Central Nervous System Diseases and Mercury Exposure

 Mercury vapor inhalation inhibits binding of GTP to tubulin in rat brain: similarity to a molecular lesion in Alzheimer diseased brain. Pendergrass JC, Haley BE, Vimy MJ, Winfield SA, Lorscheider FL Neurotoxicology 1997;18(2):315-324

Hg2+ interacts with brain tubulin and disassembles microtubules that maintain neurite structure. Since it is well known that Hg vapor (Hg0) is continuously released from "silver" amalgam tooth fillings and is absorbed into brain, rats were exposed to Hg0 4h/day for 0, 2, 7, 14 and 28 d at 250 or 300 micrograms Hg/m3 air, concentrations present in mouth air of some humans with many amalgam fillings. Average rat brain Hg concentrations increased significantly (11-47 fold) with duration of Hg0 exposure. By 14 d Hg0 exposure, photoaffinity labelling on the beta-subunit of the tubulin dimer with [alpha 32P] 8N3 GTP in brain homogenates was decreased 41-74%, upon analysis of SDS-PAGE autoradiograms. The identical neurochemical lesion of similar or greater magnitude is evident in Alzheimer brain homogenates from approximately 80% of patients, when compared to human age-matched neurological controls. Total tubulin protein levels remained relatively unchanged between Hg0 exposed rat brains and controls, and between Alzheimer brains and controls. Since the rate of tubulin polymerization is dependent upon binding of GTP to tubulin dimers, we conclude that chronic inhalation of low-level Hg0 can inhibit polymerization of brain tubulin essential for formation of microtubules.

Metals and trace elements in plasma and cerebrospinal fluid in normal aging and Alzheimer's disease. Basun H, Forssell LG, Wetterberg L, Winblad B J Neural Transm Park Dis Dement Sect 1991;3(4):231-258

Cerebro-spinal fluid (CSF) and blood levels of aluminium, cadmium, calcium, copper, lead, magnesium, and mercury were studied in 24 subjects with dementia of the Alzheimer type (DAT) and in 28 healthy volunteers. Furthermore, arsenic, bromine, chrome, iron, manganese, nickel, rubidium, selenium, strontium, and zinc were measured only in blood. There were significant changes in the DAT group when compared to the controls. The plasma levels of aluminium, cadmium, mercury and selenium were increased and the contents of iron and manganese were lower in the DAT group as compared to control subjects. In CSF there were low levels of cadmium and calcium and increased content of copper in DAT cases. Iron and zinc levels in blood and calcium in both blood and CSF of DAT patients correlated with memory and cognitive functions. Iron, manganese and strontium levels of DAT sufferers in blood and aluminium in CSF were related with changes in behaviour. 

Long-term mercury excretion in urine after removal of amalgam fillings.Begerow J, Zander D, Freier I, Dunemann L Int Arch Occup Environ Health 1994;66(3):209-212

The long-term urinary mercury excretion was determined in 17 28- to 55-year-old persons before and at varying times (up to 14 months) after removal of all (4-24) dental amalgam fillings. Before removal the urinary mercury excretion correlated with the number of amalgam fillings. In the immediate post-removal phase (up to 6 days after removal) a mean increase of 30% was observed. Within 12 months the geometric mean of the mercury excretion was reduced by a factor of 5 from 1.44 micrograms/g (range: 0.57-4.38 micrograms/g) to 0.36 microgram/g (range: 0.13-0.88 microgram/g). After cessation of exposure to dental amalgam the mean half-life was 95 days. These results show that the release of mercury from dental amalgam contributes predominantly to the mercury exposure of non-occupationally exposed persons. The exposure from amalgam fillings thus exceeds the exposure from food, air and beverages. Within 12 months after removal of all amalgam fillings the participants showed substantially lower urinary mercury levels which were comparable to those found in subjects who have never had dental amalgam fillings. A relationship between the urinary mercury excretion and adverse effects was not found. Differences in the frequency of effects between the pre- and the post-removal phase were not observed.

 [Mercury concentration in the mouth mucosa of patients with amalgam fillings].[Article in German] Willershausen-Zonnchen B, Zimmermann M, Defregger A, Schramel P, Hamm G Dtsch Med Wochenschr 1992 Nov 13;117(46):1743-1747 

Mercury concentrations were measured in specimens of oral mucosa taken during oral surgery from 90 patients (53 men, 37 women, mean age 42 +/- 16 years); 30 of the patients had no amalgam fillings. All the mucosal specimens extended for at least 2-3 mm from the epithelium of the gingival margin and were clinically and radiologically normal. Thirteen patients without metallic fillings of any kind had mercury concentrations of 118.4 +/- 83.7 ng/g tissue, and in 17 patients with precious metal fillings but no amalgam the mean mercury concentrations were 144 +/- 290 ng/g tissue. Seventeen patients with 1-3 amalgam fillings had an average of 1975 +/- 4300 ng/g tissue and in 26 patients with 3-6 amalgam fillings the average concentration was 1158 +/- 2500 ng/g tissue. In 17 patients with more than six amalgam fillings the mean mercury concentration was 2302 +/- 5600 ng/g tissue. Although these results demonstrate a considerable degree of transfer of mercury from the amalgam fillings to the oral mucosa, it had not resulted in any clinically detectable mucosal lesions. 

Quantitation of total mercury vapor released during dental procedures. Engle JH, Ferracane JL, Wichmann J, Okabe T Dent Mater 1992 May;8(3):176-180 

 An in vitro method is described in which measurements were made of the total amount of mercury vapor released from three types of amalgam during routine dental procedures. It was found that the greatest amount of mercury was released during dry polishing of one amalgam (44 micrograms). Removal of amalgam from a Class I cavity under water spray and high volume evacuation also generated large amounts of mercury as expected (15-20 micrograms). However, under the more clinically relevant conditions of extending evacuation for one minute to remove residual amalgam and mercury after cutting, this value was reduced by approximately 90%. The total amount of mercury generated during placement (6-8 micrograms), wet polishing (2-4 micrograms) and trituration (1-2 micrograms) were also measured. The study showed that dental procedures associated with amalgam do potentially expose the patient and operator to mercury vapor. However, the total amount of mercury released during any procedure was far below the total exposure level calculated from the daily threshold limits established by regulatory agencies for occupational exposure. 

The relationship between mercury from dental amalgam and mental health. Siblerud, Robert L  American Journal of Psychotherapy, Oct 1989 v43 n4 p575(13)

In the last century, hat makers who were exposed to mercuric nitrate often exhibited symptoms of mental illness, which included irritability, excitability, and shyness, earning them the name ''Mad Hatters.'' Since that time, the relationship between mercury toxicity and health problems, both physical and mental, has been well documented. Dental amalgam, or ''silver fillings,'' is used to fill 80 percent of the dental cavities in the world. This substance contains up to 50 percent mercury. Thus, it was hypothesized that there may be a relationship between dental fillings and mental health. It was also theorized that mercury in this form may enter the brain in cumulatively toxic levels through inhalation and by absorption into the cranial veins. One hundred one subjects were studied to determine the relationship between the presence of mercury amalgam fillings and mental health status. Half of the group had amalgam, while 51 had no fillings. The hair and urine of the subjects was monitored for the presence of mercury, and the subjects were given two questionnaires regarding levels of stress tolerance, physical health, and emotional or psychological symptoms such as anger or depression. Those in the amalgam group were found to have twice as much mercury in their urine and 26.5 percent more in their hair samples as the nonamalgam group. In addition, the subjects with fillings rated their reading comprehension significantly lower, and had significantly more episodes of sudden anger, depression, and irritability. In a separate, uncontrolled questionnaire given to dental patients who had their fillings removed, 67 percent claimed to have improved psychological status. Mercury has been related to stress, fatigue, premenstrual syndrome, and loss of short term memory.

