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The February 9, 2006 New England Journal of Medicine 

published several articles that perked my interest. The 

doctor wrote about an incidence that occurred early dur-

ing his clinical clerkship in intensive care.  It seems a 

fiftyish patient reported with excruciating chest pain that 

had begun just a few hours earlier.  With all the classic 

risk factors; hyperlipidemia, hypertension, cigarette 

smoking, and electrocardiogram T wave inversions 

found in ischemia, it was reportedly obvious he was ex-

periencing an acute coronary syndrome.  

 

Blood pressure recorded at one hundred over sixty in the 

left arm.  The author was then ordered to take the blood 

pressure in the opposite arm.  The intern was unable to 

get any sound, but thought maybe it was because there 

was so much commotion.  He was not questioned about 

the pressure.  The next morning the resident reported the 

patient had actually suffered an aortic dissection, that 

was picked up when the night resident noticed a pulse 

deficit between the right and left arm.  By this time the 

dissection was too far advanced for surgery.  He died 

eight hours later.  The author questioned why the resi-

dent hadn’t asked for the blood pressure reading on the 

right arm, and why he hadn’t followed up with a request 

for blood pressure.  The conclusion of the article is: evi-

dently most residents put little stock in physical diagno-

sis. 

 

On the very next page another article discussed “the 

stethoscope and the art of listening”.  The article stated 

that with the advanced capabilities for noninvasive im-

aging, and a host of other techniques which afford stun-

ningly accurate glimpses into the human body, the 

stethoscope is mainly for show. Like the medieval medi-

cal urine flask, the stethoscope may some day be rele-

gated to the museum shelf.  The conclusion of the article 

is that maybe the stethoscope should practiced more by 

listening to our patients.   

 

It seems listening is rapidly becoming a lost art.  I re-

member learning a long time ago about a study done at 

the Corneal University of Medicine, a nurse practitioner 

could make the correct diagnosis by simply reading a 

good case history.  In other words, a patient will tell us 

what is wrong, if we just take the time to listen.  The 

history taken is directly proportional to the care given.  

However, with the advent of managed care, the art of 

taking a good case history is taking a back seat to seeing 

more patients.  Is this rush caused by health care man-

agement?   

 

Just a short time ago, a new patient came to our clinic 

with a rather serious health problem.  She reported that 

when she called her HMO doctor for an appointment she 

was told they would rather treat her by telephone than to 

have her come the clinic.  It seems, that since he would 

be paid anyway, her coming to the clinic would cost 

time.   

 

I am satisfied that we have resisted joining any managed 

care organizations.  At the inception of managed care 

programs, it appeared that an unseen person (with little 

overhead and questionable educational requirements) 

would be dictating the kind, and amount, of care we 

could provide our patients.  In the end, it looks like a 

new entity in health care was created by the formation of 

managed care, and the only ones profiting by the deal is 

the insurance companies themselves.    

 

It is gratifying to have remained an independent alterna-

tive practitioner.  Practicing independent health care 

means we must take better care of our patients, and that 

begins with listening.  Alternative doctors must individu-

alize a treatment plan for all patients.  First, we must 

listen to our patients.  Then we develop an individual-

ized treatment program.  In fact, no two patients should 

be treated alike.  Linus Pauling coined the term 

“orthomolecular medicine” describing the optimum nu-

tritional supplementation a person requires.  Through the 

history, the symptoms, and laboratory findings, the treat-

ment strategies, exercise, diet, and optimum nutritional 

dosages can be prescribed.  I plan to hang onto my 

stethoscope just a little longer. 
  

From the 

Editor’s 

Desk 
 

by Jack Kessinger, DC,  ND,  DABCI 
Dr. Jack Kessinger 
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The title, “The Legacy Continues…”, often leads toward 

a personal revelation of the composition’s soon to be 

content.  This will be no different.  Just as I often do dur-

ing our radio show, while I’m composing this article, I 

often reflect from the vantage point of said  title.  Legacy 

(leg΄ ə  sē) noun  2 anything handed down from, or as 

from, an ancestor.  This leads into any of a whole array 

of potential story lines. My heritage is rich, spanning 

over 75 years of familial involvement in chiropractic. 

I’m a son of a Daughter of the American Revolution 

(DAR), and now I’m personally beginning the 21st  year 

of active practice in chiropractic.  Just entering the 12th 

year of partnership with my dad, this has been, and con-

tinues to be, a learning experience.  As Mark Twain said, 

“Even when you’re on the right track, you’ll get run 

over, if you just sit still.”  As Dr. R.M. Cessna, Dad is 

innovative and progressive in his practice of chiroprac-

tic.  His practice includes the honing of his skills physi-

cally in practice and then sharing of his wisdom didacti-

cally and practically with his students.    I was thinking, 

this really debunks the old cliché, “those who can’t prac-

tice teach,” for he teaches what he practices. I asked him, 

when I was a smart-alecky sophomore in high-school, 

“..how come you call your business a practice?  Aren’t 

you ever going to get good at it?”  His heartfelt, and near 

instant reply was, “Always getting better.”   That left me 

with the thought, “Wow!  I’m in the practice of life, 

BUT I’m not a professional because I’m not making any 

money.”  Now that I am a professional, the memory of 

the aforementioned gives me a ground to stand on.  I’m 

not Dad’s oldest student, but I have been his student the 

longest.  To paraphrase another Mark Twain quote, “I’m 

really amazed at how much Dad has learned in these past 

few years.” 

 

Our radio show is a weekly 30 minute LIVE show Dad 

and I do with phone calls welcome.  The name of the 

show is, “A Healthy Concept.”  The title; healthy 

(hel΄thē) 1 having good health; well; sound  2 showing 

or resulting from good health [a healthy color]/ concept; 

always gives us foundation for discussion.   It continues 

to thrive after  5 + years.  Amazingly, we haven’t run out 

of enthusiasm or material.  Like Will Rogers, we obtain 

much of our material from the daily newspaper and cur-

rent medical fads.  Also, we have phone calls and written 

requests for information that lead our discussion in a 

seemingly new direction; however, by being mindful of 

our show’s title, we can always bring the solution back 

toward the plethora of information at our fingertips to 

lead the listener in the direction of correction; i.e., nor-

malcy/health.    It never ceases to amaze me that no mat-

ter how varied the condition discussed, the solution is 

basically always the same.  The return to normal physi-

ology leads to the return to health, just as the departure 

from normal function parallels the departure from health.  

Of course, before  we obviously lose our health, there 

has to be a depletion of our natural nutrient reserves.  

Dependent upon personal “galvanization” of the genes 

and degree of neglect, comes the rapidity of physical 

demise of health. Dependent upon the quality of nutri-

tional status and degree of personal conviction for posi-

tive lifestyle choices often determines the timeline for 

the attainment then maintenance of individually optimal 

health. 

 

Interference in natural matters always leads to natural 

disasters; i.e., abnormal  physiology due to trauma, in-

fection, and/or malnutrition.  The degree of pathophysi-

ology  necessary to humble ones desires to be back in 

the direction of normalcy often parallels the amount of 

physical damage allowed to occur before efforts for cor-

rection can occur. Many times patients failure to note 

and understand the deleterious effects of their lifestyle 

choices early has long term detrimental effects.  Now 

that, as has been recently reported, we know even central 

nervous system cells can rejuvenate, there is never time 

to give up.  There is time to wake up, now being better 

than later.  It is our job to stimulate this desire, the will 

and want to reach toward optimal health within our pa-

tients.  The people we have the privilege to serve. 

 

Pain is the most common reason for a patient to seek the 

care of a physician; however, pain itself is most often 

not the problem at all.  Nonetheless, an industry of pain 

relieving medicine thrives, and, as the result thereof in-

creased nutritional deficiencies, leaky gut syndromes, 

and ultimately increased cases of chronic degenerative 

disease are incurred within our populace.   This knowl-

edge is the basis for my wisdom in natural health care 

provision.  

 

The 

Legacy 

Continues 
 

by A. Jay Kessinger IV, DC  ND 

Dr. Jay Kessinger 
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ABSTRACT:  A 70-year-old white male patient pre-

sented with a history of severe hypertension and left re-

nal artery stenosis.  Doppler duplex scanning revealed a 

peak systolic velocity blood flow in excess of 200 cm/

sec in the renal artery.  The renal artery to aorta flow 

velocity ratio was greater than 3:5.  The patient was 

treated with a combination of intravenous chelation ther-

apy using a series of 3 gram infusions of ethylene dia-

mine tetracetic acid (EDTA), together with orally admin-

istered multivitamin and trace minerals.  After treatment, 

the patient’s blood pressure was reduced, requiring less 

medication.  Blood flow in the left renal artery and the 

renal artery/aorta flow ratio were within normal limits. 

 

Introduction  
This case report continues a series of papers analyzing 

effects of intravenous EDTA infusions.  We have previ-

ously published data on the improvement in circulation 

in the carotid arteries,1,2,3 the lower extremities4 and in 

functional cardiac improvement as measured through 

sub-maximal treadmill testing5 and coronary angiogra-

phy.6  We have also reported an individual with macular 

degeneration whose retinal artery prefusion was im-

proved as measured by retinal autoperimetry studies.7 

 

In treating the patients that were subjected to these vari-

ous studies, it was noted that if hypertension were pre-

sent with vascular disease, there was improvement in 

blood pressure after EDTA chelation.  There was im-

provement in systolic blood pressure in all stages of sub-

maximal treadmill testing in patients undergoing the 

treatment.8 

 

Case Report 

C.M., a 70-year-old white male patient presented to our 

clinic with a longstanding history of hypertension due to 

left renal artery stenosis.  He had previously been diag-

nosed with the condition by a vascular surgeon in 1997, 

using real-time ultrasound, color, duplex Doppler.  He 

had been told that the only effective therapy was surgi-

cal, either angioplasty or bypass.  When first seen at this 

clinic in June of 1997, he had been subjected to a series 

of diagnostic tests on his vascular system that showed 

moderate aorto-iliac occlusive disease.  A stress electro-

cardiogram was performed but, while negative for ische-

mia, was limited to value due to the development of 

claudication. 

 

The patient then received a course of 70 intravenous in-

fusions, each containing 3 grams of EDTA.  He also re-

ceived supplements of multivitamins and trace minerals 

according to the protocol of the American College for 

Advancement in Medicine (ACAM).9  Blood pressure 

medication included verapamil extended relese 240 mg. 

in the morning and doxazosin mesylate 2 mg. at bed-

time.  They were continued throughout the study at the 

same dose, but no additional treatment was given other 

than the chelation and nutritional supplements. The pa-

tient was re-tested with a second renal ultrasound study 

after receiving 70 EDTA chelation treatments. 

 

Results 

Table 1 shows the flow velocities in the renal arteries as 

determined by diagnostic ultrasound performed in the 

radiology department in Heartland East Hospital, St. Jo-

seph, Mo.  The equipment used for the duplex scan was 

an Acuson 128XP diagnostic ultrasound.  The velocity 

of flow in a healthy renal artery is in the range of 100 

cm/second10 and increases proportionately with the de-

gree of stenotic narrowing of the lumen.  This flow ve-

locity is also dependent upon concomitant flow in the 

aorta as it varies. It is therefore helpful to express the 

flow of blood in the renal artery as a ratio to that in the 

aorta.  Thus, peak flow in the renal artery is reported 

together with the renal artery/aorta flow ratio.  This al-

lows the flow measurement to be standardized. 

 

When this patient was first examined, the peak velocity 

in his left renal artery was 206 cm/sec. After the chela-

tion treatment, the test was repeated and the peak flow 

was recorded as 113 cm/sec. The renal artery/aorta blood 

flow ratio initially in this patient was 3.75 and, when the 

test was repeated, it was recorded as 1.69.  The normal 

for this ratio, as pjublished by Kohler et al. 11 is less than 

3.5. In this publication, a table illustrates the distribution 

of non-stenotic and stenotic patients with reference to 

the renal artery/aorta ratio.  

 

By using angiography and comparing it with Doppler 

readings, 60% occlusion of the renal artery, considered 

to be the threshold where a lesion becomes hemody-

namically significant, is equivalent to a renal artery/aorta 

ratio of 3.5.11 Using the table published by Kohler et al. 

it is possible to conclude that our patient had an occlu-

Renal Artery Stenosis Reversal in 

a Hypertensive Individual, Using 

a Combination of EDTA 

Chelation and Multiple Vitamin 

and Trace Mineral Therapy 
 

by C.J. Rudolph, DO, PhD, FACAM,  

and E.W. McDonagh, DO, ACGP, FACAM 

(Continued on next page) 
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sion in the left renal artery in the 60-70% range. By the 

same token, it is possible to conclude that the occlusion 

was reduced to 20% or less after chelation and nutri-

tional supplementation.  This obviously represents a sig-

nificant hemodynamic improvement in renal artery 

blood flow. 

 

Since the presenting symptom of this patient was hyper-

tension, the improvement in renal artery stenosis should 

hopefully lead to clinical change in blood pressure.  The 

patient’s blood pressure was measured each day prior to 

his intravenous infusion of EDTA.  Figure 1 shows a 

plot of these measurements. The upper plot represents 

the systolic and the lower one shows the diastolic pres-

sures respectively.  The trend line clearly shows a de-

crease in the systolic pressures, whereas the diastolic 

readings remained relatively constant in the range below 

90 mm Hg. 

 

The true time interval between infusions varied, but on 

the average the patient received infusions three times 

weekly for the first 30, twice weekly for the next 10 in-

fusions, weekly for the subsequent 10 and every other 

week for the remainder. 

 

Discussion 

These data indicate that EDTA chelation, in combination 

with nutrient supplements, had a dramatic effect upon 

the renal artery stenosis and the hypertension that was 

secondary to it.  From past clinical experience, the use of 

low fat and low sodium diet and nutritional supplemen-

tation may improve hypertension, but they have never 

been demonstrated to have a therapeutic effect on renal 

artery stenosis.  Angioplasty and renovasular surgical 

treatment are the current method of choice, but risks in-

clude embolization, restenosis, anesthetic reactions and 

even death. 
 

Renal artery stenosis is a definable cause of hyperten-

sion.  A fixed obstruction in a renal artery causes an ele-

vation of serum rennin, andgiotensin and, ultimately al-

dosterone.  Intrinsic lesions can be either atherosclerotic 

(67%) or fibromuscular (33%) in origin.  Patients with 

atherosclerotic lesions tend to be older, have higher sys-

tolic blood pressures, and are more likely to develop end

-organ damage that those with the fibromuscular type of 

lesions that are found usually in younger people, more 

commonly females. 

 

Hypertension from this cause is generally only amenable 

to surgical intervention. Angioplasty in the atheroscle-

rotic type has a success rate in the 60-70% range and is 

invasive.  If renovascular surgery is required, the cure 

rate is in the 40-50% range.  If a patient has had hyper-

tension for more than 5 years, only 25% have a favorable 

response to surgery.12  Although only a single case, the 

response from EDTA chelation in this patient strongly 

suggests that it should be first choice before risking sur-

gical intervention, particularly with the indifferent re-

sults.  Neither is it possible to separate the effectiveness 

of nutritional therapy from that of EDTA chelation. The 

fact remains, however, that highly significant clinical 

improvement occurred in a condition that is traditionally 

considered to be only amenable to surgical intervention.  

It is also highly unlikely that nutritional supplementation 

would do this on its own. 

 

Our experience2-6 is that EDTA chelation has a marked 

benefical effect in all areas of the circulatory system and 

that the best approach to a systemic problem is a sys-

temic solution.  Even if the renal artery stenosis is only 

the “tip of the iceberg,” there may be a significant pres-

ence of other vascular lesions that have not yet resulted 

in expression. 

 

There are numerous causes of hypertension besides that 

related to kidney dysfunction.13  Heavy metals are also 

known to be powerful pressor substances.  Patients with 

both hypertension and reduced renal function (serum 

creatinine > 1.5 mg/dl) had significantly larger amounts 

of mobilizable lead than did patients without renal im-

pairment, suggesting that lead may play a role in essen-

tial hypertension.14 

 

As EDTA chelation is the treatment of choice in lead 

poisoning, it may be the treatment of choice if lead can 

be shown to be an etiologic factor.14 Cadmium, another 

toxic pressor, is thought to displace zinc in tissues, espe-

cially the kidney.  This is most likely to be responsible 

for the effect of cadmium in blood pressure.15  Since 

cadmium had been used in tobacco products, it may be 

the mechanism that affects human health and cardiovas-

cular status.16  Mercury binds strongly to sulfhydryl 

groups in the renal parenehyma and can cause toxicity 

and result in hypertension.17  A screening test by hair 

analysis is this patient did not reveal any increases in 

these heavy metals and there was no indication to pur-

suer this further as a possible etiology. 

 
(Continued on next page) 

Table 1 
  

Ratio                                Flow Velocity            Renal Aorti 
 

Pre-Treatment  206 cm/sec  3.75 

Post-Treatment  113 cm/sec  1.69 
 

    Table 1 shows the flow velocity in the renal artery before and after patient was 

treated with 70 infusions of EDTA chelation. The renal aortic ratio is a measure of the 

flow velocity in the renal artery divided by the blood flow in the aorta and indicates 

stenosis if it is > 3.50. 
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The improvement seen in renal artery flow in this patient 

might be confusing to some since the earlier studies sug-

gested that EDTA was nephrotoxic.  Cranton18 reported 

on this subject in a comprehensive review.  He noted 

that the intial studies used much higher infusion rates 

(1/2 hr. versus 3 hrs.). This resulted in an assault on the 

renal tubular system that was, on occasion, irreversible.  

McDonagh and associates19 followed that up with a 383 

patient study using current protocol.  They found that 

this treatment did not result in renal damage and kidney 

function actually improved about 15% as measured by 

pre– and post-treatment serum creatinine.  These effects 

were later confirmed by a similar study showing a reduc-

tion in blood urea nitrogen in patients treated with 

EDTA chelation therapy20.  As the kidney is perhaps the 

most important tissue for regulation blood pressure, we 

originally assumed that the beneficial effects in hyper-

tensive patients were related to removal of heavy metals.  

The fact that there was actual improvement in the renal 

function was, however, suggestive that the mechanism 

of blood pressure reduction might actually be in improv-

ing renal circulation. 

 

Hypertension, high cholesterol, diabetes mellitus and 

obesity are significant risk factors for vascular occlusive 

disease.  Untreated hypertension may result in throm-

botic or hemorrhagic cerebrovscular accidents, renal in-

sufficiency, congestive heart failure and coronary heart 

disease with subsequent myocardial infarction.21,22 

 

To our knowledge, this is the first article in which hemo-

dynamically demonstrable improvement in a renal artery 

lesion has been shown after treating a patient with the 

combination of EDTA chelation and multivitamin, trace 

mineral therapy.  The patient remains will and his blood 

pressure is well maintained with reduction in the dose of 

his medication. 

 

Conclusion 

Hypertension is one of the leading causes of vascular 

disease in the elderly in this country.  While not associ-

ated directly with a high mortality, it is a direct precursor 

to the first (heart disease) and third (stroke) ranked 

causes of death in the United States.  With the escalat-

ing, if not astronomical, health care costs of today, it is 

reassuring that there exists a therapy that has a multi-

fold potential.  This techniquie is a relatively low-cost 

therapy for this and other degenerateive disorders.  It 

may offer a solution not only to the chronic problem of 

hypertension, but also to the feared lethal conditions to 

which it can lead. 

REFERENCES 
 

1) McDonagh E W, Rudolph C J, Cheraskin E.  “An oculocere-

brovasculomtric analysis of the effect of EDTA chelation upon 

vascular stenosis.”  J Holist Med, 1982; 4:21-23. 

2) Rudolph C J, McDonagh E W.  “Effect of EDTA chelation and 

supportive multivitamin trace mineral supplementation on ca-

rotid circulation: case report.”  J Adv Med, 1990; 3:5-11. 

3) Rudolph C J, McDonagh E W, Barber R K.  “A nonsurgical 

approach to carotid stenosis using EDTA chelation.”  J Adv 

Med, 1991; 4:157-166. 

4) McDonagh E W, Rudolph C J, Cheraskin E.  “The effect of 

EDTA chelation therapy plus multivitamin trace mineral supple-

mentation upon vascular dynamics (ankle/brachial systolic blood 

pressure).”  J Holist Med, 1985; 7:16-22. 

5) Cheraskin E, Wussow D G, McDonagh E W, et al.  “Effect of 

EDTA chelation and supportive multivitamin/trace mineral sup-

plementation with and with out physical activity on heart rate.”  

J Int Acad Prev Med, 1984; 8(6):5-9 

6) McDonagh E W, Rudolph C J.  “Non invasive treatment for 

sequella of failed coronary blood circulation, 100% occlusion of 

left anterior descending coronary artery and 30% stenosis of 

right cornary artery and left ventricular contractility deficit.”  J 

Neuro Orthoped Med Surg, 1993; 14:169-173. 

7) Rudolph C J, McDonagh E W, Samuels R.  “Visual field evei-

dence of macular degeneration reversal using EDTA chelation 

therapy and combined multivitamin trace mineral therapy.”  J 

Adv Med, 1994; 7:231-240. 

8) McDonagh E W, Rudolph C J, Cheraskin E, et al.  “The effect 

of EDTA and supportive multivitamin/trace mineral supplemen-

tation with and without physical activity upon systolic blood 

pressure.”  J Orthomol Psych, 1984; 13:1-9. 

9) Cranton E M.  “Protocol of the American College for Advance-

ment in Medicine for the safe and effective administration of 

EDTA chelation therapy.”  J Adv Med, 1989; 2:269-306. 

10) Avasti P S, Voyles W F, Green E R.  “Non-invasive diagnosis of 

renal artery stenosis by echo Doppler velocities.”  Kidney Int 

1984; 25:824-829. 

11) Kohler T R, Zierler R E, Martin R L, et al.  “Non-invasive diag-

nosis of renal artery stenosis by ultrasonic duplex scanning.”  J 

Vasc Surg, 1986; 4:450-456. 

12) Wyngaarden J B, Smith L H. eds:  Cecil’s Textbook of Medicine, 

18th edition, 1988: 280-291. 

13) Conn RB, ed:  Current Diagnosis, Philadelphia, W B Saunders. 

1991: 409-411. 

14) Batuman V, Landy E, Maesaka J K et al.  “Contribution of lead 

to hypertension with renal impairment.”  N Engl J Med, 1983; 

390:17-21 

15) Perry H. Hypertension and the geochemical environment. Ann 

NY Acad Sci 1972; 199:202-206. 

16) Friberg L, ed:  Cadmium in the Environment. Cleveland, CRC 

Press, 1971. 

17) Pier S M.  “The role of heavy metals in human health.”  Tex Rep 

Biol Med, 1975; 33:85-106. 

18) Cranton E M.  “Kidney effects of ethylene diamine tetracetic 

acid: a literature review.”  J Holist Med, 1982; 4:152-167. 

19) McDonagh E W, Rudolph C J, Cheraskin E.  “The effect of 

EDTA chelation therapy plus supportive multivitamin-trace 

mineral supplementation upon renal function: a study in serum 

creatinine.”  J Holist Med, 1982; 4:146-151. 

20) McDonagh E W, Rudolph C J, Cheraskin E.  “The effect of 

EDTA chelation therapy plus supportive multivitaimin-trace 

mineral supplementation upon renal function: a study in blood 

urea nitrogen (BUN).”  J Holist Med, 1983; 5:163-171. 

21) Kannel W B.  “Some lessons in cardiovascular epidemiology 

from Framingham.”  Ann J Cardiol, 1976; 37:269-282. 

22) Kannel W B, Wolf P A, Verter J et al.  “Epidemiologic assess-

ment of the role of blood pressure in stroke.”  The Framingham 

study. JAMA, 1970; 214:301-310.   

THE ORIGINAL INTERNIST      Spring  2006 09 



10          THE ORIGINAL INTERNIST            Spring  2006 

EMERSON 

FULL PAGE  

COLOR 

AD 



Oral Butyrate Successful in the Treatment of  

Inflammatory Bowel Disease 

 
by  Steve Austin, ND 

 

Design: Preliminary (uncontrolled) intervention trial 

 

Participants: 13 patients with mild to moderate Crohn's 

disease. 

 

Study Medication and Dosage: 4g butyrate in enteric-

coated tablets per day for 8 weeks 

 

Outcome Measures: Endoscopic and histologic scores, 

Crohn's disease activity index (CDAI), and a wide vari-

ety of additional indices of inflammation and disease 

activity were assessed before and at the end of the inter-

vention period. 

 

Key Findings: Of the 13 subjects, one withdrew because 

of worsening symptoms and three additional subjects 

were not helped. Of the remaining 9, there were seven 

complete remissions and two partial remissions. Endo-

scopic and histologic scores improved significantly as a 

result of treatment (P<0.05). Median CDAI decreased by 

37% (P<0.0001) after four weeks and by a total of  44% 

by week eight. Sed rates decreased by more than 50% by 

the end of the intervention period (P<0.05). Two weeks 

after the intervention period was over, CDAI had risen, 

but only trivially (from 140 up to 143). 

 

Practice Implications: Butyrate maintains the health of 

gastrointestinal mucosal cells in multiple ways, includ-

ing but not limited to reducing inflammation despite a 

lack of clarity about exactly how these therapeutic ef-

fects occur. A series of previous trials have used butyrate 

enemas in patients with ulcerative colitis (UC). Such an 

approach should be significantly less effective in pa-

tients with Crohn's disease because most of the pathol-

ogy is proximal to the colon and therefore would not be 

accessible by enema. Perhaps as a result, these research-

ers gave Crohn's patients oral (p.o.) butyrate, using en-

teric coating in an attempt to keep this short-chain fatty 

acid intact at least until it reached the inflamed mucosa 

of the ileum. The fact that the treatment put most pa-

tients into remission is encouraging, of course. But be-

cause p.o. administration is so much easier and because 

it will therefore almost certainly improve compliance in 

many patients, these findings raise the question, can the 

same approach be used for patients with UC? One might 

argue that some of the butyrate will have already been 

consumed by the small intestinal mucosa as strongly 

suggested by the results of the current trial. A possible 

solution might be to increase the dose or to do a trial to 

see if the 8g/d dosage might also be adequate for UC 

patients. In any case, the seriousness of the condition, 

the common failure of conventional treatments, and the 

compliance problems associated with butyrate enema 

prescriptions suggest that healthcare professionals might 

now consider therapeutic trials of p.o. butyrate in pa-

tients with inflammatory bowel disease. The fact that 

CDAI scores  did not increase for two weeks after treat-

ment was discontinued provides us with hope that remis-

sions might hold for a period of time despite cessation of 

therapy, which would reduce the cost of this relatively 

expensive supplement. 

 
Di Sabatino A, Morera R, Ciccocioppo R, et al. Oral butyrate for 

mildly to moderately active Crohn's disease. Aliment Pharmacol Ther 

2005;22:789-94. 

3. Lactobacillus casei Decreases Severity of Colorectal  

 

Tumors 

 

by Donald Brown, ND 

 

Reference: Ishikawa H, Akedo I, Otani T, et al. Ran-

domized trial of dietary fiber and Lactobacillus casei 

administration for prevention of colorectal tumors. Int J 

Cancer 2005;116:762-7. 

 

Design: Randomized, comparison trial 

 

Participants: 398 men and women (ages 40-65 years 

old) who had at least two colorectal tumors (adenomas 

and/or early cancers) removed endoscopically within 3 

months before recruitment. 

 

Study Medications and Dosage: All subjects were 

given dietary instruction to restrict fat intake so that en-

ergy from fat constituted 18-22% of total energy intake. 

Subjects were then randomized to one of four groups: 

(1) 25 g wheat bran biscuit (7.5 g of wheat bran) before 

each meal; 2) Lactobacillus casei - 1 g of powder con-

taining 1010 colony forming units of L. casei - 1 g of the 

powder was taken after each meal; 3) combination of 

wheat bran biscuits and L. casei; 4) no additional treat-

ment. 
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Duration: 4 years 

 

Outcome Measures: The primary end point of the trial 

was the presence or absence of new colorectal tumor(s). 

Colonoscopy was performed 2 and 4 years after the start 

of the regimen. The entire large intestine, from the anus 

to cecum, was examined. All lesions, except hyperplastic 

polyps clearly evaluated by colonoscopy, were examined 

histologically and diagnosed (inflammatory polyp; hy-

perplastic polyp; adenoma with mild atypia, with moder-

ate atypia, or with severe atypia; early cancer). All colo-

rectal tumors discovered at the end of the 2nd and 4th 

years were defined as "new." 

 

Key Findings: Three hundred and eighty subjects com-

pleted the study (wheat bran only, n = 95; L casei only, n 

= 96; both, n = 96; and no treatment, n = 93). Comparing 

all subjects taking wheat bran (n = 191) to those taking 

no wheat bran (n = 189), the adjusted odds ratio (OR) of 

developing at least one tumor was 1.31 (95% CI 0.87-

1.98) after 2 years in those taking wheat bran compared 

to those taking none. It was 1.31 (95% CI 0.87-1.97) 

after 4 years, showing some increase in adjusted OR, 

although not statistically significant. The adjust OR for 

developing tumors larger than 3 mm was 1.14 (95% CI 

0.76-1.72) in the wheat bran groups compared to the non

-wheat bran groups after 2 years and 1.57 (95% CI 1.04-

2.37) after 4 years, showing a significant increase. There 

was no difference in the occurrence of tumors larger than 

10 mm between groups after 2 years but after 4 years, 

there were none in the non-wheat bran groups while they 

occurred in 7 patients (3.7%) in the wheat bran groups, 

showing a significant increase. There was no difference 

in the occurrence of more than one or more than 3 tu-

mors with moderate or severe atypical. 

 

In those taking L. casei (n = 192), the adjusted OR of 

developing at least one tumor was 0.76 (95% CI 0.50-

1.15) after 2 years compared to those not supplementing 

L. casei. After 4 years, it was 0.85 (95% CI 0.56-1.27), 

showing a decrease after both 2 and 4 years, although 

not statistically significant. For the occurrence of tumors 

with moderate or severe atypia, the adjusted OR was 

0.80 (95% CI 0.52-1.22) in the L. casei groups compared 

to the non-L. casei groups after 2 years and 0.65 (95% 

CI 0.43-0.98) after 4 years, showing a significant de-

crease over 4 years. There was no difference in the size 

and number of new tumors that developed. Tumor oc-

currence in the group administered both wheat bran and 

L. casei was higher than that in the groups administered 

wheat bran or L. casei alone but lower than those that 

adhered only to the prescribed diet. No synergistic ef-

fects between wheat bran and L. casei could be found.  

 

Practice Implications: This ambitious but difficult 

study suggests that supplementation with L. casei for 4 

years does not influence the development of colorectal 

tumors but decreases atypia in those that have formed. 

The L. casei strain used in this study has been found to 

decrease the recurrence of superficial bladder cancer 

after transurethral resection1 and reduce the risk of blad-

der cancer in an epidemiological study.2 It should also be 

noted that yogurt and fermented milk have been shown 

to prevent colon cancer in case-control studies.3,4 Thus, 

the use of probiotics in those with a history of colorectal 

tumors makes sense. However, the use of fiber supple-

ments remains controversial. While enlightened readers 

of this column probably roll their eyes at the choice of 

wheat bran, it should be noted a study with psyllium also 

found a significant increase in the development of ade-

nomas after 3 years.5 Hopefully, future trials will focus 

on other sources of fiber such as fructo-oligosaccharides 

(prebiotics) and oat bran. 
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Abstract 

First line comprehensive care is fundamental to integra-

tive medicine, an emerging specialty within American 

healthcare. Primary focus is on functional and predictive 

tests to identify remediable causes of suffering and ill 

health. Integrative and comprehensive health profession-

als are learning a more functional language… it is both a 

language of causes and of deeper insights into more fun-

damental, molecular and submolecular mechanisms of 

both our good health and our ill health. Anthropogenic 

xenobiotics, especially the bioaccumulating and biocon-

centrating toxic minerals (TMs) and persistent organic 

pollutants (POPs) are the focus of this article as they are, 

in their more toxic forms, largely anthropogenic, human 

sourced intoxicants. Bioconcentration operates in the 

following way: Ocean krill and algae convert less toxic, 

inorganic mercury to biotoxic organic mercury. Algae 

are ingested by small fish.  Larger fish eat small fish, 

and humans, in turn, eat larger fish. The longer the life-

span, the more mercury accumulates in those people 

who have lost (phenotypic expression) or have innately 

impaired (genotypic expression) abilities to detoxify and 

eliminate these anthropogenic xenobiotic toxicants. 

Since accumulation of POPs takes place primarily in the 

fat while TM accumulates more prominently in muscle 

and bone cells and extracellular matrix, it follows that 

such toxins might contribute to the novel and more se-

vere, treatment resistant musculoskeletal conditions ob-

served in practice. Scientific evidence is also 

‘bioaccumulating’ for a clinical imperative to mitigate 

exposure where possible and to optimize innate host de-

fenses, generally through strategic mental and func-

tional; nutritional and environmental adaptations. This 

article outlines the current standards of care for Integra-

tive Medicine physicians incorporating the 2005 Ameri-

can Board of Clinical Metal Toxicology (ABCMT) 

training guidelines for practitioners. The practice of first 

line comprehensive care is emerging as outcome and 

cost effective when compared with today’s conventions 

inmost chronic diseases, as well as, in the implementa-

tion of proactive, cost-effective and outcome-effective 

promotion approaches. If not now, when will we imple-

ment widely what we know that costs effectively and 

outcome effectively promotes sustainable good health 

and general well being. 

 

Introduction 

First line comprehensive care is an increasingly sought 

choice by patients, clinicians, and frontier scientists. 

Looking functionally for causes; recognizing the role of 

the integration of mind and body; appreciating our adap-

tation to our environment; using predictive and provoca-

tive labs tests and procedures that are more sensitive, 

specific, and reliable than usual conventional tests. This 

article focuses on the approach taken by integrative 

medicine to manage anthropogenic xenobiotic toxins and 

clinically useful anti-toxin strategies and tactics. 

 

Xenobiotics are biologically active synthetic chemicals, 

many of which compromise human health. The public 

health burden due to anthropogenic xenobiotics comes 

primarily from toxic minerals (TMs) and persisting or-

ganic pollutants (POPs) is an acquired and reversible 

health tax for over 200 million Americans. According to 

EPA, over 104,000 synthetic chemicals have been intro-

duced into the environment in the past century. Barely 

4,000 (about 4%) have been studied for the toxicities. 

Barely a handful have been studied for their interactions. 

 

The human cost is a reduction of 8.8 years of life for the 

average person due to the effects of these toxicants.1 

This is a biological tax of 10% of most people’s life 

span. The direct disease care costs induced by TMs are 

calculated, in aggregate, to be in excess of $100 Billion 

annually (EPA, 2000; Princeton University, 2001).2 The 

public health risk from TMs is even yet greater due to 

observed but not extensively defined or replicated syner-

gies of mineral toxicities.3 The direct disease care costs 

induced by POPs is less precisely known yet about the 

same costs as TMs. 

 

As Niraigu and Pacyna remind us, “our toxic metal time 

bomb’s impact on human health and on our ecosystem 

can be compared in importance to the total radioactive 

waste in need of disposal4 or the excess carbon dioxide 

production associated with enhanced greenhouse gas 

effects.5 This is understandable given that there has been 

a 1,000 fold increase in TMs and POPs in our environ-

ment over the last 1,000 years; most of it in the last cen-
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Bioaccumulating Pollutants: 
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Chemical Disruptors 
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tury. Bioaccumulation in mammals, including humans, 

is typically 100,000 to 200,000,000 times that of the en-

vironment. A little TM and POP can go a long way to 

impact human health in the 21st century. 

 

This is largely due to most mammals ready uptake and 

increasingly impaired innate release (detoxification + 

excretion) mechanisms when they loose innate anti-

toxic, homeostatic mechanisms. These innate mecha-

nisms are designed to trap and facilitate the safer elimi-

nation of these toxins. Further, these mechanisms are 

inducible when we come in contact with small amounts 

of the toxicant and have the healthy resilience to induce 

elective, protective mechanisms.  

 

In contrast, today, too many people have lost those pro-

tective mechanisms and thus appear to be at greater 

(genetic) risk that is actually acquired (phenotypic). 

Functional tests are necessary to separate these differ-

ences. 

 

Still further, we know all too little about interactions of 

toxins. What little we know suggests there may be pro-

found synergies. We are learning too late that an uncon-

trolled experiment on the entire population is a difficult 

one to control. Since this experiment started before in-

formed consents where routinely required, it is under-

standable that most of us have not signed a consent to 

participate in this anthropogenic, xenobiotic experiment 

in adaption and response to multiple toxic burdens. 

 

This review covers the impact of well studied, clinically 

known toxicant groups on chronic conditions. In addi-

tion, functional tests to determine body toxicant burden 

and immunotoxic reactivity are included because they 

improve diagnostic precision and clinical outcomes. 

Functional procedures such as penicillamine provocation 

for nutritional and TM status allow a non-invasive clini-

cal window on cellular mineral and cellular buffering 

competencies. Analysis of fat biopsies or of post-sauna 

blood levels for POPs can be performed following EPA 

criteria methods. Still further, lymphocyte response as-

says (LRA) by ELISA/ACT method, late-phase, delayed 

hypersensitivity reactivities allows for patient-specific 

diagnostic testing and therapeutic monitoring. This gives 

us information on the presence or absence of homeosta-

sis and tolerance. Specific reactive items thus identified 

can be substituted, reducing the defensive burden on the 

immune system.  

 

Taken together, these approaches to clinical management 

offer more predictive, cost effective, outcome effective, 

integrative and comprehensive clinical care. 

 

Persistent Organic Pollutants (POPs) 

POPs are a broad category of synthetic chemicals includ-

ing PCBs, dioxin, chlordane and DDT.  POPs are perva-

sive chemicals.  They can be categorized as follows.   

1) Hormone disruptor biocides (pesticides, fungi-

cides, mitocides) 

a. Cholinesterase inhibitor organophosphate 

pesticides 

b. Halogenated pesticides 

2) Solvent residues 

a. Chlorinated compounds (Chloroform, me-

thylene chloride, ethylene chloride…) 

b. Other halogenated compounds (brominated, 

flourinated, iodinated) used most commonly 

as artificial food dye colorants, as radiocon-

trast agents, and art materials. 

 

Even though some POPs have been banned or restricted 

in use by some countries, POPs are, as their name sug-

gests, persistent in the environment. This means they 

bioaccumulate. Designed to stability, they persist and 

accumulate in the environment. They evaporate slowly 

into the atmosphere and disperse around the globe. Liv-

ing organisms then concentrate these fat-soluble chemi-

cals in fatty tissues. 

 

Detection of POPs 

Adverse effects to human health can begin at thresholds 

below direct detection. In the case of dioxin, PCB, PBB, 

and related compounds, human health risks emerge at 

the parts per trillion (ppt) level. This is in contrast to 

most lab tests that are only able to measure down to 

parts per million (ppm) or parts per billion (ppb) levels 

of detection. In other words, we now routinely have bio-

logical health effects at amounts of materials in our bod-

ies below our ability to detect them. From chronic fa-

tigue (CFIDS) to endometriosis; from adult muscu-

lardystrophy (inclusion body myositis; IBM) to reactive 

depression, increasingly, treatment resistant conditions 

are consuming our resources without improving our 

health or productivity. 

 

Toxic Metals (TMs) 

While TMs with balanced electrons, like metallic lead or 

mercury, are of low direct human toxicity,6 their surpris-

ingly ready conversion under physiological conditions to 

substantially more toxic biologically active forms (e.g., 

divalent methylmercury, dimethylmercury, mercuric sul-

fides and other mercurous / mercuric compounds, ethyl-

lead etc.) continues to be a major public health risk.7 

Biologically active TMs are considered by Naraiju and 

colleagues to be the most toxic of all the toxic anthropo-
(Continued on next page) 
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genic exposures8 in the biosphere even when compared 

with POPs and ionizing, radioactive elements.  

 

The common TMs encountered in North America are 

lead (Pb++), mercury (Hg++), arsenic (As++), cadmium 

(Cd++), nickel (Ni++), and aluminum (Al+++). Except for 

trivalent aluminum and ferric iron along with exotic 

multivalent minerals, TMs are divalent. This predicts 

their transition state biochemistry. 

 

Primary sources of TM exposure in humans include:  

1) Medications and devices as well as amalgams 

and vaccines. 

2) Occupational or recreational settings. 

3) Fungicides and mitocides in interior environ-

ments(e.g. paints or fumigations) or exterior en-

vironments(e.g. agriculture or gardening). 

4) Recreational exposures including from leaded 

glassdecanters for beverages or ceramics used 

for food, ceramic glazes used by artists and com-

mercial glazers, commercial uses of solders and 

fluxes. 

5) Water and aerosol contamination.  

6) Dietary sources including fish, fowl such as 

commercially raised chicken, beef and game.  

Generally the higher the up the food chain, the 

greater the bioconcentration of contaminants. 

 

Living in an industrialized society exposes all inhabi-

tants to metals and POPs in the environment. Substantial 

sources of highly toxic compounds can greatly enrich an 

environment in a toxicant without public awareness. 

These largely invisible depositions are bioidentical and 

just as toxic as the exposures of which we are aware. For 

example, while 200-600 tons of mercurial toxicants are 

annually added to the American ecosystem from all 

North American anthropogenic sources. An additional 

100 tons of mercury is derived from trans-Atlantic tiny 

dust particles. Still more tons of toxic minerals are added 

by the trans-pacific aerosol plumes via our Pacific Rim 

neighbor’s industrial activities. These are carried in the 

upper atmosphere and contain enough mercury and arse-

nic to qualify as mineable ore, if only this dust could be 

trapped before it reaches the Southern United States and 

Carribean Basin.9  

 

This last environmental burden was unknown until as 

recently as 1990. This illustrates how substantial sources 

of ‘high toxic effects compounds’ can greatly enrich an 

area without general awareness of the toxicant’s slow yet 

cumulative influx. 

 

For example, the 300 tons of mercury added to the 

American ecosystem annually, when expressed in micro-

grams (µg) is 1.18 x 1015. Given that TM effects are usu-

ally measured in micrograms, there are, then, about a 

quadrillion toxic doses of mercury released into the envi-

ronment each year. With a population of 300 million (or 

3 x 108) in the United States, this equates to 3.93 x 107 

µg (39,000,000 µg) per citizen per year from anthropo-

genic, man made sources. 

 

Toxic metals are potent metabolic, hormonal, immune 

and gene toxins.10 By example, continued exposures to 

TMs when they bioaccumulate, above about one (1) part 

per billion (ppb)11,12, impose long-term human health 

risks, particularly as treatment resistant increased 

chronic autoimmune and cardiovascular illnesses.13  

 

With regard to lead, the evidence base of pervasive 

subacute toxicities is particularly well documented and 

well reviewed elsewhere.14 A prudent person would ex-

tend what we have learned about the insidious yet deep 

toxicities of lead to other TMs with similar electrochem-

istry. 

 

In the case of dioxin, PCB / PBB, and related com-

pounds, human health risks for these POPs emerge at the 

parts per trillion (ppt) level. This is in contrast to most 

lab tests that are only able to measure down to parts per 

million (ppm) levels of detection. In other words, we 

now routinely have biological health effects at amounts 

of materials in our bodies below our ability to detect 

them. 

 

Living in an industrialized society exposes all inhabi-

tants to TMs and POPs of no human benefit. In contrast, 

some minerals are essential for life. To some extent, 

beneficial minerals are anti-toxic in that they block or 

complete with the TMs for uptake or action in cells. Said 

another way, people with adequate stores of buffering 

minerals block the uptake and facilitate the excretion of 

TMs from the body in all excretory pathways. These 

pathways of excretion include urine, stool, sweat, des-

quamated skin, hair, nails, and breath. The anti-toxic 

minerals work best when the amounts, balance and ratios 

provide ample reserve pools to draw upon. The particu-

lar minerals involved are potassium and sodium, calcium 

and magnesium, zinc and copper, chromium and vana-

dium, manganese and molybdenum, selenomethionine 

and both iodine and iodides (Lugol’s solution), et. al.  

 

Some bioactive minerals, like selenium, 

(selenomethionine and selenocysteine) can form stable, 

permanent, covalent links with biologically active mer-

cury or arsenic (and, probably, other divalent TMs) 
(Continued on next page) 
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thereby detoxifying them. These stable complexes are 

not easy to remove and may remain in the body for peri-

ods of years to decades. Their ‘balanced electron’ rela-

tively low toxicity reduces the priority placed on their 

removal from the organism. In contrast, other forms of 

selenium commonly used in supplements (selenite and 

selenate) do not have these beneficial properties yet are 

more toxic. 

 

The public health burden due to TMs and POPs is an 

acquired and reversible health risk for over 80 million 

Americans. The human cost is a reduction of 8.8 years of 

life for the average person due to the effects of these 

toxicants.15 This is a biological tax of 10% of most peo-

ple’s life span. The direct disease care costs induced by 

TMs are calculated, in aggregate, to be in excess of $100 

Billion annually (EPA, 2000; Princeton University, 

2001).16  

 

This means that we could fund out of savings from sick 

care costs not incurred the transition from our current 

symptom reactive, sick care focus to a proactive, intoxi-

cation prevention program. The public health risk from 

TMs is yet even greater due to observed but not exten-

sively defined or replicated synergies of mineral toxici-

ties.17  

 

Since TMs and POPs both bioaccumulate and biocon-

centrate, the adventitious exposures are likely to in-

creased greatly just at the time that internal reserve min-

eral and anti-oxidant protectors are at their highest. It is 

important to address the alkaline balance and of avoiding 

both metabolic acidosis and catabolic illness. 

Toxic minerals: Free radical damage that potentiates 

chronic diseases especially when deficits in antioxi-

dant and buffering minerals are present. 

 

TMs and POPs are amongst ‘nature’s mimics’ in that 

they can bring to substantially greater symptomatic in-

tensity a wide variety of clinical conditions. From Car-

diovascular diseases (CVD) to Fibromyalgia (FM) and 

Rhabdomyolysis (‘Rhabdo’) chronic pain; from birth 

defects to autism; from premature senility to autoim-

mune syndromes, from endometriosis to chronic fatigue 

(CFIDS), TMs and POPs potentiate these highly diverse 

conditions due to their common yet variable locus of 

expressions of free radical pathology, made possible by 

relative antioxidant deficits and metabolic acidosis.  

 

Understanding this molecular pathophysiology allows us 

to enter a new era of clinical medicine where compre-

hensive, integrative care plays an important role. Identi-

fying the role of clinical chronic subacute (low-level yet 

persisting) TMs and POPs actions is integral to the 

‘identify and mitigate the causes rather than focus on 

relief from the symptomatic consequences’ philosophy 

of care that distinguishes integrative and comprehensive 

care as a specialty from conventional internal medicine, 

family practice, and their subspecialties. 

 

The more common TMs encountered clinically in North 

America are: 

1) Lead (Pb++) 

2) Mercury (Hg++) 

3) Arsenic (As++) 

4) Cadmium (Cd++) 

5) Nickel (Ni++) 

6) Aluminum (Al+++) 

 

Among the effects of TMs and POPs are the following 

molecular consequences for cell functions: 

1) Metabolic uncoupler: Inhibits Cytochrome I to 

Coenzyme Q10 transfer in the mitochondria, the 

cells energy producing, detoxifying saprophytic 

organelle. This reduces ATP (high energy com-

pound) production thus reducing the functional-

ity of those parts of the cell consuming the most 

energy; generally this means the most metaboli-

cally active and functionally important compo-

nent of the cell becomes starved for energy. This 

promotes fatiguability and reduces elective, pro-

active defenses along with immune competen-

cies. 

2) Hapten immunotoxins: Small molecules that 

bind to and distort the structure of the body’s 

own proteins, from globulins to insulin; from 

lipoproteins to macroglobulins thus increasing 

the probability of autoimmune, chronic illness. 

3) Enzyme inhibitor: For cell regulatory control 

kinases and other enzymes with cysteine or thia-

mine (B1) sulfhydryls at their active site. Phos-

phodiesterase, super oxide dismutase (SOD), 

and nucleotide binding protein (NBP) are exam-

ples of particularly vulnerable, functionally vital 

enzyme catalysts. 

4) Anti-Antioxidants (pro-oxidants): TMs and 

POPs are prooxidants that induce excessive con-

sumption and wasting of glutathione and ascor-

bate. These two antioxidants are at the center of 

the antioxidant recycling network that protects 

delicate cell components from free radical oxi-

dative damage when we are in physiologic ho-

meostasis and immune tolerance. Once antioxi-

(Continued on next page) 
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dants are selectively depleted, free radical dam-

age can ‘run rampant’ in oxidizing and making 

dysfunctional important cell systems. The chap-

ter by Harris and Baer addresses this in more 

detail. 

5) Bioconcentrate: These toxicants bioaccumulate 

in critical and most unfortunate places within the 

body like the choroids plexus where spinal fluid 

is produced to the loop of Henle where the kid-

ney concentrates toxins for excretion into the 

urine. This reduces the body’s functionality and 

accelerates biological aging. 

 

The common persisting organic pollutants (POPs) are: 

1) Hormone disruptor biocides (pesticides, fungi-

cides, mitocides…) 

a. Cholinesterase inhibitor organophosphate 

pesticides 

b. Halogenated pesticides 

2) Solvent residues 

a. Chlorinated compounds (Chloroform, me-

thylene chloride, ethylene chloride…) 

b. Other halogenated compounds (brominated, 

flourinated, iodinated) used most commonly 

as artificial food dye colorants, as radiocon-

trast agents, and art materials. 

 

TMs and POPs effects are more destructive when low 

cellular minerals (particularly potassium and magne-

sium) dispose the cell to metabolic acidosis, however 

well compensated the blood pH may be. The combina-

tion of metabolic acidosis and TMs / POPs, for example, 

accelerates mineral leaching from bone in order to buffer 

the excess acids the kidney needs to concentrate and ex-

crete without damaging itself, to the extent possible. 

This means that osteopenia and osteoporosis are acceler-

ated. Among the other effects are shifts within cells from 

elective production of structural proteins and metal-

lothionines to a survival mode for the cell such that only 

actions needs for the cell to avoid death are performed. 

 

Elective and protective elements are no longer produced 

under the above conditions. Toxic effects of TMs are 

further potentiated in this situation. Unhealthy hormone 

metabolites may accumulate rather than be excreted due 

to toxic damage or lack of cell energy required to 

‘pump’ toxicants out of the body and into urine, stool, 

and sweat while healthier hormone products, in contrast, 

may not be made. Further, we know too little about the 

interactions of low-level persistent TMs. What little we 

do know suggests that there may be a synergy (rather 

than addition) of toxic effects when more than one TM is 

concurrently present.18 

 

Absence of evidence is not evidence of absence 

In regard to POPs and possible interactions among 

chemicals, of the 104,000 chemicals introduced in to the 

environment through made-made novel synthesis, barely 

4,000 have been studied at all and barely a handful have 

been studied for their interactive toxicities. The absence 

of data is not a basis for assuming the data of absence 

exists.19 

 

For example, the EPA recommended, in 2001, a 10 ppb 

arsenic maximum acceptable level in drinking water. 

The Institute of Medicine of the United States National 

Academy of Sciences expert panel on arsenic, recom-

mends a drinking water standard of less than 1 ppb be-

cause the cancer promoting effects of even this level of 

arsenic in the water are deemed to be too high. 

 

Arsenic, at 1 ppb in the drinking water, increases the risk 

of cancer by 1 in 1,000 in a life-time. As toxicologists, 

we are used to thinking about risks in terms of excess 

cancers per million people exposed. Thus 1 ppb arsenic 

in the drinking water over a lifetime increases the risk of 

cancer by 1,000 per 1,000,000 people. This is above the 

historically accepted, conservative EPA risk threshold of 

one (1) extra cancer per million population. To many 

physicians and scientists, even this level of risk is unac-

ceptable given that cost effective ‘mitigation at the 

source’ solutions are available. Examples of this ap-

proach are given in the recent book Natural Capital-

ism.20 Other examples are the report of to the Department 

of Consumer Affairs of the State of California titled 

Clean Your Room.21 

 

Other examples of absence of evidence is the immune 

system’s response to toxins, even once removed. There 

are T-helper lymphocytes that are involved with delayed 

allergy reactions to haptenic* immunotoxins such as 

toxic minerals. Clinically, this can be functionally meas-

ured by a classic Memory Enzyme Linked Immu-

noSorbed Assay (MELISA) modification of thymidine 

incorporation or by the LRA by ELISA/ACT tests that 

assays kinase activation prior to inducing thymidine in-

corporation and cell mitotic division. These technologies 

show us that even tiny amounts of internal or environ-

mental exposure to a substance that induces an immu-

notoxic hypersensitivity reduces immune defense abili-

ties and induces deferral of immune repair. When this 

becomes the ‘usual condition’, we become hospitable to 

‘whatever is going around’. 

 

Further examples still of evidence’s absence is the 
(Continued on  page 20) 
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toxin’s damage to energy production. Among the effects 

of TMs and POPs when they bioaccumulate in cells is 

apoptosis of mitochondria. After mitochondria commit 

this programmed cell suicide, the cell’s overall death is 

not far off. In contrast, protection and rehabilitation of 

mitochondria is central to life-long health maintenance, 

restoration or enhancement. 

 

TMs and POPs effects are more destructive when low 

cellular minerals (particularly potassium and magne-

sium) predispose the cell to metabolic acidosis. Intracel-

lular depletion of potassium and magnesium can cause 

metabolic acidosis regardless how well compensated the 

blood pH may be. The combination of metabolic acido-

sis and TMs and POPs accelerates mineral leaching from 

bone in order to buffer the excess acids the kidney needs 

to concentrate and excrete without damaging itself, to 

the extent possible. This means that osteopenia and os-

teoporosis are accelerated. Among the other effects are 

shifts within cells from elective production of structural 

proteins and metallothionines to a survival mode for the 

cell such that only actions needs for the cell to avoid 

death are performed. This net acid excess (NAE) can be 

clinically assessed through measurement of first morning 

urine pH (after 6 or more hours of rest; a healthy pH is 

6.5-7.5; <6.5 is presumptive evidence of cellular meta-

bolic acidosis). 

 

Elective and protective elements are no longer produced 

when buffering minerals and protective antioxidants are 

in deficit. Effects of TMs are further potentiated. Un-

healthy hormone metabolites may accumulate rather 

than be excreted due to toxic damage or lack of cell en-

ergy required to methylate or otherwise detoxify and 

‘pump’ toxicants out of the body and into urine, stool, 

and sweat while healthier hormone products, in contrast, 

may not be made. Further, we know too little about the 

interactions of low-level persistent TMs. What little we 

do know suggests there is synergy of toxic effects when 

two or more TMs are concurrently present.22 

 

Risk of bioaccumulation of toxicants 

A matter of balance and homeostasis 

Bioaccumulation of TMs or POPs is a function of intake 

and output (I/O) balance. 

 

Intake - Output  = Residual [remainder in body] 

 

The integral of this simple input-output model deter-

mines individual body burden. For example, if… 

1) Intake (high) – output (low) = Increase in toxic 

burden 

2) Intake (high) – output (high)= Steady state, high 

risk state 

3) Intake (low) –  output (high) = Decrease in toxic 

burden 

4) Intake (low) –  output (low)  = Low exposure 

 

Goal state: Intake (low) – output (high) = Body bur-

den reduction     

   

It is possible to reduce, but not avoid, intake as discussed 

earlier. It is also possible to increase protective output to 

reduce the residual, or total body burden.  In other 

words, low intake and high capacity to excrete toxins is 

a feasible clinical evidence-based goal. 

 

Note that high output is associated with elective synthe-

sis of metallothionines, polypeptides made largely of 

glycine and cysteine with zinc or magnesium as the 

counter ion. When these biological detoxifiers are pro-

duced, substantial TM trapping capacity if observed in 

the gut, the plasma, and the cerebrospinal fluid. 

Increasing Output to Reduce Bioaccumulation  

William Walsh of the Pfeiffer Treatment Center, Whea-

ton, Illinois suggests a hereditary or xenobiotic pseu-

dogenetic predisposition to mercury toxicity and / or T 

lymphocyte hypersensitivity (DTH). This emerging data 

makes thimerosal exposure at times of distress or im-

paired detoxification particularly troublesome. 

Thimerosal typically contains 5-7.5 µg of ethylmercury 

per vaccination dose. 

 

High output of toxins from the human body is associated 

with elective synthesis of metallothionines. Under nor-

mal circumstances, there is a large concentration of the 

protein metallothionine waiting in the intestines, as a 

sentinel, to interact with the mercury or other toxic min-

eral and detoxify it before it enters the body.  

 

Each metallothionine molecucle has binding sites for 

seven atoms of zinc plus variable amounts of magne-

sium, selenomethionine and glutathione.  Structurally, it 

is a linear protein of 61 amino acids with 20 or more 

cysteine or cystine active sulfhydryls. Its job is TM de-

toxification. It is present in high concentration in the GI 

tract and in the liver, but it is present in every cell in the 

body. When present, it protects the GI tract from all of 

the nasty things that TMs like mercury can do. However, 

its production is elective. Metallothionine production 

occurs only when the body is healthy, alkaline buffered 

and in homeostatic equilibrium. In states of hormonal, 

neurochemical, or immune distress, metallothionine pro-

duction can be substantially down regulated. 

 

(Continued on next page) 
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“If you take somebody whose metallothionine system is 

working well, however, the mercury forms covalent 

links to other, active sulfhydryl groups. The sulfhydryl 

groups in active site of certain enzymes in the gastroin-

testinal tract include the enzymes that breakdown casein 

from cow milk and gluten from wheat and other grains.  

A metallothionine disorder, therefore, is often associated 

with major digestive and / or dysbiosis problems as well. 

Most typically, wheat and casein intolerances and other 

delayed T cell mediated allergic hypersensitivities occur.  

These individuals are also prone to intestinal inflamma-

tion and enteropathy.” 

 

“Metallothionine is a family of four proteins (1,2,3, and 

4). Metallothionines 1 and 2 are ubiquitous and present 

in every cell in the body. Metallothionines carry out in-

nate antioxidant functions and /or to deliver zinc wher-

ever it is needed.”23  

 

Metallothionine is also responsible for homeostasis be-

tween copper and zinc.  These trace elements, in turn, 

are related to production of specific hormones, cyto-

kines, and neurotransmitters.  For example, in order for 

the zinc or copper requiring enzyme catalysts to convert 

the right amount of dopamine into norepinephrine, cop-

per to zinc balance and sufficiency are required. This is 

discussed in more detail in the chapter by Contoreggi. 

 

Walsh and colleagues have used the plasma zinc / copper 

ratio as an indicator of properly functioning metal-

lothionine.  They use it as an indicator of "toxic-coping 

ability".  They report that, if you have a population of:  

1) Obsessive-compulsive (OC) individuals, the ra-

tio between serum zinc and copper is, typically, 

around 0.8.  The healthy range, based on 

100,000 individuals, is ~ 1.0 ± 0.1. 

2) Walsh et al examined 5,700 individuals with 

attention-deficit disorder; the mean ratio is 1.17.   

3) For children who exhibit violent behavior, the 

ratio is typically >1.4. 

 

Walsh suggests that impaired homeostasis for copper 

and zinc correlates with poor metallothionine function. 

The detailed influence of supplementation on normaliz-

ing these ratios and their impact on function and per-

formance is, as yet, unreported.24 The anecdotal evi-

dence is encouraging, according to Walsh. 

Reducing Iatrogenic Input 

If you study people with amalgams, many people show 

little adverse effects. Similarly, most children who re-

ceive vaccinations containing thimerosal, go through this 

experience without many notable adverse effects.  Per-

haps these are the individuals with adequate ascorbate 

and glutathione, magnesium and zinc, selenomethionine 

and sulfur from dietary sources (including breast milk 

from mom’s whose anti-toxic levels are high). These 

individuals are protected and are at relatively low risk. 

When zinc, selenomethionine, and magnesium are mar-

ginal or deficient, metallothionine looses functionality.25 

Such individuals are sensitive and/or at high risk of toxic 

metals and POPs adverse consequences.  

 

The Swedish experience is the most rigorous and exten-

sive regarding toxicity from dental materials, particularly 

mercury amalgam. Lindh pioneered research using nu-

clear probe microscopy for minerals in biomedical 

analysis**. Neutrophil (granulocyte) mercury in patients 

with mercury amalgams who were sick where compared 

to controls (i.e., people with mercury amalgams who 

were not sick). 

  

The results showed that the patients who had amalgams 

and who were sick had detectable mercury in their cells 

and that the controls did not show bioaccumulation of 

mercury.  

 

In addition, the concentrations of other elements such as 

magnesium, calcium, manganese, iron and zinc were 

more than one standard deviation below healthy ranges 

in the symptomatic subjects and not in the asympto-

matic, otherwise matched controls. Examination of ele-

ments in the nucleus showed a maldistribution of zinc, 

which correlated with the presence of mercury in the 

nucleus of the neutrophils. There is a typical zinc distri-

bution in the nucleus of the neutrophil granulocyte. In 

contrast to this normal situation, the patients who had 

mercury burdens showed an abnormal distribution and 

an invasion of mercury into delicate nuclear or nucleolar 

centers. Mercury in the nucleus correlated with the de-

creased zinc in those areas. Whether mercury caused the 

mineral aberrations or if preexisting mineral deficiencies 

predisposed to mercury remains to be determined. 

 

In summary, by using sensitive*** probes, Lindh dem-

onstrated the presence of mercury in the cells of patients 

who had amalgams and who were sick, and the absence 

of mercury above threshold levels in the cells of asymp-

tomatic controls with amalgams. 

 

The majority of metals that are used in dentistry belong 

to the transition group in the periodic table. A general 

characteristic of these elements is that they have an un-

completed electron shell, either in the natural or oxida-

tive state. Since electrons always exist in pairs, transition 

metals form strong complexes with both organic and 
(Continued on next page) 
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inorganic ligands. The memory cells are long lived and 

can be detected in the blood of sensitive individuals, 

prior to the appearance of objectively documented 

clinical symptoms.  

 

Stejskal and Lindh, elucidated the immune response 

that mercury may trigger. The research agrees that T 

lymphocytes play a role in all types of allergic and 

autoimmune reactions.26 This makes them evident can-

didates as markers for metal-induced sensitivity. After 

contact with an antigen, T and B lymphocytes that are 

antigen-specific for that substance correlate with in-

flammatory reactions that lead to cell damage when 

repair is delayed or blocked. Repeated exposure with 

the same or a chemically similar cross-reacting antigen 

will immediately induce a faster, secondary immu-

nological reaction initiated by the memory cells. Cyto-

kine release will activate other cell types and the result 

is either beneficial for the body when repair is facili-

tated or, in the case of repair deficient autoimmune dis-

eases, a pathological consequence. 

 

Human lymphocytes can be stimulated in vitro with 

various foreign substances called mitogens****. The 

lymphocyte stimulation test has been used for 30 years 

as routine analysis for evaluation of cellular immunity 

and clinical immunology, as well as for diagnoses of 

allergic reactions to medicines, metals, and other sub-

stances.  Specific stimulation is based on the fact that 

every person's immune system remembers the antigen 

that it has previously been programmed to remember.27 

Such a reaction gives rise to memory T and B lympho-

cyte cells that circulate in the bloodstream and defendas 

needed, the individual against foreign substances in-

cluding: 

1) Xenobiotics and other synthetic small mole-

cules (mostly haptens) 

2) Partially digested, immunoreactive food diges-

tive remnants  

3) Pathogens including bacteria, parasites, viruses 

or anything recognized by an individual as for-

eign to their immune system. 

 

Other types of white blood cells are dendritic cells such 

as monocytes and macrophages; endothelial cells and 

fibroblasts; astrocytes and Kupfer cells. These cells 

perform various functions such as presentation of proc-

essed antigens to naïve unprogrammed lymphocytes 

and removal of toxic substances; thus they are termed 

"scavenger" or dendritic cells. They are short lived with 

a typical life span of 8-12 hours in the body. Tests that 

employ changes in short lived granulocytes are not us-

ing contemporary technology for functional immune 

system predictive response. At best they are looking 

‘through a glass darkly’ and over interpreting aggregate 

particle changes as lymphocyte specific changes which 

they probably are not. 

 

The possibility to diagnose delayed allergy 

(hypersensitivity) with the help of lymphocyte stimula-

tion tests rests on the fact that in the case of low mo-

lecular weight substances (haptens), antigen-specific 

memory cells are present in patients with allergy symp-

toms, but not in healthy exposed individuals. Further, 

since memory cells circulate through the body, the sen-

sitization or allergy is always a systemic phenomenon. 

The term local allergy often used in the case of oral 

mucosal changes indicates ignorance of modern immu-

nological principles. 

 

The majority of the lymphocytes that operate in cell-

mediated reactions are T-lymphocytes. T-lymphocytes 

play a key role in the development of all types of aller-

gic and autoimmune disorders. The identification of the 

antigenic structures (epitopes) involved in allergy and 

autoimmunity is a ‘hot field’ in current research. One 

method of autoimmunity is that metals bind to the sulf-

hydryl groups on proteins and alter their three-

dimensional structure. The immune system recognizes 

the altered proteins as foreign and an autoimmune proc-

ess starts, often with condition specific imbalances in 

Th1 and Th2 populations of lymphocytes. 

 

TMs and POPs can affect the immune system in several 

ways. In the oral cavity, high concentrations of metal 

ions may suppress the immune response and result in 

immunosuppression. This could explain why the oral 

mucosa contains only a low number of cells with the 

capability to present antigen to T-lymphocytes. This 

may also be why mucosal changes adjacent to metal 

fillings are rarely seen. Higher concentrations of metals 

can also up-regulate immune reactions (so-called the 

polyclonal or non-specific stimulation) and such re-

sponses are seen in individuals with intact immunity.  

 

In contrast, in some hereditarily predisposed individu-

als, TMs may act as haptenic immune reactors. To be 

able to use the conventional lymphocyte stimulation 

test for diagnosis of metal-induced allergy, it was nec-

essary to modify the test in such a way that only the 

antigen-specific reaction was measured. This was 

achieved by reducing the concentrations of the metals 

added to cultures. Since antigen-specific memory cells 

(Continued on next page) 



in the blood are relatively few, the number of lympho-

cytes in the metal cultures was increased, and the num-

ber of other cells that could affect the lymphocyte prolif-

eration negatively was reduced. This version of the lym-

phocyte stimulation test is called MELISA. This stands 

for memory lymphocyte immunostimulation assay. An-

other advanced lymphocyte response assay is the LRA 

by ELISA/ACT tests system. 

 

In short, MELISA or LRA by ELISA/ACT enables indi-

viduals who are immunoreactive to mercury and other 

metals to be identified. Furthermore, after the removal of 

amalgam and replacement with nonmetal composites or 

the systematic reduction in immunoreactive exposures, 

the lymphocyte stimulation test often reverts to non-

reactive. This ‘resetting’ of immune responses typically 

takes 6-18 months. These changes parallel the decrease 

in concentrations of mercury inside the neutrophil granu-

locyte. The dental research in this regard in Sweden is 

well documented by Hudecek, a capable biological den-

tist. Following dental amalgam(s) removal, his data 

showed that 76 % of patients reported long-term health 

improvement, 22% reported unchanged health, and 2 % 

reported a worsening of symptoms.  

 

Recently Lindvall reported that at one to two years fol-

lowing amalgam removal, about a quarter of patients had 

completely recovered from their chronic autoimmune or 

immune dysfunction syndromes; half were substantially 

improved; one fifth showed no change; and one twenti-

eth (5%) were worse off than before. This latter group 

was mostly patients who had improper or premature 

amalgam removal.28 

 

Quantifying Individual Exposure 

Evaluation of a person suspected of chronic clinical 

metal toxicity and/or heavy metal sensitivity or POPs 

burden29 can be based clinically on: 

1) Determining the body exposure and burden of 

the TMs, POPs and the relevant nutritional anti-

toxic minerals on an appropriately provoked 

specimen is the current state of the art of testing 

and determining probably clinical body burden 

at a sufficient level of precision to warrant clini-

cal management based on the provoked urine 

quantitative information. In addition, unpro-

voked urine, may be employed as a pre-

provocative testing screening assessment but is 

not routinely, clinically necessary. 

2) Penicillamine (D-Pen; Cupramine) is an exam-

ple of a mineral binding or chelating compounds 

that has been standardized for provocative test-

ing and therapeutic monitoring. Penicillamine 

has been standardized as a challenge agent for 

cellular toxic and nutritional mineral content. 

Other chelators are in development while a vari-

ety of selective chelators are currently available, 

varying with local regulatory practices. 

3) Further, the timing of detoxification is best ac-

complished when host systems for sequestration 

and rapid elimination of toxin are facilitated. For 

example, removal of mercury containing amal-

gams (if needed) should follow a systematic pro-

gram to enhance dietary intake of detoxifying 

foods and to reduce the mobilizable burden of 

TMs or POPs.  

Examples of ‘detox’ foods are garlic, onions and / or 

ginger, brassica sprouts and eggs. Each of them can 

block uptake and bind (thereby detoxifying) TMs, most 

POPs and other sources of biologically active sulfur 

compounds to accomplish the same effects. Individual-

ized therapy by clinically experienced professionals are 

needed to guide supplementation, life-style changes, and 

attitudinal healing as needed.  

 

These compounds work best when the individual is in a 

homeostatically balanced lifestyle. 

 

Confirmatory, follow up testing is encouraged at 3-6 

months following the initiation of therapy. In many 

cases, otherwise unexpected additional toxicants or es-

sential nutritional mineral deficits will be revealed. It is 

cost effective to engage these elements of comprehen-

sive and integrative care. This reduction in human mor-

bidity can be linked to the reduction of biologically ac-

tive TMs / POPs and the enhancement of antioxidant, 

anti-toxic stores in the person. 

 

Removing TMs and POPs 

As Niraigu and Pacyna remind us, “our toxic metal time 

bomb’s impact on human health and on our ecosystem 

has been compared in importance to the total radioactive 

waste in need of disposal30 or the excess carbon dioxide 

production associated with enhanced greenhouse gas 

effects.31 This is understandable given the following:  

 

1) ~ 1,000 fold increase in TMs and POPs in our 

environment over the last 1,000 years. 

2) Over half of the TM and POPs burden on the 

environment has been added within the last cen-

tury. 

3) Bioaccumulation in mammals, including hu-

mans, is typically 100,000 to 200,000,000 times 

that of the environment. This is largely due to 

most mammals ready uptake and impaired in-

nate release (detoxification + excretion) mecha-

(Continued on next page) 
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(Continued on next page) 

nisms. 

 

Now we will look at the practical aspects of identifying 

nutritional and TM body burden by provocation testing 

using penicillamine as an example of a validated oral 

protocol. 

 

Penicillamine protocol for determining toxic and nu-

tritional mineral status in cells by non-invasive 

provocation into the urine 

Purpose: Determine the body’s burden of mobilizable, 

potentially toxic metals and the divalent minerals altered 

when toxins are present. 

 

Method: A 24-hour urine test during a short non-

invasive provocation using oral d-penicillamine 

[Cupramine™, D-Pen™, dimethylcysteine, mercap-

tovaline] or Acetyl-penicillamine, prescribed by a physi-

cian. 

 

Protocol:  

 The average-size adult is prescribed 500mg of 

penicillamine or N-Acetyl-penicillamine with 

each meal and before bed for three days.  Gener-

ally 2 capsules of 250mg each are taken 4 times 

a day. This is a total of 2 grams each day. The 

dose is based on 30 mg/Kg body weight. 

  If weight is under 100 pounds or over 300 

pounds, calculation of dose is recommended. 

For example, a 100-pound adult weighs 45.5 

Kgms. A daily dose of 1,590 mg (~1,500 mg) is 

recommended. This would most easily be 

achieved by giving two (2) x 250 mg capsules 

with breakfast, dinner, and at bedtime [two (2) 

capsules TID]. By comparison, a 350-pound per-

son weighs 160 Kgm At 30 mg/Kgm, this calcu-

lates to a daily dose of 4,800 mg (~4,750 mg). 

This means taking five (5) x 250 mg capsules 

with each of three (3) meals plus four (4) x 250 

mg capsules at bedtime. 

 This short course of penicillamine avoids the 

rare but important side effects of longer-term 

therapeutic doses of the drug as discussed in the 

Physicians Desk Reference.  Inform patients to 

discontinue taking the medication until other-

wise instructed, if there is an adverse effect.  

 Begin urine collection on the morning of the 

second day.  This is 24 hours after initiating the 

penicillamine.  Collect all urine in a heavy metal

-free container which is usually provided by the 

doctor or the laboratory. Urine must be collected 

for a full 24-hour cycle. If a urine sample is 

missed, the collection is incomplete and the pro-

tocol should be resumed one week later. Urine 

collected in an incomplete sample may be 

poured out and the same collection container 

reused. 

 Take the completed urine collection to the labo-

ratory promptly. The total volume is an impor-

tant part of the information to be sent to the ana-

lytic lab. It is desirable, although not necessary, 

to keep the urine refrigerated during the collec-

tion period. 

 Analyze the results. Typical penicillamine 

provocation reference ranges are included in 

table 1. 

  Please note that a third-day collection cannot be 

compared with the standardized second-day col-

lection results. Because the specimen is pro-

voked by d-penicillamine, it should not be used 

for mineral balance studies. The specimen may 

be used to check kidney function and to analyze 

for most hormones and neurotransmitter metabo-

lites. 

 If substantial total TM tissue burdens are docu-

mented, oral pulse therapy (two [2] days per 

week) with penicillamine is recommended. Use 

7.5 mg/Kgm QID, on the two (2) days each 

week for three (3) months is given. After three 

(3) months, retest the urine by the penicillamine 

provocation test to determine residual TM being 

eliminated as well as comparison of nutritional 

mineral status. For example, are they assimilat-

ing what is being given or do they have en-

teropathy with consequent reduction in mineral 

uptake? Do they have particularly high need for 

particular minerals for their unique metabolic 

balance state, type or condition based on func-

tional tests? 

 

Because of short-term effects on other minerals, this 

specimen should not be used for calcium or other min-

eral balance studies because it is a provoked specimen. 

The specimen may also be used to check kidney function 

and to analyze for most hormones, neurotransmitter me-

tabolites, etc. 

 

This short course of penicillamine avoids the rare but 

important side effects of longer-term therapeutic doses 

of the drug as discussed in the Physicians Desk Refer-

ence (PDR).  Of course, if you note any adverse re-

sponse, discontinue taking the medication until other-

wise instructed by your health professional.  
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Interpretation and substantiation of  

penicillamine protocol: 

Each laboratory has an applicable reference range for 

each mineral assayed.  Elevation above the range re-

ported by that laboratory is indicative of increased tissue 

stores of that heavy metal.  Tissue status of nutritional 

minerals may also be assessed in this way. Typical peni-

cillamine provocation reference ranges are included in 

the table at the end of this document. 

 

For modest amounts of provoked TMs  
Patients are advised to follow the alkaline way diet.  

Eighty percent of this diet is comprised of alkaline form-

ing foods.  Alkaline-forming foods add bicarbonate 

rather than hydrogen ions.  One way patients can assess 

results of their diet is by monitoring urine pH. Refer to 

the chapter by Brown on bone nutrition and particularly 

the alkaline way diet protocol. 

 

This diet should be combined with sufficient amounts of 

antioxidants plus minerals (potassium, calcium, magne-

sium, and zinc as their fully ionized, fully soluble ascor-

bates, aspartates, citrates, malates, succinates, fumarates 

glycinates, or other fully soluble, non-allergenic mineral 

salts) to displace the TMs. Adequate herbal tea, mineral 

water, or spring water helps to ‘wash out’ these toxins.  

Adequate hydration and magnesium are important.  

 

A repeat provocative urine minerals tests after 3-6 

months is recommended to confirm the reduction in 

available TMs.   

 

For more than modest amounts of provoked toxic 

minerals  
Use penicillamine twice a week (e.g., Monday and 

Thursday) for 30-60 days at 7.5 mg/Kgm taken QID 

(500 mg/QID for most adults) with supplemental cal-

cium, magnesium, and zinc particularly on the non-

penicillamine days to replace these minerals (which 

penicillamine will chelate along with the other divalent 

[double charged] minerals along with toxic or heavy 

metals).  

 

Therapeutic doses of antioxidants are beneficial as well 

as described. This includes:  

1) Buffered ascorbate based on ascorbate calibra-

tion to determine physiological ascorbate need.32 

Flavonoid / flavanol combinations (e.g., a total 

of 1 – 30 grams daily of quercetin dihydrate and 

soluble OPC) potentiate the benefits of buffered 

ascorbate. Their need increases in proportion to 

buffered ascorbate need as noted in the ascorbate 

calibration document. 

2) Natural vitamins E (mixed tocopherols) 200-

1600 IU/day with tocotrienols (polycosanols) 

and selenomethionine (300-1500 mcg/day), 

3) A balanced, high-potency, high-activity B com-

plex including PABA and selenomethionine, 

4) A comprehensive mineral supplement is recom-

mended since macro- and micro-mineral deficits 

are pervasive. From Magnesium and potassium 

to chromium and vanadium; from manganese 

and molybdenum to zinc and copper we can 

measure the relationships of these key nutri-

tional minerals. Selenomethionine is the most 

active mineral form for combining with and in-

activating TMs. 

5) Sulfhydryl-rich foods such as garlic, ginger, and 

onions; eggs; and brassica vegetables (e.g., broc-

coli, cabbage, etc.). Make fresh ginger tea (with 

raw honey to taste) a staple beverage. A thumb-

size piece of fresh ginger, finely chopped, and 

steeped in hot water for five minutes contains 

over 5,000 mcg. of toxic mineral-trapping sulf-

hydryl compounds. Ginger tea may be made up 

ahead of time and may be drunk cool or cold if 

preferred. 

6) Probiotics (8-20 Bn/day) containing multiple 

human strains that have been cultured, har-

vested, and lyophilized (freeze dried) for maxi-

mum activity and potency*****. 

7) Carotenoids (e.g. 25-100 mg daily of the carote-

noid family including alphacarotene, betacaro-

tene, lutein, cryptoxanthin, and pseudoxanthin) 

and Vitamins D (600 – 2400 IU daily) for en-

hanced cell regulation and resilience.  The many 

roles of vitamins D should be explored. 

8) Adequate beneficial, essential fats (e.g., 0.5 – 5 

gm daily of total omega 3 fatty acids intake) in-

cluding CLA, DHA, and EPA as discussed in 

detail in Mary Enig’s chapter. 

 

Enhancing antioxidant levels is demonstrated to improve 

flowing blood in metabolically and hormonally active 

cells, the blood brain barrier and the choroid plexus, the 

enterocytes in the digestive tract, metabolically active 

nerve, endocrine, immune and hepatic cells, sexual func-

tion and skin.  

 

Penicillamine in Clinical Practice 

Penicillamine was found to bind copper in the body and 

safely mobilize it for excretion in the urine (and stool 

and sweat) of patients with Wilson's disease33 for which 

it has remained the treatment of choice for almost half a 

century. Walsh has reported the safe and successful use 

of penicillamine in pregnant women, infants, the elderly 
(Continued on next page) 
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and the infirm. 

 

In non-human species, lead in bone seems to be even 

more effectively mobilized by penicillamine than lead in 

soft tissues.34,35 However, CaNa2EDTA is reported to be 

a more effective lead chelator than penicillamine in vitro 

in tissue culture.36 Questions have been raised about the 

safety of using any agent for low-level TM detoxifica-

tion because some animal studies report that lead may 

redistribute into soft tissues such as the choroid plexus 

(where spinal fluid is produced) or the urine concentrat-

ing loop of Henle in the kidney after CaNa2EDTA ther-

apy.37 Concerns of this type have been raised about all 

oral chelators although less in regard to penicillamine 

than any other substance due to the tight bond between 

toxic minerals and penicillamine.  

 

Lead, Mercury, Arsenic, Cadmium, and Nickel     

Mobilization by penicillamine 

Clinical benefits of penicillamine are described by 

Sachs38 et al and Vitale39 et al yet not by Marcus40 (who 

administered penicillamine while the study subjects con-

tinued to live in lead exposed environs). This may well 

explain the less dramatic decline in blood lead levels in 

the Marcus study.  

 

In Chisholm’s study, children removed from further ex-

posure and treated with penicillamine showed more 

rapid decline in blood lead levels and in the reversal of 

hematologic toxicity than the decline in toxicities result-

ing solely from eliminating the lead exposure sources.41 

In contrast, the study by Rogan42 et al did not confirm 

these findings. This study has been criticized as flawed 

in method because the environment of the children stud-

ies was not mitigated for continued TM exposure during 

the study period.43 In other words, simple use of a chela-

tor is insufficient if you leave the person in the intoxi-

cated environment without mitigation. 

 

In addition to lead, penicillamine also mobilizes and fa-

cilitates the safer excretion of TMs44 including mer-

cury45, 46, 47, 48, 49, 50, 51, 52 arsenic53, 54, 55, 56, 57, 58 cadmium59, 

60, 61 and nickel.62 Inconsistent reports of efficacy have 

been published. On balance, these may reflect lack of 

attention to sufficient reducing substance (ascorbate) to 

enhance TM mobilization and excretion while maintain-

ing the more effective reduced form of penicillamine 

rather than it’s disulfide. An additional factor that re-

duces TM mobilization is metabolic cellular acidosis. 

Correction of magnesium buffering deficit aids directly 

(by displacement) and indirectly (by correcting cellular 

acidosis) enhanced TM mobilization. Magnesium, as the 

second most prevalent mineral inside healthy mammal-

ian cells, is a major contributor to cellular buffering and 

its absence induces cellular metabolic acidosis.63 

 

The toxicity of penicillamine has been described based 

on its use for several indications in both adults and chil-

dren. Toxicity of the racemic mixture used years ago to 

treat chronic arthritis in adults may account for the se-

verity of some of these symptoms and should never be 

used. In children, nausea and vomiting appear more of-

ten at doses exceeding 60 mg/Kgm per day and may re-

spond to a decrease in dosage.64 This protocol uses 30 

mg/Kgm doses for just three (3) days for provocation. 

 

When given daily and for prolonged periods (which we 

never recommend) adverse blood and skin effects seem 

to be idiosyncratic hypersensitivity reactions and are not 

dose related. Reversible leukopenia or mild thrombocy-

topenia is reported in less than 10% of children in one 

study,65 but not with similar dosages in two other larger 

series.66 This may have resulted from interaction be-

tween penicillamine and pyridoxine (B-6).67 Supplemen-

tal B-6 is now routinely recommended as part of penicil-

lamine therapy (not provocation). Eosinophilia (defined 

as >18% eosinophils) has been noted in one-fifth of high

-risk children treated daily for an extended duration with 

the older, less pure preparations of d-pen.68  

 

Angioedema, urticaria, or maculopapular eruptions that 

require discontinuation of drug therapy are reported at a 

rate of 0.5-1%.69 Still less commonly reported reactions 

are proteinuria, microscopic hematuria, and urinary in-

continence.70 All of these relate to increased tissue per-

meability due to inhibition of connective tissue cross 

links when penicillamine is given on a continuing daily 

basis and not when it is given in the pulsed manner rec-

ommended here. All these problems are much less com-

mon today due to higher purity of d-pen and improved 

understanding of its mechanisms of action and how to 

separate them for clinical benefits. 

 

Distribution in the body of penicillamine is widespread. 

Like aminoacids such as cysteine of which penicillamine 

is the dimethyl analogue as it is also mercaptovaline, it 

freely moves inside cells, sub-cellular organelles like the 

mitochondria, and into deep tissue sites like the brain.71, 

72, 73,74, 75, 76, 77, 78 

 

Reactive foods or intestinal irritants such as ferrous sul-

fate79 may reduce the peak level of penicillamine in 

blood by a third or more.80 Antacids or functional hy-

pochlorhydria81 decrease penicillamine absorption by as 

much as two-thirds.82 As with all amino acids, peak 

blood levels are achieved when the amino acid is given 

on an empty stomach. For provocation and for therapy, 
(Continued on next page) 
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mean blood levels are more important than peak blood 

levels. Thus, taking the penicillamine with food is ac-

ceptable. Compliance with this regimen, individually as 

suggested above, is high. 

 

The recommended dose and duration of therapy with 

penicillamine have been empirically derived. Doses have 

ranged from 100 mg/Kg per day (in earlier studies) to 20

-40 mg/Kgm per day. Far fewer side effects are reported 

at the lower dosage range used in provocation and TM 

mobilization. The duration of the pulse therapy herein 

recommended is typically on Monday and Thursday for 

3 to 6 months, depending on the pretreatment provoked 

urine TM concentration. When used in this pulsed fash-

ion, penicillamine has become a first line comprehensive 

care treatment of choice over the several decades of its 

increasingly widespread use.  

 

Penicillamine has the additional benefit of serving as a 

source for nitric oxide, which facilitates cellular commu-

nication and improved vascular compliance.83 

 

 

1) An ‘alkaline way’ energized, high-fiber diet with 

80% of what is eaten being alkaline forming 

when metabolized. Assessment of first morning 

urine pH (after a six or more hour rest and 

equilibration period) to assess net acid excess 

(NAE) to clinically evaluate metabolic acidosis 

is recommended. 

2) Ginger tea (with raw honey to taste) is reach in 

beneficial thiols and recommended as a bever-

age of choice. May be taken warm, cool or cold. 

3) Buffered, fully reduced l-ascorbate intake based 

on the ascorbate calibration protocol to deter-

mine individual ascorbate intake need. 

4) Quercetin dihydrate flavonoid and soluble OPC 

flavanol     2-10 tabs QID 

5) Comprehensive multivitamin/mineral/energizing 

formula  2 tabs TID 

6) Active human-strain probiotics   

          1-6 caps BID 

7) Magnesium as ascorbate, citrate, and glycinate 

          2 caps BID 

8) Choline Citrate in vegetable glycerol  

  1 tsp BID  

(in juice or water) taken along with Mg Plus 

Guard to facilitate magnesium uptake while 

building acetylcholine neurotransmitter, cho-

linergic bile salts, and buffering / ATP produc-

tion from citrate and glycerol. 

9) The above supplements are given together to 

gain the cumulative benefit of the following de-

toxification mechanisms 

 

 

Enhanced antioxidant levels result in: 

1) Flowing blood in metabolically and hormonally 

active cells 

2) The blood brain barrier and the choroid plexus 

3) The enterocytes in the digestive tract 

4) Metabolically active (nerve, endocrine, immune, 

and hepatic) cells 

5) Improved sexual functions 

6) Healthy skin look and function 

 

In addition, if substantial total toxic mineral tissue bur-

dens are documented, oral pulse therapy (two [2] days 

per week) with penicillamine is recommended. Use 7.5 

mg/Kgm QID, on the two (2) days each week for three 

(3) months is given. After three (3) months, retest the 

urine by the penicillamine provocation test to determine 

residual TM being eliminated as well as comparison of 

nutritional mineral status. For example, are they assimi-

lating what is being given or do they have enteropathy 

with consequent reduction in mineral uptake? Do they 

have particularly high need for particular minerals for 

their unique metabolic balance state, type or condition 

based on functional tests? 

 

Conclusions: 

Diagnosing and managing musculoskeletal conditions 

This chapter focuses on TMs and POPs with emphasis 

on their clinical effects, their diagnostic assessment, and 

their safer detoxification. This is particularly true for 

health of the body’s frame (structure; bones, joints, and 

extracellular matrix), for metabolic balance (weight; 

obesity risk; insulin resistance), for managing such 

‘mystery syndromes’ as Fibromyalgia or myofascial pain 

syndromes; as rhabdomyolosis or polymyalgica rheu-

matica; as Chronic fatigue immune dysfunction syn-

drome (CFIDS) or adult failure to thrive syndrome; and 

for better ergonomic function (athletic ability and injury 

risk). 

 

In regard to bone health, toxic metals intercalate in bone 

matrix, decreasing bone strength and falsely elevating 

apparent bone density. Further, many pollutants adjust 

pH downward, away from homeostasis and into cellular 

metabolic acidosis. As a consequence bone is dissolved 

to buffer and maintain serum acid-alkaline balance even 

at great metabolic cost to cells and body structures. 

Susan Brown has reviewed this in her chapter on this 

subject. 

 

In regard to metabolic balance and weight management 

(obesity; leptin deficiency), TMs and POPs exacerbate 
(Continued on page 174) 

THE ORIGINAL INTERNIST      Spring  2006 27 



28          THE ORIGINAL INTERNIST            Spring  2006 

 

Chicago, IL  Houston, TX  Hartford, CT  Portland, OR 

Dr. Kessinger  Dr. McCullough  Dr. Kessinger  Dr. Kessinger 

June 4-5   August 6-7  October 15-16  October 29-30 

Holiday Inn Select Marriott Houston Hartford/Windsor Location TBA 

O’Hare-Rosemont Intercontinental  Marriott 

847-954-8600  281-443-2310 

 

Topeka, KS  Charlotte, NC  Wichita, KS  

Dr. Kessinger  Dr.Kessinger  Dr. Kessinger 

November 5-6  December 3-4  December 10-11 

Topeka Ramada  Holiday Inn Airport Hyatt Convention Ctr. 

800-432-2424  704-394-4301 Ex. 3260 

Ask for SPECIAL ROOM RATE: CHIROPRACTIC FAMILY PRACTICE 

RECOGNIZE EARLY SIGNS OF HEALTH PROBLEMS …. 

BEFORE DISEASE ACTUALLY MANIFESTS 
 

 APPROVED FOR LICENSE RENEWAL   

SPEAKERS 

Jack Kessinger, DC DABCI 
 

William Kleber, DC DABCI 
 

Tim McCullough, DC DABCI 

in cooperation with 

ACA Council on Diagnosis & Internal Disorders 

(ACA CDID) 

THE NATURAL APPROACH  

  TO FAMILY PRACTICE 

 

Name ______________________________________________________________________   Phone ___________________________ 

 

Address ____________________________________________________________________   Fax _____________________________ 

 

City __________________________________________State____________ Zip __________  Email ___________________________ 

 

Seminar Fee— $199             Check enclosed             Bill my Visa/MasterCard             Bill  my American Express 
 

     DABCI’s— $149 

All Attendees …. if less than 10 days before seminar — $225 

 

Please enroll me in the following  2005 location ______________________________________________________________________ 

  

Credit Card Number __________________________________________________________   Expiration Date____________________ 

 

Return to ProHealth Seminars, c/o Clint Publications, 720 Oak Knoll, Rolla, MO 65401 or Call (573) 341-8448 

Seminar Hours   

Saturday 9AM—6PM 

 Sunday    8AM—Noon 

Become an expert  

at prescribing 

VITAMINS 
 

Learn to utilize  

BLOOD TESTS 

for WELLNESS 

CARE 

Credited for 

Session One 

of the 

ACA CDID 

Diplomate Program  

www.drkessinger.com 



metabolic syndrome (syndrome X; insulin resistance).  

This is discussed in more detail in the chapter by Smith 

and Geiselman. Since most POPs are fat soluble 

(lipophilic), as one loses fat weight, toxins are released 

into the circulation. Increased toxin burden and inflam-

matory markers have been measured in clinically impor-

tant amounts. The interaction (synergies) of these toxi-

cants is largely unstudied. 

 

In regard to Fibromyalgia and myofascial pain syn-

dromes; rhabdomyolosis (often induced by medications 

such as HMG-CoA reductase inhibitors / ‘statins’) and 

polymyalgica rheumatica; Chronic fatigue immune dys-

function syndrome (CFIDS) and adult failure to thrive 

syndrome – can be induced and/or exacerbated by TMs 

excess, POPs. TMs and POPs are amongst ‘nature’s 

mimics’ in that they can bring to substantially greater 

intensity a wide variety of clinical conditions. This has 

been well demonstrated in ‘metal fume fever’ in arc 

welders. Mitochondrial destruction leads to cell apop-

tosis.  

 

In regard to ergonomics, ergogenics and sports medi-

cine, peak performance is decreased when muscle mito-

chondria are damaged or intoxicated (metabolically un-

coupled). This makes the physical body more susceptible 

to repetitive motion injury or pain from a less than ideal 

office chair to sit in during the work day. This anti-

ergonomic results links commonly with an anti-

ergogenic effect. Some sports may even lead to in-

creased toxicity when protective antioxidants and buffer-

ing minerals are insufficient to respond to the exercise 

challenge.  An example is lead exposure and bioaccumu-

lation in Motorcross racers. In other cases, the artist or 

the draftsman; the computer programmer or the gardener 

get exposed to chemicals the inhibits repair. 

 

Our established presumption of safety deserves to give 

way to a prudent ‘cautionary principle’ as now being 

evolved in Europe and the Pacific Rim. This means that 

the burden of proving safety is with the innovator. This 

is in contrast to our current presumption of safety and 

after-market surveillance to identify risks or toxicities; 

waiting until the ‘body’s pile up in the streets’ before we 

take action. The potency, prevalence, and predictable 

interactions of modern synthetics / toxicant candidates, 

based on what we now know, has outstripped the ability 

of after-market surveillance to adequately protect public 

health and safety in a timely and cost effective manner.  

 

In contrast, natural products, long in traditional use, have 

established safety profiles so robust that replication, in 

the current pharmaceutical scientific research idiom 

seems an unnecessary and onerous burden given the goal 

of regulation being to level the playing field so that the 

informed consumer could make wiser, more cost and 

outcome effective choices. 

 

The informed clinician now remains the patient’s advo-

cate and safety net. As has often been said, first of all we 

must ‘do no harm’ and, second of all, think of nutrition 

and detoxification as first line comprehensive care fun-

damentals of practice. 

 

It is time to turn our attention to the toxic soup of TMs 

and POPs that starts with the toxic minerals in our vac-

cines, continues with the amalgams in our mouth, and 

continues in the air we breathe, water we drink and the 

foods we eat. We can do better. We may have little 

choice but to do better if we are to survive as healthy, 

productive, fertile humans.  

 

It is time to start making integrative medicine a higher 

priority in healthcare practice, policy, and research. The 

economics are favorable. The patients are seeking and 

show excellent compliance with these approaches. The 

health policy community recognizes that prevention and 

health promotion are superior choices. We contribute 

that evidence-based best practice guidelines and clinical 

protocols show documented promise of funding the tran-

sition from sick care to healthcare out of savings from 

sick care costs not incurred due to the judicious and gen-

eral application of integrative medicine principles. 
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Table 1  
 

Mineral value ranges for nutritional and toxic minerals in 2nd  

day 24º urine after penicillamine provocation in healthy adults,  

7.5 mg/Kgm QID for three days [N=200] 

 

Mineral element Reference Range  Reference Range 

    mg/gm Creatinine mg/24º sample 

Nutritional 

Calcium   310 - 620   400 -  900 

Magnesium  250 -  550   350 -  700 

Zinc   0.8    -     1.3   1.1    -      1.5 

Copper   0.04  -     0.06  0.06  -      0.08 

Iron   0.20  -     0.30  0.24  -      0.36 

Manganese  0.005-     0.007  0.006-      0.008 

Molybdenum  0.11  -     0.14  0.13  -      0.19 

Boron   4.1    -     5.6     5.8    -      6.7 

Chromium   0.19  -     0.30  0.21  -      0.33 

Cobalt   0.04  -     0.06  0.05  -      0.07 

Selenium   0.25  -     0.31  0.24  -      0.35 

Vanadium   0.02  -     0.03  0.03  -      0.04 

 

Note: Values lower than the reference range in provoked specimens sug-

gest deficiency of the above needed essential minerals. Adequacy of sup-

plemental intake to replenish deficits can be monitored by repeat penicil-

lamine provocation every three months. 

Table 2  

Treatment guide to reduce total toxic mineral tissue burden (TTMTB) and to 

 enhance persisting organic pollutant (POP) detoxification and excretion******.  
 

Toxic minerals  µg/gm Creatinine  µg/24º sample 

Lead    <  20    <  25 

Mercury   <    7    <    9 

Arsenic   <120    <175 

Nickel    <  16    <  25 

Cadmium   <    4    <    6 
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is then possible to determine the amounts of a particular element in 

the various regions of the cell. This was based on the earlier work of 
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barding the cells and their organelles with protons (hydrogen atoms). 
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Part I: From Discovery to Essentiality 

The essential element iodine has been kept in the Dark 

Ages over the last 60 years after World War II.  In order 

to partially remedy the gross neglect of this essential 

element by the medical profession, poorly represented in 

medical textbooks and vilified in endocrine publications, 

the Journal of The Original Internist will start a series of 

publications on the history of iodine in medicine from 

discovery to the present.  This series of publications is 

part of a book on the Iodine Project which was imple-

mented by the author 6 years ago.  Over the last 4 years, 

a series of publications by the author and collaborators 

have appeared in The Original Internist, rediscovering 

iodine as the Universal Medicine,1-13 a status iodine held 

for over 100 years before World War II. 

 

The first installment in this series will deal with the his-

tory of iodine from discovery to essentiality, covering a 

period of 100 years.  The discovery of the stable halides, 

chloride, iodide, bromide and fluoride seems to have 

been a French enterprise.  All 4 halides were identified 

by French scientists, (Table I) with H. Davy from Great 

Britain, sharing the discovery of chloride with Gay-

Lussac in 1809-1810.4,14   

 

Two years prior to the discovery of iodine, Gay-Lussac 

identified chlorine as a new element in 1809, and subse-

quently Davy claimed credit a year later in 1810 for this 

discovery.  Of interest is the fact that Faraday was 

Davy’s lab assistant and when Davy traveled abroad, 

Faraday doubled as his valet. 

 

“Gay-Lussac and Thenard made a fundamental contribu-

tion to the realization that so-called oxymuriatic acid 

contained no oxygen and was an element … On the pre-

vious day, 26 February (1809), Gay-Lussac and Thenard 

had read a first draft of their memoir.  In the first reading 

the authors had suggested unequivocally that oxymuri-

atic gas was an element.  Their patron, Berthollet, unfor-

tunately persuaded them to alter their remarks to make 

this not more than a possibility … Because of the pres-

sure he exerted on Gay-Lussac and Thenard, Davy is 

usually credited with the discovery of the elementary 

nature of chlorine, which he announced in 1810.”14 

 

Bernard Courtois, a French chemist, was a saltpeter 

(potassium nitrate) manufacturer.  Saltpeter was one of 

the compounds needed for the manufacture of gunpow-

der.  Seaweed ash was used as a valuable source of so-

dium and potassium salts.  Sulfuric acid was added to 

remove interfering compounds before the salts could be 

precipitated.  One day toward the end of AD 1811, Cour-

tois added too much acid to the suspension of seaweed 

ash.  The iodides in seaweed were oxidized to iodine, 

which sublimated and formed a violet vapor above the 

preparation.  The crystals obtained from condensation of 

the iodine vapor were analyzed by Courtois and he pre-

pared several iodide salts.  Courtois never published his 

findings.  Some of these crystals ended up in the hands 

of Gay-Lussac and Ampere who gave some to H. Davy.   

 

Although Courtois discovered iodine in 1811, it was Gay

-Lussac who proved that it was a new element and gave 

it the name of “iode” from the Greek “ioeides”, violet 

colored.  Davy anglicized the name “iode” calling 

“iodin” which became “iodine” in the 1930’s.4  By 1813, 

Gay-Lussac had synthesized several products from io-

dine and fully characterized this new element, but he 

gave full credit to Courtois for the discovery of iodine.  

According to the Dictionary of Scientific Discovery,14 

Davy, in an attempt to eclipse Gay-Lussac in the charac-

terization of iodine, did the unthinkable for a scientist of 

his rank:  

 

“A large part of Davy’s claim for the originality of his 

study of iodine depends on his complete honesty in 

claiming certain knowledge before that of Gay-Lussac 

and in particular in dating as 11 December a paper read 

to the Institute on 13 December (that is the day follow-

ing Gay-Lussac’s publication)”.   

 

Courtois did not benefit from his discovery.  In 1831, he 

was awarded a prize of 6,000 francs for his discovery.  

By this time Courtois had given up the saltpeter business 

and, from the 1820’s, attempted to make a living by pre-

paring and selling iodine and iodine compounds.  This 

enterprise also failed, and he died in poverty.14 

 

Fifteen years after the discovery of iodine, Balard dis-

covered bromine serendipitously while developing a 

method to measure iodine in seaweeds and other plants 

obtained from the Atlantic and Mediterranean Oceans.14 

 

“The discovery of bromine, Balard’s first and greatest 

achievement, actually was a by-product of his more gen-
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eral chemical investigations of the sea and its life forms.  

In the course of his studies, Balard devised a reliable test 

for the presence of iodine, the content of which he was 

determining in plants taken from the Atlantic and the 

Mediterranean.  Chlorine water was added to the test 

solution, to which starch and sulfuric acid had already 

been added.  The iodine was manifested by its character-

istic blue color at the interface of the test solution and 

the chlorine water.  Then Balard noticed that, in some 

samples, above the blue layer there appeared a yellow-

orange layer, which had its own characteristic odor.  He 

isolated the substance causing the yellow color, which 

proved to be a red liquid.” 

 

Although the names of the two previous halogens were 

based on their colors, chloros = greenish yellow for chlo-

rine; and ioeides = violet colored for iodine, Balard did 

not choose the red color of liquid bromine but the odor 

instead, and obviously not a pleasant one, since the 

Greek word “bromos” means stench.  As a side note, 

“spontaneous generation” iconoclast Louis Pasteur who 

left his name to “Pasteurization” was a student of Balard. 

 

Some 60 years after the discovery of bromine, Moissan 

survived long enough to characterize the last stable halo-

gen fluorine in 1886.  Moissan received the Nobel Price 

for chemistry in 1906.  Fluorine derives its name from 

“flux”.  The isolation of fluorine was a life-threatening 

endeavor and many scientists were maimed and killed 

trying to accomplish this feat.  Fluorine is the most reac-

tive of all the elements. 

 

Only eight years after the discovery of iodine from sea-

weed, a Swiss physician, J.F. Coindet who previously 

used burnt sponge and seaweed successfully for the 

treatment of goiter, reasoned that iodine could be the 

active ingredient in seaweed.  In 1819, he tested tincture 

of iodine at 250 mg/day, in 150 goiter patients with great 

success.  He could reduce significantly the size of goiter 

within a week.  He published his results in 1820. 15   

 

During the early 1850’s, Chatin 16,17 studied the relation-

ship between the prevalence of goiter and the concentra-

tions of iodide in the soil, water and food supplies of 

different localities.  He also studied the effect of iodine 

supplementation on endemic of goiter.  He made the fol-

lowing observations: 1) goiter and cretinism are rare in 

localities which are rich in iodine; 2) they do occur fre-

quently, however, in localities which are poor in iodine; 

3) iodine supplementation is a specific preventative of 

goiter. 

 

Between 1891 and 1892, a series of publications ap-

peared in the British Medical Journal, reporting for the 

first time the effective use of thyroid extracts both paren-

tally and orally in patients with hypothyroidism 18-20.  In 

1895, Bauman 21 detected high concentrations of iodine 

in the thyroid gland and proposed that the active ingredi-

ent in the thyroid extracts contains iodine. 

 

By the time Bauman identified large concentrations of 

iodine in the thyroid gland in 1895, pharmaceutical and 

apothecary preparations containing iodine, excluding 

thyroid extracts, were widely used as a panacea for all 

human ills.  To quote Kelley 22: 

 

“In the first flush of enthusiasm for the newcomer, phy-

sicians and surgeons tested it and tried it for every con-

ceivable pathological condition.  The variety of diseases 

for which iodine was prescribed in the early years in as-

tonishing – paralysis., chorea, scrofula, lacrimal fistula, 

deafness, distortions of the spine, hip-joint disease, 

syphilis, acute inflammation, gout, gangrene, dropsy, 

carbuncles, whitlow, chilblains, burns, scalds, lupus, 

croup, catarrh, asthma, ulcers, and bronchitis – to men-

tion only a few.  Indeed, tincture of iodine, iodoform, or 

one of the iodides, was applied to almost every case that 

resisted the ordinary routine of practice; and between 

1820 and 1840 there appeared a remarkable series of 

essays and monographs testifying to the extraordinary 

benefits to be achieved by this new and potent remedy.” 

 

Unfortunately, these monographs disappeared from U.S. 

medical libraries.  It is now very difficult to review the 

true history of iodine in medicine in extenso without ac-

cess to these publications.  Some 50 years ago, Nobel 

laureate Albert Szent Györgyi, the physician who dis-

covered Vitamin C in 1928 and who was a medical stu-

dent in the early 1900’s, wrote 23: 

 

“When I was a medical student, iodine in the form of KI 

was the universal medicine.  Nobody knew what it did, 

but it did something and did something good.  We stu-

dents used to sum up the situation in this little rhyme: 

 

If ye don’t know where, what, and why 

Prescribe ye then K and I. 

 

Our medical predecessors, possessing very few and 

crude instruments only, had to make use of two given by 

nature (the use of which has since gone out of fashion): 

eyes and brains.  They were keen observers and the uni-

versal application of iodide might have been not without 

foundation.” 

 

The phenomenal growth of iodine containing products, 

from 10 preparations listed in the pharmacopoeias in 
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1851 to 1,700 approved pharmacopoeial names assigned 

to iodine-containing products in 1956, is compelling evi-

dence for the widespread applications of iodine in medi-

cine 22: 

 

“In the Great Exhibition at the Crystal Palace in Hyde 

Park in May 1851 iodine and iodine compounds were 

publicly shown for the first time by ten pharmaceutical 

firms, … by 1890, to choose a date at random, the 6th 

edition of Martindale’s Extra Pharmacopoeia sponsored 

30 medicaments derived from iodine; the ‘Iodine Cen-

tenary Volume’ compiled by ‘The Prescriber’ in 1914 

mentions 45 iodine preparations; by 1928 ‘Martindale’ 

had extended its coverage to 128 iodine items: and, in an 

International Index published in 1956, and devoted ex-

clusively to iodine pharmaceuticals, no less than 1,700 

approved pharmacopoeial names, proprietary names, 

synonyms, and alternative designations are alphabeti-

cally listed.”   

 

By the early 1900’s iodine was well established in medi-

cal and surgical practices, as described in the Encyclope-

dia Britannica 11th Edition published in 1910-1911 24.  

In Volume XIV, under iodine, on page 725-726, one 

reads: 

 

“In medicine iodine is frequently applied externally as a 

counterirritant, having powerful antiseptic properties.  In 

the form of certain salts iodine is very widely used, for 

internal administration in medicine and in the treatment 

of many conditions usually classed as surgical, such as 

the bone manifestations of tertiary syphilis.  The most 

commonly used salt is the iodide of potassium; the io-

dides of sodium and ammonium are almost as frequently 

employed, and those of calcium and strontium are in oc-

casional use.  The usual doses of these salts are from five 

to thirty grains or more.  (For the reader’s information, 

one grain is approximately 60 mg.  Therefore, the daily 

therapeutic dose was from 300 mg to 1800 mg iodide).  

Their pharmacological action is as obscure as their ef-

fects in certain diseased conditions are consistently bril-

liant and unexampled.  Our ignorance of their mode of 

action is cloaked by the term deobstruent, which implies 

that they possess the power of driving out impurities 

from the blood and tissues.  Most notably is this the case 

with the poisonous products of syphilis.  In its tertiary 

stages-and also earlier-this disease yields in the most 

rapid and unmistakable fashion to iodides; so much so 

that the administration of these salts is at present (For the 

reader’s information, this was written in early 1900) the 

best means of determining whether, for instance, a cra-

nial tumour be syphilitic or not.  No surgeon would think 

of operating on such a case until iodides had been freely 

administered and, by failing to cure, had proved the dis-

ease to be non-syphilitic.  Another instance of the deob-

struent power – “alterative,” it was formerly termed – is 

seen in the case of chronic lead poisoning.  The essential 

part of the medicinal treatment of this condition is the 

administration of iodides, which are able to decompose 

the insoluble albuminates of lead which have become 

locked up in the tissues, rapidly causing their degenera-

tion, and to cause the excretion of the poisonous metal 

by means of the intestine and the kidneys.  The follow-

ing is a list of the principal conditions in which iodides 

are recognized to be of definite value: metallic poison-

ings, as by lead and mercury, asthma, aneurism, arterio-

sclerosis, angina pectoris, gout, goiter, syphilis, haemo-

philia, Bright’s disease (nephritis) and bronchitis.” 

 

In a monograph published in 1940 by the Harvard Uni-

versity press, reviewing the history of iodine in medicine 

with 588 references, the author, William Thomas Salter 
25 expressed his amazement at the surprisingly good re-

sults obtained with iodide in tertiary luetic (luetic means 

syphilitic) lesions and arteriosclerosis using daily 

amounts of gms of iodide for long periods of time and 

without any evidence of complications. 

 

“After the discovery of iodine by Courtois in 1811, there 

was a great vogue for iodine therapy. … Likewise, in the 

1820’s it was first introduced in the treatment of syphi-

lis, and that use of the medication has continued since.  

It still is employed in the treatment of various granulo-

mata such as actinomycosis, blastinomycosis, and odd 

skin disturbances like lupus erythematosus.  Occasion-

ally, even today, a gumma is found and the response of 

such a tertiary luetic lesion to iodide therapy is very sur-

prising, … The dosage used in these disturbances is of-

ten very high.  Doses of several grams a day have not 

infrequently been administered for considerable periods. 

… This form of therapy, however, still remains impor-

tant in the treatment of sclerotic lesions of the aorta due 

to syphilis, and has even been used over long periods for 

the treatment of generalized arteriosclerosis.  One cannot 

help wondering what complication such therapy may 

produce in the endocrine system, but there is available 

no very clear-cut evidence of manifest endocrinopathy 

due to these heroic doses of iodine.” 

 

In the same year Salter’s monograph on iodine was re-

leased by The Harvard Medical Press 25, Radish and Per-

loff 26 published in the Journal Endocrinology a manu-

script entitled “The medical treatment of hyperthyroid-

ism”.  The two medical treatment modalities used at that 

time were iodine alone and x-ray irradiation of the thy-

roid gland, with iodine alone being by far the most com-

mon approach. 
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In the early 1900’s, Professor Kocher came on the scene 

and had an adverse iodophobic effect on the treatment of 

hyperthyroidism.  Professor Theodore Kocher carried a 

lot of weight, being the recipient of the Nobel Prize in 

Medicine and Physiology in 1909 for his work on 

“thyroid surgery”, the only Nobel Prize assigned to re-

search on the thyroid gland.  The year after Kocher re-

ceived the Nobel price, he reported that he suffered from 

hyperthyroidism following ingestion of iodide.  Kocher 

then became the most famous medicoiodophobe in 

medical history.  He was against the use of iodine/iodide 

for all forms of hyperthyroidism 4.     

 

Whether Kocher suffered from Iodophobia Vera, true 

iodophobia, when the physician, although misguided, is 

sincere; or Iodophobiae Simulatio, that is simulated io-

dophobia with intent to deceive, remains a mystery.  The 

timing was perfect.  The Nobel Prize gave world recog-

nition to Kocher who did not waist any time to use his 

fame in the promotion of iodophobia.  Radish and Per-

loff commented:   

 

“The relationship between iodine and the thyroid gland, 

particularly as regards function, was recognized as early 

as the beginning of the last century by Staub (1819), and 

Coindet (1820).  After the syndrome of Flajani was clas-

sically described by Graves and von Basedow, iodine 

became the basis for treatment, with variable degrees of 

success, until that time when Kocher first described his 

hyperthyroidism presumably caused by iodine.  This 

conception of the great Swiss surgeon caused such a sen-

sation that the use of iodine was almost completely 

abandoned.  Today, however, we are skeptical of the 

validity of Kocher’s conclusions.” 26 

 

Cowell and Mellanby in their 1925 publication gives up 

a glimpse of Kocher’s influence over the thyroidologists 

of that time, bordering on intimidation:  

 

“Kocher taught that the administration of potassium io-

dide must never be carried out in exophthalmic goiter, 

and on the whole, this advice has been taken.  As evi-

dence of this fact may be mentioned the discussion on 

the treatment of exophthalmic goiter at the Royal Soci-

ety of Medicine in 1923.  No speaker mentioned iodine 

or any preparation of iodine as being of any value in the 

treatment of the disease, and it can be inferred that ther-

apy involving the use of iodine has been deliberately 

avoided.” 2   

 

Kocher’s influence divided the clinicians into 2 groups: 

the iodine group who favored the use of iodine prepara-

tions first in hyperthyroidism, referring the patient for x-

ray or surgery only in non-responders; and the surgical 

school, discouraging the use of iodine and recommend-

ing surgery exclusively for hyperthyroidism.  Kocher’s 

influence crossed the Atlantic Ocean, as reported by 

Radish and Perloff: 

 

“The conception that treatment of Graves’ disease … is 

primarily surgical, is widespread despite the fact that 

American as well as European literature contains numer-

ous reports of satisfactory results with non-surgical treat-

ment in selected cases.” 26 

 

Under the subheading “Treatment with iodine alone”, 

Raddish and Perloff reported that iodine alone was used 

extensively by physicians for hyperthyroidism at that 

time.  Clinics in Europe and the U.S. reported very high 

success rates with iodine alone: 

 

“In Biedl’s clinic about 10% of the cases with favorable 

results were completely and permanently cured, 40% 

entirely symptom free so long as iodine was adminis-

tered, and 50% almost symptom free but still showing 

some manifestations of the condition.  The ‘toxic symp-

toms’ of acute Graves’ disease (diarrhea, restlessness, 

insomnia) reacted especially favorably to iodine.  The 

fact that the percentage of cases treated by iodine alone 

in Means’ clinic has increased remarkably during the last 

3 years, shows that the pendulum may be once again 

swinging towards the medical treatment of hyperthyroid-

ism in this country.” 26 

 

Using iodine alone in patients with hyperthyroidism, 

Thompson et al 27 reported in 1930 a success rate of 88% 

and Starr et al (28) in 1924 reported a success rate of 

92% with Lugol solution at daily doses of 6 to 90 mg. 

 

During the first 100 years following the discovery of 

iodine, its clinical applications were purely empirical 

and the effective dose was arrived at by trial and error.  

The concept of essential trace elements was not yet es-

tablished.  In 1911, Gabriel Bertrand (1867-1962) pro-

posed the concept of essential trace elements, necessary 

for normal growth and functions of plants, following a 

series of publications in the Comptes Rendus de 

L’Académie des Sciences published between 1894 and 

1911.  The evolution of Bertrand’s concept of essential 

elements is described in the Dictionary of Scientific Dis-

coveries 14: 

 

“In the years 1894-1897 Bertrand investigated the proc-

ess of the darkening and hardening of the latex of lac-

quer trees.  He recognized that the color change was 

caused by the oxidation of a phenol – laccol in the pres-
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ence of another substance, laccase.  Other phenolic com-

pounds, he found, underwent similar organic oxidation 

reactions, also in the presence of substances similar to 

laccase.  In 1896 Bertrand first used the term “oxidase” 

for these oxidizing enzymes (including tyrosinase, which 

he had described).  During the following year he pub-

lished several studies of oxidases.  Bertrand made an-

other important advance in the analysis of enzymes 

when he observed that laccase ash contained a large pro-

portion of manganese.  Throughout the last half of the 

nineteenth century it had been known that plants con-

tained minerals, and in 1860 it was demonstrated that in 

artificial situations plants could be grown in a water cul-

ture containing only metallic salts.  Researchers still ac-

cepted the presence of minerals in the plant as incidental, 

however, and thought them the result of the presence of 

minerals in the soil.  Bertrand’s work in 1897, and espe-

cially his later claim that a lack of manganese caused an 

interruption of growth, forced a change in thinking on 

this matter.  He concluded that the metal formed an es-

sential part of the enzyme, and, more generally, that a 

metal might be a necessary functioning part of the oxida-

tive enzyme.  From this and similar researches he devel-

oped his concept of the trace element, essential for 

proper metabolism.” 

 

Ten years later, Marine applied Bertrand’s concept of 

essential trace elements to the element iodine in human 

subjects.  This was the first and last time an element was 

demonstrated to be essential for human health based on 

research performed in human subjects.  Interestingly, all 

the other essential trace elements were studied only in 

laboratory and farm animals, not human subjects.  The 

only element proven essential for human health based on 

studies performed in humans, turns out to be the most 

feared and neglected nutrient. 

 

Based on extensive studies of overall performance and 

goiter in farm animals, D. Marine estimated the amount 

of iodide required for human subjects.  However, for 

convenience, the nurses and physicians supervising this 

project were only concerned with the appearance of sim-

ple goiter following implementation of iodine supple-

mentation.  Again, for convenience and to keep the cost 

of supervising personals to a minimum, the iodide was 

not given daily but at less frequent intervals using larger 

amounts of iodide.   

 

Marine chose a population of adolescent school girls 

from the 5th to 12th grade between the ages of 10 and 18 

years residing in Akron, Ohio, a city with a 56% inci-

dence of goiter 29,30.  His choice was based on the obser-

vation that the incidence of goiter was highest at pu-

berty, and 6 times more common in girls than in boys.30  

He studied two groups of pupils devoid of goiter 

(thyroid enlargement by palpation) at the beginning of 

the project.  The control group consisted of 2305 pupils 

who did not receive iodide supplementation; and 2190 

pupils received a total of 4 gm of sodium iodide per year 

for a period of 2½ years.  The amount of iodide was 

spread out in 2 doses of 2 gm each during the spring and 

during the fall.  This 2 gm dose was administered in 

daily amounts of 0.2 gm of sodium iodide over 10 days.  

At 4000 mg of sodium iodide per 365 days, the average 

daily amount of sodium iodide was 12 mg, equivalent to 

9 mg iodide, 60 times the RDA.   

 

After 2 ½ years of observation, 495 pupils in the control 

group developed thyroid enlargement (22%).  Only 5 

cases of goiter occurred in the iodine-supplementation 

group (0.2%).  Iodism was observed in 0.5% of the pu-

pils receiving iodide supplementation.  Iodism is charac-

terized by the following signs and symptoms: skin erup-

tions; frontal sinus pressure with rhynorhea (runny 

nose); brassy taste associated sometimes with dyspepsia.  

In an area of Switzerland with an extremely high inci-

dence of goiter (82 to 95%), Klinger, as reported by Ma-

rine, administered 10-15 mg of iodine weekly to 760 

pupils of the same age group.  The daily iodine intake in 

this group was 1.4-2 mg.  The initial examination re-

vealed 90% of them had enlarged thyroid.  After 15 

months of this program, only 28.3% of them still had an 

enlarged gland.  None experienced iodism.  In response 

to these studies, the Swiss Goiter Commission advised 

the use of iodine supplementation in all cantons.  Iodized 

fat in tablet form containing 3 to 5 mg iodine per tablet 

was used for iodine supplementation. 

 

In 1831, French chemist and agronomist J.G. Boussin-

gault 31 proposed iodized sodium chloride (table salt) as 

a mean of preventing goiter.  Such proposal was imple-

mented first in Europe and then in the 1920’s, in the 

USA.  Following Marine’s study, absence of goiter, not 

overall performance was the end point relied upon for 

assessing iodine sufficiency.  Iodization of salt gave a 

false sense of iodine sufficiency and resulted in the pub-

lic relying on iodized salt for supplementation instead of 

the previously used forms of iodine and iodide such as 

the Lugol solution in the recommended daily amount of 

0.1 ml to 0.3 ml containing 12.5 mg to 37.5 mg elemen-

tal iodine.4    In order to ingest 12.5 mg of elemental io-

dine from salt, one would have to consume 165 gm of 

salt; and obviously 3 times that amount of salt would be 

required for supplying 37.5 mg elemental iodine.3,5  Be-

side, table salt in the U.S. contains iodide only, not io-

dine.  Iodine is very important for normal function of 

breast tissue.3  Therefore, supplementation should con-
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tain both forms, iodine and iodide.  The evolution of io-

dine from discovery to essentiality is summarized in Ta-

ble II. 

 

The implementation of iodization of table salt in the U.S. 

was associated with appearance of autoimmune thyroidi-

tis.  In several communities worldwide, an increased in-

cidence of chronic autoimmune thyroiditis was reported 

following implementation of iodization of sodium chlo-

ride 32.  In areas of the United States where this relation-

ship has been studied, mainly in the Great Lakes Region, 

a similar trend was reported.  In 1966 and 1968 Weaver 

et al 33,34 from Ann Arbor Michigan reported:   

 

“The salient histopathological feature of the thyroid 

glands, removed at operation in a five-year period before 

iodine prophylaxis (1915 to 1920), was the paucity of 

lymphocytes in their parenchyma, and, more impor-

tantly, the absence of thyroiditis of any form”  “It should 

be emphasized that the thyroid glands prior to the use of 

iodized salt were devoid of lymphocytes, and nodular 

colloid goiters with dense lymphocytic infiltrates were 

found after the introduction of iodized salt in 1924”.   

 

It is of interest to note that prior to iodization of salt, 

autoimmune thyroiditis was almost non-existent in the 

USA, although Lugol solution and potassium iodide 

were used extensively in medical practice in amounts 2 

orders of magnitude greater than the average daily 

amount ingested from iodized salt.  This suggests that 

inadequate iodide intake aggravated by goitrogens, not 

excess iodide, was the cause of this condition 2.  Of in-

terest is the fact that autoimmune thyroiditis cannot be 

induced by inorganic iodide in laboratory animals unless 

combined with goitrogens, therefore inducing iodine 

deficiency. 

 

Furszyfer et al 35, from the Mayo Clinic, studied the av-

erage annual incidence of Hashimoto’s thyroiditis 

among women of Olmsted County, Minnesota during 3 

consecutive periods covering 33 years of observation, 

from 1935 to 1967.  They found the incidence to be 

higher in women 40 years and older versus women 39 

years and less.  However, in both groups, there was a 

progressive increase in the incidence of Hashimoto’s 

thyroiditis over time.  During the 3 periods evaluated, 

that is 1935-1944; 1945-1954; 1955-1967; the average 

annual incidence of Hashimoto’s per 100,000 population 

were 2.1; 17.9; and 54.1 for women 39 years and less.  

For women 40 years and older, the average annual inci-

dence over the same 3 periods were: 16.4; 27.4; and 

94.1.   

 

It is important to point out that the Mayo Clinic study 

started 10-15 years after implementation of iodization of 

salt in the area.  Therefore, even during the first decade 

of observation, the prevalence of autoimmune thyroiditis 

was already significant.  Again, it must be emphasized 

that prior to the implementation of iodized salt as ob-

served by Weaver et al 32,33, this pathology of the thyroid 

gland was not reported in the USA, even though the 

Lugol solution and potassium iodide was used exten-

sively in medical practice at that time in daily amount 2 

orders of magnitude greater than the average intake of 

iodide from table salt 3.  

 

In 1912, pathologist H. Hashimoto 36 published his histo-

logical findings in four thyroid glands removed at sur-

gery:  numerous lymphoid follicles; extensive connec-

tive tissue formation; diffuse round cell infiltration; and 

significant changes of the acinar epithelium.  He called 

this pathology of the thyroid “struma lymphomatosa”.  

This condition became known as Hashimoto’s Thyroidi-

tis.  At the time of his publication in 1912, autoimmune 

thyroiditis was not observed in the U.S. population until 

the iodization of salt.  Hashimoto’s thyroiditis is now 

classified as goitrous autoimmune thyroiditis because the 

gland is enlarged, in distinction to atrophic autoimmune 

thyroiditis where atrophy and fibrosis are predominant.  

Both conditions are chronic, progressing over time to 

hypothyroidism in a significant percentage of patients 4.  

Both conditions improved following a complete nutri-

tional program emphasizing magnesium combined with 

iodine supplementation for whole body sufficiency 4.  

 

Further evidence that iodine deficiency not excess is the 

cause of autoimmune thyroiditis follows.  Experimen-

tally induced autoimmune thyroiditis in laboratory ani-

mals by acutely administered iodide required the use of 

antithyroid drugs, essentially goitrogens, to produce 

these effects.  These goitrogens induced thyroid hyper-

plasia and iodide deficiency.  Antioxydants either re-

duced or prevented the acute iodide-induced thyroiditis 

in chicks and mice.  Bagchi et al and Many et al pro-

posed that the thyroid injury induced by the combined 

use of iodide and goitrogens occurs through the genera-

tion of reactive oxygen species. (See Ref. 4 for review).   

 

A proposed a mechanism by the author for the oxidative 

damage caused by low levels of iodide combined with 

antithyroid drugs:  Inadequate iodide supply to the thy-

roid gland, aggravated by goitrogens, activates the thy-

roid peroxydase (TPO) system through elevated TSH, 

low levels of iodinated lipids, and high cytosolic free 

calcium, resulting in excess production of H2O2.  The 

excess H2O2 production is evidenced by the fact that 

antioxidants used in Bagchi’s experiments did not inter-
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fere with the oxidation and organification of iodide and 

therefore neutralized only the excess oxydant.  This 

H2O2 production is above normal due to a deficient 

feedback system caused by high cytosolic calcium due 

to magnesium deficiency and low levels of iodinated 

lipids which requires for their synthesis iodide levels 2 

orders of magnitude greater than the RDA for iodine 4.   

 

Once the low iodide supply is depleted, TPO in the 

presence of H2O2 and organic substrate reverts to its 

peroxydase function which is the primary function of 

haloperoxydases, causing oxidative damage to mole-

cules nearest to the site of action: TPO and the sub-

strate thyroglobulin (Tg).  Oxydized TPO and Tg elicit 

an autoimmune reaction with production of antibodies 

against these altered proteins with subsequent damage 

to the apical membrane of the thyroid cells, resulting in 

the lymphocytic infiltration and in the clinical manifes-

tations of Hashimoto’s thyroiditis 4. 

 

Based on this proposed mechanism where deficiencies 

of magnesium and iodine induce autoimmune thyroidi-

tis, implementations of a complete nutritional program 

emphasizing magnesium combined with iodine supple-

mentation was effective in patients with this thyroid 

pathology, including autoimmune hyperthyroidism.  

Even a patient with atrophic autoimmune thyroiditis 

responded to this program 4.   
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Introduction 

Most of the research on treating psychiatric disease has 

been directed at neurotransmitters. Although this there 

has been some success with this approach, long-term 

prognosis with this approach is less than desirable. A 

growing body of data suggests that more natural ap-

proaches to Schizophrenia, bipolar disorder, and severe 

depression deserves further investigation and considera-

tion. The orthodox mindset has searched (in vain) for the 

anatomical and physiological basis of Schizophrenia, but 

to date, no theoretical models really provide meaningful 

insight (or effective treatment).1 The search for an ana-

tomical basis for Schizophrenia has engendered an enor-

mous, almost indigestible mass of data. No “common” 

genetic, morphological or microscopic abnormality has 

been found that is either necessary or sufficient for the 

diagnosis (except for ventricle enlargement, which is a 

non-specific finding). This has lead many to believe that 

Schizophrenia has less to do with genetic or anatomical 

factors, and more to do with dietary and environmental 

ones. The relationship of food to mental illness is top on 

the list of items that are particularly inflammatory to the 

orthodox medicine paradigm of mental illness.2 But is it 

really that simple? This article will review four major 

dietary and nutritional considerations that are linked to 

Schizophrenia. These are: (1) Casein and Wheat (gluten) 

allergy (more correctly termed hypersensitivity); (2) Es-

sential Fatty Acid Deficiency; (3) Niacin deficiency; 

And, (4) Glutamic Acid and Glycine supplementation. In 

addition, a few general/miscellaneous factors will be 

considered. The study of micronutrients and mental 

health is known as orthomolecular psychiatry, a term 

coined by two-time Nobel laureate Linus Pauling in a 

controversial 1968 essay. Pauling wrote that nutritional 

supplements, unlike psychotherapy or drugs, represent a 

way to provide 'the optimum molecular environment for 

the mind." Varying the concentrations of substances nor-

mally present in the human body, he wrote, may control 

mental disease even better than conventional treatments. 

Today the Society for Orthomolecular Health Medicine 

counts about 200 American members. One of the fore-

most practitioners, the Canadian psychiatrist Abram 

Hoffer, claims to have successfully treated thousands of 

schizophrenics with massive doses of vitamin C and nia-

cin. 

 

Casein, Gluten and Schizophrenia 

Casein is a protein found in milk, especially high in 

cow’s cheese and cow’s milk. Gluten is a protein found 

in grains, and is especially high in common wheat. It is 

interesting to note that the two predominantly used 

grains (wheat and barley) in this country are genetically 

engineered and have 5 times the gluten content and only 

1/3rd the protein content of the original wheat from 

which they were derived. This high gluten content is 

thought to be the culprit in allergic reactions, food intol-

erance, malabsorption, indigestion, mood disorders, ar-

thritis and a host of other symptoms and diseases. When 

scholars have studied disease patterns and the decline of 

various civilizations, many of the degenerative diseases 

developed when cultivation of these grains became a 

major part of the their diet. 

 

One consistent dietary factor linked to Schizophrenia is 

an allergy or sensitivity to wheat (specifically the wheat 

protein gluten).3 Epidemiologic data illustrate that the 

incidence of Schizophrenia is much less in societies that 

eat no wheat or rye but do eat other cereal grains (e.g. 

maize and millet).4 Historical and anthropological stud-

ies have shown a strong association between wheat con-

sumption and the incidence of Schizophrenia.5 For exam-

ple, in Finland and Sweden during World War II, these 

countries faced severe shortages of wheat and rye. Dur-

ing that time, the incidence of new cases of Schizophren-

ics declined acutely; while in countries that did not face 

such shortages, it remained the same or increased. Also, 

Schizophrenia is extremely rare in cultures that tradi-

tional eat wheat-free diets (e.g. South Pacific inhabitants 

of New Guinea and Micronesia). However, when these 

cultures, under Western Influence, convert to a high-

grain diet, the incidence of Schizophrenia rises sharply 

(about a 65% increase) to match that of other Western or 

Modernized Nations. Schizophrenia is also more preva-

lent (about 3 times)6 in celiac sprue (a gluten allergy that 

causes gastrointestinal, neurological and immunological 

problems).7,8,9 Studies have shown that Schizophrenics 

who are put on an exoprhin-free or low-exorphin diet are 

able to reduce their need for medications.10 And double-

blind challenges of introducing or removing exorphins 

from the diet of Schizophrenics shows a remarkable cor-

relation between behavior and symptoms (improving 

when exorphins are removed or limited).11 Furthermore, 

Schizophrenics who are assigned a lower gluten diet are 

discharged twice as quickly as those who are given a 

higher gluten diet.       

 

One hypothesis to explain how gluten can cause behav-

ioral changes (Note: gluten is also implicated in attention 
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deficit, hyperactivity, and autism) is what I call the 

Exorphin Dysfunction Hypothesis. Exorphin means en-

dorphins and enkephalins that come from outside 

(exogenous) the body. If you remember, endorphins and 

enkephalins are substances created within the body 

(endogenous) that have morphine like pain killing ef-

fects (and euphoric mood effects). [Note: A detailed re-

view of endorphins and enkephalins are beyond the 

scope of this paper]. 

 

When cereal proteins (grains) are ingested, gluten frag-

ments enter the blood stream. These gluten fragments 

have a very similar shape to the body’s own endorphins 

(including enkephalin peptides). These gluten fragments, 

therefore, can act upon endorphin receptors in the brain, 

which are heavily clustered in the frontal lobes and the 

lower limbic regions of the brain (the same regions im-

plicated in Schizophrenia according to the dopamine 

hypothesis). This can lead to mood disturbances, eupho-

ria, dysphoria (disturbed or altered mood), irritation, per-

ceptual distortions and even psychosis. Further lending 

credence to the Exorphin Dysfunction Hypothesis is 

studies using "mixed agonist/antagonists" drugs (e.g. 

cyclazocine and nalorphine) that artificially stimulate 

and suppress the body's endorphin receptors have been 

known to produce profound dysphoria bordering on psy-

chosis in patients.  

 

Gluten therefore, by its molecular mimicry of endorphins 

(and enkephalins) reacts with the brain's endorphin re-

ceptors in the same deleterious way as cyclazocine or 

nalorphine. Casein proteins in dairy products are also 

thought to have similar amino acid sequences to en-

kephalin, and also capable of interacting with brain re-

ceptors. 

 

It is interesting to note, that the degree to which this oc-

curs is highly individual along a spectrum from no dis-

turbance to severe sensitivity. The factors that make a 

person more susceptible to Exorphin Dysfunction are not 

fully known, but hypothesized to be genetic, environ-

mental, nutritional, bacterial (e.g. alternations in gut 

flora or infections), viral, and structural (e.g. alterations 

in the gut barrier integrity). Furthermore, some Schizo-

phrenics appear more sensitive to Exorphins than others; 

with research showing 20% being severely sensitive to 

even minute amounts of exorphins in the diet. 

 

From the above studies it would seem reasonable to as-

sume that gluten and casein have a negative effect some 

individuals with Schizophrenia, which is reversible upon 

instituting a wheat and dairy free diet. This is one many 

examples of illness being the result of individual mal-

adaptation to certain foods which are nonpathogenic in 

the majority of the population. Elimination diets should 

be a valuable adjunct in ruling out cryptic gluten sensi-

tivity in Schizophrenia.12 

 

Essential Fatty Acids and Schizophrenia 

Over the past 100 years a dramatic change in our diet has 

occurred. We have invented an industry of prepared 

foods made in factories and shipped to consumers via 

supermarkets. With this “invention”, shelf-life became a 

premium. EFAs, on the other hand, kill shelf-life be-

cause they have a tendency to go rancid when exposed to 

heat, light and oxygen. At the same time, large commer-

cial oil manufacturers began producing the refined vege-

table oils we are now so familiar with. Currently, 4 oils 

(soybean, cottonseed, corn, and canola) account for 96% 

of the vegetable oil use in the U.S. The omega-6:omega-

3 ratio of these combined oils is between 12:1 and 25:1. 

An estimate of the omega-6:omega-3 ratio in our diet 

100 years ago is between 3:1 and 5:1. This dramatic shift 

toward omega-6 oil consumption, coupled with the al-

teration of the fats via hydrogenation and oxidation is 

thought to be one of the leading factors in the rise of 

chronic illnesses.13 

 

Another consistent dietary factor linked to Schizophre-

nia, is the under consumption of (or increased need for) 

essential fatty acids (aka the “good” fats).14, 15, 16 Fatty 

acid deficiency has been linked to a variety of mental 

disorders, such as Schizophrenia, bipolar disorder and 

depression. Among criminals (whom have a higher inci-

dence of mental illness), treatment with essential fatty 

acids decreases behavior problems in prison by 1/3rd or 

more.18,19 

 

“Some researchers suspect that even mild deficiencies 

can affect the psyche long before any physical symptoms 

appear. Stephen Schoenthaler, a sociologist at California 

State University at Stanislaus, has been exploring the 

link between nutrients and mental health by giving basic 

vitamin and mineral supplements to prison inmates and 

juvenile detainees. Again and again, since the early 

1980s, Schoenthaler has found that when inmate nutri-

tion improves, the number of fights, infractions, and 

other antisocial behavior drops by about 40 percent. In 

each case, he has found, the calmer atmosphere can be 

traced to the mellower moods of just a few hotheads. 

The inmates most likely to throw a punch, he has discov-

ered, are the ones with the least nutritious diets and the 

lowest levels of critical nutrients…in the late 1990s, an 

Oxford University physiologist named Bernard Gesch 

decided to put the theories to a more rigorous test. Gesch 

divided 231 prisoners in one of Britain's toughest prisons 
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into two groups. Half were given a standard vitamin and 

mineral supplement each day as well as fish-oil capsules 

and omega-6 oil from evening primrose. The other half 

received placebos. The results, published in 2002 in The 

British Journal of Psychiatry, drew headlines on both 

sides of the Atlantic. They were also almost identical to 

Schoenthaler's. Over the course of approximately nine 

months, inmates taking supplements committed about 35 

percent fewer antisocial acts than the group taking place-

bos. A few weeks after the study started, the prison war-

den told Gesch that the administrative report that month 

showed no violent incidents had occurred. As far as he 

was aware, this had never happened in the history of the 

institution…”20  

 

The exact mechanism of the role of essential fatty acids 

in these disorders is not fully know, but can be hypothe-

sized to be: (1) Disruption of prostaglandins (local hor-

mone like messengers); (2) Changes in cell membrane 

structures and neurotransmitter receptor shape; (3) 

Changes in intracellular transport (e.g. the influx of cal-

cium into the cell); (4) Changes in cell electrical charge 

or conductance. Researchers have suggested that present

-day refining and food selection patterns have led to 

widespread deficiencies of omega-3 fatty acids in some 

industrialized countries, with a consequent increase in 

the incidence and prevalence of many medical and psy-

chiatric disorders.21 The hypothesis that changes in es-

sential fatty acid metabolism and, or availability being 

responsible for Schizophrenia is known as the 

“membrane phospholipids” model of Schizophrenia and 

may provide a unifying conceptual framework for not 

only understanding schizophrenia but also bipolar disor-

der, dyslexia, schizotypal personality disorder, other 

schizophrenia-like syndromes and possibly other psychi-

atric disorders.22,23 

 

“Early in life, an out-of-kilter stress response could 

cause healthy tissue in the body to break down over 

time, initiating chronic inflammatory reactions. Since 

certain inflammatory cells depend on high amounts of 

omega-3 fatty acids, shortages of these nutrients could 

arise. Without sufficient fatty acids, cell membranes 

(including those of brain neurons) may form defective 

structures, triggering a "vulnerability to develop chronic 

psychiatric diseases such as schizophrenia, dyslexia, au-

tism, and depression…This chain of events would help 

explain why a chronic maladaptive stress response and 

omega-3 fatty acid deficiency are common findings in 

individuals with these conditions.”24, 25 

 

Studies over the last 20 years and thousands of research 

articles have demonstrated the essential role of the 

omega-3, omega-6 and omega-9 fatty acids. Since the 

brain tissue is primarily composed of fatty acids, it 

makes sense to consider its fatty acid make up when ex-

amining affective disorders. [Of particular interest is the 

fact that the brain is 70% fat by dry weight].  

 

All cell membranes, particularly neuronal membranes, 

are made up of a high percentage of phospholipids (fats). 

The membranes of dendrite and synapses are 80% lipids 

by weight.  Neurotransmitters, and indeed all substances 

which are expressed, reabsorbed at the synapse, or move 

within the neurons, must cross these membranes. This is 

true of the excitatory amino acid systems, as well as do-

pamine, serotonin, acetylcholine and nor epinephrine.  

 

The treatment of psychiatric patients (Schizophrenia, bi-

polar, depression, ADHD) with essential fatty acids has 

resulted in significant reduction in symptoms, and some-

times complete remission of symptoms—without drugs. 

In a landmark 1999 study, Harvard psychiatrist Andrew 

Stoll found that bipolar patients who were given large 

doses of omega-3s did significantly better and resisted 

relapse longer than a matched group of patients who 

were given placebos. Case studies and double-blind 

studies have consistently demonstrated sustained im-

provement of both positive and negative symptoms in 

patients with chronic schizophrenia consuming certain 

fatty acids who were not being treated concurrently with 

conventional antipsychotic medications.26,27 

 

It is interesting to note that the onset of mental illness or 

psychotic episodes can be brought on by dieting (calorie 

restriction) and more importing food avoidance (the 

limitation or avoidance of fats). Without sufficient fatty 

acids, cell membranes (including those of brain neurons) 

may form defective structures, triggering a "vulnerability 

to develop chronic psychiatric diseases such as schizo-

phrenia, dyslexia, autism, and depression," the research-

ers explained.28 

 

Essential fatty acids actually work by turning on health-

promoting genes and interacting with receptors that can 

only be stimulated by these types of fats. The wrong 

types of fat either can’t turn on the right genes, turn on 

the wrong genes, or cause the signaling of the wrong 

messages.29 The demonization of all fats is not only mis-

guided, but extremely harmful to our health as different 

fats have different personalities. It is important not to 

stereotype all fat as “bad” so that we do not under con-

sume the “good” fats that are one of the most versatile 

and powerful health promoting substances ever discov-

ered. Essential fatty acids are an essential component of 

anyone’s diet who wishes to be and remain healthy.”30 
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In summary, recent studies are showing excellent treat-

ment results of psychiatric conditions through the use of 

essential fatty acids.31, 32 It is almost unbelievable that the 

treatment of these conditions, so long resistant to other 

forms of treatment, can be managed with the help of a 

simple, available and inexpensive nutritional supple-

ment.33 In addition, sometimes patients will present with 

an essential fatty acid deficiency, but may be suffering 

from a single or multi-nutritional deficiency, either 

solely or concurrently. This is because certain nutrients 

are necessary for the processing of essential fatty acids, 

especially nicotinic acid (niacin, vitamin B3), antioxi-

dants (also vitamin E and C), magnesium, and zinc (part 

of the desaturaze enzyme necessary to break down fatty 

acids). Deficiency of any one of these nutrients (or a 

combination of) can manifest as an essential fatty acid 

deficiency and as mental disorders.  

 

Nicotinic Acid (Niacin) 

Nicotinic Acid functions in over 50 known metabolic 

reactions, most of which are enzymatic. Its bioactive 

forms—NAD+, NADH, NADP, and NADPH—play 

important roles as catalysts in the energy production 

process in the cells, the breakdown of proteins and fatty 

acids, the synthesis of fatty acids, and the formation of 

steroid hormones and red blood cells.34 Niacin for the 

treatment of Schizophrenia is derived from the hypothe-

sis that metabolites of adrenaline and nor adrenaline are 

toxic and have neuro-mental consequences and that Nia-

cin helps metabolize these. In addition, Niacin, through 

its role in energy production, nitric oxide modulation, 

and essential fatty acid metabolism, is thought to be 

mechanisms through which it is beneficial.35  

 

One of the first associations between Nicotinic Acid and 

mental illness was its link to the disorder of Pellagra in 

the early 1900’s. Pellagra is a disorder of the four D’s—

dermatitis, diarrhea, dementia and death. However, Pel-

lagra (like all diseases) can occur along a spectrum of 

symptoms and does not always appear in the “text book” 

style so often quoted. The disease can consist of any of 

the following: bilateral, symmetrical skin lesions; hyper 

pigmentation of the skin; thickening of the skin; inflam-

mation of the tongue and mouth; indigestion; anorexia; 

neurasthenia; diarrhea; irritability; amnesia and delirium 

[and mood disturbances].36, 37 Pellagra was at epidemic 

proportions in the early part of the century and its cause 

was unknown. A member of the U.S. Public Health Ser-

vice, Joseph Goldberger, M.D., researched the crisis and 

noticed that poorer people were more likely to get the 

disease, as were people in prisons, asylums and orphan-

ages, where there was a limited diet [this same associa-

tion is seen in Schizophrenia].  Goldberger began experi-

ments on prison inmate volunteers, giving them the poor 

diet he associated with pellagra.  Within months many 

developed the disease. The symptoms were reversed 

when foods rich in vitamin B3 were added to the 

diet. Nicotinic acid (niacin), when its use was intro-

duced, cured hundreds of thousands of pellagra patients 

of their psychoses (dementia), as well as of the other 

physical manifestations of their disease (diarrhea and 

dermatitis).  

 

It is interesting to note that Nicotinic Acid was once con-

sidered a standard treatment for mental disorders. A fact 

evident by Dr. William Kaufman’s inadvertent discovery 

in 1951 that 758 psychotic patients treated with Nico-

tinic Acid had the added benefit of greatly improving the 

symptoms of all forms of arthritis and DJD 

(Degenerative Joint Disease)—even partially or fully 

reversing ankylosed joints.38 Recent research has con-

firmed a powerful role of Nicotinic Acid in treating joint 

pain, inflammation and lipid disorders (high cholesterol, 

low HDL, high LDL, and high Lipoprotein(a)).39 

 

Niacinamide’s primary mechanism of action is through 

its inhibition of PARS and TNF-α. Because inhibition of 

PARS suppresses inducible NO synthase, which reduces 

the generation of NO and peroxynitrite, niacinamide is 

able to interrupt this self-amplifying, positive feed-

forward cycle. Reactive oxygen species (ROS), most 

notably peroxynitrite and hydroxyl radicals, induce 

DNA strand breaks that lead to the activation of the re-

pair enzyme PARS. Unfortunately, PARS activation 

triggers a futile energy-consuming cycle, resulting in 

massive depletion of cellular NAD and ATP, leading to 

functional alterations of the cell and eventual cell death. 

PARS also regulates the expression of a number of 

genes, including the gene for collagenase and inducible 

nitric oxide (NO) synthase. Thus, PARS activation is 

inversely associated with joint tissue integrity. A related 

chain of events involves the activation of tumor necrosis 

factor-α (TNF-α), a cytokine that produces higher 

amounts of ROS (which further activates PARS); stimu-

lates production of other cytokines; and inhibits the syn-

thesis of cartilage matrix and contributes to cartilage 

loss. Not surprisingly, high levels of TNF-α are found in 

the synovial fluid and joints of certain individuals. 

 

Mohler has reported: "nicotinamide has properties in 

common with benzodiazepines (and barbiturates) in its 

action on spinal cord activity, and its anticonflict, anti-

convulsant, antiaggressive, muscle relaxant, and hyp-

notic action". Kennedy3 reported: "this drug 

(niacinamide) has a qualitatively similar effect to diaze-
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pam on the turnover of serotonin, nor adrenaline, dopa-

mine and GABA in those areas of the brain that are 

thought to be deranged in anxiety".40, 41 

 

As early as circa 1940, researchers reported treating doz-

ens of patients successfully with moderately large doses 

of niacinamide (½ to 1 ½ grams). None of these patients, 

interestingly, had any overt signs or symptoms of pel-

lagra (niacinamide deficiency) or any other vitamin defi-

ciency.  

 

More recently many other investigators have reported on 

the use of nicotinic acid and nicotinamide for the treat-

ment of mental disease. In several studies collectively 

involving over approximately several hundred psychiat-

ric patients, it was found that those who received niaci-

namide were less likely to be readmitted after discharge, 

and spend only ½ the time hospitalized. Hoffer and Os-

mond, who since 1952 have advocated and used nico-

tinic acid in large doses, in addition to the conventional 

therapy, for the treatment of Schizophrenia. Hoffer has 

collected data on more than a 1,000 patients treated with 

this approach.42 The dosage recommended by Hoffer is 3 

to 18 grams per day, as determined by the response of 

the patient, of either nicotinic acid or nicotinamide, to-

gether with 3 grams per day of ascorbic acid. Hoffer 

contends the vitamins neutralize an oxidized compound 

that causes hallucinations when it accumulates in the 

brains of patients. 

 

Niacinamide is tolerated well by schizophrenic patients 

and is safe. Some patients experience the “niacin” flush; 

however, within several days, the flush is no longer evi-

dent. Furthermore, new forms of niacinamide, such as 

sustained release and inositol hexanicotinate, have elimi-

nated this problem. Sedatives and tranquilizers can be 

used with niacin, but the effect of phenothiazines may be 

potentiated.43, 44 

 

Glutamic Acid (Glutamine) and Glycine 

Glutamine is an amino acid that is present at rather high 

concentration in brain and nerve tissue and plays an es-

sential role in the functioning of these tissues). Research 

has implicated dysfunction of glutamatergic neurotrans-

mission in the pathophysiology of schizophrenia. Dys-

function of glutamatergic neurotransmission (through N-

methyl-D-aspartate (NMDA) receptors) may play an 

important role in the pathophysiology of schizophrenia, 

especially of the negative symptoms and cognitive im-

pairments associated with the disorder, and is a promis-

ing target for drug development.45 Glutamatergic neu-

rons are the major excitatory pathways linking the cor-

tex, limbic system (emotional centers), and thalamus, 

regions that have been implicated in schizophrenia. Fur-

ther lending credence to the glutamate hypothesis of 

Schizophrenia is that the illicit drug PCP (“angel dust”) 

induce psychotic effects in humans that closely resemble 

positive, negative, and cognitive symptoms of schizo-

phrenia and behavior effects of PCT can be reversed by 

glycine.46  

       

Glycine, a small nonessential amino acid, functions as an 

obligatory coagonist at NMDA ative symptoms of 

schizophrenia. In one double-blind, placebo-controlled 

study of twenty-two treatment-resistant schizophrenic 

patients, treatment Glycine administration resulted in a 

30% reduction in negative symptoms. These findings 

support hypoglutamatergic hypotheses of schizophrenia 

and suggest a novel approach for the pharmacotherapy 

of negative symptoms associated with this illness.47 

Other studies have repeatedly confirmed these results.48, 

49, 50, 51 

 

General Nutritional Factors 

Other vitamins and substances influence the functioning 

of the brain. Beyond the nutrients already discussed, 

strongly associated with Schizophrenia is deficiencies or 

increased need for magnesium, vitamin C, B-vitamins 

(e.g. thiamine, folic acid, B12, riboflavin), zinc, and the 

amino acid glycine.52, 53, 54, 55, 56, 57, 58 

 

Magnesium: Although the evidence is inconsistent, some 

studies have found magnesium deficiencies in depressed 

patients. In addition, the mineral may work by enhancing 

the efficacy of other mood-stabilizing drugs.  

 

B-vitamins: Folic acid is a B vitamin essential to mood 

regulation and the development of the nervous system. 

Patients deficient in these appear to respond poorly to 

antidepressants. In one 2000 British study, 127 patients 

taking Prozac were also given either 500 micrograms of 

folic acid a day or a placebo. The folic acid group did 

significantly better, in particular the women, who fared 

30% better than the placebo group. Plasma folate levels 

below the tenth percentile of controls was associated 

with a 4- to 7-fold increased risk of having schizophre-

nia. There was a significant dose-response relationship 

between plasma folate concentrations and the risk for 

schizophrenia, and a protective effect by high plasma 

folate levels.59 Vitamin B12 is another vitamin strongly 

associated with mental illness, especially dementia and 

psychosis. Numerous researchers and dozens of articles 

have shown a higher incidence Of low B12 concentra-

tions in the blood of mental patients than in the popula-

tion as a whole illness.60, 61  

 

In a person dialogue with Dr. John Vlok Dommisse, one 
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of the world’s foremost experts on Vitamin B12 and 

mental illness, he writes: 

 

“I have published a long paper, a chapter in a book on 

anti-aging medicine, and a long letter on the psychiatric 

manifestations of vitamin B12 deficiency (1991, 1996a 

& b) and was the published 'expert' in a long 'The Expert 

Speaks' interview published in the March 1998 issue of 

Clinical Pearls News, a nutritional and preventive medi-

cine abstracts journal. (Dommisse) In all these publica-

tions I mention the review article from St Louis that 

shows which are the commonest psychiatric syndromes 

caused by this vitamin deficiency: mood disorders; de-

mentia; paranoid psychosis; and violent behavior 

(Zucker et al, 1981). Various authors have documented 

the psychotic (Hart/McCurdy), depressive (MacCallum), 

and consecutive affective and psychotic conditions in the 

same patient (Verbanck/LeBon). Doctors Levitt and 

Joffe, working at the Clarke Institute of Psychiatry in 

Toronto (where I trained, years earlier), published a re-

port about vitamin B12 deficiency causing the psychotic 

form of depression, in the British Journal of Psychiatry 

in 1988 (Levitt/Joffe). They also reviewed the medical 

literature and found that psychotic depression is more 

often caused by B12 deficiency than by any other known 

or unknown cause [emphasis mine]. This fact is hardly 

ever borne in mind when psychiatrists confront a case of 

psychotic depression and, when they do think of it and 

order a serum B12 level, they will more often than not 

still miss the deficiency because the lab "normal range" 

is so low that their patient's B12 level almost always ap-

pears to be in the "normal range". At least six neurologi-

cal and psychiatric papers, in top medical journals, have 

shown that the normal range should be regarded as at 

least 500-1,300 pg/ml (rather than 200-1,100), since the 

cerebrospinal fluid level can be deficient when the serum 

level drops below 500, and neuropsychiatric symptoms 

often occur at serum levels between 200 and 500 pg/ml 

(VanTiggelen et al, Lindenbaum et al, Mitsuyama/

Kogoh, Nijst et al, Ikeda et al, Regland). As for the still 

held misconception that the neuropsychiatric effects of 

B12 deficiency are always accompanied by a macrocytic 

anemia, it is humbling to know that this notion was al-

ready debunked in 1905 (Langdon)! Since then, many 

papers have stressed this point, including those by 

Strachan and Henderson 1965, Evans et al (1983) and 

Lindenbaum et al (1988).” 

 

Vitamin C: Vitamin C deficiency (even sub-clinical) can 

manifest symptoms of mental illness. In 1957 Akerfeldt 

reported that the serum of schizophrenics had been 

found to have greater power of oxidizing N,N dimethyl-

p-phenylenediamine than that of other persons. Several 

investigators then reported that this difference is due to a 

smaller concentration of ascorbic acid in the serum of 

schizophrenics than of other persons. This difference has 

been attributed to the poor diet and increased tendency to 

chronic infectious disease of the patients, and has also 

been interpreted as showing an increased rate of metabo-

lism of ascorbic acid by the patients. It may be that 

Schizophrenics have an increased metabolism of ascor-

bic acid, presumably genetic in origin, and that the in-

gestion of massive amounts of ascorbic acid has some 

value in treating mental disease. 

      

Inositol: This sugar molecule appears to make the brain's 

receptors more sensitive to serotonin, one of the chemi-

cal messengers that mediate mood. In a series of short-

term placebo-controlled trials, researchers at Ben Gurion 

University of the Negev in Israel found that large doses 

of inositol—12 to 18 grams a day—helped alleviate de-

pression, panic disorder, and obsessive-compulsive dis-

order. 

 

Summary 

More and more data is suggesting a role of nutrition in 

the cause, prevention and treatment of mental illness. If 

one eliminates milk/cheese, wheat, caffeine, alcohol and 

sweets, it would make a big difference on the symptoms 

of chronically mentally ill patients. In addition, palliative 

or curative effects may be possible by consuming a multi

-vitamin/multi-mineral [with a good amount of B-

vitamins] and adding a supplement program consisting 

of the following: 

 

 Essential Fatty Acids—Fish Oil (EPA/DHA) 3-6 

grams/day [Note: I recommend Kirunal, an EPA 

enhanced fish oil which provides an EPA to 

DHA ratio of 3:1 (which is the ratio shown 

beneficial in studies). Standard fish oil supple-

ments provide a 2:1 ratio of EPA to DHA]. 

 Essential Fatty Acids (250 mg of GLA/day) 

 Niacinamide 1-6 grams/day 

 Vitamin C 1-5 grams/day 

 Glycine 10-60 g/day 

 L-Glutamine 3-10 grams/day 

 Inositol 3-18 grams/day 

 

[Note: This is a pretty “hefty” supplement program, and 

the doses here are doses consistent with studies. No 

study to date, has seen if there is a “synergistic” effect 

between these supplements, thus allowing one to take 

less of each. In my experience, many patients often 

achieve clinical results with less than the above, espe-

cially when doing all the above. Start with the low dose 

and increase each until clinical response. *Indicates ab-
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solutely the most essential parts of the program.] 

In my experience, the presence of skin lesions, joint 

problems, gastrointestinal disturbances and concurrent 

mood disturbances strongly suggest a nutritional compo-

nent to the disease. What is also of concern in mental 

illness is that these patients tend to self-medicate with 

illicit drugs, especially alcohol. The problem with drugs 

and alcohol is they further interfere with the nutritional 

process by affecting digestion, storage, utilization, and 

excretion of nutrients.62 

 

Of course, not everyone with a vitamin deficiency grows 

violent or sinks into a clinical depression. So why might 

a nutritional supplement help only some people? Possi-

ble explanations include “inborn errors of metabo-

lism” (genes that require a person get more than the 

“average” of nutrients for proper function), changes in 

the blood-brain barrier permeability, frank or sub-

clinical (aka sub-optimal) nutrient deficiency and toxins.   

 

Nobel Prize winner Linus Pauling said, “The methods 

principally used now for treating patients with mental 

disease are psychotherapy chemotherapy and convulsive 

or shock therapy.” However, we have seen that perhaps, 

a more “natural” approach can compliment or replace 

these invasive approaches, which are often wrest with 

numerous side-effects and poor compliance.  
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