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“A similar whole-body image study repeated in 
monkeys clearly demonstrated high levels of 
amalgam Hg in kidney, intestinal tract, and other 
tissues. The brain /CSF Hg ratio had increased 
threefold by week 4 after amalgam fillings had 
been installed. 
 
 Hahn LJ et al. (1990). Whole-body imaging of the 
distribution of mercury released from dental 
fillings into monkey tissues. FASEB J, 4 (14) 
3256-60.



Clarkson, Thomas W., et al. The toxicology of mercury – 
current exposures and clinical manifestations. New
England Journal of Medicine, Vol. 349, October 30,2003, pp. 
1731-37

• Mercury vapour, methyl mercury and ethyl mercury all 
target the central nervous system, kidneys and stomach.
• Chelators such as DMSA are effective in removing all 
forms of mercury from the body, but cannot reverse central 
nervous system damage.
• The allowable or safe intake of mercury has recently been 
reduced to 0.1 ugm/day per kg.
• Concentrations of Hg in the brain, blood and urine 
correlates with the # of amalgam fillings. 
• Concentration increases with chewing by a factor of 10, 
nearing occupational safety limits.
• Association between mercury exposure and 
cardiovascular disease.



"Significant urinary Hg 
dose-effects were found for 
poor mental concentration, 
emotional lability, 
somatosensory irritation, 
and mood scores ... with 
deficits in digit span and 
simple reaction.”
Escheverria D et al. (1995). 
Behavioral effects of low-level 
exposure to elemental Hg among 
dentists. Neurotoxicol Teratol, 17 
(2) 161-8.  

Heavy Metal Toxicity



“Human autopsy studies 
reveal significantly higher Hg 
concentrations in brain and 
kidney of subjects with aged 
amalgam fillings than in 
subjects who had no 
amalgam tooth restorations.”

Nylander M et al. (1987). Mercury 
concentrations in the human brain 
and kidneys in relation to exposure 
from dental amalgam fillings. Swed 
Dent J, 11(5) 179-87. 

Heavy Metal Toxicity



Heavy Metal Toxicity

“…..urinary mercury was 
statistically and adversely 
associated with complex 
attention (switching task), the 
perceptual motor task 
(symbol-digit substitution), 
symptoms and mood.
Gonzalez-Ramirez D et al. (1995). Sodium 2,3-
dimercaptopropane-1-sulfonate challenge test for 
mercury in humans: II. Urinary mercury, porphyrins 
and neurobehavioral changes of dental workers in 
Monterrey, Mexico. J Pharmacol Exp Ther, 272 (1) 
264-74.



 "It is concluded that accumulation 
of amalgam Hg progresses in 
maternal and fetal tissues to a 
steady state with advancing 
gestation and is maintained. Dental 
amalgam usage as a tooth 
restorative material in pregnant 
women and children should be 
reconsidered." 
 
 Vimy M et al. (1990). Maternal-fetal 
distribution of mercury (203Hg) 
released from dental amalgam 
fillings. Am J Physiol, (258) 939-45. 

Heavy Metal Toxicity



Heavy Metals Signs And Symptoms
 Learning deficits
 Reduced intelligence
 Behavioral changes
 Cognitive changes
 Tremor
 Memory loss
 Fatigue
 Irritability
 Depression
 Multiple sclerosis 
 Alzheimer's disease.

"Gingivitis Anemia
"Cancer
"Hypertension
"Headache
"Hyperuricemia
"Gout
"Chronic renal failure
"Male infertility
"Osteodystrophies

Heavy Metal Toxicity
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Aluminum Toxicity
"interferes with choline transport and acetylcholine, a 

characteristic of this disorder.
"Depletes phosphorus levels by forming insoluble 

aluminum phosphates in the GI tract.
"Produces negative effects on bone health and inhibiting 

normal catabolism of neuronal filaments in the CNS. 
" Aluminum disturbs protein transcription and formation 

in the nucleus and ribosomes.
" Long- lived cells the most affected: neurotoxic and 

accumulates as we age. 
" There is no effective detoxification process.
" Catalyzes free radical damage to nervous tissue 

Aluminum And Cadmium



Aluminum Toxicity
" Loss of balance
" Memory loss
" Incoordination
" Depression (MMPI)
" Seizures and dementia

Aluminum And Cadmium



Therapies For Aluminum Detoxification

"Stop all known sources of aluminum
"Calcium citrate 600 mg/day
"Zinc citrate 30 mg/day
"B6-250mg
"Vitamin C 5000 mg/day.
"Lecithin 1000mg/day
"Antioxidants
"EDTA chelation therapy

Aluminum And Cadmium



Cadmium Toxicity
"Affects calcium, magnesium, sodium, potassium and 

zinc.
"Similar and antagonistic to zinc.
"Toxic to cardiovascular system: associated with heart 

attacks, stroke, hypertension and thrombosis. 
"More toxic than lead or mercury
"Accumulates in the kidneys, liver and blood. 
"Linked to ADHD syndromes.
"Affects calcium metabolism and associated with 

musculosketetal disorders.
"Produces anemia due to its interference with calcium, 

copper, manganese, zinc, selenium and iron. 

Aluminum And Cadmium



Symptoms Of Cadmium Toxicity
" Fatigue
"Tissue aging
"Musculoskeletal pain
"Renal damage
"Anemia
"Hypertension
"Decreased appetite
"Sore joints
"Kidney damage.

"Mouth lesions
"Dry scaly skin
"Hair loss
"Body weight loss
"Lung damage 

(emphysema)
"Zinc deficiency
"Reduction of iron, 

copper, manganese and 
calcium

"Decreased growth

Aluminum And Cadmium



Treatment of Cadmium Toxicity
" Avoid cadmium exposure
" Vitamin C- 5 gms per day
" Complete mineral supplementation 

program including calcium citrate 600 
mg/day, zinc picolinate 30 mg/day, and 
magnesium citrate 300mg/day. 

"Low dietary intakes of calcium can lead 
to increased absorption of cadmium.  

" Consider EDTA chelation therapy

Aluminum And Cadmium
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Lead Damages Children
Children exposed to toxic amounts of 

lead are subject to several behavioral 
disorders resulting from damage to 
the central nervous system 

Byers RK, Lord EE. “Late Effects of Lead Poisoning on 
Mental Development.”  Amer. J. Dis. Children. 1943; 
66:661-667

Lead



“The frequency of non-adaptive 
classroom behavior increased 
in a dose-related fashion to 
dentine lead levels. Lead 
exposure, at doses below those 
producing symptoms severe 
enough to be diagnosed 
clinically, appears to be 
associated with 
neuropsychologic deficits that 
may interfere with classroom 
performance.”
 
Needleman HL et al. Deficits in psychologic and 
classroom performance of children with 
elevated dentine lead levels. NEJM; 300(13):
689-693,1979

Lead



“…despite increased recognition of the 
widespread distribution of lead, islands of 
ignorance about its effects at low dose 
persist……Lead poisoning is a low 
technology disease. It does not posses 
the drama of transplant surgery or 
molecular biology. …as a result they do 
not think of the disease when 
constructing a differential diagnosis of 
developmental delay, growth failure or 
behavior disorder.”
 
Needleman, HL. The health effects of low level exposure 
to lead. Annu Rev Bubl Health.12:111-140,1991

Lead



Lead Toxicity And Cell Function
 Impaired synthesis of RNA, 

DNA and protein
 Impaired metabolism of 

vitamin D
 Uricemia
 Hyperaminoaciduria
 Glycosuria and 

phosphaturia.

"Impaired heme 
synthesis

"Inhibition of erythrocyte 
Na, K ATPase

"Diminished RBC 
glutathione

"Shortened RBC life span

Lead



Signs And Symptoms Of Lead Toxicity

 Cavities in children 
 Constipation
 Poor appetite
 Abdominal pain
 Atherosclerosis 
 Hypertension
 Metallic taste
 Anemia
 Kidney disease
 Joint pains
 Porphyrias

"Decreased nerve 
conduction

"Peripheral neuropathy 
"Demyelination 
"Attention deficit disorder 
"Numbness in the 

fingers, toes, and lips
"Tremors
"Learning disorders
"Headache

Lead
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University of Tubingen, Germany 
Study Of 17,500 Patients

Symptoms and mercury concentration in saliva.
•Mouth/Oral Cavity – bleeding gingiva, metal taste, 
burning tongue
•Central Nervous system – Concentration 
difficulties, impaired memory, sleep disturbances, 
lack of initiative, nervousness.
•Gastrointestinal tract: unspecified symptoms

Mercury



Mercury Is A Cellular Toxin
Mercury causes several harmful actions:
1] Mercury is a pro oxidant  
2] Mercury interferes with antioxidant 

enzymes (SOD, catalase, GSH 
peroxidase)

3] Mercury binds to sulfhydryl groups 
(glutathione)

Mercury



 Dental Mercury:
 "Subjects with 12 or more occlusal amalgam surfaces were estimated 
to receive a daily Hg dose of 29 micrograms, whereas in subjects with 
four or fewer occlusal amalgam surfaces, the dose was 8 micrograms. 
These Hg dosages from dental amalgam were as much as 18-fold the 
allowable daily limits established by some countries for Hg exposure 
from all sources in the environment. The results demonstrate that the 
amount of elemental Hg released from dental amalgam exceeds or 
comprises a major percentage of internationally accepted threshold 
limit values for environmental Hg exposure. It is concluded that dental 
amalgam Hg makes a major contribution to total daily dose."
 
 Vimy MJ & Lorscheider FL. (1985). Serial measurements of intra-oral 
air mercury: estimation of daily dose from dental amalgam. J Dent Res, 
64 (8) 1072-5. 

Mercury



Neurological Symptoms Of Mercury Toxicity

 Decreased sense of touch, hearing, vision, taste
 Numbness of fingers, toes, lips
 Salivation
 Tremor
 Spasms of muscles
 Speech impairment
 Emotional disturbances
 Excitability
 Parasthesias (organic mercury)

Mercury



Signs And Symptoms Of Mercury Toxicity

 Anorexia
 Nephrotic syndrome
 Still births
 Spontaneous abortions
 Congenital malformations
 Decreased sperm 

production
 Chromosomal defects
 Impotency
 Menstrual disturbances

"Diminished sensing
"Excitability
"Numbness of fingers, 

toes, and lips
"Salivation
"Tremor
"Spasticity
"Speech impairment 
"Emotional disturbances
"Parasthesias

Mercury



Diseases From Of Mercury Toxicity

Lichen planus
Cataracts
Endocrine dysfunction
Glomerulonephritis
Autoimmune disease
MS

Porphyrias
Headaches
Dementias
Neurological diseases
Kidney diseases
Essential 
hypertension

Mercury



“…The possibility of amalgam 
Hg-induced renal dysfunction 
should be considered.”

 Boyd ND, et al. Mercury from dental silver 
tooth fillings impairs sheep kidney function. 
Am J Physiol261 Regulatory Integrative 
Comp. Physiol.30):R1010-R1014

Mercury



C
ar

di
ol

og
y

O
nc

ol
og

y

N
eu

ro
lo

gy

N
ep

hr
ol

og
y

Im
m

un
ol

og
y

Heavy Metal Diagnostics

Mercury

Aluminum And Cadmium

Heavy Metal Toxicity

Lead

Clinical Application and Therapeutics



Lab Risk Evaluation
Hair elements
Urine elements
Fecal toxic metals
Creatinine
Essential elements (whole blood)
Urine amino acids

  GI function

Heavy Metal Diagnostics



Hair Analysis
Hair mercury concentrations greater than 5ppm are 
indicative of mercury intoxication
Other minerals which are disturbed:
Calcium
Magnesium
Manganese
Zinc

Katz SA (1992). Use of hair analysis for evaluating mercury intoxication of 
the human body: a review. J Appl Tox 12 (2) 79-84.

Heavy Metal Diagnostics



“The urinary mercury after 
DMPS administration is a 
better indicator of exposure 
and renal mercury burden 
than is mercury level 
measured before DMPS is 
given.”
Gonzalez-Ramirez D et al. (1995). Sodium 2,3-
dimercaptopropane-1-sulfonate challenge test for 
mercury in humans: II. Urinary mercury, porphyrins 
and neurobehavioral changes of dental workers in 
Monterrey, Mexico. J Pharmacol Exp Ther, 272 (1) 
264-74.

Heavy Metal Diagnostics
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IV EDTA Challenge
"3 gm of EDTA IV over 3 hrs
"Encourage 0.5-1.0 L fluid over next few 

hrs.
"Collect all urine for 24 hrs.
"For lead, cadmium, aluminum 

assessment

Heavy Metal Diagnostics



“The predictors of lead excretion 
after DMSA and EDTA are different 
and an earlier dose of EDTA may 
increase lead excretion after 
subsequent dose of DMSA. The 
results suggest that a two hour or 
four hour cumulative lead 
excretion after DMSA may provide 
an estimate of lead storage sites 
that are most directly relevant to 
the health effects of lead.” 
Lee B-K, et al. Provocative chelation with DMSA 
and EDTA: evidence for differential access to 
lead storage sites. Occ Envirn Med;52:13-19, 1995

Heavy Metal Diagnostics
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DMPS
2,3-dimercapto-1-propane-sulfonnate 

 CH2-CH2-Ch2-SO3- Na+
SH      SH

Intravenous DMPS is superior for provocation challenges. 
 Effective for mercury, methyl mercury, silver, copper, lead, 
nickle, arsenic, zinc, cadmium

Heavy Metal Diagnostics



Heavy Metal Diagnostics

“When the DMPS-Hg challenge test 
was used to study dental 
personnel occupationally exposed 
to Hg, the urinary excretion of Hg 
was 88, 49 and 35 times greater 
after DMPS administration in 10 
dental technicians.”

Aposhian HV. Mobilization of mercury and 
arsenic in humans by sodium 2,3-dmercapto-1-
propane sulfonate (DMPS). Environ Health 
Perspect;106(Supl 4):1017-1025,1998.



Heavy Metal Diagnostics

“We prefer using DMPS capsules 
because of the ease of 
administration and because of side 
effects to most drugs are less 
likely to occur when they are given 
orally.”

Aposhian HV. Mobilization of mercury and 
arsenic in humans by sodium 2,3-dmercapto-1-
propane sulfonate (DMPS). Environ Health 
Perspect;106(Supl 4):1017-1025,1998.



Heavy Metal Diagnostics

“Since the development in the 1940’s of chelating 
agents for therapeutic use in metal and metalloid 
poisonings, DMPS and DMSA have been the most 
selective and specific. Of these two orally useful 
chelating agents, DMPS has three advantages. First it 
appears to remain in the body for a longer time than 
DMSA. Second, it acts more quickly than DMSA, 
probably because of its distribution is both extracellular 
and intracellular. DMSA, however, appears to be only 
extracellular in distribution. Third, preparations of 
DMPS are available for intravenous and intramuscular 
use.”
Aposhian HV. Mobilization of mercury and arsenic in humans 
by sodium 2,3-dmercapto-1-propane sulfonate (DMPS). 
Environ Health Perspect;106(Supl 4):1017-1025,1998.



Oral DMPS Challenge
"10 mg  DMPS/kg BW as oral bolus on 

empty stomach (empty bladder)
"With hold food about 2 hrs.
"Encourage 0.5-1.0 L fluid over next few 

hrs.
"Collect all urine for 6 hrs.
"Oral yield about 40% less than iv (3-5 

mg/kg) Heyltex Corp. Manual, 1997

DDI observations

Heavy Metal Diagnostics
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Fecal Toxic Metals
"> 90% of Hg is naturally excreted via the biliary 

(fecal) route
"Fecal Hg correlated with amalgams ( exposure )
"No pharmaceutical provocation agent required
"Special applications test

•Infants and children, autistics
•Chemically sensitive patients
•Renal Insufficiency

Heavy Metal Diagnostics
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DMSA
Meso-2,3-dimercaptosuccinic acid 

              H H
 HOOC-C-C-COOH
           SH SH     

Water-soluble, sulfhydryl-containing compound
Crosses blood brain barrier
Effective for mercury, methyl mercury, silver, copper, lead, 

Heavy Metal Diagnostics



High Dose DMSA Challenge
"30 mg  DMSA/kg BW as oral bolus on 

empty stomach (empty bladder)
"With hold food about 2 hrs.
"Encourage 0.5-1.0 L fluid over next few 

hrs.
"Collect all urine for 6 hrs.

J. Nutr. Envir. Med.(1998) 8:219-231

Heavy Metal Diagnostics



DMSA Challenge Dosage: 7 yo Autistic Male

       10 mg/kg            30 mg/kg
     (µg/gram creatinine)
Arsenic   11   18
Lead    42   100
Mercury          <dl   <dl

Quig and Tenpenny, 2002

Heavy Metal Diagnostics



Heme metabolism is affected by mercury
Porphyrins can be measured
Mercury exposure creates a "fingerprint”

Gonzalez-Ramirez D et al. (1995). Sodium 2,3-dimercaptopropane-1-sulfonate 
challenge test for mercury in humans: II. Urinary mercury, porphyrins and 
neurobehavioral changes of dental workers in Monterrey, Mexico. J Pharmacol Exp 
Ther, 272 (1) 264-74.

Porphyrins
Heavy Metal Diagnostics



Mercury allergy can create 
common symptoms:
•Urticaria
•Lichen Planus
•Allergies

“The results show that patients 
with OLP have significantly 
higher lymphocyte reactivity to 
inorganic mercury..”

Stejskal VDM, et al, Mercury-Specific Lymphocytes: An Indication of Mercury 
Allergy in Man. J Clin Imm;16(1):31-40,1996

Heavy Metal Diagnostics



Mercury allergy can create 
common symptoms:
•Urticaria
•Lichen Planus
•Allergies

“The results show that patients 
with OLP have significantly 
higher lymphocyte reactivity to 
inorganic mercury..”

Stejskal VDM, et al, Mercury-Specific Lymphocytes: An Indication of Mercury 
Allergy in Man. J Clin Imm;16(1):31-40,1996

Heavy Metal Diagnostics “Amalgam replacement resulted 
in resolution of oral lichenoid 
reactions (ORL) in the majority 
of patients with amalgam 
adjacent to OLR irrespective of 
their mercury sensitivity 
status.”
 
 Ibbotson SH et al. (1996). The relevance and 
effect of amalgam replacement in subjects with 
oral lichenoid reactions. Brit J Derm 134 (3) 
420-423.
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Paul
Initial Intake
03/10/00
AGE:61
OCCUPATION: Computer consulting
PRESENTING 
PROBLEM:       
Frustrated and fearful person, gets stress symptoms
Back pain
Got into a bad investment situation.
Tries to do everything to excess, likes to go fast.
At one point in 1995 was burning out, took a 6 mos leave of absence, became 

hypothermic, weight dropped for 145 -126, went to MD and put him on Paxil, weight 
came back, muscle pains were better, then stopped medication after 1 year, then 
flared, took it again because feeling anxious.

High blood pressure, 135/94...borderline, when first started teaching was rejected 
because had a 130/90 BP, this was 20 years ago, no life insurance, MD told him he has 
ideopathic hypertension.

Began to have serious problems at night, high pulse rate, finally came to the point had 
pains in L shoulder, had tendonitis, in L arm, one night had a bad night with chest 
pain, has had night time anxiety pains, this came on, a gripping kind of chest pain.

Clinical Application and Therapeutics



In 13 patients with IDCM, mean mercury concentration 
was 22,000 times, antimony 12,000 times, gold 11 times, 
chromium 13 times, and cobalt 4 times higher than in 
controls. 
Trace elements may affect mitochondrial activity and 
myocardial metabolism and worsen cellular function. 
 
"Marked Elevation of Myocardial Trace Elements in 
Idiopathic Dilated Cardiomyopathy Compared With 
Secondary Cardiac Dysfunction," Frustaci A, et al, J Am 
Coll Cardiol, May, 1999;33(6):1578-1583. 

CARDIOMYOPATHY AND TOXIC METALS
Clinical Application and Therapeutics
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Who Should Have Amalgams 
Removed?

Immune disorders
Cancer
Neurological diseases
Musculoskeletal disorders
Renal diseases
Cardiovascular disorders

Clinical Application and Therapeutics



10 Steps To Mercury Free Health
1] Evaluation
2] Testing
3] Pick A Dentist
4] Pre-removal treatment program
5] Mercury Removal 
6] Post Removal Detox Program
7] Re-evaluation at 3 months
8] Retest at 6 months
9] Start a 1 year program
10] One year  retesting  and follow-up

Clinical Application and Therapeutics



Dental Office Protocol
1. Make sure the dentist keeps the fillings cool.
2. Check to see if there is a high volume evacuator.
3. Ask if there is an alternative air source.
4. Check to see if the dental assistants immediately dispose 

of the mercury alloy.
5. Request that the amalgam is removed in  large chunks.
6. After the removal, the mouth should be thoroughly 

checked and rinsed of any residual particles.
7. Check to see if there is air purification in the office. 
8. Remember to use pre and post op nutritional support.

Clinical Application and Therapeutics



Pre-removal Treatment
PROTEIN
FATS
CARBOHYDRATES
Lactobacillus :  15-20 billion organisms/day 
Milk Thistle: 150mg twice daily
Lipoic Acid: 50 milligrams  twice daily
Vitamin C: 4-20 gms/day
Taurine: 500 mg three times per day between meals
Curcumin: 1 cap three times a day
Magnesium: 300 mg twice a day
Zinc: 30mg/day

Clinical Application and Therapeutics



Results showed that mercury released 
from dental amalgam can enhance the 
prevalence of resistance to multiple 
antibiotics in the bacteria of the primate 
normal flora.
 
Summers A et al. (1993). Mercury released 
from dental "silver" fillings provokes an 
increase in mercury- and antibiotic-resistant 
bacteria in oral and intestinal floras of 
primates.  Antimicrob Agents Chemother, 37 
(4) 825-34.

Clinical Application and Therapeutics



During Amalgam Removal

Intravenous vitamin C after each amalgam removal. 
ProAlgin: 1 pill three times a day
Trace Minerals: 1 pill twice a day
Calcium/Magnesium Citrate: 300 mg twice a day
NAC: 1000mg twice a day between meals

Clinical Application and Therapeutics



Intravenous Vitamin C
n Pioneered by Dr. Fredrick Klenner
n Effective in mercurial poisoning 
n Protects detoxification enzymes 
n Neutralizes a wide variety of bacterial toxins
n Neutralizes and detoxifies chemicals and 
drugs: strychnine, snake bite venoms and 
benzene
n If  guinea pigs are poisoned by mercuric 
chloride, 40% survived with IV vitamin C 
n In cases of stress, inflammation and infection 
humans need up to 35 gms/day. 

Clinical Application and Therapeutics



After Amalgam Removal
DMPS
250mg IV once a month
Or
DMSA
500mg three times a day for 3 days/month
Saunas
Twice a week for 6 weeks
Intravenous Nutrient Therapy
Once a week for 3-6 weeks

Clinical Application and Therapeutics



For elemental mercury, inorganic 
mercury and organic mercury, 
DMPS is superior to DMSA. For 
lead, DMSA is the first choice. 

Aposhian HV. Mobilization of mercury and 
arsenic in humans by sodium 2,3-dmercapto-1-
propane sulfonate (DMPS). Environ Health 
Perspect;106(Supl 4):1017-1025,1998.

Clinical Application and Therapeutics



“The data suggest that DMSA and 
EDTA lead excretion correlated; that 
lead excretion after EDTA was 
generally higher than after DMSA; 
that peak urinary lead concentrations 
and return to baseline are attained 
more rapidly after DMSA than after 
EDTA; and that lead excretion after 
DMSA is rapid……...” 

Lee B-K, et al. Provocative chelation with DMSA and 
EDTA: evidence for differential access to lead 
storage sites. Occ Envirn Med;52:13-19, 1995

Clinical Application and Therapeutics



Metal Detoxification : DMPS
"Oral: No well established protocols.  ≅ 

100-200 mg tid, 2-5 days on, about 1.5 
weeks off

"Check metal excretion  (urine) and 
elemental status (RBC,WBC) after ~5 
treatments (Zn, Cu, Mo, Mg)

"Oral vitamin/mineral supplementation on 
“off days”; iv if necessary 

"IV: 3-5 mg/kg slow push, @ 2-4 week 
intervals

Clinical Application and Therapeutics



Alpha Lipoic Acid
“Lipoic acid has been shown, by its increasing 
of cellular glutathione levels, to support the 
mobilization and excretion of mercury, and to 
decrease cellular damage and neurotoxicity.”

Patrick L. “Mercury Toxicity and Antioxidants: Part I: Role 
of Glutathione and alpha-Lipoic Acid in the Treatmetn of 
Mercury Toxicity.” Alt Med Rev 7(6), 456-471

Clinical Application and Therapeutics



Glutathione (GSH)

Reducing/conjugating agent
90% is in the cell cytosol, rest is in 
mitochondria.
Small decreases in mitochiondrial GSH 
results in cell death.
Mercury preferentially targets mitochondria 
and GSH depletion

Clinical Application and Therapeutics



MAJOR FUNCTIONS OF GLUTATHIONE
"protects cells against the destructive effects 

of reactive oxygen intermediates and free 
radicals

"detoxifies substances such as drugs and 
environmental pollutants

" maintains cell membrane stability
"regulates protein and DNA biosynthesis  and 

cell growth
"enhances immunologic function through it's 

effects on lymphocytes. 

Clinical Application and Therapeutics



Study participants who were diagnosed with heart 
disease, diabetes, high blood pressure, circulation 
problems, stomach symptoms and urinary tract 
infections had low glutathione. 
The group of very old people (age 80 to 95) had very 
high blood levels of glutathione and were diagnosed by 
physicians as well as in their own self-reports as super 
healthy. 

Julius, M Sc.D. "Glutathione and Morbidity in a Community-Based Sample 
of Elderly,"  The Journal of Clinical Epidemiology, 1994;47(9):1021-1026. 

AGING AND  GLUTATHIONE

Clinical Application and Therapeutics



Glutathione Enhancing Foods 
Protect Mitochondria

"Cruciferous vegetables
"Fresh fruits
"Pine bark extract (pycnogenol)
"Whey
"Milk thistle
"Bilberry
"Grape extract
"Turmeric

Clinical Application and Therapeutics



Clinical Points About 
Detoxification Of Mercury

1] Do NOT co-administer glutathione, cysteine, garlic 
or NAC with dithiol agents

2] Stop all mineral supplements 24 hours prior to and 
after dithiol agents

3] Monitor essential element status and supplement
4] Consume plenty of water
5] Use a sauna

Clinical Application and Therapeutics



After Amalgam Removal

Re-evaluation at 3 months
Retest at 6 months
Start a 1 year program
One year  re-testing  and follow-up

Clinical Application and Therapeutics


