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Introduction. An estimated 2.3 million Americans now have the condition. Prevalence doubles every five years after the age of 60, increasing from 1 percent among 60- to 64-years-old up to 40% of those aged 85 years and older. These statistics suggest there will be between 5 and 7 million Alzheimer’s patients over the next 10 years. Nursing home care costs about $47,000 per patient annually, a huge burden on the healthcare system. It is interesting to consider what proportion of AD may be related to undernutrition.

I. On vitamin B12. John V. Dommisse, MD, practicing medicine in Tucson, Arizona, has confirmed Psychiatry and vitamin B12 deficiency. Kirk Hamilton, PAC, Clinical Pearls News 1998; Mar: Interview.  Dommisse JV. Subtle vitamin-B12 deficiency and psychiatry: A largely unnoticed but devastating relationship? Med Hypotheses 1991;34: 131-140.  Spector R, Cancilla P, Damasio AR. Is idiopathic dementia a regional vitamin-deficiency state? Med Hypotheses 1979; 5: 763-767. that Alzheimer’s disease appears to result from too-low serum vitamin B12; its repletion succeeds despite other risk factors. “Most cases of Alzheimer’s dementia are actually missed B12 deficiency cases because of the too-low normal range for B12.”1 U.S. clinical laboratories regard 200 pg/ml (trillionths of a gram per milliliter) as the lower range of normal. That low limit was set with hematologic criteria, not neuropsychiatric criteria, which have now become much more critical.

	The normal range for serum B12 should be 600 to 2,000 pg/ml. In Japan the “normal” range is 500-1,300 pg/ml; Mitsuyama Y, Niegoh H. Serum and cerebrospinal fluid vitamin B12 levels in demented patients with CH3-B12 treatment—Preliminary study. Jap Jour Psych Neurology 1988; 42; 1: 65-71. this may explain why Japan has such a low rate of Alzheimer’s dementia, compared to the United States. The psychiatric manifestations of B12 deficiency. Primary Psychiatry 1996; Apr.: 18, 21. Mammals including humans are born with serum levels about 2,000 pg/ml, which gradually decline throughout life.1  Dommisse JV. Subtle vitamin-B12 deficiency and psychiatry. Op. cit. Below 550 to 600 pg/ml, deficiencies start to appear in the cerebrospinal fluid. Regland B. VITAMIN-B12 DEFICIENCY IN DEMENTIA DISORDERS (Monograph/doctoral thesis, comprising 6 papers, with co-authors. Dept. of Psych. And Neurochem, University of Goteborg, Sweden, 1991 (Jan.)  Ikeda T, Furuwaka Y, Mashimoto S et al. Vitamin B12 levels in serum and cerebrospinal fluid of people with Alzheimer’s disease. Acta Scand Psychiatrica 1990; 82; 4: 327-329. On the basis here suggested, nearly all elderly must be B12 deficient.

	When deficiency is recognized (serum level below 200 pg/ml), just as in the case of the [pernicious anemia] dementia, the neuropathy may well have become irreversible. Psychiatric manifestations can occur without anemia or macrocytosis. Langdon FW. Nervous and mental manifestations of the mind. Orthomolecular theory. Jour Amer Medical Assoc 1905; 45: 1635.  Lindenbaum J, Healton EB, Savage DG et al. Neuropsychiatric disorders caused by cobalamin deficiency in the absence of anemia or macrocytosis. New Eng J Med 1988; 318: 1720-1728. The procedure can reverse 75 percent of B12 deficiency dementias, when discovered early enough. Roos D. Neurological complications in patients with impaired vitamin B12 absorption following partial gastrectomy (monograph/D Med Sci thesis). Supplement 69 to Acta Neurologica Scandinavica 19, Minksgaard, Copenhagen, 1978. The neurological and cerebral manifestations of B12 deficiency require dosages larger, Roos D. Neurological complications in patients with impaired vitamin B12 absorption. Op. cit. and over a longer time, Whitehead JA, Chosen MM. Paraphrenia and pernicious anemia. Geriatrics 1972; May: 148-158. than to reverse hematologic effects. Smith ADM. Megaloblastic madness. Brit Med Jour 1960; 2: 1840.

	High-dose vitamin B12 might well prevent Alzheimer’s disease. 2,000 to 2,500 ug sublingually after breakfast and supper works as successfully as monthly to quarterly one-milliliter IM injection -- apparently by a non-intrinsic factor mechanism. McCaddon A, Kelly CL. Alzheimer's disease: A "cobalaminergic" hypothesis. Med Hypotheses 1992; 37: 161-165. Inexpensive tablets of that size are available at American health food stores, IM vials from pharmacies by prescription. Compliance was better using oral intake -- patients didn’t always get to the doctor’s office for their injections in a timely manner. Elia M. Oral or parenteral therapy for B12 deficiency. Lancet 1998; 352: 1721-1722. Confirmed in Bland JS, Functional Medicine Update, 1999.

	About as difficult technically as pushing a pin into a ripe orange, IM can be very economical if a patient can self-administer or spouse can administer and re-use the syringe (as I do at age 79: hydroxycobalamin twice a week.). I sterilize the needle and the top of the vial with isopropyl alcohol before and after but minimize skin contact. Such solvents are dangerously toxic. Isopropyl alcohol and other toxic solvents: A historical literature review, by Dietrich K. Klinghardt, MD, PhD and Louisa L. Williams, MS, DC, ND. 1995.

	B12 deficiency can cause depression, Ferrara A, Arieti S, English WH. Cerebral changes in the course of pernicious anemia, and their relationship to psychic symptoms. Jour of Neuropathology & Experimental Neurology 1945; 4: 217.  Burvill PW, Jackson JM, Smith WG. Psychiatric symptoms due to vitamin-B12 deficiency without anemia. Med Jour Australia 1969; Aug 23: 388-390.  Levitt AJ, Joffe RT. Vitamin B12 in psychotic depression. Brit Jour Psychiatry 1988; 153:  266-267.  Phillips SL, Kahamer KP. An unusual presentation of vitamin-B12 deficiency (letter). Amer Jour Psychiatry 1983; 145; 4: 529.  Evans DL, Edelsohn GA, Golden RN. Organic psychosis without anemia or spinal cord symptoms in patients with vitamin-B12 deficiency. Amer Jour Psychiatry 1983; 140; 2: 218-221.  Elsborg L, Hansen T, Rafaelson OJ. Vitamin-B12 concentrations in psychiatric patients. Acta Psychiatrica Scandinavica 1979; 59: 145-152. bipolar-1 disorder (manic depressive) and more commonly bipolar-2 (cyclothymic personality). Reading CM. Latent pernicious anemia (letter to the editor). Med Jour Australia 1975; March 29 :430-431.+  Zucker DK, Livingston RL, Narka R, Clayton P. B12-deficiency and psychiatric disorders: Case-report and literature review. Biological Psychiatry 1981; 16; 2: 197-205.  Van Tiggelen CJM, Peperkamp JPC, TerToolen JFW. Assessment of vitamin-B12 status in CSF. Amer Jour Psychiatry 1984 ;141; 1: 136-137. Psychotic forms of depression have been particularly associated with B12 deficiency; Levitt AJ, Joffe RT. Vitamin B12 in psychotic depression. Brit Jour Psychiatry 1988; 153: 266-267; it has also been linked to paranoid psychoses Lindenbaum J, Healton EB, Savage DG et al. Neuropsychiatric disorders. Op. cit. and chronic fatigue syndrome; Ellis FR, Nasser S. A pilot study of vitamin-B12 in the treatment of tiredness. British Jour Nutrition 1973; April.  Lindenbaum J, Healton EB, Savage DG et al. Neuropsychiatric disorders. Op. cit.  Reading CM. X-linked dominant manic-depressive illness: Linkage with Xg blood--group, red-green color-blindness and vitamin-B12 deficiency. Orthomolecular Psychiatry 1979; 8; 2: 68-77. weakened immunity leading to susceptibility to cancer and recurrent infections; asthma, disrupted sleep/wake rhythms, environmental illness, low stress tolerance, osteoporosis, AIDS, premature aging, Spector R, Cancilla P, Damasio AR. Is idiopathic dementia a regional vitamin-deficiency state? Med Hypotheses 1979; 5: 763-767. and multiple sclerosis Multiple sclerosis. Int Acad Nutr Prev Med. Your Health 1991; 14; 4: 1-3.  Folate deficiency and cancer. In: Bendich A, Butterworth CE Jr., eds. Micronutrients in Health and in Disease Prevention. NY: Marcel Dekker: 165-183. -- as well as increasing risk of cardiovascular disease and much more by hindering remethylation of homocysteine into methionine. McCully KS. Homocysteine theory. Development and current status. Atherosclerosis Rev 1983; 11: 157-246. In numerous cases, violent behavior disappeared. Rimland B. Innovative approaches to criminality, delinquency and violence. Int Jour Biosocial Research 1981; 2: 43-48.  Story M, Rosen GM. Diet and adolescent behavior. Psychiatric Annals 1987; 17; 12: 811-817.  Schoenthaler SJ. Institutional nutritional policies and criminal behavior. Nutrition Today 1985; May/June: 16-24.  Schauss AG, Simonsen CE. A critical analysis of the diets of chronic juvenile offenders. Jour Orthomolecular Psychiatry 1979; 8: 149-157.  Hippchgen JF. Some possible biochemical aspects of criminal behavior. Int Jour Biosocial Research 1981; 2: 37-42. The findings conflict with conventional drug-oriented psychiatrists' self-serving assumption that the brain, like some sort of black box, is unaffected by diet and environment. Hoffer A. Interview in Bland JS, Prev Med Update 1993; Jan. What other single measure offers at least a degree of protection against so much? And at such low cost?

	Causes of B12 deficiency include excessive long-term use of antibiotics and other drugs to mask symptoms; oral antibiotics destroy the "good" bugs in the gut as well as the "bad," ruining absorption. Rogers SA. Interview on Bland JS, Prev Med Update 1992; July. B12 deficiency, common with folate deficiency in dementia, Cunha UGV. An investigation of dementia among elderly outpatients. Acta Psychiatr Scand 1990; 82: 261-263.  worsens with folate deficiency. Crystal HA et al. Serum vitamin B12 levels and incidence of dementia in a healthy elderly population. J Am Geriatr Soc 1994; 42: 933-936. Other possible causes of dementia: subclinical hypothyroidism, Barnes BO with Dalton L. Hypothyroidism, The Unsuspected Illness. NY: Harper & Rowe, 1976.  Braveman LE, Utiger RD, eds. Werner and Ingbar’s The Thyroid: A Fundamental and Clinical Text. 6th ed. Philadelphia: JB Lippincott, 1991.  . (Free) T3 is at least as important as (free) T4 in all cases of hypothyroidism (ltr). J Clin Psychiatry 1993; 54; 7: 277-278.  Benevicius R et al. Effects of thyroxine as compared with thyroxine-plus-triiodothyronine in patients with hypothyroidism. New Eng J Med 1999; 340: 424-429. zinc deficiency Constantinidis J. Zinc deficiency may be a factor in the development of neurofibrillary tangles in Alzheimer’s disease. Paper presented at the Interernational Conference on Alzheimer’s Disease and Related Disorders, Toronto, 1990. Reported by Clinical Psychiatry News 1990; Oct. and copper toxicity, often from copper in water pipes; HH. A brief history of the influence of trace elements on brain function. Am J +Clin Nutr 1986; 43; Feb: 293-298. chronic overuse of antacids, both OTC and prescribed. West B. Brain function and antacids. Health Alert 1995; 12; 4: 3- 4. Excessive use of alcohol promotes vitamin excretion. Heidemann E. Nerke O, Waller HD. Alcohol-induced changes in hemopoiesis. A prospective study in chronic alcoholics. Klin Wochenschr 1981; 59:1303-1312 (in German). Mercury Ely JTA. Potential break-through on mercury problems. Well Mind Assoc Bull. 1993; June was found in the brains of 83 randomly chosen accident victims with amalgam fillings. The dental connection. What Doctors Don't Tell You 1995; 5; 12: 2. 

Dr. Dommisse does not reveal the proportion of his patients who are thyroid deficient, drink fluoridated water, have extensive dental amalgams, take Ibuprofen, Wyss-Coray T, Mucke L. Ibuprofen, inflammation and Alzheimer disease. Nature Med 2000; 6; 9: 973-974. etc. Correcting each/all of these sources of B12 deficiency seems unlikely to effect permanent reversal of dementia unless B12 is repleted and maintained at high level. This seems to do the trick, regardless. 
	
	Possible mechanisms for spinal cord and peripheral nerve effects include axonal degeneration and demyelination of insulating nerve sheaths. Dommisse JV. Subtle vitamin-B12 deficiency and psychiatry. Op. cit. Deana found low levels of neurotransmitters in the brains of B12-deficient rats. Deana R, Vicenti E, Donnella, Deana A. Levels of neurotransmitters in the brains of vitamin-B12-deficient rats. Int Jour Vit Nutr Res 1977; 47: 119-122. A University of Kentucky study found impaired G-protein signaling and proposed a feed-forward cycle of progressive neuronal dysfunction, related to phosphoinositide signaling. Jope RS. Alzheimer’s Disease Review 1996; 1: 2-14. “Spector has hypothesized that idiopathic (Alzheimer’s) dementia is a brain-vitamin-deficiency state due to inadequate transport of vitamins from the blood across the choroid plexus (the ‘blood brain barrier’) and into the cerebrospinal fluid -- the only source of these nutrients for the brain.” Spector R, Cancilla P, Damasio AR. Is idiopathic dementia a regional vitamin-deficiency state? Op. cit. McCaddon and Kelly, using sources they cite, Wurtman RJ, Bluscztajn J. Maire JC. The autocannabalism of choline containing membrane phospholipids in the pathogenesis of Alzheimer's disease. Pp 17-22 in New Concepts in Alzheimer's Disease. Briley M, Kato A, eds. NY: Plenum Press, 1985.  Hoyer S, Nitsch R. Cerebral excess release of neurotransmitter amino acids subsequent to reduced cerebral glucose metabolism in early-onset dementia of Alzheimer type. J Neural Transm 1989; 75: 227-232.  Nijst TQ, Wevers RA, Schoonderwalddt HC et al. Vitamin B12 and folate concentrations in serum and cerebrospinal fluid of neurological patients with special reference to multiple sclerosis and dementia. J Neurol Neurosurg Psych 1990; 53: 951-954.  Regland B, Gottfries CG, Oreland L. Low B12 levels related to high activity of platelet MAO in patients with dementia disorders. Acta Psychiatrica Scandinavica 1988; 75: 451-457.  Martins RN, Harper CG, Stokes GB, Masters CLK. Increased cerebral glucose-6-phosphate dehydrogenase activity in Alzheimer's disease may reflect oxidative stress. J Neurochem 1986; 46:1042-1053.  Halliwell B. Oxidants and the central nervous system: some fundamental questions. Is oxidant damage relevant to Parkinson's disease, Alzheimer's disease, traumatic injury or stroke? Acta Neurol Scand 1989; 126: 23-33. have proposed a somewhat different mechanism. McCaddon A, Kelly CL. Alzheimer’s disease: A “cobalaminergic’ hypothesis. Med Hypotheses 39:161-165.
	
	“The only question now is what proportion of cases of mood-disorder is caused by B12-deficiency and what percentage is idiopathic. Almost all of Dommisse’s uni- and bipolar patients have had B12 levels in the lowest one third of the so called normal (to prevent pernicious anemia) range, levels which he now regards as deficient (for adequate affective, cognitive and other mental functions). When their levels have been raised to the highest one third of that ‘normal’ range, every one of those patients has done and felt better. In some cases who came out of their depression or mood-swing disorder, this was the only new or different treatment they received. When such patients’ affective disorder has got worse, their B12 level had again dropped. Dr. Chris Reading of Australia now thinks in most cases of ‘intractable depression’ a subtle B12, or other nutrient, or thyroid hormone, deficiency has been missed.” Reading CM. X-linked dominant manic-depressive illness: Op. cit.  Reading CM. Latent pernicious anemia: A preliminary report. Med Jour Australia 1975; (Jan. 25) 1 :91-94.
	
	Little research is published about all this because of the “heavy pharmaceutical industry sponsorship of research and teaching in medical schools. Career-track academicians have realized, if they want to fulfill their ambitions, they have to eschew nutritional research for that of drugs.”1 
	
	Jonathan Wright and other physicians use B12 injections -- “for anyone over 60 who doesn't feel very, very well” Wright JV. Personal interviews 1991; televised with me 1992; radio, 1993. -- in an individualized program of sensible nutrition: minimize white flour and white sugar, avoid margarine and other trans fatty acids- Rogers Sherry A, MD. Tired or Toxic? Syracuse, NY: Prestige Publ, 1990. and excitotoxins- Blaylock Russell, MD, Excitotoxins: The Taste that Kills. Albuquerque, NM: Health Publishing, 1995.  Schwartz George, MD. In Bad Taste: The MSG Syndrome. Albuquerque, NM: Health Publishing, 1989. containing processed foods. They use multivitamins and other B vitamins as well as folate.
	
	What is the risk of overdose? Patients of Dr. H.L Newbold in New York City injected themselves three times daily with triple-strength doses of B12 (9,000 ug per day) indefinitely. Their serum B12 levels reached 200,000 pg/ml and more, but none had any significant side effects. Med Hypotheses 1989. Dr. Dommisse prefers hydroxycobalamin to cyanocobalamin. A person taking the latter might over a period of years accumulate a toxic amount of cyanide and possibly damage vision. Methylcobalamin, according to one source, might be risky for schizophrenic patients. Nilsson-Ehle H, Landahl S, Lindstedct G et al. Low serum cobalamin levels in a population study of 70- and 75-year-old subjects. Gastrointestinal causes and hematological effects. Dig Dis Sci 1989; 34: 716-723.
	
“It is hard not to justify therapeutic trials when testing is several times more expensive than injections. A part of medicine is shifting from treating a disease with one agent to correcting a metabolic pathway and thereby treating and preventing a wide variety of diseases.” Carmel R. Subtle cobalamin deficiency; Ann Int Med 1996(Feb 1); 124; 3: 338-339.

	Regarding neurotoxicity of vitamin B6, Schaumberg H, Kaplan J, Windebank A et al. Sensory neuropathy from pyridoxine abuse: A new megavitamin syndrome. New Eng Jour of Medicine 1983; 309: 445-447. Dr. Dommisse suggests some B12 may help. Russell Jaffe, MD, PhD, found that pharmaceutical grade pyridoxine hydrochloride (PN) totally avoided neurotoxic side effects. Volunteers took 200 to 2,000 mg/day for as long as two years. Lecture to Well Mind Association, Seattle, 1990. Vitamin Research Products. 3579 US Hwy 50E, Carson City NV 89701. 1-800-877-2447; 1-702-884-1300. www.vrp.com. VRP also offers pyridoxal phosphate, PLP (also called P5P), the active form the body uses. About 15 percent of patients cannot convert PN from supplements into PLP. Robert F. Cathcart III, MD, personal communication, 1990. They can supplement PLP; about one-tenth as much suffices. Pfeiffer CC, Sohler A, Jenney CH, Bliev V. Treatment of pyroluric schizophrenia (malvaria) with large doses of pyridoxine and a dietary supplement of zinc. Jour of Orthomolecular Psych 1974; 3: 292-300. Others may offer pharmaceutical-grade vitamins.

II. On fluoridated water. J.A. Varner and associates studied laboratory rats to learn whether alum (aluminum sulfate) would combine with fluoride and penetrate the blood-brain barrier. From George Glasser gtigerclaw@worldnet.att.net 11/12/2000.  Varner JA, Jensen KF, Horvath W, Isaacson RL. Binghamton, NY and Research Triangle Park, NC, USA. Chronic administration of aluminum-fluoride or sodium fluoride to rats in drinking water: Alterations in neuronal and cerebrovascular integrity. Abstracted from Brain Research 1998; 784: 284-298. http://fluoride-journal.com/98-31-2/31291-95.htm. Water supply facilities frequently add alum to clarify drinking water; aluminum is neurotoxic to humans and animals. “And there is no substance as biochemically active in the human organism as fluoride.” Schuld A. Fluoride – Worse than we thought. Price Pottenger Nutrition Foundation. Wise Traditions. 2000; Fall: 21-27. 

Eighty percent of the rodents died; they also suffered significant kidney and brain damage. The dose of fluoride and alum used was similar to that in artificially fluoridated drinking water -- even without the excessive levels of fluoride getting into people from other sources and the extraordinary toxicity of the witches’ brew used in most American fluoridation. Pharmaceutical grade sodium fluoride (NaF) is used in about 10% of American fluoridation, and likely close to 100% overseas in the few countries that use it. Ninety percent of US and probably Canadian fluoridation uses fertilizer or aluminum plant wastes rich in arsenic, uranium-238, mercury, dioxins, etc., and often up to 400 milligrams of lead per liter. About 20 percent of the mixture is highly acidic silicofluorides. Hattersley JG. The case against fluoridation. Jour Orthomolecular Med 1999; 14; 4: 185-197.
	
“Striking parallels were seen between aluminum-induced alterations in cerebral blood vessels associated with Alzheimer’s disease and other forms of presenile dementia. The Varner study confirmed results of their two previous studies. It may take 2-3 years for the National Toxicology Program to act upon the USEPA request for further research.”  Varner JA, Jensen KF, Horvath W, Isaacson RL. Op. cit.

AD is observed in 30- to 40-year old Canadians who consume fluoridated water. Andreas Schuld, Interview October 1999. Reported by Croft Woodruff, a Canadian authority. “A number of people in Seattle, WA, between the ages of 40 and 60 with symptoms associated with early-onset Alzheimer’s (memory loss, confusion, difficulty concentrating) and pains in kidneys and back – symptoms of chronic fluoride poisoning – after two to three months of avoiding all sources of fluorine (particularly water and toothpaste), were restored to full functioning.” Abdin M, Prensa Samizdat Research Service, Seattle, WA. Personal communication, 2001.

Many assume that the genetic risk of Alzheimer’s disease is “hard-wired,” making the disease inevitable. “But any inherited disease or trait that has a serious impact on fitness must fade over time, because the genes that spell it out will be passed on to fewer and fewer individuals. Therefore, common illnesses with severe fitness costs are unlikely to have a genetic cause.” Judith Hooper. A new germ theory. Atlantic Monthly 1999; Feb: 41-53.
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