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June 2-3, 2012 Session #23 (Denver, CO) 
Malignant Disease & AIDS, Management and Treatment  
Instructor: Bill Kleber, DC DABCI 

June 9-10, 2012 Session #15 (Chicago, IL) 
Geriatrics 
Instructor: Richard Davis, DC DABCI 

June 30-July 1 2012 Session #1 (Kansas City, MO) 
Introduction to Internal Disorders (Old 1) 
Instructor: Richard Davis, DC DABCI 

July 20-22, 2012 CDID Symposium (Chicago, IL) 

August 4-5, 2012 Session #24 (Denver, CO) 
Upper Gastrointestinal Disease  
Instructor: Bill Kleber, DC DABCI 

August 11-12, 2012 Session #16 (Chicago, IL) 
Urinary Disorders and Hair Biopsy Assessment 
Instructor: Ben Bowers, DC DABCI 

August 18-19, 2012 Session #2 (Kansas City, MO) 
Evaluating the Internal Disorder Patient & Creating Care 
Plans  (Old # 2) 
Instructor: Delilah Anderson, DC DABCI 

September 8-9, 2012 Session #25 (Denver, CO) 
Lower Gastrointestinal Disease  
Instructor: Bill Kleber, DC DABCI 

September 8-9, 2012 Session #17 (Chicago, IL) 
Immunology and Allergy Part 1  
Instructor: Ben Bowers, DC DABCI 

September 22-23, 2012 Session #3 (Kansas City, MO) 
Comprehensive Exam Procedures for Internal Med (Old #3) 
Instructor: Ben Bowers, DC DABCI 

October 6-7, 2012 Session #26 (Denver, CO) 
Reports, Clinical Documentation & Drug Reactions  
Instructor: Bill Kleber, DC DABCI 

October 13-14, 2012 Session #18 (Chicago, IL) 
Allergy Part 2, Management of the Hypertensive Patient 
Instructor: Cindy Howard, DC DABCI 

October 20-21, 2012 Session #4 (Kansas City, MO) 
Gastrointestinal Disorders - Upper and Lower (Old 24 & 25) 
Instructor: Ben Bowers, DC DABCI 

November 3-4, 2012 Session #5 (Kansas City, MO) 
Blood Multi-Channel Chemistries (Old 6) 
Instructor: Delilah Anderson, DC DABCI 

November 10-11, 2012 Session #19 (Chicago, IL) 
Common Diseases Affecting the Arterial System 
Instructor: Ben Bowers, DC DABCI 

December 1-2, 2012 Session #6 (Kansas City, MO) 
Additional Blood Tests/Tumor Markers  (Old 7) 
Instructor: Bill Kleber, DC DABCI 

December 8-9, 2012 Session #20 (Chicago, IL) 
Evaluating Vascular & Venous Disorders by Instrumentation 
Instructor: Delilah Anderson, DC DABCI 
 
January 5-6, 2013 Session #7 (Kansas City, MO) 
Blood Interpretation Workshop (Old 8) 
Instructor: Bill Kleber, DC DABCI 

January 26-27, 2013 Session #21 (Chicago, IL) 
Peripheral Vascular Disease Workshop 
Instructor: TBA 

February 9-10, 2013 Session #22 (Chicago, IL) 
Facts of Neoplastic Process & Examining the Cancer Pt. 
Instructor: Ben Bowers, DC DABCI 

FOR ALL DABCI SEMINARS ……. VISIT OUR WEBSITE  ……. www.drkessinger.com 
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The “walking wounded” is an apt description coined 
for those whose health has deteriorated to the point the 
person has early symptoms indicating something is 
going wrong, such as being tired all the time, but has 
not progressed to the point that a specific disease 
process can be named. Have you ever heard a story like 
this? “They sent Aunt Lucy to the hospital for some 
tests to find out why she is tired all the time.  They did 
a lot of tests, but still don't know exactly what is wrong. 
They want her to come back in about three months so 
they can run some more tests.” Of course, what they are 
doing is waiting for Aunt Lucy's condition to more 
fully develop so it can be identified. Medication can 
only be aptly applied after an identifiable condition can 
be named. 
 
There is a better way. Since we are natural biological 
organisms, we can only maintain, or regain good health 
through a natural approach—through foods and 
lifestyles, in keeping with our individual biological 
needs that nature gives each of us. We all  must learn to 
care for our own bodies, since we alone live in it, we 
feed and direct it, and we bear the direct consequences 
of eating habits and lifestyle practices out of line with 
our natural biological requirements. 
 
Simply stated, the foods that you eat, the water you 
drink, and the air you breathe make up your chemical 
intake and your body’s fuel supply. A properly working 
nervous system determines our health. Any chemical 
imbalances we may have can only be a direct response 
to one or more of these. 
 
Drug and high tech approaches to disease management 
are slowly yielding to overwhelming amounts of new 
research evidence that supports the importance of food 
and nutrients, a proper nerve supply, exercise, clean air, 
and emotional security. 
 
In order to determine the perfect fuel mixture (food, 
vitamins, and minerals) and oxygenation (exercise) for 
you, it is necessary to run some of the tests which are 
indicated by your history and examination. These tests 
will give us the information to determine the 
underlying cause of your symptoms and your health 
problem. In addition, any vertebrae that are out of line 
or fixed, and causing nerve pinch, will be gently 
adjusted to insure proper nerve conduction relieving 
any problems which may be interfering with good 
health. Since your nervous system controls all of the 
other systems in the body, back pain from a pinched 
nerve may indicate a much more serious problem other 
than discomfort.� 
 

The following handout is a typical informational 
writing Dr. Kessinger prepared for his patients. He 
believed that every patient was entitled to enough facts 
about their health, to enable them to make educated 
decisions on what to expect from their healthcare 
provider. He was a great believer in educational 
handouts. He personally wrote these “one pagers” 
explaining most nutritional supplements and therapies 
(intravenous nutrition, hyperbaric oxygen, 
decompression, diagnostic testing, etc.), which were 
available in his practice.  
 
He readily shared his writings with other doctors. If 
you visit www.drkessinger.com, and click on ProHealth 
Seminars (upper right hand corner), this takes you to a 
screen with many of Dr. Kessingers handouts and 
writings. He used to tell his students to go there, copy 
his material, put their letterhead over his and act like 
they invented it. As long as they were helping others 
with the information, he approved! 
 

PREVENTIVE HEALTH CARE 
Chronic disease begins almost unnoticeably with a 
chemical imbalance in your body. These imbalances 
are due to either mechanical (vertebrae out of place or 
frozen), chemical (malnutrition, pollutants, such as 
carbon monoxide, industrial inhalants, or even 
preservatives found in our foods), or emotional (stress) 
problems. Disease is cured by correcting these imbal-
ances. Ideally, these imbalances will be detected and 
corrected in their early stages. This will prevent 
diseases from developing into a health emergency crisis 
which can result in much pain, expense, disability, and 
possibly death. While the use of drugs and certain 
medications are essential for such crisis care (in saving 
lives), they will never make anybody healthy.  
Prevention of disease can only be accomplished by 
early detection and correction of the chemical 
imbalances. 





increase the levels of antioxidants as-well-as folic acid.   
 

The essentials of the DASH diet include a pyramid 
with vegetables and fruits (8-10 servings/day) on the 
bottom. The next rung being whole grains (7-8 
servings/day). The next layer being lean meat, poultry, 
fish.  The next rung of the pyramid being nuts, legumes 
(1 servings/day), and oils (2-3 servings/day). Atop all 
this is sweets (<6 servings/week). 
 

According to the American Heart Association, 
congestive heart failure (CHF) is the exception when it 
comes to our national battle against heart disease. 
Through pharmaceutical and surgical procedures, other 
forms of heart disease (including coronary artery 
disease and hypertension) are seemingly, becoming less 
common.  However, the rates of CHF continue to rise.  
It is the leading cause of hospitalization among people 
over the age 65, accounting for about 20 percent of the 
hospital admissions in this group. According to 
statistics from the multigenerational Framingham Heart 
Study, 80% of men and 70% of women under the age 
of 65 who are diagnosed with CHF will die within 8 
years.  Within 1 year of diagnosis, 20% of patients will 
die.  The 5-year mortality is about 50%. 
 

Now for the good news!  Congestive heart failure 
occurs when the heart cannot pump efficiently. It has to 
effectively supply the body with freshly oxygenated 
and nutrient rich blood, and then carry the de-
oxygenated and toxic laden blood back to the lungs for 
re-oxygenation and the liver/kidneys for toxic 
metabolism and elimination. About 85-90% of this 

condition, as-well-as hypertension and coronary artery 
disease, is due to faulty diet and exercise. Our 
cardiovascular system is composed of a closed loop 
circulatory system, designed to regenerate itself as it 
delivers the necessary elements for repair and 
rejuvenation to all the tissues of the body.  Just as all 
cells have specific nutritional needs that cannot be 
optimally met with the Standard American Diet, the 
cardiovascular system too requires a clean energy 
source meeting appropriate nutritional needs. Specific 
nutritional supplementation from quality sources 
continue to be shown advantageous in the recuperative 
and rejuvenative endeavors necessary to attain and then 
maintain health. 
 

By identifying the severity, or potential severity, of a 

condition through diagnostic testing, a treatment 

protocol can be instituted. Retesting allows for 
individual score keeping and necessary protocol 
modification. Diagnostic testing and retesting, adding 
apples and apples, etc., is a tool we continue to use to 
provide those we have the privilege to serve the very 

best natural health care that science has to offer. � 

Through information gained in patient histories, 
including those of our annual and biannual DOT 
physical examinations provided for over-the-road truck 
drivers, it continues to become blatantly obvious, that 
the rate of prescriptions for anti-hypertension 
medications are staggering. Many, if not most, patients 
receiving dialysis have a history of long term 
antihypertensive medication usage. It is for this reason 
that we diligently attempt to teach all those we have the 
privilege of serving, the importance of effective and 
natural management of hypertension. Although they’re 
just passing through, every truck driver who is taking 
hypertension medication receives a business card with 
the word DASH printed on the back and an explanation 
that is an acronym for Dietary Alterations to Stop 
Hypertension with a plea to Google this to learn more.  
Health does not come from a drug store. It comes 

from your garden, grocery choices, and exercise 

habits. There are only three things necessary for 

health and they are air, light, oxygen, nutrients, and 

exercise. 
 

Hypertension is defined as elevated pressure in the 
arteries of the body.  High blood pressure is diagnosed 
when the brachial blood pressure in the arm is 
consistently at or above 140/90 mmHg. When hyper-
tension is identified, emergency prescription inter-
vention is often an accepted best choice for immediate 
alleviation; however, the most advantageous course of 
therapy depends upon the cause of the high blood 
pressure. Is dehydration rendering the blood too thick?  
Is atherosclerosis causing loss of vascular elasticity and 
obstructing circulation? Or, does obesity cause an 
increase in blood volume and necessitate an increase in 
blood pressure to allow effective circulation, hence 
oxygen delivery? 
 

The DASH Diet has been shown to lower blood 
pressure, normalize cholesterol, aid in weight loss, and 
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While Supplues Last  



Hair mineral analysis (HMA) reflects 
how efficiently the root was nourished 
(or intoxicated) via the blood stream. As 
long as metals circulate, hair tissue will 
be supplied. This feeding and storing 
mechanism continues over time. 
Therefore, hair mineral levels reflect how 
well or poorly the hair tissue was 
supplied over time. HMA values do NOT 
reflect present variations as seen in blood 
or urine. 
 
As long as toxins circulate in the blood stream, hair 
will be supplied. A ‘normal’ mercury or lead range 
does not necessarily exclude a metal burden. If a metal 
is no longer circulating and thus not supplying the hair 
root, it will not be detectable in hair.  Additionally, hair 
tissue storage depends on the body’s protein-metal 
binding ability, which decreases with age. This actually 
means that the hair analysis of an older, grey-hair 
person is more likely to detect borderline nutritional 
deficiency. Furthermore, even mildly elevated levels of 
any toxins in a grey-haired person are a sign of 
concern. 
 
Over the past 10 years, method development and 
increased instrument sensitivity have significantly 
improved elemental analysis of blood, urine, hair and 
other specimen. Unfortunately, misinterpretation and 
misunderstandings of hair mineral analysis results 

(Continued on next page) 

HAIR MINERAL 

ANALYSIS TO 

DEFINE PAST 

AND/OR CHRONIC 

EXPOSURES-  

A RESEARCH 

UPDATE 
 
by: E. Blaurock-Busch, PhD 

THE ORIGINAL INTERNIST     JUNE 2012 43 

Microwave digestion of 
hair in closed containers 
prevents evaporation of 
volatile metals such as 
arsenic and mercury. 

Hair Shaft 

abound. In spite of impressing research, this test is still 
criticized and viewed with caution. 
 
Newer research also indicates that prenatal toxic 
exposure can be detected in hair of newborns or in 
young children. Through early detection, we could alert 
young parents to avoid additional metal exposure 
through immunization (i.e. mercury in thiomersal or 
now aluminium as a vaccine preservative), diet and 
water. 
 
The following research summaries focus on hair 
analysis as a tool to evaluate toxic exposure for a 
number of reasons: 
 

Research Summaries: 

 
Maternal Fish Consumption, Hair Mercury, and 

Infant Cognition in a U.S. Cohort  

Emily Oken,1 Robert O. Wright,2,3 Ken P. Kleinman,1 
David Bellinger,4,5 Chitra J. Amarasiriwardena,3 
Howard Hu,3,5 Janet W. Rich-Edwards,1,6 and Matthew 
W. Gillman1,7  
1Department of Ambulatory Care and Prevention, 
Harvard Medical School and Harvard Pilgrim Health 
Care, Boston, Massachusetts, USA; 2Department of 
Pediatrics, Boston Children’s Hospital and Harvard 
Medical School, Boston, Massachusetts, USA;3 

Channing Laboratory, Brigham and Women’s Hospital 
and Harvard Medical School, Boston, Massachusetts, 
USA; 4Department of Neurology, Boston Children’s 
Hospital and Harvard Medical School, Boston, 
Massachusetts, USA; 5Department of Environmental 
Health, 6Department of Epidemiology, and 
7Department of Nutrition, Harvard School of Public 
Health, Boston, Massachusetts, USA 
 
Fish and other seafood may contain organic mercury 
but also beneficial nutrients such as polyunsaturated 
fatty acids. We endeavored to study whether maternal 
fish consumption during pregnancy harms or benefits 
fetal brain development. We examined associations of 
maternal fish intake during pregnancy and maternal 
hair mercury at delivery with infant cognition among 
135 mother-infant pairs in Project Viva, a prospective 



U.S. pregnancy and child cohort study. We assessed 
infant cognition by the percent novelty preference on 
visual recognition memory (VRM) testing at 6 months 
of age. Mothers consumed an average of 1.2 fish 
servings per week during the second trimester. Mean 
maternal hair mercury was 0.55 ppm, with 10% of 
samples > 1.2 ppm. Mean VRM score was 59.8 (range, 
10.9-92.5). After adjusting for participant 
characteristics using linear regression, higher fish 
intake was associated with higher infant cognition. This 
association strengthened after adjustment for hair 
mercury level: For each additional weekly fish serving, 
offspring VRM score was 4.0 points higher [95% 
confidence interval (CI), 1.3 to 6.7]. However, an 
increase of 1 ppm in mercury was associated with a 
decrement in VRM score of 7.5 (95% CI, -13.7 to -1.2) 
points. VRM scores were highest among infants of 
women who consumed > 2 weekly fish servings but 
had mercury levels ≤ 1.2 ppm. Higher fish 

consumption in pregnancy was associated with 

better infant cognition, but higher mercury levels 

were associated with lower cognition. Women 

should continue to eat fish during pregnancy but 

choose varieties with lower mercury contamination. 

 

Author Comment:  Hair mineral analysis can be used to 
evaluate the mercury status in women before pregnancy 
occurs, allowing for early intervention. 

 

Mercury and Selenium Concentrations in Maternal 

and Neonatal Scalp Hair: Relationship to Amalgam-

Based Dental Treatment Received During 

Pregnancy  

Razagui I.B-A.; Haswell S.J. Biological Trace Element 
Research, Vol. 81, Number 1, July 2001, pp. 1-19(19)  
  

Mercury and selenium concentrations were determined 
in scalp hair samples collected postpartum from 82 
term pregnancy mothers and their neonates. Maternal 
mercury and selenium had median concentrations of 

0.39 g/g (range 0.1-2.13 g/g) and 0.75 g/g 

(range 0.1-3.95 g/g), respectively, and corresponding 

median neonatal values were  0.24 g/g (range 0.1-

1.93 g) and 0.52 g/g (range (0.1-3.0 g/g). 
Amalgam-based restorative dental treatment received 
during pregnancy by 27 mothers (Group I) was 
associated with significantly higher mercury 
concentrations in their neonates (p < 0.0001) compared 
to those born to 55 mothers (Group II) whose most 
recent history of such dental treatment was dated to 
periods ranging between 1 and 12 yr prior to 
pregnancy. In the Group I mother/neonate pairs, 
amalgam removal and replacement in 10 cases was 

(Continued on next page) 
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associated with significantly higher mercury 
concentrations compared to 17 cases of new amalgam 
emplacement. Selenium concentrations showed no 
significant intergroup differences. The data from this 
study suggest that amalgam-based dental treatment 
during pregnancy is associated with higher prenatal 
exposure to mercury, particularly in cases of amalgam 
removal and replacement. The ability of a peripheral 
biological tissue, such as hair, to elicit such marked 
differences in neonatal mercury concentrations 
provides supporting evidence of high fetal 
susceptibility to this form of mercury exposure.  
 
Author Comment: This is another study speaking 
against dental treatment or removal of amalgam during 
pregnancy.  
 
Hair Element Concentrations in Females in One 

Acid and One Alkaline Area in Southern Sweden 

Ingegerd Rosborg, Bengt Nihlgård, and Lars 
Gerhardsson. AMBIO: A Journal of the Human 
Environment. Vol. 32, Issue No7, Nov. 2003 pp. 440–
446  
 
Concentrations of 34 trace elements in hair have been 
determined in 47 females from an acid region in 
southern Sweden, who were compared with 43 females 
from an alkaline area. The concentrations of these 
elements in hair and drinking water were determined by 
inductively coupled plasma optical emission 
spectroscopy and inductively coupled plasma mass 
spectrometry. The hair concentrations of boron and 

barium were significantly higher (p < 0.001) in hair 

samples from the acid region, the hair levels of 

calcium, strontium, molybdenum, iron, and 

selenium were significantly higher (p < 0.001) in the 

alkaline region. For some metals, e.g. calcium, lead, 
molybdenum, and strontium, there were positive 
correlations between the concentrations in hair and 

water (rs = 0.34–0.57; p 0.001), indicating the 
importance of intake from minerals in water. The 
increased ratio of selenium/mercury concentrations in 
hair samples obtained in the alkaline district (p < 
0.001) indicates that these subjects may have better 
protection against the toxic effects of mercury. 
 
Author comment:  Metal uptake is influenced by pH. 
  

Hair iron content: possible marker to complement 

monitoring therapy of iron deficiency in patients 

with chronic inflammatory bowel diseases?  

E Bisse, F Renner, S Sussmann, J Scholmerich and H 
Wieland. Department of Clinical Chemistry, University 
Hospital, Freiburg im Breisgau, Germany. Clinical 



Chemistry, Vol 42, 1270-1274, Copyright © 1996 by 
American Association for Clinical Chemistry  
 

Measurements of the concentration of iron in hair from 
10 patients with chronic inflammatory bowel diseases 
and from 10 healthy controls showed that the iron 
concentrations were significantly (P < 0.05) lower in 

patients before iron intake than in controls. Three 
weeks after beginning iron treatment, the hair iron 
concentrations were found to be significantly correlated 
(r = 0.68; P < 0.05) to reticulocyte counts. 
 
Changes in the hair iron concentrations were accom-
panied by similar changes in the concentrations of the 
markers most commonly used to diagnose and monitor 

iron deficiency. The results suggest that quantification 
of hair iron may be useful to complement evaluations of 
the body iron status. 
 
Serum and hair trace element levels in patients with 

epilepsy and healthy subjects: does the antiepileptic 

therapy affect the element concentrations of hair? 

A. ÏlhanaDepartment of Neurology, Ïnönü University, 
Turgut Özal Medical Center, 44069, Malatya, Turkey, 
Efkan UzbDepartment of Biochemistry, Ïnönü 
University, Turgut Özal Medical Center, 44069, 
Malatya, Turkey, Sinem KaliaDepartment of Neurology, 
Ïnönü University, Turgut Özal Medical Center, 44069, 
Malatya, Turkey, Ahmet VarcDepartment of 
Biochemistry, Firat University, Faculty of Medicine, 
Elazig, Turkey and Omer Akyol.bDepartment of 
Biochemistry, Ïnönü University, Turgut Özal Medical 
Center, 44069, Malatya, Turkey Eur J Neurol 6:705–
709 © 1999 Lippincott Williams & Wilkin 
 
Hair magnesium (Mg), zinc (Zn), copper (Cu), and 
manganese (Mn) levels, and serum Zn and Mg levels 
were measured by atomic absorption spectrophoto-
meter in patients with epilepsy (n = 33) and healthy 
subjects (n = 21), and results obtained were statistically 
compared. The mean hair Cu, Mg, and Zn levels of 
epileptic patients were significantly lower than the 
levels of control subjects. There was no significant 
difference between epileptic patients and control 
subjects in respect to the mean Mn levels. Mean serum 
Mg levels in epileptic patients showed significant 
difference, but serum Zn levels were similar among 
both groups. When the effects of anticonvulsant 
therapy on Cu, Zn, Mn, and Mg in the hair, and Mg and 
Zn in the serum were analyzed in epileptics, there was 
no significant difference between the patients with or 
without therapy. Likewise, the mean trace element 
levels in epileptics showed no significant difference 
according to the type of antielpileptic drug and seizure, 

and gender. We suggest that the changed element 

status (Zn, Mg, and Cu) in hair play an indicator 

role in the diagnosis of epileptic patients. 

Toxic Metal Exposure in the Children of Punjab, 

India  

Blaurock-Busch E., Friedle A., Godfrey M., Schulte-
Uebbing C., Carin Smit 
Clinical Medical Insights: Therapeutics only, NZ. Open 
access publication. June 2010 
 

Test results documented that hair and urine mineral 
analysis results support each other. This is of interest, 
because hair analysis evaluates past exposure while 
urine analysis detects immediate exposure. Test results 
indicate evidence of past and immediate exposure to 
one or more metals. Barium, Cadmium, Manganese, 
Lead and Uranium concentrations were elevated in the 
hair and urine of children. Hair mineral test results for 
the 114 children age 12 and younger showed some type 
of toxic metal exposure for each one of the children; 
88% exceeded the uranium reference range for hair. 
This indicates past and chronic exposure. 
 
After renal evaluation, 55 children age 3-12 years of 
age who passed the criteria were selected for urine 
baseline testing. Urine baseline concentrations are a 
direct reflection of immediate exposure. Of the 55 
children, 47 showed elevated urine concentrations for 
one or more of the toxins listed above, demonstrating 
immediate exposure. 
 
55 children age 3-12 with 
healthy renal function were 
s e l e c t e d  f o r  a  D M S A 
(Dimercapto succinic acid) urine 
challenge test.  Results showed 
that 98% of this group showed 
lead concentrations above the 
baseline level, demonstrating 
lead binding and excretion. The 
DMSA challenge did not affect 
barium, cadmium, manganese 
and uranium, suggesting that for 
these elements DMSA may not 
be the chelating agent of choice. 

(Continued on next page) 
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By comparing hair concentration of autistic vs 
nonautistic children, elevated hair concentrations were 
noted for aluminum, arsenic, cadmium, mercury, 
antimony, nickel, lead, and vanadium. Hair levels of 
calcium, iron, iodine, magnesium, manganese, 
molybdenum, zinc, and selenium were considered 
deficient.  There was a significant positive correlation 
between lead & verbal communication (P = 0.020) and 
general impression (P = 0.008).  In addition, there was 
a significant negative correlation between zinc & fear 
and nervousness (P = 0.022). 
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ICP-MS with cell  
technique, allowing  
accurate measurements. 

Punjab boy, diagnosed 
with severe developmen-
tal problems. Hair and 
urine analysis demon-
strated unusually high 
metal burden 
 
 
� 

Author Conclusion: Our data supports the historic 
evidence that heavy metals play a role in the 
development of ASD. In combination with an 
inadequate nutritional status the toxic effect of metals 
increase along with the severity of symptoms.  
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Introduction 

Vitamin D has recently emerged as a potential player in 
the etiology of Alzheimer’s disease as well as numer-
ous other degenerative diseases, including cancer and 
diabetes.  We have focused our paper on reviewing 
some of the recent research indicating that vitamin D 
may have significance in the prevention, and possibly 
even in the treatment, of various central nervous system 
(CNS) pathologies, including Alzheimer’s disease.  
While the exact mechanism by which vitamin D modu-
lates the CNS is still unclear, there are several theories 
that we will mention here. 
 
Vitamin D is a fat-soluble secosteroid hormone that 
traditionally has been recognized as a vitamin. How-
ever, historically nearly all vitamin D was obtained 
endogenously through cutaneous biosynthesis from sun 
exposure.  Most foods are poor sources of vitamin D 
and are typically inadequate to supply the human body 
with sufficient amounts of this essential nutrient. 
 
Hypovitaminosis D is extremely common, and is par-
ticularly prevalent in the elderly, with some research 
indicating that 85% or more of the elderly have inade-
quate vitamin D levels.  It is currently estimated that a 
billion people have inadequate levels of vitamin D 
worldwide.  Risk factors for being deficient in vitamin 
D include living above 35 degrees of latitude, having 
dark skin, and avoidance of sun exposure (by staying 
indoors or wearing sunscreen and/or wearing protective 
clothing when outdoors). 
 
Alzheimer’s disease 

Alzheimer’s disease (AD) is highly prevalent in the 

elderly along with senile dementia and both are signifi-
cant public health concerns with current therapeutic 
modalities having limited efficacy.  AD can be a devas-
tating diagnosis for patients and their families, espe-
cially due to its progressive nature and severe loss of 
cognitive function. 
 
Many of the promising treatments for AD have pro-
gressed to Phase II and Phase III trials, however most 
pharmaceutical interventions such as the acetylcholi-
nesterase inhibitors, have demonstrated limited efficacy 
with fairly severe side effects.  Also, it is likely that the 
optimal time to intervene with potential disease-
modifying treatments would be in the years prior to the 
onset of clinically recognized dementia, where there is 
already significant neuropathology. To study and to 
develop innovative upstream therapies to prevent and 
treat Alzheimer’s disease will require the development 
of novel study methodologies.  Successful treatment of 
Alzheimer’s will most likely necessitate the use of a 
multi-target approach due to its etiology likely being 
multifactorial by nature. 
 
In an excellent article published in Neuroepidemiology, 
the authors assert that vitamin D supplementation could 
in fact be a multi-target stabilizing treatment for AD 
due to vitamin D’s multiple known actions that could 
help to prevent neurodegeneration, including its immu-
noregulatory, antioxidant, and anti-ischemic actions.  It 
is still unclear exactly how vitamin D and cognition are 
associated and whether or not such an association is 
causal in nature. Certainly, low cognitive function 
could affect the access to the outdoors as a result of 
living in assisted living facilities or having limited mo-
bility. Likewise, low cognitive function could nega-
tively impact overall nutritional status, contributing to 
low vitamin D status.  Research over the past two dec-
ades is elucidating the role of vitamin D on the central 
nervous system. It is likely that vitamin D acts as a neu-
rosteroid hormone in the areas of neurotransmission, 
neuroprotection, and neuroimmunomodulation. AD 
patients have a significantly higher risk of hip fractures 
than non-AD patients, which may suggest inadequate 
intake and/or absorption of vitamin D and calcium in 
the population that develops AD. 
 
Depression and Anxiety 

Furthermore, hypovitaminosis D has already been asso-
ciated with multiple neurological and psychiatric disor-
ders, including neuromuscular disorders, and Parkin-
son’s disease.7  Depression has also been postulated to 
be associated with low vitamin D status.  Scientists in 
Belgium recently studied depression as well as antide-
pressant and anxiolytic medication use by nursing 
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home residents.  Interestingly, the authors of the study 
consistently found that the severity of depressive symp-
toms and the use of antidepressant medications were 
consistently inversely correlated to vitamin D status. In 
a study of fibromyalgia patients, those patients defi-
cient in vitamin D had the highest frequency of anxiety 
and depression. In the majority of cross-sectional and 
prospective studies, it has been observed that serum 25-
hydroxyvitamin D levels are inversely related to the 
prevalence or incidence of depression. A randomized 
double blind trial of overweight patients in Norway 
found significantly more depressive symptoms in pa-
tients with lower serum vitamin D levels than in those 
with higher serum levels. The treatment groups in this 
trial received either 40,000 IU or 20,000 IU of vitamin 
D per week for one year. Both of the treatment groups 
given vitamin D experienced significant improvement 
in Beck Depression Inventory (BDI) scores. The pla-
cebo group experienced no significant improvement.  
However, the relationship between vitamin D status 
and depression has been inconsistent. In a double-blind, 
placebo-controlled clinical trial of 36,282 postmeno-
pausal women, supplementation with 400 IU/day of 
vitamin D was not associated with lower antidepressant 
use or less depressive symptoms. However, it may be 
that the dosage used in this trial was inadequate to re-
store proper vitamin D function. Additional trials utiliz-
ing higher doses of vitamin D would probably be nec-
essary to assess the use of vitamin D in the prevention 
or the treatment of depression, given the severity of the 
low vitamin D status in the general population. Sea-
sonal affective disorder (SAD) is a particular form of 
depression with an elusive etiology. SAD is believed to 
be caused by lack of sunlight during winter months. 
However, vitamin D status is concomitantly impaired 
during the same period, confounding the determination 
of the exact cause(s) of this condition. In a study of 
patients with SAD, investigators compared the use of 
phototherapy to vitamin D supplementation. Vitamin D 
status improved in both treatment groups, and vitamin 
D status was significantly associated with improvement 
in depressive symptom scores. The majority of the data 
seems to indicate that there is a significant association 
between vitamin D status and the incidence of depres-
sion. 
 
Psychosis 

In a recent study of psychiatrically hospitalized adoles-
cents, 72% of this population was found to have inade-
quate levels of vitamin D (25-OH D levels < 30 ng/ml) 
with 34 % of the mentally ill patients demonstrating 
clinical vitamin D deficiency (25-OH D level < 20 ng/
ml). Those patients in the study demonstrating psy-

chotic features had lower vitamin D status (20.4 ng/ml 
vs 24.7 ng/ml; p=0.04). 
 

Epilepsy 

Vitamin D deficiency is highly prevalent in patients 
with epilepsy. In a recent pilot study, vitamin D was 
administered to 13 patients with pharmacoresistant epi-
lepsy. The investigators reported a median seizure re-
duction of 40%, indicating that vitamin D has an anti-
convulsive effect on patients with epilepsy. 
 

Vitamin D & the Neurodegenerative Process 

While it appears that vitamin D has broad implications 
for the health of the central nervous system, as noted 
above, we would like to focus the remainder of our dis-
cussion on vitamin D as it relates to Alzheimer’s dis-
ease, with a specific focus on how vitamin D may exert 
its effects in preventing the development of AD. 

 

Alzheimer’s Disease: Proposed Mechanisms 

Currently, the underlying pathophysiology of AD is not 
clearly understood. However, there are three primary 
mechanisms that are likely to contribute to the neurode-
generative process in AD:6 

1) Senile plaques (i.e. beta-amyloid plaques) that are 

proinflammatory and increase oxidative stress, lead-

ing to the death of affected neurons. Also, amyloid 

plaques increase the activity of the MAP kinase 

which controls the phosphorylation of Tau proteins6 

2) Hyperphosphorylation of Tau, causing neurofibril-

lary degeneration and subsequent neuronal degen-

eration6 

3) Glutamatergic neuronal excitotoxicity, leading to 

neuronal necrosis and apoptosis.6 

Current Drug Therapy 
Currently, acetylcholinesterase inhibitors such as Done-
pezil (Aricept®) used to treat AD patients have gener-
ally been considered to be palliative and only temporar-
ily slow down AD symptoms and are not considered to 
be curative in nature.6  Future research may yield more 
successful results if focused on upstream therapies that 
prevent or interrupt the neurodegenerative process.  
Complicating research further is the fact that there are 
at least 5 subgroups of AD, each likely varying in their 
mechanisms and onset of pathology. 
 

Vitamin D’s Neuroprotective Properties 

In a comprehensive paper, Annweiler et al, discuss 
some of the neuroprotective properties of vitamin D, 
including vitamin D receptor (VDR) dependent immu-
noregulation.5 A recent study examined two VDR poly-
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morphisms, Apa1 and Taq1 in AD patients and cogni-
tively screened elderly controls. The two VDR poly-
morphisms were associated with the risk of AD. One 
theory is that VDR-dependent immunoregulation al-
lows for the increase in the number of macrophages 
and that vitamin D may therefore reduce the accrual of 
ß-amyloid peptides by increasing phagocytosis. Fur-
ther, the authors state that vitamin D acts to maintain 
intraneuronal calcium homeostasis. Several studies 
have also indicated that vitamin D possesses a role in 
detoxification against reactive oxygen and nitrogen 
species. 
 
Perhaps the most convincing evidence of vitamin D’s 
association with AD is a 7-year prospective cohort 
evaluating vitamin D intake and risk of AD that was 
published in the April 2012 issue of the Journal of Ger-
ontology. The study included 498 women (mean, 79.8 
+/- 3.8 years) that were divided into 3 groups based on 
the development of dementia over 7 years. Women 
who developed AD had a lower vitamin D intake than 
those women who never developed dementia and those 
who developed other dementia. The participants who 
had the highest consumption of dietary vitamin D had 
the lowest incidence of AD by 4.35 times. This is the 
first study to demonstrate that a low consumption of 
vitamin D precedes the onset of AD. 
 
In their excellent paper, Lu’o’ng et al outlined many of 
the roles in which vitamin D status may be related to 
the development of AD. Derangements in glucose me-
tabolism are characteristic of the brains of patients with 
AD, and indeed, type 2 diabetes mellitus (DM) has 
been determined to be a risk factor for AD. Even mod-
erate hyperinsulinemia can elevate inflammatory mark-
ers in the brain and increase ß-amyloid peptide levels in 
the brain. Other proposed roles of vitamin D include its 
actions promoting calcium homeostasis, normalizing 
cholinergic synaptic transmission, regulating the ex-
pression of genes involved in prostaglandin production, 
and preventing the damage caused by reactive oxygen 
species. Therefore, based upon the above evidence, 
hypovitaminosis D seems to be an important factor, 
either causative, or contributing to the development of 
AD. 
 
Conclusion 
Hypovitaminosis D is extraordinarily common and is 
increasingly being realized by the medical community.  
While the information on vitamin D is growing expo-
nentially by the day, most discussions in the healthcare 
professions revolve around vitamin D’s role in calcium 
metabolism and immunoregulation. In this overview, 

we have shown snapshots of the significant interest of 
the global scientific community on the role of vitamin 
D in the prevention, and possible therapeutic use in the 
treatment, of many CNS pathologies. 
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Key teaching points: 
 

• Transmethylation/methylation reactions underlie the 
biosynthesis of hormones, neurotransmitters, nucleic 
acids, phospholipids, etc. 

• Aminopropylation supports the production of 
polyamines. Its by-product methylthioadenosine 
(MTA) is a natural analgesic and anti-inflammatory. 

• Transsulfuration is the predominant source of the 
physiologically-active sulfur used to synthesize 
glutathione, is important in bile acid conjugation and 
in the production of mucopolysaccharides and other 
sulfur-bearing compounds. 

• SAMe and the remethylation pathway dependent 
upon folate and vitamin B-12 affect methylation in 
the brain, but the betaine-dependent remethylation 
pathway does not. 

• SAMe, but not other methylators, positively affects 
osteoarthritis and joint health. 

• There are important interactions and 
interdependencies between antioxidants/free radical 
scavengers the physiologic pathways which are 
dependent upon methyl donors. 

 

INTRODUCTION 

 
SAMe, short for S-adenosylmethionine (also written S-
adenosyl-L-methionine), until recently has been 
available only in Europe as the pharmaceutical 
preparation ademetionine. It was introduced into the 
United States in February 1999 as a dietary supplement 
and its arrival was quickly followed by the appearance 
of numerous popular write-ups, both small and large.  
SAMe today, as is true of the herb St. John’s wort, is 
sold primarily as a “natural mood enhancer1-3.” Other 
reputed uses include those for osteoarthritis, chronic 
fatigue syndrome (CFS), fibromyalgia (FM), liver 
disorders, Alzheimer’s disease, age-related brain 
disorders, and protection against the development of 
cancer. By the summer of the year of its introduction, 
SAMe already ranked 25th in sales among the dietary 
supplements sold in the United States in pharmacies 
and grocery stores2. As is true of many products offered 
to the health products market, however, thirty percent 
of all SAMe sold typically contains less than is claimed 
on the label4. 
 
Direct dietary sources of SAMe are of no practical 
significance.  SAMe is a compound that is produced 
almost entirely endogenously from the amino acid 
methionine and the energy molecule adenosine 
triphosphate (ATP).  It is sometimes referred to as 
“active methionine” and is the body’s chief methyl 

S-ADENOSYLMETHIONINE 

(SAMe): EFFECTS IN 

DEPRESSION, 

OSTEOARTHRITIS AND 

OTHER DISORDERS 
 

by: Dallas Clouatre, PhD 
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ABSTRACT 

 

S-adenosyl-L-methionine (SAMe) or “active 
methionine” is synthesized from L-methionine and 
adenosine triphosphate (ATP).  It is estimated to be of 
importance to the proper functioning of at least forty 
major biochemical pathways and to be of indirect 
importance to many more. SAMe is second only to 
ATP in the variety of reactions in which it serves as a 
cofactor. SAMe is a key element in the trans-
methylation, transsulfuration and amino-propylation 
pathways.  It is known to donate methyl groups more 
effectively than do other methyl donors. SAMe 
supports the synthesis of various neuro-transmitters in 
the brain, such as that of phosphatidylcholine from 
phosphatidylethanolamine. The compound similarly 
supports phosphatidylcholine production in the liver 
while reducing oxidative stress and improving levels of 
glutathione and vitamin E.  Studies indicate that there 
are important interactions between antioxidant and free 
radical scavenging, on one hand, and methylation-
dependent pathways, on the other hand.  Clinical data 
supports the use of SAMe in cases of depression, 
osteoarthritis, many liver disorders, fibromyalgia, 
migraine headaches, age-related learning and memory 
deficits, attention deficit disorder, and neuromuscular 
conditions. SAMe is contraindicated whenever bipolar 
disorder is confirmed or suspected and is not 
recommended in Parkinson’s disease.  Supplementation 
with SAMe does not appear to increase homocysteine 
levels, but rather increases remethylation activity 
through a positive effect upon 5-methytetrahydrofolate. 
Oral administration is less effective than is 
administration by injection. The primary concern with 
the oral delivery forms is poor availability due to 
limited absorption and first-pass destruction by the 
liver.  Care must taken to insure that only stabilized 
salts of SAMe are employed and that these are 
delivered in a form which releases in the small 
intestine. 
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 Weekend  Dates Newly Revised Sessions and Topics Instructor 

1 June 30-July 1, 2012 Session 1 - Introduction to Internal Disorders  Dr. Richard Davis 

2 August 18-19, 2012 Session 2 - Evaluating the Internal Disorder Patient & Creating Care Plans Dr. Delilah Anderson 

3 September 22-23, 2012 Session 3 - Comprehensive Exam Procedures for Internal Medicine Dr. Ben Bowers 

4 October 6-7, 2012 Session 4 - GI Upper & Lower (Previously Sessions 24-25) Dr. Delilah Anderson 

5 November 3-4, 2012 Session 5 - Blood Multi Chemistries (Previously Session 6) Dr. Ben Bowers 

6 December 1-2, 2012 Session 6 - Additional Blood Tests/Tumor Markers (Previously Session 7) Dr. Bill Kleber 

7 January 5-6, 2013 Session 7 - Blood Interpretation Workshop (Previously Session 8) Dr. Bill Kleber 

8 February 16-17, 2013 Session 8 - Immune Function and Autoimmune Disease (Previously 17-18) Dr Ben Bowers 

9 March 1, 2, 3, 2013 Session 9 & 10 - Endocrinology *New 24-Hour Session* Dr. James Blumenthal 

10 April 26, 27, 28, 2013 Session 11 & 12 - Pelvic Classroom & Workshop (Previously Session 4-5) *@NUHS 18-Hours* Dr. Cindy Howard 

11 May 18-19, 2013 Session 13  - Cardiovascular Disease - Advanced Mgmt & Prevention (Previously 9) Dr. Richard Davis 

12 June 29-30, 2013 Session 14 -  EKG & Phonocardiograph (Previously Session 10)  *ONLINE* Dr. Delilah Anderson 

13 August 3-4, 2013  Session 15 - Common Diseases Affecting the Arterial System (Previously 19-20)  *ONLINE* Dr. Ben Bowers 

14 September 7-8, 2013 Session 16 - Pulmonary Disease & Lung Function (Previously Session 14) Dr. Ben Bowers 

15 October 12-13, 2013 Session 17 - Diagnostic Training for Cardio-Respiratory Disorders (Previously Session 21) Dr. Delilah Anderson 

16 November 2-3, 2013 Session 18 - Diagnosis & Detoxification of Hepatic & Renal Systems (Previously Session 16) Dr. Ben Bowers 

17 December 7-8, 2013 Session 19 - Pharmacognosy (Previously Session 11) *ONLINE* Dr. Dan Richardson 

18 January 4-5, 2014 Session 20 - Pharma Reactions  *New Session* - *ONLINE* Dr. Dan Richardson 

19 February 8-9, 2014 Session 21 - Infectious Disease, Emergency Disorders & Advanced Diagnostics *New Session* Dr. Ben Bowers 

20 March 8-9, 2014 Session 22 - Geriatrics & Mental Health (Previously Session 15) *ONLINE* Dr. Rick Davis 

21 April 12-13, 2014 Session 23 - Pediatrics (Previously Session 13) Dr. Cindy Howard 

22 May 3-4, 2014 Session 24 - Dermatology *New Session* - *ONLINE* Dr. Jonathan Williams 

23 June 6, 7, 8, 2014 Session 25-26 - Neoplastic Disease & Cancer (Previously Sessions 22-23) *24-Hour Session* Dr. Ben Bowers 
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donor.  Methyl groups are single carbon units with the 
structure CH3; methylation refers to the attachment of 
one or more methyl groups to different substances.  
Methylation has an impact upon the body that starts at 
the most elementary level, the expression of the DNA 
found in the genes.  Methyl groups are attached to the 
DNA to provide protection against the expression or 
activation of genes that are responsible for many 
diseases.  The various pathways linked to methylation, 
and therefore directly or indirectly to the actions of 
SAMe, are often discussed under the headings of 
aminopropylation, transmethylation and trans-
sulfuration. Over forty different biochemical reactions 
depend upon SAMe, including those involving the 
production of neurotransmitters, cellular repair and the 
regulation of homocysteine.  Not widely appreciated is 
the fact that there are important interactions and 
interdependencies between the body’s various methyl-
ation and antioxidant/free radical scavenging reactions.  
 
A respectable amount of data indicates that the 
parenteral delivery of SAMe is clinically effective for 
one or more conditions.  Nevertheless, questions remain 
regarding the effectiveness of orally-delivered forms due 
to quite significant issues regarding stability and uptake.  
Moreover, the exact mechanisms by which SAMe acts 
in a given condition often remain speculative.  SAMe is 
a ubiquitous molecule with many more roles in the body 
than are typical of the drugs for which it is offered as an 
alternative, for example, the selective serotonin reuptake 
inhibitors (SSRIs). Hence, the pharmacology and the 
pharmacokinetics of SAMe take on an unusual degree of 
importance for an item for which so many claims are 
being made to so wide an audience. 
 

BACKGROUND 
History 

 
SAMe was discovered at the Laboratory of Cellular 
Pharmacology at the National Institutes of Health at 
Bethesda, Maryland by Cantoni in 1952, and was 
described at that time as being produced enzymatically 
from the essential amino acid methionine and the body’s 
primary energy molecule, ATP (adenosine triphosphate)
5,6. In 1956, Cantoni and a co-worker produced a means 
of synthesizing SAMe. The next year, Axelrod 
discovered two enzymes which are prominent in the 
biochemistry of methylation and which are mechanisms 
by which SAMe acts physiologically; the N and O 
methyltransferases. Progress was quickly made 
thereafter on the roles of methylation in the synthesis of 
various neurotransmitters7. However, almost a decade 
passed before SAMe was produced in a form which was 
stable enough to be tested clinically.   

The SAMe molecule is transient in the body and its 
pharmaceutical production initially posed technical 
problems for achieving a stable product. These were 
overcome in 1973 by Fiecchi, who found a process by 
which SAMe could be stabilized; a p-toluene sulfate 
form became available in 1974. This background is laid 
out in the 1976 and 1977 US patents which were 
granted to Fiecchi and which cover the production of 
stabilized salts of SAMe.  With one possible exception 
mentioned below, only stabilized versions of SAMe 
have been used in the various clinical trials8-10.  SAMe 
has been available as a pharmaceutical agent in Europe 
since the mid-1970s. 
 
In 1975, Stramentinoli published the first paper that 
explored the pharmacological uses of SAMe based 
upon actual trials11. That SAMe might exert an 
antidepressant effect initially, as suggested by the 
Italian scientists Pinzello and Andreoli in 197212.  This 
was an intuition that was borne out the next year when 
the researcher Fazio and his colleagues observed that 
SAMe does, in fact, possess mood elevating 
properties12. The injection of the stabilized salt form 
was demonstrated in 1976 by Agnoli and colleagues to 
provide antidepressant benefits12. The link between 
methylation and mood became clearly linked in the 
various trial13. 
  
The compound’s other health uses were discovered, at 
least in part, fortuitously.  For instance, it was during 
trials involving SAMe’s antidepressant effects that 
researchers became aware that subjects with 
osteoarthritis were reporting improvements in this 
degenerative condition and, in some ways, this use is 
the most successful of those proposed for SAMe8,14.  
Over time, the categories of benefits have become 
enlarged. SAMe’s mood elevating and neurological 
actions have been found to extend to psychomotor 
retardation, to migraine headaches, and to conditions 
with significant psychological components, such as 
chronic fatigue syndrome (CFS) and fibromyalgia 
(FM). Age-related mental deteriorations and chronic 
liver diseases are also seen as candidates for treatment 
with SAMe.  In cancer research, methylation, along 
with SAMe’s key role in this activity, remains a topic 
of active interest.   
  
The use of SAMe in the treatment of most, or even all, 
of these conditions would have remained quite limited 
were the drug available for administration only via 
injection. The absorption and fate of oral SAMe 
continues to be a concern.  Nevertheless, enteric-coated 
oral forms have been available for some time and these 
have proven to be successful in clinical use8,9,10,15. 

(Continued on next page) 
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part of the bodily machinery for controlling pain and 
inflammation. An important, if indirect, function of 
SAMe in the body, therefore, is the control of pain and 
inflammation9,10.  
  
Whereas methylation refers to the attachment of methyl 
groups, the donation of methyl groups is often 
described as transmethylation. SAMe is the most 
important donor of methyl groups active in mammalian 
tissues9. There are over one hundred different 
methylation reactions which take place within the cells, 
and even a short list of these must include actions on 
catecholamines, neurotransmitters, nucleic acids, fatty 
acids, proteins, polysaccharides and membrane 
phospholipids.  In the area of energy metabolism, L-
carnitine, which ferries long-chain fatty acids into the 
mitochondria for oxidation, and creatine phosphate, 
which is the “quick burst” energy/ATP reservoir of 
muscle cells, both are created via transmethylation.  
Similarly, the formation of most of the neuro-
transmitters, such as the change of L-dopa to dopamine 
and the production of related hormones, such as 
adrenaline, are the products of methylation 
reactions22,26. 
  
Once SAMe has donated its methyl group, the resulting 
S-adenosylhomocysteine becomes the starting point for 
the production of a number of important compounds as 
part of the process usually called transsulfuration.  
Vitamin B6 is a cofactor in this process.  Of interest is 
the fact that S-adenosylhomocysteine itself 
competitively inhibits methylation reactions. In the 
presence of adequate vitamin B12 and folate, S-
adenosylhomocysteine can be recycled to methionine 
through remethylation. Alternately, remethylation is 
aided by betaine in tissues outside of the central 
nervous system and the brain22. 
  
One endpoint of this process is the production of L-
cysteine, an important amino acid used by the body to 
construct a family of sulfur-containing compounds of 
critical importance.  These include the elements of the 
antioxidant enzyme pathway built around glutathione:  
glutathione (GSH), glutathione peroxidase and 
glutathione-S-transferase.  Glutathione is necessary for 
the scavenging of free radicals produced by glycolysis.  
The glutathione family of compounds and taurine are 
important for liver detoxification reactions.  The amino 
acid taurine is another end-product of cysteine 
metabolism22,27. 
  
Paradoxically, although cysteine can be obtained from 
the diet, some researchers argue that the main source of 
cysteine used by the body in the production of 

Pharmacology and Mechanisms of Action 

 
SAMe is synthesized endogenously from the amino 
acid methionine and adenosine triphosphate by means 
of the actions of SAMe synthase9.  Its production and 
utilization are regulated by the metabolism of folate 
and vitamin B12 in the remethylation pathway and to 
the actions of vitamin B6 in the transsulfuration 
pathway.  Zinc, iron and perhaps other nutrients may 
also be factors in the proper utilization of SAMe.  As 
an example of the roles of supporting nutrients in the 
SAMe-related pathways, supplementation with high 
doses of methionine in the absence of adequate vitamin 
B6 has atherogenic and otherwise toxic effects due to 
consequent elevations in the compound homocysteine 
or for other reasons9,16,17.  Similarly, deficiencies in B12 
and folate are linked to reduced levels of SAMe in the 
central nervous system and with associated disorders18.  
Likewise, a deficiency in B6 may be characterized by 
depression, and this fact conceivably is linked to 
methylation issues19.  The importance of SAMe is 
attested to by the fact that it is present in all cells in 
microgram per gram quantities and by the fact that it is 
particularly abundant in and important to the functions 
of the brain and the liver8,20,21. 
  
SAMe is at the center of a complex web of biochemical 
pathways.  Its many proposed mechanisms of action are 
linked to its roles in aminopropylation, 
transmethylation and transsulfuration22. These 
pathways along with the pathways for the generation 
and regeneration of SAMe are elucidated in Figure:  

SAMe Pathways13,22-24. 
  
Aminopropylation is one name given to the production 
of polyamines (polyamine means having more than one 
amino group, i.e., more than one group consisting of a 
nitrogen atom and two hydrogen atoms, NH2). The 
typical starting point in this process is the polyamine 
putrescine, itself a by-product of the metabolism of 
arginine. Putrescine is converted to spermidine and 
spermine with the help of SAMe, and these two 
polyamines then act in the cell to influence gene 
expression, cell proliferation and growth, the flow of 
calcium and the production of yet other regulators.  
Pharmacologic amounts of spermidine and spermine 
exert hypothermic and hypotensive actions25. 
 
SAMe via aminopropylation thus may be important for 
some aspects of growth regulation, including nerve 
regeneration. Even the indirect products of the 
aminopropylation pathway have significant functions in 
the body.  Methylthioadenosine (MTA) is a by-product 
of the production of spermidine and spermine and is 

(Continued on next page) 
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Figure:  SAMe Pathways   
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glutathione is actually SAMe and the methionine cycle 
rather than dietary cysteine28. One reason for this is that 
as much as 80% of the active sulfur groups of cysteine 
(sulfhydryl groups) may be cleaved from the amino 
acid during digestion. This allows for liberated sulfur 
groups to be oxidized or excreted. By way of contrast, 
sulfur is conserved in the metabolism of methionine.  
At least some of the sulfur liberated from SAMe is 
contributed to the sulfuration of glucosamine and the 
chondroitin sulfates to produce the building blocks 
needed for the synthesis of cartilage, ligaments, 
tendons, the bone matrix, etc. The sulfhydryl group (–
SH) is contained in the reduced forms of glutathione, 
cysteine, coenzyme A, lipoamide (lipoic acid) and in 
mercaptans (R–SH). 
  
One concern often expressed regarding 
supplementation with SAMe is that this would lead to 
elevations in plasma homocysteine levels inasmuch as 
homocysteine is a by-product of the demethylation of 
SAMe.  Homocysteine is now an accepted risk factor 
for vascular diseases, and therefore the potential for its 
elevation is to be avoided29. Experiments to test 
SAMe’s effects upon plasma homocysteine have 
revealed unexpected results in that in healthy 
volunteers, 400 mg of oral SAMe (two 200 mg enteric-
coated tablets) actually increased plasma levels of 5-
methyltetrahydrofolate (5-MTHF) over a 24-hour test 
period while having no effect upon homocysteine. 5-
MTHF is the form of folate that is active in the 
remethylation of homocysteine to methionine. These 
findings suggest that chronic supplementation with 
SAMe will either have no impact upon serum 
homocysteine or lower its levels. And, in fact, lower 
than normal concentrations of SAMe typically are 
found in patients suffering from coronary artery 
disease30,31. 
  
Just as inadequate methylation now is linked to the 
development of cardiovascular disease, many 
neuropsychiatric disorders appear to be manifestations 
of defects in transmethylation in the brain. One enzyme 
class in particular, the methionine adenosyltransferases 
(MAT), in 1983 was found to be reduced in the blood 
cells of depressed patients, yet elevated in patients in 
the manic phase. With appropriate drug treatment, this 
pattern normalized.  For instance, it was shown in 1986 
that the activity of MAT was significantly increased 
with treatment in schizophrenics and the depressed, 
whereas lithium and other agents reduced the level of 
activity of MAT in patients suffering from mania32.  
Interestingly, it was found that none of the drugs used 
in treatment were acting directly upon the enzyme, but 

rather that the normalization of MAT activity was due 
to the improvement in the clinical condition of the 
patients. This finding indicated that the clinical 
improvement in the patients was associated with a 
normalization of the level of SAMe found in their 
brains, something otherwise accomplished by giving 
SAMe directly33. There are confounding findings in 
animal studies, however, inasmuch as it has been found 
that the antidepressant imipramine depletes SAMe in 
mouse brains34. The SAMe synthesis cycle that is 
dependent upon betaine is not active in brain tissue26, 
but the one based upon folate is present to some extent 
and its actions may help to explain the role which folate 
can sometimes play in improving depression. 
  
Transmethylation is so pervasive in the formation of 
neurotransmitters and, likewise, in the proper release 
and uptake of these same transmitters in the synapses 
of the nerves, that it is difficult to pinpoint any one 
brain mechanism which can be said to be improved by 
supplementation with SAMe to the exclusion of other 
such mechanisms.  For instance, the neurotransmitters 
that might be involved include norepinephrine, 
serotonin and dopamine; animal studies have indicated 
that SAMe leads to an increased turnover in all of 
these21,35. Similarly, trials with depressed patients have 
shown increases in cerebrospinal fluid concentrations 
of the serotonin metabolite 5-hydroxyindoleacetic acid 
(5-HIAA), which may be low in depressed patients, 
after injections with SAMe36,37. As recent and extensive 
pharmacologic reviews have noted, studies have found 
increased plasma corticotropin and corticosteriod 
concentrations (rats), an inhibition of the reuptake of 
norepinephrine and decreased plasma levels of 
norepinephrine, luteinizing hormone and prolactin 
(humans), increases in homovanillic acid in depressed 
patients and an improvement in dopaminergic tone26,38. 
Effects upon monoamine oxidase (MAO) appear to be 
small and inconsistent: MAO type B in the brain is 
inhibited, but other MAO activities in the heart and 
brain may be increased37. 
  
SAMe improves the ability of neurotransmitters to bind 
to receptor sites and it increases the density of some 
important receptors. One suggestion is that these 
actions reflect SAMe’s ability to increase the 
conversion of phosphatidylethanolamine to 
phosphatidylcholine which, in turn, increases cell 
membrane fluidity. Another suggestion that has been 
floated is that increased methylation of cell membranes 
itself may increase fluidity. SAMe administered 
intravenously does, indeed, decrease the microviscosity 
of cell membranes15. 
 



SAMe appears to exert mild, yet beneficial analgesic 
and cartilage-repairing effects in humans and clinical 
trials have provided consistent evidence for the use of 
the compound for the management of osteoarthritis121.  
Recent work indicates pain relief comparable to that of 
the NSAID nabumetone122.  SAMe has been shown to 
have definite analgesic and anti-inflammatory benefits 
in animal trials9, and in one study employing rabbits, it 
inhibited the development of surgically-induced 
osteoarthritis39. In vitro studies have indicated that 
SAMe enhances the synthesis of proteoglycans10,40,41.   
SAMe has been shown to increase cartilage formation, 
as determined by magnetic resonance imaging (MRI), 
in a German clinical trial lasting three months42. As 
noted already, at least some of the sulfur liberated from 
SAMe during transsulfuration is contributed to the 
sulfuration of glucosamine and the chondroitin sulfates; 
methylthioadenosine (MTA), one of the products of 
SAMe via aminopropylation, plays a role in controlling 
pain and inflammation.  Similarly, rheumatoid arthritis 
may lead to increased polyamine recycling and 
hypomethylation, and thus be responsive to greater 
availability123. 
 
Pharmacokinetics 
The half-life of SAMe given at the rate of 0.5 mg/kg 
i.v. is 80 minutes9,43.  Oral uptake of the drug is poor.  
In part, this reflects damage to its structure by digestive 
enzymes and, in part, it reflects a first-pass effect by the 
liver, at which site it is actively metabolized.  Without 
the use of specially coated tablets and ingestion on an 
empty stomach, oral bioavailability may be less than 
1% 44.  Studies using radioactively marked SAMe have 
indicated that orally-delivered SAMe releases 
approximately 60% of its labeled methyl groups to 
stable pools, such as proteins and phospholipids9.  
Within 48 hours, 16 percent of the labeled methyl 
groups an oral dose is excreted in the urine; 24 percent 
is excreted in the feces within 72 hours9.  
 
In a study published in 1994, oral administration of 
SAMe led to increases in patient serum concentrations 
in only 71 percent of the patients studied33.  However, 
results in other studies have been more positive.  In a 
Phase I trial using enteric-coated tablets and doses of 
400, 600 and 1000 mg with three male subjects, plasma 
concentrations increased in a dose-dependent manner to 
between 30 and 50 times basal values45.  Such findings 
suggest that there may be a wide disparity among 
individuals with regard to absorption and first pass 
degradation of SAMe and also may help to explain the 
broad range of dosages which are employed when 
administering the compound orally.    

 
Experimental evidence from animals indicates that 
uptake is increased by up to 600 percent if the 
compound is released into the small intestine rather 
than in the stomach.  Administration of a single oral 
dose of 400 mg (enteric-coated tablet) on an empty 
stomach leads to peak plasma concentrations within 
three to six hours.  Significantly, SAMe does appear to 
cross the blood-brain barrier9.  Within two weeks of the 
beginning of administration, SAMe levels in the 
cerebrospinal fluid consistently are elevated over 
baseline13. 
 

CLINICAL STUDIES 
Starting with studies performed in the early 1970’s, 
more than forty trials have been performed to evaluate 
SAMe’s benefits for treating depression, and numerous 
trials have been conducted to assess its potential for the 
treatment of other conditions, as well46. Hence, the 
compound does have a long record of study and the 
evidence supports claims of very real benefit.  
Nevertheless, troubling methodological and substantive 
issues are characteristic of most of the available 
studies.   
 

Depression/Chronic Fatigue Syndrome/

Fibromyalgia 
SAMe has been the subject of double-blind studies in 
which it was compared with a placebo and also double-
blind studies in which it was compared with proven 
antidepressant drugs.  The results of a number of these 
studies are summarized below. A major literature 
review on this topic, one which covers all of the early 
studies, was produced by Janicak and his co-authors 
and published at the end of the last decade47. The 
accompanying Table: Early SAMe Trials for 

Depression is based on this summary review 12,46-60.  
  
Another meta-analysis of clinical studies up to 1992, 
this one presented by Bressa in 1994, indicates that 
SAMe has been shown to be effective in eleven 
controlled trials versus placebo (377 subjects) and in 
fourteen trials versus tricyclic antidepressants (TCAs) 
(389 subjects)26,61. There were no trials of SAMe versus 
both placebo and TCAs; moreover, trial sizes were 
small.  The longest trial period given was 42 days.  In 
these trials, SAMe was uniformly superior to placebo 
and comparable to low to moderate doses of TCAs.  Its 
onset of action was three to seven days and it caused 
few side effects.  However, a point must be emphasized 
here regarding how SAMe has been administered in 
most of the studies. In the trials performed prior to 
1989, the compound was given by injection.  
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Thereafter, it appears that six of the trials examined by 
Bressa were conducted using oral dosage forms. One 
found no difference from placebo, but there was 
apparently an issue regarding the 400 mg formulation 
used in that trial. The five remaining trials were quite 
small and of these only three were randomized 
controlled studies (based upon 15, 17 and 23 subjects)
62-64. One of the randomized studies was versus placebo 
and two were versus a TCA. The placebo-controlled 
study reached significance.   
 
There was not a significant difference in performance 
between oral SAMe and the TCA in the other two 

trials33, 64.  This indicates that oral SAMe does, in fact, 
provide benefits in depression.  SAMe was given orally 
at the rate of 1,600 mg per day (400 mg four times per 
day or 800 mg two times per day).  In one outpatient 
study, 800 mg per day orally was successful. The 
consensus of these studies is that SAMe is extremely 
well tolerated -- unlike antidepressant drugs -- and that 
SAMe is faster acting than the tricyclic antidepressants.  
When SAMe has been combined with antidepressant 
drugs (mianserin, clomipramine, imipramine and 
desipramine), benefits have appeared earlier than with 
either the drug or SAMe used alone20,21,65,66.  
Unfortunately, trials using SAMe with depression have 
been short, i.e., not longer than 6 weeks in length. 

(Continued on next page)  
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Double-Blind Clinical Studies with SAM versus Placebo in Depression 

–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––———————————–– 
SAM       Placebo 
Authors           Responders Responders   Conclusion 
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––———————————––––––– 
Fazio et al. (1973)  Not quantified*  SAM superior to placebo based on Hamilton Depression Scale 
Agnoli et al. (1976)  20/20   1/10 SAM superior to placebo (100 percent response in SAM group, 
         10 percent in placebo) 
Muscettola et al. (1982) 4/10   0/10 SAM superior to placebo 
Janicak (1982)   5/7   0/5 SAM superior to placebo 
Caruso et al. (1984)  Not quantified  SAM superior to placebo based on Hamilton Depression Scale 
Carney et al. (1986)  Not quantified  SAM superior to placebo based on Hamilton Depression Scale 
         & Beck Scale 
De Leo (1987)   Not quantified  SAM superior to placebo based on Clinical Global Impression 
Scale 
 
Total    29/37   1/25 SAM dramatically more effective than placebo (78% compared 
         to 4%) 
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––————————————–––––––––––––––– 
 
 
 

 

Double-Blind Clinical Studies with SAM versus Antidepressant Drugs in Depression 

–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––———————————–––––––––––––––––––––– 
SAM       Placebo 
Authors       Responders Responders   Conclusion 
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––———————————––––––––––––––––––––––– 
Mantero et al. (1975) 11/16   9/15 SAM comparable to imipramine (75 mg. per day) 
Barberi et al. (1978) 10/10   8/10 SAM more effective than amitryptaline (100 mg. per day) 
Del Vecchio et al. (1978)   5/14   4/10 SAM comparable to clomipramine (100 mg. per day) 
Miccoli et al. (1978) 35/45   30/41 SAM comparable to clomipramine (100 mg. per day) 
Scarzella et al. (1978)   9/10   9/10 SAM comparable to clomipramine (100 mg. per day) 
Scaggion et al. (1982) 18/22   10/18 SAM more effective than nomifensine (200 mg. per day) 
Kufferle et al. (1982)   7/9   6/9 SAM comparable to clomipramine (50 mg. per day) 
Plotkin (1988)     9/9   2/9 SAM more effective than imipramine (150 mg. per day) 
Janicak (1988)     5/7   2/3 SAM comparable to imipramine (150 mg. per day) 
 
Total    109/142   80/124 SAM is significantly more effective than antidepressant drugs 
         (76% compared to 61%) 
–––––––––––––––––––––––––––––––––––––––––––––––––––––———————————–––––––––––––––––––––––––––––– 
 

Table: Early SAMe Trials for Depression   



Hence, SAMe’s long term effects and effectiveness in 
the case of depression remain to be established. 
 
Large multi-center European trials since Bressa’s report 
have continued to confirm SAMe’s use in depression.  
One study involving 195 patients administered SAMe 
(400 mg daily i.m.) and another involving 40 patients 
administered SAMe (200 mg daily i.m.) plus oral 
imipramine both reported significant results, either 
above placebo in the former or above placebo/
imipramine in the latter26. More significantly, two other 
European double-blind, multi-center controlled studies 
examined the use of SAMe (800 mg/day i.v.) in major 
depression either against placebo or against 
clomipramine (100 mg/day i.v.)  The findings of these 
last two studies indicated that SAMe given at the rate 
of 800 mg/day i.v. was superior to placebo in major 
depression, but inferior to clomipramine in effect, 
although SAMe was better tolerated26. Given that the 
effective dosage of orally-delivered SAMe (enteric-
coated tablets) in the trials typically has been two to 
four times that required by i.m. or i.v. administration, 
this suggests that the oral dosage to achieve a 
reasonable effect in major depression likely will be up 
to 3200 mg/day. 
  
Much recent work has examined SAMe used as 
adjunctive therapy to pharmaceutical antidepressants.  
Preliminary results suggest that SAMe can be an 
effective, well-tolerated, and safe adjunctive treatment 
strategy for SRI nonresponders with major depressive 
disorder124. Moreover, SAMe can improve memory-
related cognitive symptoms in depressed patients125. 
  
Several other conditions that involve depression may 
respond to SAMe. The first is postpartum depression.  
Postpartum depression is not well-understood, but 
likely has more than one contributing cause.  SAMe, in 
a placebo-controlled study, demonstrated significant 
superiority when administered orally at the rate of 
1,600 mg per day67.  Drug rehabilitation is another area 
of use.  Mood-altering drugs typically work by strongly 
unbalancing the production of brain neurotransmitters.  
Cocaine, for instance, temporarily radically increases 
the production of dopamine. Long term abuse, 
however, exhausts the pathways to dopamine 
production and/or downregulates the activity of 
dopamine receptors.  Depression is one consequence.  
SAMe, because it helps to rebalance neurotransmitter 
production and receptor activity, helps to normalize 
brain function. Abuse of opiates has unbalancing 
effects similar to those of cocaine abuse, albeit not 
involving quite the same pathways.  In one test using 

1,200 mg oral SAMe per day, former opiate abusers 
were significantly helped in terms of reduced anxiety 
and depression in their detoxification and 
rehabilitation68.  Improved liver detoxification activities 
under the impact of SAMe, of course, may also 
contribute something to improvements during drug 
rehabilitation. 
  
In patients suffering from fibromyalgia, clinical trials 
have used SAMe supplemented both by injection and 
by mouth.  In one double-blind cross-over study, SAMe 
given by injection reduced the number of trigger points 
and areas of pain within 21 days.  In this trial, which 
used 200 mg SAMe per day by injection, the patients 
also found that their mood was improved69. A second 
double-blinded study gave 800 mg SAMe per day by 
mouth and compared the results with those of placebo 
over a period of six weeks.  In this study, during the 
last week of the trial those taking SAMe improved 
significantly over placebo in terms of pain, fatigue, 
stiffness and mood, but not in the areas of muscle 
strength and muscle tenderness70. A third trial com-
pared treatment with SAMe to treatment with TENS 
(transcutaneous electrical nerve stimulation.)  In this 
study SAMe was given both by injection (200 mg/day) 
and orally (400 mg / day).  The TENS patients showed 
very little improvement in most symptoms, whereas 
those receiving SAMe had significantly fewer tender 
spots, lessened pain and fatigue, and, as is usual with 
treatment with SAMe, improved mood71.  Inasmuch as 
all of the categories tested in these three trials are to a 
very large degree subjective, it remains unclear whether 
the improvements recorded are truly distinct from 
SAMe’s typical mood elevation. Moreover, a trial 
conducted in 1997 using intraveneously administered 
SAMe failed to show benefits72. Results with chronic 
fatigue syndrome (CFS) will likely be similar to those 
found with fibromyalgia. 
  
The major drawback with regard to the antidepressant 
studies using SAMe involves the small numbers of 
subjects who were not well-defined in terms of the 
nature of their depression and the typically short trial 
periods, which make it difficult to evaluate clinical 
efficacy with chronic use. In the very recent trials 
against major depression, SAMe given at higher 
dosages i.v. did provide benefit, but not on the order 
which might have been expected from the previous 
trials. All of the depression studies have been short 
term, rather than extended. Nevertheless, there is ample 
evidence that SAMe is superior to placebo and similar 
in effect to the tricyclic antidepressants, at least over 
the short term and in mild to moderate depression. 
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reported during the last 6 months of the trial. Most 
patients evidenced improvements in symptoms by the 
end of the first two weeks, and symptomatic 
improvements continued past the sixth month of 
treatment. Of the 97 patients who completed the trial (all 
began with multiple sites of  osteoarthritis), 18 were 
totally symptom-free at the end of the two years.  In 28 
patients, remission was reached only for some of the 
affected joints. Nine out of the ten practitioners involved 
in the study rated the results “very good” or “good,” and 
85 percent of the patients applied the same ratings to 
their experiences.  Most of these patients also reported 
mood improvements76. 
  
In yet other double-blind trials, SAMe has been found to 
compare favorably in benefits to a variety of standard 
arthritis medications and the evidence consistently is one 
of benefit for the management of osteoarthritis77-80, 121.  
SAMe appears to exert mild, yet beneficial analgesic and 
cartilage-repairing effects in humans121. Very recent 
work indicates pain relief comparable to that of the 
NSAID nabumetone122. The daily oral dose typically 
used in trials is on the order of 1200 mg and the duration 
of most trials is four to eight weeks. SAMe is slower in 
onset of benefits than are NSAID’s, but comparable in 
effect upon both subjective and objective symptoms10, 

121-122. 
 

Liver Disorders 
SAMe’s effects upon the liver are extensive.  It is used 
by the liver as a methyl donor to convert phosphatidy-
lethanolamine into phosphatidylcholine (PC), one of the 
best known and most useful of all lipotropics. Trials 
have shown that PC is very helpful in patients with a 
variety of types of liver inflammation, in cases of fatty 
degeneration and even in cases of fibrotic damage. 
Hence, some of SAMe’s benefits to the liver may come 
by this indirect route, although more direct effects have 
also been demonstrated81-84. 
  
With regard to a more direct mechanism of action, 
several studies have examined the efficacy of SAMe in 
promoting bile flow and relieving cholestasis.  Indeed, 
several trials have found the drug to be useful in cases of 
intrahepatic cholestasis85-88. This action may also explain 
SAMe’s usefulness in cases of Gilbert’s syndrome20. In 
this condition bilirubin, a substance produced in the 
liver, is found in elevated amounts in the blood serum.  
Some five percent of the population may suffer from this 
condition; the symptoms are fatigue and general feelings 
of malaise. A dosage 400 mg of SAMe taken three times 
per day has proven to be beneficial to those diagnosed 
with this syndrome89.   
  
SAMe weakly supports liver catechol O-

Osteoarthritis 
In 1985, researchers at several Italian universities 
published data from a randomized double-blind multi-
center clinical trial which examined the effects of SAMe 
versus ibuprofen in 150 patients with hip and/or knee 
osteoarthritis. For thirty days, both compounds were 
administered by mouth at the rate of 400 mg three times 
per day.  With regard to side effects, there were three 
times as many complaints in the ibuprofen group as in 
the SAMe group (16 versus 5). The researchers 
concluded that SAMe was slightly superior in the 
management of the pain aspects of these osteoarthritis 
patients than was ibuprofen73. In another trial, SAMe 
demonstrated that it is superior to the NSAID naproxen.  
This double-blind placebo-controlled study with a total 
of 734 subjects examined the benefits of these 
compounds to those suffering from hip and knee 
osteoarthritis.  The oral dose of SAMe was 1,200 mg per 
day and the dose of naproxen was 750 mg per day.  Both 
compounds proved to be more effective than placebo in 
reducing pain. However, SAMe was much better 
tolerated than was naproxen74. 
  
In a massive study of 20,641 patients suffering from 
osteoarthritis of the knee, hip, spine and fingers, SAMe 
again proved its worth.  Subjects took 400 mg of SAMe 
three times per day for the first week, 400 mg two times 
per day for the second week, and then 200 mg twice per 
day for the third week through the eighth week of the 
study. The clinical assessment was that results were very 
good or good in 71 percent and moderate in 21 percent 
of the subjects. Tolerance was very good or good in 87 
percent of the subjects and moderate in 8 percent of the 
subjects.  Only 5 percent of the subjects rated tolerance 
as being poor75. 
 
Osteoarthritis usually requires chronic treatment, and 
therefore useful drugs are those that do not rapidly lose 
efficacy.  Unlike the situation with regard to depression 
studies, in the case of osteoarthritis SAMe has been 
studies for an extended period of time.  An open multi-
center two- year trial was conducted in which the 108 
patients suffered from osteoarthritis of the knee, hip and 
spine. A total of 106 patients completed the first year of 
the study, and 97 patients completed the full two years. 
These patients received the equivalent of three 200 mg 
tables of SAMe per day for the first two weeks, and 
thereafter received oral medication equivalent to two 200 
mg tablets until the end of the 24-month trial, i.e., for 
most of the period patients received 400 mg of oral 
medication daily.  For most of the trial period, patients 
were monitored monthly. Nonspecific side effects 
occurred in twenty patients, but no patients discontinued 
treatment for this reason and no side effects were 
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methytransferase and it may help to protect the liver 
against oxidative stress90. In cases of cirrhosis and 
alcohol-related chronic liver disease, SAMe has been 
shown to be able to improve the levels of the enzyme 
glutathione, to improve bile salt conjugation and to 
prevent the development of fatty liver91-97.  One study 
indicated that SAMe might improve survival or delay 
the need for transplant in alcoholic liver disease98.  
Interestingly, SAMe may also help to prevent further 
alcohol abuse in alcoholics99. Nevertheless, it should be 
kept in mind that the quality of the trials in this area is 
poor and inconsistent, hence are not adequate to 
provide a recommendation on the use of SAMe with 
alcoholic liver disease126. 
  
SAMe has been shown to protect animals against a 
variety of hepatotoxins, including those which promote 
liver cancer. Lead and carbon tetrachloride are among 
the many hepatotoxins which specifically have been 
tested.  Similarly, birth control pills and acetaminophen 
can cause hepatotoxicity in some individuals and/or 
under certain conditions20,100-107. 
 
 
Alzheimer’s Disease, Migraine Headaches and 

Other Potential Uses 
Methylation levels in the brain have been shown to 
alter the numbers of various special brain receptors, 
including β-adrenergic and muscarinic receptors.  
Muscarinic receptors influence nerve-to-nerve trans-
mission, muscle coordination, learning and memory, 
whereas b-adrenergic receptors are especially important 
in determining mood26,108. SAMe also has the ability to 
improve the antioxidant capacity of brain tissues, but 
the significance of this finding for clinical conditions 
has not been determined109. More generally, SAMe 
appears to play a role in maintaining the health of nerve 
tissues, such as the myelin110. 
  
Alzheimer’s disease is usually described as a 
progressive form of dementia and brain degeneration 
for which there is no known cure. Researchers, 
however, have tested Alzheimer’s patients to determine 
the levels of SAMe and its metabolites present in 
various brain compartments (cerebral cortical 
subdivisions, hippocampus and putamen) as compared 
to normal controls. The upshot of this research is that 
SAMe levels are severely decreased in Alzheimer’s 
disease111. Interestingly, SAMe levels are more or less 
normal in most brain areas of Parkinson’s disease 
patients, albeit the overall levels of SAMe in these 
patients may be only one half of those found in normal 
subjects. Some argue that reduced one-carbon 
metabolism in the brain for primarily epigenetic 

reasons is at fault127.  Recent studies on early-stage AD 
patients and moderate- to late-stage AD patients have 
been conducted with a nutriceutical supplementation 
that included SAMe with promising results128.   
  
In contrast with Alzheimer’s disease, SAMe may not 
be a good choice for use in instances of Parkinson’s 
disease (PD).  Hypermethylation in the brain has been 
suggested as an aspect of PD inasmuch as elevated 
rates of methylation increases available acetylcholine (a 
neurotransmitter which is involved in muscle con-
tractions) and leads to other changes in brain chemistry 
which, in excess, cause the same hypokinesia which is 
typical of PD.  Rat studies in which SAMe was injected 
directly into areas of the brain provide some evidence 
for this position112. Hence, although SAMe may benefit 
the depression often found in PD, caution is in order 
inasmuch as the compound may make it more difficult 
to control the major symptoms of the disease. 
  
Two of the more surprising benefits of SAMe are in 
cases of migraine headache and attention deficit 
disorder (ADD)/attention deficit hyperactivity disorder 
(ADHD).  The analgesic effects of SAMe appear quite 
slowly in the relief of migraines113. The mechanism has 
not been explained, but it is likely that improved 
membrane fluidity and catecholamine balance are 
important.  Migraines are triggered in many individuals 
by food allergies and/or by dietary amines (substances 
found in chocolate and cheese, for example), and this 
suggests a role for improved detoxification and liver 
function, as well.  Liver detoxification is likely not 
important in the case of ADD/ADHD, but rather an 
improvement in the production of neurotransmitters is 
more probable.  SAMe given orally in trials with adult 
subjects with ADHD both in Israel and at the 
University of California led to substantial benefits in 
the preponderance of those tested.  In the UCLA trial, 
75 percent of the subjects reported feeling calmer and 
more in control114. 
  
Research continues with SAMe in areas ranging from 
cancer and immunological responses to HIV-related 
neurological complications to multiple scerlosis to Lou 
Gerhrig’s disease.  The evidence is strongest in the area 
of the inhibition of cancer initiation via the 
methylation-related inhibition of the activation of 
proto-oncogenes and via other methylation-related 
mechanisms115, 116. At this point in time, these 
applications remain unconfirmed by clinical studies. 
 
Adverse Effects, Contraindications and Interactions 
SAMe is well-tolerated.  The only side effects which 
are generally experienced with the oral 
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supplementation of SAMe are nausea and 
gastrointestinal disturbances in those taking the nutrient 
at the  higher dosage levels76.  SAMe in most of its trials 
has led to fewer complaints than, for instance, were 
reported with ibuprofen and other nonsteroidal anti-
inflammatories. In most trials, even those who reported 
side effects from SAMe did not find them to be severe 
enough to lead to the discontinuation of treatment.  
These side effects are clearly related to the dosage being 
ingested and, moreover, these side effects also tend to 
diminish with continued usage. The anticholinergic side 
effects seen with TCAs are not found with SAMe, and 
neither are cardiac or orthostatic side effects.  No 
changes have been found in recordings from brain 
electroencephalograms nor has SAMe ingestion let to 
any change in seizure threshold 8,13. 
  
Patients who suffer from biopolar (manic) depression 
should not use SAMe and caution should be exercised 
with patients suffering from Parkinson’s disease.  In the 
former condition, SAMe may worsen symptoms, 
including agitation and manic reactions. The injected 
drug in more than one study led to mania in a small 
number of patients with no history of a bipolar 
disorder62,64,117.  There is considerable dispute amongst 
researchers as to whether SAMe taken orally, as opposed 
to administered by injection, will have an impact in 
manic depression.  Nevertheless, SAMe is not advised in 
patients in whom bipolar disorder is confirmed or 
suspected. In the case of Parkinson’s disease, as 
discussed above, SAMe potentially may make it more 
difficult to control the major symptom, i.e., hypokinesia, 
although this has not been shown in human trials and 
remains a theoretical concern at this point.  The safety of 
SAMe during pregnancy and in young children has not 
been established, albeit the compound has been used in 
many instances for cholestasis during pregnancy without 
incident85-88. 
  
There are no confirmed drug interactions, although one 
case has been reported of serotonin syndrome in an 
elderly woman being given SAMe intramuscularly 
concurrently with clomipramine118. This appears to have 
been an isolated incident and SAMe has routinely been 
combined with TCAs to hasten results. Recent studies 
indicate safety of the usage of SAMe with selective 
serotonin-reuptake inhibitors (SSRIs)125. Some authors 
have questioned, on theoretical grounds, whether 
concurrent use of SAMe might be contraindicated with 
monoamine oxidase inhibitors. SAMe may speed the 
clearance of some drugs from the body because of its 
ability to improve the functioning of the liver, but this 
has not been pursued sufficiently to establish its 
significance. A final point of potential concern is the use 

of SAMe in instances of active cancers.  Although, as 
noted above, SAMe and other methyl donors inhibit 
carcinogenesis, it is also the case that some cancers 
commandeer methylation-related metabolic pathways, 
such as that involving polyamine synthesis, to support 
their growth119. Presently, no clinical data confirms these 
cautions against the use of methyl donors in the presence 
of cancer. 
 
Dosage Issues 
Presently in the United States, pharmaceutical grade 
SAMe is available usually in stabilized forms. These 
stabilizers include tosylate, disulfate tosylate, disulfate 
ditosylate and 1,4-butane disulfonate (Actimet®).  Each 
of these salts is roughly 50 percent actual SAMe.  
Unstabilized SAMe is of absolutely no value as an oral 
dosage form.  New stabilized salts are now being 
explored to overcome the known issues represented by 
all the currently commercially available salts120.  
Regardless of the SAMe salt used, enteric-coated oral 
formulations designed to avoid degradation by gastric 
secretions should be administered. In line with SAMe’s 
established pharmacokinetics, these will be on the order 
of 600 percent more active than are nonenteric coated 
tabets.  Sources of moisture must be avoided even in the 
case of the stabilized salts in coated tablets.  Labeling on 
many commercial brands of SAMe typically is unclear 
as to the quantity of actual SAMe and the type of 
formulation. 
  
The highest oral dose of SAMe that has been used in the 
various clinical trials is 400 mg taken four times per day 
for depression. The lowest effective oral dose used is 
200 mg taken twice per day.  A review of the literature 
available shows that there are somewhat different dose 
responses typical of different conditions, with the 
treatments of depression and liver conditions receiving 
the highest doses.  An oral dose of 400 mg taken two to 
three per day has proven to be effective in at least one 
clinical trial with most conditions. At a dosage of 800 
mg per day, an improvement in symptoms may require 
several weeks of supplementation, especially with 
fibromyalgia and migraine headaches. It is to be 
expected that there may be an initial “loading” phase in 
which a higher 1600 mg dosage should be taken, 
particularly in depression. 
  
In several clinical trials, dosages began at 1600 mg per 
day and then were cut back after two to four weeks.  If 
the drug is well tolerated, this regimen is preferred.   
 
However, an alternate regimen may be more acceptable 
in sensitive patients or outside of clinical settings. To 
avoid the possibility of mild gastrointestinal upset, it is 
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suggested that SAMe be started at a dosage of 200 mg 
taken twice per day for the first two days.  The dosage 
can then be increased to 400 mg taken twice per day on 
the third day and to 400 mg taken three times per day 
after two weeks.  If needed, after four weeks the dosage 
can be increased once more to 400 mg taken four times 
per day. Once relief has been obtained, it should be 
possible to cut the dosage back to 200 to 400 mg taken 
two times per day as a maintenance dose. In both the 
loading and the maintenance phases of supplementation 
with SAMe, it is recommended that the product be 
taken on an empty stomach (2 to 3 hours either before 
or after meals) to improve absorption. 
 
CONCLUSION 
A large body of data supports the use of SAMe by 
intramuscular or intravenous administration in 
depression, including in serious depression, although it 
has not been shown clinically that SAMe will remain 
effective as a treatment for serious depression for 
extended periods of time. SAMe is contraindicated 
whenever bipolar disorder is confirmed or suspected.  
An argument can be made that SAMe should be tried 
before tricyclic and other drug treatments in milder 
forms of depression because SAMe is usually without 
serious side effects and because it provides other health 
benefits. The evidence for use in depression is much 
weaker for the oral delivery forms available presently 
in the United States than for parenteral administration.  
The primary concern with the oral delivery forms is 
poor availability due to limited absorption and first-
pass metabolism by the liver. Oral SAMe does appear 
to be beneficial in osteoarthritis (including for chronic 
treatment) and in various liver disorders. It may offer 
relief in cases of migraine headache, chronic fatigue 
syndrome, fibromyalgia, and a number of conditions 
related to stress and muscular pain. It is potentially 
useful in Alzheimer’s disease and as a defense against 
age-related neurological declines, but is not 
recommended in Parkinson’s disease. Care must taken 
to insure that only stabilized salts of SAMe are 
employed and that these are delivered in a form which 
releases in the small intestine. 
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Organification (oxidation) of iodide is accomplished by 
H2O2 (hydrogen peroxide) catalyzed by the enzyme 
thyroid peroxidase, and leads to the formation of T3 
and T4.1 Thyroid hormone synthesis requires an 
adequate supply of iodide and the continuous 
production of hydrogen peroxide.1  Hydrogen peroxide 
is toxic to the cells , can be the precursor of highly 
reactive peroxides, and if not properly  reduced to 
water (H2O) by intracellular defense mechanisms, can 
expose the thyroid to free radical damage.1  The thyroid 
gland has several mechanisms to resist oxidative stress. 
The thyroid cells (thyrocytes) are protected by the 
enzymes, catalase (CAT), glutathione peroxidase (GPx) 
and superoxide dismutase (SOD), both of which are 
selenium containing enzymes. Therefore, a selenium 
deficiency not only contributes to a decrease in 
peripheral conversion of T4 to T3, it also contributes to 
thyroid damage via oxidative stress. Iodine deficiency 
also contributes to oxidative damage to the thyroid 
gland. An iodine deficiency causes a compensatory 
increase in hydrogen peroxide in an effort to 
compensate for impaired thyroid hormone synthesis.1  
 

Selenium/Iodine/Zinc 

 

Selenium 
 
The effect of selenium on autoimmune thyroiditis, as 
well as many other autoimmune diseases, such as 
rheumatoid arthritis and lupus, is well documented.2  
Selenium as an essential trace element is capable of 
exerting complex effects on the endocrine and immune 
system by its antioxidant capacity.3  The role of 
selenium is important because the level of free oxygen 
radicals is elevated in the physiological thyroid 
hormone synthesis.2  It  seems that the 

immunomodulatory effect of this element may be more 
prominent than the other effects.2  With severe 
selenium deficiency there is a higher incidence of 
thyroiditis due to a decreased activity of selenium-
dependent glutathione peroxidase activity within the 
thyroid cells.4 Selenium-dependent enzymes also have 
modifying effects on the immune system.4 Therefore, 
even mild selenium deficiency may contribute to the 
development and maintenance of autoimmune thyroid 
diseases.4  Selenium has been shown to decease thyroid 
antibody titer, in particular TPO Ab.2  It is worth noting 
that selenium may be ineffective in the later stages of 
thyroiditis due to the atrophic phase of the pathology.2  
  
Iodine 
 
Around 90% of dietary iodine is excreted in the urine, 
and variable urine volumes cause variable dilution of 
the iodine excreted in the urine, and thus in the 
concentration of iodine in the urine.1  In order to 
establish iodine status in an individual with thyroid 
disease or suspected thyroid disease, I suggest using a 
24 hour iodine urine test and a serum thyroglobulin 
test. A 24 hour iodine test will significantly reduce the 
variability of iodine test results often observed with 
other urinary iodine tests. Thyroid volume, thyroid 
nodularity, or iodine excretion have close associations 
to serum thyroglobulin (Tg), which only originates in 
the thyroid.1 Serum Tg was found to be a suitable 
marker for iodine nutrition status.5 It is important to 
correlate serum Tg tests result with the condition of the 
thyroid gland. In general, inflammation/proliferation of 
the thyroid gland will cause an increase in serum Tg 
and suppressed activity of the thyroid gland will cause 
a decrease in serum Tg. 

THE THYROID 

GLAND AND 

OXIDATIVE STRESS 

‘THYROID 

DIABETES’ 
 

by: Wayne Sodano, DC, DABCI, DACBN 
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The Paradox of Iodine Intake and Thyroid 
Autoimmunity1 

  
In spite of the difficulties in interpreting and comparing 
results from epidemiological studies on thyroid 
autoimmunity, there are certain tendencies in the 
relationship between thyroid autoimmunity and iodine 
intake.1 A sudden increase in iodine intake in an iodine 
–deficient population may induce enhanced thyroid 
autoimmunity.1 A number of mechanisms have been 
suggested to explain the association between thyroid 
autoimmunity and the level of iodine intake. A sudden 
shift from very  low to high iodine intake may induce 
damage to the thyroid tissue by free radicals and the 
enhancement of the autoimmunogenic properties of 
thyroglobulin by increased iodination.1 Excessive 
iodine intake reduces organic binding of iodine, 
resulting in hypothyroidism and goiter, thyroiditis, and 
autonomous thyroid nodules. 53 Chronic intake of large 
amounts of iodine can limit thyroid hormone synthesis 
and release.1   I recommend slow titration of iodine 
repletion in an iodine-deficient individual. We also 
recommend monitoring iodine status at frequent 
intervals (every 4-8 weeks) early in iodine 
supplementation.  
 
Zinc 
 

Zinc is essential for many biochemical processes and 
also for cell proliferation.6 Thyroid hormones influence 
zinc metabolism by affecting zinc absorption and 
excretion. Significant relationships between thyroid 
volume and serum zinc levels in nodular goiter 
patients, between thyroid autoantibodies and zinc in 
autoimmune thyroid disease patients and between free 

T3 and zinc in subjects with normal thyroid were 
detected.6 It appears that assessing zinc status is an 
integral part of assessing thyroid dysfunction and is 
certainly part of the functional medicine spectrum of 
considerations.  
 

Thyroid Hormones and Oxidative Stress 

 

Thyroid hormones influence several mitochondrial 
functions including oxygen consumption and oxidative 
phosphorylation, and to increase the metabolic activity 
of almost all tissues of the body.1 T3 exerts significant 
action on energy metabolism, with the mitochondria 
being the major target for its calorigenic (increasing 
production of energy/heat and oxygen consumption) 
effects.1   Acceleration of oxygen consumption by T3 
leads to an enhanced generation of reactive oxygen and 
nitrogen species in target tissues, with higher 
consumption of cellular antioxidants and inactivation of 
antioxidant enzymes, and thus oxidative stress. 1  It was 
shown that T3 administration to rats induces a 
calorigenic response and liver glutathione depletion as 
an indication of oxidative stress, with higher levels of 
interleukin-6 (IL-6).1  You may recall that IL-6 causes 
the liver to produce CRP. T3 induced oxidative stress 
can also enhance the DNA binding of NF-kB, which is 
involved if the inflammatory process.7 Thyroid 
hormone has a pro-oxidant effect and increases the 
oxygen free radical production and hence the resultant 
decrease in antioxidant state in the case of 
hyperthyroidism when compared to the normal and 
hypothyroidism.8 

 

Oxidative Stress, Thyroid Hormone Status and 

Diabetes 

 

Oxidative stress is currently suggested as the 
mechanism underlying diabetes and diabetic 
complications.9  The level of TSH has been shown to 
be decreased and the levels of T4 and FT4 have been 
shown to be increased in diabetics patients.9  T3 and T4 
are insulin antagonist that also potentiate the action of 
insulin indirectly. 9  While thyroid hormones oppose the 
action of insulin and stimulate hepatic gluconeogenesis 
and glycogenolysis, they up-regulate the expression of 
genes such as GLUT-4 and phosphoglycerate kinase, 
involved in glucose transport and glycolysis 
respectively, thus acting synergistically with insulin in 
facilitating glucose disposal and utilization in the 
peripheral tissues.10  Failure to recognize the presence 
of thyroid dysfunction in diabetics may be a primary 
cause of poor management often encountered in the 
treatment of diabetes.9   
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‘Thyroid Diabetes’ 

 

Hyperthyroidism and Glucose Regulation10  
 

• Highly increased intestinal glucose absorption 

• Increased hepatic gluconeogenesis and 
glycogenolysis (This explains why glucose control 
deteriorates when diabetic patients develop 
hyperthyroidism) 

• The increased hepatic glucose and post-absorptive 
glycemia cause an elevated fasting and/or 
postprandial insulin level. And apoptosis of the 
insulin producing cells. There is also increased 
peripheral tissue glucose utilization with insulin 
resistance. 

 
Hypothyroidism and Glucose Regulation10 

  

• Decreased intestinal glucose absorption 

• Decreased hepatic gluconeogenesis and glycol-
genolysis 

• Reduced hepatic glucose output and post-
absorptive glycemia.  

• The net effect of hypothyroidism on glucose 
regulation is: a decrease in peripheral tissue 
glucose disposal and a reduced baseline plasma 
insulin level with increased post glucose insulin 
secretion. 

 
[Glucose disposal refers to the fate of glucose taken up 
by the tissues. About two thirds of the glucose taken up 
by the tissues undergoes glycolysis, with the remainder 
being stored.]  
 
The impact of thyroid dysfunction on glucose 
metabolism has been known for a long time. 10 
Thyrotoxic patients usually lose their glucose control 
when thyroid decompensation is not properly solved.  
In other words, hyperthyroidism can lead to glucose 
dysregulation. Most recently, new pathways of thyroid 
hormone action at the tissue level have been unveiled 
and may be of relevance to understanding of insulin 
resistance present in both hypothyroid and hyperthyroid 
states.10   
 
It is recommended that patients with glucose dys-
regulation and diabetes be assessed for thyroid 
dysfunction (as well as for oxidative stress) due to the 
high prevalence of both endocrinopathies.9,10,11 

 

From a functional medicine perspective, it is especially 
important to assess antioxidant status and oxidative 
stress in patients who are in a hypermetabolic state, as 
in hyperthyroidism, in patients who are on thyroid 
replacement hormone(s) and in patients with glucose 

dysregulation (insulin resistance/diabetes). The 
following functional medicine tests will assist in 
assessing antioxidant status and oxidative stress: 
 

• Organic acid test 

• Nutrient element test 

• Antioxidant Vitamin test (vitamins A, beta-
carotene, Coenzyme Q10) 

 

References 

 
1) Comprehensive Handbook of Iodine: Nutritional, Biochemical, 

Pathological and Therapeutic Aspects, Victor R. Preedy, 
Gerald N. Burrow, and Ronald Ross Watson, 2009 Elsevier 
Inc. 

2) Selenium treatment in autoimmune thyroiditis: 9-month follow-
up with variable doses, Omer Turker et al, Journal  of 
Endocrinology (2006) 190, 151-13 

3) The effect of selenium therapy an autoimmune thyroiditis, 
Balazs C., Orv Hetil. 2008 Jun29;149(26):1227-32 

4) Selenium supplementation in Patients with Autoimmune 
Thyroiditis Decreases Thyroid Peroxidase Antibody 
Concentrations, Roland Gartner et al, The Journal of clinical 
Endocrinology and Metabolism 87(4):1687-1691 

5) Thyroglobulin as a marker of iodine nutrition status in the 
general population, Vejbjerg P, et al, Eur J Endocrinology 
2009 Sep;18(3):475-81 

6) Relationship between serum zinc levels, thyroid hormones and 
thyroid volume following successful iodine supplementation, 
Sibel Ertek et al, Hormones 2101, 9(3);210-268 

7) Thyroid hormone-induced oxidative stress triggers nuclear 
factor-kB activation and cytokine gene expression in rat liver, 
Gladys Tapia et al. , Free Radical Biology and medicine 
Volume 35, Issue 3, 1 August 2003, Pages 24-265 

8) Oxidative Stress in Hypo and Hyperthyroidism, Suchetha 
Kumari N. et al, AJMS (2011)4(1):49-53 

9) Evaluation of Oxidative Stress, Antioxidant and Thyroid 
Hormone Status in Patients with diabetes Mellitus, P Pasupathi 
et al, J Medicine 2009; 10:7-68 

10) Diabetes and thyroid disorders, Gabriela Brenta, British 
Journal of Diabetes and Vascular Disease, 2010 10:172 

11) Evaluation of thyroid function in diabetes mellitus in Calabar, 
Nigeria, C.E.J. Udiong et al, Indian Journal of Clinical 
Biochemistry, 2007/22(2) 74-78 

 

About the Author 
 

Dr. Wayne Sodano has over 26 years of combined 
private practice and teaching experience in functional 
medicine under the paradigm of natural internal 
medicine. He is a diplomate of the American Board of 
Chiropractic Internists and the American Clinical 
Board of Nutrition and is a former instructor for the 
Diplomate program for the American Board of 
Chiropractic Internists. Dr. Sodano is noted for his past 
radio appearances and current lectures on various 
functional medicine topics that include celiac disease, 
malignant diseases, AIDS, gastrointestinal disorders, 
and nutrient and toxic elements. Dr. Sodano’s lecture 
topics are continually expanding and may be found on 
www.functionalmedicineuniversity.com.  � 

THE ORIGINAL INTERNIST      Spring  2006 05 74 THE ORIGINAL INTERNIST   JUNE 2012 





The use of cell phones is associated with an increased 
risk of brain tumors after 10 years of use, according to 
the journal Biomedicine & Pharmacotherapy.  Increased 
public concern regarding the potential health risks of 
power-frequency fields (extremely low frequency 
electromagnetic fields; ELF), from radio frequency/
microwave radiation emissions (RF) and from wireless 
communications has been intensely studied. Numerous 
scientific reports indicate that biological systems, (this 
means you!) exposed to EMFs may be at increased risk 
of childhood leukemia, brain tumors, genotoxic effects 
(genetic damage), neurological effects and 
neurodegenerative disease, immune system 
deregulation, allergic and inflammatory responses, 
breast cancer, miscarriage and various cardiovascular 
diseases. 
 
Even low levels of EMFs considered by some 
authorities to be "within safe limits," when one 
considers the huge amount of various types of radiations 
we're exposed to in our daily lives, can be potentially 
harmful.  In fact, it is impossible to add all of these up, 
and this makes it even more difficult for scientific 
authorities to fully appreciate the cumulative impacts of 
these conditions.  In other words, each individual has 
their own environmental exposure throughout a lifetime 
and their individualized susceptibility to biological 
damage from these types of radiation.  However, this 
report states that a reasonable suspicion of risk exists 
based on clear evidence of bio effects at 
environmentally relevant levels; and, prolonged 
exposure may reasonably be presumed to result in 
health impacts. 
 
Various authorities have developed precautionary limits 
of exposure, but once again these levels have nothing to 
do with individual susceptibilities to cellular damage 

and health impacts. According to an article entitled 
“Low-level Exposure to Radiofrequency 
Electromagnetic Waves,” potential biological effects of 
different types of electromagnetic fields are discussed. 
The article concludes that an increased incidence of 
cancer in exposed populations should be investigated 
further. 
 
The most common sources of EMFs include certain 
home appliances such as stovetops, microwave ovens, 
computers, dishwashers, dryers, TVs, radios, plasma 
TV's, fluorescent bulbs and lighting, electric panels, 
home grid systems, hybrid cars, copiers, faxes, 
Blackberries, large electric motors and generators, 
electric cables, power lines, drills, sewing machines, 
overhead projectors, printers, electric transportation 
systems such as trains, cellular and cordless phones, 
antennas, Wi-Fi, wireless networks (Internet con-
nection), airports and military bases. 
 
The way I see it, even well intentioned authorities 
doing their due diligence trying to determine the 
current and future potential biological and health 
effects upon the body are limited by today's scientific 
technologies.  Our science today is not able to measure 
cumulative affects of a large number of environ-
mentally produced and natural forms of radiation.  
People develop all manner of diseases based on a 
combination of genetics and susceptibility to 
environmental exposures such as diet, stress, sleep, 
toxins, medications and various types of environmental 
radiation.  I do not foresee at any time in the near future 
a clear cut answer to the issue regarding "what is a safe 
radiation exposure level for the individual." 
 
What can we do now?  Use land line phones or wireless 
headsets. Limit cell phone and cordless calls. Use 
speaker phone mode or wear a wired headset preferably 
with a hollow cord at the ear which puts distance 
between your head and the phone. Avoid Bluetooth-
type wireless headsets due to chronic exposure to radio 
waves. Avoid wearing a cell phone or PDA when "on" 
as battery-switching ELF emissions are excessively 
high. Avoid cordless phones or cell phones in general 
when pregnant, and avoid cell phone use when children 
are riding in your car. 
 
Additional actions we can take include being as 
mindful as possible of limiting unnecessary exposure to 
environmental forms of radiation and as importantly, 
protecting our cells, tissues and organ systems from the 
degenerative changes which may be at increased risk 
by not only various types of radiation, but also the 
aging process which radiation accelerates. A further 

(Continued on page 78) 
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proactive measure to consider is eating a diet high in 
organic fruits and vegetables, eating lower down on the 
food chain with a largely plant based diet with less 
animal products, which will enhance the antioxidant 
content of our diets. Oxidative stress is the fundamental 
type of degeneration which causes human aging and is 
promoted by all forms of radiation once it reaches a 
certain limit in the individual. As I have mentioned, 
there is no way of knowing what this "individual 
tolerance" limit is for each of us, but it is prudent for us 
to take these reasonable, "natural" precautions and use 
our common sense. 
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