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About the Meschino Health Comprehensive Guide
to Accessory Nutrients and Essential Oils
The Meschino Health Comprehensive Guide to Vitamins is one of four eBooks on nutrients written by Dr. James
Meschino:
1.
2.
3.
4.

Meschino Health Comprehensive Guide to Vitamins
Meschino Health Comprehensive Guide to Herbs
Meschino Health Comprehensive Guide to Minerals
Meschino Health Comprehensive Guide to Accessory Nutrients and Essential Oils

All four books were written to both educate and provide an easy to use quick reference to answer important questions
regarding nutrients. Users of the guide can quickly find which health conditions the nutrient can impact, proper
dosage, possible effects of a deficiency or the effect any potential toxicity associated with the nutrient. Finally any
drug-nutrient Interactions associated with the nutrient.
More eBook and eQuick Guides
Meschino Health is excited to be able to provide tools and resources to help you achieve your healthy living objectives.
Sharing the Healthy Living message and helping anyone who is interested in living a healthy happy life is what
Meschino Health is all about. Visit www.MeschinoHealth.com to learn the latest a science based research on diet and
supplementation that can prevent and treat health conditions often associated with aging. New eBooks and eGuides
are added every month and can be downloaded free of charge.
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Meschino Health Natural Health Assessment
Welcome to the Nutrition, Lifestyle and Anti-aging Assessment.
The most powerful health assessment on the internet




Easy to Complete Online Questionnaire
Your Personal Health Assessment is generated Instantly and can be
downloaded to your computer
The Meschino Health Assessment is a 15 to 20 page comprehensive report
complete with diet, lifestyle and supplement considerations that are specific
to your profile.

The Meschino Health Assessment is a free service created by Dr. James Meschino. The feedback in your report is
based on your answers to the questions in the Health Assessment, and highlights the dietary, lifestyle and
supplementation practices that are best suited to your circumstances, according to currently available scientific studies
The Meschino Health Assessment is a Free Service

Why take it?
We all know that we should eat better, exercise more and change some of our less then desirable lifestyle habits. Did
you know that 7 out of 10 North Americans are taking some form of nutritional supplements to augment their diet?
While that might sound like good news, the downside is that many people are guessing at what supplements to take!
So which one should you take? Better yet, what does eating better look like?
You need a plan.
But where would you even begin to find a health assessment that takes into account your personal health status, diet,
lifestyle activities and family health history-before recommending a plan of action?
Where? Right here.
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Coenzyme Q10 (Ubiquinone)
General Features
CoQ10 is an essential component of the electron transfer system in the mitochondria. More specifically, it functions to
shuttle hydrogen electrons from NAD to cytochrome b, facilitating the release of energy required to recouple ADP with
inorganic phosphate in the synthesis of ATP. As such, CoQ10 is an integral part of the bioenergetic system that
enables cells to produce adequate amounts of ATP through aerobic pathways. ATP is the primary fuel required to
power the body’s metabolic reactions, maintain optimal function of cells and sustain life. A deficit in ATP synthesis can
compromise any number of energy-dependent cellular functions and hasten the onset of dysfunction and if severe
enough, cell death.
Although the body can synthesize CoQ 10, deficiency states of CoQ10 tend to exist and are associated with various
health conditions. Moreover, supplementation studies with CoQ 10 have been shown to effectively treat and sometimes
reverse a number of these conditions.
There is evidence that a decline in CoQ10 synthesis occurs with aging, predisposing individuals to a number of CoQ10
deficiency-related disorders and diseases.
Professor F.L. Crane and his colleagues at the University of Wisconsin first discovered CoQ 10 in 1957. Since then, Dr,
Karl Folkers at the University of Texas (Austin) is most responsible for the ongoing research on CoQ10.1-4
Coenzyme Q10 is also a fat soluble antioxidant, which has been shown to reduce oxidation of LDL-cholesterol and the
mitochondrial DNA.5,6 CoQ10 supplementation has been shown to modulate immune system function, enhancing
levels of immunoglobulin G (IgG), in the serum of patients provided with 60 mg CoQ10 per day.7
The average person may consume about 5 mg per day of CoQ 10 from foods, with the main sources being meat, fish,
soybeans and some vegetable oils. Clinical Coenzyme Q10 studies have involved daily supplemental intake levels
ranging from 60 mg to 300 mg per day; far greater than food alone can provide.8

Supplementation Studies and Clinical Applications
1. Cardiovascular Disease
Biopsy results from heart tissue in patients with various cardiovascular diseases (especially congestive heart failure)
show a deficiency in CoQ10 in 50 to 75 percent of cases. Low blood levels of CoQ10 are also a consistent finding in the
majority of these patients.9-12
Supplementation studies with patients suffering from various cardiomyopathies (i.e. ischemic cardiomyopathy, dilated
cardiomyopathy, heart valve disorders) and congestive heart failure have demonstrated significant improvement in
heart function (according to the New York Heart Association functional scale) in a high percentage of cases.
Many patients in these studies have been able to reduce the number of cardiac drugs required (1-3 medications
reduced in 43 percent of CoQ10 supplemented patients in one study of 424 patients, over an eight year period).
Heart function parameters monitored have included left ventricular wall thickness, mitral valve inflow slope, and
fractional shortening.13,14,15
Congestive Heart Failure - Several controlled studies using Coenzyme Q10 supplementation in patients with congestive
heart failure have demonstrated significant improvement in cardiac ejection fraction, reduced shortness of breath, and
increased muscle strength. Other studies have demonstrated increased stroke volume and cardiac index, improved
survival and improved quality of life, in general. Of great significance is the fact that when patients discontinue CoQ 10
supplementation, cardiac function deteriorates. Thus, CoQ10 needs to be a lifelong intervention in these cases.16,17,18
www.meschinohealth.com

7
Meschino Health Comprehensive Guide to Accessory Nutrients and Essential Oils
Accessory Nutrients and Essential Oils
Angina - A small study has shown that CoQ10 supplementation can reduce angina episodes and nitroglycerine use and
improve treadmill exercise tolerance. Larger trials are required to substantiate this data.19
Hypertension - Several studies have provided evidence that CoQ10 supplementation can lower systolic and diastolic
blood pressure (i.e. systolic 164-146, diastolic 98-86) in hypertensive patients. Improved blood cholesterol levels also
occurred in one study, with a rise in HDL and a reduction in total cholesterol from 229.9 mg/dl to 213.3 mg/dl.18-22
2. Periodontal Disease
Several intervention trials involving patients with periodontal disease have revealed that CoQ 10 supplementation can
be useful in reversing the condition to various degrees.23,24
3. Aerobic Exercise Performance
A study of 25 cross-country skiers has provided preliminary evidence that CoQ10 supplementation may improve
exercise performance in endurance athletes.25
Sedentary individuals have also demonstrated improvement with work capacity, oxygen consumption, fat burning and
oxygen transport after beginning an exercise program. The group supplemented with CoQ 10 demonstrated greater
improvement in these aerobic parameters compared to the placebo group, in a 4-8 week trial period.26
Dosage Ranges
1. Cardiovascular Conditions: typical dosage is 50-60 mg, three times per day. Large doses (up to 300 mg) may be
needed in severe heart disease. Some studies use a dosage of 2 mg CoQ 10 for each kilogram of body weight.
2. Periodontal Disease: 50 mg per day has been used in clinical trials
3. Exercise Performance Studies: 60 mg per day27

Toxicity and Contraindications
Coenzyme Q10 is well tolerated, and no serious adverse effects have been reported with long-term use.27

Drug-Nutrient Interactions
1. Warfarin
CoQ10 supplementation has been shown to antagonize the anti-coagulant effects of warfarin, requiring dose
adjustment.
2. Beta-Blockers and HMG
CoA Reductase (statin) drugs for cholesterol lowering are known to inhibit the endogenous synthesis of CoQ10. CoQ10
supplementation can compensate for this inhibition effect and is indicated as a concurrent therapy when these drugs
are in use (100 mg of CoQ10 per day is recommended in these cases).
3. Psychotropic Drugs
Coenzyme Q10 supplementation has been shown to reduce the cardiac side effects of phenothiazines and tricyclic
antidepressant drugs.
4. Chemotherapy
Q10 supplementation can mitigate the cardiac side effects and cardiotoxicity of the chemotherapy drug known as
adriamycin (100 mg per day of CoQ10 supplementation). Even children with lymphoblastic leukemia or non-Hodgkin
lymphoma realized this benefit compared with the placebo group.28-34
5. Anticoagulants
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As noted above, there are reported cases of CoQ 10 countering the action of warfarin. Thus, the physician prescribing
warfarin may need to adjust the warfarin dose if CoQ10 is to be used and therefore must be consulted.34,35
The following drugs may reduce the body’s levels of CoQ10:
1. Orlistat: reduces CoQ10 absorption.36
2. Beta blockers: decreases CoQ10 synthesis.37
3. Biguanides: decreases CoQ10 synthesis.38
4. Clondine: decreases CoQ10 synthesis.39
5. Gemfibrozil: (cholesterol-lowering drug).40
6. Haloperidol: decreases CoQ10 synthesis.41
7. HMG-CoA Reductase inhibitors: decreases CoQ10 synthesis.42
8. Hydralazine: decreases CoQ10 synthesis.37
9. Methydopa: decreases CoQ10 synthesis.39
10. Phenothiazines: decreases CoQ10 synthesis.41
11. Sulfonylureas: some of these drugs decrease CoQ10 synthesis (acetohexamide, glyburide, tolazamide).38
12. Thiazide Diuretics: decrease CoQ10 synthesis.39
13. Tricyclic Antidepressants: decrease CoQ10 synthesis.41

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
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Folkers K, Yamamura Y, editors. Biomedical and clinical aspects of coenzyme Q. Vol 3. Amsterdam: Elsevier/North-Holland biomedical
Press; 1981.
Folkers K, Yamamura Y, editors. Biomedical and clinical aspects of Coenzyme Q. Vol 4. Amsterdam: Elsevier Science Publ; 1984.
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1990;87:4879-83.
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Kitamura N, Yamaguchi A, Otaki M, Sawatani O, Minoji T, Tamura H, et al. Mycocardial tissue level of coenzyme Q10 in patients with cardiac
failure. In: Folkers K, Yamamura Y, editors. Biomedical and Clinical Aspects of Coenzyme Q, Vol 4. Amsterdam, Holland: Elsvier
Science,Publ; 1984. p. 243-52.
Littarru GP, Ho L, Folkers K. Deficiency of coenzyme Q10 in human heart disease, Part II. Int J Vit Nutr Res 1972;42:413.
Folkders K, et al. Evidence for a deficiency of coenzyme Q10 in human heart disease. Int J Vit Res 1970;40:380.
Folkers K, Vadhanavikit S, Mortensen SA. Biochemical rationale and myocardial tissue data on the effective therapy of cardiomyopathy with
coenzyme Q10. Proc Natl Acad Sci 1985;82:901.
Langsjoen H, Langsjoen P, Langsjoen P, Willis R, Folkers K. Usefulness of coenzyme Q10 in clinical cardiology: A long-term study. Mol
Aspects Med 1994;1(Suppl):165S-75S.
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14. Tsuyusaki T, Noro C, Kikawada R. Mechanocardiography of ischemic or hypertensive heart failure. In: Yamamura Y, Folkers K, Ito Y, editors.
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Creatine
General Features
It is now widely accepted that Creatine supplementation can increase muscle strength and mass. 1,2,3,4 Creatine is an
amino acid that is stored in muscle in the form of Creatine phosphate. During explosive or intensive exercise, Creatine
phosphate is broken down by a specific enzyme to yield Creatine, plus phosphate, plus free energy. The free energy
released from the breakdown of Creatine phosphate is used to regenerate ATP, which is the fuel that powers muscle
contraction.2
The normal daily requirement for Creatine is about 2 grams for a person weighing 70 kg. Animal protein (especially
meats) normally provides at least half that amount, with approximately one gram per day synthesized by the liver. A
half-pound of raw meat contains about 1 gram of Creatine, but fish is also a good source.
A number of recent studies have demonstrated that short-term Creatine supplementation increases Creatine
phosphate stores in skeletal muscle by 10% to 40%.3 This in turn leads to an increase in muscle mass, which is
thought to occur from increased protein synthesis, as the muscle lays down an increased number of contractile
myofilaments (protein bands that contract and generate force). Increased muscular fluid retention may also participate
in muscle volume gains with Creatine use.5,6,7 Creatine has also been shown to provide antioxidant properties. This
may be of some significance as free radicals generated from exercise can affect muscle fatigue and protein turnover.24
It also appears that Creatine supplementation may allow athletes to train harder (due to increased available energy for
muscle concentration), which promotes strength gains, and increases muscle size due to hypertrophy (larger muscle
fiber size).2,3
The established protocol for Creatine supplementation used by athletes involves a loading dosage of 20 to 25 grams
per day for the first 5 to 7 days. Typically an athlete will mix a heaping teaspoon of Creatine monohydrate crystals into
a glass of juice to obtain about 5 grams of Creatine. During the loading phase the athlete does this on 4 or 5 occasions
throughout the day to attain an intake of 20-25 grams. After the loading phase is completed, the maintenance daily
dosage is usually 5 to 10 grams per day. Recent reports suggest that taking Creatine with glucose (a simple
carbohydrate) may increase the amount of Creatine absorbed by the muscles. As such, some manufacturers combine
Creatine with carbohydrates in a premix product to help improve Creatine delivery to muscles.25

Clinical Application and Mechanism of Action
1. Increased Strength and Performance In Athletes
Several studies have shown that Creatine supplementation improves performance in repeated bouts of high
intensity strength work and repeated sprints, which are requirements for many sports. 8,9,10,11,12,13,14,16,17,18 In short,
substantial evidence suggests that Creatine supplementation increases lean body mass, muscular strength, and
sprint power.24
Significant gains in strength and lean mass often occur in the first 6 weeks of Creatine supplementation, when
combined with proper training and diet. In one study, college football players who took Creatine supplements for 28
days during resistance and agility training had significant gains in lean mass when compared to players who took
the placebo.15
Individuals may vary in their response to Creatine supplementation, but it is not uncommon to see a 5 to 10 lb.
increase in weight within the first six weeks.
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Approximately 80% of Creatine studies have reported a performance-enhancing effect. This is quite impressive
when you consider the fact that Creatine is not structurally or functionally related to anabolic steroids, and that
Creatine supplements are not banned by the International Olympic Committee or the National Collegiate Athletic
Association. Creatine use is based on the same principle as carbohydrate loading in that an athlete is manipulating
their dietary intake to optimize muscle Creatine phosphate stores for more explosive power and enhanced
performance.
Athletes requiring repeated bouts of explosive power may also benefit from Creatine supplementation as
demonstrated by M. Izquierdo et al. Among other positive benefits revealed in their study of nineteen trained
athletes, they showed that short-term Creatine supplementation (20 gms per day for 5 days) enhanced repeated
sprint performance and attenuated decline in jumping ability after repetitive high-power-output exercise bouts
(MRPB).22 Similar results have been documented by G. Cottrell et al, in subjects performing repeated sprint
cycling.23 These studies have important implications for many sports such as hockey, basketball, soccer, volleyball,
lacrosse, football, tennis and any sport requiring repeated bouts of all-out lower extremity explosive power and/or
jumps.
2. Neuromuscular Diseases
Creatine supplementation in humans has been reported to enhance power and strength both in normal subjects
and in patients with various neuromuscular diseases.14 Clinical studies in patients with ALS (amyotrophic lateral
sclerosis).14 Huntington’s disease, Parkinson’s disease, Duchenne muscular dystrophy, McArdles disease 15 and
Myasthenia Gravis 16 have shown that Creatine supplementation can produce an increase in strength and thus,
provide symptomatic treatment and improved quality of life for many of these patients.14,15,16
3. Heart Failure
Creatine supplementation has been shown to improve exercise capacity in patients with heart failure in some
studies. Along with Coenzyme Q10, hawthorn extract and L-carnitine, Creatine is one of few natural health
products that is shown to reverse certain parameters of heart failure. As reported by K. Witte et al, there is
evidence for a possible role for micronutrient deficiency in heart failure, of which Creatine may be one of the
principle factors.10,11,17
4. Musculoskeletal Rehabilitation
Creatine was shown to speed recovery of muscular power in a double blind, placebo-controlled study involving 20
male and female students whose right legs were immobilized in casts for a period of two weeks. Those given
Creatine supplementation during and after leg immobilization displayed more muscular power and greater muscle
size after three to ten weeks of physical rehabilitation than did subjects who took the placebo.18
5. Anti-Aging in Older Subjects
Creatine supplementation provided to active subjects over 70 years of age, and subjects 59-72 years of age, have
resulted in significant gains in several indices of muscle performance including increased maximal dynamic and
isometric strength, lower body mean power, lower extremity functional capacity, increased fat-free mass, increased
lean mass and endurance power. These studies suggest that Creatine supplementation may help to forestall or
reverse muscular atrophy and progressive weakness that occurs during aging, and that Creatine may be useful as
an intervention to improve the ability of certain elderly individuals to perform functional living tasks, decreasing
dependency and, enhancing their quality of life.19,20
Other studies have noted that younger individuals respond to Creatine supplementation more efficiently than do
older subjects in that muscular phosphocreatine stores were shown to increase on average by 35% in young
subjects (~24 years of age) and 7% in older subjects (~70 years of age) after five days of Creatine supplementation
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(20 gms per day). As such, it may take a longer period to maximize Creatine stores in older subjects with Creatine
supplentation.21

Absorption and Utilization
Creatine absorption from the intestinal tract is very efficient. Studies show that a 6-8 gm oral load of Creatine results in
approximately 50% of the ingested Creatine being excreted in the urine. Thus, researchers are still working to identify
the ideal single, daily and cumulative doses of Creatine for various applications. 26 Other studies demonstrate that a 5
gm oral load of Creatine, followed by 93 gm oral load of simple carbohydrate in solution ( water ) at 30 minutes postCreatine intake (4-times per day), resulted in a 60% increase in total muscle Creatine compared to subjects ingesting
the same amount of Creatine in the absence of a simple carbohydrate drink. Subjects ingesting Creatine and the
simple carbohydrate drink had higher insulin levels and significantly less Creatine lost in their urine, indicating that
higher insulin levels are likely a key to greater muscle uptake and utilization of Creatine, and a reduction in urinary
loss. Thus, it is accepted that Creatine utilization is enhanced by concurrent ingestion of a simple carbohydrate drink
(e.g. fruit juice).25
Additionally, concurrent administration of Creatine and glycogen reveal that Creatine supplementation enhances
muscle levels of glycogen (glycogen supercompensation) beyond that attainable from glycogen loading alone. As
supercompensation of muscle glycogen is also an ergogenic factor in exercise performance, the combination of
Creatine and carbohydrate loading appear to improve performance by increasing muscle Creatine and muscle
glycogen.27

Dosage and Standardized Grade (2:1 powdered extract)
1. Athletic Performance (strength, sprint and repeated sprint power, lean mass etc.) - The usual protocol is 5 gm, 4-5times per day for five consecutive days during the loading phase, followed by 5 gm, twice daily as the maintenance
dose. Many athletes cycle one month on, one month off to prevent any possibility of toxicity and to prevent the
body from compensating by reducing its own endogenous synthesis of Creatine in the liver.28,22,23,26,27
2. Neuromuscular Diseases / Amyotrophic Lateral sclerosis - One study used 20 gm per day in 5 gm divided doses for
7 days, followed by 3 gm per day for 3-6 months.14 This dose may be appropriate for all neuromuscular diseases
mentioned above in regards to adult supplementation, 34 although one patient with myasthenia gravis demonstrated
significant improvement with 5 gm of Creatine per day combined with resistance training, 3 times per week. 16 In
McArdles disease, a daily dose of Creatine of approximately 10 gm per day, followed by a maintenance dose of
approximately 4 gm per day has been used successfully to increase muscular strength. 35
Other researchers have shown that a daily adult dose of 10 gm of Creatine per day, and a daily dose of 5 gm of
Creatine for children, have been beneficial for individuals with various muscular dystrophies.39,40
3. Heart Failure - A daily dose of 20 gm of Creatine per day, in 5 gm divided doses, has shown good results over the
5-10 day test period. Participants showed improvement in strength, endurance and improved skeletal function
upon exertion.17,36,37
4. Musculoskeletal Rehabilitation During and After Immobilization - Same dose as for athletic performance.18
5. Anti-aging in Older Patients - Same dose as for athletic performance.19,20

Adverse Side Effects, Toxicity and Contraindications
As for the safety of Creatine supplementation, a 1997 study showed that short-term Creatine use (20 grams per day
for 5 days) did not increase markers of kidney stress in five healthy men.13 A study comparing Creatine users, for up to
five years duration, to control subjects has shown that Creatine users have no remarkable differences in their Creatine,
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urea, and plasma albumin clearances compared to controls. The researchers conclude that neither short-term,
medium-term, nor long-term oral Creatine supplements induce detrimental effects in the kidney of healthy
individuals.29,30,31 To date no liver abnormalities have been evident in short-term Creatine challenge studies.30
However, individuals with pre-existing kidney disease should be cautious as evidenced by the development of kidney
dysfunction in a 25 year old soccer player taking Creatine who previously had been treated for focal segmental
glomerulosclerosis of the kidney. His kidney function returned to normal after discontinuing Creatine
supplementation.28
Some experts suggest that compulsory regular kidney and liver monitoring should accompany the use of Creatine due
to the increased burden placed upon the liver and kidneys.30 As pointed out by other experts, Creatine is normally
found in cardiac muscle, brain, and testes, as well as skeletal muscle, and these former tissues have been largely
unstudied with respect to the effects of Creatine supplementation.32 The Food and Drug Administration (FDA) has
advised athletes to consult a physician or a health care professional before embarking on any scheme of Creatine
loading or supplementaion.28 Nevertheless, few reported adverse side effects from Creatine use have been reported
despite its widespread use among young athletes, with Creatine sales reaching $200 million in the U.S. in 1998. 1
Other infrequently reported side effects include gastrointestinal disturbances and muscle cramps. 30
In regards to children and younger athletes, the safety of Creatine supplementation has not yet been investigated in
these individuals. Until all safety issues have been evaluated, experts strongly recommend against use of Creatine
among children and adolescent athletes.33
Overall, Creatine supplementation appears to be safe for healthy adults. It's a low molecular weight compound that is
excreted in the kidneys by simple diffusion. In the maintenance phase, athletes consume only slightly more Creatine
(3-5 gm per day) than is generally found in the diet, which is usually about 2 gm per day.10,11

Drug-Nutrient Interactions
There are no well-known drug-nutrient interactions for Creatine at this time.38
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Pregnancy and Lactation
During pregnancy and lactation, the only supplements that are considered safe include standard prenatal
vitamin and mineral supplements. All other supplements or dose alterations may pose a threat to the
developing fetus and there is generally insufficient evidence at this time to determine an absolute level of
safety for most dietary supplements other than a prenatal supplement. Any supplementation practices
beyond a prenatal supplement should involve the cooperation of the attending physician (e.g., magnesium
and the treatment of preeclampsia.)
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Dehydroepiandrosterone (DHEA)
General Features
DHEA is an intermediate steroid hormone produced mostly by the adrenal glands. All steroid hormones are derived
from cholesterol. In the synthesis of adrenal androgen hormones cholesterol is converted to pregnenolone and then to
DHEA. From DHEA the adrenal glands can synthesize androstenedione, which is further converted to testosterone.
In fat tissue androstenedione can be converted to estrone hormone by the aromatase enzyme, which is also known as
estrogen synthase enzyme. Thus, DHEA supplementation can affect the increased production of androstenedione as
well as testosterone and estrogen.
DHEA is the most abundant hormone made by the adrenal glands. Some DHEA is secreted by the adrenal glands
and circulates in the bloodstream, where it is picked up by other tissues (i.e. adipose, testis, ovaries) and further
converted into other androgens or estrogens.
The serum concentration of DHEA (really DHEA - sulfate), is used as a measure of adrenal androgen production,
when monitoring various conditions.1
DHEA supplements can be made in the laboratory from diosgenin a steroid compound found in wild yams. However,
the body is unable to convert diosgenin into DHEA or any other hormone. Thus, supplementing with wild yam as a
means to affect hormone levels is unsubstantiated.2
In humans, DHEA blood levels peak in early adulthood and then starts a lifelong descent. By the age of 70 DHEA
levels have declined by up to 75 percent compared with young adult levels. By age 90, we make 90 percent less
DHEA than a young adult.3,4
These findings have led some researchers to investigate whether returning DHEA levels to those of a young adult
(through supplementation) can serve as an anti-aging, and degenerative disease prevention strategy. Preliminary
reports in this regard are conflicting. Some evidence suggests that DHEA supplementation (25-200 mg per day) can
reverse some parameters of aging and improve wellbeing. Other reports correlate higher blood DHEA levels (and
supplementation in some cases) with increased risk of prostate cancer, postmenopausal breast cancer, and ovarian
cancer.5-13
As a result many health authorities are cautious about recommending DHEA supplementation as an anti-aging
intervention. Individuals with a history or family history of breast, ovarian or prostate cancer should not supplement
with DHEA indiscriminately until further studies are completed.14
The average male produces 31 mg of DHEA per day, while women make about 19 mg.15

Supplementation Studies and Clinical Applications
1. Systemic Lupus Erythematesus (SLE)
In a Stanford Medical Center study, DHEA supplementation (200 mg per day) decreased the SLE Disease Activity
Index by nearly two points, while the placebo group increased by almost a full point. DHEA patients had
significantly fewer flare ups and their required dosage of corticosteroid drug used to control symptoms decreased
by 35 percent, whereas the placebo group increased their dose of corticosteroids by forty percent. This was a
three-month study only. Long-term benefits are yet unknown and the major side effects in this study was mild to
severe acne in women in the DHEA group.16,17
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2. Dementia (Age-Related)
DHEA is found in high concentrations in the brain and declining levels with aging may affect memory and cognitive
functions. DHEA supplementation shows promise in enhancing memory and improving cognitive function (men 2550 mg per day; women 15-25 mg per day).18,19
3. Erectile Dysfunction
A double-blind research study provided evidence that 50 mg of DHEA per day (six months) improved erectile
function in men presenting with erectile dysfunction problems.20 Be aware that other phytonutrients can correct
erectile dysfunction and are known to have fewer potential side effects than DHEA (ie. Tribuls terrestris, ginkgo
biloba, muira puama).
4. Diabetes
A couple of short-term (3 week duration) studies have shown that DHEA supplementation increases insulin
sensitivity at a daily dosage of 25-50 mg. There are no long-term human studies to indicate whether DHEA is
appropriate for diabetics at this time.21,22

Dosage Ranges
1.
2.
3.
4.

Systemic Lupus Erythematosus: 100-200 mg per day for three months, maintenance dose unknown
Dementia: men – 25-50 mg per day women – 15-25 mg per day
Erectile Dysfunction: 50 mg per day
Diabetes: 25-50 mg per day, but requires substantiation

Adverse Side Effects and Toxicity
At doses of 50-200 mg patients often experience acne, increased facial hair and increased perspiration. Less
frequently reported are breast tenderness, weight gain, mood alteration, headache, oily skin and menstrual
irregularity.23

Contraindications
Any history or family history of breast, ovarian or prostate cancer (extreme caution should be used in these cases) 14
precludes indiscriminate use of DHEA supplementation. Males taking DHEA should have their PSA (prostate-specific
antigen) levels monitored to screen for prostate cancer development. Females taking DHEA should be monitored for
breast, ovarian and endometrial cancer development.26-33

Drug-Nutrient Interactions
Methyltestosterone
DHEA supplementation has been shown to increase blood levels of testosterone, as does methyltestosterone. Thus,
the addition of DHEA supplementation to methytestosterone treatment may result in an excessive increase of blood
testosterone and increase risk of related side effects.24,25
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Digestive Enzymes
General Features
The vast majority of Digestive Enzymes in the body are secreted by the pancreas and the epithelial cells of the upper
intestinal tract. Saliva and stomach juices contain small quantities of Digestive Enzymes, such as amylase, lipase and
pepsin, but these sources do not factor significantly into the overall digestion of a meal or snack.1 In certain conditions,
such as cystic fibrosis and pancreatitis, there is a corresponding pancreatic enzyme deficiency, and supplementation
of Digestive Enzymes has been shown to be a legitimate aspect of treatment.2 In health conditions, where there has
been damage to the intestinal tract epithelial cells, (e.g., giardiasis, damage from non steroidal anti-inflammatory
drugs, excess alcohol consumption, celiac disease and Crohn’s disease) or an in-born defect resulting in insufficient
lactase enzyme synthesis (lactose intolerance), the use of Digestive Enzymes is also of proven value.3,4,5,6 There is
also evidence that many people show a trend towards reduced digestive enzyme concentrations as they age. Some
authorities link this decline to an increased risk of degenerative diseases and provide some evidence that digestive
enzyme supplementation may be beneficial to counter these outcomes as we age. 7 Other studies reveal that digestive
enzyme supplementation may be helpful in the management of various arthritic and allergic conditions as well as being
a potentially important adjunctive treatment for certain cancers.2,8,9

Clinical Application and Mechanism of Action
1. Post-Meal Bloating and Abdominal Discomfort (Indigestion or Dyspepsia)
Evidence has shown that digestive enzyme supplementation can improve digestion of a large, high fat, very rich
meal, in individuals with normal digestive processes. The subjects given the Digestive Enzymes reported less
bloating, perception of gas and fullness after consuming the same large, high fat, very rich meal as those given the
placebo. One clinical observation of significance suggests that individuals who chronically experience post-meal
(postprandial) bloating, belching or gas tend to have low gastric acidity if the symptoms arise shortly after
consuming a meal, whereas in patients where these symptoms develop an hour or more after eating, the problem
is more likely to be a result of digestive enzyme deficiency.10 Some reports indicate that 58% of the population
suffer from some type of digestive disorder and may thus, benefit from the use of digestive enzyme
supplementation.7
2. Cystic Fibrosis, Pancreatitis, Crohn’s Disease, Celiac Disease
These conditions have been shown to benefit from the use of digestive enzyme supplementation as insufficient
digestive enzyme synthesis and secretion are hallmark features of each of these conditions.2,3,4,5,6
3. Arthritic Conditions
Although not well acknowledged, some health practitioners indicate good results with various arthritic patients when
Digestive Enzymes are added to the treatment program. Dr. A. Renshaw from Manchester in England, reported in
the Annals of Rheumatic Diseases that he obtained good results with enzyme treatment in over 700 patients with
rheumatoid arthritis, osteoarthritis, or fibrositis. Some cases of ankylosing spondylitis and Still’s disease (Juvenile
Rheumatoid Arthritis) have also responded well to this intervention. 7 Other reports include favorable outcomes in
patients with multiple sclerosis and lupus (systemic lupus erthymatosus). The mechanism of action in these cases
appears to involve interaction with the body’s immune system. Animal and human studies demonstrated that, in
certain instances, a person can develop a leaky gut, which implies that the normal gut lining has been damaged or
is somehow defective, allowing certain partially digested food matter to be absorbed from the gut into the
bloodstream. Once in the bloodstream these substances trigger a response from the immune system, producing
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immune complexes (a type of antigen-antibody reaction), with accompanying inflammatory reaction and a
worsening of the above-noted conditions. German researchers have shown that the use of digestive enzyme
supplements in these cases can dissolve and clear these immune complexes, helping to improve the patient’s
overall condition.2,11,12
4. Cancer Treatment Support
Studies on humans and animals suggest that Digestive Enzymes may also be of value in the prevention and
treatment of certain cancers. The Scottish embryologist, Dr. John Beard, proposed in 1906 that pancreatic
enzymes represent the body’s main defense against cancer and would be useful in cancer treatment. Acting on his
hypothesis, a number of researchers pursued this line of investigation and the medical literature in the first two
decades of the 20th century provided documentation of several case reports of tumor regression and even
remission in terminal cancer patients treated with pancreatic enzymes.9
Dr. Beard (an embryologist) discovered that in all animals the pancreas is secreting enzymes well before birth.
Beard also noted that the placenta of all mammals invades the uterus and then on a certain day, its invasive growth
is shut off, which in humans is 56 days after conception. Beard realized that the day the placenta stopped growing
was the same day the pancreas started producing enzymes. From this he theorized that pancreatic Digestive
Enzymes were a signaling agent that stopped the cancer-like invasion of the placenta into the uterus. Despite the
ridiculing he received for this theory, Beard and others went on to shown that Digestive Enzymes can, in fact, stop
the growth of invasive cells, including many different human cancer cell lines.13 After Beard’s death in 1923, the
enzyme theory was largely forgotten until 1963, when Dr. Gonzalez, a doctor involved in the use of Digestive
Enzymes, was diagnosed with pancreatic cancer and treated himself with high dose oral pancreatic enzymes. The
treatment was successful and in 1993, Dr. Gonzalez was asked by the National Cancer Institute (NCI) to present
some of his cancer cases. He presented 25 cases involving a variety of different cancers. Based on his
presentation, Dr. Gonzalez was a awarded a research grant from the NCI to perform a study on 12 patients with
diagnosed pancreatic cancer.9,13
The overall survival rate for pancreatic cancer is normally less than one percent at five years, after diagnosis. It is
one of the most highly malignant cancers of humankind, is considered to be incurable at this time, and is the fifth
leading cause of cancer death in the United States, claiming 27,800 lives in 1996. In the two-year study by
Gonzalez, he was able to significantly improve survival in the majority of patients who followed his protocol, which
included diet, nutritional supplements, detoxification procedures and large doses of proteolytic enzymes (25-40 gms
of porcine lyophilized pancreas product daily, taken in capsule form, away from meals, and spread evenly
throughout the day). Gonzalez has now gone on to receive full funding to do multi-institute studies using Digestive
Enzymes, based on these encouraging preliminary results.9
5. HIV and AIDS
Nutrient malabsorption is a negative prognostic factor in acquired immunodeficiency syndrome (AIDS). Recent
studies have shown that pancreatic insufficiency is a co-determining factor of malabsorption in these cases. As
such, a study was performed to test the efficacy of pancreatic enzyme supplementation in AIDS patients with
known fat malabsorption problems. The study showed that the use of the digestive enzyme product Creon, at a
dose of 1000 units of lipase enzyme per gram of ingested dietary fat, was highly effective in reducing fecal fat loss.
The researchers indicate that if other double-blind studies reveal similar findings, then pancreatic enzyme
supplementation can be added to the weapons in the fight against HIV/AIDS-associated malabsorption.14
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Dosage and Standardized Grade
Digestive Enzymes are available in two forms, those derived from the glands of animals (usually hog pancreas), and
those derived from non-animal sources (e.g., the fermentation of wheat bran by Asperigillus oryzae to yield
carbohydrases such as alpha and beta amylase, cellulase, lactase, sucrase and maltase, as well as protease I and
protease II Digestive Enzymes). Bromelain and papain enzymes are also available from the pineapple stem and the
papaya, respectively.
Potency of Digestive Enzymes is often listed as U/gm, where U equals activity units, and 1 unit (U) is defined as the
amount, which catalyzes the transformation of one micromole of substrate per minute under defined conditions (e.g.,
25 degrees C and optimal pH conditions). Each commercial digestive enzyme product has a different composition and
U/g potency, making it very difficult to decide which of these is effective for certain applications. For improvement of
digestion and general health support, the following minimum requirements would define a respectable digestive
enzyme product on a per dosage basis:
Amylase - 24,000 U/g
Proteases - 6,000 U/g
Cellulase - 200 U/g
Lactase - 4,000 U/g
Lipase - 1,000 U/g 15,16
1. General Health Support and Improved Digestion (see above minimum requirements)
2. Celiac Disease - a proven intervention has used a pancreatic enzyme source yielding 5,000 IU of lipase, 2,900 IU
of amylase, and 330 IU of protease. Patients took six to ten capsules per day17
3. Multiple Sclerosis and Cystic Fibrosis - a product known as Pancreatin (10X) has been used in these cases, at 350700 mg, three times per day between meals, where IX potency indicates that the preparation of hog pancreatic
enzymes has in each milligram not less that 25 USP units of amylase activity, not less than 2 USP units of lipase
activity, and not less than 25 USP units of protease activity (USP represents United States Pharmacopoeia). A full
strength product usually provides 10 times the 1X dosage or is listed as 10X potency.18
4. Cancer Treatment - the study by Gonzalez used 25-40 gms per day of porcine lyophilized pancreas product in the
treatment of pancreatic cancer.9
5. HIV/AIDS - researchers used a product known as Creon at 1,000 units of lipase enzyme per gram of ingested fat. 14
6. Severe Pancreatic Insufficiency - doses as high as 1,000,000 USP units of Pancreatin were successful in managing
severe pancreatic insufficiency in a clinical trial.19

Adverse Side Effects, Toxicity and Contraindications
At supplemental doses used to improve digestion and health optimization, Digestive Enzymes are not associated with
any adverse side effects or toxicity. Studies using significantly higher doses for the treatment of cancer, allergies and
pancreatic insufficiency etc., have also reported very few side effects and/or cases of
intolerance.2,3,4,5,6,7,8,9,10,11,12,13,14,17,19

www.meschinohealth.com

24
Meschino Health Comprehensive Guide to Accessory Nutrients and Essential Oils
Accessory Nutrients and Essential Oils

Drug-Nutrient Interactions
There are no well-known drug-nutrient interactions for Digestive Enzymes, although the inclusion of high dose
bromelain may potentially enhance the anti-clotting effects of warfarin. It is best not to take betaine hydrochloride at
the same time as Digestive Enzymes to improve digestion, as the acidity from betaine hydrochloride will denature the
Digestive Enzymes, rendering them inactive. Experts suggest taking betaine hydrochloride at the beginning of a meal
and Digestive Enzymes at the end of a meal, when these supplements are being used to improve digestion and
absorption.20

Pregnancy and Lactation
During pregnancy and lactation, the only supplements that are considered safe include standard prenatal
vitamin and mineral supplements. All other supplements or dose alterations may pose a threat to the
developing fetus and there is generally insufficient evidence at this time to determine an absolute level of
safety for most dietary supplements other than a prenatal supplement. Any supplementation practices
beyond a prenatal supplement should involve the cooperation of the attending physician (e.g., magnesium
and the treatment of preeclampsia.)
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Dimethylaminoethanol (DMAE)
(Deanol)
General Features
Dimethylaminoethanol (DMAE), also known as Deanol, is a naturally occurring substance that is structurally similar to
choline, a nutrient used by the brain to make the memory chemical acetylcholine. Studies on DMAE date back to the
1950’s and indicate that DMAE may be of value in the treatment of autism and for children with hyperkinetic behavior
and learning disorders. Initially, it was claimed that DMAE could increase brain levels of acetylcholine based upon
animal experimentation, but concrete evidence is lacking to support this effect in humans.1,2,3,7

Principle Active Constituents
2-Dimethylaminoethanol (DMAE) is the active ingredient and was marketed as a prescription drug in the 1960’s and
1970’s under the name Deanol.4,5 DMAE is now a natural health product and is no longer categorized as an over-thecounter or prescription drug.9

Clinical Application and Mechanism of Action
1. Attention Deficit Disorder, Childhood Hyperactivity and Autism
Some studies have shown that DMAE can improve attention span and decrease irritability in children affected by
attention deficit problems and hyperactivity disorders.4, In one study involving 74 children referred for treatment for
childhood hyperactivity, 500 mg of Deanol per day was shown to be as effective or better than the drug
methylphenidate with respect to improved learning capability and correction of behavior disorders.4
A 1988 survey by the Institute for Child Behavior in San Diego revealed that DMAE was the second most popular
supplement used by parents to help their children with autism, after vitamin B6 and magnesium, with two parents
indicating improvement for every one parent reporting a worsening of the condition from DMAE supplement use. 1
2. Dementia and Alzheimer’s disease
Several studies have tested the use of DMAE in Alzheimer’s and dementia patients. Overall, results do not show
an improvement in memory or cognitive function, but do suggest that it may reduce depression, irritability and
anxiety, and increase motivation-initiative.3,1,8

Dosage and Standardized Grade
1. Childhood Attention Deficit Disorder, Hyperactivity And Autism - 500 mg per day has been used in various studies,
but 100 mg once or twice per day can be used. DMAE’s effects generally develop slowly over a period of two to
four weeks.4,9
2. Alzheimer’s disease and Dementia - Doses up to 600 mg, three times per day, have been used without untoward
side effects.3 However, some patients have reported increased confusion and drowsiness in trials with Alzheimer’s
patients.10,11,12
3. General Wellness - Doses as low as 10 to 20 mg per day have been used to produce a pleasant degree of central
nervous system stimulation within 7-10 days. One study on medical students demonstrated greater daytime
energy, attentiveness, sounder sleep and better ability to concentrate than the placebo group, when given a daily
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dosage of 10 mg for the first week and two, 10 mg tablets per day for the second week, after which the subjects
could modify their own dosage for a total of six consecutive weeks.13

Adverse Side Effects, Toxicity and Contraindications
DMAE can cause drowsiness and confusion in some Alzheimer’s patients. Other reported side effects include lucid
dreaming, depression and hypomania (moderate mania). 10,11,12 As well, dull headache can occur when used in large
initial doses and continued over-dosage can produce insomnia and tenseness of the neck, jaw, legs, and other sites.
Thus, it is better to build up the dosage slowly over time.13 Studies on humans and animals do not reveal any
significant toxicity of DMAE.13
Epilepsy - DMAE may exacerbate epileptic seizure frequency.13

Drug-Nutrient Interactions
Anticholinergic Medications - DMAE has the potential to alter the action of drugs intended to increase acetylcholine
levels, such as atropine, benztropine, hyposcyamine, ipratropium, scopolamine, trihexyphenidyl and scopolamine. 9

Pregnancy and Lactation
During pregnancy and lactation, the only supplements that are considered safe include standard prenatal
vitamin and mineral supplements. All other supplements or dose alterations may pose a threat to the
developing fetus and there is generally insufficient evidence at this time to determine an absolute level of
safety for most dietary supplements other than a prenatal supplement. Any supplementation practices
beyond a prenatal supplement should involve the cooperation of the attending physician (e.g., magnesium
and the treatment of preeclampsia.)
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Docosahexaenoic Acid (DHA) (Fish Oil) (See also EPA)
General Features
DHA is an omega-3 fatty acid that is found in fish oil along with EPA (Eicosapentaenoic Acid). Unlike EPA, DHA does
not directly participate in the formation of prostaglandins or eicosanoids (hormone-like substances produced by local
tissue). However, DHA can be converted to EPA, which is the immediate precursor of prostaglandin series-3. It also
appears that unlike EPA, DHA may not reduce platelet clotting behaviour.1,2,3
DHA is one of the most abundant fatty acids in the brain, where it is required for normal growth and development of the
brain, nervous system and retina. DHA is essential for normal visual and neurological development in infants.4,5
Double-blind evidence links DHA supplementation in premature infants to better brain functioning.6
DHA has been shown to reduce levels of blood triglycerides.1

Supplementation Studies and Clinical Applications
1. Eczema
Supplementation with various essential fatty acids has been shown to be beneficial in the treatment of eczema.
Although good results have been reported with gamma-linolenic acid, flaxseed oil or fish oil supplementation,
studies seem to show that the degree of improvement correlates with the increased concentration of DHA in serum
phospholipids. Thus fish oil supplementation may be the preferred essential oil supplement for these patients. 7
2. Asthma
Increasing DHA and EPA intake (through supplementation) can improve asthma in children by reducing the
concentrations of arachidonic acid. Arachidonic acid is the precursor of inflammatory 4-series leukotrienes. The
ingestion of fish oil supplements shifts leukotrienes synthesis from series 4 to series 5, which are less inflammatory,
helping to relieve asthma symptoms and improving respiratory function.8,9,10
3. Attention Deficit Hyperactivity Disorder (ADHD)
Some evidence suggests that children with ADHD may have significantly lower proportions of plasma
Docosahexaenoic Acid, which may reflect an impairment in the ability to convert EPA into DHA, or enhance
metabolism of EPA and DHA.
Burgess et al, are conducting a large intervention trial with ADHD children to see if essential fatty acid
supplementation yields an improvement over placebo.11
4. Nerve Conduction
Individuals with a genetic disorder known as Zellweger Syndrome are known to have low levels of DHA. DHA
supplementation in these individuals has demonstrated improvement in nerve myelination and nerve impulse
conduction, helping to improve muscle and vision function.15

Dosage Ranges
Therapeutic use of DHA is usually in the range of 1-3 gms of DHA from fish oil, most commonly 250 – 1,000 mg
per day.16
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Adverse Side Effects and Toxicity
See EPA (Eicosapentaenoic Acid)

Contraindications and Drug-Nutrient Interactions
Fish oil supplementation may increase blood cholesterol and at high doses may increase insulin resistance in
diabetics, who should not exceed 2.5 gm of fish oil per day (taken as a supplement). Unlike EPA, DHA does not
potentiate the effects of anti-coagulant drugs and therefore, is not contraindicated with their use.
There are no well-known drug-nutrient interactions for DHA.12,13,14
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Eicosapentaenoic Acid (EPA) (Fish Oil) (see also DHA)
General Features
Fish oil contains Eicosapentaenoic Acid (EPA) and Docosahexaenoic Acid (DHA). These omega-3 fatty acids occur in
fish oil typically as 18 percent EPA, 12 percent DHA, for a total of 30 percent omega-3 composition.
These unique omega-3 fatty acids provide a number of health benefits such as lowering triglycerides, reducing platelet
stickiness and providing immediate precursors that provide anti-inflammatory activity.1,2
Supplementation with fish oil has been shown to increase the synthesis of prostaglandins (hormone-like substances)
and other eicosanoids that reduce inflammation and decrease platelet coaguability and thrombotic tendencies, while
facilitating vasodilation.3,4,5
Various polyunsaturated fats of the omega-6 and omega-3 series provide the precursors for prostaglandin and
eicosanoids synthesis. Omega-3 fats from fish oil have been studied extensively and a number of clinical trials reveal
the benefit of omega-3 fatty acid supplementation in the prevention and management of various health conditions.3,4,5,6

Supplementation Studies and Clinical Applications
1. Lower Triglycerides
Fish oil supplementation has consistently been shown to help reduce hypertriglyceridemia by 30-64 percent5 (i.e.
salmon oil 30 gms per day). More typically 15 gm of fish oil per day is used to lower triglyceride levels.5
2. Decrease Platelet Stickiness
Studies demonstrate that fish oil supplementation reduces platelet coaguability and thrombotic tendencies, via the
conversion of EPA to prostaglandin-series 3 end products.5,7
3. Blood Pressure
Many studies have revealed that supplementation with either fish oil or flaxseed oil can lower blood pressure in
hypertensive subjects.8,9,10
4. Rheumatoid Arthritis
Studies using fish oil supplementation in patients with rheumatoid arthritis demonstrate that it can profoundly
reduce morning stiffness, joint tenderness and the synthesis of pro-inflammatory eicosanoids. Over a dozen
studies of this nature suggest its superiority in this regard to oils that feature gamma-linolenic acid (i.e. evening
primrose oil).6
5. Multiple Sclerosis
Dr. Roy Swank, a professor of Neurology, provided evidence that manipulating dietary fats can slow the
progression of M.S. In short the Swank Diet encourages less saturated and hydrogenated fats, one teaspoon per
day of cod liver oil (containing EPA and DHA), 40-50 gms (3-4 tablespoons) of polyunsaturated vegetable oils, with
fish consumption three or more times per week (plus low fat protein foods, vegetables and some nuts).6,11,12
6. Crohn’s Disease
Fish oil supplementation has been shown to benefit patients with Crohn’s Disease via its effects on promoting the
formation of anti-inflammatory eicosanoids.2
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7. Ulcerative Colitis
Treatment with EPA (3-4 gms per day) was shown to decrease the synthesis of pro-inflammatory leukotrienes and
platelet responsiveness in patients with ulcerative colitis in a small study.13
8. Raynaud’s Phenomenon
Due to its effects on prostaglandin metabolism, fish oil has helped some people with Raynaud’s Phenomenon in
double-blind research.14
N.B.: for eczema and asthma, see DHA (fish oil)

Dosage Ranges
For the above conditions mentioned in this section the usual dosage of fish oil is 10-15 gms of EPA plus DHA A
lesser, ideal amount for healthy people has not been determined.

Side Effects and Toxicity
Some individuals report gastrointestinal upset and fish-tasting regurgitation.6
DHA and EPA are very non-toxic, but fish oil is easily damaged by oxygen forming undesirable peroxides and other
free radicals. It should be consumed with adequate vitamin E to guard against oxidation (100-400 I.U. per day).15
Some patients experience nose bleeds due to the anti-clogging effect of EPA.16

Contraindications and Drug-Nutrient Interactions
Patients on anti-coagulant therapy must consult with their physicians before supplementing with fish oil. Fish oil can
further enhance the anti-clotting behaviour of platelets and potentially increase risk of bleeding disorders.17
Fish oil supplementation may also increase blood cholesterol, thus, certain heart disease patients must exercise
caution with use of fish oil supplementation.18
High doses of fish oil can increase insulin resistance in diabetics. The maximum dosage for diabetics should not
exceed 2.5 gm fish oils or 900 mg of purified EPA supplementation. This level appears to be safe and may decrease
platelet stickiness, which may help diabetics reduce risk of cardiovascular complications.19
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cardiovascular risk factors in NIDDM: a randomized, prospective, double-blind, controlled study. Diabetes Care 1994;17:37-44.

www.meschinohealth.com

34
Meschino Health Comprehensive Guide to Accessory Nutrients and Essential Oils
Accessory Nutrients and Essential Oils

Flaxseed Oil and Alpha-Linolenic Acid
General Features
Flaxseed Oil is a very rich source of alpha-linolenic acid, an omega-3 fat that the body can slowly convert to
eicosapentaenoic acid (EPA). EPA is the prominent omega-3 fat found within fish and fish oil that is linked to the
prevention of heart disease, cancer and demonstrates anti-inflammatory properties.1-4
Flaxseed Oil supplementation can help the body achieve a more optimal ratio of omega-6 fatty acids to omega-3 fatty
acids, which is considered to be 4:1.5 The North American diet provides a 20:1 ratio of omega-6 fatty acids to omega3 fatty acids, which is thought to contribute to the development of many chronic degenerative diseases. 6
Various polyunsaturated fats of the omega-6 and omega-3 series give rise to the formation of eicosanoids, including
prostaglandins (hormone-like substances that regulate local tissue inflammation, proliferation and other factors).
Studies reveal that supplementing with omega-3 fatty acids and lowering the omega-6 to omega-3 ratio results in
increase of synthesis of anti-inflammatory and more health-promoting prostaglandins.7,8
Studies reveal that Flaxseed Oil has a favourable effect on the immune system and that its alpha-linolenic acid is
converted to eicosapentaenoic acid (EPA), the immediate precursor of prostaglandin series-3 derivatives.9,10

Supplementation Studies and Clinical Applications
1. Anti-inflammatory and Autoimmune Reaction
Some evidence suggests that Flaxseed Oil inhibits autoimmune reactions as well as fish oil (EPA). It may take a
little longer, but it is less expensive and Flaxseed Oil does not produce the fish smelling regurgitation associated
with fish oil supplementation.11
2. Cancer
Dr. Joanna Budwig of Germany is a leading expert on essential fatty acid nutrition and has built an international
reputation for treating cancer and other degenerative diseases with Flaxseed Oil.12 A major study demonstrated
that the combination of high dose antioxidants with essential fatty acids (including alpha-linolenic acid) was able to
halt the further progression of breast cancer in a group of 32 affected women, with spread of their condition to the
axillary lymph nodes. Supplementation was initiated as an adjustment to standard breast cancer treatment. 13
3. Heart Disease
Alpha-linolenic acid has been reported to lower cholesterol and blood pressure, in preliminary trials.14,15

Dosage Range
Flaxseed Oil supplementation for most applications is in the range of 1,000-4,000 mg per day.

Contraindications and Toxicity
Flaxseed Oil toxicity has not been reported at the above levels of intake and there are no known contraindications.

Drug-Nutrient Interactions
There are no well-known drug interactions with Flaxseed Oil.16
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Gamma-Linolenic Acid (GLA)
General Features
Evening primrose oil, black currant oil and borage oil contain Gamma-Linolenic Acid, which is an omega-6 fatty acid.
Gamma-Linolenic Acid is a precursor in the synthesis of prostaglandin E1 (PGE1), which is known to have antiinflammatory properties.1 Thus, Gamma-Linolenic supplementation has been used in the treatment of rheumatoid
arthritis and other inflammatory conditions.2
The body can synthesize Gamma-Linolenic Acid from linolenic acid (found in many vegetable oils), however people
with certain conditions appear to have a defect in the delta-6 desaturase enzyme that converts linolenic acid (LA) to
Gamma-Linolenic Acid (GLA). Patients with premenstrual syndrome, diabetes, scleroderma, Sjogren’s Syndrome,
Tardive Dyskinesia, eczema, and other skin conditions tend to have this metabolic block and research demonstrates
that supplementation with a medicinal oil, rich in GLA, has helped people with these conditions.
Furthermore, the delta-6 desaturase enzyme requires vitamin B 6, magnesium and zinc as cofactors to convert LA to
GLA.
Suboptimal status of these micronutrients also impairs the conversion of LA to GLA, as does the presence of transfatty acids and alcohol in the diet.3-15
There is also evidence that an excess intake of LA stimulates conversion of GLA to arachidonic acid via the delta-5
desaturase enzyme. Arachidonic acid is proinflammatory and contributes to cardiovascular risk and other health
problems.16
Nevertheless, supplementation with oils that contain Gamma-Linolenic Acid have shown them to be of benefit for
certain conditions.11-15
As a general reference, evening primrose oil contains 9 percent Gamma-Linolenic Acid, borage seed oil is 22 percent
GLA and black currant seed oil is 22 percent GLA and also contains 13 percent omega-3 fatty acids as alpha-linolenic
acid.1

Supplementation Studies and Clinical Application
1. Diabetic Neuropathy
Supplementation with Gamma-Linolenic acid-containing oil has been shown to help repair diabetic neuropathy and
prevent nerve damage in diabetics as evidenced by placebo-controlled studies.
Objective parameters, including nerve conduction studies, sensation and reflex testing were used to verify the
neurological improvement. Diabetics have a decreased ability to convert LA to GLA, which is important for nerve
cell membrane structure and impulse conduction. Supplementation of oils yielding as little as 240 to 480 mg of
GLA have shown proven benefit in the prevention and treatment of diabetic neuropathy. 17
2. Arthritis and Joint Inflammatory Diseases
Some studies have demonstrated that supplementation with evening primrose oil or black currant oil can
significantly reduce symptoms and signs of rheumatoid arthritis in double-blind, placebo-controlled, randomized
trials.
Other studies have failed to show improvement and researchers attribute this failure to the ability of GLA to raise
tissue levels of arachidonic acid, while reducing cell membrane concentrations of omega-3 fatty acids. In these
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cases fish, fish oil or flaxseed oil may be more beneficial. The dosage of GLA used in the successful studies
reported here used an oil yielding 2.8gm per day of GLA.18,19,20
3. Skin Inflammatory Conditions (Eczema, Psoriasis)
Supplementation with oils that yield GLA have demonstrated improvement in patients suffering from eczema
(atopic dermatitis) and psoriasis (GLA content of 274 mg, twice a day). - Studies using increased fish consumption
or fish oil supplementation have also shown benefit in patients with psoriasis.21-24

Dosage Ranges
For most conditions mentioned in this review supplementation of 270-540 mg GLA per day is typically used. This
implies that 3,000-6,000 mg of evening primrose oil would be required to yield this amount of pure GLA, as evening
primrose oil is 9 percent GLA content.

Side Effects and Toxicity
GLA is very non-toxic. Evening primrose oil has been reported to exacerbate symptoms of temporal lobe epilepsy,
which can sometimes be mistaken for schizophrenia.25,26
Drug-Nutrient Interactions
GLA-containing oils may increase seizure activity in patients taking anti-seizure medications.27
N.B. Concurrent supplementation of GLA, EPA, or LNA with a B-50 complex, vitamin E, vitamin C, zinc and
magnesium helps to encourage the synthesis of anti-inflammatory prostaglandins (series 1 and 3). These vitamins
and minerals act as cofactors to help catalyze enzymatic conversion of essential fatty acids to the more desirable
prostaglandins of the one and three series.1
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Gamma-Oryzanol
General Features
Gamma-Oryzanol (esters of ferulic acid) is a growth-promoting substance in grains and is isolated from rice bran oil for
use as a supplement. In 1970 Gamma-Oryzanol was approved as a medicinal treatment to lower cholesterol and
triglycerides (Japan).1 As far back as the 1960’s, Gamma-Oryzanol was shown to be effective in the treatment of
menopausal symptoms, including hot flashes, and subsequent studies have supported these findings. 1
Orally administered Gamma-Oryzanol is converted in the body to free ferulic acid.2

Supplementation Studies and Clinical Applications
1. Menopausal Symptoms
Supplementation with Gamma-Oryzanol (150 mg, twice per day) has been shown to reduce the secretion of
leutinizing hormone (LH) by the pituitary and promote endorphin release by the hypothalamus. 3 Hot flashes and
other menopausal symptoms (profuse sweating, mood changes) result indirectly from the over-secretion of
leutinizing hormone, which is attempting to initiate the start of another ovulatory cycle. The lack of response by the
immature egg cells in the ovaries in menopause results in an over-secretion of FSH (follicle stimulating hormone)
and LH by the pituitary, contributing to the onset of hot flashes and related symptoms. 4
Clinical trials involving menopausal women and women who had their ovaries surgically removed, have revealed
that 67-85 percent of women treated with Gamma-Oryzanol have experienced a significant reduction in
menopausal symptoms.5,6
2. Cholesterol and Triglyceride Lowering (Hypo-Lipidemic Effects)
A number of clinical traits reveal that 300 mg per day of Gamma-Oryzanol supplementation can lower cholesterol
by 8-12 percent and triglycerides by approximately 15 percent in subjects with elevated lipid levels.7,8,9
Gamma-Oryzanol supplementation increases the conversion of cholesterol to bile acids, increases bile acid
excretion, and inhibits the absorption of cholesterol from the intestinal tract to the bloodstream.10,11
These are important considerations for post menopausal women as heart disease is the most common cause of
death in women over 50 years of age in North America. The decline in circulating estrogen levels with menopause
predisposes postmenopausal women to a rise in blood cholesterol and the development of atherosclerosis. This is,
in part, due to the fact that estrogen increases the number of LDL- cholesterol receptors on body cells, enabling the
body to remove LDL-cholesterol from the bloodstream very effectively.12,13

Dosage
Menopausal Symptoms: 300 mg per day, taken in divided doses (ie. 150 mg, twice per day)
Hypolipidemic Effects: 300 mg per day, taken in divided doses (i.e. 150 mg, twice per day)

Adverse Side Effects and Toxicity
Toxicity studies on animals demonstrate that it is a very safe compound. No significant side effects have been
reported in human trials or experimental studies.14,15
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Drug Nutrient Interactions
There are no reported drug-nutrient interactions for gamma-olyzanol.
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Glucosamine Sulfate
General Considerations
Glucosamine-6-phosphate is the precursor from which all proteoglycans are synthesized. Proteoglycans are found in
the synovial fluid of joints, the vitreous humor of the eye, arterial walls, as well as bone and cartilage. They are major
components of the extracellular matrix or ground substance, a gelatinous material that forms a meshwork between
cells. Proteoglycans are proteins that contain many chains of glycosaminoglycans (formerly called
mucopolysaccharides).
Glycosaminoglycans are long, unbranched polysaccharides composed of repeating disaccharide units. The repeating
disaccharides usually contain an uronic acid or a glucuronic acid, and a hexosamine, and are frequently sulfated. All
hexosamines are derived from glucosamine-6-phosphate. Hence the synthesis of glucosamine-6-phosphate is
essential to the production of ground substance throughout our lives. This extracellular matrix is more than glue that
holds cells together. It also serves as a barrier to microorganisms from reaching cells. Because they are long and
negatively charged, glycosaminoglycans chains repel each other. As well, the proteoglycans occupy a very large
space and act as “molecular sieves”, determining which substances approach and leave cells. Their properties also
give resilience to substances such as cartilage, permitting compression and reexpansion (shock absorbing function)
There are at least seven types of glycosaminoglycans, which differ from each other based upon the monosaccharides
present in their repeating disaccharide units:
1. Chondroitin sulfate
2. Dermatan sulfate
3. Heparin
4. Heparin sulfate
5. Hyaluronic acid
6. Keratan sulfate I
7. Keratan sulfate II
Except for hyaluronic acid, the glycosaminoglycans are linked to proteins, usually attached covalently to serine or
threonine residues, and are hence also referred to as proteoglycans. Keratan sulfate I is attached to asparagine. The
synthesis of all glycosaminoglycans is dependent upon the presence of glucosamine-6-phosphate.
Glucosamine-6-phosphate
The body normally synthesizes glucosamine-6-phosphate by the transfer of an amino group from the amide of
glutamine to fructose 6-phosphate. Glucosamine can then be N-acetylated by an acetyltransferase enzyme to yield Nacetyl glucosamine-6-phosphate and N-acetyl galactosamine, which are then linked to UDP. Both N-acetyl
glucosamine and N-acetyl galactosamine are used as monosaccharides to form various glycosaminoglycans. The
glycosaminoglycans in joint cartilage are comprised of repeating units of glucuronic acid and N-acetyl galactosamine. It
appears that as some people age, they lose the ability to manufacture sufficient levels of glucosamine-6-phosphate,
and thus, there is a reduction in the synthesis of N-acetyl galactosamine and N-acetyl glucosamine. The result is that
cartilage loses its ability to act as a shock absorber and erosion of cartilage and ground substance can lead to
osteoarthritis. Radioisotope studies using C14 glucosamine indicate that glucosamine supplementation is a good
substrate for a kinase enzyme which yields glucosamine-6-phosphate, which can then be used to form
glycosaminoglycans.
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The best form of glucosamine has been shown to be Glucosamine Sulfate. N-acetylglucosamine is a poor substrate
for a kinase activity and glucosamine hydrochloride has poor supportive evidence for its use. It appears that the sulfur
component of Glucosamine Sulfate may be critical to its beneficial effects on arthritis and other problems.
Glucosamine ingestion also has a concurrent effect on increasing collagen production by chondrocytes, helping to
reverse the osteoarthritic process.1-9

Clinical Conditions and Mechanisms
1. Osteoarthritis
Oral Glucosamine Sulfate has been shown to decrease pain and improve mobility in osteoarthritic patients without
side effects, in a large number of double-blind, placebo controlled studies.
Mechanism: promoting the synthesis of glycosaminoglycans and collagen by chondrocytes. This may also have
application in Rheumatoid Arthritis as well.10-16
2. Wound healing
Oral glucosamine may speed the healing of surgical wounds and may diminish scarring, keloids, adhesions,
strictures.
Mechanism: Promoting the synthesis of hyaluronic acid by fibroblasts in the early stages of healing.
3. GI ulcers and inflammatory bowel disorders
In animal studies, glucosamine supplementation has been shown to be clinically useful for these conditions.
Mechanism: oral glucosamine increases production of heparan sulfate proteoglycans by the vascular endothelium,
thereby improving the endothelium’s barrier function. Extravasation of leukocytes and metastatic cancer cells
requires degradation of heparan sulfate. Heparan can inhibit neutrophil activation, adhesion, and chemotaxis and
like glucosamine has been reported to be effective for managing inflammatory bowel syndromes.
Interestingly, the metastatic capacity of cancer cells tends to correlate with their ability to produce heparanase. It is
concluded that heparan sulfate proteoglycans play an important role in stabilizing the subendothelial extracellular
matrix, cross-linking proteins and reducing their susceptibility to proteolytic degradation. Heparan therapy has been
successful in animals and humans with ulcerative colitis.
In both ulcerative colitis and Crohn’s disease there’s a marked deficiency in extracellular sulfated
glycosaminoglycans in the mucosa (ulcerative colitis) and submucosa (Crohn’s disease), as well as along the
vascular endothelium and subepithelial basal lamina.17-28

Dosage and Standardized Grade
For arthritic conditions and wound healing an oral dose of 500 mg taken three times per day is typical. In heavier
patients and those on diuretics, the total daily dosage should be 20 mg/kg body weight. For arthritic patients
improvement is usually noted within 8-12 weeks.
The best form of glucosamine is Glucosamine Sulfate.
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Toxicity and Contraindications
At the above recommended levels glucosamine sulfate is highly non toxic.
Rare side effects have included stomach upset, heartburn, diarrhea, nausea and indigestion. Patients with sulfa drug
or sulfite allergies can still take Glucosamine Sulfate. It is impossible to be allergic to sulfur because it is an essential
mineral for life. Individuals taking diuretics may need higher dosages (20 mg/kg body weight).29
There is some suggestion that glucosamine supplementation may increase insulin resistance in diabetics. The clinical
importance of this remains to be determined.30,31

Drug-Nutrient Interaction
There are no well-known drug-nutrient interactions for Glucosamine Sulfate.
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Glutamine
General Features
L-Glutamine is the most abundant amino acid in the bloodstream and in the body. It is involved in more metabolic
processes than any other amino acid, fulfilling a number of biochemical needs. It operates as a nitrogen shuttle, taking
up excess ammonia and forming urea. Ammonia, a by-product of certain normal biochemical reactions in the body
(including the brain) is toxic to the human body and thus glutamine serves an important function in helping to convert
ammonia into urea, a non toxic end product, which the body can easily eliminate. L-Glutamine can contribute to the
production of other amino acids, glucose, nucleotides, protein and glutathione. It is the principal metabolic fuel for the
epithelial cells that line the small intestine (enterocytes), and for certain immune cells, namely lymphocytes,
macrophages, and fibroblasts.1
Glutamine intake has been shown to enhance glutathione stores in conjunction with N-acetylcysteine, which may
forestall the progression of HIV infection to AIDS in afflicted patients. 2 Glutamine supplementation has been shown to
help protect the gastrointestinal tract from damage by certain chemotherapy drugs (i.e. fluorouracil) and also prevents
diarrhea that these drugs are known to produce.1,3
Glutamine supplementation has been shown to enhance immune system function and result in a lower level of
infection and a shorter stay in hospital following surgery, radiation treatment, bone marrow transplantation, and in
patients suffering from injury, compared with patients receiving Glutamine-free parenteral nutrition.4,5,6
Glutamine is a non-essential amino acid in that the body can synthesize it from the amino acid glutamic acid via the
Glutamine synthase enzyme.7
However, during periods of fasting, starvation, critical illness, cancer, AIDS and following trauma, radiation treatment,
surgery, bone marrow transplantation or in patients with a weakened immune system or catabolic stress, extra
Glutamine replenishment has been shown to be beneficial to re-establish homeostatis.7
Glutamine is also a main anti-catabolic agent in muscle, which when supplemented, may help preserve muscle tissue
(preventing its breakdown), during and after exercise. The heavier one trains, the greater the stress on the muscle
and the greater is the use of Glutamine.8
During and following exercise or trauma, large amounts of alanine and Glutamine are released from muscle. They then
travel through the blood stream to the liver where they can be used to form glucose and glycogen. The total loss of
alanine and Glutamine induced by exercise is above the amount available in muscle and represents more than 50
percent of the total loss of muscle amino acids and nitrogen loss from muscle tissue during exercise. Studies show
that during exercise other muscle amino acids (branched-chain amino acids) are used to donate their carbon skeletons
to make alanine and certain alpha ketoacids and amino acids, such as alpha ketogluturate and glutamic acid are
converted within the muscle to glutamine. Most notably, the branched-chain amino acid, leucine, isoleucine and valine
serve as a substrate for alanine synthesis, but higher levels of intramuscular glutamine (via supplementation) may help
to stop the catabolism of branched chain-amino acids, as glutamine can diffuse from the muscle and become a source
of glucose in the liver to help maintain blood glucose and liver glycogen levels during periods of stress (i.e.
exercise)8,9,10 This is also the role played by alanine, and thus, higher glutamine concentrations may reduce the
requirement for alanine synthesis in the muscle, and thereby spare the breakdown of muscle tissue (branched-chain
amino acid catabolism) during exercise and under other periods of catabolic stress (burn victims, infection, post
surgery etc). 8,9,10
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Supplementation Studies and Clinical Applications
1. HIV-Infection
Glutamine supplementation plus N-acetylcysteine supplementation enhances glutathione levels in HIV patients.
Higher glutathione status correlates with a slowing of the progression of HIV to AIDS. Glutathione depletion is
common in these patients due to increased free radical production. Glutathione is a first line antioxidant in the
quenching of free radicals and participates in Phase I and Phase II liver detoxification functions. 2
2. Post-Trauma, Radiation Therapy, Post Bone Marrow Transplant, Certain Chemotherapy Agents
These patients have been shown to benefit from additional Glutamine, although it may be required as part of
parenteral nutrition requiring medical prescription and supervision.4
3. Anti-Catabolic Effect with Exercise
Oral Glutamine has been shown to maintain muscle mass in catabolic patients. 11 However, Glutamine
supplementation may increase ammonia levels and add to the ammonia burden of certain patients and athletes,
jeopardizing recovery and performance respectively.8 To overcome this burden the use of alpha-ketogluturate has
been shown to act as a Glutamine precursor, without contributing to ammonia build up. However, L-glutamine at a
dose of up to 2,000-5,000 mg per day appears to be safe.
Oral ornithine alpha-ketogluturate reduces muscle catabolism in burn and surgery patients and is known to
increase muscle Glutamine levels. Ornithine alpha-ketogluturate also stimulates the release of growth hormone
and may thereby further provide an anti-catabolic and indirect anabolic effect on muscle tissue and lean mass, in
general. A daily dosage of 2-4 mg per day of ornithine alpha-ketogluturate is required to increase growth hormone
levels. 12,13,14
4. Prevention of Infections in Athletes
Glutamine supplementation in endurance athletes has been shown to reduce the incidence of infections in this
population, who are known to have their immune system suppressed by excess training of this nature. A doubleblind, placebo-controlled study showed that Glutamine supplementation at a dose of 5 gm, taken after the end of
exercise, in 151 endurance athletes resulted in a significantly lower incidence of infections (19%) compared to the
placebo group (51%), during the study period.24 It has been suggested that the immune system suppression
associated with endurance exercise, may be in part, due to reduction in Glutamine that results from intensive
training.25 Another study, using the same protocol, demonstrated that 81% of athletes taking Glutamine had no
subsequent infection during the study period compared to 49% in the placebo group.24

Dosage Ranges
N.B. As oral Glutamine supplementation can potentially produce undesirable levels of ammonia in the body, it is
unclear as to what levels of intake are safe (as a supplement). As an alternative oral ornithine alpha-ketogluturate has
been used to elevate Glutamine status without ammonia build up when taken orally.
1. HIV-infection: 7 gm, twice daily with 7 gm of L-Arginine twice daily.22
2. Recovering from illness (elderly), surgery, burn or wound healing: 10-30 gms per day of ornithine alphaketogluturate, in divided doses.15,16
3. Muscle anti-catabolic-anabolic effect with exercise training: 2-4 gms, three times daily with meals (ornithine alphaketogluturate) or 2,000 mg per day of L-Glutamine.17
4. Prevention of Infections in Athletes: 5,000 mg per day of L-Glutamine post exercise session.24,25
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Side Effects and Toxicity
L-Glutamine supplementation may increase the ammonia load on the body. Thus, medical supervision should
accompany high dose supplementation of L-Glutamine (above 2,000-5,000 mg per day).8
Ornithine alpha-ketogluturate supplementation is not associated with any side effects to date. 18,19
Glutamine may trigger epileptic seizures in epileptic patients, two case reports exist to support this side effect.26
Mania symptoms may develop at doses above 2,000 mg per day. These symptoms may develop in the absence of
prior bipolar disease.26

Drug-Nutrient Interactions
L-Glutamine:
Supplementation with L-Glutamine has been shown to reduce side effects associated with the use of methotrexate,
paclitaxel and chemotherapy drugs. It may also improve the efficacy of some chemotherapy drugs.
Use of Glutamine in these applications should be implemented in collaboration with the attending medical
physician.20,21
Ornithine Alpha-ketogluturate:
There are no well-known drug interactions with ornithine alpha-ketogluturate.22
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Grape Seed Extract and Related Procyanodolic Oligomers (Pycnogenol)
General Features
Grape Seed Extract and pine bark extract belong to a group of compounds known as procyanidolic oligomers
(PCO). These extracts contain flavonoids called proanthocyanidins, which are bound to other proanthocyanidins
forming proanthocyanidin dimers, trimers, tetramers and larger molecules. These unique flavonoid compounds are
powerful antioxidants and have been shown to inhibit the destruction of collagen, preserving the integrity of blood
vessels and capillaries throughout the body. These features make them useful agents in the prevention and
treatment of capillary fragility, venous insufficiency, varicose veins, diabetic retinopathy and macular degeneration.
They also inhibit the inflammatory process to a certain degree. 1,2
Grape Seed Extract and pine bark extract (Pycnogenol) products should contain 92-95 percent and 80-85 percent
PCO, respectively, to ensure sufficient amounts these bioactive agents.2

Supplementation Studies and Clinical Applications
1. Blood Vessel Support
PCO support collagen and ground substance, decreasing capillary permeability and fragility. PCO extracts have
been used to treat venous and capillary disorders, including venous insufficiency, varicose veins, capillary fragility,
diabetic retinopathy and macular degeneration of the eye.3-9
2. Connective Tissue Support
PCO support the collagen and ground substance of tendons, ligaments and cartilage. They also help to prevent
cartilage destruction associated with inflammation and arthritis. PCO also inhibit the release of pro-inflammatory
mediators such as histamine, proteases, prostaglandins and leukotrienes. PCO also demonstrate powerful
antioxidant function. No clinical trials with arthritis patients have been published, however, anecdotal evidence and
biological plausibility suggest that PCO extract supplementation may be useful in chronic arthritic and connective
tissue disorders.10,11,12
3. Vision
PCO extract has been used to help reverse or stabilize diabetic retinopathy and macular degeneration. It has also
been used to improve visual performance in the dark and after exposure to glare (200 mg per day). 8,9

Daily Dosage (standardized to 92-95% PCO content)
1. Therapeutic Purposes (Venous insufficiency, varicose veins, capillary fragility, diabetic retinopathy, macular
degeneration): 150-300 mg per day, in divided doses
2. General Health Support: 50-75 mg per day2

Toxicity and Contraindications
Procyanidolic oligomer extracts have been shown to be very non-toxic. They are water-soluble and any excess is
excreted in the urine. No side effects have been reported to date.

Drug-Nutrient Interactions
There are no known drug interactions for procyanidolic oligomer extracts.13
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5-Hydroxytryptophan (5-HTP)
General Features
5-HTP is a naturally occurring agent that is extracted from the seed of an African plant, known as the “Griffonia
Simplicifolia”. 5-HTP, unlike the amino acid tryptophan, easily crosses the blood-brain barrier. As a result, while only
three percent of an oral dose of tryptophan is converted to serotonin in the brain, studies indicate that over seventy
percent of an oral dose of 5-HTP is converted to serotonin. As serotonin is a neurotransmitter that elevates mood and
improves sleep quality, 5-HTP has been used in clinical trials to treat depression, insomnia and other conditions where
a rise in serotonin levels may be desirable.
Some evidence suggests that 5-HTP also increases endorphin and other neurotransmitter levels as well.1

Supplementation Studies and Clinical Applications
1. Depression
In several clinical trials 5-Hydroxtryptophan has been tested on its own or against other antidepressant drugs,
including selective serotonin re-uptake inhibitor drugs (SSRI) such as fluvoxamine (Luvox). Fluvoxamine exerts
anti-depressant activity comparable to Prozac, Zoloft, and Paxil.
In general, 5-Hydroxytryptophan has been shown to be as effective as other traditional antidepressants and tends
to be associated with fewer and less severe side effects. The usual dosage for this application is 100 mg, three
times daily.1-5 However, patients with depression should be under the care of a qualified health professional and
combining 5-Hydroxytryptophan supplementation with other anti-depressant drugs or supplements is
contraindicated and may result in life-threatening side effects (i.e. serotonin syndrome).6
2. Insomnia
5-HTP has been shown to improve insomnia and quality of sleep in affected subjects. For insomnia, a single 100
mg dose of 5-HTP, one hour before bedtime has been shown to improve duration and depth of sleep in one
placebo-controlled study.7
3. Fibromyalgia
Some evidence suggests that 100 mg (5-HTP) taken three times per day may reduce symptoms of fibromyalgia,
including pain and insomnia.8
4. Migraine
Migraine Headache Studies have provided evidence that patients who suffer from migraine headaches may
experience a reduction in frequency and severity of attacks with a dosage range of 400-600 mg per day, in divided
doses.9-13

Dosage Ranges
1.
2.
3.
4.
5.

Depression: 100 mg, three times daily2
Insomnia: a single dose of 25-100 mg, one hour before bedtime.4
Fibromyalgia: 100 mg, three times daily8
Migraine headaches: 150 mg, three times per day9
Anxiety: 100 mg, three times daily8
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Adverse Side Effects
In clinical studies using the above dosages, some patients experience gastrointestinal upset (i.e. nausea) or, less
often, headache, sleepiness, muscle pain, or anxiety.1-13
Drug-Nutrient Interactions and Contraindications
5-HTP should not be taken with other antidepressants, weight control drugs, other serotonin-modifying
substances, or agents known to cause liver damage. Individuals with liver disease or scleroderma should also
avoid 5-HTP.2,6,14
Herb-Nutrient Interactions
St. John’s Wort
5-HTP may potentiate the effect of St. John’s Wort on brain neurotransmitters and vice versa. These supplements
should not be taken concurrently.17
Toxicity
Animal studies have shown that high doses of 5-HTP can cause muscle jerks in guinea pigs, and when injected
has caused kidney damage in rats. To date, these problems and serotonin syndrome have not been reported in
humans, but the potential for serotonin syndrome to develop under certain circumstances (i.e. in combination with
antidepressant drugs) is very plausible.6,15,16
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Indole-3-Carbinol
General Features
Indole-3-Carbinol has been shown to be one of the major anti-cancer substances found in cruciferous vegetables.
Frequent consumption of these vegetables (broccoli, cauliflower, cabbage, Brussels sprouts, kale and bok choy) is
associated with reduced risk of cancer in many human and animal studies. 1-8 Indole -3-Carbinol is a member of the
class of sulfur-containing chemicals called glucosinolates (previously called thioglucosides).9 It is formed by the action
of myrosinase enzyme acting on the parent compound glucosinolates, whenever cruciferous vegetables are crushed
(e.g., chewing) or cooked.10,11 Indole-3-Carbinol and other glucosinolates (e.g., other indoles and isothiocyanates such
as sulforphane) are antioxidants and potent stimulators of Phase I and Phase II detoxification enzymes in the liver and
intestinal epithelial cells.12,13,14 In this capacity it helps the body more easily eliminate toxic compounds, including
many carcinogens.15,16,17 Indole-3-Carbinol also acts as a phytoestrogen (plant-based estrogens) and, in this capacity,
can bind to estrogen receptors in the body, reducing the ability of stronger estrogens from over stimulating
reproductive tissues such as the breast, cervix, uterus, and in males, the prostate gland. In this regard, the ingestion
of Indole-3-Carbinol is highly associated with the prevention of reproductive organ cancers in women and men. 3,4,8 It
also promotes the metabolism of certain endogenous estrogens (estrone) into a safer, less cancer-promoting form (2OH-estrone), further helping to reduce risk of reproductive organ cancers, according to modern wisdom. 18,19,20 Thus
far, human studies have used a dose of 300-400 mg per day to demonstrate this outcome.33

Clinical Application and Mechanism of Action
1. Prevention of Female Reproductive Cancers
In experimental animal testing with mice and rats, Indole-3-Carbinol and brussels sprouts, respectively, have
demonstrated an ability to reduce mammary cancer incidence in animals exposed to carcinogens that are known to
promote mammary cancer in these species.21,22 In human studies, the ingestion of Indole-3-Carbinol has been
shown to increase the metabolism of estrone hormone to 2-hydroxyestrone rather than the16-alpha-hydroxyestrone
metabolite. Studies indicate that 16-alpha-hydroxyestrone is associated with an increased risk of breast cancer in
women and, conversely, 2-hydroxyestrone is associated with a reduction in breast cancer risk. Thus, Indole-3Carbinol influences the body’s enzyme systems in a fashion that favorably influences the 2-hydroxyestrone to 16alpha-hydroxyestrone ratio, helping to reduce risk of breast cancer.20,21,23,24 A large prospective study involving
5,000 Italian women and a second study of patients with either benign or malignant breast lesions highlighted the
ability of a higher 2/16 hydroxyestrone ratio to predict which women were less prone to breast cancer development.
a. Breast Cancer: Epidemiological studies and experimental evidence strongly suggests that Indole-3-Carbinol may
reduce breast cancer risk through the above-cited mechanisms.25,26,27,28 To date there are no human intervention
trials that have tested Indole-3-Carbinol as a preventive or therapeutic agent against breast cancer.
b. Cervical Cancer: In a 12-week double-blind study, 8 of 17 patients with early-stage cervical cancer given 200 or
400 mg of Indole-3-Carbinol per day experienced a complete reversal of their condition. 29 Animal studies have also
shown that indole-3-carbinol can help prevent cervical cancer in the presence of various carcinogens.30,31
2. Respiratory Tract Papillomas
Indole-3-Carbinol supplementation reduced or halted the formation of papillomas (precancerous lesions) in 12 out
of 18 patients with recurrent respiratory tract papillomas in a small trial.32
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3. Prostate Cancer
In animal studies, the ingestion of Indole-3-Carbinol has been shown to inhibit the growth of PC-3-type human
prostate cancer cells by arresting their cell division cycle and by promoting apoptosis (programmed cell death).8 A
Seattle study of men living in that city indicated that men consuming three or more servings per week of cruciferous
vegetables had a risk of prostate cancer that was 50% lower than men consuming fewer servings of these
vegetables, after controlling for other confounding variables.33 To date there no human intervention trials have
tested Indole-3-Carbinol as a preventive or therapeutic agent against prostate cancer.

Dosage and Standardized Grade
1. General Health Maintenance: 25-100 mg per day34
2. Therapeutic Applications: 300-400 mg per day23

Adverse Side Effects, Toxicity and Contraindications
At doses of 800 mg per day, Indole-3-Carbinol has caused dizziness and unsteady gait (signs of nervous system
toxicity) in humans and in animal studies. As well, Indole-3-Carbinol is a powerful stimulator of phase I detoxification
enzymes, and as such, it may speed up the detoxification of certain medications, changing their required dosage.
However, one challenge study of this kind revealed that Indole-3-Carbinol intake did not interfere with oral
contraceptive medications.33 Nevertheless, health practitioners and patients should monitor their response to Indole-3Carbinol supplementation, if taken at therapeutic doses concurrently with other drugs. According to animal studies,
this appears to be especially true in regards to the following medications:

testosterone replacement therapy

oral contraceptives

hormone replacement therapy

anti-seizure medications

immune-suppressant and anti-viral drugs

digoxin33

Drug-Nutrient Interactions
1. Antacids and Heartburn medications (H-2 antagonist drugs ): By reducing stomach acidity these drugs reduce the
absorption of indole-3-carbinol. Therefore, they should not be taken at the same time of day or at the same meal.33
2. More Rapid Detoxification Of Other Drugs: As stated above, Indole-3-Carbinol may speed up the detoxification of
any number of drugs due to its stimulation affect on phase I detoxification centers. Thus, patient monitoring is
required with Indole-3-Carbinol supplementation at the therapeutic doses mentioned previously (300-400 mg per
day).33
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Pregnancy and Lactation
During pregnancy and lactation, the only supplements that are considered safe include standard prenatal
vitamin and mineral supplements. All other supplements or dose alterations may pose a threat to the
developing fetus and there is generally insufficient evidence at this time to determine an absolute level of
safety for most dietary supplements other than a prenatal supplement. Any supplementation practices
beyond a prenatal supplement should involve the cooperation of the attending physician (e.g., magnesium
and the treatment of preeclampsia.)
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Lipoic Acid (Thioctic Acid)
General Features
Lipoic Acid is a sulfur-containing, vitamin like substance. Although the body manufactures Lipoic Acid, under certain
circumstances, supplementation has been shown to be beneficial.
Lipoic Acid functions as a co-enzyme (with vitamin B1 and niacin) in the conversion of pyruvate to acetyl co-enzyme A,
thus it is essential for aerobic energy metabolism.1
Lipoic Acid is also a water soluble and fat soluble antioxidant.2 With coenzyme Q10 and vitamin E, it appears to protect
mitochondrial DNA from the damaging effects of oxygen-free radicals; providing a potential anti-aging effect in
preserving mitochondrial DNA structure and function.3

Supplementation Studies
1. Diabetic Neuropathy
In Germany Lipoic Acid is approved as a drug for the treatment of diabetic neuropathy. Its therapeutic effects
appear to be mediated through its antioxidant effects. However, it has also been shown to improve blood glucose
metabolism, reduce glycosylation of amino acids (i.e. hemoglobin glycosylation), improve blood flow to peripheral
nerves and stimulate regeneration of nerve fibers in diabetic subjects. Lipoic Acid enhances insulin sensitivity in
diabetics, which explains its beneficial effects on blood glucose regulation and reduced blood amino acid
glycosylation.
For diabetic neuropathy studies reveal that combining 600 mg of Lipoic Acid daily, with 100 mcg of selenium, or
1,200 I.U. of vitamin E, produced significant results over the placebo.4-9
2. AIDS
Lipoic Acid supplementation in AIDS patients has been shown to increase plasma ascorbic acid, glutathione, and
T-helper lymphocytes and T-helper/suppressor cell ratio in a significant number of patients. All of these factors are
important biomarkers in AIDS progression, suggesting that Lipoic Acid supplementation may help slow the
progression of HIV and AIDS. The daily dosage was 1,500 mg, three times daily.
Studies indicate that Lipoic Acid inhibits HIV replication by reducing the activity of reverse transcriptase (the
enzyme responsible for manufacturing the virus from the DNA of lymphocytes) and inhibits the activation in HIV that
leads to viral replication.10,11,12
3. Other Applications
Lipoic Acid supplementation may be considered in liver cirrhosis and other liver damage, heart disease, cataracts,
heavy metal toxicity and support for detoxification and antioxidant functions.

Dosage
1. Diabetic Neuropathy: 300-600 mg daily1,3
2. AIDS (HIV): 1,500 mg three times daily
3. General Support: 20 – 50 mg daily
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Toxicity and Contraindications
Lipoic Acid is a very safe supplement with no significant adverse effects reported in over three decades of use in
diabetics. Animal studies demonstrate low toxicity.

Drug-Nutrient Interactions
As Lipoic Acid supplementation increases insulin sensitivity, insulin-dependent diabetics will need to adjust their insulin
dosage with Lipoic Acid supplementation. Therefore, these patients should not use Lipoic Acid supplementation
without consulting their physician or diabetic specialist.
In non-insulin dependent diabetics, the dosage of oral hypoglycemic drugs may also need to be adjusted with Lipoic
Acid supplementation.1
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L-Lysine
General Features
Lysine is an essential amino acid, which implies that it cannot be synthesized by the body. All essential amino acids
must be supplied by the diet or supplements in order to avoid a deficiency state. 1 Lysine deficiency is rare in
developed countries.
At supplemental levels of intake lysine interferes with replication of herpes viruses. A review of the research trials
investigating the benefits of lysine supplementation for people with cold sores (herpes type I) or genital herpes (herpes
type II) generally supports its use for these conditions.1,2
Herpes viruses tend to extract the amino acid arginine from the bloodstream in order to synthesize proteins they
require. L-Lysine appears to block the uptake of arginine or substitutes for it, inhibiting the herpes virus from
accessing the arginine it requires to thrive.2,3 Foods high in arginine content include chocolate, peanuts, seeds,
almonds and other nuts. It is though that these foods should be restricted in patients with herpes viruses to help
minimize or contain outbreaks.
Foods high in lysine include most vegetables, peas, beans, fish, turkey and chicken.4

Supplementation Studies and Clinical Applications
1. Herpes I and II
At the first sign of an outbreak, 1,000 mg L-Lysine, three times daily has been shown to help contain the episode.
Taking 1,000-3,000 mg per day may also help to reduce the number of outbreaks as a prophylactic measure.5
2. Growth Hormones
L-lysine supplementation has been shown to increase the release of growth hormones and thus may be used to
support lean mass and an anti-aging intervention by some individuals.7
Dosage Ranges
1. Herpes Simplex: 1,000-3,000 mg per day is the usual daily dosage in the treatment or prevention of herpes I and
II.
2. Growth Hormone Release: 1,000 – 2,000 mg taken just prior to bedtime, usually in conjunction with 1,000 – 2,000
mg of arginine pyroglutamate.7

Adverse Side Effects and Toxicity
At supplemental amounts (1,000-3,000 mg per day) no consistent adverse effects have been reported in humans.
Abdominal cramps and transient diarrhea have been reported at doses of 15-40 gms per day.1 Note that during a
herpes outbreak some patients my take more than 10 gm per day to block the replication of the virus.

Drug-Nutrient Interactions
There are no well known drug interactions with L-Lysine.6
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Malic Acid
General Features
Malic Acid is synthesized in humans as one of the steps in the Kreb’s cycle during the production of ATP, which is the
body’s primary source of energy. 1 It occurs in high concentrations in apples and is often referred to as apple acid. In
food processing it is used to acidify wines, acid drinks, fruit juices, soda water and various soft drinks. Malic Acid is
also used in cosmetic products to adjust the pH of the product and to act as a moisturizing agent, often in the form of
sodium malate. 2

Clinical Application and Mechanism of Action
1. Fibromyalgia - Malic Acid supplementation in combination with magnesium supplementation has been shown to
improve fibromyalgia in a six-month, double-blind, cross-over trial, involving 24 fibromyalgia patients. In this study,
the treatment group demonstrated a significant reduction in the severity of pain and tenderness and in some
psychological symptoms associated with their condition, during the period they ingested 1200-2400 mg of Malic
Acid and 300-600 mg of magnesium per day. During the cross-over period, when placed on the placebo, their
muscle pain scores rose from 6.8 to 21.5 within two days, in the six patients comprising this sub-group. However,
in a shorter trial of only four weeks, the combination of Malic Acid (1200 mg) and magnesium (300 mg) was not
effective in reducing pain in a double-blind, cross-over trial of patients with fibromyalgia. This may indicate that a
longer period of treatment is required to realize improvement in these cases. 3,4
2. Chronic Fatigue Syndrome - It is speculated that Malic Acid supplementation in combination with magnesium
supplementation may be helpful in the treatment of chronic fatigue syndrome. There is one published report to
support this contention, but better controlled studies are required to substantiate this application. However, chronic
fatigue syndrome is similar in nature to fibromyalgia, thus practitioners may wish to utilize this intervention on a
therapeutic trial basis. 5

Dosage and Standardized Grade
Fibromyalgia (and Chronic Fatigue Syndrome) - Malic Acid, 600 mg, twice per day and magnesium, 150 mg, twice per
day (up to 2400 mg of Malic Acid and 600 mg of magnesium have been used safely). 3,4

Adverse Side Effects, Toxicity and Contraindications
Current research does not indicate any adverse side effects from the use of Malic Acid at the above-cited levels of
intake. 6
Drug-Nutrient Interactions
At present there are no known drug-nutrient interactions with Malic Acid. 6
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Pregnancy and Lactation
During pregnancy and lactation, the only supplements that are considered safe include standard prenatal
vitamin and mineral supplements. All other supplements or dose alterations may pose a threat to the
developing fetus and there is generally insufficient evidence at this time to determine an absolute level of
safety for most dietary supplements other than a prenatal supplement. Any supplementation practices
beyond a prenatal supplement should involve the cooperation of the attending physician (e.g., magnesium
and the treatment of preeclampsia.)

References: Pregnancy and Lactation
1. Encyclopedia of Nutritional Supplements. Murray M. Prima Publishing 1998.
2. Reavley NM. The New Encyclopedia of Vitamins, Minerals, Supplements, and Herbs. Evans and
Company Inc. 1998.
3. The Healing Power of Herbs (2nd edition). Murray M. Prima Publishing 1995.
4. Boon H and Smith M. Health Care Professional Training Program in Complementary Medicine.
Institute of Applied Complementary Medicine Inc. 1997.

1.
2.
3.
4.
5.
6.

Baynes J, dominiczak M. Medical Biochemistry. New York: Mosby, 1999:182-3
Fiume Z. Final report on the safety assessment of Malic Acid and Sodium Malate. Int J Toxicol 2001;20(Suppl1):47-55
Russell IJ, Michalek JE, Flechas JD, Abraham GE. Treatment of fibromyalgia syndrome with Super Malic: a randomized, double blind,
placebo controlled, crossover pilot study. J Rheyumatol, May1995;22(5):953-8
Abraham GE, Flechas JD. Hypothesis: Management of fibromyalgia rationale for the use of magnesium and malic acid. J Nutr Med
1992;3:49,59
Anonymous. A follow-up on malic acid: CFIDS Buyers Bluc Health Wathc. Spring, 1993
Healthnotes, Inc. 2001. Malic acid:www.puritan.com

www.meschinohealth.com

64
Meschino Health Comprehensive Guide to Accessory Nutrients and Essential Oils
Accessory Nutrients and Essential Oils

Melatonin
General Feature
Melatonin is a molecule that has been found in every animal and plant studied to date, from human beings to the most
primitive one-celled algae that evolved more than three billion years ago. In each organism, Melatonin’s molecular
structure is identical. This sameness is a rare occurrence in biology.
In all the life forms studied, Melatonin has been produced in the same circadian (daily secretion pattern) rhythm, with
higher levels produced at night than during the daytime.
In humans, Melatonin is produced and secreted by the pineal gland in the brain. It is synthesized from serotonin,
which itself is synthesized from 5-hydroxytryptophan and tryptophan. In the human body Melatonin acts as a
hormone, neurotransmitter, antioxidant and immune system modulator.
It is best known for its ability to induce sleep and elevate mood. Humans produce five to ten times more Melatonin at
night than during the day, a circadian rhythm found in animals as well. Peak amounts occur around two or three
o’clock in the morning.
After puberty the body’s production of Melatonin declines. By age 40 humans produce approximately 60 percent less
Melatonin than a 10 year old and by age 70 or 80 Melatonin levels may be undectable. 1
With respect to its antioxidant properties, Melatonin is unique in that it is both a water-soluble antioxidant and a fatsoluble antioxidant. Some studies suggest that as an antioxidant it is twice as effective as Vitamin E, five times as
efficient as glutathione, and five hundred times more effective than the synthetic DMSO. However, Melatonin is
produced in picograms (a trillionth of a gram – the smallest amount of any hormone), whereas Vitamin E, and other
antioxidants, are present in much higher concentrations.2

Supplementation Studies and Clinical Applications
1. Insomnia
Low Melatonin secretion at night which commonly accompanies aging, can be a cause of insomnia. Several
double-blind trails show that Melatonin supplementation can be useful in the treatment of insomnia. Taken within
one hour of bedtime, Melatonin has been shown to shorten the time needed to fall asleep, reduce the number of
night awakenings, and improve sleep quality. Low Melatonin levels are an extremely common cause of insomnia in
the elderly, who manufacture 90-99 percent less Melatonin than a ten-year old.3-10
2. Jet Lag
Several double-blind studies demonstrate that Melatonin is very effective in relieving jet lag. The best approach
appears to be taking Melatonin in the first evening after arriving at the new destination (where there is a time zone
change). Shift workers may also take advantage of this strategy to reset the body internal wake-sleep cycle.11-16
3. Other Considerations
As Melatonin is also an antioxidant, an immune system modulator and a core temperature regulator it is being
tested for various other health applications:
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a. Tension and cluster headaches - Some preliminary, double-blind studies suggest that Melatonin supplementation
may help in certain cases (1-3 mg at night).17,18 This affect has been attributed to Melatonin’s ability to prevent a
rise in core temperature, which is linked to cluster headaches.35,36
b. Sarcoidosis - Preliminary evidence has shown improvement in patients with sarcoidosis (20 mg at night).19
c. Adjunctive Cancer Treatment - Early trials indicate that Melatonin supplementation, as an adjunct to cancer
treatment may help inhibit the progression of breast cancer, reduce the PSA levels in prostate cancer patients and
improve disease-free survival in melanoma patients, as well as patients with brain and lung cancer (20 mg at night).
Of course, more research is required before any conclusive statements can be made about this application.20-27 In
a study of cancer patients with solid tumors in various organs the intake of Melatonin (40 mg per day) enhanced the
effectiveness of interleukin-2 therapy by enhancing its anti-tumor immune effect or by increasing susceptibility of
cancer cells to the cytolysis by cytotoxic lymphocytes.37
d. Immune System and AIDS - Maestroni and Conti demonstrated in 1995 that T-helper-2 lymphocytes possess
Melatonin receptors. When Melatonin docks with its receptor on the T-helper cell, a cascade of events is set in
motion releasing important signalling agents (cytokines) that strengthen immune function in various ways. For
example, natural killer cell production rose by 240 percent in healthy young men taking 20 mg of Melatonin each
night for a period of two months.
Melatonin may also inhibit viral replication and has been shown to increase T-helper cell numbers and natural killer
cell numbers in HIV-infected individuals. Further research is underway to substantiate these findings (20 mg at
night).28,29
e. Birth Control/Contraceptive - Very high doses of Melatonin inhibits ovulation in animals and women. A new birth
control is now being tested known as B-Oval. It contains no estrogen, but rather high dose Melatonin (75 mg) and
0.3 mg of progestin.30

Dosage Ranges
Insomnia and Jet Lag (Shift Workers) - 0.1 mg to 3.0 mg (note 0.1 mg equals 100 mcg), one to two hours before
bedtime. It is best to start with a small dose and work up, based upon improved sleep with no awakening and morning
drowsiness.
N.B. Taking a high dosage of Melatonin (5 – 75 mg) should only be undertaken with knowledge of a physician, who is
able to monitor blood work and other parameters, as these dosages are still experimental and long-term safety is
unknown at this time.38

Adverse Side Effects and Toxicity
Taking doses that are too high can result in morning grogginess, headaches and/or abdominal cramps. 31,32
Melatonin testing in humans and animals indicate that it is very non-toxic.1,33
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Contraindications and Drug-Nutrient Interactions
Some cases of depression can be aggravated by Melatonin supplementation. 34 Some antidepressant drugs stimulate
the production of Melatonin and others, such as fluoxetine (Prozac), may lower Melatonin levels. It is probably best at
this time not to combine Melatonin with any other drug that targets brain chemistry or neurotransmitter levels. 35,36
A number of drugs have been shown to deplete Melatonin levels. Some of these include aspirin, ibuprofen, betablockers, calcium channel blockers, sleeping pills, tranquillizers, fluoxetine (Prozac), caffeine, steroids and tobacco.1
The clinical significance of this is yet to be determined, in regards to whether or not patients on these substances
require Melatonin supplementation to compensate for the depletion of Melatonin (author’s note).
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Modified Citrus Pectin
General Features
Modified Citrus Pectin is a dietary supplement that has demonstrated an ability to prevent the spread of cancer
(metastasis), with strong evidence to support its use in the prevention and/or management of prostate cancer
metastasis. Modified Citrus Pectin is a special form of pectin that has been altered in the laboratory by a proprietary
process that shortens the length of pectin’s polysaccharide chain. This results in a lower molecular weight, enabling
the molecule to be absorbed through the intestinal wall into the bloodstream. By contrast, pectin itself cannot be
absorbed from the intestinal tract into the bloodstream and thus, is primarily categorized as a type of water-soluble
fiber with a proven ability to lower cholesterol and provide other health benefits via its actions in the intestinal tract.
Pectin is found in the peel and pulp of citrus fruits such as lemons, grapefruits, oranges and tangerines. Its long chain
of monosaccharides has numerous branches with important binding capabilities, which play a key role in pectin’s
unique anti-metastatic attributes. Therefore, researchers were interested in manipulating pectin’s structure is such a
way as to allow it to be absorbed into the bloodstream, while maintaining its ability to bind to carbohydrate-binding
proteins (glycoproteins) on the surface of metastatic cancer cells, blocking their ability to invade adjacent tissue, and
inhibiting their proliferation and colonization into new tumor masses. As explained below, Modified Citrus Pectin does
not prevent the development of cancer (cancer initiation), but rather appears to play an important role in preventing the
spread of cancer to other tissues (metastasis), which usually is the manner in which cancer death occurs.

Principle Active Constituents
The laboratory modification of citrus pectin to Modified Citrus Pectin yields a galactose-rich pectin product with a lower
molecular weight than citrus pectin in its native (original) form. This structural modification allows Modified Citrus
Pectin to be absorbed from the intestinal tract into the bloodstream, and exert an anti-metastatic effect on cancer cells,
which contain certain carbohydrate-binding proteins (galectins) on their cell surface.

Clinical Application and Mechanism of Action
1. Preventing the Spread of Cancer (Anti-metastatic)
One of the dominant carbohydrates contained within Modified Citrus Pectin is galactose. Galactose has a strong
affinity for binding to the surface of metastatic cancer cells, which express a particular cell surface receptor known
as galectin-3 (a galactoside-binding lectin). In turn, the binding of Modified Citrus Pectin to the galectin-3 receptor
on metastatic cancer cells creates a type of galectin-3 blockade. With the galectin-3 receptor blocked in this
fashion, cancer cells are less able to adhere to other healthy tissues and cells, essentially inhibiting cancer cells
from invading and spreading to new areas and tissues in the body (anti-metastatic effect). As well, the blockade of
the galectin-3 receptor prevents cancer cells from adhering to each other, discouraging their ability to form colonies
(tumor mass). If cancer cells are deprived of their own adhesive ability, they fail to thrive and can be more easily
destroyed by the body’s immune system. Thus, Modified Citrus Pectin has been shown to attach to galectin-3
receptors on metastatic cancer cells, preventing their clustering and colonization into a larger tumor mass and
blocking their ability to spread to other tissues. Interestingly, non-metastatic cancer cells do not have high levels of
galectins on their cell surface. Thus, it appears that these galectins are essential for the spread of cancer
(metastasis) to a very significant degree.
Research into this area, in fact, confirms that galectin-3 receptors play a very pivotal role in the metastasis of
cancer in the body. Galectins on the surface of cancer cells are known for their carbohydrate-binding abilities,
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playing an important role in cellular interactions during the metastatic process. In short, galectin-3 receptors bind to
the galactose molecules on neighboring cancer cells, as well as to the other sugars and monosaccharides on the
surface of healthy cells. Upon binding to other cancer cells they encourage the development of a larger tumor
mass (colonization) and upon binding to healthy cells they are able to invade these tissues and propagate further
spread of the cancer. In essence, Modified Citrus Pectin denies metastatic cancer cells of the opportunity of
attaching to other cancer cells and healthy cells, by binding to and fully saturating all of their galectin-3 cell surface
receptors. The importance of this mechanism of action is highlighted by the fact that many human cancer cells
express galectins on their cell surface, including carcinoma of the prostate, breast, colon, and larynx, as well as
lymphoma, melanoma and glioblastoma. Human studies of the colon, stomach and thyroid cancers have also
shown that the amount of galectin produced increases proportionally as the cancer progresses from its early to
advanced stages. Higher galectin levels encourage greater adhesion of cancer cells to each other, and also
facilitates the process of binding to non-cancerous cells at distant sites within the body.1,2,3,4,5,6
There is also evidence to show that Modified Citrus Pectin may augment the immune response in cancer by
enhancing cytotoxicity of CD3+ T-cells and natural killer cells, while also mediating increased monocyte cytotoxicity.
These effects have been shown to be due to the presence of rhamnogalacturonan, another constituent of Modified
Citrus Pectin.1
A significant number of animal trials have revealed that Modified Citrus Pectin inhibits metastasis of melanoma
cancer in mice, prostate cancer in rats 1,2,3 with other in vitro studies showing similar effects for cancer of the breast
and larynx.1
Human Cancer Studies - A pilot study involving prostate cancer patients who failed first-line androgen-deprivation
therapy, were in relapse after radical prostatectomy, external beam radiation therapy or cryosurgery, and were
either untreated or off intermittent hormone blockade, demonstrated that supplementation with 15 gms per day of
Modified Citrus Pectin (5 gms, three times per day) increased the length of the PSA doubling time by 30% in 4 of 7
patients, one patient had a partial response, one patient had stable disease and one patient did not respond. The
researchers conclude that Modified Citrus Pectin appears to slow the PSA doubling time in prostate cancer patients
with low levels of PSA, and that all patients were still alive three years after the official end of the study. This
research abstract of this study was presented at the International Conference on Diet and Prevention of Cancer;
May 28-June 2, 1999, Tampere, Finland.1 As reported by PM Kidd, Ph.D., Modified Citrus Pectin’s apparent safety
and proven anti-metastatic action, and the lack of proven therapies against metastasis would justify its inclusion
into comprehensive orthomolecular anticancer regimes.2,6
2. Reversal of Atherosclerosis and Heavy Metal Chelation
In its native form citrus pectin is a water-soluble fiber that is known to bind to cholesterol and bile acids in the
intestinal tract and block their absorption into the bloodstream. Bile acids are a building block of cholesterol in the
body, thus pectin fiber is known to help reduce high blood cholesterol by inhibiting the absorption of both dietary
cholesterol and bile acids. Pectin fiber also binds to certain heavy metals (lead, aluminum, cadmium) in the
intestinal tract and helps to block their absorption into the bloodstream. As Modified Citrus Pectin still retains much
of the properties of pectin fiber (with the exception that it can be absorbed into the bloodstream and pectin fiber
cannot), Modified Citrus Pectin appears to be able to pull cholesterol out of the artery wall in places where it was
previously deposited. This effect helps to open up the artery, allowing improved blood flow and reducing risk of
heart disease and stroke. Modified Citrus Pectin has also been shown to act as chelating agent in the bloodstream
by pulling out heavy metals that were previously deposited due to environmental exposures and heavy metals
entering the body from contaminated food and water. Modified Citrus Pectin is currently under investigation to see
how effectively it can perform these functions.1,7
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Dosage and Standardized Grade
1. To Help Prevent Cancer Metastasis - Typically 5 gms, three times per day. Dilute Modified Citrus Pectin powder in
favorite beverage. Up to 30 gms per day may be taken safely. It is also available in capsules and tablets.1,8
2. Cholesterol Lowering - 5 gms, three times per day 1,7

Adverse Side Effects, Toxicity and Contraindications
Modified Citrus Pectin is well tolerated, with no reported side effects except for occasional mild gastrointestinal
complaints. No toxic effects have been seen in animal or human intervention studies.1Drug-Nutrient Interactions

Drug-Nutrient Interactions
There are no well-known drug-nutrient interactions for Modified Citrus Pectin.1

Pregnancy and Lactation
During pregnancy and lactation, the only supplements that are considered safe include standard prenatal
vitamin and mineral supplements. All other supplements or dose alterations may pose a threat to the
developing fetus and there is generally insufficient evidence at this time to determine an absolute level of
safety for most dietary supplements other than a prenatal supplement. Any supplementation practices
beyond a prenatal supplement should involve the cooperation of the attending physician (e.g., magnesium
and the treatment of preeclampsia.)
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Methylsulfonyl Methane (MSM)
General Features
MSM is a naturally occurring sulfur compound, which first arose from a complex series of reactions in the surface
waters of the ocean, according our present scientific understanding. 1 One of the products of oceanic phytoplankton
production is the compound DMS (dimethylsulfide). DMS is a volatile liquid that easily finds its way into the upper
layers of the atmosphere, where it becomes oxidized (photochemically) to form a variety of sulfur compounds,
including MSM and DMSO (dimethylsulfoxide). 2 Rain of marine origin is the dominant carrier of atmospheric MSM,
which provides much of the sulfur used to make biologically important sulfur –containing nutrients that we derive from
plant and animal foods.
MSM’s hexavalent sulfur atom is abstracted by living organisms and is primarily used for the biochemical synthesis of
many divalent sulfur-containing products. When MSM is broken apart by plants and animals, a portion of the sulfur is
used to synthesize sulfur-containing amino acids (methionine and cystine) and another portion is used directly to
produce many other biologically important organo-sulfur molecules (e.g., isothiocyanates, allicin, allyl propyl disulfide,
diallyl disulfide). 3 Yet, many foods contain unadulterated MSM in its native form that has been absorbed from the soil
by plants and passed up the food chain. As such, MSM in its native form is a common nutrient found in small amounts
in grains, green vegetables, fish, meat and cow’s milk. 4,5 In this native form MSM is well absorbed and shows up in
human urine with an excretion rate ranging from 4–11mg per day. 6 Maintenance levels of MSM in humans has been
shown to be as low as 0.5–1.0 mg/kg of body weight per day. 7 Thus, a person weighing 70 kg would require 35–70
mg per day of MSM, which primarily acts as a sulfur donor to repair and restore damaged covalent disulfide bonds and
the sulfhydral groups of many enzymes. 8 In this capacity, MSM is considered to be an integral part of maintaining the
structural integrity of connective tissues, cartilage, nails, skin, hair, and certain enzymes, hormones, and
immunoglobulins. 3
From a therapeutic standpoint, MSM supplementation, at levels that exceed those attainable from food alone, is
emerging as a significant intervention in the treatment and prevention of a number of common conditions. Thus, many
holistically minded practitioners are showing a high level of interest in MSM supplementation for use as a preventive
and therapeutic agent. In regards to stability, MSM is very volatile and considerable amounts are destroyed during
modern day food processing.
From a historical perspective it has been argued that MSM is a chemical that has been present on earth for a very
long time. During the development of higher life forms on this planet three nutrients were always present: water,
sodium chloride and MSM. As such, MSM has been shown to be a factor in the diets of our ancestors, which serves to
strengthen the notion that MSM may be an overlooked and vital nutrient that is required for health maintenance. 3

Clinical Application and Mechanism of Action
1. Arthritis and Inflammatory Conditions Of The Musculoskeletal System
For many years the compound DMSO (dimethylsulfoxide) has been used as a topical agent in veterinary medicine
due to its well established anti-inflammatory and analgesic properties. 9 DMSO has also been used by athletes for
topical treatment of sports-related injuries involving inflammation of muscles, tendons, ligaments and bursitis
problems. 10 Unfortunately, toxicity studies using DMSO revealed that it causes damage to the lens of the eye in
animal studies, which was shown to be reversible upon DMSO with drawl. Although this effect has not been
demonstrated in humans, The Food and Drug Administration (FDA) was reluctant to approve its use as a
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therapeutic compound for humans. However, in 1978, DMSO was approved by the FDA for its use as an effective
treatment for interstitial cystitis. 11, 12
An additional drawback to the use of DMSO is the strong garlic-breath one is left with after its application. This
occurs due to the fact that the body metabolizes much of DMSO to DMS. 10 Approximately 15% of DMSO is
metabolized by the body into MSM, which does not produce the garlic-breath effect generated by DMS. 13 Unlike
DMSO, MSM can be taken orally for therapeutic purposes. It is very soluble in water and is readily absorbed from
the GI tract. 1,14,15,16
Animal studies have demonstrated that MSM has potent anti-inflammatory properties and can help to halt the
further destruction of joint cartilage in osteoarthritis. These studies also revealed an improvement in joint mobility.
17,18,27

More recently, a number of human trials have been undertaken to establish the efficacy of MSM in musculoskeletal
disorders. Drs. Jacob and Lawrence have conducted controlled studies using MSM in cases of arthritis. Dr. Jacob
compared MSM to the over-the-counter, nonsteroidal anti-inflammatory drug, Motrin. Subjects in both groups
reported the same degree of pain relief after one month of follow up. 19 Dr. Lawrence compared MSM to a placebo
in a double-blind study. Results demonstrated that pain relief was significantly greater in patients given the MSM.
Eighty-two percent of the patients given the MSM reported significant pain reduction versus 18% in the placebo
group. 20 Both Drs. Jacob and Lawrence indicate that efficacy of MSM is further enhanced by combining it with
glucosamine sulfate. 19 Both of these clinicians also use MSM supplementation in the treatment of back pain. For
the treatment of a broad spectrum of pain and inflammatory conditions (non-migraine headache, fibromyalgia,
tendonitis, carpal-tunnel syndrome) the authors cite figures of up to 70% of patients reporting marked relief of
symptoms when MSM was added to the treatment regime. Other conditions that may benefit from MSM
supplementation include rheumatoid arthritis, lupus, scleroderma and interstitial cystitis. 19 Dr. Jacobs has used
MSM in the treatment of more than 18,000 patients suffering from osteoarthritis and a variety of autoimmune
diseases, including rheumatoid arthritis. It is generally accepted that MSM acts to support the structural integrity of
joint cartilage, provides an anti-inflammatory effect to some degree and may have mild analgesic properties as well.
The combination of these effects is thought to account for the results seen in clinical studies involving arthritic
patients and patients presenting with other musculoskeletal and inflammatory conditions. 19
2. Scleroderma
When applied topically, MSM may also reduce scarring and provide benefit for people with scleroderma—a
disorder that involves hardening of the skin as one clinical aspect.19
3. Interstitial Cystitis
Based on the proven benefit of DMSO in the cases, preliminary research has been undertaken with MSM. It
appears that MSM may also be of useful in the treatment of interstitial cystitis, but further investigation is necessary
to substantiate this application.19

Dosage and Standardized Grade
When administered as a single treatment agent a dose as low as 250 mg per day has been shown to be effective.
Other studies have used doses as high as 2,000-6,000 mg per day. As indicated by Drs Jacob and Lawrence, it is
likely best to use MSM in conjunction with glucosamine sulfate, and possibly other natural anti-inflammatory agents, to
assist in the management of arthritis and other musculoskeletal disorders. 19, 20, 21
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Adverse Side Effects, Toxicity and Contraindications
There are naturally occurring concentrations of MSM in the human system of approximately 0.2–0.25 ppm, presumably
originating from food. 22 The LD-50 in rats has been determined in excess of 20g/kg BM/d, indicating that MSM is an
extremely non-toxic compound. 23 Other animal studies of toxicity have provided similar evidence, reporting no or very
low toxicity at extremely high doses. 23 In humans, MSM has been established as a safe supplement. At high doses (28 gms per day), some gastric upset or diarrhea may occur. 24,25

Drug-Nutrient Interactions
There are no well-known drug-nutrient interactions at this time in regards to MSM supplementation. 26

Other Frontiers Of MSM Research Include Cancer Prevention
In animal studies MSM supplementation has been shown to prevent and delay the development of colon and breast
cancer in rats treated with known chemical carcinogens. 13, 28 This effect may be due to its ability to support methionine
levels (helping to prevent hypomethylation of DNA, which results in fragile chromosomal linkages leading to mutations)
or related more to its anti-proliferative action. 29,30 How this applies to humans at this time is not known.

Pregnancy and Lactation
During pregnancy and lactation, the only supplements that are considered safe include standard prenatal
vitamin and mineral supplements. All other supplements or dose alterations may pose a threat to the
developing fetus and there is generally insufficient evidence at this time to determine an absolute level of
safety for most dietary supplements other than a prenatal supplement. Any supplementation practices
beyond a prenatal supplement should involve the cooperation of the attending physician (e.g., magnesium
and the treatment of preeclampsia.)
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N-Acetylcysteine (NAC)
General Features
N-Acetylcysteine is a modified form of the amino acid cysteine, which when taken as a supplement can help the body
increase its glutathione stores – an important antioxidant and detoxification agent. In conditions of heightened
oxidative stress, HIV infection and certain chemical toxicities that damage the liver, the supplementation of NAcetylcysteine can be used to elevate or re-establish more optimal levels of liver and blood glutathione.
In liver detoxification the most important antioxidant for neutralizing the free radicals produced as Phase I by products
is glutathione.
Glutathione is a tripeptide composed of three amino acids, namely cysteine, glutamic acid and glycine. Glutathione
also provides a detoxification role in Phase II detoxification by acting as a conjugating agent. Conjugation reactions
either neutralize toxins produced by Phase I detoxification enzymes and/or
make the toxin more easily excreted through the urine or bile.
When high levels of toxin exposure results in extensive free radical intermediate build up from Phase I detoxification
processes, glutathione is rapidly used up and a glutathione deficiency state may occur.
Glutathione conjugation is extremely useful to convert fat-soluble toxins into a water-soluble form, allowing more
effective excretion via the kidneys.
Certain conditions that increase oxidative stress also more rapidly use up glutathione in its antioxidant function. In turn
this can lead to glutathione deficiency and a worsening of the patient’s condition. Conditions that are linked to
glutathione deficiency include HIV infection, idiopathic pulmonary fibrosis and adult respiratory distress syndrome.
Glutathione supplements are not well absorbed, however supplementation with vitamin C (500-3,000 mg per day) and
Vitamin E (400 – 800 i.u. per day) have been shown to raise blood and liver glutathione levels in various studies.
In patients with AIDS or HIV infection, supplementation with N-Acetylcysteine has been shown to be a very effective
way to boost glutathione levels.1

Clinical Application and Mechanism of Action
1. HIV Infection and AIDS
Studies reveal that individuals infected with HIV have compromised antioxidant status.2,3 Certain antioxidants, such
as glutathione, prevent viral replication while reactive oxidants tend to stimulate the virus.3
Moreover, a decline in glutathione status may be a biomarker signalling a more rapid progression of HIV to full
blown AIDS.4 There is evidence that supplementing HIV patients with N-Acetylcysteine can significantly increase
the synthesis of glutathione and slow the progression of the disease.5, 16
Studies have shown that intracellular concentrations of glutathione are correlated with the absolute CD 4 (T-helper
cells) lymphocyte counts. A single dose of N-Acetylcysteine has been shown to increase the concentration of
cysteine in the plasma and mononuclear cells of HIV-infected patients.6
N-Acetylcysteine supplementation in these patients has been shown to cause approximately a 2-fold inhibition of
HIV reverse transcriptase activity and had a synergistic effect when tested simultaneously with vitamin C.7
As glutathione is the main intracellular defence against oxidative stress, and is decreased in the plasma, lung fluid,
and T-lymphocytes in individuals with AIDS, N-acetylcysteine, vitamin C, vitamin E and selenium are important
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considerations for these patients because they help to replenish glutathione, when taken as supplements.2 NAC
supplementation has been shown to significantly increase glutathione in HIV patients and improve survival in a 2 to
3 year follow-up trial.9
2. Liver Damage
Glutathione plays a key role in the detoxification of acetaminophen, nicotine from cigarette smoke,
organophosphates (i.e. insecticides) and epoxides (carcinogens). 1 Under circumstances of acute or chronic
exposure to the drug acetaminophen (Tylenol), liver glutathione is used up in the detoxification process, resulting in
a glutathione deficiency state. In turn, this reduces the antioxidant capacity of the liver, allowing free radical
intermediates to accumulate from Phase I detoxification enzyme activity. These reactive free radical species are
left unchecked to damage liver cells and can lead to acute liver failure and death.
Early treatment with N-Acetylcysteine (given intravenously) is the medical antidote for acetaminophen induced liver
toxicity because it is known to reconstitute liver glutathione levels.
In chronic acetaminophen toxicity states a hepatitis-like clinical picture develops involving liver scarring, at doses as
low as 3 gms of acetaminophen per day.10

Dosage Ranges
1. HIV and AIDS: 1,000-3000 mg per day
2. Acetaminophen Poisoning (Acute Overdose): Doses of 10-15 gms of acetaminophen require treatment with NAcetylcysteine at 140mg/kg followed by 70 mg/kg q 4h for 3 days, or 300 mg/kg infused over 20 hours, with half the
dose given in the first 15 minutes. Therapy must begin within 10-12 hours of poisoning; delay beyond 16 to 20
hours renders the treatment ineffective, and life threatening consequences may ensue. This circumstance requires
appropriate medical attention and monitoring.10
3. Liver Support: N-Acetylcysteine helps the liver defend itself against various toxins (acetaminophen, carbon
tetrachloride, also methylmercury and arsenic-induced oxidative stress). Patients with unusually high chronic
exposures may benefit from 1,000-2,000 mg NAC per day, in these cases.1,11,12

Adverse Side Effects, Toxicity and Contraindications
N-Acetylcysteine is non-toxic, even when given at high doses (i.e. treatment of acute acetaminophen poisoning). 10
Some gastrointestinal effects may occur at high oral doses.
While supplementing the diet with high doses of NAC may be beneficial in cases of extreme oxidative stress (i.e. AIDS,
carbon tetrachloride or acetaminophen exposure), it may lead to increased free radical formation in otherwise healthy
individuals. In these individuals, it may act as a pro-oxidant rather than as an antioxidant. Thus, it is not
recommended for general prevention and anti-aging practices at this time.13

Drug-Nutrient Interactions
N-Acetylcysteine may reduce the effectiveness certain drugs such as acetaminophen, some chemotherapy drugs and
may produce adverse reactions with metoclopramide, nitroglycerine and nitroglyn.14
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N To raise liver glutathione levels, N-Acetylcysteine is best taken in conjunction with vitamin
. E (400 I.U. – 800 I.U.) selenium (100 – 200 mcg),1 and Vitamin C (500 - 3,000 mg).
B
N-Acetylcysteine supplementation may increase the urinary loss of zinc. Therefore,
supplemental zinc and copper should be added when supplementing with NAC for
extended periods.15
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Phosphatidylserine
General Features
Phosphatidylserine is the major phospholipid in the brain and plays a role in determining the integrity and fluidity of
nerve cell membranes (the outer skin of brain cells). The brain can manufacture Phosphatidylserine, but requires folic
acid, vitamin B12 and S-adenosylmethionine as cofactors (methyl donors) for its synthesis. Low levels of
Phosphatidylserine in the brain are associated with impaired cognitive function and depression in the elderly.1,11,12 In
Italy, Scandinavia and other parts of Europe Phosphatidylserine is widely used to help restore declining mental
function and depression in the elderly. As noted, the body makes its own Phosphatidylserine, but when required to
treat mental decline and memory loss, a therapeutic dosage is required from external sources. 11,12
The serine portion of Phosphatidylserine can also be converted into choline and significantly improve acetylcholine
synthesis in the brain, aiding memory and reversing some age-related brain changes. Acetylcholine is the
neurotransmitter (brain chemical) required for memory.2,3,4 Thus, Phosphatidylserine may aid memory and cognitive
function via its participation as a vital phospholipid component of the nerve cell membrane and as a bioactive agent
that can increase brain levels of the memory chemical acetylcholine.1-4

Clinical Application and Mechanism of Action
Treatment of Depression and/or Impaired Mental Function in the Elderly
Numerous studies in elderly patients (65-93 yrs) with moderate to severe senility and depressed elderly patients have
demonstrated significant improvement in memory, behaviour, mood states and cognitive function with
Phosphatidylserine supplementation of 100 mg, three times daily. 5-10 A number of double-blind studies, involving more
than 1,000 patients suggest that Phosphatidylserine supplementation improves behaviour and mental function in
patients with moderate to severe mental decline, including Alzheimer’s disease patients. 12 This is largely attributable
to the role that Phosphatidylserine plays within the nerve cell membrane, aiding the conduction of nerve impulses and
improving the movement of nutrients in and out of nerve cells. The serine fraction of Phosphatidylserine can also be
converted into choline within the brain and is used as substrate from which brain cells can synthesize acetylcholine,
the neurotransmitter required for memory function.1-4,11,12

Dosage Range
Age-Related Cognitive Decline (Age-Associated Memory Impairment), and Depression in the Elderly: 100 mg, three
times per day in the treatment of age-related cognitive impairment, senility and depression of the elderly has been
used successfully in a number of well designed clinical trials. Once improvement is noted (usually within 3-6 months),
the dosage can be reduced to 100 mg per day as a maintenance regime. Note that the above cited studies used
bovine (cow-brain)-derived Phosphatidylserine, a product that is no longer available (due to the possible risk of “mad
cow” disease, or more correctly Creutzfeld-Jacob disease). Most of the Phosphatidylserine available in the
marketplace today is derived from soy, but there have been only a limited number of studies using this source of
Phosphatidylserine in studies evaluating cognitive function. The use of Phosphatidylserine in the treatment of agerelated memory loss and depression is primarily based upon the positive results demonstrated by bovine-derived
Phosphatidylserine. Soy-derived Phosphatidylserine is a relatively new product by comparison. Soy and bovinederived Phosphatidylserine are not chemically identical; however, preliminary animal studies show that soy-derived
Phosphatidylserine does have effects on brain function similar to that of bovine-derived Phosphatidylserine.
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Nevertheless, human trials are necessary to confirm the clinical efficacy of soy-derived Phosphatidylserine for the
above-cited purposes.1-4,11,12

Adverse Side Effects and Toxicity
Phosphatidylserine is generally regarded as safe when used at recommended dosages. No significant side effects or
adverse reactions have been noted, other than mild gastrointestinal distress on rare occasions.1,11,12
Drug-Nutrient Interactions
There are no well known drug-nutrient interactions for Phosphatidylserine.1
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Policosanol (Saccharum officinarum)
General Features
Policosanol is a natural compound derived from sugar cane wax, which has been shown to significantly reduce high
cholesterol in human and animal studies. It also has been shown to reduce platelet stickiness, improving blood flow
and aiding patients with intermittent claudication and non-insulin dependent diabetes mellitus. 1,2,3 The efficacy, safety
and lack of toxicity of this natural health product makes it a very desirable supplement in the management of high
cholesterol as it has been shown to reduce cholesterol levels equally as well as many prescription medications, without
producing significant side effects. 4,5

Principle Active Constituents
Policosanol is a mixture of higher primary aliphatic alcohols isolated from sugar cane wax, whose main component is
octacosanol. Octacosanol is a long chain fatty alcohol (similar in structure to cholesterol, which is also an alcohol ).
Policosanol is a combination of octacosanol and several other long chain alcohols — hence the name poli-cosanol.
Keeping octacosanol together with other naturally occurring fatty alcohols makes it more stable and seems to enhance
the efficacy of this supplement. 1,4
Clinical Application and Mechanism of Action
1. Cholesterol Lowering - Policosanol has been shown to reduce high levels of blood cholesterol to a significant
degree (LDL-cholesterol reduction ~ 20%) in human and animal studies. Its mechanism of action is not completely
understood, but it is known to suppress cholesterol synthesis in the liver. This effect appears to be related to its
modulation of the HMG-CoA reductase enzyme, a rate-limiting enzyme in cholesterol synthesis. However, it is not
officially considered to be an HMG-CoA reductase inhibitor, as are statin drugs. Nor does it produce the side effects
associated with the use of statin drugs, which include potential liver damage, muscle pain, fatigue, dizziness, skin
rash, diarrhea, heartburn, skin rash and male impotence. 4,6,30 Large trials over long periods have demonstrated
that Policosanol supplementation can lower and maintain blood cholesterol levels as well as most conventional
drugs, without producing untoward side effects. 1,4,7,8,9
Human Trials
A review of the clinical trials using Policosanol to lower cholesterol levels in humans appeared in the American
Heart Journal in 2002. A review of the available peer-reviewed journal publications revealed that Policosanol, at
doses of 10 to 20 mg per day lowers total cholesterol by 17% to 21% and low-density lipoprotein (LDL) cholesterol
by 21% to 29%, and raises high-density lipoprotein (HDL, the good cholesterol) cholesterol by 8% to 15%. The
researchers state that because higher doses have not been tested up to now, it can not be excluded that
effectiveness may be even greater. Daily doses of 10 mg of Policosanol have been shown to be equally effective in
lowering total and LDL cholesterol as the same dose of simvastatin or pravastatin (two widely prescribed
cholesterol-lowering statin drugs). Triglyceride levels are not influenced by Policosanol supplementation. At doses
of up to 20 mg per day, Policosanol is safe and well tolerated, as studies of greater than three years of therapy
indicate. 1
Postmenopausal Women - Policosanol has been shown to reduce elevated total and LDL-cholesterol levels in
postmenopausal women by 17.3% and 26.7%, respectively, in 56 women who showed no cholesterol lowering to a
6-week standard lipid-lowering diet that has been followed prior to the administration of Policosanol. This is of
great clinical significance as heart disease is the number one cause of death in postmenopausal women. After
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menopause the decline in estrogen levels is associated with a decrease in LDL-cholesterol receptors on the cell
surface. In turn, this reduces clearance of cholesterol from the bloodstream permitting blood levels of LDLcholesterol to rise, predisposing women to heart attack and ischemic stroke. 9
Type II Hypercholerterolemia - Patients with type II hypercholesterolemia are known to have a genetically based
defect that encourages lifelong elevation of blood cholesterol- a condition that is difficult to manage through diet
and exercise alone. Studies have shown in a convincing manner that Policosanol supplementation significantly
lowers cholesterol levels even in these more challenging patients. Total and LDL-cholesterol can be expected to
drop by up to 17.4% and 25.6%, respectively. HDL-cholesterol levels have been shown to rise by 15.5% to 28.4%
in these patients, which is a remarkable finding due to the fact that it is difficult to raise HDL levels and that higher
HDL levels are known to significantly reduce risk of heart attack. HDL-cholesterol collects the cholesterol that has
been deposited in the artery wall and transports it back to the liver where it can be cleared from the blood stream
and eliminated from the body via its conversion to bile acids. 10
Even in older patients with type II hypercholesterolemia presenting with more than one concomitant atherosclerotic
risk factor, the administration of Policosanol at 5 mg or 10 mg per day was shown to significantly reduce total and
LDL-cholesterol levels and raise HDL- levels by up to 29.1%. The 10 mg dose produced better results in all
cholesterol parameters compared to the 5 mg dose. 11
Head-To-Head Trials Against Statin Drugs - A study involving older patients with type II hypercholesterolemia
tested the efficacy of the statin drug Pravastain against Policosanol, in a randomized, double-blind study. The
results showed that Policosanol was more effective than Pravastatin in reducing total and LDL-cholesterol and was
able to raise HDL-cholesterol by 18.4%, whereas Pravastatin showed no effect on HDL-cholesterol levels.
Policosanol also more effectively reduced platelet aggregation than did Pravastatin, another important risk factor in
cardiovascular disease. Patients receiving Pravastatin over the 6-week trial period experienced a rise in their
serum levels of alanine amine transferase enzyme, which indicates potential damage to liver cells. This did not
occur in the Policosanol group. Two patients dropped out of the Pravastatin group due to adverse side effects
(myocardial infarction and jaundice, likely due to liver damage). The researchers conclude “the effects of
Policosanol (10 mg per day) on lipid profile, platelet aggregation and endothelemia in older patients with type II
hypercholesterolemia and high coronary risk are more favorable than those induced by the same doses of
Pravastatin.” 12
A second study tested the efficacy of Policosanol against Lovastatin and Simvastatin (two popular statin drugs).
The results showed that Policosanol reduced LDL-cholesterol by 24% on average compared to a 22% and 15%
reduction with Lovastatin and Simvastatin, respectively. HDL levels rose significantly in the Policosanol group and
no change was seen in the patients receiving Lovastain or Simvastatin. This was a 6- week trial involving patients
with an LDL-cholesterol level of over 160 mg/dl. 13
Used In Conjunction With Fibrate Drugs - A study combining the use of Bezafibrate and Policaosanol demonstrated
that these cholesterol and triglyceride-lowering agents can be used together to produce a positive outcome on
blood lipids with no untoward side effects. Fibrate drugs are often used to help lower triglyceride levels, an effect
that is not produced to a substantial degree by Policosanol. Thus, in patients with high cholesterol and high
triglycerides, the combination of both agents has been shown to be effective and safe. 14
Intermittent Claudication - Sixty-two patients with intermittent claudication were given either 10 mg of Policosanol,
twice per day or a placebo for 6 weeks. The Policaosanol group realized a significant improvement on treadmill
walking distance during the course of the study. No change was seen in the placebo group. 15
Improved Exercise ECG Results in Coronary Patients - Policosanol supplementation was tested in patients with
myocardial ischemia (severe blood flow restriction to the heart muscle) versus placebo. The results showed that
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after 20 months the Policosanol group experienced an incremental improvement in ECG exercise testing (aerobic
functional capacity percent) and a decline in blood cholesterol levels. The researchers state that Policosanol
treated patients with coronary heart disease showed improved clinical evolution, and exercise-ECG responses,
owing to the amelioration of myocardial ischemia. These results were even better when Policosanol was combined
with 125 mg of aspirin per day, indicating that the use of aspirin in conjunction with Policosanol may be of greater
benefit to certain heart patients than is aspirin alone. 16
Coronary Heart Disease Patients - A randomized single-blinded, placebo-controlled trial was conducted on 23
middle-aged outpatients with established coronary heart disease. The 12 patients given the Policosanol
demonstrated a significant reduction in blood cholesterol levels and exhibited a clinical tendency to improvement of
their coronary heart disease, in comparison to no improvement in these parameters in the placebo group. “ These
findings show the effectiveness of low dose of Policosanol lowering total cholesterol and LDL-cholesterol and
suggest a coronary heart disease improvement in middle-aged patients with primary or marginal hyperlipidemia.” 17
Diabetic Patients With High Cholesterol - In a study of non-insulin dependent diabetic patients with high cholesterol
levels, Policosanol supplementation at 10 mg per day was shown to reduce total cholesterol by 17.5% and LDLcholesterol by 21.8% compared with baseline and placebo. HDL-cholesterol levels rose by 11.3% and triglyceride
levels fell by 6.6% in the Policosanol group. None of these changes occurred in the placebo group. Moreover,
Policosanol did not adversely affect glucose levels or glycemic control. The researchers conclude “ Policosanol is
effective and safe in patients with non-insulin dependent diabetes mellitus and hypercholesterolemia.” 18
2. Anti-Coagulant Effects
Policosanol has been shown to exert anti-coagulant effects on platelet function. However, this does not seem to be
the case when administered at 5 or 10 mg per day. Anti-coagulant effects appear to start at a dose of 20 mg per
day, with increasing anti-coagulant effects at 40 mg per day. Thus, patients taking other anti-coagulants (warfarin,
coumadin, aspirin ) appear to be able to safely take up to 10 mg per day of Policosanol to lower cholesterol without
risk of potentiating the action of anti-coagulant drugs. 19 A dose of 20 mg per day of Policosanol has been shown to
provide the same degree of anti-coagulant activity as 100 mg of aspirin per day in human subjects. 20 This implies
that if an anti-coagulant effect is desired along with a cholesterol lowering effect, then Policosanol can be used
alone at a dose of 20 or 40 mg per day. If the patient is already on anti-coagulant therapy, then it is wise to limit the
dose of Policosanol to 10 mg per day, where a cholesterol lowering effect is desirable.

Dosage and Standardized Grade
Cholesterol Lowering - To lower cholesterol in patients not taking anti-coagulant therapy (including aspirin) doses of
Policosanol from 5 mg per day to 40 mg per day have been used. Most typically, 10 mg, twice per day is the most
common daily dosage of Policosanol used to treat hypercholesterolemia. In patients using anti-coagulant drugs, it is
best to limit the dose of Policosanol to 5 mg, twice per day. 1,4,7,8,9,19,20,21

Adverse Side Effects, Toxicity and Contraindications
Long term studies with Policosanol in humans has not shown any significant side effects and appears to have a safer
profile than statin drugs (HMG-CoA reductase inhibitor drugs) that are commonly prescribed to lower cholesterol.
1,4,7,8,9 A case of erthyma was reported in one trial with diabetics. 18 Animal studies reveal that Policosanol is extremely
safe even when administered to beagle dogs at 180 mg/kg for 52 weeks, which is 620 times higher than the
therapeutic dose of 20 mg per day. 22 Studies in mice showed no adverse effects or carcinogenicity at doses of 50500 mg/kg administered orally for 18 months. 23 Overall Policosanol is considered to be an extremely safe therapeutic
agent for cholesterol lowering. 4,5,24
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Drug-Nutrient Interactions
1. Anti-coagulant Drugs - Policosanol has been shown to inhibit platelet aggregation and therefore, may potentiate the
effects of anti-coagulant drugs such as warfarin, coumadin and aspirin. Studies on humans and animals have not
shown a significant enhancement of anti-platelet activity when Policoasanol has been combined with warfarin or
aspirin. Nevertheless, in the interest of patient safety, it is best not to recommend a daily dosage of more than 5
mg, twice per day in patients on concomitant anti-coagulant therapy, and even then, their prothrombin time should
be properly monitored. 25,26,27,28
2. Beta-Blocker, Anti-Hypertensive Drugs - Human and animal studies reveal that Policosanol can potentiate the
effects of beta-blockers used to lower high blood pressure. Thus, blood pressure should be monitored in order to
see if a dose reduction in beta-blocker medication is required once Policosanol supplementation has been
implemented.29

Pregnancy and Lactation
During pregnancy and lactation, the only supplements that are considered safe include standard prenatal
vitamin and mineral supplements. All other supplements or dose alterations may pose a threat to the
developing fetus and there is generally insufficient evidence at this time to determine an absolute level of
safety for most dietary supplements other than a prenatal supplement. Any supplementation practices
beyond a prenatal supplement should involve the cooperation of the attending physician (e.g., magnesium
and the treatment of preeclampsia.)
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Prebiotics (FOS and other Oligosaccharides)
General Features
Prebiotics is a term used to refer to short-chain polysaccharides (carbohydrates) that are not completely digested by
the human intestinal tract, but rather serve as a food supply for the friendly bacteria of the large bowel (bifodobacteria
and lactobacilli), enhancing their growth and cell division rate.1,2,3
The official definition of Prebiotics is stated as “nondigestible food ingredients that beneficially affect the host by
selectively stimulating the growth and activity of one species or a limited number of species of bacteria in the colon”. 4
Human studies show that supplementation with FOS (fructo-oligosaccharides) increases bifodobacteria and lactobacilli
populations in the flora of the large intestine while simultaneously reducing the colonies of detrimental bacteria. The
same has been shown for supplementation with two other Prebiotics; namely inulin and galacto-oligosaccharides
(GOS).5-9
Fructo-oligosaccharides (FOS) and inulin consist of short chains of fructose molecules. Galacto-oligosaccharides
consist of short chains of galactose molecules.1,2,3
The estimated average daily intake of FOS from food sources (mostly vegetables) is 800 mg.10 Supplementation
studies demonstrate that 2,000-3,000 mg a day of additional FOS can favourably alter the bacteria populations of the
large bowel.5-9 Higher doses may help to lower cholesterol, triglycerides and help better regulate blood glucose in type
II diabetics.11,12
From a standpoint of general wellness, supplementation with Prebiotics or probiotics have been shown to improve
digestion and absorption of some nutrients, enhance detoxification by intestinal mucosal cells, reduce the
concentrations of large bowel mutagens and carcinogens, aid elimination processes and favorably affect the immune
system of the gut and the systemic immune system. These effects are related to favorable changes in the
concentrations of friendly gut bacteria resulting from pre- and probiotic supplementation. In regards to immune
modulation, these positive effects extend to include reduced hypersensitivity reactions secondary to food sensitivities,
improved control of autoimmune conditions and a lessening of skin reactions secondary to food-induced
hypersensitivity reactions.4,13,14
An important feature of prebiotic supplementation is its potential impact on reducing risk of colorectal cancer, which is
the second leading cause of cancer death in North America (combining statistics for men and women), after lung
cancer. Human studies demonstrate that supplementation with Prebiotics (and probiotics) encourages the growth of
lactic acid bacteria (LAB). Experimental data and some epidemiological evidence indicate that increased LAB protects
against colon cancer development. Experimental data demonstrates that Prebiotics increase the proliferation of LAB
which also, through fermentation of Prebiotics and other fiber sources, gives rise to the production of short-chain fatty
acids and lowers the pH of the colon; making it a more acidic environment. Lower pH in the colon is associated with a
reduced risk of colon cancer in various studies. This appears related to an inhibition of certain enzymes that are
known to produce bowel carcinogens. Human studies have shown that prebiotic supplementation reduce
concentrations of components that are genotoxic in human colon cells. Butyrate has been shown to increase the
proliferation of normal cells, while inhibiting the proliferation of cancerous cells. This short-chain fatty acid also induces
apoptosis (programmed cell death) of colon cancer cells, under experimental conditions. It is an important fuel for
colon cells and evidence exists to show that colon cells exposed to various carcinogens are less inclined to be
transformed into malignant cells in the presence of adequate butyrate supply. Butyrate has also been shown to
increase the concentrations of glutathione transferase enzyme in colon cells. “Thus, enzyme induction by butyrate, or

www.meschinohealth.com

87
Meschino Health Comprehensive Guide to Accessory Nutrients and Essential Oils
Accessory Nutrients and Essential Oils
by the microflora and increased activity by Prebiotics, may be an important mechanism or protection against
carcinogen-enhanced colon cancer.”15

Clinical Application and Mechanism of Action
1. Digestive Disorders, Food Sensitivity and Intolerances, Autoimmune Conditions, Rheumatoid Arthritis,
Skin Conditions
Prebiotics may be used to increase friendly gut bacteria (Bifidobacterium, bifidum and longum, and Lacto bacillus
acidophilus). In these conditions a therapeutic dosage of – 2,000-3,000 mg of FOS per day and/or other Prebiotics
(inulin, GOS) is commonly utilized.5-9
2. Lipid Lowering
Prebiotics are metabolized by large bowel bacteria, yielding short chain fatty acids like butyrate. Butyrate is known
to inhibit liver cholesterol synthesis and provide a source of energy for human colon epithelial cells. Some studies,
but not all, demonstrate that supplementing with 8-15 gms of Prebiotics can significantly lower blood cholesterol
and triglycerides. This is not a consistent finding at this time.11,12,16
3. Type II Diabetes
Some evidence suggests that prebiotic supplementation at 8-15 gm per day can help better regulate blood glucose
in type II diabetics. Other studies have not shown this beneficial effect. Thus, more research is required before any
conclusive statements can be made in this regard.12,16
4. General Wellness
For health promotion purposes (e.g. to reduce concentrations of carcinogens in the large bowel, improve digestion,
elimination and immune function) a daily dosage of 500-1,000 mg is often recommended.

Adverse Side Effects and Toxicity
Generally, oligosaccharides are well tolerated. Some individuals report increased flatulence initially. At very high
levels, (40 gm), FOS and other oligosaccharides may induce diarrhea.1

Drug-Nutrient Interactions
There are no well-known drug interactions with FOS or other Prebiotics.17
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Probiotics
General Features
Probiotics is a term used to describe supplementation with the friendly bacteria of the large intestine; the most
important of which are lactobacillus acidophilus and bifidobacteria. The official definition of the term probiotic (as
defined by Havenaar and Huis In’t Veld) is described as “microorganisms in sufficient numbers, which alter the
microflora (by implantation or colonization) in a compartment of the host and by that exert beneficial health effects in
this host.”
The health effects attributed to the use of Probiotics are numerous. Well documented effects include lower frequency
and duration of diarrhea associated with antibiotics, rotavirus infection, chemotherapy, and to a lesser degree
traveler’s diarrhea; stimulation of humoral and cellular immunity; and decrease in unfavourable metabolites in the
bowel that are linked to colon cancer development (ammonium and procarcinogenic enzymes). Other health benefits
are also related to the use of Probiotics as reviewed below.1,2
It has been shown that lactobacilli inhibit the growth of less desirable organisms in the large intestine through
competition for nutrients, alteration of pH and oxygen tension to levels less favourable to pathogens (disease-causing
organisms), prevention of attachment of pathogens by physically covering attachment sites, and production of limiting
factors such as antimicrobial factors.1,3,4
The gut microflora (normal bacterial population) is an important constituent in the intestine’s defense barrier, as
demonstrated by increased antigen transport across the gut mucosa in the absence of an intestinal microflora. The
gut microflora also elicits specific immune responses at a local and systemic level. A healthy composition of microflora
has also been shown to tone-down hypersensitivity reactions involving food allergies, infant atopic dermatitis,
autoimmune conditions (rheumatoid arthritis, juvenile arthritis), and inflammatory bowel conditions.
In general, evidence exists to show that probiotic supplementation reduces the entry of pathogens and antigens from
reaching the bloodstream. Supplementation with probiotics tends to stimulate and enhance systemic immune function
in healthy individuals, while toning-down (down-regulating) the exaggerated immune reactions that contribute to food
allergies and inteolerance, atopic dermatitis (eczema), certain autoimmune diseases and inflammatory bowel
conditions such as Chrohn’s disease and ulcerative colitis, as noted above.
In one placebo-controlled trial, patients with pouchitis (inflammation of the ileal pouch-anal anastamosis after
colectomy) had fewer episodes of clinical relapse when treated with Probiotics, and had clinical outcomes as good as
those treated with the anti-inflammatory agent mesalamine.
Probiotic supplementation has also been shown to reduce the secretion of pro-inflammatory cytokines (particularly,
tumor necrosis factor alpha) from white blood cells that promote inflammatory responses in conditions such as atopic
dermatitis. At the same time, Probiotics stimulate the release of interferon gamma which has positive effects on the
gut, preventing inflammation, and providing systemic benefits as well.5,6
One researcher states “these data point to the conclusion that Probiotics can be used as innovative tools for treating
dysfunction of the gut mucosal barrier, including acute gastroenteritis, food allergy, and inflammatory bowel disease.
Many of the probiotic effects are mediated via immune regulation, in particular by control of the balance of proinflammatory and anti-inflammatory cytokines.5
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Clinical Application and Mechanism of Action
1. Post Antibiotic Therapy
During and after antibiotic therapy supplementation with a mixture of bifidobacterium bifidum and L. acidophilus can
prevent the candida overgrowth, diarrhea and urinary tract infections that can result from antibiotic therapy.
Probiotic supplementation can maintain or re-establish the bacterial flora equilibrium during or after treatment with
ampicillin. Research exists to support the use of probiotic supplementation during antibiotic administration. 1,3,7,8,9
2. Fibrocystic Breast Disease (FBD) and Premenstrual Syndrome (PMS)
To improve the excretion of estrogen conjugated with glucuronic acid some practitioners recommend the ingestion
of 10-20 billion L. acidophilus living organisms per day. L. acidophilus inhibits the overpopulation of the bacteria
that secrete beta-glucorinadase enzyme, which in turn deconjugates estrogen from glucuronic acid.
In this instance, estrogen can be re-absorbed back into the bloodstream (entero-hepatic pathway) and over
stimulate metabolic processes that exacerbate FBD and PMS.
Research supports the view that FBD and PMS are aggravated and possibly caused by a high estrogen to
progesterone ratio. Improving estrogen detoxification and intestinal excretion of estrogen has been shown to
improve symptoms of FBD and PMS.10
3. Gastroenteritis
Gastroenteritis is the main cause of acute diarrhea. It is usually due to viral or bacterial pathogens or to parasites,
but the most frequent cause in children is rotavirus. A number of clinical trials have shown that supplementation
with Probiotics (especially with Lactobacillus rhamnosus), is effective in shortening the duration of this condition,
particularly in infantile gastroenteritis. Other studies have shown that probiotic supplementation can reduce risk of
diarrhea in children admitted to hospital.11
4. Traveler’s Diarrhea
Acute diarrhea occurs in half of travelers who visit high-risk areas. Although most cases are mild and self-limiting,
there is considerable morbidity. Some, but not all, studies indicate that the use of probiotic supplementation can
reduce the incidence of traveler’s diarrhea (from 71% to 43% in one study).11
5. Irritable Bowel Syndrome and Inflammatory Bowel Disease
Limited evidence exists to support the use of Probiotics for the treatment of irritable bowel syndrome, other than to
control symptoms of diarrhea in some cases. Evidence is stronger to support the use of probiotic supplementation
for ulcerative colitis and Crohn’s disease. In a study of 120 ulcerative colitis patients, comparable results were
seen in relapse of the disease in patients receiving probiotic supplementation as compared to those taking the antiinflammatory drug, mesalamine. A second study involving 116 ulcerative colitis patients revealed similar findings.
As noted above, patients with pouchitis have also experienced benefit from the use of Probiotics, with respect to a
reduction in inflammation and pain. In general, the positive effects upon immune function and the suppression of
the inflammatory process are likely the ways in which Probiotics reduce relapse of inflammatory bowel disease and
help to effectively manage pouchitis and related inflammatory conditions of intestinal tract.5,6,11
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Dosage Range
1. Concurrent or Post Antibiotic Therapy: 15-20 billion living organisms per day8,9
2. Fibrocystic Breast Disease and Premenstrual Syndrome: 5-10 billion living organisms per day7
3. Gastroenteritis, (Prevention of Traveler’s Diarrhea), Ulcerative Colitis, Crohn’s Disease: 10 billion living
organism per day.12

Adverse Side Effects and Toxicity
Amounts exceeding 10 billion living organisms per day may lead to mild gastrointestinal disturbances. Probiotics
are extremely safe with no toxicity reported at the above recommended doses. Some probiotic preparations
contain the yeast organism Saccharomyces boulardii. In patients with compromised immune status, this organism
has produced severe, invasive fungal infections. In otherwise healthy individuals this yeast has been shown to
work synergistically with other Probiotics, producing positive health outcomes.6,13

Drug-Nutrient Interactions
L. acidophilus and B. bifidum are negatively affected by alcohol and antibiotics.14 They may also interfere with the
metabolism of sulfasalazine, chloramphenicol palmitate, and phthalylsulfathiazole, especially L. acidophilus.15

Author’s Note on Quality Assurance
Unlike other types of supplements that can have their potencies confirmed by third party analytic methods, when
purchasing a probiotic supplement it is impossible to know the true potency of the product. This is due to the fact that
many variables can affect the number of live bacteria that exist within the capsules at any given time. As a rule,
Probiotic supplements should be refrigerated from the time they are encapsulated until the time they are purchased by
the end user in order to slow down the division rate (germination rate) of the bacteria, as bacteria can only multiply a
fixed number of times before death of the bacteria occurs. Unfortunately, most probiotic supplements are not
refrigerated during shipping and transportation to distribution centers and on route to retail outlets, or during direct
shipment to consumers (e.g. Internet sales, catalog sales, shipped directly to the consumer’s home by mail or courier).
Thus, it is thought that a large number of probiotic products sold in the market place contain no live bacterial cultures
or a minimal concentration, by the time consumers begin using them. Bacterial germination is also much faster during
the summer time and in warmer climates, as heat is a factor that increases the cell division rate of these bacteria. As
such, the expiry date should be shortened in the summer and in warm weather areas. As a rule of thumb, it is
probably best to use a probiotic within the first three months of its encapsulation, and to purchase only refrigerated
products, and then to refrigerate the product within one’s home as soon after the purchase as possible. Keep in mind
that the use of prebiotics may be considered as a substitute for Probiotics. Prebiotic supplements can have their
potency verified through third party analysis, and do not lose their potency over time in the fashion as do Probiotics
(see Prebiotics in this document).
Finally, the first method of delivery, and likely the most effective delivery of Probiotics is through the intake of foods
that contain live bacterial cultures, such as yogurt and other soured dairy products. (see the Am J Clin Nutr 2001,
volume 73, supplement 2 edition, for more details on probiotic quality).
N.B. A 1990 study showed that most Probiotic supplements purchased in retail outlets contained no living bacteria at
the time of purchase. Thus Prebiotic supplementation and soured dairy products may be a preferred method by which
to modify the gut micro-flora.1
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Psyllium (Psyllium husk fiber or Psyllium seed)
General Features
Psyllium is native to Iran and India. It is currently cultivated all over the world and the seed husks are used
medicinally. The seed husks are unique in that they contain a high level of mucilage content and soluble fiber, which
provide a health-promoting effect on the function of the large bowel, reduce high cholesterol levels, and help regulate
blood sugar levels in diabetics. Psyllium seeds have been used for many years in traditional herbal medicine. 1,2

Principle Active Constituents
Mucilage and Soluble Fiber - Psyllium seed husks are high in both mucilage (10 – 30% by weight) and soluble
fiber. The laxative effect is due to swelling of the husk when it comes into contact with water, creating a gelatinous
fecal mass that stimulates peristalsis (movement of fecal content through the intestinal tract) and voiding of the
bowel (bowel movements). 3 The soluble fiber is responsible for its ability to lower cholesterol and regulate blood
sugar. 4,5

Clinical Application and Mechanism of Action
1. Laxative
The laxative properties of Psyllium are due to the ability of the mucilage portion of the seed husk to absorb water, in
a similar fashion as a sponge. This swelling creates a large gelatinous mass that applies pressure to the bowel
wall and thereby, stimulates more frequent contractions of the muscles that rhythmically contract to propel fecal
matter through the large intestine. Due to the high water content of this gelatinous fecal mass, the developing fecal
matter is softened, and hydrated, provided sufficient water is ingested to allow this to occur. Thus, as a bulkforming laxative, Psyllium supplementation encourages more rapid movement of fecal contents through the large
bowel, softens the stool for easier elimination, and by absorbing water it may help to dilute the effects of bowel
carcinogens; a means proposed to reduce risk of colon and rectal cancers. 3,6
Studies show that Psyllium is highly effective in relieving lifestyle-related and functional constipation, but not in
cases caused by diseases of the intestinal tract. 7
In functional cases, Psyllium has been shown to be better than, or at least as effective as, standard laxative
medications (e.g., docusate sodium). Psyllium also has fewer side effects than most other laxative medications
and offers better stool consistency. 6
2. Diarrhea
Psyllium has been used successfully to control diarrhea due to its ability to increase the thickness of stools. 8,9
This also has important application for HIV patients, taking Protease Inhibitor drugs, which commonly produce
diarrhea and thereby further contribute to malnutrition, weight loss, and immunosuppression, often seen in
these patients. Psyllium is one of the interventions that is shown to reduce diarrhea in these patients. 10
3. High Cholesterol
Based upon substantial clinical and scientific evidence, the United States Food and Drug Administration (FDA) has
approved a health claim for Psyllium in regards to its ability to reduce cardiovascular disease risk. 4 This is
primarily attributable to the ability of the soluble fiber fraction of Psyllium seed husk to drag cholesterol and bile
acids (bile acids may otherwise be re-absorbed and converted into cholesterol within the liver) through the intestinal
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tract and eliminate them from the body in the stool. 4,11 It may also stimulate the liver to convert cholesterol to bile
acids, lowering the total cholesterol load on the body. 11,13 Through these mechanisms, Psyllium supplementation
has been shown to reduce blood cholesterol levels to a modest degree in patients with high cholesterol and in
patients whose cholesterol levels fall within the normal range. Numerous double-blind studies have shown that
Psyllium supplementation can lower total cholesterol and LDL-cholesterol (bad cholesterol), with no significant
effect on HDL-cholesterol levels (good cholesterol). 12,14 Studies involving children have also shown a significant
cholesterol lowering effect in subjects with elevated cholesterol levels. 15
In the Lipid Assessment Treatment Project (L-TAP), the success rates for lipid-regulating therapies and treatments
according to the National Cholesterol Education Program (NCEP) Adult Treatment Panel II (ATP II) were reported
to be a 43% reduction in LDL-cholesterol for bile acid sequestrant drugs, 39% for high-dose niacin, 32% for
gemfibrozil, 28% for Psyllium fiber, 40% for statin drugs (e.g., lovastatin), and 40% for combination therapies. 25
A meta-analysis conducted to evaluate the hypolipidemic effects of Psyllium fiber (which pooled eight controlled
studies, involving 384 and 272 subjects with mild to moderate hypercholesterolemia receiving Psyllium or cellulose
placebo, respectively), revealed that Psyllium supplementation (10.2 gm per day), as an adjunct to a low fat diet,
lowered total cholesterol by 4%, LDL-cholesterol by 7% and the ratio of apolipoprotein (apo) B to apo A-1 by 6%,
relative to the placebo. The researchers concluded that Psyllium is well tolerated and safe when used as an adjunct
to a low-fat diet in individuals with mild-to-moderate hypercholesterolemia. 26
A study involving 34 hypercholesterolemic men with type II diabetes showed that men receiving 5.1 gm of Psyllium
20-30 minutes prior to breakfast and evening meals for eight weeks, reduced their total cholesterol levels on
average by 8.9% and LDL-cholesterol levels by 13%, compared to the placebo group. As well, their post-lunch
glucose levels dropped by 4.2%, compared with a 12.7% increase in the placebo group. 27
4. Diabetics and Blood Sugar
The soluble portion of Psyllium has been shown to improve blood glucose regulation in both insulin-dependent and
non-insulin dependent diabetic patients. 16,17,18 Soluble fiber is known to slow the absorption of simple sugars
(monosaccharides) from the intestinal tract, helping to prevent a hyperglycemic response following a meal
containing carbohydrate foods. Challenge studies have shown that Psyllium supplementation can significantly lower
the glycemic response to a carbohydrate test meal in these patients, producing lower, more controlled blood
glucose levels, postprandially. 12
5. Ulcerative Colitis
A double-blind trial involving patients with ulcerative colitis showed that Psyllium supplementation significantly
reduced symptoms such as bleeding, and helped patients remain in remission longer (upon ingesting 20 gm of
ground Psyllium seeds, twice daily with water), compared to the use of the medication mesalamine alone. However,
the combined effects of mesalamine and Psyllium produced the best overall outcomes in this study. 19
6. Irritable Bowel Syndrome (IBS)
Some studies suggest that Psyllium supplementation may be helpful in the management of IBS. An illuminating
study by J. Holtz, et al, showed that both Psyllium and wheat bran supplementation improved stool frequency and
consistency in a 6-week trial of thirty IBS patients. However, the Psyllium group demonstrated superior outcomes
with respect to stool frequency and degree of abdominal distension, making it the preferred intervention, according
to the researchers involved in this trial. 20 As there are few effective interventions in the treatment of IBS, it is
worth noting that well-designed trials support the use of Psyllium supplementation in these cases, although
outcomes may vary greatly from patient to patient. 1,21
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7. Blood Pressure
There is some evidence to suggest that Psyllium supplementation can help reduce high blood pressure by
enhancing the fecal excretion of sodium absorbed in the intestinal tract. Although this evidence comes mostly from
animal studies, a trial involving sixty-eight hypercholesterolemic patients demonstrated a small reduction in blood
pressure in patients receiving 8 gm of Psyllium supplementation each day for four weeks. Their cholesterol levels
were also reduced, providing a desirable synergistic effect in reducing cardiovascular disease risk. 4,22

Dosage and Standardized Grade
1. Constipation (from non organic disease), Diarrhea, IBS and Non-insulin Dependent Diabetes and InsulinDependent Diabetes: 5 gm (one teaspoon), three times per day, or 10 to 30 gm of whole seeds per day, taken in
three evenly divided doses. This should be stirred into a large glass of water or fruit juice and ingested as a
beverage (before it thickens in the glass). 1,5,6,20
2. Cholesterol-lowering: 5 gm (one teaspoon), two or three times per day. Follow instructions above. 1,2,11,25,26,27
3. Ulcerative Colitis: 5 gm (one teaspoon), twice per day; or 10 gm whole seed, twice per day. Follow instructions
above. 19

Adverse Side Effects, Toxicity and Contraindications
Psyllium supplementation has been shown to be safe when taken at recommended doses. 1 Some patients with
IBS may see a worsening of their condition upon supplementation with Psyllium as has been reported in some
cases. 1,21 Patients with bowel obstruction and diabetics with extreme blood sugar sensitivities should not use
Psyllium. 21
Allergic skin reactions from Psyllium are primarily limited to people working in factories
manufacturing Psyllium products. 1

Drug-Nutrient Interactions
Psyllium supplementation may potentiate the action of the following medications and thereby lower the required
dosages of these medications:
1. Hypoglycemic Medications (e.g., glyburide, glipizide, metformin, rosiglitazone, glimepiride, tolbutamide, acarbose,
chlorpropamide etc.) 18
2. Insulin 18
3. Cholesterol-lowering drugs. 23,24
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Pregnancy and Lactation
During pregnancy and lactation, the only supplements that are considered safe include standard prenatal
vitamin and mineral supplements. All other supplements or dose alterations may pose a threat to the
developing fetus and there is generally insufficient evidence at this time to determine an absolute level of
safety for most dietary supplements other than a prenatal supplement. Any supplementation practices
beyond a prenatal supplement should involve the cooperation of the attending physician (e.g., magnesium
and the treatment of preeclampsia.)
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Quercetin
General Features
Quercetin is a flavonoid that serves as the backbone for many other flavonoids in nature, including the citrus flavonoids
rutin, quercitin, and hesperidin. These derivates differ from Quercetin in that they have sugar molecules attached to
their Quercetin backbone. Experimental studies reveal that many medicinal plants owe much of their biological activity
to their high Quercetin content.1
This water-soluble pigment has been shown to inhibit histamine release at therapeutic doses, making it an attractive
agent in the management of some allergic conditions, such as hay fever. It also demonstrates impressive antiinflammatory and antioxidant properties, and like some other flavonoids (e.g. genistein, diadzein), appears to possess
phytoestrogen effects. Under experimental conditions, its phytoestrogen effects have been shown to inhibit the
proliferation of human breast cancer cells in test tube experiments. In one human trial, Quercetin supplementation
demonstrated improvement in prostatitis, with 67% of patients experiencing significant improvement in the Quercetin
group compared to only 20% of patients reporting improvement in the placebo group. This benefit may be due to its
phytoestrogen activity and/or its anti-inflammatory properties.
Experimental studies also reveal that Quercetin may help to prevent cataracts in diabetics, by inhibiting the enzyme
that forms sorbitol (aldose reductase) in the lens of the eye.2,3

Clinical Applications and Mechanism of Action
1. Anti-Inflammatory
Quercetin inhibits the manufacture and release of histamine and other allergic/inflammatory mediators, which gives
Quercetin supplementation application in a variety of inflammatory and allergic reactions (arthritis, joint
inflammation, asthma, hay fever, lupus).4-12
2. Diabetic Cataracts
Quercetin inhibits the aldose reductase enzyme, which converts glucose into sorbitol. Sorbitol build up in the lens
of the eye (secondary to diabetes and hyperglycemia) is involved in the development of cataracts.
Elevated sorbitol may also contribute to the development of diabetic neuropathy and retinopathy. Thus, Quercetin
may be beneficial in diabetes management for a number of reasons. 13,14 Animal studies reveal that Quercetin
effectively delays the onset of cataracts in diabetic animals.14
3. Anti-Tumor
Many flavonoids inhibit tumor formation, but Quercetin has demonstrated a very consistent effect in this regard.
Under experimental conditions, Quercetin demonstrates a significant antiproliferative effect in regards to squamous
cell carcinoma, leukemia, and cancers of the breast, ovaries, colon, rectum and brain.15-18 It is thought that
Quercetin down-regulates enzymes that control the rate of cellular division (i.e. protein kinase, DNA-topoisomerase,
ornithine decarboxylase), in addition to its mild phytoestrogen effects.2,3,19,20
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Dosage
1. Anti-Inflammatory/Anti-Allergy: as a single agent; 200-400 mg, three times per day. Combinations of bromelain
and Quercetin have been shown to potentiate or enhance each others anti-inflammatory activity.21 The amount of
bromelain should be equal to the amount of Quercetin.1 Bromelain also enhances the absorption of Quercetin.1
2. Diabetes (neuropathy or cataract protection): consider 200-400 mg (three times per day).2,3

Adverse Side Effects and Toxicity
Animal studies demonstrate that Quercetin is extremely non-toxic and non-carcinogenic.22,23,24 In rare cases,
allergic reactions to Quercetin can occur in humans.1

Drug-Nutrient Interactions
1. Estradiol (found in oral contraceptives and hormone replacement therapy)
Quercetin may slow down the detoxification of estradiol by liver enzymes. There are no human reports of
Quercetin potentiating the effects of estradiol through this mechanism at this time.
2. Felodipine
Felodipine is a calcium channel blocker used in the treatment of congestive heart failure, hypertension and
Raynaud’s Syndrome. Test tube studies indicate that Quercetin inhibits the enzyme in the liver that is responsible
for the breakdown of felodipine. This may result in higher, more potentially dangerous levels of felodipine in the
bloodstream, although no human reports of adverse effects have been reported to date.25
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S-Adenosylmethionine (SAM)
General Features
S-Adenosylmethionine (SAM) is an important methyl donor (CH3) in the transmethylation reactions required for the
synthesis of DNA bases, creatine, glutathione, neurotransmitters (i.e. melatonin), phosphatidylcholine, and for liver
detoxification reactions.
In the body, SAM is synthesized from methionine and ATP. Methionine, required for the synthesis of SAM, is obtained
from diet, or produced from homocysteine, which accepts a methyl group (CH 3) from vitamin B12; that was transferred
to vitamin B12 from folic acid originally. Thus the synthesis of methionine and SAM are primarily dependant upon an
adequate nutritional status of folic acid and vitamin B12.1,2,3
Curiously, high doses of methionine do not increase levels of SAM, but rather are associated with some degree of
toxicity.4 The most natural way to optimize endogenous synthesis of S-Adenosylmethionine is to ensure adequate
intake of folic acid, vitamin B12 and protein.3 Of clinical significance is the fact that SAM supplementation on its own
has been shown to provide significant results in depression, osteoarthritis, fibromyalgia and liver disorders.5

Clinical Applications and Mechanism of Action
1. Depression, Anxiety and Dementia
As a principle donor of methyl groups (CH3) to various reactions, SAM is necessary for the synthesis of
phospholipids (phosphatidylcholine, phosphatidylserine) and neurotransmitters. SAM supplementation in
depressed or anxious patients has resulted in increased levels of serotonin, dopamine and phosphatidylserine. It
improves binding of neurotransmitters to receptor sites, and affects brain cell membrane fluidity, resulting in
significant
clinical
improvement
in
depression
and
anxiety.2,3,6,7,8
A number of excellent clinical trials have demonstrated the value of SAM as a natural biochemical intervention in
depression. The typical dosage is 400 mg, three to four times per day (studies include general depression and
post-partum depression).9-13
Alzheimer’s disease patients have been shown to have low levels of SAM and may therefore, benefit from its
administration.2,3
2. Osteoarthritis
SAM has demonstrated impressive results in the treatment of osteoarthritis. SAM is required for the synthesis of
cartilage components and appears to exert pain-relieving and anti-inflammatory properties.14,15
At least 21,524 patients with osteoarthritis have participated in clinical trials using SAM supplementation. Even
when tested against commonly used anti-inflammatory drugs (i.e. Advil, Motrin, Nuprin, Naproxen) SAM
supplementation has provided significant relief of osteoarthritic symptoms and improved joint function and quality of
life. An MRI (magnetic resonance imaging) study demonstrated increased cartilage formation in 14 patients with
osteoarthritis of the hands, given SAM vs. the placebo. Unlike non-steroidal anti-inflammatory drugs SAM is not
harmful to the intestinal tract, kidney or liver. In fact, it is used to support liver detoxification functions in anti-aging
and
certain
diseases.16-24
In the above studies, the typical dosage of SAM was 400 mg, three times per day.
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3. Fibromyalgia
Several clinical studies show that SAM can help improve various aspects of fibromyalgia, including a reduction in
the number of trigger points, painful areas and improvements in mood. Other symptoms that may respond to SAM
supplementation
include
morning
stiffness
and
fatigue.
Treatment doses were in the range of 800 mg of SAM per day.25,26,27
4. Liver Disorders
SAM is beneficial for a variety of liver disorders because of its ability to promote bile flow and relieve cholestasis. It
has been used successfully in cirrhosis, Gilbert’s Syndrome, and oral contraceptive induced liver damage. Its
benefits are directly attributable to its role as a major methyl donor in the liver (detoxification process) and its
lipotropic
activity
(transporting
fat
out
of
the
liver).
In Gilbert’s Syndrome SAM at a dosage of 400 mg, three times daily has resulted in a significant decrease in serum
bilirubin. In liver cirrhosis it has been shown to improve cell membrane function, improve bile flow and increase
levels of glutathione; possibly the most important liver antioxidant and detoxification agent. Animal studies provide
evidence of protection against liver cancers from SAM supplementation in animals exposed to liver carcinogens. 2838

In alcoholic cirrhosis, damage to the liver prevents the natural formation of SAM from the amino acid methionine.
In a double-blind study, individuals with alcoholic cirrhosis of the liver who took SAM supplementation for two
years had a 47% lower rate of death or need for liver transplantation, compared with those receiving the placebo.
In patients with less severe cirrhosis, the results were even more impressive.39
5. Migraine Headaches
A long-term study revealed that SAM supplementation may be helpful in reducing the incidence of migraines in
sensitive individuals.40

Dosage Range
For most conditions the therapeutic dosage range is typically 400 mg, two or three times daily. SAM can cause
nausea and gastrointestinal disturbances in some people, thus, some patients may benefit from starting with 200 mg
doses and working their way up to 400 mg per individual dose.5
1. Depression and Anxiety: 400 mg, three times per day
2. Osteoarthritis: 400 mg, two or three times per day
3. Fibromyalgia: 400 mg, two times per day
4. Liver Disorders: 400 mg, three times per day
5. Migraine Headache: 400 mg, two times per day (as a preventative intervention).2

Adverse Side Effects, Toxicity and Contraindications
SAM should not be taken by individuals with bipolar (manic) depression, which may trigger a manic phase in these
individuals. No other significant side effects have been reported with oral SAM supplementation other than
occasional nausea and gastrointestinal disturbances.5
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Drug-Nutrient Interactions
No known drug-nutrient interactions have been reported. However, as with folic acid, vitamin B 12 and choline, SAM is
a methyl donor, which may speed up the detoxification of various drugs in the liver. 41 As well, SAM can affect
neurotransmitter levels, caution should be exercised when using SAM in conjunction with anti-depressant and antianxiety medications. Excess serotonin production, for example, can lead to serotonin syndrome, characterized by
myoclonus, rigidity, hyperreflexia, shivering, confusion, agitation, restlessness, coma, autonomic instability, low-grade
fever, nausea, diarrhea, diaphoresis, flushing and rarely, rhabdomyloysis and death. This is true for all natural health
products that can either increase the synthesis of serotonin or inhibit its degradation.42.43
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Shark Cartilage
General Features
Contrary to the popular marketing campaign associated with the use of Shark Cartilage as a dietary supplement,
shark’s do get cancer, and promoting the use of Shark Cartilage based upon the notion that shark’s do not get cancer
is false and highly misleading. However, some experimental and animal studies show that a particular Shark Cartilage
extract may play role in one aspect of cancer prevention and/or treatment, but how this translates into the prevention
and/or treatment of human cancers is not well understood, although some preliminary studies have been encouraging.
At present, Shark Cartilage is one of many natural health products that continue to be studied as potential
chemopreventive and cancer treatment agents. 1, 2

Principle Active Constituents
Shark Cartilage is a type of connective tissue comprised of proteoglycans (mucopolysaccharides), protein substances,
calcium, sulfur, and collagen protein. Which of these constituents exerts anti-tumor effects is unknown at this time. 1

Clinical Application and Mechanism of Action
1. Cancer – Preliminary research in the 1980’s suggested that Shark Cartilage inhibits angiogenesis (the growth of
new blood vessels). Since cancer cells must build new blood vessels to provide themselves with nourishment for
growth and replication, this effect (anti-angiogenesis) is associated with potentially stopping the spread of cancer.
3,4,5,6,7,8,9
(see also soy isoflavones, genistein, in this document) Shark Cartilage also inhibits matrix
metalloproteases (MMP’s), which break down the ground substance between cells, and more easily permit the
spread of cancer to adjacent tissues. 4
A few preliminary studies suggest that individuals with certain cancers may benefit from Shark Cartilage
supplementation, however, well-designed research trials yielded negative results. 1,2,16,17 Nevertheless, there is
some evidence to support the use of Shark Cartilage as part of the complementary treatment for various cancers,
including lung, prostate, and breast cancer. 10,11,12,13,14,15
Double-blind trials, which are currently underway in Canada and the United States, are required to provide
conclusive evidence that Shark Cartilage is a useful adjunct in cancer treatment, but there are no significant risks
attached to using Shark Cartilage supplementation in individual cases at this time. 1,2
2. Osteoarthritis – The use of glucosamine sulfate has been shown to be very effective in the treatment of
osteoarthritis. As glucosamine provides the body with raw material from which if can synthesize certain
components of joint cartilage, some individuals promote the idea that ingesting cartilage itself may act in a similar
manner as glucosamine. Presently, there are no studies of any kind to support this contention, and as is the case
with the use of chondroitin sulfate, bovine cartilage, sea cucumber, green-lippid mussel (all of which contain whole
cartilage components). It is unlikely that Shark Cartilage provides as significant an effect on the repair, regeneration
and preservation of joint cartilage, as does glucosamine sulfate. 2 (see glucosamine sulfate in this document)
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Dosage and Standardized Grade
Cancer Treatment: 60-100 gms per day, orally or by enema. This is a very high dose, which provides the body with 2
– 2.5 gms (2500 mg of calcium) daily. This is considered the upper limit of safe intake for calcium, although no cases
of calcium toxicity have been reported at this level of Shark Cartilage supplementation. Nevertheless, practitioners
and patients should be on the look out for any signs or symptoms of calcium toxicity when doses in this range are
being used (see calcium in this document, for signs and symptoms of toxicity). 1

Adverse Side Effects, Toxicity and Contraindications
Shark Cartilage appears to be a safe supplement. 1,2 There is one reported case of a patient who developed liver
inflammation after taking Shark Cartilage supplements, but later recovered fully after the Shark Cartilage supplement
was discontinued. 18 Therapeutic doses of Shark Cartilage may increase the potential for calcium toxicity, although
there are no reported cases of this occurring to date. 1

Drug-Nutrient Interactions
There are no well-known drug-nutrient interactions for Shark Cartilage known at this time.

1,2

Pregnancy and Lactation
During pregnancy and lactation, the only supplements that are considered safe include standard prenatal
vitamin and mineral supplements. All other supplements or dose alterations may pose a threat to the
developing fetus and there is generally insufficient evidence at this time to determine an absolute level of
safety for most dietary supplements other than a prenatal supplement. Any supplementation practices
beyond a prenatal supplement should involve the cooperation of the attending physician (e.g., magnesium
and the treatment of preeclampsia.)
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Soy and Soy Extract
James Meschino DC, MS,ND
General Features
Soybeans contain a variety of biologically active components that are associated with the prevention of certain
cancers, detoxification, bone density support, cholesterol lowering and cardiovascular health, prevention of prostate
enlargement and antioxidant function.

Principle Active Constituents







Some of their more potent bioactive constituents include:
Isoflavonoids
Saponins
Phenolic acids
Coumarins
Protease inhibitors
Phytic acid 1,2,3,4

Clinical Application and Mechanism of Action
1. Reproductive Cancers
Of the above bioactive constituents, isoflavones and protease inhibitors have been studied most thoroughly for their
anti-cancer effects. Soy isoflavones may reduce risk of breast, prostate and other hormone-dependent cancers.
The low breast cancer mortality rates in Asian countries and the putative anti-estrogen effects of isoflavones
support this contention. Strong evidence for the prevention of prostate cancer may explain, in part, the 80 percent
lower incidence of prostate cancer in Asia compared to Canada, the United States and other western countries,
that do not include Soy as a common dietary staple.
Soy and Soy isoflavones have been shown to decrease reproductive organ cancers in animal-based studies.
Human research also suggests a protective role of Soy against cancer, however, the data is currently insufficient to
make formalized recommendations.
There are literally hundreds of in vitro studies showing that genistein (a predominant Soy isoflavone) inhibits the
growth of a wide range of both hormone-dependent and hormone-independent cancer cells, including breast,
prostate, colon and skin cells.
In vitro, genistein also inhibits the metastasic activity of both breast and prostate cancer cells independent of the
effects on cell growth.
Genistein is known to inhibit several enzymes involved in signal transduction, including tyrosine protein kinase,
MAP kinase, rhibosomal S6 kinase, and DNA topoisomerase II. Genistein also increases the concentration of
transforming growth factor B (TGF-B). Together these biological mechanisms account for the ability of genistein to
arrest cancer cell growth.
These findings may have important implications, as the breast cancer rate in Japan is only about one-quarter of
that of the United States. Similar data exists for prostate and colon cancer incidence.
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In vitro, genistein inhibits the growth of both androgen-dependent and androgen-independent prostate cancer cells.
Genistein has also been shown to inhibit the 5-alpha reductase enzyme that is strongly linked to prostate
enlargement (benign prostatic hyperplasia) and prostate cancer metastasis. The 5-alpha reductase enzyme
converts testosterone to dihydrotestosterone (DHT). DHT build up encourages more rapid prostate cell
proliferation leading to prostate enlargement and fuels the proliferation and spread of existing prostate cancer.
Increased Soy intake in men under clinical trial conditions demonstrates a reduction in DHT metabolites in the
blood, indicating that Soy consumption reduces DHT production in men.
Soy isoflavones concentrate in prostate fluid and increased isoflavone intake has been linked to significant
apoptosis (programmed cell death) of prostate cancer cells (adenocarcinoma) in a patient taking 160 mg of
isoflavone content per day, one week before prostate surgery.1
Genistein also inhibits angiogenesis, the growth of new blood vessels that contribute to the spread of cancer. 5
2. Menopausal Symptoms and Female Bone Health
After menopause Soy isoflavones and other phytoestrogens can provide sufficient estrogenic activity as to reduce
hot flashes and other menopausal symptoms, as well as help to support bone density. Soy intervention trials have
shown a reduction in hot flashes by up to 40 percent in various studies.1,6,7,8
Soy constituents (especially diadzein and genistein) have been linked to favourable effects on bone density in
postmenopausal women and in animal experimental studies, often using ovariectomized rats.
Dailais et al found that early postmenopausal women had a 5 percent increase in bone mineral content compared
with baseline values after only 3 months of consuming Soy flour. Ipriflavone, a semisynthetic compound similar to
the Soy isoflavone, diadzein, has been shown to increase bone density in postmenopausal women, at a dosage of
200 mg, three times daily.1 It is approved in Japan, Hungary and Italy as a drug for the treatment and prevention of
osteoporosis.1,9
3. Cholesterol-Lowering and Cardiovascular Health
Soy isoflavones appear to have favourable effects on vascular function and lipid metabolism. Soy isoflavones,
structurally similar to estrogens, interact with estrogen receptors and appear to increase LDL-receptor formation. In
turn this helps the body clear LDL-cholesterol and VLDL-cholesterol from the bloodstream.2 The meta-analysis of
38 controlled studies demonstrated that an average intake of 47 gm per day of Soy protein was associated with a
9.3 percent lowering of cholesterol, 12.7 percent lowering of LDL-cholesterol, 10.5 percent lowering of triglycerides
and a 2.4 percent elevation of HDL-cholesterol.10
Genistein also inhibits thrombin formation and platelet activation in vitro and Soy isoflavones act as antioxidants,
which may help prevent LDL-cholesterol oxidation in the bloodstream. All of these factors help to support the
positive influence that Soy has on cardiovascular health.2
4. Detoxification
Soy and Soy Extract have been shown to induce phase II detoxification enzymes such as Quinone reductase,
Glutathione-S transferase and uridine-S-diphosphate glucuronodyl transferase. These enzymes function to
detoxify and destroy electrophilic (free radicals) metabolites, formed during phase I detoxification activity. This
function may also explain some of Soy’s anti-cancer effects.3
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Supplementation Studies and Clinical Application
Clinical studies are underway to help determine the ideal Soy or Soy Extract intake level that may help prevent cancer,
cardiovascular disease, prostate enlargement, osteoporosis and to help manage menopausal symptoms. Societies
demonstrating the best health effects and the early intervention trials from human studies suggest that a Soy intake
yielding 50-100 mg per day of Soy isoflavones provides a level of intake associated with the above mentioned benefits
according to recent reviews.1,11

Dosage and Standardized Grade
Soy or Soy Extract intake yielding 50 - 100 mg of isoflavones per day support the following applications:

General health support

Menopausal symptom management

Bone density support

Cholesterol and triglyceride lowering and cardiovascular system support

Enhancement of phase II detoxification and liver support 1, 2, 6, 7, 8, 10

Adverse Side Effects, Toxicity and Contraindications
Soy products and cooked soybeans are safe at a wide range of intakes. A small percentage of people have allergies
to soybeans and thus should avoid Soy products.

Drug-Nutrient Interactions
Simultaneous intake of Soy or Soy Extract with estrogen replacement, the birth control pill (oral contraceptives) or
thyroid hormone may decrease the absorption of these drugs. It is best not to take these drugs at the same time as
Soy foods or Soy Extract supplements. Due to the coumarin content of Soy it may potentiate the effects of warfarin, 12
however, no reports of bleeding disorders have been documented in patients using Soy products and anti-coagulants,
concurrently.
Estrogen–containing drugs and Tamoxifen: There is uncertainty at this time as to the interaction of soy phytoestrogens
with oral contraceptives, hormone replacement therapy, and the use of the drug tamoxifen, which is used to help
prevent a recurrence of cancer in women who previously had estrogen-receptor positive breast cancer. To date, no
human studies have revealed a negative interaction in this regard. Although some researchers caution against
combining these interventions, there is evidence to support the intake of soy and possibly other phytoestrogens in
these cases. Isoflavones are a form of “selective estrogen receptor modulator (modifier), which preferentially activate
the beta estrogen receptor on reproductive and other tissues, while having little affinity for alpha estrogen receptors on
these tissues (this is similar to the effect of Tamoxifen, which is used to help prevent recurrence of estrogen receptorpositive breast cancer). Over-stimulation of alpha receptors from estradiol and estrone (two of the body’s natural
estrogens that are found in estrogen-containing drugs) tends to result in more rapid cell division and increased risk of
breast cancer. Due to their greater affinity for beta receptors, isoflavones tend to slow the proliferation rate of breast
cells, and breast cancer cells, in the presence of the body’s own estrogens. As such, isoflavones demonstrate, in
experimental and animal models, features suggesting a potential to prevent breast cancer and other reproductive
cancers, and may also be useful in containing or controlling existing cancers in certain cases. Intensive investigation
is underway at this time to determine if this latter application is valid. Until this is clearly established, women should
not take soy isoflavone supplements of any kind to help treat existing reproductive cancer or to help block recurrence
of a reproductive cancer, without the consent of her attending physician. 13,14,15
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Pregnancy and Lactation
During pregnancy and lactation, the only supplements that are considered safe include standard prenatal
vitamin and mineral supplements. All other supplements or dose alterations may pose a threat to the
developing fetus and there is generally insufficient evidence at this time to determine an absolute level of
safety for most dietary supplements other than a prenatal supplement. Any supplementation practices
beyond a prenatal supplement should involve the cooperation of the attending physician (e.g., magnesium
and the treatment of preeclampsia.)
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Taurine
General Features
Taurine is a non-essential, sulfur–containing amino acid. In the body it can be synthesized from the sulfur-containing
amino acids methionine and cysteine. However, some dietary taurine appears to be important to ensure adequate
taurine status as retarded growth and degeneration of the retina of the eye have been shown in animals fed a taurinedeficient diet.1 Very large quantities of taurine are found in the retina of many mammals (including humans), where it
helps to protect the photoreceptors in the retina of the eye from ultra-violet light-induced free radical damage. Studies
indicate that it may be important as a dietary supplement in cases of optic endemic neuritis and other conditions of the
retina.2 Besides the retina, taurine is concentrated in other organs that have high electrical activity such as the heart
and the brain. Premature infants, patients with cystic fibrosis and some otherwise normal individuals are unable to
synthesize sufficient amounts of taurine, making it an essential nutrient in these cases.1,5 Taurine is only found in foods
of animal origin and thus, a vegan vegetarian, with an inborn defect resulting in impaired taurine synthesis, may be at
higher risk in developing a taurine deficiency state.1,5

Clinical Application and Mechanism of Action
1. Congestive Heart Failure
Taurine helps to regulate the contraction and pumping action of the heart muscle. Studies indicate that taurine may
support heart muscle function while helping to reverse symptoms of congestive heart failure. In a double-blind,
randomized, crossover, placebo-controlled study, taurine supplementation in patients with congestive heart failure
was shown to result in significant improvement in the New York Heart Association functional class, pulmonary
crackles, and chest film abnormalities as compared to the placebo. Side effects did not occur in the taurine group
and the researchers concluded that these results indicate that addition of taurine to conventional therapy is safe
and effective for the treatment of patients with congestive heart failure.6 In a second study by J Azuma et al, 24
patients with congestive heart failure were given 2 gms of taurine supplementation per day for four to eight weeks.
Taurine supplementation resulted in objective signs of improvement in 19 of the 24 patients and, thirteen of fifteen
patients who were designated as New York Heart Association functional class III or IV before receiving taurine
could be designated as class II after they completed the study, suggesting that taurine was capable of reversing
congestive heart disease to a very significant degree in these patients.7
2. Insulin-dependent Diabetes Mellitus
There is evidence to show that Insulin-dependent diabetics (IDDM) may have low taurine levels, which may be a
factor in their increased susceptibility to excessive platelet clotting leading to cardiovascular disease. In a study by
F Franconi et al, 39 IDDM patients and 34 control subjects were recruited for a taurine supplementation study using
a dose of 1,500 mg of taurine per day. Initially, the IDDM patients were shown to have significantly lower plasma
and platelet levels of taurine than the controls prior to taurine supplementation. After supplementation with taurine
the IDDM group realized the same plasma and platelet levels of taurine as the control group and platelet
aggregation in this group was reduced, as compared to pre-supplementation measures. This study showed that
taurine appears to help reduce the activation of arachidonic acid in the biochemical pathway leading to the
formation of pro-inflammatory eicosanoids such as thromboxane A2, which increases platelet aggregation.8
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3. Cystic Fibrosis
Children with cystic fibrosis frequently have steatorrhea (high levels of fat in their stools due to impaired fat
absorption), which has now been linked in part to a deficiency of taurine in their bile acids. Bile acids emulsify fats
as part of the fat digestion process. Cystic Fibrosis patients secrete normal levels of pancreatic enzymes and thus,
their inability to absorb fat stems from some other defect. Studies have shown that taurine supplementation can
effectively reverse steatorrhea in cystic fibrosis patients.3,4 The study by LJ Smith et al, used a daily dosage of 30
mg/kg body weight per day, in thirteen children with cystic fibrosis. They showed a significant reduction in
steatorrhea with a reduction of fecal fatty acid excretion dropping from 26.5g/24 hours to 15.4g/24 hours. Taurine
appears to improve the micellar phase of fat digestion as an essential component of the bile complex.4
4. Liver Protective Effect (Hepatoprotection) and Detoxification
Animal studies show that taurine supplementation can reduce the toxic effects of cadmium, acetaminophen and
carbontetrachloride on the liver and other organs. Under these test conditions, taurine appears to help maintain
normal levels of glutathione (in a similar fashion as N-acetyl cysteine, the anti-dote for acute acetaminophen
poisoning), which is otherwise greatly depleted by these toxic compounds. Liver cell damage is also minimized to a
significant degree and increased fecal elimination of cadmium has been noted with taurine supplementation in
these experimental studies.9,10,11 In general, the dose of taurine commonly used in animal testing is approximately
200 mg/kg of body weight, which is the dose that prevented acetaminophen toxicity in rats injected with 800 mg/kg
body weight of acetaminophen intraperitoneally − a level that would otherwise severely damage liver cells. The
above noted dose of taurine prevented liver damage in this study and the researchers conclude that taurine
supplementation possesses prophylactic and therapeutic effects in acetaminophen-induced hepatic injury.10 This is
an important finding, as chronic use of the pain killer acetaminophen is a frequent cause of severe liver and kidney
damage in humans.12

Dosage and Standardized Grade
1.
2.
3.
4.

Congestive Heart Failure – 1500 to 2000 mg per day in divided doses 7
Insulin-dependent Diabetes Mellitus - 1500 mg per day in divided doses 8
Cystic Fibrosis - 30 mg per kg body weight per day, in cases of steatorrhea 4
Liver Support and Protection - 500 to 5,000 mg per day, depending upon exposures to toxic compounds and
degree of previous liver damage 5 (see also N-acetyl cysteine in compendium)

Adverse Side Effects, Toxicity and Contraindications
Taurine has been shown to have a depressant effect on the central nervous system and may adversely affect shortterm memory. It is the nerve-depressant aspect of taurine that has attracted interest in those who are examining its
potential as an agent to treat epilepsy, which involves a state of over excitation. Some preliminary studies indicate that
it may have application for epileptics, but further investigation is necessary to establish its efficacy in these
cases.5,13,14,15
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Drug-Nutrient Interactions
There are no known instances where taurine supplementation interferes with or potentiates the effects of any drugs,
although its biological action in reversing congestive heart failure may be similar to that of cardiac glycoside drugs,
such as digitalis and digoxin. Thus, the attending physician should be made aware of the patient’s intent to use taurine
supplementation in cases where digitalis is being administered. 5,6,7
It has been established that various chemotherapy drugs, such as cyclophosphamide, cisplatin, docetaxel, fluorouracil,
methotrexate and paclitaxel, deplete body stores of taurine and, thus, supplementation with taurine may be advisable
when taking these drugs. 16

Pregnancy and Lactation
During pregnancy and lactation, the only supplements that are considered safe include standard prenatal
vitamin and mineral supplements. All other supplements or dose alterations may pose a threat to the
developing fetus and there is generally insufficient evidence at this time to determine an absolute level of
safety for most dietary supplements other than a prenatal supplement. Any supplementation practices
beyond a prenatal supplement should involve the cooperation of the attending physician (e.g., magnesium
and the treatment of preeclampsia.)
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Trimethylglycine (Betaine)
General Features
Trimethylglycine functions in the body as a methyl donor (as do folic acid, vitamin B 12, choline and S-adenosylmethionine).1,2 As a methyl donor Trimethylglycine is particularly involved in liver function, including detoxification
reactions. As well, it plays a role in carnitine synthesis, which also occurs in the liver.3
Trimethylglycine is closely related to choline (tetramethylglycine) in that as choline donates one of its four methyl
groups to another molecule, it becomes Trimethylglycine (Betaine). If Trimethylglycine donates one of its methyl
groups, then it becomes dimethylglycine.2
In animals Trimethylglycine has been shown to protect against chemical damage to the liver.4-7 In alcohol-induced
liver damage, the first stage is accumulation of fat in the liver (fatty liver degeneration). Trimethylglycine has been
shown to be of benefit in these cases due to its lipotropic properties (donating a methyl group to aid in the transport of
fat out of the liver) in both animal and human studies.8,9 Betaine as a treatment for alcohol-related liver damage is very
popular in Germany, Italy and France, as is the use of milk thistle and S-adenosylmethionine.8-16
Betaine should not be confused with Betaine hydrochloride, which is primarily a supplement to provide hydrochloric
acid to patients with low stomach acidity, aiding digestion.
Betaine or Trimethylglycine supplementation is usually in the form of betaine citrate or betaine aspartate.13,14

Clinical Application and Mechanism of Action
1. Alcohol-Induced Fatty Liver Disease
The first step in liver damage that results from drinking alcohol is the accumulation of fat in the liver. Due to its
lipotropic effects, betaine has been shown to produce significant improvement in this condition in several human
studies.10-16
2. Hyperhomocysteinemia
Trimethylglycine may aid folic acid and vitamin B12 in helping to reduce elevated levels of homocysteine (1,000
mg, two or three times daily). Betaine has been reported to be helpful in some patients whose homocysteine
levels did not improve with supplementation with folic acid, vitamin B6 and vitamin B12.17 High levels of
homocysteine increases risk of heart disease, and therefore, betaine supplementation should be considered as an
adjunctive treatment in patients whose elevated homocysteine levels do not respond adequately to
supplementation with B-vitamins alone (see folic acid in this document for a detailed discussion regarding
hyperhomocysteinemia).

Dosage Ranges
1. Liver Disease: 1,000 mg to 2,000 mg, three times per day.10,11,12,13,14,15,16
2. Hyperhomocysteinemia (unresponsive to folic acid, vitamin B 6 and vitamin B12): 1,000 mg, two to three times per
day.17
3. General Wellness Support: 500-1,000 mg per day.10-16
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Adverse Side Effects and Toxicity
No side effects have been reported at recommended levels of intake. Betaine is a very non-toxic compound.

Drug-Nutrient Interactions
A Betaine-containing substance in the urine (glycine-betaine) has been shown to reduce the effectiveness of antibiotic
therapy for urinary tract infections (UTI), and compounds similar to betaine are known to enhance the growth of
bacteria that cause UTIs. Thus, betaine supplementation should not be used during active urinary tract infects or in
concert with antibiotics intended to treat UTIs.18,19
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