OCD that improvement during 
inositol treatment parallels specific single photon emission computed tomography 
(SPECT) changes in certain areas of the brain. These findings suggest inositol's clinical 
effects are mediated through neuronal circuitry that is different from those involved with 
the SSRIs, implying an "overlapping but distinct mechanism of action." 

Brink et al., (25) exploring the mechanism of action of mI in depression and related 
anxiety disorders, found both similarities and differences in the effects of myo-inositol 
(mI), fluoxetine and imipramine on serotonin 5HT2A and muscarinic acetylcholine 
receptors in human neuroblastoma cells. These findings may help to explain why mI 
seems to be effective exclusively in selective serotonin reuptake inhibitor-sensitive 
disorders. 

Conclusion 

Inositol's clinical efficacy coupled with the absence of significant side effects suggests 
that this nutrient may be an attractive addition to treatment plans for patients suffering 
from panic disorder, clinical depression, and/or obsessive-compulsive disorder. While 
inositol has shown benefit in some SSRI responsive conditions, it is not indicated as a 
replacement for SSRIs or as a treatment for all SSRI responsive conditions. Further 
research is necessary to elucidate the full potential of this natural compound in the 
treatment of mental illnesses and other conditions.


