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Introduction
Alzheimer’s disease (AD) is the most 

common form of dementia in the elderly. 
!is condition is characterized by a pro-
gressive loss of memory, increased apathy, 
and deterioration of a variety of intellectual 
functions. Emotionally and "nancially dev-
astating to patients and their families,1 the 
disease a#ects every socioeconomic and eth-
nic group. North America has the highest 
reported incidence of dementia in the world, 
a#ecting a reported 6.4% of individuals >60 
years old. Less than 2% of individuals in the 
same age group are a#ected in Africa, In-
dia, and south Asia.2 !e disease increases 
dramatically with age with approximately 
25% of the population older than 85 having 
signi"cant cognitive impairment.3 Largely 
due to the aging baby boom generation, the 
annual total number of new cases of AD is 
projected to double by 2050.4 

!e prevention and management of AD 
with orthomolecular and lifestyle interven-

tions is as much about the strategy as it is 
about the agents being used. Philosophically, 
the goals of natural therapeutics in AD con-
sist of prevention, disease stabilization and 
reversal, as well as symptom management. 
!e nature of the disease does not lend it-
self well to study. Plenty of epidemiological 
associations exist, but few studies have been 
done to explore whether modi"cation of the 
risk factor changes the course of the disease. 
Individuals are left to choose between doing 
nothing and using unproven interventions. 
!is review will brie$y summarize the or-
thomolecular and lifestyle interventions with 
the greatest bene"t-to-risk ratio that are sup-
ported by the published medical literature. 
Pathology

With age, all brains exhibit some degree 
of degeneration, but the process is accelerated 
in AD. An accumulation of protein deposits, 
in$ammation, and loss of both structure and 
function are hallmarks of the disease pro-
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cess. In the brain, the protein deposits ac-
cumulate and form neuro"brillary tangles 
and amyloid-ß (Aß) peptides. !e presence 
of these plaques and tangles have been cor-
related with the clinical disease, but there is 
signi"cant debate as to whether plaques and 
tangles directly cause damage, or are simply 
by-products of another process.5 

In AD, the cerebral cortex, basal fore-
brain, and other areas of the brain have fewer 
synapses, fewer synaptic proteins, and re-
duced membrane phospholipids, which are 
essential for cell stability.6 !e maintenance 
of appropriate lipid membrane content may 
prevent the production of Aß peptides and 
subsequent neurodegneration.7 !e nerve 
cells that are particularly a#ected are those 
that are stimulated by the neurotransmitter 
called acetylcholine (ACh). Current pharma-
ceutical therapies strive to increase the avail-
ability of ACh throughout the brain. Overall, 
there is signi"cant wasting of brain tissue. 

Functionally, the AD brain exhibits ab-
normal glucose metabolism, which is in ac-
cord with the "ndings that diabetes, another 
disease of impaired glucose metabolism, 
is an independent risk factor for AD. !is 
‘brain hypometabolism’ is especially evident 
in individuals with a maternal family history 
of AD and in carriers of AD-related genes.8 
Economics

In US dollars, AD cost an estimated 
$183 billion in 2011, and this cost is predict-
ed to increase to $1.1 trillion in 2050. Be-
cause most people with AD are over age 65, 
Medicare and Medicaid cover approximately 
70% of these costs. Individuals with AD cost 
Medicare almost three times as much as the 
same-age individuals without AD. As the 
incidence of AD continues to rise, there is a 
tremendous "nancial incentive to preventing 
and slowing the degenerative process.9 
Signs and Symptoms

!e inability to remember new informa-
tion is typically the earliest manifestation 
of AD. Other symptoms include confusion, 
di%culty solving problems, problems with 
spatial relationships, problems speaking or 

writing, poor judgment, social withdrawal, or 
mood changes.9,10 Depression occurs in ap-
proximately 50% of individuals with AD.2 
Death usually occurs as a result of AD-relat-
ed pneumonia due to the a#ected individual’s 
lack of mobility.9 

Clinicians use diagnoses of “possible 
AD” or “probable AD,” but pathological con-
"rmation via autopsy is required for a diag-
nosis of “de"nitive AD.” !is classi"cation 
system poses notable challenges for the study 
of early disease, as the clinical diagnosis is 
not always in agreement with the brain pa-
thology and autopsy "ndings represent a late 
stage of disease. 
Risk Factors

Age is the single greatest risk factor for 
developing AD, but it is not an inevitable 
course of aging. !e disease is thought to be 
due to a combination of genetic and envi-
ronmental risk factors.

Mild Cognitive Impairment (MCI) is a 
condition in which an individual experiences 
cognitive dysfunction severe enough to show 
up on cognitive tests and to be noticeable to 
others, but not severe enough to interfere 
with activities of daily living.9 MCI is an es-
tablished risk factor for the development of 
AD, although not all individuals with MCI 
will develop AD. !e diagnosis of MCI may 
represent a window of opportunity for inter-
vention, should neuroprotective intervention 
strategies prove useful in larger scale trials. 
Genetic Associations

At least six di#erent genes have been 
linked to the development of Alzheimer’s,2 

all of which result in the accumulation of 
protein debris described above. Individuals 
with a parent or sibling with AD are at in-
creased risk of developing AD, and this risk 
goes up with each a#ected family member.9 
Globally, Africa has the lowest reported in-
cidence of AD2  and studies support the idea 
that being of African descent appears to of-
fer some protection against the disease.11 

!e most well-established susceptibil-
ity gene for late-onset AD is the APOE 
gene, which is involved in cholesterol trans-
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portation. !e gene comes in three forms, 
APOE-2, -3, and -4. Individuals who in-
herited the APOE-4 allele from one parent 
have a 2 to 3-fold risk of developing AD, and 
six to seven years earlier, than those without 
the gene. Inheritance of two copies of the 
gene (from both parents) results in a 5-fold 
risk of developing the disease.2 Possession of 
APOE-4 has been associated with dysfunc-
tional carbohydrate metabolism in the brain,8 
and a more pro-in$ammatory state;12 two es-
tablished components of AD. Depending on 
the geographic region, between 37% -64% of 
individuals with AD possess the APOE-4 
allele, with the most signi"cant association 
between APOE-4 and AD found among 
individuals in northern Europe.13 While the 
risk of developing AD is signi"cantly greater 
among individuals with one or two copies of 
the APOE-4 allele, not all of these individu-
als will develop the disease.
Modi!able Risk Factors

Each of the following is a modi"able 
risk factor. An individual has some in$uence 
over whether or not they have the risk factor, 
or the degree to which they have it. Unfortu-
nately, few randomized controlled trials have 
been completed to determine whether mod-
i"cation a#ects outcome. If a patient already 
has AD, does changing the associated risk 
factors change the rate of progression of the 
disease? Such studies are complicated and 
expensive, and yet to be conducted. Since no 
known therapies exist to slow or reverse the 
disease, a reasonable strategy is to avoid the 
things that have been associated with disease 
and encourage those that have been associ-
ated with prevention. 
1. Environment

Pesticides: An ecological study evalu-
ated the relationship between environmental 
exposure to pesticides and the development 
of neurodegenerative diseases. It showed an 
increased risk for AD in districts with great-
er pesticide use.14

Aluminum: !ere have been repeated 
epidemiological correlations between alumi-

num (Al) exposure and the incidence of AD, 
with some studies showing a dose-response 
relationship.15,16 An established neurotoxi-
cant, Al appears to promote AD progres-
sion. While mechanisms explaining the 
connection have not been fully elucidated, 
Al has been shown to be associated with a 
signi"cant increase in markers of in$amma-
tion and the formation of plaques in animal 
models of AD.17 Individuals with a diagno-
sis of ‘probable AD’ have signi"cantly higher 
serum levels of Al than healthy individuals 
or those with dementia from other causes.18 
Al exposure comes from a variety of sources 
including deodorants, antacids, water, and 
food. !e most signi"cant of these sources 
is likely water, where Al compounds are used 
in many municipal water supplies as a means 
to purify the water from microorganisms. 
!irteen studies and a meta-analysis have 
established an association between the inci-
dence of AD and the Al concentration in the 
municipal drinking water.15 
2. Cardiovascular Disease and Diabetes

Metabolic Syndrome, or Syndrome X, re-
fers to a group of related conditions plaguing 
the Western world. !e syndrome includes 
abdominal obesity, insulin resistance/ type 2 
diabetes, high blood pressure, and elevated 
blood lipids. !e syndrome, presumably as-
sociated with a high carbohydrate diet and 
consumption of re"ned sugar, is associated 
with increased risk of stroke, heart attacks, as 
well as the development of AD.19,20 

Mounting evidence suggests a cholesterol 
defect may be involved in AD, and that ele-
vated blood levels of LDL may be an attempt 
at delivering cholesterol to the brain.21 Cho-
lesterol is an important brain nutrient where 
it insulates neurons, aids communication 
between cells, and acts as an antioxidant.19 
When cholesterol cannot reach neurons, free 
radicals are produced, resulting in abnormal 
cell function and eventually cell death.
3. Homocysteine

Elevated homocysteine is a recognized 
risk factor for cognitive impairment and 
AD.22,23 Homocysteine levels increase due to 
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a de"ciency of B-vitamins, which have been 
shown to be low in patients with AD.24 When 
researchers conducted a 2-year study of B-
vitamin supplementation on AD progres-
sion, they found reversal of early cognitive 
impairment among individuals with elevated 
(>11.3 µmol/L) homocysteine. Most notable 
was a 69% higher likelihood of correct word 
recall compared with placebo after 2-years 
supplementation.23 !e therapeutic use of 
homocysteine-lowering vitamins (i.e., B6, 
B12, folic acid, betaine, and choline) should be 
able to maintain homocysteine levels below 
10 µmol/L, and mitigate this risk factor.
Dietary Interventions 

!e Mediterranean diet: !e Mediterra-
nean diet (MeDi) refers to the diet tradition-
ally consumed throughout Southern Europe, 
near the Mediterranean Sea. !e diet is high 
in plant foods, including vegetables, fruits, 
grains, beans, nuts, and seeds. Fish, poultry, 
dairy, and red wine are consumed in low-to-
moderate amounts, and red meat consumed 
infrequently. !e major source of fat in the 
MeDi comes from olive oil and the diet is low 
in saturated fat overall.25 !e diet has been 
associated with reduced incidence of AD and 
related cardiovascular diseases. It is unclear if 
there is a particular nutrient or combination 
of nutrients that confers protection. 

A well-conducted study in Greece 
sought to determine whether dietary and 
lifestyle variables a#ected cognitive function 
in the elderly.26 !e researchers found that 
adherence to the MeDi were not found to 
be associated with cognitive function. Rath-
er, physical activity and height were associ-
ated with improved cognitive performance 
whereas increased risk of dementia was as-
sociated with depression, diabetes, and age.

A large study, !e Chicago Health and 
Aging Project (CHAP), found an association 
between intake of saturated fat and cognitive 
decline.27 Alternatively, unsaturated oils from 
plants were shown to be protective against 
age-related cognitive decline and AD in large 
longitudinal studies conducted throughout 
Europe.28,29 !e "ndings from the CHAP 
study also support a role for unsaturated oils, 

as they found that frequent consumption of 
"sh, a rich source of polyunsaturated oil, was 
associated with better cognitive function. In-
dividuals who ate "sh at least once weekly 
had cognitive scores decline about 10% more 
slowly than those who avoided "sh.30 

Low-carbohydrate diet: AD is associ-
ated with insulin resistance, elevated cho-
lesterol, and obesity. It should come as no 
surprise that AD has been termed “type 3 
diabetes.”31 Elevated sugars interfere with 
the brain’s ability to access essential fats and 
contribute to insulin resistance. 

Nutrient-dense foods: Epidemiological 
studies have shown that individuals who con-
sume diets high in antioxidants are a#orded 
cognitive protection.32 Cherries,33 grape juice, 
berries, and walnuts34 have been shown to 
enhance resistance to oxidative stress and 
improve verbal memory performance.34 Cur-
cumin is isolated from the spice turmeric, 
often used to make yellow curries and mus-
tards. Its antioxidant properties are especially 
suited for the brain. Studies in mice demon-
strate curcumin decreases in$ammation and 
reduces oxidative damage in the brain.35 
Orthomolecular Interventions

Omega-3 Fatty Acids: !e omega 3 poly-
unsaturated fatty acids are major constituents 
of neuronal lipids,7 and docosahexanoic acid 
(DHA) is thought to be the most neuropro-
tective form of fat. DHA has been shown to 
improve membrane $uidity, decrease in$am-
mation, prevent oxidative damage, reduce tau 
aggregation, discourage amyloid formation, 
improve signal transduction, and facilitate 
neural re-growth.1,3,36 

A randomized controlled trial of 2 grams 
of DHA daily for 18 months did not slow 
the rate of cognitive decline in patients with 
mild to moderate AD.37 It was suggested 
that a year and a half of DHA supplementa-
tion does not accurately replicate the e#ects 
of a lifetime of "sh consumption. In addi-
tion, this protocol neglected to include other 
nutrients found in seafood, such as trace 
minerals,38 which may account for some of 
the protection a#orded by "sh consumption 
in epidemiological studies. 



25Prevention and Treatment of Alzheimer’s Disease with Orthomolecular and Lifestyle Interventions

Based on current evidence, oily "sh36 
should be consumed several times per week. 
Sardines, pickled herring, and smoked salm-
on (lox) require no preparation and can be 
found relatively inexpensively. Fish oil sup-
plements are widely available and should 
be considered, although the ideal dose has 
not been determined. Daily doses as high as 
4,000 mg of DHA may be required. 

Creatine: Creatine is a naturally occur-
ring nitrogenous organic acid that plays an 
essential role in cellular energy supply. It is 
manufactured endogenously from L-argin-
ine, glycine, and L-methionine and therefore 
not considered an essential nutrient. !at 
brain energy capacity may in$uence cognitive 
performance has led to the hypothesis that 
supplemental creatine may have therapeutic 
value in the treatment of dementia.  !is idea 
is supported by the "ndings that brain cre-
atine levels, measured via magnetic resonance 
spectroscopy, have been shown to be associ-
ated with some aspects of memory.39 

Animal muscle is the primary source of 
dietary creatine, putting vegetarians at risk 
for de"ciency. While vegetarians have been 
shown to have signi"cantly lower creatine 
levels in skeletal muscle than omnivores,40 
brain di#erences among these groups has 
not been reported. Two studies have exam-
ined the e#ects of creatine supplementation 
on cognitive function in vegetarians. !e "rst 
demonstrated that 5 g/ day of creatine sup-
plementation had a signi"cant positive e#ect 
on two cognitive tests measuring processing 
speed.41 In the second study, the authors con-
cluded that 20 g of creatine supplementation 
for "ve days resulted in improved memory 
for vegetarians, but not omnivores. In this 
short trial, supplementation did not in$uence 
measures of verbal $uency or vigilance.42 

In young adults, 0.03 g/kg/day of creatine 
supplementation did not improve cognitive 
processing after six weeks of supplementa-
tion.43 In the elderly, however, 5 g creatine 
four times daily did result in improvement 
of four of "ve cognitive tasks measured. !e 
authors concluded that creatine supplemen-
tation was e#ective for enhancing cognitive 

function in the elderly.44 
Unfortunately, cognitive enhancement 

research does not necessarily translate into 
AD therapeutics. Both creatine and creatine 
kinase (CK), the enzyme responsible for the 
conversion of adenosine triphosphate to ad-
enosine diphosphate, have been shown to 
be reduced in the brains of individuals with 
AD.39,45 In one study CK activity was 86% 
decreased in brain homogenates of patients 
with AD compared to age-matched con-
trols.46 While researchers have suggested 
that administration of creatine may prevent 
or delay the course of AD-related neurode-
gneration, such a randomized controlled trial 
has not been conducted and it is di%cult to 
predict whether the AD-speci"c decreases in 
creatine and CK may in$uence response to 
supplementation. 
Physical, Mental, and Social Activity

Stress: A lifetime study of clergy mem-
bers in the Catholic Church found that those 
exposed to high levels of chronic psychologi-
cal stress were more than twice as likely to 
develop Alzheimer’s as those with low lev-
els of psychological stress.47 It is known that 
high levels of cortisol negatively impact the 
hypothalamus, which is a center of learning 
and memory. Chronic stress is associated 
with metabolic and in$ammatory changes 
that are thought to favour the development 
and progression of AD.48 In clinical studies, 
high exposure to stress was associated with 
cognitive impairment among APOE-4 pos-
itive individuals.49 

 Exercise: Several studies have demon-
strated that physical activity is associated with 
improved cognitive performance26 and reduced 
risk of AD.50 Even among individuals who al-
ready have AD, a 12-week program that in-
cluded training in balance/ coordination, joint 
mobility, resistance, and $exibility resulted in 
signi"cant improvements in physical outcome 
measures and the individuals’ abilities to inde-
pendently perform activities of daily living.51 
In addition to the purported bene"ts of en-
hanced blood $ow to the brain, physical activ-
ity has been demonstrated to o#er protection 
against the body’s response to stress.52
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Social Activity: Withdrawal from social 
activities is a symptom of even mild stages of 
AD.53 A group of Finnish researchers studied 
the e#ects of social stimulation on cognition 
in elderly individuals su#ering from loneli-
ness (individuals in this study did not have 
AD). In this randomized, controlled trial of 
235 participants, individuals were exposed 
to active discussions and therapeutic writing, 
group exercise, or art experiences over three 
months. !e study concluded that psychoso-
cial group intervention improved cognition 
in lonely elderly individuals.54 
Conclusion

While the personal, social, and economic 
impact of AD are enormous, and a grow-
ing public health concern, few current con-
ventional interventions o#er prospects for 
prevention or long-term cognitive bene"t. 
Orthomolecular and lifestyle interventions 
may have an important role in both the pre-
vention and treatment of AD. Unfortunately, 
only a few rigorous clinical trials have been 
conducted to determine the safety or e%cacy 
of several orthomolecular interventions. Fur-
thermore, these therapies may well work in 
concert with one another (e.g., "sh oils and 
dietary antioxidants), but do not lend them-
selves well to standard clinical trial methods. 
For these reasons, epidemiological studies 
give us clues as to what may be protective 
from developing dementia and/or AD.

From these studies, we know that life-
style modi"cations are the most likely av-
enue to maintain cognitive function. !ese 
include: daily exercise (physical and mental), 
social involvement, attention to dietary pat-
terns, and avoidance of known environmen-
tal risk factors. While it is easy to list these, 
it is well-known in medicine that lifestyle 
modi"cations are di%cult for patients to 
adopt. Rather than a single therapy that of-
fers a cure, it is likely that the best way to 
slow, stop, or reverse AD will be through a 
holistic combination of many interventions. 
!ere are virtually no risks to increasing one’s 
physical and social activity, and improving 
diet to include nutrient-dense foods (beans, 
nuts, vegetables, oily "sh) and fewer carbo-

hydrates. All patients, and their families, 
should be encouraged to adopt these habits 
to the greatest extent possible. While some 
orthomolecular interventions are supported 
by preliminary data and have promise in the 
management of AD, more study is certainly 
needed with respect to optimal dosing, brand, 
and the potential interactions with other 
medications. Overall, the orthomolecular 
and lifestyle interventions reviewed here are 
supported by the published medical litera-
ture, have few side e#ects, and, pending more 
clinical research, have tremendous potential 
for neuroprotection in AD.
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