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Death & Taxes 
 

It is often stated that only two things in life are inevita-

ble — death and taxes.  But is there any reason to hurry 

either?  Lately, we have been hearing about hurrying 

death in Oregon with assisted suicide.  It seems that in 

1994, voters in Oregon passed a ballot initiative for 

“Death with Dignity.”  This legislation allowed physi-

cians to prescribe medications for the purpose of ena-

bling terminally ill patients to commit suicide. 

 

Our society values life above all else (at least American 

lives).  This value supersedes any amount of suffering a 

patient is going through, and autonomy stops short of 

their ability to end their suffering.  With acceptance of 

assisted suicide will the value we place on life be less-

ened as it slides down the “slippery slope” of our erod-

ing moral values? 

 

For these reasons, and many others, much controversy 

has surrounded this piece of legislation.  In 2001, Attor-

ney General John Ashcroft ruled that medicine to assist 

suicide is not a legitimate medical purpose under the 

1970 Controlled Substance Act. 

 

There are numerous studies documenting the importance 

of “quality of life” in health care, as opposed to simply 

treating the patient without regard to what the treatment 

does for the overall well-being of the patient.  The qual-

ity of life that the person experiences is now deemed as 

important as the benefits that may be provided. 

 

I would like to propose that this would be an excellent 

study to evaluate the benefits of natural therapies.  If 

holistic therapies improve the quality of life for those 

terminally ill patients, think what it would prove for 

overall health benefits.  Those who have no hope of re-

covery and have lost all interest in continuing their lives 

due to inescapable and constant pain and disability, and 

desire to end them, have nothing to lose.  After all, it’s 

not likely they have anything better to do. 

 

I am sure many alternative practitioners would be ex-

From the 
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Physiologics 



cited about the possibility of treating those individuals 

who have lost all hope for 30 days, then seeing how 

many still want to go through with ending their lives 

prematurely. 

 

The traditional treatment for health problems continues 

to be through drugs and/or procedures that are foreign to 

the body.  In other words, they are not what the body 

naturally requires.  In fact, several studies have reported 

that the average senior citizen is prescribed seven differ-

ent medications.  The medications alone often have un-

wanted side effects, which are referred to as adverse 

drug events (ADEs). 

 

These unwanted side effects can be found in much 

younger and healthier individuals, let alone people who 

are already terminally ill.  Although the possible side 

effects are well published for each individual drug or 

medication, we often have no idea what possible ADEs 

might be caused by a combination of two of these drugs, 

let alone numerous prescriptions.  Depression is a com-

mon ADE. 

 

What would the results be if, rather than prescribing a 

foreign chemical or invasive procedure, we would pro-

vide the body with what it really needs — vitamins, en-

zymes, minerals, air, water, light, and oxygen?  Would 

this concept be too novel of an approach for the pharma-

ceutical-based community to allow?  What would they 

have to lose? 

 

It is simply amazing how the body will respond in a 

positive manner when provided the substance it really 

needs.  Recently, in our clinic, we had a 64-year-old fe-

male who had been a long-time cigarette smoker.  About 

three months ago, she began expectorating blood on a 

daily basis.  She didn’t tell anyone about the bloody ex-

pectorations for 5-6 weeks.  She finally confessed when 

she woke up partially paralyzed and had to be hospital-

ized.  She had stage 4 non-small cell lung carcinoma that 

had metastasized to the brain.  She was given chemo-

therapy and radiation to debulk the tumors in her brain 

and was told to go home and get her affairs in order.  

She was brought to our clinic where we administered 

three intravenous vitamin C cocktails, with 25,000 mg of 

ascorbates.  When she first came in, she was listless and 

slept a lot during the treatment.  On the third and final 

treatment, she was conversing and laughing with the 

staff and other patients.  She passed away two weeks 

later.  While the treatment did not save her life, or even 

extend it, it did, however, give her a quality of life not 

possible through traditional medicine.  Again, what 

would there be to lose by providing a truly alternative 

care.  I believe many practitioners would jump at such a 

chance to prove that our last days need not necessarily 

be dreaded.   

 

 

 

 

Orthomolecular 



Us and them!  And who are they?  Not us!  The only 

thing we know for sure is that when we hear that “they” 

said something … anything, “we” (should) know that 

it’s our opponents’ opinion.  I believe that this thought is 

one I’ve pondered in depth since The Dark Side of the 

Moon came out on vinyl, or was that 8-track? 

 

From “It’s not nice to fool mother nature” to “the other 

white meat,” advertising teams, including scientific stud-

ies with ulterior motives, leave us, the consumers, with 

ambiguous outcomes/understandings.  That is until 

we’re told what the study or the advertisement means.  

Then oft’ times we are had before we even knew we 

were being taken.  Our thought process is ever so slyly 

veered from the truth, based on our personal experi-

ence/value system, to one with a new but foreign foun-

dation and too often malcontent.  We all remember the 

false statement made by the M&Ms advertisement 

claiming, “They melt in your mouth, not in your hands.”  

That was my first experience of being hoodwinked.  As 

a young child, I remember feeling violated.  It was an 

obvious lie, because on more than one occasion I had 

innocently poured M&Ms into my mouth via my hand, 

in a two step process of consumption, only to find stains 

of color remaining.  I never have liked to be lied to.  Not 

even just a little.  Unfortunately, as long there is the dis-

tinction between us and them there will always be the 

simple law of the “dog-eat-dog” jungle that states, 

“Figures don’t lie, but, then again, liars figure!” 

 

The “It’s not nice to fool mother nature!” margarine 

commercial was a classic in human mental manipulation.  

In this advertisement a lady stands up with outstretched 

hands, lightning flashing from her finger tips, proclaim-

ing the potential disaster resulting from monkeying 

around with creation.  The con occurs when we are sold  

on an unnatural butter substitute.  We were convinced by  

that ad because we are a proud lot.  It’s something else 

when we can get one over on mother nature. 

 

We’ve all noticed the pharmaceutical industry coming 

out full force with prescription drug advertisements.  

The commercials are done in such a way to make it 

sound glamorous to have even one of the side effects 

described.  I guess this is a take back to the days when 

everyone wanted to know what they had so they could 

talk/brag about it at bridge.  Propecia will treat baldness, 

but there are possible side effects of sexual dysfunction. 

The 

Legacy 
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Viagra can treat some forms of sexual dysfunction but 

has a potential side effect of thinning hair.  Have you 

noticed all of the different medications that can’t be 

taken with liver or kidney disease? And how many of 

these necessitate periodic laboratory liver serological 

screens?  I’ve never noticed any medications for in-

creased liver or kidney function, but if there were it’s a 

given that they would be encumbered with severe side 

effects.  The example that comes to mind is Fosamax as 

a treatment for osteoporosis. 

 

Cholesterol is a big buzz word.  Everyone wants their 

cholesterol below the magic 200 level or a statin drug 

must be sold.  There was a printed advertisement for 

Crestor that blatantly stated that our liver makes as much 

cholesterol as we need, but (just so we can continue to 

routinely avoid exercise and make bad dietary decisions) 

due to today’s hectic schedules, this medication can help 

to curtail the liver’s normal function.  Hello!  Has any-

one heard of rhabdomyolosis, a muscle wasting disease 

caused from crushing injuries, rare severe myolytic de-

generative diseases, and a side effect of statin drugs?  

Cholesterol hysteria is a bill of goods that the public can 

understand.  The attempt to side step the natural process 

of recuperation (i.e., normal metabolism — the cycle of 

anabolic and catabolic physical/chemical reactions) al-

ways makes rich fathers and poor sons. 

 

Emergency bypass surgeries, having never to my knowl-

edge been proven to add years of longevity to anyone’s 

life, are performed as prophylactic elective surgeries.  

Look at the years that elective coronary bypass surgeries 

have added to the lives of talk show host David Letter-

man and former President Bill Clinton.  Come to think 

of it, I guess emergency bypass surgery does add years 

to your life by making you appear to be a lot older than 

what you were before. 

 

Three groups of (deemed to be) healthy earth worms 

were subjected to three different environments.  Group 

one was placed in alcohol (90-proof bourbon whiskey).  

Group two was placed in a cubical filled with exhaled 

cigarette smoke (full-flavor Camel filtered brand).  

Group three was placed in dirt; decayed sawdust and 

peat moss 2:1 mixture.  The results of the study:  earth-

worms in group one and two died within the first hour of 

exposure to their aforementioned elements, whereas 

group three apparently flourished.  Conclusion:  90-

proof bourbon whiskey consumption or full-flavored 

Camel filter brand cigarette smoking will prevent earth 

worm infestation.  Obviously, this conclusion is errone-

ous at best, but how many cigarettes or whisky jugs were 

sold to an unaware/oblivious public using a flawed 

study.  It’s not nice to fool mother nature.   
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Introduction 

The essential element iodine is present in every organ 

and tissue of the human body, not just the thyroid gland.1  

Several cells beside the thyrocyte concentrate peripheral 

iodide against a gradient.  So far, the list of these iodide 

concentrating cells besides the thyrocyte has increased to 

include:  white blood cells, salivary and lacrimal glands, 

the ciliary body of the eye, the renal cortex, the pancreas, 

the liver, gastric, small, and large intestinal mucosa, the 

nasopharynx, the choroid plexus, skin, the adrenal cor-

tex, mammary glands, placenta, uterus and ovaries.2-6 and 

vide infra  In the target cells studied, the mechanism used to 

concentrate peripheral iodide involved an energy-

dependant transport of one atom of iodide sandwiched 

between two atoms of sodium across the cell mem-

brane.7 

 

Recently, a second mechanism for the cellular transport 

of iodine has been reported by several investigators in 

the thyroid, the mammary gland, and the renal cortex, 

namely a chloride/iodide transporter identified as pen-

drin.8-13  The iodine transporter, pendrin, was speculated 

to function at the apical membrane of the cell.  Rodri-

guez, et al14 identified a third human protein, homolo-

gous to NIS at the apical membrane of the human thyro-

cyte.  This new protein does not catalyze the accumula-

tion of iodide like NIS, but mediates its passive transfer.  

It was designated as human apical iodide transporter 

(hAIT). 

 

In the thyrocyte, the sodium/iodide symporter (NIS) is 

located in the basolateral membrane.  The peripheral 

iodide enters the thyrocyte via the symporter in the basal 

membrane and crosses the thyrocyte as iodide to exit the 

thyrocyte via the apical membrane transporter just prior 

to oxidation and organification.  In the case of the sym-

porter, iodide must bind to a site called the halide sym-

porter binding site before cellular uptake.  Other sub-

stances compete with iodide for these binding sites.  

These competing substances are called goitrogens, be-

cause they sometimes cause goiter by creating a relative 

iodide deficiency in the thyroid gland.  These substances 

also interfere with iodide transport and utilization in sev-

eral organs besides the thyroid gland, and a better term 

would be “iodide transport inhibitors” or “iodide utiliza-

tion inhibitors” instead of goitrogens, depending on 

whether the inhibition is at the cell membrane transport 

system or at intracellular sites of iodide oxidation and 

utilization.   

 

Iodine deficiency caused by these inhibitors is some-

times relative because peripheral iodide levels may be 

adequate, but the target cells are starving for iodide be-

cause these iodide transport inhibitors prevent the trans-

fer of peripheral iodide across the cell membrane of the 

target cell for iodide utilization.  Some iodide inhibitors, 

like fluoride and perchlorate, bind to the halide site of 

the symporter without being symported inside the cells.  

They cause oxidative damage to the halide binding site.  

Fluoride and perchlorate are iodide transport inhibitors.  

Bromide and thiocyanate not only attach to the halide 

binding site but are also transported inside the target 

cells, causing further damage by preventing oxidation 

and organification of iodide.  Bromide and thiocyanate 

are both iodide transport and iodide utilization inhibi-

tors.2 

 

A simple test to assess the efficiency of the iodide cellu-

lar transport system is greatly needed in order to quan-

tify the degree of defect/damage/inhibition of that sys-

tem in patients with decreased efficiency of the iodide 

transport system.  The saliva radioiodide/serum radioio-

dide ratio is used in neonates with elevated TSH and low 

thyroid hormone levels in order to confirm a congenital 

iodide symporter defect.15  The procedure involves in-

jecting radioactive iodide into the neonate and measuring 

the ratio of radioactivity between saliva and serum.  Ac-

cording to Viljder and Vulsma, a ratio >10 is considered 

normal, 3-10 — borderline, and <3 — abnormal.  

“Partial iodide transport defect is an ill-defined condi-

tion; if it exists, the diagnostic test results depend en-

tirely on the iodine intake, which varies greatly world-

wide.”15 

 

Stable iodide, instead of radioactive iodide, as the means 

to assess the efficiency of the iodide transport system 

has not been previously reported because of technical 

difficulties in measuring low levels of iodine in biologi-

cal fluids.  Measurement of stable iodide in serum and 

saliva under standardized conditions seems the ideal pro-

cedure for fine tuning the assessment of the iodide trans-

port efficiency, and it is the least invasive way to assess 

response of the symporter function following interven-

tion.  This approach would obviate the need to expose 

The Saliva/Serum Iodide 

Ratio as an Index of  

Sodium Iodide 

Symporter Efficiency 
 

by Guy E. Abraham, MD, David Brownstein, MD, 
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the patient to radioactive iodide.  A ratio near unity 

would indicate a severe defect/damage/inhibition of the 

symporter function.  An increase in the ratio following 

intervention would reflect an improvement in the sym-

porter function.  The data presented in this preliminary 

communication suggest that the saliva/serum iodide ra-

tio, using a stable iodide load, may be of value in assess-

ing iodide transport efficiency prior to, and following, 

nutritional intervention. 

 

Theoretical Considerations 

The expected serum inorganic iodide level under steady 

state conditions would be equal to the average daily in-

take of elemental iodine divided by the renal clearance 

rate of iodide, that is 43.5 L/day as we previously re-

ported.16  With an average daily intake of iodine at the 

level of the US RDA of 0.15 mg/day, the expected se-

rum level of iodide would be 0.0034 mg/L (0.15 mg/L 

divided by 43.5 L/day).  This level is below the sensitiv-

ity of our assay:  0.006 mg/L.16,17  To measure accurately 

the concentration of iodide in serum and saliva, a load of 

50 mg iodine is ingested and the samples of biological 

fluids are collected 24 hours later.  Based on our pub-

lished data,17 the levels of serum inorganic iodide 24 

hours following 50 mg of iodine/iodide were markedly 

above the sensitivity of our assay in normal subjects un-

d e r  c o n d i t i o n s  o f  p r e -  a n d  p o s t -

orthoiodosupplementation. 

 

The following information summarizes our findings on 

the 24-hour post-load serum iodide levels.  Serum inor-

ganic iodide levels were measured serially for 24 hours 

following the ingestion of four tablets of Iodoral® (50 

mg) in six normal women with normal body weight prior 

to orthoiodosupplementation.  The serum levels of inor-

ganic iodide 24-hour post-load were 0.45±0.051 mg/L 

(mean ± SD).17  Following three months of orthoiodo-

supplementation at 50 mg/day in eight normal subjects 

(three males and five females) who achieved whole body 

sufficiency for iodine, the 24-hour post-load serum inor-

ganic iodide were 1.1±0.18 mg/L.16 

 

The Procedure 

The subject ingests 50 mg of elemental iodine.  For the 

loading test, the amount of the load excreted in the fol-

lowing 24-hour urine collection is measured.  Whole 

body sufficiency for iodine is achieved when 90% or 

more of the load is recovered in the 24-hour urine collec-

tion.18  For the iodide transport efficiency test, 24±2 

hours following the intake of the 50 mg load, a serum 

sample is collected concomitant with a sample of mixed 

saliva.  Iodide levels in the serum and saliva samples are 

measured using the ion-selective electrode procedure we 

described previously.2,18 

 

Assessing whole body iodine sufficiency and iodide 

symporter function can be performed following the same 

loading test.  A 24-hour urine collection is initiated after 

50 mg iodine is ingested.  Twenty-four hours after the 

load, serum and saliva samples are obtained.  For assess-

ing whole body iodine sufficiency, the percentage of the 

load recovered in the 24-hour urine collection is meas-

ured in an aliquot of urine.  Using one sample each of 

urine, serum, and saliva 24 hours following the iodine/

iodide load, whole body iodine sufficiency, as well as 

the efficiency of the iodide transport system in the whole 

human body, can be evaluated. 

 

Results 

In order to test the validity of the saliva/serum iodide 

ratio as an index of the efficiency of iodide transport 

mechanism, we compared the ratios obtained in normal 

subjects who achieved whole body sufficiency for iodine 

w i t h  p a t i e n t s  p r i o r  t o  a n d  p o s t -

orthoiodosupplementation.  We first established a nor-

mal range of values based on data obtained in 14 normal 

subjects (five males and nine females) who achieved 

whole body sufficiency for iodine.  The mean ± SD for 

the saliva/serum ratios of iodide in these 14 subjects was 

44.2±13.7 with a range of 28-74.  The mean ± SD for the 

serum iodide levels 24 hours post-load in the same sub-

jects were 0.76±0.17 mg/L.   

 

In patients with an inefficient cellular iodide transport 

mechanism, the absorbed iodine/iodide is rapidly ex-

creted in the urine resulting in low serum iodide levels 

24 hours following a load of 50 mg iodine/iodide.19  In 

seven patients not on orthoiodosupplementation and with 

24-hour post-load serum iodide levels below 0.1 mg/L 

(normal is 0.45±0.051 mg/L), the mean ± SD of serum/

saliva iodide ratio was 4.1±1.5. 

 

In one female patient with breast cancer and elevated 

serum bromide level, following six weeks on orthoiodo-

supplementation at 100 mg iodine/day, serum bromide 

levels dropped 10-fold and saliva/serum ratio increased 

three-fold.  Although this patient was taking iodine prior 

to this study, we do not have data on serum bromide and 

saliva/serum iodide ratio previous to this intervention.  

At the beginning of this study, her serum bromide level 

was 121 mg/L (normal range 3-12 mg/L) and her saliva/

serum ratio was 22.  Following six weeks at 100 mg io-

dine/day, serum bromide was 12.7 mg/L and the saliva/

serum ratio increased to 61. 

 

In another female patient with breast cancer on orthoio-

dosupplementation for several months at 50-75 mg io-

dine, the saliva/serum iodide ratio was 48.  After de-
(Continued on next page) 
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creasing the iodine intake to 25 mg/day for six weeks, 

the ratio dropped to 24.  In a normal male volunteer on 

orthoiodosupplementation at 12.5 mg/day, for several 

months, the serum bromide level was elevated at 127 

mg/L and the saliva/serum iodide ratio was 9.3.  After 

six weeks at 50 mg/day, the serum bromide decreased to 

37.3 mg/L, and the ratio increased five time (48.6).  In a 

female patient with elevated serum fluoride level at 0.32 

mg/L (normal range: 0.001-0.048 mg/L), and a saliva/

serum iodide ratio of 1.1, orthoiodosupplementation at 

50 mg/day and vitamin C at 3 g/day for six weeks re-

sulted in a decrease in serum fluoride at 0.13 mg/L, and 

the saliva/serum iodide ratio increased to 47. 

 

We previously reported a case of iodide transport defect 

with elevated bromide levels that responded to low dose 

iodine (half tablet of Iodoral®/day) and vitamin C at 3 g/

day.19  This patient was hypothyroid on Synthroid at 50 

µg/day.  Following the nutritional intervention, she was 

able to stop the thyroid hormone.  Following three 

months off all nutritional supplementation, her saliva/

serum iodide ratio was 3.5.  We do not have data on sa-

liva/serum ratios prior to this current study.  We plan to 

repeat this ratio following reinstatement of the nutri-

tional program.  The negative correlation between serum 

bromide levels and the saliva/serum iodide ratios ob-

served in the patients reported in this article strongly 

suggests that bromide interferes with the cellular uptake 

of iodide.  More research is needed to identify the lowest 

serum bromide levels that result in significant interfer-

ence with the iodide transport system. 

 

Discussion 

The saliva/serum iodide ratio is currently used to diag-

nose congenital iodide transport defect in newborns with 

elevated TSH and low thyroid hormone levels.15  How-

ever, radioiodide is used in this test, not stable iodide.  

Congenital NIS defect as a cause of congenital hypothy-

roidism is extremely rare, with only 38 cases reported 

worldwide.2  In one case of homozygous missense muta-

tion of NIS, a saliva/serum radioiodide ratio of 1.6 was 

reported.20  This patient responded to potassium iodide 

therapy.  There is no consensus in the literature on the 

normal range of the saliva/serum iodide ratio.  Viljder 

and Vulsma15 stated that a value above 10 is considered 

normal, whereas Miki, et al20 think a normal ratio should 

be above 20.  Although congenital hypothyroidism due 

to sodium/iodide symporter defect is extremely rare, 

milder forms of iodine/iodide transport defect/damage 

throughout the whole body may be more common and 

undetected.2 

 

We have decided to investigate the potential diagnostic 

and prognostic value of a standardized procedure for 

assessing the saliva/serum iodide ratio, using the stable 

form of iodine instead of radioiodide.  Our first choice 

was to collect parotid saliva through a parotid gland 

canula.  However, this would require a special setup 

which is not commonly available.  Mixed saliva was 

then used and collected by spitting into a container after 

rinsing the mouth with water.  The preliminary results 

obtained with this procedure suggest that the saliva/

serum stable iodide ratio is a very sensitive index of io-

dide symporter function pre- and post-nutritional inter-

vention.   

 

Published data suggest that iodide symporter malfunc-

tion may play a role in several clinical conditions.  Sera 

from breast cancer patients block the cellular uptake of 

radioiodide using an in vitro system.21  The concentra-

tion of iodine in breast tissue from breast cancer is four 

times lower than breast tissue with benign breast dis-

ease.21  A significant difference in spot urine iodide lev-

els was observed between smokers and non-smokers in 

women attending a university breast center.22  Because 

of the increased serum thiocyanate levels in smokers,23,24 

a decreased efficiency of the symporter system would be 

expected.  This can now be confirmed with the saliva/

serum iodide ratio. 

 

The serum of 15% of patients with Hashimoto’s thyroid-

itis and 84% of patients with Graves’ disease have anti-

bodies against NIS.25  Using fluorescence excitation 

analysis (FEA) to measure the amount of stable (non-

radioactive) iodine in the thyroid gland, very low levels 

of thyroidal iodine have been reported in Hashimoto’s 

thyroiditis.  Palmer, et al26 reported a mean ± SD of 

10.3±2.2 mg in 15 normal men, 8.2±2.5 mg in 43 normal 

women and 4.4±3.1 mg in 30 cases of Hashimoto’s thy-

roiditis.  Okerlund,27 likewise, published values of 

9.9±4.5 mg in 26 men and 9.2±4.3 mg in 41 women.  In 

cases of Hashimoto’s thyroiditis, euthyroid patients had 

a mean ± SD of 4.8±3.7 mg and hypothyroid patients 

2.3±2 mg.   

 

The ideal set-up for the evaluation and follow-up of pa-

tients with iodide transport defect on nutritional inter-

vention should include measurement of stable iodide in 

the thyroid gland by FEA.  This would require the avail-

ability of equipment for performing FEA.  Unfortu-

nately, there is a moratorium in the US on the use of 

FEA to measure thyroidal stable iodine content, proba-

bly because it exposes the harmful effect of radioiodide 

and thyroid hormones in depleting the thyroid gland of 

iodine in patients not supplemented with iodine.2  In a 

recent textbook on thyroid cancer,28 published in 2000, 

Wartofsky wrote:  “Fluorescent thyroid scanning offers 
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special advantages in childhood and pregnancy due to 

minimal radiation exposure.  The procedure has been 

said to be nearly 100% sensitive but only 64% specific 

when cold areas are taken as positive results.  The proce-

dure employs 241Am, which has the ability to excite 

thyroidal iodine causing release of X-rays that quantita-

tively correlate with iodine content of the imaged tissue.  

Unfortunately, the required equipment is not widely 

available and accumulated data remain too limited to 

recommend standard use of this technique.” 

 

From a review of the literature, Wartofsky’s statement is 

true for the US but not Western Europe, Japan, and Rus-

sia.  Although US physicians are totally unaware of this 

technology, which was invented in the US by Hoffer in 

1971,29 it is routinely used in Europe.  Jonckheer and 

Deconinck30 wrote in 1982:  “After a preliminary inves-

tigative period, XRF scintigraphies are done routinely in 

our department, and the purpose of this review is to 

share our experience of more than 2,000 such determina-

tions with those that might be interested.”  

 

Published data on the safe and useful applications of 

FEA for both scanning of the thyroid gland and quantifi-

cation of intrathyroidal iodine suggest that it is safer and 

more informative than radioisotope scanning.  Some 

quotes follow. 

 

“Twenty-one patients in this series demonstrated single 

or multiple ‘cold’ nodules on either the fluorescent or 

the radioisotope scan.  No ‘cold’ nodule seen on the ra-

dioisotope scan was missed by the fluorescent scan.  

However, the fluorescent scan did pick up one nodule 

missed on the original isotope scan.”29 

 

“XRF measurement of ITI is an innocuous, easy-to-

perform procedure, readily accepted by the patients, that 

probes an important parameter of thyroid function which 

had to be neglected so far because of lack of appropriate 

means.  It opens up a new field of investigations in thy-

roid physiopathology but has already reached, to our 

mind, the stage of a routine clinical method.”30 

 

“The introduction of fluorescent thyroid scanning by 

Hoffer and associates in 1968, and further technical de-

velopments over the ensuing years have presented us 

with a new tool of potential use in thyroid diagnosis and 

research … Fluorescent thyroid scans may be preferable 

to conventional scans when the radiation dose needs to 

be kept as low as possible (as in children and pregnant 

women), when an expanded iodine pool reduces the up-

take of the radioactive tracer, and when a patient is on 

short-term thyroid-stimulating hormone-suppressing 

therapy with thyroid hormones … The technique allows 

us, however, to follow changes in iodine content of the 

thyroid in thyroid disease, such as Hashimoto’s thyroidi-

tis, in which this may have some prognostic implica-

tions.”31 

 

“The detection of iodine in a thyroid nodule by X-ray 

fluorescence pre-operatively would significantly de-

crease the probability of malignancy and the need for 

surgical excision.”32 

 

Pavoni,33 as well as Reiners, et al,34 used FEA to assess 

response of thyroidal iodine after administration of io-

dine supplementation.  This cannot be performed with 

radioisotope scanning.  Since US thyroidologists and 

radiologists would not have the incentive to set up FEA 

in their practice, a grassroots effort is needed, via proper 

education of physicians about the clinical importance of 

FEA in medical practice.  We are planning to evaluate 

the saliva/serum iodide ratio in several clinical condi-

tions prior to and following nutritional intervention.  We 

are evaluating the possibility of setting up the FEA tech-

nology in situ in order to correlate the saliva/serum ratio 

with the thyroidal iodine content.   
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Please Consider Two Things in the New Year 
 

Another year has gone by so quickly, and as we happen 

upon 2006, New Year’s resolutions come to mind.  I 

always believed that any time of year was appropriate to 

make promises and changes that would better our lives.  

This year, I ask that you consider two things that will 

change your professional life and, coincidentally, my 

request falls around the new year. 

 

Every month I receive a package of information from the 

diplomate program, and I find myself compelled to read 

through the notes.  I always find myself learning some-

thing new or reviewing something I learned previously 

but may have forgotten.  I take the notes and think of 

whom I may be able to help because I reviewed some 

material about cardiology or allergies.  I am fortunate to 

receive the information each month, and it reminds me 

how important continuing education really is.  Continu-

ing education should not be taken because your state 

dictates how many hours you need, but because it is im-

portant to stay current in your field, learn something 

new, review what you already know, and feel more con-

fident in your ability to help as many people as possible 

find good health. 

 

I encourage everyone, whether you have a DABCI or 

any other diplomate, to find out what topics are being 

offered in the DABCI program that may interest you 

because you do not know much about it or because a 

refresher course with new and current information may 

change you and your practice.  Taking 12 hours of your 

time to learn how to better help a patient, try a new lab 

test, take a better history, or purchase an EKG because 

you have learned how to use one can make a huge differ-

ence in your success as a physician in 2006.  For those 

of us who have taken the entire program, I would recom-

mend repeating a class or finally taking the one that you 

missed while going through the entire program.  Even if 

you do not have your diplomate, check out a weekend 

with a topic that intrigues you such as pediatrics or blood 

chemistry.  Schedules and topics for classes can be 

found at www.councildid.com or by calling (573)341-

8448. 

 

The second thing that I would like to ask is that you 

strongly consider attending the Council on Diagnosis 

and Internal Disorders Symposium 2006.  Block out 

your appointment books for July 27-30, and tell your 

staff you need a few days off to learn something new 

and meet with a group of like-minded physicians in 

beautiful Park City, Utah.  Please bring your family with 

you to enjoy the beauty Utah has to offer.  Every year we 

have a fantastic program with cutting edge speakers and 

information that you can take home to your practice and 

use on Monday morning.  There will be over 16 hours of 

education provided, and we will be holding our first an-

nual casino night which will include a gondola ride up 

the mountain  that will take us to dinner and a chance to 

beat the dealer at black jack.  More information about 

the symposium can be found on our web site at 

www.councildid.com. 

 

Sometimes we make resolutions in order to better our 

health, improve our family life, or become more success-

ful.  I would think that the two things that I am asking 

you to consider would do all three.  Give yourself a gift 

in 2006 and learn something new.  I wish you and your 

families a happy holidays and a safe and happy New 

Year!!   

Message from 

the ACA CDID 
 

 

by Cindy M. Howard, DC, DABCI, FIAMA 

President, ACA Council on Diagnosis and Internal Disorders 
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Introduction 

As primary care providers with specialized training in 

musculoskeletal medicine, chiropractic physicians typi-

cally play a dual role in clinical practice on a daily basis, 

generally striving to simultaneously accomplish two re-

lated goals in each patient:  1) promoting overall well-

ness and professionally-supervised patient-implemented 

preventive healthcare, and 2) alleviating acute and 

chronic musculoskeletal pain.  Both of these goals are 

important, given the tremendous financial and social im-

pact of musculoskeletal pain and the progressive deterio-

ration of Americans’ health.  At any given time, nearly 

30% of the American population suffers from muscu-

loskeletal pain, joint swelling, or limitation of move-

ment,1 and approximately one of every seven (14%) vis-

its to a primary healthcare provider is for the treatment 

of musculoskeletal pain or dysfunction.2  Resulting in 

more than $100 billion in US healthcare costs each year, 

back pain is the most prevalent medical problem, is the 

leading cause of long-term disability, and is the second-

leading cause of restricted activity and the use of pre-

scription and non-prescription drugs. 

 

The preventive healthcare and wellness promotion advo-

cated and implemented by chiropractic and naturopathic 

physicians is now more important than ever since the 

health of the American population is consistently and 

progressively declining:  obesity and diabetes are “ever-

growing” epidemics among children and adults;3,4 infant 

mortality has recently increased for the first time in 40 

years;5 and self-reported health status and health-related 

quality of life among adults are declining.6  From 1975 

to 2000, the incidence of cancer increased significantly, 

and the number of people diagnosed with cancer is ex-

pected to double in the next several decades.7 

 

Despite these negative health trends, America spends 

more on health care than any other nation — an unprece-

dented $1.55 trillion, which is roughly 15% of the US 

gross domestic product.8  From the perspective of cost-

effectiveness, the American health care system, currently 

dominated and “led” by the allopathic medical commu-

nity, delivers a very poor return on investment, and it 

appears that assertive wellness promotion and increased 

utilization of chiropractic and naturopathic healthcare 

may provide improved outcomes and decreased overall 

healthcare costs.9,10 

 

Excess Financial Burden of 

Medical Treatments in America 

American citizens, families, businesses, and communi-

ties are burdened by expensive medical management, 

assessments, and interventions.  Indeed, compared to 

those in other nations, impressive discrepancies exist 

between health care investments and outcomes in Amer-

ica, and the generalization that American patients spend 

more money for worse health outcomes11 has been 

termed “the American paradox” by the current author.12  

Compared to citizens of other nations, Americans spend 

more on medical care and receive more drugs and medi-

cal procedures,13,14 yet paradoxically, we experience the 

overall worst health outcomes among citizens of indus-

trialized nations.  In 2000, the Director of the World 

Health Organization’s Global Program on Evidence for 

Health Policy, Christopher Murray, MD, PhD,15 con-

cluded, “Basically, you die earlier and spend more time 

disabled if you’re an American rather than a member of 

most other advanced countries.” 

 

According to the 1999 review by Anderson and Poul-

lier,16 the average annual income for allopathic medical 

physicians in America (at approximately $200,000 per 

year) is disproportionately higher than the income for 

physicians in other countries (approximately $100,000 

per year), especially considering the superior health out-

comes that are commonplace in other nations that spend 

much less per capita. 

 

Recent data have shown that one in seven households — 

almost 20 million American families — faces significant 

financial hardships due to medical bills, and of these, 

almost two-thirds (about 13 million families) report dif-

ficulty paying for other basic necessities — rent, mort-

gage payments, transportation or food — as a result of 

medical debt.17  Half of all personal bankruptcies in 
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America are due to medical bills, thus creating a new 

subclass of Americans — “medical debtors.”18 

 

The toll of medical coverage is a heavy burden for 

American small businesses, too.  In 2003, health care 

costs rose about 15% for businesses with fewer than 200 

workers vs. 13.5% for those with 500 or more, and many 

small employers cited increases of 20% or more, leading 

USA Today19 to conclude, “That’s made [medical/health 

care] insurance the No. 1 small business problem.”   

Among Medicare recipients, more than one in seven 

(14%) report financial difficulties that result from medi-

cal bills.20 

 

In response to the rhetorical question, “What do we get 

for our money?” Money Magazine21 published in 2003 

that, “For a start, [we get] lots of technology.  Though 

the US has slightly fewer doctors per capita than the 

typical developed nation, we have almost twice as many 

MRI machines and perform vastly more angioplasties.  

We also get an extraordinarily rich health care industry:  

Last year, for example, shareholders in the drugmaker 

Pfizer saw after-tax earnings of $9.2 billion, reflecting a 

net profit margin of 28% …” 

 

A 2004 article in the Washington Post22 summarized, 

“Although they spend more on health care than patients 

in any other industrialized nation, Americans receive the 

right treatment less than 60% of the time, resulting in 

unnecessary pain, expense and even death …” 

 

This discrepancy between exorbitant costs and inferior 

results23 suggests the need to reconsider the paradigms 

and policies that shape American health care, especially 

if underutilized options exist for immediate implementa-

tion that can effect widespread health improvements at 

comparatively reduced costs. 

 

Significant Burden of Medical Iatrogenesis 

Americans suffer an astoundingly high level of iatro-

genic (doctor-induced) morbidity and mortality in the 

process of receiving medical care.  Drug interactions, 

drug “side effects,” prescription errors, unnecessary sur-

geries, nosocomial infections, and “hospital errors” are a 

leading cause of death in America.  The number of 

deaths due to “medication errors” more than doubled 

from 1983 to 1993.24  Lazarou, et al25 published a land-

mark report in JAMA in 1998, showing that hospital-

supervised administration of drugs leads to adverse ef-

fects in more than 2.2 million American patients and 

directly results in more than 100,000 deaths, thus 

“making these reactions between the fourth- and sixth-

leading cause of death.”  An article by Starfield26 pub-

lished in JAMA in 2000 documented that allopathic 

medicine is the third-leading cause of death in America 

after heart disease and cancer; this article can be para-

phrased as stating, “iatrogenic causes” result in “225,000 

deaths per year” constituting “the third-leading cause of 

death in the United States.”  Other estimates have been 

more conservative, such as the 1997 review by Holland 

and Degury27 in American Family Physician, wherein 

the authors note, “Recent estimates suggest that each 

year more than 1 million patients are injured while in the 

hospital and approximately 180,000 die because of these 

injuries.  Furthermore, drug-related morbidity and mor-

tality are common and are estimated to cost more than 

$136 billion a year.”  Thus, according to these authorita-

tive reviews, we can reasonably conclude that not less 

than 110,000, and up to 225,000, American patients are 

killed every year by adverse drug effects, hospital errors, 

and other “side-effects” of allopathic medicine.   

 

Numerous adverse effects are produced as a direct result 

of medical/pharmaceutical management of benign mus-

culoskeletal pain.  According to a 1998 review by 

Singh,28 “Conservative calculations estimate that ap-

proximately 107,000 patients are hospitalized annually 

for nonsteroidal anti-inflammatory drug (NSAID)-

related gastrointestinal (GI) complications, and at least 

16,500 NSAID-related deaths occur each year among 

arthritis patients alone.  The figures for all NSAID users 

would be overwhelming, yet the scope of this problem is 

generally under-appreciated.” 

 

More recently following the withdrawal of the arthritis 

drug rofecoxib (Vioxx) in late September 2004, Topol29 

extrapolated that as many as 160,000 adverse cardiovas-

cular events (including stroke, myocardial infarction, 

and death) may have resulted from the collusion of 

Merck’s intentional failure to withdraw what was known 

for years to be a dangerous drug, the FDA’s failure to 

enforce regulatory standards to protect the public, and 

the overutilization of Vioxx by the medical profession, 

which was well informed of the lethality of Vioxx for 

several years30 before Merck’s confessionary and belated 

withdrawal of the drug.  Dr. David Graham of the US 

FDA estimated that 27,000-55,000 Americans were 

killed by Vioxx.31,32  Soon after the withdrawal of Vi-

oxx, several other so-called “anti-inflammatory drugs” 

such as valdecoxib (Bextra),33 celecoxib (Celebrex),34 

and naproxen (Aleve)35 were likewise associated with 

excess cardiovascular injury and death.  Although the 

advertising-induced feeding frenzy on Celebrex made it 

the most successful drug launch in US history with more 

than 7.4 million prescriptions written within its first six 

months,36 within two years of its release, evidence link-

ing the drug to increased cardiovascular events 
(Continued on next page) 
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(including death) was accumulating,37 and the drug has 

since been linked to a wide range of adverse effects such 

as membranous glomerulopathy and acute interstitial 

nephritis,38 acute cholestatic hepatitis,39 and toxic epider-

mal necrolysis.40,41  When compared with placebo in car-

diac surgery patients, Bextra/valdecoxib is associated 

with a three-fold to four-fold increased risk of heart at-

tack, stroke, and death,42 and recently 7 million arthritis 

patients, many of whom are already at high risk for car-

diovascular disease, were being treated with this drug 

before it was withdrawn in April 2005.43,44 

 

The overutilization of surgical treatments for muscu-

loskeletal disorders also places an unacceptable burden 

on the nation’s healthcare system; for example, arthro-

scopic knee surgery is performed on at least 225,000 

middle-aged and older Americans each year at a cost of 

several billion dollars to Medicare, the Department of 

Veterans Affairs and private insurers,45 yet the results 

are no better than those obtained from placebo.46  In their 

2003 review of the literature, Bernstein and Quach47 

concluded, “Arthroscopy for degenerative conditions of 

the knee is among the most commonly employed ortho-

pedic procedures, but its effectiveness (like the effective-

ness of many surgical operations) has never been proven 

in prospective trials.” 

 

Inadequate Education and Training of 

Medical Physicians in Musculoskeletal Medicine 

Authoritative articles have recently concluded that 

“medical education is failing to prepare students ade-

quately for their future practice”48 and that medical edu-

cation “is currently being held together by peanut butter 

and bubble gum.”49  More specifically, allopathic medi-

cal education has recently been described as “woefully 

inadequate” in preparing medical doctors for the diagno-

sis and treatment of musculoskeletal conditions,50 and 

these deficits stem from the paucity of didactic and clini-

cal training provided to medical students in muscu-

loskeletal diagnosis and treatment.  In their 2004 review 

published in Physician and Sportsmedicine, Joy and Van 

Hala51 describe the formal training of a sample of 85 

recent medical graduates, “… the average time spent in 

rotations or courses devoted to orthopedics during medi-

cal school was only 2.1 weeks.  One-third of these ex-

aminees graduated without any formal training in ortho-

pedics.  As would be expected, these data suggest that 

limited educational experience contributes to poor per-

formance.” 

 

In 1998, Freedman and Bernstein52 published a landmark 

study in Journal of Bone and Joint Surgery wherein they 

administered a validated musculoskeletal competency 

examination to 85 recent medical graduates who had 

begun their hospital residency; 82% of these medical 

doctors failed to demonstrate basic competency on the 

examination, leading the authors to conclude, “We there-

fore believe that medical school preparation in muscu-

loskeletal medicine is inadequate.”  They repeated their 

study in 2002, and this time the examination questions, 

which had previously been validated by orthopedic spe-

cialists, were validated by directors of internal medicine 

departments; their conclusions stated, “According to the 

standard suggested by the program directors of internal 

medicine residency departments, a large majority of the 

examinees once again failed to demonstrate basic com-

petency in musculoskeletal medicine on the examina-

tion. It is therefore reasonable to conclude that medical 

school preparation in musculoskeletal medicine is inade-

quate.”53 

 

Most recently, in February 2005, Matzkin, et al,54 ad-

ministered a standardized test of musculoskeletal compe-

tency to 334 medical students, residents, and staff physi-

cians; the conclusion from their study reads as follows: 

“Seventy-nine percent of the participants failed the basic 

musculoskeletal cognitive examination.  This suggests 

that training in musculoskeletal medicine is inadequate 

in both medical school and nonorthopaedic residency 

training programs.” 

 

Insufficient training in musculoskeletal management 

might be expected to produce negative clinical conse-

quences and an increased reliance on stereotypic and 

simplistic (rather than personalized and comprehensive) 

treatments such as the overutilization of so-called “anti-

inflammatory” drugs.  Furthermore, such a high level of 

incompetence among recently graduated medical doctors 

in basic musculoskeletal assessment may represent a 

public health risk to patients seeking care.  In sum, the 

research is consistently showing that medical physicians 

are inadequately trained in the management of muscu-

loskeletal disorders and that some of the surgical inter-

ventions they impose on hundreds of thousands of 

Americans each year fail to produce clinical results, 

while burdening the government, private insurers, and 

individual patients with billions of dollars in unjustified 

expenses for treatments already proven to be without 

value. 

 

Chiropractic and Naturopathic Physicians Receive 

Broad Training Including Musculoskeletal Medicine 

In contrast, chiropractic and naturopathic physicians re-

ceive extensive training in the management of outpatient 

musculoskeletal disorders during their course of gradu-

ate health care training, which typically lasts from four 

to six years.  Although some differences exist between 
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the naturopathic and chiropractic professions in terms of 

philosophy and clinical interventions, physicians in these 

professions share almost identical clinical goals:  to help 

patients become as healthy as possible without the use of 

drugs and surgery via the implementation of comprehen-

sive treatment plans that emphasize safe and effective 

natural interventions such as personalized diets, thera-

peutic exercise, nutritional supplementation, and preven-

tive, holistic healthcare.55  Following the basic science 

courses, which are similar in medical, osteopathic, natu-

ropathic, and chiropractic schools,56 doctorate students 

in the health sciences learn different clinical therapeu-

tics.  Allopathic students learn to use drugs and surgery 

as their main interventional tools.  Naturopathic students 

receive training in manual physical manipulation 

(including spinal manipulation), therapeutic diets, clini-

cal and interventional nutrition, botanical medicines, 

lifestyle counseling, environmental medicine, and other 

modalities, and licensed naturopathic physicians com-

monly practice as generalists and family doctors.57-60  

Chiropractic students learn clinical nutrition, and receive 

extensive training in manual physical manipulation and 

physical rehabilitation and therapeutic exercise. 

 

Safety and Effectiveness of Spinal 

Manipulation for Spine-Related Pain 

In accord with this comprehensive training in muscu-

loskeletal management, numerous sources of evidence 

demonstrate that chiropractic management is much safer 

and less expensive than allopathic medical treatment, 

particularly for treatment of low-back pain.  In their ex-

tensive review of the literature, Manga, et al,61 published 

in 1993, that chiropractic management of low-back pain 

is superior to allopathic medical management in terms of 

greater safety, greater effectiveness, and reduced cost.  

They concluded, “There is an overwhelming body of 

evidence indicating that chiropractic management of low

-back pain is more cost-effective than medical manage-

ment … There would be highly significant cost savings 

if more management of LBP [low-back pain] was trans-

ferred from medical physicians to chiropractors.” 

 

In a randomized trial involving 741 patients, Meade, et 

al,62 showed, “Chiropractic treatment was more effective 

than hospital outpatient management, mainly for patients 

with chronic or severe back pain … The benefit of chiro-

practic treatment became more evident throughout the 

follow-up period.  Secondary outcome measures also 

showed that chiropractic was more beneficial.” 

 

A three-year follow-up study by these same authors63 in 

1995, showed, “At three years the results confirm the 

findings of an earlier report that when chiropractic or 

hospital therapists treat patients with low-back pain as 

they would in day-to-day practice, those treated by chi-

ropractic derive more benefit and long-term satisfaction 

than those treated by hospitals.” 

 

Most recently, in 2004, Legorreta, et al,64 reported that 

the availability of chiropractic care was associated with 

significant cost savings among 700,000 patients with 

chiropractic coverage compared to 1 million patients 

whose insurance coverage was limited to allopathic 

medical treatments.  Simple extrapolation of the average 

savings per patient in this study ($208 annual savings 

associated with chiropractic coverage) to the US popula-

tion (295 million citizens in 200565) suggests that, if 

fully implemented in a nation-wide basis, America could 

save $61,360,000,000 (more than $61 billion per year) in 

annual health care expenses by insuring chiropractic for 

all citizens, in contrast to failing to provide such cover-

age. 

 

Obviously, extrapolations such as this should consider 

other variables, such as the relatively higher prevalence 

of injury and death among patients treated with drugs 

and surgery.66,67  A literature review by Dabbs and 

Lauretti68 showed that spinal manipulation is safer than 

the use of NSAIDs in the treatment of neck pain.  Con-

trasting the rates of manipulation-associated cerebrovas-

cular accidents to the dangers of medical and surgical 

treatments for spinal disorders, Rosner69 noted, “These 

rates are 400 times lower than the death rates observed 

from gastrointestinal bleeding due to the use of nonster-

oidal anti-inflammatory drugs and 700 times lower than 

the overall mortality rate for spinal surgery.” 

 

Similarly, in his review of the literature comparing the 

safety of chiropractic manipulation in patients with low-

back pain associated with lumbar disc herniation, Ol-

iphant70 stated, “The apparent safety of spinal manipula-

tion, especially when compared with other [medically] 

accepted treatments for [lumbar disk herniation], should 

stimulate its use in the conservative treatment plan of 

[lumbar disk herniation].” 

 

Nutritional Interventions for Alleviating Pain 

and Inflammation and Promoting Optimal Health 

The process of inflammation is not unalterable, nor must 

pharmaceutical drugs always be employed to modify its 

course.  Numerous dietary, nutritional, and botanical 

medicines can favorably influence the pathways in-

volved in inflammation and the resultant clinical seque-

lae.  Unlike pharmaceutical drugs, which are generally 

designed to target a specific, isolated event along the 

cascade (as seen with selective cyclooxygenase-2 or 

COX-2 inhibitors), natural therapeutics generally inter-
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vene at numerous junctures, thus allowing for safe, yet 

powerful, clinical benefit, generally with nonexistent or 

negligible adverse effects.  An altruistic interest in our 

patients’ care and adherence to scientific principles con-

verge to direct us against the use of popular symptom-

suppressing and anti-inflammatory chemical drugs 

which all-too-often accelerate joint destruction71 and 

premature mortality72,73 and to instead choose a more 

rational and holistic approach that improves long-term 

health outcomes.74-76  It is important to note that inflam-

mation is a systemic phenomenon which is more appro-

priately and effectively ameliorated by whole-body im-

provements than it is by single-intervention therapies 

that target isolated enzymes and biochemical processes. 

 

In contrast to the vast majority of medical doctors, who 

have been graduated and licensed without any formal 

training in nutrition, all chiropractic physicians must 

have completed graduate-level training in nutrition be-

fore graduation and licensure.  Accordingly, the majority 

of chiropractic physicians utilize nutritional interven-

tions as important components of their clinical strategy 

for improving their patients’ health and alleviating pain 

and inflammation.77  As described in the following sec-

tions, specific dietary modifications and nutritional sup-

plements are well-documented as tremendously effective 

in promoting overall health, reducing the risk for, and 

severity of, serious illness, and alleviating pain and in-

flammation without the expense, inefficacy, and adverse 

effects seen with commonly employed medical treat-

ments.  Although treatments need to be tailored to the 

individual patient, the following list reviews several of 

the more commonly employed interventions. 

 

Avoidance of the Standard American Diet (SAD):  The 

standard Western diet — typified by the common 

American diet with an abundance of omega-6 and trans 

fatty acids, simple sugars and starches, nutritionally-

depleted convenience foods, and a serious deficiency of 

vitamins, minerals, omega-3 fatty acids, and phytonutri-

ents — is proinflammatory in nature and contributes di-

rectly to the initiation and exacerbation of chronic in-

flammation and disorders such as joint destruction, dia-

betes mellitus, cardiovascular disease, and cancer.78-80 

 

Consumption of refined “simple” carbohydrates, such as 

sugar, white bread, pastry, candy, and fruit juice, gener-

ally leads to a rapid increase in blood glucose followed 

by an accompanying increase in insulin.  While it is well 

known that elevation in blood glucose following con-

sumption of sugar or fruit juice results in oxidative 

stress81 and to suppression of immune function 

(inhibition of neutrophil-mediated bacterial phagocyto-

sis82) for several hours, only recently has glucose con-

sumption (75 grams; 300 calories) been shown to di-

rectly promote inflammation and to increase expression 

of chondrolytic enzymes such as matrix metalopro-

teinase-2 (MMP-2) and MMP-983.  Higher levels of 

these enzymes correlate with, and appear to contribute 

to, the progression of joint destruction.84  Wheat con-

sumption can trigger migraine headaches,85 and in recent 

experimental studies, the wheat protein gliadin was 

shown to induce a pro-inflammatory effect via activation 

of NF-kappaB.86,87 

 

Cow’s milk can contribute to adverse effects including 

migraine headache,88 otitis media,89 and joint inflamma-

tion,90,91 and it is a rich source of emulsified arachidonic 

acid which is the precursor to prostaglandins and leukot-

rienes and their pain-enhancing and joint-destroying 

properties via prostaglandin-E2 (PG-E2), PG-I2 and PG-

F2α, leukotriene-B4, and 5-HETE as illustrated in Figure 

1.  Rich sources of arachidonic acid, such as cow’s milk, 

beef, liver, pork, and other grain-fed land animal meats, 

add fuel to the inflammatory fire by providing the bio-

chemical precursor (arachidonic acid) which is necessary 

for the production of prostaglandins, thromboxanes, and 

leukotrienes that promote and perpetuate processes such 

as atherosclerosis,92 cancer,93 arthritis and joint destruc-

tion.94 

 

To demonstrate the pro-inflammatory effect of a typical 

Western meal, Aljada, et al,95 administered a single meal 

of egg and sausage muffin sandwiches with two hash 

browns and documented a postprandial increase of 150% 

for NF-kappaB (from ~190 to ~510 AUC) which lasted 

for approximately two hours and was associated with 

increases in oxidative stress and the inflammatory 

marker CRP.  Thus, data are consistent with the general 

conclusion that typical Western dietary components, in-

cluding refined carbohydrates, cow’s milk, wheat, and 

arachidonate-rich animal products, will promote pain, 

free-radical damage, immunosuppression, inflammation, 

and numerous diseases via molecular, immunological, 

and biochemical mechanisms.  Thus, treatment of any 

chronic inflammatory condition must also include diet 

modification and avoidance of proinflammatory foods. 

Clinically we see that anti-inflammatory efficacy is al-

ways improved following dietary improvements as de-

scribed in the following section. 

 

Paleo-Mediterranean Diet:  The health-promoting diet 

of choice for the majority of people is a diet based on 

abundant consumption of fruits, vegetables, seeds, nuts, 

omega-3 and monounsaturated fatty acids, lean meats, 

and fish.  This diet prohibits and obviates overconsump-

tion of chemical preservatives, artificial sweeteners, and 
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carbohydrate-dominant foods such as candies, pastries, 

breads, potatoes, grains, and other foods with a high gly-

cemic load and high glycemic index.  This “Paleo-

Mediterranean Diet” is a combination of the 

“Paleolithic” or “Paleo diet” and the well-known 

“Mediterranean diet”, both of which are well-described 

in peer-reviewed journals and the lay press.  The Medi-

terranean diet is characterized by increased proportions 

of legumes, nuts, seeds, whole grain products, fruits, 

vegetables (including potatoes), fish and lean meats, and 

monounsaturated and n-3 fatty acids.96  This diet is con-

sistently associated with improvements in insulin sensi-

tivity and reductions in cardiovascular disease, diabetes, 

cancer, and all-cause mortality.97  The Paleolithic diet 

detailed by collaborators Eaton,98 O’Keefe,99 and Cor-

dain100 is similar to the Mediterranean diet except for 

stronger emphasis on fruits and vegetables (preferably 

raw or minimally cooked), omega-3-rich lean meats, and 

reduced consumption of starchy foods, such as potatoes 

and grains, the latter of which were not staples in the 

human diet until the last few thousand years.  Emphasiz-

ing the olive oil and red wine of the Mediterranean diet 

and the absence of grains and potatoes per the Paleo diet 

appears to be the way to get the best of both dietary 

worlds; the remaining diet is characterized by fresh 

whole fruits, vegetables, nuts (especially almonds), 

seeds, olive oil, lean meats rich in n-3 fatty acids, and 

red wine in moderation.  In sum, this dietary plan along 

with the inclusion of garlic and dark chocolate (a rich 

source of cardioprotective, antioxidative, and anti-

inflammatory polyphenolic flavonoids101,102) is expected 

to reduce adverse cardiovascular events by more than 

76%.103 

 

Biochemical justification for this type of diet is ample 

and is well-supported by numerous long-term studies in 

humans wherein both Mediterranean and Paleolithic di-

ets result in dramatic reductions in disease-specific and 

all-cause mortality.104-107  Diets rich in fruits and vegeta-

bles are sources of more than 5,000 phytochemicals, 

many of which have antioxidant, anti-inflammatory, and 

anti-cancer properties.108  Oleic acid, squalene, and phe-

nolics in olive oil and phenolics and resveratrol in red 

wine have antioxidant, anti-inflammatory, and anti-

cancer properties and also protect against cardiovascular 

disease.109  N-3 fatty acids have numerous health bene-

fits via multiple mechanisms as described in the sections 

that follow. 

 

Increased intake of dietary fiber from fruits and vegeta-

bles favorably modifies gut flora, promotes xenobiotic 

elimination (via flora modification, laxation, and overall 

reductions in enterohepatic recirculation), and is associ-

ated with reductions in morbidity and mortality.  Such a 

“Paleolithic diet” can also lead to urinary alkalinization 

(average urine pH of ≥7.5 according to Sebastian, et 

al110) which increases renal retention of minerals for im-

proved musculoskeletal health111-113 and which increases 

urinary elimination of many toxicants and xenobiotics 

for a tremendous reduction in serum levels, and thus the 

adverse effects from chemical exposure or drug over-

dose.114  Ample intake of amino acids via dietary pro-

teins supports phase-2 detoxification (amino acid and 

sulfate conjugation) for proper xenobiotic elimina-

tion115,116 provides amino acid precursors for neurotrans-

mitter synthesis and maintenance of mood, memory, and 

cognitive performance,117-120 and prevents the immuno-

suppression and decrements in musculoskeletal status 

caused by low-protein diets.121 

 

Described here for the first time, the “supplemented Pa-

leo-Mediterranean diet” provides patients the best of 

current knowledge in nutrition by relying on a founda-

tional diet plan of fresh nuts, seeds, fruits, vegetables, 

fish, and lean meats which is adorned with olive oil for 

its squalene, phenolic antioxidant/anti-inflammatory and 

monounsaturated fatty acid content.  Inclusive of medi-

cal foods, such as red wine, garlic, and dark chocolate, 

which may synergize to effect a greater than 76% reduc-

tion in cardiovascular disease,122 this diet is supple-

mented with rational doses of additional vitamins, min-

erals, and fatty acids for reasons described in the sec-

tions that follow. 

 

Multivitamin/Multimineral Supplementation:  Leading 

pioneers in the science of nutritional medicine include 

the late Roger Williams, whose classic texts Biochemical 

Individuality123 in 1956, and Nutrition Against Dis-

ease124 in 1971, established the scientific and conceptual 

rationale for the use of interventional nutrition for the 

preservation of health and in the treatment of human dis-

ease, and Linus Pauling, whose concept of using the 

“right molecules” such as vitamins, minerals, and other 

dietary factors opened the field of “orthomolecular medi-

cine.”125,126  More recently, Robert Heaney127 advanced 

our understanding of the adverse effects of chronic sub-

clinical nutritional deficiencies with the phrase “long-

latency deficiency diseases”, and Bruce Ames has 

helped us appreciate the importance and biochemical/

physiologic mechanisms of optimal nutrition128 and high

-dose vitamin supplementation,129 respectively.  Al-

though practitioners of natural health care have long ad-

vocated the use of supplemental vitamins and minerals, 

the value of this health-promoting practice has only re-

cently been conceded by allopathic groups such as Har-

vard Medical School and the American Medical Asso-

ciation (AMA)130 who stated in 2002, “Most people do 

THE ORIGINAL INTERNIST     Winter   2005 165 

(Continued on next page) 



not consume an optimal amount of all vitamins by diet 

alone … it appears prudent for all adults to take vitamin 

supplements.”  Vitamin and mineral supplementation 

helps compensate for inadequacies of foods grown in 

depleted soils or by non-organic techniques131,132 and to 

ensure adequate nutritional intake during times of die-

tary indiscretion (reduced intake) or illness (increased 

utilization or excretion).  Since vitamins commonly 

function as enzyme cofactors, their daily consumption is 

required to maintain enzymatic activities, and their pro-

vision in supraphysiologic quantities can be used to 

overcome genotrophic defects and facilitate activity in 

variant (i.e., “slow” or “defective”) enzymes.133  Vitamin 

E supplementation must be in the form of mixed toco-

pherols and include a high (~40%) percentage of gamma

-tocopherol134 to avoid the purported adverse effects of 

alpha-tocopherol when used alone,135 and vitamin E ap-

pears to improve the action of insulin136 and to amelio-

rate neurodegenerative disorders,137 arthritic pain,138 in-

flammation in diabetics,139 and may provide protection 

against the effects of urban pollution.140 

 

Excess vitamin A clearly carries a risk of hepatotoxic-

ity141 and is controversially associated with an increased 

risk for birth defects when consumed in doses greater 

than 10,000 IU per day by pregnant women.  The most 

notable exception to the generally health-promoting 

benefits of mineral supplementation is iron, which 

should not be administered to those who are not iron 

deficient due to its oxidative and oncogenic proper-

ties.142  Indeed, iron overload is quite common in the 

general population,143 and particularly among patients 

with musculoskeletal pain,144-146 and is causatively asso-

ciated with numerous maladies including cardiovascular 

disease,147,148 cancer,149,150 diabetes mellitus,151 hypo-

gonadism and infertility,152 thyroid disorders,153 infec-

tious disease,154 and spinal and peripheral arthropathy.155

-156  It is clear that physicians of all disciplines have the 

obligation to test patients with chronic arthropathy for 

the presence of iron overload.157-159 

 

Generally speaking, vitamin/mineral supplementation 

has been shown in clinical trials to improve nutritional 

status and reduce the risk for chronic diseases,160,161 im-

prove mood,162 enhance well-being,163 potentiate antide-

pressant drug treatment,164 alleviate migraine headaches 

(when used with diet improvement and fatty acids165), 

improve immune function and infectious disease out-

comes in the elderly166 (especially diabetics167), reduce 

morbidity and mortality in patients with HIV infec-

tion,168,169 alleviate premenstrual syndrome,170,171 amelio-

rate bipolar disorder,172 reduce violent and antisocial 

behavior in children173 and incarcerated young adults 

(when used with essential fatty acids174), improve scores 

of intelligence in children,175 and to benefit children with 

attention deficit and hyperactivity disorder.176  Vitamin 

supplementation has anti-inflammatory benefits as evi-

denced by significant reduction in CRP in a double-blind 

placebo-controlled trial.177  Of course, dietary modifica-

tion and nutritional supplementation needs to be tailored 

to the needs, goals, health status, and drug use (if any) of 

each individual patient; however, the recommendations 

included in this article will be safe and beneficial for the 

vast majority of patients.  

 

Fatty Acid Supplementation:  The typical American/

Western style of eating results in dramatic alterations in 

fatty acid intake and, therefore, body composition com-

pared to what is seen with diets based on whole, natural 

foods.  In particular, the reduction in omega-3 fatty acids 

and increase in omega-6 fatty acids has resulted in a mo-

mentous shift in the ratio of n-3 to n-6 fatty acids from 

the historical norm of approximately 1:1 or 1:2 to the 

current ratio of 1:20 or 1:30.178  Given that n-3 fatty ac-

ids are anti-inflammatory and that the predominant n-6 

fatty acids (linoleic acid and arachidonic acid) are proin-

flammatory, it is clear that the modern deviation from a 

healthy intake of fatty acids has contributed to the epi-

demics of modern inflammatory diseases such as arthri-

tis, cardiovascular disease, and cancer.  The four most 

important fatty acids worthy of supplementation for their 

anti-inflammatory benefits are n-6 gamma-linolenic acid 

(GLA) and the n-3 fatty acids, alpha-linolenic acid 

(ALA), eicosapentaenoic acid (EPA), and docosahex-

aenoic acid (DHA).  These biochemical pathways are 

provided in Figures 1 and 2.  GLA is converted to di-

homo-GLA which is the precursor to anti-inflammatory 

eicosanoids, prostaglandin E-1 (PG-E1) and 15-HETrE.  

PG-E1 decreases platelet aggregation,179 inhibits vascu-

lar smooth muscle cell proliferation in vitro,180 causes 

vasodilation,181 and thus helps lower blood pressure.182  

15-HETrE has potent anti-inflammatory action by inhib-

iting the conversion of arachidonic acid to leukotrienes 

via inhibition of 5-lipoxygenase and 12-

lipoxygenase.183,184  Clinically, this is very important 

because several common and serious health problems, 

including allergy, asthma, cardiovascular disease, and 

cancer, are at least partially dependent upon the function 

of lipoxygenase for the production of leukotrienes.  No-

tably, prostate cancer cells can be rapidly killed in vitro 

by lipoxygenase inhibition.185 

 

Clinical benefit associated with GLA supplementation is 

seen in patients with, eczema,186 breast cancer (when 

used with tamoxifen187), premenstrual syndrome,188 

rheumatoid arthritis,189,190 and diabetic neuropathy.191  

ALA provides an anti-inflammatory and cardioprotective 
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Figure 2 

Metabolism of Omega-3 Fatty Acids and Related Eicosanoids55 
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benefit,192,193 reduces production of proinflammatory 

prostaglandins by 52-85% in humans.194  Dietary EPA is 

incorporated into cell membranes where it modulates 

neurotransmitter and hormone receptor function and 

where it is stored before liberation by phospholipase for 

eicosanoid production and its resultant anti-

inflammatory effects.  EPA supplementation has proven 

beneficial for patients with lupus,195 cancer,196 borderline 

personality disorder,197 mental depression,198-200 and 

schizophrenia.201 

 

DHA is found in fish and fish oil and is an important 

component of cell membranes and generally appears to 

improve cell membrane function via improving receptor 

function and signal transduction.  In late 2003, bioactive 

metabolites of DHA — docosatrienes and resolvins — 

were discovered to mediate potent anti-inflammatory 

benefits.202  Animal studies have shown that DHA defi-

ciency causes memory deficits and a reduction in hippo-

campal cell size,203 and DHA deficiency in humans is 

consistently associated with mental depression, learning 

disorders (e.g., ADD/ADHD), and other neuropsychiat-

ric disorders such as schizophrenia.  These findings are 

consistent with the view that the nervous system has an 

absolute requirement for DHA for proper function.204  

Supplementation with DHA (often in the form of fish 

oil, which includes EPA) has been shown to benefit pa-

tients with bipolar disorder,205 Crohn’s disease,206 rheu-

matoid arthritis,207-209 lupus,210 cardiovascular disease,211 

psoriasis,212 and cancer.213  DHA appears to have an 

“anti-stress” benefit manifested by 30% reductions in 

norepinephrine and improved resilience to psychoemo-

tional stress.214,215  Supplementation with EPA+DHA in 

fish oil is extremely safe and appears to reduce all-cause 

mortality.216 

 

Lastly, patients should be encouraged to consume olive 

oil, which is a rich source of oleic acid, which has car-

dioprotective, anti-cancer and anti-inflammatory bene-

fits.217-219  The clear trend in academic research and 

clinical practice supports the use of fatty acids in combi-

nation, rather than in isolation.  For example, blends of 

flax oil, borage oil, and/or fish oil have been safely and 

effectively used in the treatment of migraine head-

aches,220 respiratory distress syndrome,221 asthma,222 and 

for the prevention of cardiovascular disease223 and osteo-

porosis.224 

 

Vitamin D (Cholecalciferol):  Insufficient dietary 

sources of vitamin D, along with insufficient sun expo-

sure, have created a worldwide epidemic of vitamin D 

deficiency which contributes to the development of men-

tal depression,225-227 diabetes mellitus,228,229 cancer,230,231 

hypertension,232,233 cardiovascular disease,234 polycystic 

ovary syndrome,235 migraine headaches236,237 and auto-

immune/inflammatory disorders238 such as type-1 diabe-

tes239 and multiple sclerosis.240  Vitamin D insufficiency 

is epidemic in the US241-243 and is extremely prevalent 

(>90%) among patients with chronic musculoskeletal 

pain,244 limb pain,245 and low-back pain.246 

 

The mechanism by which this pain is produced has been 

clearly elucidated:  1) vitamin D deficiency causes a re-

duction in calcium absorption; 2) production of parathy-

roid hormone (PTH) is increased to maintain blood cal-

cium levels; 3) PTH results in increased urinary excre-

tion of phosphorus, which leads to hypophosphatemia; 

4) insufficient calcium phosphate results in deposition of 

unmineralized collagen matrix on the endosteal (inside) 

and periosteal (outside) of bones; 5) when the collagen 

matrix hydrates and swells, it causes pressure on the sen-

sory-innervated periosteum resulting in pain.247 

 

In patients with vitamin D deficiency, oral supplementa-

tion with vitamin D clearly produces anti-inflammatory 

benefits,248-250 and treatment with vitamin D can safely 

lead to dramatic reductions in musculoskeletal pain in a 

large percentage of patients.251,252  Routine annual meas-

urement of vitamin D status should be the standard of 

care253 since failure to diagnose vitamin D deficiency 

and to provide adequate replacement doses are both ethi-

cally questionable254,255 and scientifically unjustifiable in 

light of the low cost, manifold benefits, rare adverse ef-

fects, and high prevalence of vitamin D deficiency.256,257  

Physiologic requirements are approximately 4,000 IU 

per day in men258 and can only be achieved with high-

dose oral supplementation or full-body sun exposure on 

a frequent or preferably daily basis. 

 

As reviewed in the recent monograph by Vasquez, et 

al,259 relative contraindications include the use of thi-

azide diuretics or presence of a vitamin D hypersensitiv-

ity syndrome such as primary hyperparathyroidism, ad-

renal insufficiency, hyperthyroidism, hypothyroidism, or 

granulomatous disease such as sarcoidosis, Crohn’s dis-

ease, or tuberculosis.  The research indicates that risk for 

and severity of many of these and other illnesses can be 

safely reduced with the use of vitamin D in daily doses 

of 1,000 IU for infants, 2,000 IU for children, and up to 

4,000 IU for adults as we have recently justified else-

where260 provided that serum calcium is periodically 

assessed by monitoring for hypercalcemia, the most reli-

able sign of vitamin D excess.  Doctors can easily assess 

vitamin D status with measurement of serum 25-OH-

vitamin D, and we recently proposed that serum levels of 

40-65 ng/mL (100-160 nmol/L) as shown in Figure 3 

from Vasquez261 and Vasquez, et al,262 will provide opti-
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mal protection from 

the many diseases 

associated with vita-

min D deficiency 

while minimizing 

risk for adverse ef-

fects.  Serum cal-

cium is periodically 

monitored in pa-

tients receiving 

moderate doses of 

vitamin D (adult 

range 4,000-10,000 

IU per day), as hy-

percalcemia is the 

best laboratory indi-

cator of vitamin D 

excess.  High doses 

of vitamin D (up to 

100,000 IU per day) 

have been safely 

used during preg-

nancy;263-265 peri-

odic testing of serum calcium is required to monitor for 

hypercalcemia.  Since intestinal vitamin D absorption is 

reduced with age,266,267 administration of solubilized, 

emulsified vitamin D and fat-soluble nutrients is pre-

ferred for enhanced efficacy and cost -

effectiveness.268,269 

 

Glucosamine and Chondroitin Sulfate:  Glucosamine 

and chondroitin are the “building blocks” from which 

cartilage is built, and oral supplementation is intended 

to enhance cartilage anabolism and to, thus, counteract 

the enhanced cartilage catabolism seen in destructive 

arthritis processes.270  Glucosamine and chondroitin sul-

fates have shown consistently positive results in clinical 

trials involving patients with osteoarthritis of the hands, 

hips, knees, temporomandibular joint, and lower 

back.271-277  For example, glucosamine sulfate was supe-

rior to placebo for pain reduction and preservation of 

joint space in a three-year clinical trial in patients with 

knee osteoarthritis.278  Arguments against the use of glu-

cosamine due to inflated concern about inefficacy or 

exacerbation of diabetes279 are without scientific 

merit280,281 as evidenced by a 90-day trial of diabetic 

patients consuming 1,500 mg of glucosamine hydro-

chloride with 1,200 mg of chondroitin sulfate which 

showed no significant alterations in serum glucose or 

hemoglobin A1c282 and by the previously cited three-

year study which found significant clinical benefit and 

no adverse effects on glucose homeostasis.283  The adult 

dose of glucosamine sulfate is generally 1,500-2,000 

mg/day in divided doses, and the dose of chondroitin 

sulfate is approxi-

mately 1,000 mg 

daily.  Both treat-

ments are safe for 

multi-year use, and 

rare adverse effects 

include allergy and 

n o n -p a t h o l o g i c 

gas t ro in t e s t i na l 

upset.  Clinical 

benefit is generally 

significant follow-

ing 4-6 weeks of 

treatment and is 

maintained for the 

duration of treat-

ment.  In contrast 

to “coxib” and 

other mislabeled 

“ a n t i -

i n f l a m m a t o r y ” 

drugs that consis-

tently elevate the 

incidence of cardiovascular disease, death, and other 

adverse effects,284-288 supplementation with chondroitin 

sulfate appears to safely reduce the pain and disability 

associated with osteoarthritis while simultaneously re-

ducing incidence of cardiovascular morbidity and mor-

tality.289,290  In a study with animals that spontaneously 

develop atherosclerosis,291 administration of chondroitin 

sulfate appears to have induced regression of existing 

atherosclerosis.  In a six-year study with 120 patients 

with established cardiovascular disease, 60 chondroitin-

treated patients suffered six coronary events and four 

deaths compared to 42 events and 14 deaths in a compa-

rable group of 60 patients receiving “conventional” 

therapy; chondroitin-treated patients reported enhance-

ment of well-being while no adverse clinical or labora-

tory effects were noted during the six years of treat-

ment.292 

 

Niacinamide:  A form of vitamin B3, niacinamide was 

first shown to be highly effective in the treatment of 

osteoarthritis by Kaufman more than 50 years ago.293  A 

recent double-blind, placebo-controlled repeat study 

found that niacinamide therapy improved joint mobility, 

reduced objective inflammation as assessed by ESR, 

reduced the impact of arthritis on the activities of daily 

living, and allowed a reduction in medication use.294  

While the mechanism of action is probably multifac-

eted, inhibition of joint-destroying nitric oxide appears 

to be an important benefit.295  The standard dose of 500 

mg given orally six times per day is more effective than 
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Deficiency < 20 ng/mL (50 nmol/L)

Excess vitamin D > 80 ng/mL (200 nmol/L)

Proposed optimal range   40 - 65 ng/mL (100 - 160 nmol/L)

Insufficiency range   < 20- 40 ng/mL (50 - 100 nmol/L)

Figure 3 

Proposed Optimal and Normal Ranges for 

25-OH-vitamin D Levels Based on Current Researchs261,262 



1,000 mg three times per day.  Hepatic dysfunction is 

rare when daily doses are kept below 3,000 mg per day, 

yet Gaby296 suggests measurement of liver enzymes after 

three months of treatment and yearly thereafter.  Antir-

heumatic benefit is generally significant following 2-6 

weeks of treatment, and patients may also notice an anx-

iolytic benefit, which is probably due to the binding of 

niacinamide to GABA/benzodiazepine receptors.297 

 

Proteolytic Enzymes:  It is well-established that orally 

administered proteolytic enzymes are well absorbed 

from the gastrointestinal tract into the systemic circula-

tion298,299 and that the anti-tumor, anti-metastatic, anti-

infectious, anti-inflammatory, analgesic, and anti-

edematous actions result from synergism between a vari-

ety of mechanisms of action, including the dose-

dependent stimulation of reactive oxygen species pro-

duction and anti-cancer cytotoxicity in human neutro-

phils,300 a pro-differentiative effect,301 reduction in PG-

E2 production,302 reduction in substance P production,303 

modulation of adhesion molecules and cytokine lev-

els,304 fibrinolytic effects and an anti-thrombotic effect 

mediated at least in part by a reduction in 2-series throm-

boxanes.305 

 

Modern controlled clinical trials in cancer patients have 

re-established the value of enzyme therapy, which pro-

duces important clinical benefit (e.g., symptom reduc-

tion and prolonged survival) for little cost and with neg-

ligible adverse effects.306-309  Research in other clinical 

applications for proteolytic enzymes has consistently 

shown benefit when properly formulated and manufac-

tured preparations are administered appropriately in the 

treatment of cellulitis, diabetic ulcers, sinusitis, and 

bronchitis.310  For example, in a double-blind, placebo-

controlled trial with 59 patients, Taub311 documented 

that oral administration of bromelain significantly pro-

moted the resolution of congestion, inflammation, and 

edema in patients with acute and chronic refractory si-

nusitis; no adverse effects were seen in any patients. 

 

When not treating patients with cancer or infectious dis-

ease, chiropractic and naturopathic physicians today use 

these enzymes mostly for the treatment of inflammatory 

and injury-related disorders.  Reporting from the Tulane 

University Health Service Center, Trickett312 reported 

that a papain-containing preparation benefited 40 pa-

tients with various injuries (e.g., contusions, sprains, 

lacerations, strains, fracture, surgical repair, and muscle 

tears); no adverse effects were seen.  In a recent open 

trial of patients with knee pain, Walker, et al,313 found a 

dose-dependent reduction in pain and disability, as well 

as a significant improvement in psychological well-

being, in patients consuming bromelain orally.  Most of 

the bromelain studies reviewed by Brien, et al,314 were 

suggestive of a positive benefit in patients with knee os-

teoarthritis, but inadequate dosing clearly prohibited the 

attainment of optimal results.  Bromelain also attenuates 

experimental contraction-induced skeletal muscle in-

jury,315 reduces production of hyperalgesic PG-E2 and 

substance P,316 is generally effective in the amelioration 

of trauma-induced injury, edema, and inflammation, and 

is practically non-toxic.  Although bromelain may be 

used in isolation, enzyme therapy is generally delivered 

in the form of polyenzyme preparations containing pan-

creatin, bromelain, papain, amylase, lipase, trypsin, and 

alpha-chymotrypsin. 

 

Botanical Medicines as Natural Anti-Inflammatories 

and Analgesics:  Devil’s Claw (Harpagophytum pro-

cumbens) has a long history of use in the alleviation of 

musculoskeletal pain, and recent clinical trials have sub-

stantiated its role as a moderately effective analgesic 

suitable for clinical utilization.317-319  In patients with 

osteoarthritis of the hip and knee, Harpagophytum is just 

as effective yet safer and better tolerated than the drug 

diacerhein.320,321  In a study involving 183 patients with 

low-back pain, Harpagophytum was found to be safe and 

moderately effective in patients with “severe and unbear-

able pain” and radiating pain with neurologic deficit.322  

Most recently, Harpagophytum was studied in a head-to-

head clinical trial with the formerly popular but danger-

ous selective COX-2 inhibitor, Vioxx (rofecoxib); the 

data indicate that Harpagophytum was safer and at least 

as effective.323  Data suggest that Harpagophytum is bet-

ter than placebo and at least as good as commonly used 

NSAIDs,324 suggesting that Harpagophytum should be 

clinically preferred over NSAIDs due to the lower cost 

and greater safety.325 

 

Similarly, Willow Bark (Salix alba) has been used for 

centuries and is supported by modern clinical trials.  In a 

double-blind, placebo-controlled clinical trial in 210 pa-

tients with moderate/severe low-back pain (20% of pa-

tients had positive straight-leg raising test), extract of 

willow bark showed a dose-dependent analgesic effect 

with benefits beginning in the first week of treatment.326  

In a head-to-head study of 228 patients comparing wil-

low bark (standardized for 240 mg salicin) with Vioxx 

(rofecoxib), treatments were equally effective, yet wil-

low bark was safer and 40% less expensive.327 

 

Finally, Boswellia serrata shows anti-inflammatory ac-

tion via inhibition of 5-lipoxygenase328 with no apparent 

effect on cyclooxygenase.329  A recent clinical study 

showed that Boswellia was able to reduce pain and 

swelling while increasing joint flexion and walking dis-
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tance in patients with osteoarthritis of the knees.330  Ad-

ditional recent studies have demonstrated the effective-

ness of Boswellia in the treatment of asthma331 and ul-

cerative colitis.332 

 

Increasing Utilization of Natural Health Care 

and the Need for Increased Insurance Coverage for 

Chiropractic and Nutritional Interventions 

Despite the long-standing historical precedent in which 

human disease was treated by natural means (i.e., diet 

modification, botanical medicines, physical modalities) 

for the majority of human existence, the current health-

care paradigm in America and other Western/

industrialized nations is such that treatment with drugs 

and surgery is labeled “conventional” while natural treat-

ment with nutritional, botanical, and physical interven-

tions is now described “alternative” and 

“unconventional.”  This unfortunate inversion of terms 

causes confusion among doctors and patients alike while 

it connotes scientific superiority and cultural sanctifica-

tion of pharmaceutical and surgical interventions, in-

cluding those that are dangerous, ineffective, and unduly 

expensive.333 

 

Furthermore, the ongoing impact of the slanderous cam-

paign by the AMA and other organizations against non-

medical health care professionals334 —particularly chiro-

practic physicians335-337 — and inaccurate medical 

“research” and publications which continue to intention-

ally denigrate chiropractic and naturopathic medicine in 

the eyes of the public and other health care profession-

als338-340 form additional barriers which subtly yet effec-

tively disenfranchise chiropractic physicians from the 

larger health care community and the patients who are 

legally entitled to, yet socially discouraged and finan-

cially restricted from, chiropractic and naturopathic 

health care.  Despite these limitations and barriers to 

care, Americans are demanding alternatives to drugs and 

surgery for their health care needs, even if they are 

forced to pay “out of pocket.”  The landmark article by 

Eisenberg, et al,341 published in 1993, showed that the 

use of natural forms of health care in the US was far 

higher than previously recognized, and a follow-up study 

also led by Eisenberg342 in 1998, showed that utilization 

of natural health care has continued to increase.  Dissat-

isfaction with the costs and results obtained with drug- 

and surgery-based health care is a major reason that 

many patients are seeking natural health care solu-

tions.343,344 

 

Increasingly aware of the negative effects of pharmaceu-

tical management of musculoskeletal pain, patients and 

health care providers alike are looking to natural treat-

ments and chiropractic healthcare345,346 with the hopes of 

avoiding the risks of iatrogenic disease, such as drug-

induced renal failure,347,348 hepatotoxicity,349,350 gastroin-

testinal ulceration and hemorrhage,351-354 osteonecrosis, 
355,356 joint degeneration,357 hypertension,358 myocardial 

infarction,359 and premature death360,361 that are associ-

ated with NSAIDs, non-NSAID analgesics, such as 

acetaminophen, and the relatively new selective COX-2 

inhibitors (or “coxibs”).  It is tragically paradoxical that 

many of the pharmaceutical drugs used for the suppres-

sion of arthritis symptoms and advertised as “arthritis 

relief” actually exacerbate joint destruction and chronic 

inflammation by interfering with the biosynthesis of the 

glycosaminoglycans that are essential components of 

joint cartilage while also promoting destruction of sub-

chondral bone.362-365 

 

This places chiropractic physicians in an ethical dilemma 

when helping patients who have been prescribed poten-

tially dangerous medications by their medical doctors.  

On the one hand, chiropractic physicians are aware of 

the research showing that, for example, coxibs provide 

little clinical benefit while promoting increased cardio-

vascular mortality and other potentially lethal adverse 

effects.  On the other hand, if a chiropractic physician 

advises discontinuation of the medication, he or she may 

be reprimanded for “practicing medicine.”  It appears 

that chiropractic physicians will need to obtain limited 

prescription rights for the sake of helping protect their 

patients from iatrogenic and drug-induced disease.  

Given that chiropractic physicians are already duly 

trained in basic and clinical sciences sufficient for pri-

mary care, post-graduate certification courses in pharma-

cology would be sufficient if additional training is 

deemed necessary to obtain these prescription rights. 

 

Discussion 

Relegating the modern chiropractic profession to a mar-

ginalized position in the healthcare arena simply because 

some (not all) of the founding assumptions of the profes-

sion in 1895, have since been determined to be simplistic 

or inaccurate would be as ridiculous as it would be to 

castigate the entire allopathic profession as incompetent 

simply because their forebears utilized treatments such 

as “bloodletting,” administration of “therapeutic mer-

cury,” refusing care to African-Americans with syphilis, 

or, more recently, injections of cancer cells into hospital 

patients without their consent for the sake of conducting 

research on the course of the disease.366  It is a malicious 

act to continue denigrating (and thereby restricting) the 

modern chiropractic profession based on scientific short-

comings that were inherent in all of the health care pro-

fessions 100 years ago, or even 40 years ago.  To this 

day, the AMA continues to berate the entire chiropractic 
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profession based on controversial and politically influ-

enced reports which found “deficits” in chiropractic edu-

cation in the 1960s; these shortcomings that occurred 

more than 40 years ago are used as justification to re-

strict the profession even today.367  Furthermore, since it 

appears that most allopathic medical doctors have re-

ceived inadequate training in fundamental musculoskele-

tal medicine,368-370 they would therefore not be expected 

to be aware of the complex physiological effects of spi-

nal manipulation and modern integrative chiropractic 

care (reviewed previously; see Leach,371 Haldeman,372 

Bergman, et al,373 and Vasquez374 for more details).  In 

his noteworthy critique of his own profession, former 

JAMA editor George Lundberg, MD,375 even though he 

admits to having been taught essentially nothing but mis-

information about chiropractic in his formal medical 

education, had an occasion of uncommon insight which 

allowed him to distinguish pre-scientific chiropractic 

theory from contemporary chiropractic practice.  He 

writes, “Putting aside my early bias against chiropractic, 

it is important for me to note the distinction between 

theory and practice.  [Early chiropractic theory] may be 

one thing, but [the modern chiropractic profession] may 

be something entirely different.” 

 

Likewise, it is incumbent upon policymakers and other 

health care professionals to relinquish their simplistic 

and inaccurate perceptions of the chiropractic profession 

and to access current articles and texts so that they can 

become informed of the developments that have modern-

ized the chiropractic profession since its inception.  Se-

lective misunderstanding and intentional ignorance of 

chiropractic by medical organizations and policymakers 

serve only to maintain the status quo and to justify resis-

tance to the full inclusion of chiropractic physicians into 

the health care system, despite overwhelming and con-

sistent evidence that chiropractic care is safe, effective, 

and more cost-effective than allopathic management. 

 

Medicolegal considerations deserve mention any time 

that clinical practice and scientific research are at odds 

with each other, and the importance of “voluntary in-

formed consent” has been internationally established 

since the Nuremberg Medical Trial of 1946-1947 that 

condemned medical experiments on unconsenting pris-

oners.376  Minimum requirements for informed consent 

include:  1) competence — the patient must be coherent 

and have the mental and emotional faculties to make 

rational decisions; 2) procedures — the patient is in-

formed of the procedures involved and “what will be 

done;” 3) options — the patient is informed of the alter-

native options that are available for the treatment of the 

condition; 4) risk — the patient is informed of the risks 

and expenses involved; 5) benefits — the patient is 

given a realistic appraisal of the nature (e.g., breadth, 

duration, etc.) of the potential benefits resulting from the 

procedure(s); and 6) voluntariness — the patient is the 

ultimate decision-maker with respect to his/her body.  

Voluntariness requires that options be presented in a 

manner and context that makes these options equally 

accessible. 

 

Based on these minimal criteria for informed consent 

and given the extensive documentation substantiating the 

effectiveness and safety of natural treatments for pain 

and inflammation, we can reasonably conclude that pa-

tients suffering from painful musculoskeletal disorders 

are entitled to receive from their health care providers 

information about these treatments as valid and reason-

able options in the management of their health concerns.  

Failure to provide patients with non-drug, non-surgical 

options for the management of their musculoskeletal 

symptoms is therefore ethically questionable and medi-

colegally untenable.  For example, a physician who tells 

his patient, “There is no research to support ‘alternative’ 

treatments for your [painful musculoskeletal disorder],” 

has clearly misrepresented the facts and misled the pa-

tient into believing that the only available options are 

surgical and/or pharmaceutical.  Should the patient suf-

fer injury as a result of the ensuing pharmaceutical/

surgical management of their health concern, he/she 

would have a reasonable argument that informed consent 

was not obtained and that the injury might have been 

avoided had he/she been fully informed of safer 

“alternatives.” 

 

Additionally, health care systems that essentially make 

drugs and surgery cost-free or available for a nominal 

“co-payment” while forcing patients to pay out-of-

pocket for non-drug, non-surgical “alternatives” have 

obfuscated the patient’s ability to chose the best option.  

If all other variables are equal, then of course the patient 

will use the treatment that is subsidized and available at 

lesser cost.  Since most insurance policies cover drugs 

and surgery but do not cover natural treatments as de-

scribed in this paper, most patients’ “voluntary consent” 

is invalidated because it has been financially leveraged.  

Drugs and surgery are invariably covered by insurance if 

deemed to be “medically necessary.”  The only way to 

ensure that patients have equal access to their health care 

options and to provide the opportunity for valid and au-

thentic voluntary informed consent is to remove the un-

fair financial subsidization of pharmaceutical/surgical 

treatments; this will require legislative enactment of 

“every category of provider laws.”  These laws provide 

that patients have equal access to health care providers 

of different disciplines.377,378 
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Conclusions 

The chiropractic profession continues to develop and 

mature over time with advances in research that further 

its understanding of health and disease, as well as the 

value of diet, nutrition, exercise, spinal manipulation, 

and other natural therapeutics.  In contrast to their allo-

pathic counterparts, chiropractic and naturopathic physi-

cians are the only health care providers trained to con-

sider each patient as an integrated being and to give spe-

cific attention to the physiological and biochemical as-

pects of health and disease, including structural, spinal, 

musculoskeletal, neurological, vascular, nutritional, 

emotional and environmental relationships.379,380  Ac-

cordingly, chiropractic and naturopathic physicians are 

in progressively greater demand for the provision of 

health care that includes, and yet increasingly extends 

beyond, the relatively narrow scope of musculoskeletal 

specialization. 

 

Research documenting the visceral and systemic benefits 

of spinal manipulation mandates that our concept of 

“musculoskeletal” must be expanded to appreciate that 

musculoskeletal interventions benefit non-

musculoskeletal body systems and systemic processes.381

-386  To that end, this article has provided a review of the 

nutritional aspects of a health-promoting lifestyle, char-

acterized by proper ergonomics and abundant physical 

activity, the selective use and skilled application of non-

invasive natural therapeutics, and the supplemented Pa-

leo-Mediterranean diet which is characterized by intake 

of lean meats, fresh fruits and vegetables, supplemental 

vitamins and minerals (excluding excess iron and vita-

min A, and with physiologic doses of vitamin D), and 

balanced broad-spectrum fatty acid supplementation.  

The anti-inflammatory and analgesic nutritional and bo-

tanical medicines described in this review are generally 

appropriate for the treatment of inflammatory and degen-

erative musculoskeletal conditions, and they comprise an 

attractive alternative to the too-often lethal effects of 

pharmacologic anti-inflammatory and anti-rheumatic 

drugs. 

 

If we consider that pharmaceutical/surgical interventions 

result in 110,000-225,000 iatrogenic American deaths 

each year,387,388 we could reasonably conclude that un-

due restriction of chiropractic and naturopathic physi-

cians to practice preventive health care and the discrimi-

natory legal and financial barriers that inhibit patients 

from accessing alternatives to drugs and surgery are un-

ethical and could possibly represent a violation of pa-

tients’ rights insofar as these restrictions ultimately deny 

patients’ access to safe, effective, cost-effective, empow-

ering, affordable health care by restricting them to inter-

ventions that simultaneously carry greater risk for harm 

and greater financial expense.  With ever-increasing 

costs and ever-worsening health outcomes, the American 

health care system is destined for collapse unless we 

change the model upon which it is founded — namely 

that surgery and chemical drugs are the solutions to 

chronic diseases induced by nutritional deficiencies, oxi-

dative stress, impaired detoxification, defects in fatty 

acid metabolism, altered gastrointestinal function, and 

neuromusculoskeletal dysfunction.  We have reached an 

irrevocable impasse in which our current health care sys-

tem, dominated by drugs and surgery, is no longer con-

sistent with the balance of scientific research.389 

 

The time has come for patients and practitioners of natu-

ral health care to demand change and equitable access 

within the health care arena.  Financial and legislative 

barriers imposed upon the general population which im-

pede access to the safer and more cost-effective health 

care are intolerable if we intend to reverse the well-

documented trends of progressive decline in American 

health and the escalating costs of medical health ser-

vices.  Rapid policy and legislative changes should be 

enacted to facilitate the public’s access to the health care 

services provided by chiropractic and naturopathic phy-

sicians so that we can reverse current trends enacted by 

over-utilization of overpriced and hazardous medical 

interventions that threaten to bankrupt the nation and kill 

180,000 Americans per year.  If we assume that current 

trends will continue for the next five years as they have 

over the past several decades, then failure to enact pro-

gressive changes in national health care policy will con-

tinue to have adverse financial effects on the people,390 

businesses,391 and communities of our nation392,393 and 

will precipitate almost 1 million American deaths due to 

iatrogenic causes (180,000 deaths/year for five years = 

900,000 iatrogenic deaths). 

 

If the community of health care providers is to succeed 

in its purported altruistic mission of enacting improve-

ments in health care delivery and improving the health 

of our fellow citizens and patients, and if we are to re-

verse the ongoing crises in American health and health 

care, we must actualize tangible and authentic reform as 

quickly as possible for the sake of our patients’ and the 

nation’s health.  “Authentic reform” in this context spe-

cifically implies, but is not limited to:  1) naturopathic 

licensure with autonomous prescriptive authority for the 

remaining 37 states that currently deny their citizens ac-

cess to the health care providers with the most training in 

therapeutic diets, interventional nutrition, botanical 

medicines, and lifestyle counseling; 2) limited prescrip-

tive authority for chiropractic physicians, at least for the 

purpose of legally discontinuing and thereby protecting 
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their patients from pharmaceutical drugs known to sig-

nificantly increase the risk of injury and death; 3) the 

nationwide passage and enforcement of “every category 

of provider laws” to empower the public with financial 

access to, and insurance coverage for, non-drug, non-

surgical health care providers. 

 

The claim that “alternative medicine” is “unscientific” is 

no longer intellectually defensible.  The American health 

care system is exorbitantly expensive and is failing to 

improve national health and protect our citizens from an 

iatrogenic morbidity and mortality while imposing an 

impressive financial burden on the citizens, families, 

communities, and small businesses of our nation.  The 

only scientifically responsible action is to effect political 

change to empower equitable access to duly trained doc-

torate-level physicians. 

 

Each and every day, approximately 493 American pa-

tients die prematurely as a direct consequence — “side 

effect” — of allopathic “medical care,” and the numbers 

of patients who receive inefficacious, inadequate, inap-

propriate, and/or substandard medical care reaches into 

the millions.  These are not issues for contention or de-

bate but are consistently documented and reported in 

mainstream, first-tier conservative “conventional” medi-

cal journals, such as JAMA,394-397 NEJM,398-400 American 

Family Physician,401 American Journal of Medical Qual-

ity,402 and Quality and Safety in Health Care.403 

 

Each chiropractic and naturopathic physician should 

commit to effective action or material contribution to 

organized efforts on a regular basis.  Safe, effective, 

natural health care is what the public wants and what it 

is demanding.  The research has been, and will continue 

to be, in our favor because our low-cost, low-risk inter-

ventions effectively intervene at the primary level of dis-

ease causality rather than masking the symptoms of un-

derlying dysfunction with higher-cost, higher-risk 

chemical drugs.  Direct and indirect support of the medi-

cal hegemony that unduly limits chiropractic and naturo-

pathic physicians from access to patients and results in 

unnecessary financial burdens on a large percentage of 

the individuals, families, businesses, and communities of 

this nation, while killing with side effects approximately 

493 Americans per day, is no longer scientifically, ethi-

cally, or financially defensible. 

 

Rectification of this situation requires primarily three 

components:  1) national licensure for naturopathic phy-

sicians who have graduated from residential 4-6 year 

doctorate programs;404-407 2) prescriptive authority for 

chiropractic physicians, at least for the purpose of legally 

discontinuing and thereby protecting their patients from 

pharmaceutical drugs known to significantly increase the 

risk of injury and death; 3) the nation-wide passage and 

enforcement of “every category of provider laws” to em-

power the public with financial access to and insurance 

coverage for non-drug, non-surgical health care provid-

ers.408,409  Progressively expensive medical costs absorb 

nearly 25% of America’s economic growth potential410 

while medical treatments kill 493 Americans per day.  

Clearly, in the interests of patient care and national eco-

nomic stability and growth, tangible and authentic re-

form of the nation’s healthcare system must be enacted 

immediately.   
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Introduction 

Orthoiodosupplementation is the daily amount of the 

essential element iodine needed for whole body suffi-

ciency,1 which is assessed by an iodine/iodide loading 

test.1,2  The test consists of ingesting four tablets of a 

solid dosage form of Lugol, containing a total of 50 mg 

iodine/iodide.  Then urinary iodide levels are measured in 

the following 24-hour collection.  The iodine/iodide load-

ing test is based on the concept that the normally func-

tioning human body has a mechanism to retain ingested 

iodine until whole body sufficiency for iodine is 

achieved.  For consistency and uniformity, the same 

solid dosage form of Lugol is used in the loading test 

and for orthoiodosupplementation.  During orthoiodo-

supplementation, a negative feedback mechanism is trig-

gered that progressively adjusts the excretion of iodine 

to balance the intake.  As body iodine content increases, 

the percentage of the iodine load retained decreases with 

a concomitant increase in the amount of iodide excreted 

in the 24-hour urine collection.  When whole body suffi-

ciency for iodine is achieved, the absorbed io-

dine/iodide is quantitatively excreted as iodide in the 

urine.  At such time, 90% or more of the iodine load is 

recovered in the 24-hour urine collection, and the body 

retains approximately 1.5 g of elemental iodine.2 

 

In the August/September 2005 issue of Townsend Letter, 

Dr. Allen Gaby, MD, wrote an editorial on iodine, ques-

tioning the validity of the iodine/iodide loading test we 

use to assess whole body sufficiency for iodine; and the 

safety and efficacy of the orthoiodosupplementation pro-

gram in medical practice.  Our rebuttal will cover four 

topics:  1) the safe and effective use of iodine by our 

medical predecessors; 2) the computation of the average 

daily intake of iodide from seaweed by mainland Japa-

nese; 3) the validation of the iodine/iodide loading test; 

and 4) the effectiveness and safety of orthoiodosupple-

mentation in current medical practice. 

 

Safe and Effective Use of Iodine 

by Our Medical Predecessors 

To quote Gaby:  “Recently, a growing number of doctors 

have been using iodine supplements in fairly large doses 

in their practices.  The treatment typically consists of 12-

50 mg per day of a combination of iodine and iodide, 

which is 80-333 times the RDA of 150 µg (0.15 mg) per 

day.” 

 

The element iodine was used in daily amounts 2-3 orders 

of magnitude greater than the RDA by physicians for 

over 150 years.  Only eight years after the discovery of 

iodine from seaweed by French chemist Bernard Cour-

tois in 1811, Swiss physician J.F. Coindet, who previ-

ously used successfully burnt sponge and seaweed for 

simple goiter, reasoned that iodine could be the active 

ingredient in seaweed.  In 1819, he tested tincture of io-

dine at 250 mg/day, an excessive amount by today’s 

standard, in 150 goiter patients with great success.  He 

published his results in 1820.3  There is no question that 

the amount of iodine used by Coindet was excessive.  

But, Coindet was the first physician to use the newly 

discovered element iodine in medical practice.  Since 

then, the collective experience of a large number of cli-

nicians from the US over the last century has resulted in 

the recommended daily amount of 0.1-0.3 ml of Lugol,4 

containing from 12.5-37.5 mg elemental iodine, for io-

dine/iodide supplementation.1  This range of daily intake 

for iodine supplementation was based on clinical obser-

vation of the patient’s overall well-being.  These daily 

amounts of iodine previously recommended by US phy-

sicians based on clinical observation, without the avail-

ability of tests for thyroid hormones and without any 

procedure to assess whole body sufficiency for iodine, 

turned out to be the exact range of iodine needed for 

whole body sufficiency, based on an iodine/iodide load-

ing test developed recently.1,2 

 

The Lugol solution was developed by French physician, 

Jean Lugol in 1829, for treatment of infectious diseases 

using oral ingestion of his preparation.4  It contains 5% 

iodine and 10% potassium iodide in water.  Iodine is not 

very soluble in water, with aqueous saturation at 0.33 g 

iodine/L.  The addition of potassium iodide to an aque-

ous solution of iodine stabilizes the iodine by forming a 

complex triodide I3
- and increases the aqueous solubility 

of iodine in the form of a triodide complex 150 times.  

The recommended daily amount of Lugol was 0.1-0.3 

ml, containing 12.5-37.5 mg elemental iodine.1  As late 

as 1995, the 19th Edition of Remington’s Science and 

Practice of Pharmacy,5 continued to recommend be-

tween 0.1-0.3 ml daily of Lugol 5% solution in the treat-

ment of iodine deficiency and simple goiter. 

 

British physicians recommended a similar range of daily 

intake of iodine in the form of hydrogen iodide as the  
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ranges of iodine recommended by US physicians in the 

form of Lugol solution.  The recommended daily intake 

of hydriodic acid syrup was 2-4 ml.6  The syrup is pre-

pared by the British apothecary from an aqueous stock so-

lution containing 10% hydrogen iodide (HI), which is di-

luted 10-fold with syrups of different flavors.  When hy-

drogen iodide is dissolved in water, it forms hydriodic 

acid.  The syrup would contain 1% hydrogen iodide 

equivalent.  This would compute to 10 mg iodide per ml.  

So, the recommended daily amount of elemental iodine 

was from 20-40 mg. 

 

As far back as 100 years ago, US physicians used Lugol 

solution extensively in their practice for many medical 

conditions.1  In 1932, physician B.N. Cohn7 wrote: “… 

the widespread use of compound solution of iodine, 

USP, [For the reader’s information, that is Lugol solu-

tion] is the result of a paper by Plummer and Boothby, 

published in that year (1932).  Since then, compound 

solution of iodine has been used by nearly every clini-

cian.” 

 

Lugol solution was called then Liquor Iodi Compositus, 

(that is Latin for compound solution of iodine).  Marine 

in 19238 used a daily average of 9 mg iodide in the pre-

vention of goiter in adolescent girls, an amount 60 times 

the current RDA for iodine.  In Marine’s study, the 

prevalence of goiter decreased 100-fold compared to a 

control group following 2.5 years of supplementation. 

 

Gaby used the RDA for iodine as his gold standard:  

“First is the notion that the optimal daily iodine intake 

for humans is around 13.8 mg per day, which is about 90 

times the RDA and more than 13 times the ‘safe upper 

limit’ of 1 mg per day established by the World Health 

Organization.” 

 

Does Gaby realize that the RDA for iodine was estab-

lished very recently in 1980, confirmed in 1989,9 and 

based on data supplied by endocrinologists with thyroid 

fixation ignoring the rest of the body?  The goal of the 

RDA for iodine is the prevention of extreme stupidity 

(cretinism), iodine-deficiency induced goiter and hypo-

thyroidism, not whole body sufficiency for iodine.  In 

1930, Thompson, et al,10 stated:  “The normal daily re-

quirement of the body for iodine has never been deter-

mined.”  This statement is still true today, more than 70 

years later.  We still don’t know the iodine/iodide re-

quirements for whole body sufficiency.  Physician Henry 

A. Schroeder,11 who did extensive studies on the dietary 

requirement for trace elements, reported in 1975, that 

iodine in dog food is 20 times higher than iodine in food 

consumed by humans.  The amount of iodine in the food 

supply of humans, pets, and laboratory animals, ex-

pressed as parts per million (PPM) are:  for humans 

0.12; for rabbits 0.59; for rats 1.17 and for dogs 2.25.  

Schroeder commented:  “Because it is doubtful that man 

differs much in his needs from other omnivorous ani-

mals, we could build up a good, if very indirect, case 

that man is not getting enough.” 

 

During the period when potassium iodate was used as a 

dough conditioner (1960-1980), and prior to the intro-

duction of the goitrogen bromate as an alternative to io-

date,1 one slice of bread contained the full RDA for io-

dine.12  During this period, Oddie, et al13 reported the 

results of a nationwide survey of iodine intake in the US 

at 133 locations comprising of 30,000 euthyroid sub-

jects.  The mean iodine intake in these locations ranged 

from 240-740 µg/day.  Correlation between iodine intake 

and mortality rates from thyroid diseases revealed a 

highly significant inverse correlation between iodine 

intake and mortality rates.  Oddie, et al, comment:  

“Despite this high average, there is still a significant 

negative correlation (r=-080) between iodine intake and 

mortality rate from thyroid diseases.”  In other words, 

the mortality rates would have continued to decrease 

with higher intake of iodine. 

 

Gaby blamed iodine for simple goiter in children when 

in fact iodine is used to prevent and treat childhood goi-

ter.  Again, quoting Gaby:  “In a survey of 3,300 chil-

dren aged 6-12 years from five continents, thyroid 

glands were twice as large in children with high dietary 

iodine intake (about 750 µg per day), compared with 

children with more normal iodine intake.  While the sig-

nificance of that finding is not clear, it suggests the pos-

sibility of iodine-induced goiter.” 

 

Analysis of the data in Table 1 of that publication14 re-

vealed only children from Hokkaido, Japan showed in-

creased thyroid volumes of significance compared to the 

other groups:  2.16-2.59 ml for all the other groups; and 

2.86 and 4.91 ml for the two groups from Hokkaido.  

This area of Japan is known to have a high incidence of 

euthyroid goiter.  Suzuki, et al,15 who first reported this 

finding in 1965, did not think that iodine was the cause 

of this goiter.  He commented:  “Considering the paucity 

of reported cases of iodine goiter with the widespread 

usage of iodine medication, we cannot exclude factors 

other than excessive intake of dietary iodine as a cause 

of the goiter.” 

 

Several other studies confirmed Suzuki’s skepticism re-

garding the role of iodine in the Hokkaido goiter.  For 

example, Clement16 in Tasmania, reported that a daily 

intake of 1.4 mg of potassium iodide (10 times the RDA)  
(Continued on next page) 
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by infants and children for 16 years resulted in reduction 

in the prevalence of goiter, but in some regions, that 

amount of iodine did not have a significant effect on the 

rates of goiter.  Different amounts of goitrogens in 

these different regions may explain this discrepancy.  

In Marine’s study, 9 mg/day of iodide were required to 

decrease the prevalence of goiter in adolescent girls by 

100-fold.8  Currently, in Tasmania, potassium iodate is 

added to bread at 2 mg 

per loaf of bread.  “After 

a preliminary survey in 

1949, tablets containing 

10 mg potassium iodide 

had been made available 

to infants, preschool chil-

dren, and schoolchildren 

through schools and 

child-health centers for 

weekly consumption for 

approximately 16 years.  

State-wide surveys at 

f ive -year  inte rvals 

showed a slow, steady 

reduction in the preva-

lence of goiter, but in 

some regions the rates 

remained high.”16 

 

Gaby mentioned the 

“safe upper limit” of 1 

mg/day, which was es-

tablished by the WHO.  

As previously men-

tioned, prior to World 

War II, physicians in the US routinely used 12.5-37.5 

mg elemental iodine daily for iodine supplementation.1  

Based on a review of the literature, we previously pro-

posed a daily intake of 12.5 mg elemental iodine for 

whole body sufficiency.12  However, based on the load-

ing test, as much as four times that amount can be re-

quired to achieve whole body sufficiency for iodine in 

some individuals.1,2  The greater demand for iodine may 

be due to the goitrogen load in these subjects.  Large 

numbers of pulmonary patients were treated safely for 

years with daily amounts of potassium iodide two to 

three orders of magnitude greater than 1 mg.  Fradkin 

and Wolff17 commented on the safety of relatively large 

doses of potassium iodide:  “Although there are scattered 

case reports of IIT (iodide-induced thyrotoxicosis) after the 

use of KI, these must be considered in the light of over 108 

tablets of KI prescribed annually in this country.  Reports 

of experience with KI (1.6-6.4 g/day) in large series of pul-

monary patients revealed no hyperthyroidism in 2,404 and 

502 patients.” 

The requirement for iodine depends on the goitrogen 

load.  The greater the goitrogen load, the greater the 

need for iodine.  Bromide is a goitrogen that interferes 

with the uptake and utilization of iodide by target cells.12  

The US population is exposed to large amounts of the 

element bromine in its organic and inorganic forms.  We 

have observed a basal mean level of urine bromide at 24 

mg/24 hours, four times higher than reported in Western 

Europe.  The US utilizes 

two-thirds of the annual 

world production of bro-

mine.18  The annual 

world production of bro-

mine is 280,000 tons.  At 

909 kg/ton, we have then 

an annual world produc-

tion of bromine of ap-

proximately 254,520,000 

kg.  The US consumes 

167,983,200 kg of bro-

mine annually.  Out of 

that amount, 45,450,000 

kg are used in agriculture 

(food supply) and 

9,090,000 kg for water 

sanitation (water supply).  

The amount of bromine 

used in our food and wa-

ter supplies compute to 

21% of the total US utili-

zation of this goitrogenic 

halogen.18  It does not 

take a rocket scientist to 

figure out that we, in the 

US, are exposed to high amounts of the goitrogen bro-

mine via our food and water supplies in all its inorganic 

and organic forms, such as methylbromide in agricul-

ture.  Bromine competes with iodine for cellular uptake 

and utilization; and has goitrogenic, carcinogenic, and 

narcoleptic properties.1  Iodine pulls bromine from stor-

age sites and increases its urinary excretion.2  Chloride 

also increases the excretion of bromide in urine.18  For 

detoxification of bromide, the halides iodide and chlo-

ride are the most effective. 

 

The annual world production of iodine in 1981 was 

12,000 tons or 10,908,000 kg.18  Some 20% of the iodine 

used in the US is for animal feed supplement, and none 

for human food, except the minimal amount in table 

salt.19  Between 1960 and 1980, iodate was used in bread 

with one slice of bread containing the full RDA of 0.15 

mg.1  But some 20 years ago, iodophobia resulted in the 

removal of iodate from bread, replacing it with bromate. 
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Forms Toxicity 
A) Inorganic 

1) Non - radioactive 
a) iodides (i.e., SSKI) 
b) tincture of iodine 
c) Lugol  Solution 

2) Radioactive iodides for diagnostic 
and therapeutic purposes 

B) Organic 
1) Naturally occurring 

a) thyroid hormones 
b) thyroidal  iodolipids 

2) Man made 
a) radiographic contrast media 
b) iodine - containing drugs 

(i.e.,  amiodarone ) 

Table I 

Various forms of iodine/iodide used in clinical medicine  
and their toxicity levels (from Reference 2) 

Extremely safe 

Extremely toxic 

Carcinogenic 
Cytotoxic 

Safe within 
Physiological 
ranges 

Table 1 

Various Forms of Iodine/Iodide Used in Clinical 

Medicine and Their Toxicity Levels2 



If you wanted to keep a nation sick and zombified, we 

cannot think of a better way to achieve this goal.1 

 

Gaby, assuming we evolve from a Big Bang 20 billion 

years ago, commented:  “Since emerging from the io-

dine-rich oceans to become mammals, we have evolved 

in an iodine-poor environment.” 

 

Actually, the oceans are very poor in iodine, based on 

concentration of this element.  Although the largest res-

ervoir of iodine is in the oceans, because of their large 

volume, the concentration of iodate/iodine/iodide in the 

oceans is only 0.05 PPM, very dilute indeed, compared 

to bromide at 70 PPM.20  For example, to obtain the 

RDA for iodine from seawater, you need 3 liters.  Sea 

salt is very low in iodide, much lower than iodide in io-

dized table salt, actually 50 times lower.  It is under-

standable why someone who believes in the theory of 

evolution has a problem with such high requirements for 

iodine in an environment depleted of this element.  

Unless at some time in the distant past, the topsoil of 

planet earth contained significant levels of iodine and 

meeting these high requirements for iodine sufficiency 

could then be achieved with any diet. 

 

The theory of evolution does not offer an intellectually 

satisfying answer to this paradox.  However, the Biblical 

account of the origin of the world through creation 6000 

years ago followed by the fall of man and the flood fits 

very well the current situation.  According to the biblical 

narrative, the Creator declared planet earth and every-

thing in it perfect.  Therefore, the original planet earth 

contained a topsoil rich in iodine, and all elements re-

quired for perfect health of Adam, Eve and their descen-

dants.  A rebelled archangel was expelled from God’s 

Habitation for attempting a hostile takeover (Isaiah 

14:12-15).  His name was Lucifer before the attempt 

(Isaiah 14:12) and Satan after his expulsion (Luke 

10:18).  Satan deceived Eve into believing that she could 

become a goddess by disobeying her Creator (Genesis 

3:4,5).  A sequence of events followed, culminating in 

the worldwide flood 4500 years ago.  Following this epi-

sode, the receding waters washed away the topsoil with 

all its elements into oceans and seas. The new topsoil 

became deficient in iodine and most likely other essen-

tial elements, whose essentialities are still unknown.  

Mountainous areas became the most iodine-deficient 

because the receding waters were the most rapid over the 

steep slopes, eroding deeper into the soil.  The biblical 

account of the flood fits very well with the finding of 

high concentrations of iodine in brines, which accom-

pany oil wells and natural gas deposits (9).  By 1977, the 

brines associated with deposits of natural gas in Japan 

accounted for 56% of the world iodine production (19).  

The previous existence of iodine-rich living organisms 

from which came these iodine-rich degradation products 

strongly suggests that sometime in the distant past, io-

dine was plentiful on planet earth, and some catastrophic 

event resulted in washing away the iodine-rich top soil 

in the oceans.  The worldwide flood fits extremely well 

with the current findings of high iodine concentrations in 

brines. 

 

The toxicity of iodine depends on the forms of this ele-

ment.  Several forms of iodine prescribed by US physi-

cians are listed in Table 1.  The manmade organic forms 

of iodine are extremely toxic, whereas the inorganic, 

non-radioactive forms are extremely safe.2  However, 

the safe inorganic, non-radioactive forms were blamed 

for the severe side effects of the organic iodine-

containing drugs.  For example, in reference 14 of 

Gaby’s editorial, discussing thyrotoxicosis induced by 

iodine,21 the form of iodine involved is an iodophore, an 

organic form of iodine.  This iodophore interferes with 

iodine uptake and utilization by the thyroid gland.22  

From a publication by Phillippou, et al, published in 

1992,23 it is obvious that the cytotoxicity of the organic 

iodine-containing drugs is due to the molecule itself, not 

the iodine released or present in the molecule.  “We can, 

therefore, conclude that the effect of amiodarone, ben-

ziodarone, Na iopanate, and other iodine-containing sub-

stances with similar effects is due to the entire molecule 

and not to the iodine liberated.  It should be noted that 

the cytotoxic effect of amiodarone in all cultures is also 

due to the entire molecule and not to the iodine present in 

it.” 

 

A new syndrome, medical iodophobia, was recently re-

ported1 with symptoms of split personality, double stan-

dards, amnesia, confusion, and altered state of con-

sciousness.  Medical iodophobia has reached pandemic 

proportion and it is highly contagious (iatrogenic iodo-

phobia).  A century ago, non-radioactive forms of inor-

ganic iodine were considered a panacea for all human 

ills, but today, they are avoided by physicians like lep-

rosy.2  We have previously discussed the factors involved 

in this medical iodophobia.24  If iodine deficiency is the 

cause of medical iodophobia, this syndrome would be-

come self-perpetuating.  Unfortunately, physicians are 

afraid of the element that is, most likely, the cure of their 

phobia.   

 

Computation of the Average Daily Intake of 

Iodide from Seaweed by Mainland Japanese. 

Over 95% of the iodine consumed by mainland Japanese 

comes from seaweed.  If you want to prove that the in-

take of iodine by mainland Japanese is within the same 
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range as consumed by the US population or maybe 

slightly above, just tell your Japanese study subjects to 

abstain from seaweed during the study period.  It’s that 

easy and this technique has been used effectively in sev-

eral publications.  As a general rule, mainland Japanese 

living in the coastal areas of Japan, consume more sea-

weed than inland dwellers.15,25-27  Among the coastal 

areas, the inhabitants of Hokkaido ingest the largest 

amount of seaweed.15  Hokkaido produces 90% of the 

seaweed consumed in Japan,15 further processed by dry-

ing and flattening for sales in food stores.  Statistics 

compiled by the Japanese Ministry of Health are based 

on the dry form of seaweed.28  Seaweed contains pre-

dominantly the inorganic form of the element iodine, 

mainly iodide.29  Seaweed also concentrates other hal-

ides such as bromide, which possess goitrogenic, car-

cinogenic, and narcoleptic properties.1  Seawater is very 

poor in iodide and relatively rich in bromide with 0.05 

PPM iodide and 70 PPM bromide.  There is 1,400 times 

more bromide than iodide in seawater. 

 

Mainland Japanese consume large amounts of iodine 

from seaweed, and they are one of the healthiest na-

tions.12  Based on extensive surveys performed by the 

International Agency for Research on Cancer and pub-

lished in 1982,30 mainland Japanese, at least up to 1982, 

experienced one of the lowest incidences of cancer in 

general.  Mainland Japanese have the longest lifespan in 

the world.31  Although seaweed has been the main 

source of iodine for the Japanese population, inorganic 

iodine/iodide in supplements (liquid or tablets) seems a 

much purer, safer, and more accurate form for supple-

mentation of this essential element than seaweed.  It is 

more difficult to titrate the amount of seaweed needed to 

achieve whole body sufficiency for iodine than the 

amount of a pure standardized solid dose form of this 

essential element.  It was not conclusively proven that 

iodine was the cause of the reported seaweed-induced 

goiter with normal thyroid functions 40 years ago in Hok-

kaido, Japan.15  This seaweed-induced goiter eventually 

disappeared.23  Suzuki, et al,15 questioned whether sea-

weed itself was the cause of this goiter, since much lar-

ger amounts of iodide in pulmonary patients did not in-

duce goiter.  Suzuki, et al, commented:  “Considering 

the paucity of reported cases of iodine goiter with the 

widespread usage of iodine medication, we cannot ex-

clude factors other than excessive intake of dietary io-

dine as a cause of the goiter.” 

 

Also, residents in Tokyo, Japan, who excreted similar 

levels of iodide in their urine (around 20 mg/24 hours) did 

not experience goiter.  Contamination of seaweed with 

bromide is the most likely explanation, since bromide 

is a goitrogen,1 and there is 1,400 times more bromide 

than iodide in seawater.20  The presence of excess goitro-

gens in the diet would require greater amounts of ingested 

iodine to prevent the goitrogenic effect of these sub-

stances.2 

 

Gaby equates urinary iodide excretion with dietary in-

take of iodine and uses data of urine iodide levels from 

one group of Japanese thyroidologists to validate his 

claim of low average daily intake of iodine by mainland 

Japanese, comparable to iodine consumption in the US.  

“In studies that have specifically looked at iodine intake 

among Japanese people, the mean dietary intake 

(estimated from urinary iodine excretion) was in the 

range of 330 to 500 µg per day,7,8 which is at least 25-

fold lower than 13.8 mg per day.” 

 

References 7 and 8 quoted by Gaby are from the same 

group of Japanese thyroidologists.  Usually, Japanese 

thyroidologists trained in the US will encourage their 

patients to abstain from seaweed when performing radio-

isotope testing of the thyroid gland in order to obtain 

results comparable with results obtained from US thyroi-

dologists.  The urinary excretions of iodide reported by 

Ishizuki, et al, in references 7 and 8 of Gaby’s editorial 

are obviously from patients who were told to abstain 

from seaweed.  We will quote other studies by Japanese 

investigators who reported urinary iodide levels 10 to 

100 time higher than the values reported by Ishizuki, et 

al. 

 

In assessing the intake of iodine by mainland Japanese 

based on urinary excretion of iodide, keep in mind that 

urinary iodide levels are not a good index of intake 

unless whole body sufficiency for iodine is achieved and 

the form of iodine consumed is highly bioavailable.1,2  

For example, only 10% of sodium iodide present in table 

salt is bioavailable, due to competition with chloride for 

intestinal absorption.9  On a molor basis, there is 30,000 

times more chloride than iodide in iodized salt.  Iodine 

excreted in the 24-hour urine collection can be as low as 

10% of the ingested amount in iodine-deficient subjects,1 

due to body retention of iodine.  Therefore, the amount 

of iodine ingested can be as high as 10 times the amount 

of iodide recovered in the 24-hour urine collection. 

 

With this in mind, let us take a close look at some pub-

lished data.  Konno, et al,25 measured iodide in morning 

urine samples of 2,956 men and 1,182 women, all nor-

mal and healthy, residing in Sapporo, Japan.  The 95% 

confidence limits were from 1.14-8.93 mg/L with an av-

erage 3.3 mg/L.  Assuming an average 24-hour urine 

volume of 1.5 liters, the daily iodide excretion would 

range from 1.7-13.4 mg with an average of 5 mg. As   
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discussed previously, these amounts are an underesti-

mate of iodine intake.  Yabu, et al,32 from Osaka meas-

ured iodide levels in morning urine samples obtained 

from 39 male and 88 female local residents.  He reported 

a range of 0.6-17.4 mg/L.  If those iodine levels are ex-

pressed as mg/24 hours and assuming an average 24-

hour urine volume of 1.5 liter, the range of iodine excre-

tion per 24 hours would be from 1-25 mg in these 163 

Japanese subjects. 

 

Gaby mentioned that the calculation we used to estimate 

the average daily intake of mainland Japanese was based 

on dry weight whereas the data in Nagataki’s publica-

tion26 on iodine in seaweed was reported per wet weight.  

Quoting from that article:26  “For example, the dry 

weight of such food as ‘tangle’ (Laminaria) contains 

0.3% iodine1 and this may be eaten in quantities as large 

as 10 g daily.”  This daily intake would compute to 30 

mg of elemental iodine.  However, on page 643 of the 

same article, Nagataki, et al,26 stated:  “… according to 

the statistics of the Ministry of Health and Welfare,13 the 

average daily intake of seaweed was 4.6 g (wet weight),” 

when in fact, that organization confirmed by a phone 

interview (6/21/05) that their data on seaweed in the 

1965 report were expressed as dry weight.  For example, 

in Table 8 of Nagataki’s reference 13, values for sea-

weed consumption for several years from 1950-1963 are 

listed in grams of dry weight, confirmed by the Japanese 

Ministry of Health and Welfare.  We have compiled 

some of these data in our Table 2, taken from reference 

13 of Nagataki’s article.  The value of 4.6 grams that 

Nagataki quoted as wet weight was actually expressed as 

dry weight and Nagataki used the value for the year 

1963 only, that is, 4.6 g.  Nagataki, et al, mentioned cor-

rectly dry weight on page 638 at the beginning of their 

article, and for some unknown reason, they erroneously 

mentioned wet weight on page 643 of the same publica-

tion, which is confusing.  We have relied, therefore, on 

the original information supplied by the Japanese Minis-

try of Health and Welfare, that is Nagataki’s reference 

13, and our reference 28. 

 

We estimated the average daily intake of iodine by 

mainland Japanese in 1963, at 13.8 mg, based on infor-

mation supplied by the Japanese Ministry of Health, 

which used only dry weight in their calculations, con-

firmed by a phone interview of one of us (GEA) on June 

21, 2005, with officials of this organization (see Table 

2).  This amount of iodine was confirmed in mainland 

Japanese based on urine iodide levels in this population, 

as previously discussed.  One can see that iodine intake 

was even higher during the years 1954, 1956, 1958, and 

1960.  The mean value for the eight amounts of seaweed 

displayed in Table 2 is 4.5 g and at 0.3% iodide, this av-

erage daily amount would contain 13.5 mg iodide.  Gaby 

ends his editorial with a recommendation but without 

any validating reference:  “Thyroid function should be 

monitored in patients receiving more than 1 mg of iodine 

per day.”   

(Continued on next page) 

Table 2 

Annual Change of Intake of Food by Food Groups in Japan 

Yrs. 1950 1952 1954 1956 1958 1960 1962 1963 

Calories 2,098 2,109 2,074 2,092 2,118 2,096 2,080 2,083 

Proteins                 

Total 68 70 69 69.1 70.1 69.7 70.4 70.6 

Animal 17 23 22 22.6 23.8 24.7 27.3 27.7 

Vegetable 51 47 47 46.5 46.4 45.0 43.2 42.9 

Fat 18 20 21 21.8 23.7 24.7 28.3 29.2 

Carbohydrate 418 412 403 405 406 399 386 382 

Sugars 7.2 14.5 15.6 15.6 12.3 12.3 13.4 14.0 

Fats & Oils 2.6 3.9 4.6 5.1 5.7 6.1 7.6 8.1 

Beans 53.7 68.4 68.2 72.7 71.0 71.2 70.8 69.4 

Milk 6.8 10.2 12.5 19.4 22.0 29.5 35.9 38.8 

Milk products   0.4 0.6 2.1 2.6 3.4 5.9 6.3 

Sea weed (dry weight)* 3.0 4.1 4.8 5.0 5.0 4.7 4.5 4.6 

Except for the calories, all values are expressed as grams/per capita/day.  This table was compiled from tables 6 and 8 of the official publi-

cation, Nutrition in Japan, 1964, Nutrition Section, Bureau of Public Health, Ministry of Health and Welfare, Tokyo, Japan, March 1965. 

 

*  In a phone interview with Guy E. Abraham, MD, on June 21, 2005, using Miss Hisa Izumi as an interpreter, the interviewees Miss Nichi 

and Mister Arai at the Japanese Ministry of Health and Welfare confirmed that, in the nutritional surveys published in 1965, the average 

daily amount of seaweed consumed is expressed as grams of dried seaweed. 



If 60 million mainland Japanese were to take Gaby’s 

recommendation seriously, laboratories performing thy-

roid function tests in Japan could not keep up with the 

demand. 

 

We must emphasize that the orthoiodosupplementation 

program is not based on consumption of iodine by the 

Japanese population, but on whole body iodine suffi-

ciency assessed by the iodine/iodide loading test, which 

brings us to our next topic. 

 

Validation of the Iodine/Iodide Loading Test 

Gaby questions the validity of the iodine/iodide loading 

test and presents some valid arguments.  “Before the io-

dine-load test can be considered a reliable indicator of 

tissue iodine levels, it needs to be demonstrated that only 

negligible amounts of iodine are excreted in the feces 

after an oral iodine load.” 

 

Inorganic iodine is an ideal element for an oral loading 

test.  Inorganic forms of iodine are quantitatively ab-

sorbed by the gastrointestinal tract and highly bioavail-

able.  Less than 5% of ingested inorganic iodine/iodide 

are excreted in the feces and sweat,33 with most of that 

amount in sweat.  The data in reference 9 of Gaby’s pa-

per dealing with low bioavailability of ingested iodine in 

cows, which are ruminants, should not be extrapolated to 

humans.  Since data obtained with the iodine/iodide 

loading test revealed that 90-100% of the ingested io-

dine/iodide is recovered in the 24-hour urine collection 

when sufficiency is achieved,1,2 it is obvious that the in-

gested iodine/iodide in the tablets used for the loading test 

are highly bioavailable.  Serum iodide is rapidly cleared by 

the kidneys with a daily clearance rate of 43.5 liters.9  The 

renal clearance of iodide remains constant with intake 

from 0.001 mg to 2,000 mg iodide.34  The gastrointesti-

nal tract has the capacity to absorb quantitatively large 

amounts of iodine/iodide.34 

 

Studies performed with a sustained release form of io-

dine, amiodarone, give further support for the validity of 

the iodine/iodide loading test.  Amiodarone is a benzofu-

ranic derivative containing 75 mg of iodine per 200 mg 

per tablet.  It is widely used for the long-term treatment 

of cardiac arrhythmias.35-37  Broekhuysen, et al,38 used 

balance studies of amiodarone and the non-amiodarone 

inorganic iodine released from amiodarone.  In two sub-

jects treated with 300 mg of amiodarone/day containing 

112.5 mg iodine, the total amount of iodine measured in 

urine and feces was very low during the first three days, 

with a mean of 19% and 7% of the total iodine in-

gested, suggesting that as much as 93% of the iodine 

ingested was retained in the body, or 105 mg iodine per 

day was retained by the patient.  After 25-27 days of ther-

apy with 300 mg amiodarone/day, the mean percentage 

of iodine excretion of combined urine plus feces in these 

two subjects increased 48% and 75%.  Therefore, after 

approximately one month, the percentage of iodine re-

tained by the body had decreased to 25% and 50%.  No 

inorganic iodine/iodide was found in feces, only the or-

ganic form, amiodarone, whereas only inorganic iodide 

was excreted in urine. 

 

In two other subjects treated with 300 mg amiodar-

one/day for seven weeks, balance studies revealed that at 

the end of the study, the total excreted iodine in urine 

and feces averaged 97.4% and 96.9%.  Again, only the 

organic form amiodarone was found in feces and only the 

inorganic form in urine.  Based on the balance studies, the 

amount of iodine retained by the body following seven 

weeks on amiodarone at 300 mg/day containing 112.5 mg 

iodine, was estimated at 1.5 g.  The authors commented:  

“These results suggest that iodine is retained in the body 

until a mechanism is triggered that adjusts the excretion 

of iodine to balance completely the intake.”  They esti-

mated that the body retained 1.5 g of iodine before the 

ingested iodine in amiodarone is completely excreted, 

and before therapeutic efficacy. 

 

In three patients who eventually died following long-

term treatment with amiodarone, the levels of inorganic 

iodine (not amiodarone) present in various organs and 

tissues were measured.  The total body non-amiodarone 

iodine content was estimated at approximately 2 g with 

the greatest amount found in fat tissues (700 mg) and 

striated muscle (650 mg).  Iodine was present in every 

tissue examined.  The highest concentrations of non-

amiodarone iodine were found in descending order:  thy-

roid gland, liver, lung, fat tissues, adrenal glands, and the 

heart.  We previously reported a double peak of serum 

inorganic iodide levels, eight hours apart, following in-

gestion of a solid dosage form of Lugol.39  This pattern 

is indicative of an enterohepatic circulation of inorganic 

iodine, which could explain the high iodine content of 

the liver.  Human ovaries also concentrate iodine effec-

tively with a value of 741 µg/100 mg wet weight.40  Ac-

cording to Slebodzinski,40 the iodine concentrations in 

the ovaries are the highest of all other organs, except the 

thyroid gland.  Unfortunately, Broekhuysen, et al,38 did 

not report the levels of iodine in the ovaries of the two 

subjects studied at autopsy.  Maybe, they were male sub-

jects. 

 

When a tablet form of Lugol is ingested at a daily 

amount of 50 mg elemental iodine, whole body suffi-

ciency is achieved in approximately three months and 

the estimated amount of iodine retained in the body is  
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approximately 1.5 g.9  This is the same amount of iodine 

retained in patients on amiodarone following seven 

weeks at 300 mg/day containing 112.5 mg iodine.  Clini-

cal response to amiodarone is observed after the same 

period of time on amiodarone therapy.  Some compari-

sons between amiodarone, an organic form of iodine, 

and inorganic iodine/iodide are in order.  In the patients 

who ingested 300 mg amiodarone for seven weeks, the 

total amount of iodine ingested is 5.5 g (112.5 mg × 49 

days).  The patients retained 1.5 gm (i.e., 1.5 g/5.5 g × 

100 = 27%) of the total dose.  In patients of orthoiodo-

supplementation at 50 mg elemental iodine/day, suffi-

ciency is achieved usually in three months and 1.5 g of 

iodine is retained.  The total amount of iodine ingested 

during three months is 4.5 g (50 mg/day × 90 days).  The 

patients retained 1.5 gm, (i.e., 1.5 g/4.5 g × 100 = 33%) 

of the total dose.  Roughly 30% of the total dose of io-

dine is retained at iodine sufficiency in both cases, but 

the time required to achieve sufficiency decreases as the 

daily amount of iodine increases.  Whether this inverse 

relationship between the daily dose of iodine and time 

required for whole body iodine sufficiency will persist 

with daily intake of iodine greater than 100 mg would 

require further investigation. 

 

Since iodine mobilizes toxic metals and goitrogenic hal-

ides from their storage sites,1,2 it may not be wise to 

achieve whole body sufficiency for iodine too rapidly 

since mobilization of these toxic substances may in-

crease their peripheral levels high enough to cause 

symptoms.  A complete nutritional program combined 

with increased fluid intake will help the body eliminate 

these toxic elements more safely.1  To be discussed later, 

in cases of increased mobilization of bromide from stor-

age sites by orthoiodosupplementation and elevated se-

rum bromide levels high enough to cause bromism, the 

administration of sodium chloride (6-10 g/day) increases 

the renal clearance of bromide by as much as 10 times 

and minimizes the side effects of bromism.18  If orthoio-

dosupplementation results in elevated urine lead levels, 

together with increased bromide, ammonium chloride is 

preferable to sodium chloride since it is the chloride that 

increases renal clearance of bromide.  The ammonium is 

metabolized to urea and has an acidifying effect, which 

increases renal clearance of lead also. 

 

The above comparison of the data obtained from amiodar-

one administration and orthoiodosupplementation is sug-

gestive of an important role of inorganic iodine released 

from amiodarone in the therapeutic effect of this drug, 

and that whole body sufficiency for iodine is a require-

ment for optimal cardiac function.  Since the amount of 

iodine used in the amiodarone study is twice the amount 

of iodine used in orthoiodosupplementation, the time 

required for whole body iodine sufficiency was only 

seven weeks for amiodarone and 12 weeks for orthoio-

dosupplementation.  In order to achieve whole body suf-

ficiency for iodine in six weeks using orthoiodosupple-

mentation, the daily intake required would be 100 mg. 

 

One more argument in support of the validity of the io-

dine/iodide loading test follows.  Serum inorganic iodide 

levels measured under steady state conditions are a good 

index of bioavailability of the iodine preparation in sub-

jects without a defect/damage of the transport of io-

dine/iodide in target cells.  We have previously calcu-

lated that the serum levels of inorganic iodide at equilib-

rium would be the daily amount of iodine ingested di-

vided by 43.5 liters if the form of iodine ingested was 

completely bioavailable.9  At 50 mg iodine/day, the ex-

pected serum inorganic iodide level at equilibrium would 

be 1.15 mg/L (50 mg/43.5 L).  In eight normal subjects 

who achieved whole body iodine sufficiency, the fasting 

serum inorganic iodide levels, 24 hours after the last in-

take of iodine, ranged from 0.85-1.34 mg/L. 

 

The mechanism involved in the absorption of iodine/

iodide by the gastrointestinal tract is different from the 

mechanism involved in the transport of iodide inside the 

target cells.2  A severe cellular transport defect/damage 

of iodide by target cells can occur in a patient with a 

very efficient gastrointestinal absorption of iodine/

iodide.  In such a case, the absorbed iodine/iodide will 

be excreted quantitatively as iodide in the urine even 

though the target cells are iodine deficient.  We have 

reported on three such cases.2,41  In one instance, the pa-

tient was studied with serial blood samples following a 

load of 50 mg iodine/iodide prior to and following inter-

vention with administration of oral vitamin C at 3 g/day 

for three months.  A positive effect of vitamin C was 

observed on the iodide cellular transport function.41  In 

all three cases, the serum iodide levels 24 hours follow-

ing a load of 50 mg iodine/iodide were very low, com-

pared to the normal subjects:  <0.006 mg/L, 0.011 mg/L, 

and 0.016 mg/L.  Prior to orthoiodosupplementation, the 

percentage of iodine load excreted in these three patients 

was:  90%, 96%, and 102%.  The above results suggest 

that Gaby grossly underestimated the ability of the gas-

trointestinal tract to absorb ingested iodine/iodide quan-

titatively in relatively large amounts, when he stated:  

“However, the validity of the test depends on the as-

sumption that the average person can absorb at least 

90% of a 50-mg dose.  It may be that people are failing 

to excrete 90% of the iodine in the urine not because 

their tissues are soaking it up, but because a lot of the 

iodine is coming out in the feces.  There is no reason to 

assume that a 50-mg dose of iodine, which is at least 250  
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times the typical daily intake, can be almost completely 

absorbed by the average person.” 

 

Several organs besides the thyroid gland can concentrate 

peripheral iodide against a gradient.41  The salivary 

glands have this capability, and we are now investigating 

the mixed saliva iodide/serum iodide ratio as a mean of 

assessing cellular iodide transport efficiency in cases of 

iodide transport defect/damage prior to and following 

nutritional intervention. 

 

Orthoiodosupplementation: 

Effectiveness and Safety in Current Medical Practice 

Physicians who utilize holistic therapies are always 

searching for safe and effective natural therapies that 

have minimal adverse effects.  The experience of several 

physicians with iodine/iodide in daily amounts from 

6.25-50 mg, using a solid dosage form of Lugol for over 

three years in several thousands of patients has shown it 

to be safe and effective, with minimal adverse effect.2 

 

Effectiveness:  The Center for Holistic Medicine in 

West Bloomfield, Michigan (office of David Brown-

stein, MD) has tested over 500 patients for iodine defi-

ciency using the iodine/iodide loading test, developed by 

one of us.1  Based on the experience there, the loading 

test provides an accurate and reproducible picture of the 

iodine status in the body.  Retesting many of these pa-

tients has shown that the changes in the test correlate 

with the changes in the clinical picture.  In other words, 

as the loading test improves, the clinical picture im-

proves. 

 

Our experience at the Center for Holistic Medicine has 

shown that patients with the lowest urinary iodide levels 

on the loading tests are often the most ill.  Many of these 

patients with very low urine iodide levels following the 

loading test have severe illnesses such as breast cancer, 

thyroid cancer, or autoimmune thyroid disorders.  All of 

these conditions have been shown in the literature to 

be associated with iodine deficiency.1  Positive clini-

cal results were seen in most of these patients after 

orthoiodosupplementation within the range of 6.25-50 

mg of iodine/iodide (0.5 to 4 tablets of Lugol). 

 

One of the most satisfying effects of orthoiodosupple-

mentation has been in the treatment of fibrocystic breasts 

and thyroid nodules.  The treatment of fibrocystic 

breasts with iodine has been reported for over 100 years.  

Iodine/iodide supplementation has resulted in significant 

improvement in fibrocystic breast illness for nearly 

every patient treated.  Thyroid nodules also respond 

positively to iodine/iodide supplementation.  Serial ultra-

sounds usually show decrease in the size of the thyroid 

cysts and nodules and eventual resolution of the lesions.  

When orthoiodosupplementation is combined with a 

complete nutritional program, it is rare not to see im-

provement in the palpation and radiological examination 

of thyroid nodules and cysts following iodine/iodide 

therapy as described here.   

 

The effectiveness of orthoiodosupplementation has not 

been limited to the very ill.  In fact, most patients treated 

with orthoiodosupplementation have quickly experi-

enced positive results although optimal responses are 

observed when whole body iodine sufficiency is 

achieved based on the iodine/iodide loading test.  Our 

experience has shown that a wide range of disorders have 

responded to orthoiodosupplementation including thyroid 

disorders, chronic fatigue, headaches, fibromyalgia, and 

infections.  Additionally, our clinical experience has 

shown that iodine/iodide supplementation has resulted in 

lower blood pressure in hypertensive patients.  The 

blood pressure-lowering effect is seen when sufficiency 

of iodine is achieved. 

 

Occasionally, individuals on thyroid medication will 

develop signs and symptoms of hyperthyroidism on or-

thoiodosupplementation.  This situation has been easily 

rectified by lowering or discontinuing the thyroid medi-

cation.  Of those individuals taking thyroid medication, 

approximately one-third of them will need to discontinue 

or lower their thyroid medication upon taking io-

dine/iodide due to increased thyroid function and im-

proved receptor responsiveness.2  The remaining two-

thirds of the thyroid treated patients will maintain their 

thyroid dosages while taking iodine/iodide without side 

effects. 

 

Safety:  Dr. Gaby claims that the relatively high doses of 

iodine/iodide used in orthoiodosupplementation may 

lead to hypothyroidism, goiter, or autoimmune thyroid 

problems.  This just is not the case.  A review of the lit-

erature revealed that the organic forms of iodine were 

involved in most of these complications.1  Iodine intake 

has fallen over 50% in the US over the last 30 years.42  

During this same time, increases in diabetes, hyperten-

sion, obesity, breast and thyroid cancer, and other thy-

roid disorders have been reported.  It appears to us that 

iodine deficiency, not iodine excess may be responsible 

for the increase of these conditions.1,2 

 

The clinical experience with orthoiodosupplementation 

in approximately 4,000 patients at the Center for Holistic 

Medicine has clearly shown that orthoiodosupplementa-

tion at daily dose of 6.25-50 mg elemental iodine has not 

been associated with increases in hypothyroidism, goiter,  
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and autoimmune thyroid problems.  On the contrary, the 

use of iodine/iodide has been effective at treating the 

above conditions with minimal adverse effects. 

 

Dr. Gaby points out that “some people are especially 

sensitive to the adverse effects of iodine.”  He is correct.  

Just as some people are sensitive to vitamin C, some are 

sensitive to iodine/iodide.  Few holistic physicians 

would deny the effectiveness of mega doses of Vitamin 

C, in amounts thousands of times greater than the RDA 

for vitamin C, in the treatment of wide range of illnesses.  

Just as with Vitamin C therapies, individualized doses 

and proper follow-up visits can help minimize adverse 

effects of iodine/iodide therapies. 

 

Dr. Gaby writes, “The relative absence of side effects 

may be due to the use of iodine as part of a comprehen-

sive nutritional program.”  He is correct.  With orthoio-

dosupplementation, the best results do occur when used 

as part of a comprehensive nutritional program, as do all 

holistic therapies.  We favor a magnesium emphasized 

total nutritional approach.1 

 

The most common adverse effects of iodine/iodide sup-

plementation observed at the Center for Holistic Medi-

cine has been metallic taste in the mouth and acne.  

Based on the experience of three clinicians at that Cen-

ter, with a combined patient population of some 4,000, 

the prevalence of these side effects is about 1%.  This is 

probably due to a detoxification reaction.  The release of 

bromide may be one cause of this detoxification reac-

tion. 

 

Clinical experience has continually shown that io-

dine/iodide supplementation results in a large urinary 

excretion of bromide.1,2  When bromide levels begin to 

decline, the above-mentioned adverse effects begin to 

decline as well.  Chloride increases renal clearance of 

bromide17 and the use of NaCl or ammonium chloride 

shortens the time required for bromide detoxification 

with orthoiodosupplementation.  Oral administration of 

sodium chloride (6-10 g/day) increased the renal clear-

ance of bromide by as much as 10 times, with mean se-

rum half-life of 290 hours in pre-chloride load subjects 

and 30-65 hours after chloride administration.  Intrave-

nous sodium chloride gives the same results as the oral 

route.18,43 

 

In the practice of medicine, we have seen very few natu-

ral therapies as safe and effective as orthoiodosupple-

mentation.  Using the proper forms of iodine (inorganic, 

non-radioactive) and daily amounts for whole body suffi-

ciency, accompanied by proper monitoring, orthoiodosup-

plementation is not only safe, it is an effective tool for 

the clinician.  Prior to the availability of assays for thy-

roid hormones and without any test for assessing whole 

body sufficiency for iodine, our medical predecessors 

recommended a range of daily iodine intake from Lugol 

solution (12.5-37.5 mg) exactly within the range re-

quired for achieving whole body sufficiency for io-

dine.1,2  Relying on clinical observation of the patient’s 

overall well-being, our predecessors have given us use-

ful information, which we have discarded in favor of 

preconceived opinions from self-appointed iodophobic 

pseudo experts.  This has resulted in pandemic iodine 

deprivation.  Iodine deficiency is misdiagnosed and treated 

with toxic drugs.  Orthoiodosupplementation may be the 

simplest, safest, most effective, and least expensive way 

to help solve the health care crisis crippling our nation.9 

 

About the Authors 

 

Guy E. Abraham, MD, is a former Professor of Obstet-

rics, Gynecology, and Endocrinology at the UCLA 

School of Medicine.  Some 35 years ago, he pioneered 

the development of assays to measure minute quantities 

of steroid hormones in biological fluids.  He has been 

honored as follows:  General Diagnostic Award from the 

Canadian Association of Clinical Chemists, 1974; the 

Medaille d’Honneur from the University of Liege, Bel-

gium, 1976; the Senior Investigator Award of Phar-

macia, Sweden, 1980. 

 

The applications of Dr. Abraham’s techniques to a vari-

ety of female disorders have brought a notable improve-

ment to the understanding and management of these dis-

orders.  Twenty-five years ago, Dr. Abraham developed 

nutritional programs for women with premenstrual ten-

sion syndrome and post-menopausal osteoporosis.  They 

are now the most commonly used dietary programs by 

American obstetricians and gynecologists.  Dr. Abra-

ham’s current research interests include the develop-

ment of assays for the measurement of iodide and the 

other halides in biological fluids and their applications 

to the implementation of orthoiodosupplementation in 

medical practice. 

 

David Brownstein, MD, is a family physician who util-

izes the best of conventional and alternative therapies.  

He is the Medical Director for the Center of Holistic 

Medicine in West Bloomfield, Michigan.  A graduate of 

the University of Michigan and Wayne State University 

School of Medicine, Dr. Brownstein is board certified by 

the American Academy of Family Physicians.  He is a 

member of the American Academy of Family Physicians 

and the American College for the Advancement in Medi-

cine.  Over the past 2 1/2 years, he has had extensive 

THE ORIGINAL INTERNIST     Winter   2005 193 

(Continued on next page) 



experience in the use of orthoidosupplementation in his 

practice. 

 

REFERENCES 

 
1) Abraham GE.  “The safe and effective implementation of or-

thoiodosupplementation in medical practice.”  The Original In-

ternist, 2004; 11(1):17-36. 

2) Abraham GE.  “The historical background of the Iodine Project.”  

The Original Internist, 2005; 12(2):57-66. 

3) Coindet JF.  “Decouverte d’un nouveau remède contre le goitre.”  

Ann Clin Phys, 1820; 15:49. 

4) Lugol JGA.  Mémoire sur l’emploi de l’iode dans les maladies 

scrophuleuses.  Paris, 1829. 

5) Gennaro AR.  Remington:  The Science and Practice of Pharmacy, 

19th Edition.  Mack Publishing Co., 1995; 1267. 

6) Martindale.  The Extra Pharmacopoeia, 28th Edition.  Reynolds 

JEF, editor.  The Pharmaceutical Press, 1982; 865. 

7) Cohn BNE.  “Absorption of compound solution of iodine from 

the gastro-intestinal tract.”  Arch Intern Med, 1932; 49:950-956. 

8) Marine D.  “Prevention and treatment of simple goiter.”  Atl Med 

J, 1923; 26:437-442. 

9) Abraham GE.  “The concept of orthoiodosupplementation and its 

clinical implications.”  The Original Internist, 2004; 11(2):29-38. 

10) Thompson WO, Brailey AG, Thompson PK, et al.  “The range of 

effective iodine dosage in exophthalmic goiter III.”  Arch Int 

Med, 1930; 45:430. 

11) Schroeder HA.  The Trace Elements and Man.  The Devin-Adair 

Co., Old Greenwich, CT, 1975; 52-53. 

12) Abraham GE,  F lechas  JD,  and  Hakala  JC.  

“Orthoiodosupplementation:  Iodine sufficiency of the whole 

human body.”  The Original Internist, 2002; 9(4):30-41. 

13) Oddie TH, Fisher DA, McConahey WM, et al.  “Iodine intake in 

the United States:  A reassessment.”  J Clin Endocr & Metab, 

1970; 30:659-665. 

14) Zimmermann MB, et al.  “High thyroid volume in children with 

excess dietary iodine intakes.”  Am J Clin Nutr, 2005; 81:840-

844. 

15) Suzuki H, Higuchi T, Sawa K, et al.  “Endemic coast goitre in 

Hokkaido, Japan.”  Acta Endocr, 1965; 50:161-176. 

16) Clements FW.  “Goitre prophylaxis by addition of potassium 

iodate to bread.”  The Lancet, 1970; 1:489-492. 

17) Fradkin JE and Wolff J.  “Iodide-induced thyrotoxicosis.”  Medi-

cine, 1983; 62:1-20. 

18) Sticht G and Käferstein H.  “Bromine.”  In:  Handbook on Toxic-

ity of Inorganic Compounds.  Seiler HG and Sigel H, editors.  

Marcel Dekker Inc, 1988; 143-151. 

19) Bulman RA.  “Iodine.”  In:  Handbook on Toxicity of Inorganic 

Compounds.  Seiler HG and Sigel H, editors.  Marcel Dekker Inc, 

1988; 327-337. 

20) Neidleman SL and Geigert J.  Biohalogenation:  Principles, Ba-

sic Roles and Applications.  Ellis Horwood Limited Publishers, 

Chichester, Halsted Press, 1986. 

21) Stewart JC and Vidor GI.  “Thyrotoxicosis induced by iodine 

contamination of food-a common unrecognized condition?”   

BMJ, 1976; 1:372-375. 

22) Furudate S, Nishimaki T, and Muto T.  “125-I uptake competing 

with iodine absorption by the thyroid gland following povidone-

iodine skin application.”  Exp Anim, 1997; 46(3), 197-202. 

23) Phillippou G, Koutras DA, Piperingos G, et al.  “The effect of 

iodide on serum thyroid hormone levels in normal persons, in 

hyperthyroid patients, and in hypothyroid patients on thyroxine 

replacement.”  Clin Endocr, 1992; 36:573-578. 

24) Abraham GE.  “The Wolff-Chaikoff effect:  Crying wolf?”  The 

Original Internist, 2005; 12(3):112-118. 

25) Konno N, Yuri K, Miura K, et al.  “Clinical evaluation of the 

iodide/creatinine ratio of casual urine samples as an index of 

daily iodide excretion in a population study.”  Endocrine Journal, 

1993; 40(1):163-169. 

26) Nagataki S, Shizume K, and Nakao K.  “Thyroid function in 

chronic excess iodide ingestion:  Comparison of thyroidal abso-

lute iodine uptake and degradation of thyroxine in euthyroid 

Japanese subjects.”  J Clin Endocr, 1967; 27:638-647. 

27) Konno N, Makita H, Yuri K, et al.  “Association between dietary 

iodine intake and prevalence of subclinical hypothyroidism in the 

coastal regions of Japan.”  J of Clin Endocr & Metab, 1994; 

78:393-397. 

28) Nutrition in Japan, 1964.  Nutrition Section, Bureau of Public 

Health, Ministry of Health and Welfare, Japan.  Printed: Tokyo, 

Japan, March 1965. 

29) Shaw TI.  “The mechanism of iodide accumulation by the brown 

sea weed Laminaria digitata.”  Proc Roy Soc (London), 1959; 

B150: 356-371. 

30) Waterhouse J, Shanmvgakatnam K, et al.  Cancer Incidence in 

Five Continents. LARC Scientific Publications, International 

Agency for Research on Cancer, Lyon, France, 1982. 

31) Koga Y, et al.  Recent Trends in Cardiovascular Disease and 

Risk Factors in the Seven Countries Study:  Japan.  Lessons for 

Science from the Seven Countries Study.  Toshima H, et al, edi-

tors.  Springer, New York, 1994; 63-74. 

32) Yabu Y, Miyai K, Hayashizaki S, et al.  “Measurement of iodide 

in urine using the iodide-selective ion electrode.”  Endocr Japan, 

1986; 33:905-911. 

33) Underwood EJ.  Trace Elements in Human and Animal Nutrition. 

Academic Press, New York, NY, 1977; 271-296. 

34) Childs DS, Keating FR, Rall JE, et al.  “The effect of varying 

quantities of inorganic iodide (carrier) on the urinary excretion 

and thyroidal accumulation of radioiodine in exophthalmic goi-

ter.”  J Clin Invest, 1950; 29:726-738. 

35) Marcus FI, Fontaine GH, Frank R, et al.  “Clinical pharmacology 

and therapeutic applications of the antiarrhythmic agent, amio-

darone.”  Am Heart J, 1981; 101:480-493. 

36) Martino E, Bartalena L, Bogazzi F, et al.  “The effects of amio-

darone on the thyroid.”  Endocrine Reviews, 2001; 22(2):240-

254. 

37) Dusman RE, Stanton MS, Miles WM, et al.  “Clinical features of 

amiodarone-induced pulmonary toxicity.”  Circulation, 1990; 

82:51-59. 

38) Broekhuysen J, Laruel R, and Sion R.  “Recherches dans la serie 

des benzofurannes XXXVII. Etude comparee du transit et du 

metabolisme de l’amiodarone chez diverses especes animals et 

chez l’homme.”  Arch Int Pharmacodyn, 1969; 177(2):340-359. 

39) Abraham GE.  “Serum inorganic iodide levels following inges-

tion of a tablet form of Lugol solution:  Evidence for an entero-

hepatic circulation of iodine.”  The Original Internist, 2004; 

11(3):29-34. 

40) Slebodzinski AB.  “Ovarian iodide uptake and triiodothyronine 

generation in follicular fluid.  The enigma of the thyroid ovary 

interaction.”  Domest Anim Edocrinol, 2005; 29(1):97-103. 

41) Abraham GE and Brownstein D.  “Evidence that the administra-

tion of Vitamin C improves a defective cellular transport mecha-

nism for iodine:  A case report.”  The Original Internist, 2005; 

12(3):125-130. 

42) Hollowell JG, Staehling NW, Hannon WH, et al.  “Iodine nutri-

tion in the United States.  Trends and public health implications:  

Iodine excretion data from national health and nutrition examina-

tion surveys I and III (1971-1974 and 1988-1994).”  J of Clin 

Endocr & Metab, 1998; 83:3401-3408. 

43) Rauws AG.  “Pharmacokinetics of bromide ion — An overview.”  

Fd Chem Toxic, 1983; 21:379-382.   

194 THE ORIGINAL INTERNIST     Winter   2005 



DABCI 



Melatonin Improves GI Symptoms 

in IBS Patients 
 

By Steve Austin, ND 

 

Design:  Randomized, double-blind intervention trial of 

40 irritable bowel syndrome (IBS) adult patients with 

sleep disturbances. 

 

Study Medication:  3 mg melatonin taken at bedtime 

for two weeks. 

 

Outcome Measures:  Symptoms were tracked and rectal 

manometry and polysomnography data recorded. 

 

Key Findings:  Abdominal pain scores fell 58% in those 

receiving melatonin compared with a drop of 18% in 

those receiving placebo (P for difference <0.001).  Ab-

dominal distention scores also fell, though the difference 

between scores in the melatonin group versus those in 

the placebo group, 26% versus 5%, did not achieve sta-

tistical significance.  Other scores — stool type, stool 

frequency, and anxiety/depression scores — did not dif-

fer significantly between the two groups.  Total bowel 

symptom scores decreased 24% in the melatonin group 

compared with a decrease of 13% in the placebo group 

(NS).  Oddly, while melatonin reduced some GI symp-

toms, it had no effect on sleep parameters (latency, effi-

ciency, onset latency, etc.). 

 

Practice Implications:  IBS is rampant in western popu-

lations.  Conventional treatments have, at best, modest 

success and most remain essentially unproven.  Finding 

and eliminating foods that IBS patients are sensitive to, 

hoping to reduce stress in such patients, and prescribing 

peppermint oil may help significantly in some, but is 

typically not a cure-all.  

 

Having a new and relatively safe tool with which to treat 

IBS patients may be a major step forward, should these 

data be independently confirmed by subsequent research. 

The key is to remember that while disordered sleep is 

common in IBS patients, oddly it is the GI symptoms 

alone that improved as a function of supplementation.  

We don’t know why the melatonin had no effect on pa-

rameters of sleep, as might have been suspected.  Re-

garding the symptoms that did yield to supplementation, 

melatonin has been reported to affect gut motility, 

though how this occurs remains in dispute.  

 

Finally, it’s important to recall that results took two 

weeks — significantly longer than what we would ex-

pect from melatonin in other clinical settings (e.g., in 

treating people with jet lag). 
 

Song GH, Leng PH, Gwee KA, et al.  “Melatonin improves abdomi-

nal pain in irritable bowel syndrome patients who have sleep distur-

bances:  A randomised, double blind, controlled study.”  Gut, 2005; 

54:1402-7. 

 

Probiotic Supplementation Reduces the 

Duration and Severity of the Common Cold 
 

By Donald Brown, ND 

 

Design:  Randomized, double-blind, placebo-controlled, 

three-month trial of 479 healthy adults (18-67 years old). 

 

Study Medication:  Test preparations were given in 

tablets containing vitamins and minerals (exact composi-

tion is given in the paper).  One group received the tab-

lets with only vitamins and minerals (control group) 

while the other group received the tablets with 5 x 107 

cfu of a spray dried probiotic combination.  The combi-

nation consisted of Lactobacillus gasseri PA 16/8, Bifi-

dobacterium longum SP 07/3, B. bifidum MF 20/5 

(Tribion harmonis™, Merck Consumer Health Care, 

Germany).  Volunteers were asked to take one tablet 

daily. 

 

Outcome Measures:  This study’s outcome measures 

included: 

 Single specific symptoms that appeared during 

common cold episodes 

 Total symptoms score expressing overall sever-

ity of each episode (primary outcome measure) 

 Duration and incidence of common cold epi-

sodes 

 Cellular immune response 

 Type of viruses identified 

 Fecal lactobacilli and bifidobacteria 

 

On the questionnaires used for assessing the common 

cold episodes, volunteers noted nasal symptoms 

(running nose, stuffed nose, blowing the nose, yellow 

secretion, bloody secretion, sneezing), pharyngeal symp-

toms (scratchy throat, sore throat, hoarseness), and bron-

(Continued on next page ) 
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only good for the gut but also for the entire immune sys-

tem. 
 

De Vrese M, Winkler P, Rautenberg P, et al.  “Effects of Lactobacil-

lus gasseri PA 16/8, Bifidobacterium longum SP 07/3, B. bifidum 

MF 20/5 on common cold episodes: A double blind, randomized, 

controlled trial.”  Clin Nutr, 2005; 24:481-91. 

 

TCM Herbal Combination for the 

Treatment of Asthma in Adults 
 

By Donald Brown, ND 

 

Design:  Randomized, double-blind, parallel groups for  

four weeks. 

 

Participants:  91 atopic, non-smoking adults (ages 18-

65 years) with moderate to severe, persistent asthma.  

Inclusion criteria included:  1) a history of asthma for at 

least one year; 2) a serum IgE level above 100 IU/ml; 3) 

daily asthma symptoms; 4) exacerbations affecting activ-

ity and sleep; 5) nocturnal symptoms more than once a 

week; 6) FEV1  >59% and <72% predicted or peak expi-

ratory flow (PEF) >59% and <72%, PEF or FEV1 vari-

ability >30%; (7) daily use of a ß2-agonist in the past 

month; 8) two short courses (3-7 days) of oral corticos-

teroids in the previous six months; and 9) no use of oral 

corticosteroids in the previous four weeks. 

 

Study Medication:  Patients were randomized to re-

ceive either the TCM anti-asthma herbal medicine inter-

vention (ASHMI, Weifang Pharmaceutical Manufactur-

ing Factory, Weifang, China; n=45) tablets or predni-

sone tablets (n=46). Subjects in the ASHMI group re-

ceived four capsules tid and placebo prednisone tablets 

once in the morning.  Subjects in the prednisone group 

received a 20 mg tablet in the morning and four ASHMI 

placebo capsules tid.  ASHMI capsules contained 300 

mg each of a dried aqueous extract and the total daily 

dose was 3.6 g.  The raw herb mixture used to make the 

extract is as follows:  20 g of Ling-Zhi (Ganoderma lu-

cidum); 9 g of Ku-Shen (shrubby sophora) root (Sophora 

flavescens); and 3 g of Gan-Cao (licorice) root 

(Glycyrrhiza uralensis). 

 

Outcome Measures:  Evaluation of daily symptom 

scores were evaluated over a one-week period pretreat-

ment to establish baseline values and at weeks 1, 2, 3, 

and 4 of treatment.  The basis of evaluation was daytime 

symptoms, nocturnal symptoms, and allergic nasal and 

ocular symptoms.  Each category was scored by physi-

cians from 0 (no symptoms or awakenings) to 3 

(persistent symptoms or multiple awakenings).  Average 

daily use of ß2-agonists was also evaluated.  Lung func-
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chial symptoms (cough, secretion, yellow secretion), 

headache, myalgia, conjunctivitis, fatigue, loss of appe-

tite, and fever (oral temperature > 37.7°C) daily.  Sever-

ity of nasal, pharyngeal, and bronchial symptoms, as 

well as headache, myalgia, and conjunctivitis, was 

graded as:  0 = no symptoms; 2 = mild symptoms; 4 = 

moderate symptoms; and 6 = severe symptoms.  Sneez-

ing, fatigue, and loss of appetite were graded as:  1 = yes 

and 0 = no.  Fever always scored as 6.  These symptom 

scores were combined to produce a daily symptom score 

with a maximum score of 45 per day. 

 

Cellular immune parameters were evaluated in a ran-

domly drawn subgroup of 122 volunteers before and 

after 14 days of supplementation.  Stool samples were 

collected before and after 14 days of probiotic supple-

mentation to quantify fecal Lactobacilli and Bifidobacte-

ria.  

 

Key Findings:  Four hundred and fifty-four volunteers 

completed the study.  The total symptom score, duration 

of common cold episodes, and days with fever during an 

episode were lower in the probiotic group compared to 

the control group:  79±7.4 vs. 102.5±12.2 points, respec-

tively (p=0.056); 7.0±0.5 vs. 8.9±1.0 days, respectively 

(p=0.045); and 0.24±0.1 vs. 1.0±0.3 days, respectively 

(p=0.017).  Among symptoms, notable differences be-

tween groups were noted for nasal symptoms, pharyn-

geal symptoms, and bronchial symptoms but not for 

headache, myalgia, conjunctivitis, fatigue, and loss of 

appetite.  A significantly higher enhancement of T-

suppressor cells (CD8+) was observed in the probiotic 

group compared to controls (p=0.035).  While the en-

hancement of other immune cells was higher in the pro-

biotic group compared to controls, the differences did 

not reach significance.  

 

Practice Implications:  This is another clinical trial 

pointing to a positive effect of probiotic supplementation 

on the immune system.  In this case, regular supplemen-

tation of a probiotic mixture results in less severe and 

shorter duration of symptoms in adults with the common 

cold.  While most previous studies have focused on pre-

vention of respiratory tract infections, this is the first 

published trial to demonstrate a clinical effect on short-

ening the duration of a viral respiratory tract infection 

(by almost two days) in otherwise healthy adults.  Future 

clinical trials should again compare those probiotic 

strains that have shown an effect on preventing respira-

tory tract infections (e.g Lactobacillus GG, Lactobacil-

lus reuteri, L. casei DN-114001) and determine the opti-

mal length of time to prevent infections and/or shorten 

their duration.  In the meantime, the collective data is 

pointing toward regular probiotic supplementation as not 
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tion test (FEV1 and PEF) were completed one day be-

fore treatment and one day post-treatment.  Patients were 

not allowed to use theophylline 24 hours before or short-

term ß2-agonists six hours before lung function evalua-

tion.  Laboratory measures included serum IgE, periph-

eral eosiniphil counts, serum cortisol, and serum cyto-

kines (IL-5, IL-13 and IFN-γ).  

 

Key Findings:  At four weeks, symptoms scores 

(median [range]) compared to baseline were reduced in 

patients treated with ASHMI (5.0 [4-8] to 2.0 [0-4]; 

p<0.001) and patients treated with prednisone (5.0 [4-7] 

to 2.0 [0-4]; p<0.001).  Improvement in symptom scores 

was similar between treatment groups although analysis 

of symptom scores at weeks 1, 2, and 3 found that im-

provement occurred earlier in the prednisone group com-

pared to the ASHMI group.  While median scores were 

significantly reduced in prednisone-treated patients by 

week 1, significant reduction did not occur in the 

ASHMI group until week 3.  FEV1 values (mean±SDs) 

significantly improved in both the ASHMI group 

(64.9±3.6 to 84.2±5.0; p<0.001) and the prednisone 

group (65.2±3.7 to 88.4±5.4; p<0.001).  PEF values also 

showed significant increases in both groups (ASHMI, 

64.6±3.5 to 84.8±5.4; prednisone, 65.0±3.5 to 88.1±7.0; 

p<0.001 for both treatments).  Increases in FEV1 and 

PEF were significantly greater in the prednisone group 

compared to the ASHMI group (p=0.02 and p=0.04, re-

spectively).  Inhaled ß2-agonists were significantly re-

duced in both groups (p<0.001) with a slight but non-

significant trend in favor of prednisone.  Peripheral eosi-

nophils, serum IgE, and TH2 cytokine (IL-5 and IL-13) 

were significantly reduced in both groups (p<0.001).  

For both IL-5 and IL-13, reduction in the prednisone 

group was significantly greater than the ASHMI group 

(p=0.04 and p=0.02, respectively).  While prednisone 

treatment led to a significant reduction in IFN-γ com-

pared to baseline (403.7±144.1 to 275.7±135.4 pg/ml; 

p<0.001), ASHMI treatment led to a significant increase 

in IFN-γ levels (402.8±142.6 to 585.6±150.8 pg/ml; 

p<0.001).  The difference between groups was signifi-

cant (p<0.001).  After treatment, prednisone-treated pa-

tients showed a significant reduction in serum cortisol 

levels (5.1±3.0 to 3.7±2.3 µg/dl; p<0.001) while those 

treated with ASHMI had a significant increase in serum 

cortisol levels (5.4±2.8 to 7.7±2.3 µg/dl; p<0.001).  The 

difference between groups was significant (p<0.001).  

Treatment with both ASHMI and prednisone was well 

tolerated with no serious adverse events in either group.  

ASHMI did not negatively affect body weight, whereas 

patients taking prednisone showed a significant weight 

gain after four weeks.  

 

Practice Implications:  Although slower acting, the 

TCM herbal combination used in this study was found to 

be as effective as oral prednisone for improving lung 

function and reducing the need for ß2-agonists.  While 

reduction of eosinophil counts and serum IgE levels sug-

gest a suppression of inflammation-induced airway hy-

per-reactivity, the herbal combination was able to do this 

without negatively effecting adrenal function or IFN-γ 

levels.  Obviously, longer trials are needed to determine 

the safety and efficacy of this combination.  Also, manu-

facturers of TCM and Kampo herbal combinations need 

to figure out how to concentrate these extracts so that 

patients don’t have to be taking 12 capsules per day! 
 

Wen MC, et al.  “Efficacy and tolerability of antiasthma herbal medi-

cine intervention in adult patients with moderate-severe allergic 

asthma.”  J Allergy Clin Immunol, 2005; 116:517-24. 

 

Probiotic Supplementation Improves 

Symptoms in Children with Atopic Dermatitis 
 

By Donald Brown, ND 

 

Design:  Randomized, double-blind, placebo-controlled 

trial with blinded treatment for eight weeks and a final 

assessment at 16 weeks. 

 

Participants:  56 children (6-18 months) with moderate 

or severe atopic dermatitis (AD).  Each had a modified 

Severity Scoring of Atopic Dermatitis (SCORAD) index 

of >25.  Groups were stratified and randomized accord-

ing to the following criteria:  a) modified SCORAD (25-

50; 50 and over); b) current topical corticosteroid po-

tency (none; mild or moderate; potent or very potent); 

and c) age (6-12 months; 12 months and over). 

 

Study Medication and Dosage:  One billion cfu 

(colony forming units) of Lactobacillus fermentum VRI-

003 (Probiomics, Eveleigh, NSW, Australia) freeze 

dried powder b.i.d.  The placebo group received malto-

dextrin without probiotics.  Both were dispensed in 1 g 

sachets that were reconstituted by the parents with 5-10 

ml of water and administered orally as a suspension.  
 
Outcome Measures:  Patients were assessed at baseline 

(week 0) and weeks 2, 4, and 8 during treatment, as well 

as a final assessment at week 16.  The primary outcome 

measure was change in the severity of AD as assessed by 

the SCORAD index.  Other outcomes included:  a) 

change in family quality of life as reported in the Derma-

titis Family Impact Questionnaire (DFIQ); b) change in 

reported topical corticosteroid use; and c) parental im-

pression of the intervention.  The SCORAD index is a 

tool used to assess the severity of AD by combining 

evaluation of extent, intensity of lesions, and subjective 
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scores (pruritis and sleep loss).  A modified SCORAD is 

obtained by using only the assessment of extent and in-

tensity, omitting subjective criteria.  

 

Key Findings:  Regarding baseline characteristics, the 

majority of the children were using topical corticoster-

oids (88%), and approximately half were consuming yo-

gurt at the beginning of the study.  The majority of chil-

dren (95%) had been breastfed, and 38% were still being 

breastfed.  Fifty-three children (95%) had at least one 

parent with a history of atopic disease (asthma, allergic 

rhinitis, or AD).  

 

Compared to baseline, the reduction in SCORAD index 

over time was significant in the probiotic group (p=0.03) 

but not in the placebo group (p=0.83).  The difference 

between the two groups approached but did not reach 

statistical significance at week 16 (p=0.06).  Signifi-

cantly more children receiving probiotics (n=24, 92%) 

had a SCORAD index that was better than baseline at 

week 16 compared with the placebo group (n=17, 63%) 

(p=0.01).  At the completion of the study, more children 

in the probiotic group had mild AD (n=14, 54%) com-

pared to the placebo group (n=8, 30%).  Both groups 

showed a similar improvement on the DFIQ scores at the 

end of the study.  The change in topical corticosteroid 

use was not significant in either group.  The correlations 

between change in the SCORAD index in each group 
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were small.  Significantly fewer children in the probiotic 

group had lower respiratory tract infections as reported 

by parents, compared to the placebo group (12/26, 46% 

and 20/27, 74%, respectively, p=0.04).  There were no 

significant differences between the groups in the number 

of children having episodes of vomiting, diarrhea, gas-

troenteritis, fever, wheezing, coughing, or ear infections.  

No specific adverse events were reported with the excep-

tion of one child (group not disclosed) who had vomit-

ing. 
 
Practice Implications:  This is the first intervention trial 

to demonstrate the benefit of a probiotic supplement (L. 

fermentum) on the severity of symptoms in young chil-

dren with moderately severe AD.  Earlier small clinical 

trials have focused on younger children with less severe 

disease.  Although the impact on corticosteroid use is 

rather unremarkable, it is interesting to note that some 

therapeutic benefit appears to persist for two months af-

ter supplementation ceased.  Also of interest is the de-

crease in lower respiratory tract infections in the probi-

otic group — another indication of a possible immuno-

modulatory effect of probiotics in this patient popula-

tion.  It is interesting again to speculate as to the effect 

of probiotics on intestinal permeability in children with 

AD.  One clinical trial has provided a possible link be-

tween intestinal permeability and AD and the role that 

probiotics — L. reuteri and L. rhamnosus in this case — 

may play in improving intestinal health and thus improv-

ing symptoms in children with moderate to severe AD (J 

Pediatrics, 2004; 145:612-6).  Future trials should be 

longer in duration and compare the efficacy of probiotic 

organisms that have been found to be promising in the 

prevention or treatment of AD. 
 

Weston S, Halbert A, Richmond P, and Prescott SL.  “Effects of pro-

biotics on atopic dermatitis: a randomized controlled trial.”  Arch Dis 

Child, 2005; 90:892-7. 

 

Antioxidants Reduced Risk of Prostate CA 

in Healthy Men, But Did They Increase 

Risk in Men with High PSA? 
 

By Steve Austin, ND 

 

Design:  Randomized, double-blind, intervention trial of 

5,141 adult males without prostate cancer (CA) at base-

line. 
 
Study Medication and Dosage:  Vitamin C (120 mg/

day), vitamin E (approximately 30 IU/day), beta-

carotene (10,000 IU/day), selenium (Se) (100 µg/day), 

zinc (Zn) (20 mg/day), or placebo were administered for 

eight years. 

 



Outcome Measures: Prostate specific antigen (PSA) 

scores were recorded at baseline and at follow-up.  Inci-

dent cases of prostate CA were also tracked. 

 

Key Findings:  Defining normal PSA as <3 µg/L, those 

with normal PSA scores given supplements had a 48% 

reduced risk of prostate CA compared with those with 

normal PSAs given placebo (95% CI, 0.29-0.92).  In 

sharp contrast, those with high PSA scores at baseline 

given supplements had a 54% increased risk compared 

with those with high PSAs given placebo (95% CI, 0.87-

2.72), though perhaps because of a smaller sample size, 

this increase did not achieve statistical significance.  The 

difference between these two sets of data was highly 

statistically significant (p<0.01).  Supplementation did 

not produce any significant changes in overall PSA 

scores, however. 

 

Practice Implications:  The authors did not state 

whether the vitamin E and beta-carotene supplements 

used were natural or synthetic, nor did they explain why 

they used long-term moderate-dose Zn supplementation 

without also asking subjects to supplement with copper 

(Cu).  (Zn supplementation at the level used eventually 

induces Cu deficiency in some people.)  In any case, 

given the poor track record of beta-carotene (found to 

increase the risk of prostate CA in two previous double-

blind trials), it should not have been included among the 

supplements administered.  The authors also did not 

make clear why they used only half the Se dose that had 

previously been reported to reduce CA risks in men.  

 

That said, the results show that supplementation led to a 

dramatic and statistically significant halving of risk in 

those with normal PSA scores.  Previous trials suggest 

that this remarkable finding may have been due to the Se 

and vitamin E supplements, though such an assumption 

remains on a somewhat rocky foundation.  

 

We can only speculate on why the same blend of supple-

ments caused the exact opposite effect in those with 

higher baseline PSAs.  Given that the observed increase 

in risk did not achieve statistical significance, this find-

ing might appear to be due to chance.  Yet, the large and 

highly statistically significant difference between the 

outcomes in those with versus those without elevated 

PSA scores suggests against such an interpretation.  

Could it be that the potentially untoward effects of beta-

carotene might have affected only those with high 

PSAs?  We simply don’t know. 

 

How are health care practitioners to use the information 

in this new report?  Certainly, any consideration of use 

of supplemental Zn must be accompanied by 1-2 mg of 

Cu to prevent Zn-induced deficiency.  Also, the beta-

carotene should be omitted, despite the overall positive 

effects reported for normal PSA subjects given the entire 

blend of supplements.  Further, I believe it would be rea-

sonable to double the dose of Se to mimic the dose used 

in the previous successful intervention trial. 

 

But who should get these supplements — only men with 

normal PSA scores?  Each health care practitioner will 

need to answer that one for him/herself, though fortu-

nately, most male patients have normal PSA scores.  The 

previous vitamin E and Se trials that showed evidence of 

prophylaxis did not analyze data on the basis of baseline 

PSA scores above 3 versus below 3.  Thus, it’s possible 

that even in those successful trials, vitamin E and Se 

were not protective (or even problematic) in men with 

high PSAs at baseline.  Yet such a scenario lacks much 

plausibility — virtually nothing we know about either 

nutrient suggests they could cause CA in men with ele-

vated PSAs.  It would seem more likely that untoward 

effects of beta-carotene may have had selective effects, 

causing trouble only in those with high PSA baseline 

scores.  In any case, while many practitioners might start 

recommending a combination of vitamin E, Se, vitamin 

C, and Zn (with Cu) to help prevent prostate CA in those 

with normal PSAs, each practitioner will need to decide 

how to proceed regarding those with already-elevated 

PSA scores. 
 

Meyer F, Galan P, Doubille P, et al.  “Antioxidant vitamin and min-

eral supplementation and prostate cancer prevention in the 

SU.VI>MAX trial.” Int J Cancer, 2005; 116:182-6. 

 

Safety Update:  Vitamin C Reduces 

Plasma Indinavir Concentrations 
 

By Donald Brown, ND 

 

Design:  Prospective, open-label, longitudinal, two-

period time series. 
 
Participants:  Seven healthy adult volunteers (18–55 

years old) — nonsmokers who were within 30% of their 

ideal body weight. 

 

Study Medications:  Indinavir (800 mg) was given to  
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volunteers every eight hours for four doses on days 1 

and 2.  Plasma samples were then collected for indinavir 

pharmacokinetic evaluation.  After a 7-day washout pe-

riod, volunteers were given 1,000 mg/day of vitamin C 

for seven days.  Beginning on day 6 of vitamin C ad-

ministration, 800 mg of indinavir every eight hours was 

restarted for four doses.  Plasma was again collected 

from volunteers to determine indinavir pharmacokinet-

ics.  All volunteers were placed on a diet that controlled 

for vitamin C content for one week before the start of the 

study and continued on it throughout the study period. 
 
Outcome Measures:  Steady-state plasma samples were 

collected before dosing (0 hr) and 0.5, 1, 2, 3, 4, and 5 

hours after dosing to determine indinavir pharmacokinet-

ics.  Parameters of interest were maximum plasma con-

centration (Cmax), time to Cmax area under the plasma 

concentration-time curve from 0-5 hours after dose 

(AUC0-5), and extrapolated 8-hour AUC (AUC0-8), 

trough (minimum) plasma concentration (Cmin), and 

oral clearance. 

 

Key Findings:  Mean steady-state indinavir Cmax was 

significantly reduced (20%) after seven days of vitamin 

C administration (10.3±1.5 vs. 8.2±2.9 µg/ml; p=0.04).  

The corresponding mean AUC0-8 was also significantly 

decreased (14%; 26.4±7.2 vs. 22.7±8.1 µg/hr/ml; 

p=0.05).  Although not statistically significant, the mean 

indinavir Cmin was 32% lower in the presence of vita-

min C (0.27±0.17 vs. 0.18±0.08 µg/ml; p=0.09).  Indi-

navir oral clearance and half-life were not significantly 

different following vitamin C administration.  
 
Practice Implications:  Although many of us would 

hardly consider 1,000 mg of vitamin C per day to be 

“high-dose,” this important study suggests that a rather 

modest dose of vitamin C is capable of interfering with 

the pharmacokinetics of the protease inhibitor indinavir.  

It’s important to note that administration of indinavir and 

vitamin C was separated by three hours to limit any ef-

fect of gastrointestinal pH or gastric emptying.  While 

the mechanism is unclear, the authors refer to animal 

studies that have suggested that vitamin C can induce 

CYP3A4 — an important isoenzyme involved in indi-

navir metabolism.  
 

Slain D, Amsden JR, Khakoo RA, et al.  “Effect of high-dose vitamin 

C on the steady-state pharmacokinetics of the protease inhibitor indi-

navir in healthy volunteers.”  Pharmacotherapy, 2005; 25:165-70. 

 

To view more clinical abstracts, visit Clinical Tools at 

www.emersonecologics.com.  To receive the “Clinical 

Research Update” by e-mail each month at no charge, 

register on-line or call customer service at Emerson 

Ecologics at 1-800-654-4432. 
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