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The nervous system is an intricate network comprised of 47 miles of nerve fibers, each of which 
communicates with as many as 1,000 other nerves. As people age, the central and peripheral 
nervous systems undergo natural changes, including loss and/or atrophy of nerve cells and 
slower nerve conduction, which can affect the senses, reflexes, and cognitive processes. The 
ability of peripheral nerves to repair themselves also occurs more slowly and less completely 
in older people, making them more vulnerable to nerve injury or disease.

Nutrition plays a significant role in nerve health, and recent research has demonstrated 
the potential impact of nutritional factors and individual micronutrients on the central and 
peripheral nervous systems.1 Studies show that measures of brain electrophysiology and 
behavior are sensitive to even brief periods of nutritional inadequacy.2 While a healthy, balanced 
diet goes a long way toward keeping the nervous system functioning at optimal capacity, older 
adults may be more vulnerable to nutrient deficiencies and may benefit from supplementation 
targeted at maintaining nerve health.

Risk Factors for Nutrient Insufficiency
Conditions that increase the risk of nutrient insufficiency include older age, diabetes, alcohol 
abuse, eating disorders, pregnancy, parenteral nutrition, and lower economic status. In addition, 
any medical condition that affects the gastrointestinal tract can impair absorption of essential 
vitamins.3

Neurological complications in association with bariatric surgery have been garnering attention 
in recent years. These neurological complications may involve the entire nervous systems, 
ranging from diffuse encephalopathy to peripheral neuropathy to myopathy. Up to 16 percent 
of patients who undergo bariatric surgery may experience peripheral neuropathy.4 This may 
be due, in part, to the prevalence of malnutrition among morbidly obese patients prior to their 
bariatric surgery.

Among healthy elderly people who are free of major chronic illnesses, age-related decline in 
neurological function of the peripheral nervous system has been attributed to metabolic factors, 
such as plasma glucose levels, even if these factors are within the normal range. Studies have 
also shown that these age-related declines in peripheral nerve function are more common in 
men than women.5 

1– Nourhashémi, F, et al. Alzheimer’s disease: Protective factors. Am J Clin Nutr 2000; 71(Suppl):643S–649S.
2– Chafetz MD. Nutrition and Neurotransmitters: The Nutrient Basis At-risk populations for vitamin B12 deficiency include p Behavior. 
Englewood Cliffs, NJ: Prentice-Hall, 1990.
3– Hammond N, et al. Nutritional neuropathies. Neuro Clin 2013;31(2):477-489.
4– Thaisetthawatkul P, et al. A controlled study of peripheral neuropathy after bariatric surgery.
Neurology 2004;63(8):1462–1470.
5– UCSF News Center. New studies reveal age-related nerve decline is associated with inflammation and differs by gender. Available at https://
www.ucsf.edu/news/2010/04/4396/new-studies-reveal-age-related-nerve-decline-associated-inflammatio.
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Neuropathies arising from suboptimal nutritional status may manifest either acutely, subacutely 
or chronically and may be either demyelinating or axonal. Peripheral neuropathy with coexistent 
myelopathy—also known as myeloneuropathy—has also been observed with nutritional 
deficiencies of vitamin B12 and copper.1

Keys Nutrients for Normal Nerve Function
The link between nutrition and nerve function is not surprising, as the nervous system relies 
on nearly all of the essential nutrients for effective functioning.2 A proper diet in the form of 
adequate protein, minerals and vitamins is also required for full motor function. While overt, 
clinical vitamin deficiencies are uncommon—even among the elderly—biochemical or subclinical 
vitamin deficiencies may arise due to age-related changes in gastrointestinal absorption and/
or vitamin metabolism.3 

B Complex Vitamins

The B vitamins are significant for healthy nerve function 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.

Perhaps the most common neuropathy associated with vitamin B deficiency is beriberi, 
which occurs in response to vitamin B1 (thiamine) deficiency. Thiamine diphosphate, the 
active metabolite of thiamine, is an essential co-factor in cellular respiration, ATP production, 
neurotransmitter synthesis and myelin sheath maintenance. As only about 20 days’ worth of 
thiamine are stored in the body, thiamine deficiency can begin to manifest in as little as three 
weeks. The recommended daily allowance for thiamine ranges from 1.0 milligrams per day for 
young healthy adults to 1.5 milligrams per day for breastfeeding women. In the U.S., thiamine 
deficiency is rare except in certain conditions such as chronic alcohol abuse, eating disorders 
and weight reduction surgery.3

Folate and vitamin B12 (cobalamin) play fundamental roles in central nervous system (CNS)
function at all ages, including nucleotide and DNA synthesis and tissue growth, differentiation, 
and repair. Vitamin B12 is also integral for the conversion of L-methylmalonyl coenzyme A into 
succinal coenzyme A, which is essential for formation of the myelin sheath.3 Deficiencies in 
these B vitamins may lead to neurological and neuropsychiatric disorders. 

In addition to folate and vitamin B12, vitamin B6 (pyridoxine) is also important for normal 
nerve function. Vitamin B6 is a co-factor in the irreversible synthesis of several essential 
neurotransmitters, including epinephrine, norepinephrine, serotonin, and y-aminobutyrate.7 
Vitamin B6 is unique in that either deficiency or excess can cause neuropathy. Deficiency in this 
vitamin is reported to produce peripheral neuropathy and convulsions.4 The recommended daily 
allowance of vitamin B6 is 1.3 milligrams per day, with an upper intake limit of 100 milligrams 
per day.5 

The primary pathological effect of vitamin B12   deficiency on the nervous system in 
demyelination, or subacute combined system degeneration, which affects both the central 
and peripheral nervous systems.6       

1- Hammond N, et al. Nutritional neuropathies. Neuro Clin 2013;31(2):477- ‐489.
2– Selhub J, et al. B vitamins, homocysteine and neurocognitive function in the elderly. Am J Clin Nutr 2000;71(Suppl):614S-620S.
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– McCormick DB. Vitamin B-6. In: Shils ME, Young VR, eds. Modern nutrition in health and disease. 7th ed. Philadelphia: Lea and Febiger, 
1988:376-382.
5– Intakes, A.R.o.t.S.C.o.t.S.E.o.D.R., et al. Dietary Reference Intakes for Thiamin, Riboflavin, Niacin, Vitamin B6, Folate, Vitamin B12, Pantothenic 
Acid, Biotin, and Choline. The National Academies Press; 1998.
6– Green R. Evidence for the role of vitamin B-12 in normal brain function. In: Green R, chairman. The role of folate and vitamin B-12 in 
neurotransmitter metabolism and degenerative neurological changes associated with aging: proceeds of a workshop. Bethesda, MD: 
Federation of American Societies for Experimental Biology, 1988:33-44.
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Other symptoms that may be associated with biochemical or clinical vitamin B12 deficiency 
include peripheral neuropathy, impaired memory, dementia, delirium, megaloblastic anemia, 
and pancytopenia.1 

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.2 According to the Institute of Medicine,  
75–90 percent of people with a clinically relevant vitamin B12 deficiency have neurological 
disorders, and in about 25 percent of cases these are the only clinical manifestations of the deficiency.3 
Patients with type 2 diabetes represent an at-risk population for vitamin B12 deficiency with 
an estimated prevalence of 22 percent.4 Among patients with type 2 diabetes who have severe 
neuropathy, vitamin B12 replacement has been shown to result in significant improvement in 
pain and paresthesias.5

Folate supplementation has been reported to be effective in the treatment of polyneuropathies 
and peripheral neuropathies associated with folate deficiency.6 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.7 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.8 

1– Kibirge D, Mwebaze R. Vitamin B12 deficiency among patients with diabetes mellitus: is routine screening and supplementation justified? J 
Diabetes Metab Disord 2013;12:17.
2– 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.
3– Allen LH. How common is vitamin B-12 deficiency? Am J Clin Nutr 2009;89:693S-696S.
4– Pflipsen MC, et al. The prevalence of vitamin B12 deficiency in patients with type 2 diabetes: a cross-sectional study. J Am Board Fam Med 
2009;22(5):528-534.
5– Sun Y, Lai M, Lu C. Effectiveness of vitamin B12 on diabetic neuropathy: systematic review of clinical controlled trials. Acta Neuro Taiwan 
2005;14:48-54.
6– Shorvon SD, Reynolds EH. Folate deficiency and peripheral neuropathy. In: Botez MI, Reynolds EH, eds. Folic acid in neurology, psychiatry and 
internal medicine. New York: Raven Press, 1979:413-422.
7– 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.
8– 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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Figure 1. Vitamin Deficiencies and the Nervous System1,2

Compound Deficiency

Vitamin A Vision problems, such as night blindness

Decreased sense of taste

Vitamin B1 (Thiamine) BeriBeri, with distal sensory loss, burning pain, paresthesia, muscle weakness, headache 
In some cases, co-existent Wernicke’s encephalopathy

Vitamin B2 (Riboflavin) Peripheral nerve damage 
Visual problems, including burning and sensitivity to light

Vitamin B5 (Pantothenic Acid) Rarely, fatigue, headaches and burning sensation in the hands and feet

Vitamin B6 (Pyridoxine) Numbness, paresthesias or burning pain in the hands and feet 
Decreased distal sensation 
Ataxia and mild distal weakness

Vitamin B9 (Folic Acid) Peripheral neuropathy 
Memory disorders

Vitamin B12 (Cobalamin) Subacute combined degeneration 
Neuropsychiatric symptoms 
Peripheral neuropathy 
Optic neuropathy

Vitamin D Linked to Parkinson’s disease, Alzheimer’s disease, depression, cognitive decline

Vitamin E Ataxia 
Hyporeflexia 
Loss of proprioception and vibration 
Decreased sensation 
Proximal muscle weakness

Vitamin D

While the role of vitamin D in calcium metabolism has been studied extensively, our 
understanding of its role in nervous system development and function is still in its infancy. 
However, the importance of vitamin D in healthy brain development and function has been 
gaining support over the past decade. 

Multiple lines of evidence suggest that vitamin D is a neuroactive steroid that leads to alterations 
in brain neurochemistry and adult brain function.3,4 Adult deficiencies of vitamin D have been 
associated with a variety of adverse CNS outcomes, including Parkinson’s disease, Alzheimer’s 
disease, depression, and cognitive decline. Interestingly, in one case study, correction of vitamin 
D deficiency in a type 1 diabetic patient with severe neuropathy led to reversal of neuropathic 
symptoms.5 

The ability of vitamin D metabolites to regulate certain neurotrophic factors and 
influence inflammation has led to the suggestion that calcitriol—also known as 
1,25-dihydroxycholecalciferol or 1,25-dihydroxyvitamin D3—is neuroprotective.6 The proposed 
mechanism behind these neuroprotective effects is regulation of proteins that either decrease 
the levels or inhibit the toxicity of reactive oxygen species.7 

1– University of Washington. Nutrient effects on the nervous system. Available at https://faculty.washington.edu/chudler/nutr2.html.
2-  Hammond N, et al. Nutritional neuropathies. Neuro Clin 2013;31(2):477- 489.
3– Kesby JP, et al. The effects of vitamin D on brain development and adult brain function. Molecular and Cellular Endocrinology 2011;347:121-
127.
4– Eyles DW, Burne THJ, McGrath JJ. Vitamin D, effects on brain development, adult brain function and the links between low levels of vitamin 
D and neuropsychiatric disease. Frontiers in Neuroendocrinology 2013;34:47-64.
5– Bell DSH. Reversal of the symptoms of diabetic neuropathy through correction of vitamin D deficiency in a type 1 diabetic patient. Case 
Reports in Endocrinology, vol 2012, Article ID 165056, 2012 doi:10/1155/2012/165056.
6– Kalueff AV, Tuohimaa P. Neurosteroid hormone vitamin D and its utility in clinical nutrition. Curr Opin Clin Nutr Metab Care 2007;10:12–19.
7– Ibi, M, et al. Protective effects of 1 alpha,25-(OH)(2)D-3 against the neurotoxicity of glutamate and reactive oxygen species in mesencephalic 
culture. Neuropharmacology 2001;40:761–771.
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Vitamin E

The nervous system is highly susceptible to damage associated with oxidative stress caused by 
free radicals, which increases with aging and leads to nerve damage.1 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, and the recommended daily 
allowance of alpha-tocopherol is 15 milligrams per day.2,3

The biological relevance and neuroprotective properties of vitamin E may extend beyond its 
antioxidant activity. More recently, vitamin E has been shown to play critical roles 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.4

Other Nutrients

  Vitamin A—An increasing body of evidence demonstrates that retinoid signaling  
  plays an important role in the function of the mature brain. As such, adequate  
  nutritional status of vitamin A—the parent compound of the retinoids—may be  
  important for adult brain function.5 

  Vitamin K—An emerging nutrient in nervous system 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.6 

  Boron—Boron has not yet been recognized as an essential nutrient, but data from  
  animal and human studies suggest that boron may be important for cell membrane  
  function, mineral and hormone metabolism and enzyme reactions.7 Even relatively  
  short periods of restricted dietary boron intake can have a negative impact on brain  
  function and various cognitive and psychomotor tasks. When compared to older  
  adults with a dietary boron intake of approximately 3.25 mg/day, older adults with  
  low dietary boron intake exhibited increased low-frequency electroencephalogram  
  (EEG) activity, which is linked to reduced mental alertness, impaired memory and  
  poorer performance on vigilance and psychomotor tasks.8,9 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.10 

  The upper intake level set by the Institute of Medicine for adults is 20 mg/day.11 
  Average daily intake of boron from food sources ranges between 1.7 and 7 milligrams  

 
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– Antioxidants, P.o.D., et al. Dietary Reference Intakes for Vitamin C, Vitamin E, Selenium, and
Carotenoids. The National Academies Press; 2000.
4– 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.
5– Lane MA, Bailey SJ. Role of retinoid signaling in the adult brain. Progress in Neurobiology 2005;75:275-293.
6– Ferland G. Vitamin K, an emerging nutrient in brain function. BioFactors 2012. doi: 10.1002/biof.1004.
7– 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.
8– 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.
9– Gale A. EEG correlates of sustained attention. In: Vigilance (Mackie RR, ed.) New York: Plenum, 1977;263-283.
10– Penland JG. Dietary boron, brain function and cognitive performance. Environmental Health Perspectives 1994;102(Suppl 7):65-72
11– 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.
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per day.1 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.

Zinc—Zinc acts as a neuromodulator at excitatory synapses and plays a significant 
role in the stress response, as well as 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 neurodegenerative  
disorders, as well as for preserving overall health in the context of zinc deficiency,  
which is common among the elderly.2,3 Dietary supplementation with physiological  
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.4 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.5 

Copper—Copper deficiency has long been recognized as a cause of hematologic  
abnormalities. More recently, copper deficiency has been reported in association with  
peripheral neuropathy, myelopathy or myeloneuropathy.6,7 While copper deficiency  
is rare among the general population, it may be found in patients with prior gastric  
surgery and in the setting of excessive intake of zinc supplements.8

Supporting Nerve Health with Multi-Nutrient Supplementation
The cells of the central and peripheral nervous system require specific nutrients in order to carry 
out their specialized functions, and a growing body of evidence supports the need for adequate 
nutritional status to prevent vitamin and mineral deficiencies that adversely affect nerve health.

Formulated by licensed physicians using evidence-based research and strict quality criteria, 
the Forté Elements Brain & Nerve Capsule is specifically designed to support brain and nerve 
health. Forté Elements is the industry leader in mediceuticals, nutritional support systems that 
meet stringent, pharmaceutical-grade standards of manufacture and target the unique nutrient 
needs dictated by a particular health condition or situation. 

1– Nielsen FH. Other trace elements. In: Present Knowledge in Nutrition, 6th ed. (Brown ML, ed). Washington: International Life Sciences 
Institute, 1999;294-307.
2– Mocchegiani E, et al. Brain, aging and neurodegeneration: role of zinc ion availability. Progress in Neurobiology 2005;75:367-390.
3– Vaquero MP. Magnesium and trace elements in the elderly: intake, status and recommendations. J Nutr Health Aging 2002;6:147-153.
4– 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.
5– 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.
6– Gregg XT, Reddy V, Prchal JT. Copper deficiency masquerading as myelodysplastic syndrome. Blood 2002;100(4):1493–1495.
7– Kumar N. Copper deficiency myelopathy (human swayback). Mayo Clin Proc 2006;81(10):1371–1384.
8– Rowin J, Lewis SL. Copper deficiency myeloneuropathy and pancytopenia secondary to overuse of zinc supplementation. J Neurol 
Neurosurg Psychiatry 2005;76(5):750–751.
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Unlike other dietary supplements marketed for nerve health, the Forté Elements 
Brain & Nerve Capsule has met the following criteria to be categorized as a 
mediceutical:

1. Formulated to support a specific health condition or situation

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

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

  reviewed journals 

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

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

6. Is accompanied by a Certificate of Analysis confirming that product
ingredients meet the mediceutical standard and are as listed on
the product label

Forté Elements Nerve Supplement

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.1 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, which can lead to 
neuropathies.

Decline in nerve function may contribute to overall morbidity and reduced 
quality of life. Research has shown that declines in peripheral nerve function in 
older adults may not solely be the consequence of the aging process, but may 
instead be a combination of the consequences of aging, gender, and potentially 
modifiable metabolic factors.2 

Physical exercise seems to not only slow the loss of nerve cells in areas of the 
brain involved in memory, but also maintain the function of the remaining nerve 
cells.3 Appropriate multi-nutrient supplementation with the Forté Elements 
Brain & Nerve Supplement may also play a role in health nerve function and 
may help to preserve the compensatory capacity of the brain or prevent the 
onset of neuropathic or neurodegenerative diseases.

1– 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.
2- UCSF News Center. New studies reveal age- related nerve decline is associated with inflammation and differs by gen-
der. Available at https://www.ucsf.edu/news/2010/04/4396/new- studies- reveal- age- related- nerve- decline- associated- 
inflammation.
3– Merck Manual Consumer Version. Effects of aging on the nervous system. Available at http://www.merckmanuals.com/
home/brain-spinal-cord-and-nerve-disorders/biology-of-the-nervous-system/effects-of-aging-on-the-nervous-system.
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