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Aging is characterized by a gradual and progressive loss of function over time, with downstream 
effects on overall health and well-being. In addition to changes in body composition—including 
decreased bone density and lean body mass—many older adults display a slow decline in 
cognitive status, including impaired memory and other cerebral capacities.1 In fact, mild 
cognitive impairment is present in approximately 16 percent of adults over the age of 70.2 
However, this impairment may not be solely due to age-related cognitive decline—it may be 
linked to nutritional insufficiencies that impact cognitive performance.

Nutrition plays a significant and crucial role in both short- and long-term brain health  Recent 
research has highlighted the potential impact of nutritional factors and individual micronutrients 
on the brain, cognitive performance, and even the development of Alzheimer’s disease, the most 
common form of dementia.3 In fact, measures of brain electrophysiology and behavior have been 
shown to be sensitive to even short periods of nutritional inadequacy.4,5,6 As a result, nutrition 
may be an important modifiable lifestyle factor in age-related cognitive decline.

Key Nutrients for Brain Health

The link between nutrition and cognitive performance stems from the knowledge that the 
central nervous system (CNS) relies on a constant supply of glucose and nearly all of the essential 
nutrients for effective functioning.7 A proper diet in the form of adequate protein, minerals, and 
vitamins is also required for full muscle function.

While overt vitamin deficiencies are uncommon—even among the elderly—subclinical vitamin 
deficiencies have been shown to play a role in the pathogenesis of declining neurocognitive 
function in aging.

Figure 1. Neurological and behavioral effects of vitamin deficiencies8

Vitamin Presentation

Thiamin Beri-Beri, Wernicke-Korsakoff’s psychosis

Niacin Pellagra, demetia

Pantothenic Acid Myelin degeneration

Pyridoxine (B-6) Peripheral neuropathy, convulsions

Folate Irritability, depression, paranoia

Cobalamin (B-12) Peripheral neuropathy, subacute combined system degeneration, dementia

Vitamin E Spinocerebellar degeneration, peripheral axonopathy

1– Hof PR, Morrison JH. The aging brain: morphomolecular senescence of cortical circuits. Trends Neurosci 2004;27:607-613.
2– Petersen RC, et al. Mild cognitive impairment: ten years later. Arch Neurol 2009;66(12):1447-1455.
3– Nourhashémi, F, et al. Alzheimer’s disease: Protective factors. Am J Clin Nutr 2000; 71(Suppl):643S–649S.
4– Bronzino JD, et al. Power spectral analysis of the EEG following protein malnutrition. Brain Res Bull 1980;5:51-60.
5– Tucker DM. Brain electrophysiology in the assessment of nutritional adequacy. In: Malnutrition and Behavior: Critical Assessment of Key 
Issues (Brozek J, Schurch B, eds). Lausanne: Nestle Foundation, 1984;137-148.
6– Chafetz MD. Nutrition and Neurotransmitters: The Nutrient Basis of Behavior. Englewood Cliffs, NJ: Prentice-Hall, 1990.
7– Selhub J, et al. B vitamins, homocysteine and neurocognitive function in the elderly. Am J Clin Nutr 2000;71(Suppl):614S-620S.
8– Rosenberg IH, Miller JW. Nutritional factors in physical and cognitive functions in elderly people. Am J Clin Nutr 1992;55(Suppl 6): 
1237S-1243S.
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B Complex Vitamins

The B vitamins are of particular interest for brain health because subclinical deficiencies in 
these vitamins are relatively common in the general population and specifically among older 
adults, who may have a reduced ability to absorb both folate and protein-bound vitamin B12 
due to age-related changes in the gastrointestinal tract and/or vitamin metabolism.8 Recent 
cross-sectional and longitudinal studies have provided evidence for an association between B 
vitamins and several aspects of cognitive performance, with prior intake of B vitamins serving 
as a predictor of cognitive status at a later date.1

Folate and vitamin B12 (cobalamin) play fundamental roles in CNS function at all ages, including 
nucleotide and DNA synthesis and tissue growth, differentiation, and repair. Deficiencies in 
these B vitamins may lead to neurological and neuropsychiatric disorders. Methylcobalamin, 
the form of vitamin B12 that is active in the CNS, is a necessary cofactor for the conversion of 
homocysteine to methionine, so vitamin B12 deficiency contributes to the accumulation of 
homocysteine. 

Population studies have demonstrated that, regardless of vitamin B status, plasma homocysteine 
concentrations increase with age.2 Low folate and high homocysteine levels are associated with 
cognitive impairment, Alzheimer’s disease, vascular dementia, and depression.3,4,5,6 Although 
clinical vitamin B12 deficiency is relatively rare, mild, subclinical deficiency is present in an 
estimated 3.2 percent of adults aged 51 and older.7 Research has shown that lower levels of 
folate and vitamin B12—even within the normal range—may interact to produce CNS metabolic 
abnormalities affecting cognitive function.8

Folate supplementation in older adults with low plasma folate levels and mild to moderate 
memory complaints has been shown to improve attention and memory, with the greatest 
cognitive improvements found in those with greater folate deficiency.9 High-dose vitamin B 
treatment (folic acid 0.8 mg, vitamin B6 20 mg, and vitamin B12 0.5 mg) has been shown to 
lower plasma homocysteine levels and slow shrinkage of whole brain volume over two years 
among patients with baseline elevated plasma homocysteine levels.10 It has also been shown to 
reduce—by as much as seven-fold—cerebral atrophy in the gray matter regions most vulnerable 
to the Alzheimer’s disease process, including the medial temporal lobe, among elderly people 
with mild cognitive impairment and high homocysteine levels.11

1– Calvaresi E, Bryan J. B vitamins, cognition and aging: a review. Journal of Gerontology: Psychological Sciences 2001;56B(6):327-339.
2– Pfeiffer CM, et al. Trends in circulating concentrations of total homocysteine among U.S. adolescents and adults: findings from the 1991-
1994 and 1999-2004 National Health and Nutrition Examination Surveys. Clin Chem 2008;54(5):801-813.
3– Clarke R, et al. Folate, vitamin B12 and serum total homocysteine levels in confirmed Alzheimer disease. Arch Neurol 55(1):1449-1455.
4– Seshadri S, et al. Plasma homocysteine as a risk factor for dementia and Alzheimer’s disease. N Engl J Med 2002;346(&):476-483.
5– Smith AD. The worldwide challenge of the dementias: a role for B vitamins and homocysteine? Food Nutr Bull 2008;29(2, suppl):S143-S172.
6– Wald DS, Kasturiratne A, Simmonds M. Serum homocysteine and dementia: meta-analysis of eight cohort studies including 8669 
participants. Alzheimers Dement 2011;7(4):412-417.
7– National Health and Nutrition Examination Survey 2001-2004: Prevalence of vitamin B12 serum levels for the U.S. population by age. 
Available at http://www.cdc.gov/ncbddd/b12/table3.html.
8– Folstein MF, Folstein SE, McHugh PR. Mini mental state. Journal of Psychiatric Research 1975;12:189-198.
9– Fioravanti M, et al. Low folate levels in the cognitive decline of elderly patients and the efficacy of folate as a treatment for improving 
memory deficits. Archives of Gerontology and Geriatrics 1997;26:1-13.
10– Smith AD, et al. Homocysteine-lowering by B vitamins slows the rate of accelerated brain atrophy in mild cognitive impairment: a 
randomized controlled trial. PLoS ONE 2010;5(9):e12244.
11– Douaud G, et al. Preventing Alzheimer’s disease-related gray matter atrophy by B-vitamin treatment. PNAS 2013;110(23):9523-9528.
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Vitamin E

The brain is highly susceptible to damage associated with oxidative stress caused by free radicals, 
which increases with aging and leads to neurodegeneration.1 Oxidative stress, inflammation, 
and increased cholesterol levels are all mechanisms that have been linked to Alzheimer’s disease 
pathology. Vitamin E includes a group of eight structurally related, lipid-soluble, chain-breaking 
antioxidants—four tocopherols and four tocotrienols—that act as free radical scavengers.  
 
Alpha-tocopherol is the most abundant and bioavailable antioxidant form of vitamin E in human 
tissues.2

Due its antioxidant properties, vitamin E has been investigated as a treatment to ameliorate the 
cognitive decline that naturally occurs during aging, as well as to delay the onset or progression 
of Alzheimer’s disease. Research has repeatedly associated high plasma vitamin E levels with 
better cognitive performance.1 In one study of approximately 15,000 women aged 70-79 years, 
those who took a combination of vitamin E and C supplements for 20 years had better cognitive 
performance than those who did not. And, those women who had been taking vitamin E and C 
supplements for the longest were found to be 1.5 years younger by cognitive age.3 

In addition, a reduced risk of developing Alzheimer’s disease has been observed in individuals with 
high plasma levels of vitamin E and following vitamin E intake.4,5 Among patients diagnosed with mild 
to moderate Alzheimer’s disease, vitamin E supplementation has been associated with a significant 
delay in the clinical progression of symptoms and the deterioration of daily life activities, as well 
as a reduced need for care.6,7 These data suggest that vitamin E supplementation of 2000 IU/day 
is safe and may be sufficient to delay the functional decline observed in Alzheimer’s disease.

The biological relevance and neuroprotective properties of vitamin E may extend beyond its 
antioxidant activity. More recently, vitamin E has been shown to play a critical role in signaling, 
membrane fluidity, and gene regulation.1 Animal studies have shown that low alpha-tocopherol 
levels in the brain induce downregulation of genes involved in myelination, neuronal vesicle 
transport, and glial functions.8 They have also shown that the expression of a number of genes 
linked to the onset and progression of Alzheimer’s disease is vitamin E-responsive.9 

Other Nutrients

  Vitamin A—Vitamin A is the parent compound of the retinoids. There is an increasing 
body  of evidence that retinoid signaling plays an important role in the function of 
the  mature brain. These retinoid signalling pathways have been implicated in the 
pathophysiology of Alzheimer’s disease, suggesting that adequate nutritional vitamin A 
status is important for adult brain function.10 

1– La Fata G, Weber P, Mohajeri MH. Effects of vitamin E on cognitive performance during aging and in Alzheimer’s disease. Nutrients 
2014;6:5453-5472.
2– Joshi YB, Pratico D. Vitamin E in aging, dementia, and Alzheimer’s disease. Biofactors 2012;38:90–97.
3– Grodstein F, Chen J, Willett WC. High-dose antioxidant supplements and cognitive function in community-dwelling elderly women. Am J 
Clin Nutr 2003;77:975–984.
4– Mangialasche F, et al. High plasma levels of vitamin E forms and reduced Alzheimer’s disease risk in advanced age. J. Alzheimers Dis 
2010;20:1029–1037.
5– Li FJ, Shen L, Ji HF. Dietary intakes of vitamin E, vitamin C and beta-carotene and risk of Alzheimer’s disease: a meta-analysis. J. Alzheimers 
Dis 2012;31:253–258.
6– Dysken MW, et al. Effect of vitamin E and memantine on functional decline in Alzheimer disease: The TEAM-AD VA cooperative randomized 
trial. JAMA 2014;311:33–44.
7– Sano M, et al. A controlled trial of selegiline, alpha-tocopherol or both as treatment for Alzheimer’s disease. N Engl J Med 1997;336:1216–
1222.
8– Gohil K, et al. Gene expression profile of oxidant stress and neurodegeneration in transgenic mice deficient in alpha-tocopherol transfer 
protein. Free Radic Biol Med 2003;35:1343–1354.
9– Rota C, et al. Dietary vitamin E modulates differential gene expression in the rat hippocampus: potential implications for its neuroprotective 
properties. Nutr Neurosci 2005;8:21–29.
10– Lane MA, Bailey SJ. Role of retinoid signaling in the adult brain. Progress in Neurobiology 2005;75:275-293.
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Vitamin D—Over the last decade, the role of vitamin D in healthy brain development  and 
function has been gaining support. Multiple lines of evidence suggest that vitamin D is 
a neuroactive steroid that leads to alterations in brain neurochemistry and adult brain 
function. Adult deficiencies of vitamin D have been associated with a variety of adverse 
CNS outcomes, including Alzheimer’s disease, Parkinson’s disease, and cognitive decline. 

Vitamin K—An emerging nutrient in brain function, vitamin K participates in the 
synthesis of sphingolipids, which are present in high concentrations in brain 
cell membranes.  In recent years, studies have linked alterations in sphingolipid 
metabolism to age-related  cognitive decline and neurodegenerative diseases, such 
as Alzheimer’s disease.1 

Boron—Although the trace element boron has yet to be recognized as an 
essential nutrient, data from animal and human studies suggest that boron may 
be important for cell membrane function, mineral and hormone metabolism, 
and enzyme reactions.2 Studies of healthy older men an women have shown 
that even relatively short periods of restricted  dietary boron intake can have 
a negative impact on brain function and various cognitive and psychomotor 
tasks.3,4 When compared to older adults with a dietary boron intake of  
approximately 3.25 mg/day, older adults with a dietary boron intake of 0.25 mg/
day exhibited increased low-frequency electroencephalogram (EEG) activity, which 
is linked to reduced mental alertness, impaired memory and poorer performance on 
vigilance and psychomotor tasks. Restricted dietary boron intake was also associated 
with significantly poorer performance on tasks emphasizing manual dexterity, hand-
eye coordination, attention, perception, short-term memory, and long-term memory.5 

Average daily intake of boron from food sources ranges between 1.7 and 7 milligrams 
per day.6 The recommended dietary allowance has not been established, but no 
toxicity has been identified and supplementation with up to one to three milligrams 
of boron per day is considered to be safe, as the upper intake level set by the Institute 
of Medicine for adults is 20 mg/day.7

Zinc—Zinc acts as a neuromodulator at excitatory synapses and plays a significant role  
in the stress response and in the function of zinc-dependent enzymes that contribute 
to maintaining brain compensatory capacity. Alterations in zinc homeostasis have 
been reported in both Parkinson’s and Alzheimer’s disease, as well as in seizures 
and traumatic brain injury. There is also a growing body of evidence that age-
related changes to the brain—frequently associated with a decline in brain function 
and impaired cognitive performance—could be related to dysfunctions affecting 
intracellular zinc ion availability.  

Zinc supplementation may be useful for preventing age-related urodegenerative 
disorders, as well as for preserving overall health in the context of zinc deficiency, 
which is common among the elderly.8,9 Dietary supplementation with physiological 

1– Ferland G. Vitamin K, an emerging nutrient in brain function. BioFactors 2012. doi: 10.1002/biof.1004.
2– Nielsen FH. The saga of boron in food: from a banished food preservative to a beneficial nutrient for humans. Curr Top Plant Biochem Physiol 
1991;10:274-286.
3– Rechtschaffen A, Kales A. A Manual of Standardized Terminology, Techniques and Scoring for Sleep Stages of Human Subjects. Los Angeles: 
Brain Information Service, University of California, 1968.
4– Gale A. EEG correlates of sustained attention. In: Vigilance (Mackie RR, ed.) New York: Plenum, 1977;263-283.
5– Penland JG. Dietary boron, brain function and cognitive performance. Environmental Health Perspectives 1994;102(Suppl 7):65-72
6– Nielsen FH. Other trace elements. In: Present Knowledge in Nutrition, 6th ed. (Brown ML, ed). Washington: International Life Sciences 
Institute, 1999;294-307.
7– Institute of Medicine. Food and Nutrition Board. Dietary Reference Intakes for Vitamin A, Vitamin K, Arsenic, Boron, Chromium, Copper, 
Iodine, Iron, Manganese, Molybdenum, Nickel, Silicon, Vanadium and Zinc. Washington, DC: National Academy Press; 2001.
8– Mocchegiani E, et al. Brain, aging and neurodegeneration: role of zinc ion availability. Progress in Neurobiology 2005;75:367-390.
9– Vaquero MP. Magnesium and trace elements in the elderly: intake, status and recommendations. J Nutr Health Aging 2002;6:147-153.
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doses of zinc restores deranged immune-endocrine functions in aging and 
enhances resistance to infections in the elderly, but to date, the full impact of zinc 
supplementation on brain function is yet to be determined.1 What is certain is 
that a narrow range of zinc ions is beneficial for cell functions and high zinc ion 
concentrations can be toxic. As such, the effect of zinc supplementation is strictly 
dependent on the dose and length of treatment. Studies have shown a beneficial 
effect of supplementation with 15 mg/day of zinc over a period of 1-7 months, 
in association with other micronutrients, on the cognitive functions of elderly 
individuals.2

Nutritional Supplementation for Healthy Brain Function

A growing body of evidence supports the view that continued physical activity and good 
nutritional status are important determinants of physical and cognitive function as we age. 
And, improving diet and nutrition may help to prevent or reverse at least some of the cognitive 
decline associated with aging.3

Data from the National Health and Nutrition Examination Survey show that intakes of vitamins 
A, C, D, E, K, and folate are low in a significant proportion of the elderly population in the U.S.4 
Nutritional deficiencies among older adults may be due to a reduced capacity for self-care 
and nutrition or decreased nutrient absorption, metabolism, storage, and utilization. There is 
growing interest in the development of nutritional supplements as therapeutic agents aimed 
at maintaining or even enhancing cognitive function and slowing cognitive decline.

1– Mocchegiani E, et al. Plasticity of neuroendocrine-thymus interactions during ontogeny and aging: role of zinc. In: The Neuroendocrine 
Immune Network in Aging (Straub RH, Mocchegiani E, eds). Amsterdam: Elsevier;307-329.
2– Clausen J, Nielsen SA, Kristensen M. Biochemical and clinical effects of an antioxidative supplementation of geriatric patients: a double blind 
study. Biol Trace Elem Res 1989;20:135-151.
3-  Rosenberg IH, Miller JW. Nutritional factors in physical and cognitive functions in elderly people. Am J Clin Nutr 1992;55(Suppl 6):1237S- 
1243S.
4– Mohajeri MH, Troesch B, Weber P. Inadequate supply of vitamins and DHA in the elderly: Implications for brain aging and Alzheimer’s type 
dementia. Nutrition 2014, doi:10.1016/j.nut.2014.06.016.
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Forté Elements Brain Supplement

Formulated by licensed physicians, the Forté Elements Brain 
supplement is specifically designed to support healthy brain 
function and help delay or prevent age-related cognitive decline. 
Unlike other dietary supplements marketed for brain health, the 
Forté Elements Brain supplement is a Mediceutical, an emerging 
category of nutritional support that meets stringent standards 
of manufacture and evidence-based research. A pioneer in 
the Mediceutical industry, Forté Elements has defined strict 
criteria for its nutrient supplementation systems. In order to 
be categorized as a Mediceutical, a supplement must:

1. Be formulated to support a specific health condition
or situation

2. Contain only non-synthetic, pharmaceutical-grade
ingredients that are Generally Recognized as Safe
(GRAS) 

3. Contain elements that have been validated by
clinical research for the specific health condition or
situation, as published in peer-reviewed journals

4. Conform to pharmaceutical-grade dosage standards
for the specific health condition or situation

5. Be produced in FDA-compliant manufacturing
facilities using pharmaceutical-grade manufacturing 
practices

6. Product has a Certificate of Analysis available
confirming that product ingredients meet the
Mediceutical standard and are as listed on the
product label.

These rigorous guidelines ensure that all Forté Elements 
mediceutical supplements offer the right blend of nutrients 
at the right dose for the specific clinical condition. In the case 
of brain health, the Forté Elements Brain Capsule contains key 
vitamins and trace minerals that have been shown to play a role 
in healthy brain function, at dosages that have been deemed 
safe for long-term use.

With increasing longevity, the need to maintain functional well-being, especially cognitive 
function, is a major determinant of the quality of life in older age.1 In 2005, the worldwide 
incidence of dementia was approximately 24 million and, by 2050, the global prevalence of 
dementia is expected to quadruple.2 In the U.S., costs associated with Alzheimer’s disease 
were estimated to be around $203 billion in 2013.3 Nutritional support may help to preserve 
brain compensatory capacity, prevent the onset of neurodegenerative diseases, and reduce 
healthcare costs related to diminished cognition.

1-  Rosenberg IH, Miller JW. Nutritional factors in physical and cognitive functions in elderly people. Am J Clin Nutr 1992;55(Suppl 6):1237S- 
‐1243S.
2– Reitz C, Mayeux R. Alzheimer disease: Epidemiology, diagnostic criteria, risk factors and biomarkers. Biochem Pharmacol 2014;88:640–651.
3– Thies W, Bleiler L. Alzheimer’s Associations. 2013 Alzheimer’s disease facts and figures. Alzheimers Dement 2013;9:208-245.
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