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ABSTRACT

Glucose hypometabolism predates Alzheimer’s disease symptoms by at least
one to two decades. Ketones are an alternative fuel to glucose and are taken
up normally in affected regions of the Alzheimer’s brain and could address certain
pathologies that are common in the aging brain and exaggerated in
Alzheimer's disease including insulin resistance, a brain-energy deficit,
mitochondrial dysfunction, oxidative stress, and neuroinflammation. Ketones
have also been shown to reduce formation of beta-amyloid plaques and
neurofibrillary tangles in animal models. Experts have estimated that at least
30 percent of Alzheimer’s and other dementias could be avoided by adopting
a healthy diet, increasing physical activity, and correcting other modifiable
lifestyle risk factors. Mild to moderate ketosis can be achieved through
consumption of a healthy whole food low-carbohydrate ketogenic diet,
ketogenic oils containing medium-chain triglycerides, or exogenous ketone
supplements as well as intermittent or overight fasting, and moderately
vigorous aerobic exercise. An analysis was performed of 288 anecdotal reports
about people with Alzheimer's, other dementias, Parkinson’s disease with
dementia, mild cognitive impairment, and other diagnosed or subjective
memory impairments consuming coconut oil and/or medium-chain triglyceride
oil. Improvement was reported by 89.2 percent, no improvement by 7.3
percent, and no improvement but stabilization for at least 3 months by 2.4
percent. One or more improvements were reported in the areas of
(65.3%), (32.6%),
speech/language/conversation (33%), resumption of self-care/other activities
(24.7%), physical symptoms (18.4%), sleep (3.5%), appetite (2.4%), vision
(1.4%), and improvement that was otherwise unspecified (8%). Certain fatty

memory/cognition social/behavior/ mood/personality

acids found in medium-chain triglyceride oil and coconut oil are ketogenic but
also have other important biological effects which, along with polyphenols and
other bioactive substances in virgin coconut oil, could explain these results.
Adopting a personalized ketogenic lifestyle plan using one or more ketogenic
strategies could address certain pathological processes that occur in the aging
brain while potentially improving symptoms in people with Alzheimer’s disease.
In addition, this approach could possibly prevent or delay the onset of
cognitive impairment during aging, though larger long-term studies would be
needed to confirm this.
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Introduction

Since the 1990s, Alzheimer's disease (AD)
research has largely focused on targeting
beta-amyloid plaques and neurofibrillary
tangles, which were first described in 1906 by
Dr. Alois Alzheimer in the brain of Auguste
Deter who died with young onset dementia.
Clinical trials of more than forty drugs have
reported reducing beta-amyloid plaques in
the brain but none have reported significant
sustained improvements in cognition or other
symptoms, and some have worsened or even
accelerated the disease process. Recent
developments in brain imaging have revealed
that the beta-amyloid plaque burden can be
substantial in cognitively healthy elderly
adults and minimal in some people with AD".
None of the drugs currently approved by the
FDA for AD, mostly cholinesterase inhibitors
that increase availability of acetylcholine, lead
to meaningful improvement in cognition or
functionality beyond slowing the disease
progress for up to six months. Beta-amyloid is
now known to be antimicrobial against many
different pathogens?® and removing it could
have adverse consequences since numerous
studies have implicated various microbes as

possible causes or contributors to AD*.

Ketogenic  therapies  address  certain
metabolic derangements that can occur in the
aging brain but are exaggerated in the
Alzheimer's  brain, including  glucose
hypometabolism, a brain energy deficit,
mitochondrial dysfunction, oxidative stress,
and neuroinflammation. These conditions are
also present in certain other dementias, in
people with Parkinson’s disease (PD), in some
people with MCI, and in certain other

neurodegenerative and psychiatric disorders®.

In 1921, endocrinologist Dr. Russell Wilder
was the first to report that a very high fat diet
with  moderate protein  and  minimal
carbohydrate mimicked the high ketone levels
found during prolonged fasting, a treatment
for epileptic seizures, and that this “ketogenic
diet” (KD) successfully eliminated or reduced
people
epilepsy’. More recently, KD has become the

seizures in with  drug-resistant
treatment of choice for glucose transporter 1
(GLUT 1) deficiency syndrome and pyruvate
dehydrogenase complex deficiency (PDCD)
syndrome. Less strict versions of the diet have
also shown efficacy for epilepsy, including the
medium-chain triglyceride (MCT) oil modified
ketogenic diet, the modified Atkins diet, and
the low-glycemic index diet®.

of KD
results for

Clinical  trials have reported

encouraging people  with

Alzheimer’s, Parkinson'’s, and other

neurodegenerative, neurological, and
psychiatric disorders as well as for obesity,
migraines, congestive heart failure, recovery
from myocardial infarction, and as an adjunct
to standard-of-care treatment for various

21011 Clinical trials of a well-

malignancies
formulated KD in people with type 2 diabetes
have reported normalization of glucose
control parameters along with weight loss,
better blood pressure control, and improved
lipid profile’™. Case studies of people with
insulin resistance and mild Alzheimer’s
disease have reported similar metabolic
improvements along with a marked increase
in Mini-Mental State Examination scores from
21-23 to 28-29 of 30 points™™. In 2019, the
American Diabetes Association published
new guidelines that recognized the improved
glucose control that has been reported in

numerous studies of low-carbohydrate and
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ketogenic diets in people with diabetes™.
Extreme carbohydrate restriction extended
the lives of people with type 1 diabetes,
sometimes for years, before insulin as a
therapeutic was available in 1921 and the
ketogenic diet has enjoyed a resurgence in
interest while allowing better glucose control
and reduction in insulin requirement in people

with type 1 diabetes'.

The idea of using exogenous ketones as a
therapeutic for AD and other disorders of
insulin resistance with glucose hypometabolism
originated with Richard L. Veech, M.D., D.
Phil. of the National Institutes of Health in the
1990s. In 1997, Veech and his associates
completed experiments in which working rat
hearts were perfused with a solution
containing glucose to which they added
insulin or starvation levels of the ketones
betahydroxybutyrate (BHB) and acetoacetate
(AcAc), or a combination of insulin and
ketones. The addition of either insulin or
ketones increased the efficiency of the heart
by about 25 percent, and the combination of
insulin and ketone bodies increased the
efficiency by about 36 percent, indicating that
the hearts pumped more efficiently using less
oxygen when ketones were available.
Furthermore, ketone bodies duplicated nearly
all the acute effects of insulin®™'. In 2000,
Veech and associates reported results of a
study in which cultured rat hippocampal
neurons were subjected to beta-amyloid AB1-
42 (an AD model) or rat dopaminergic
mesencephalic neurons were subjected to 1-
methyl-4-phenylpyridinium (a PD model). The
cultures were incubated with either a control
medium or BHB at a millimolar level found
during prolonged starvation. The cultures
incubated with BHB

showed increased

neuronal survival, larger neuronal size, and
more outgrowths of neurites than in control

cultures, thereby providing neuroprotection®.

Also in 2000, Samuel Henderson, PhD
proposed that tricaprylic acid (C8:0), a
medium-chain triglyceride (MCT) oil which is
partly converted to ketones in the liver, might
provide a level of ketosis that might improve
memory and cognition in people with AD. A
phase 2 single-dose pilot study was
conducted in which participants with AD
received a drink called AC-1202 with 40
grams of the MCT oil or a placebo drink at two
separate visits. There was significant
improvement in MMSE scores in 9 of 20
people, specifically in the subset who were
apolipoprotein  E4 (ApoE4)-. Subsequent
randomized controlled trails (RCTs) of 152
people with mild to moderate AD and 159
people  with  age-associated = memory
impairment receiving either 20 grams MCT
daily or a placebo for 90 days reported rapid
and sustained cognitive improvement on
various tests which was again most apparent
in ApoE4 subjects?'. ApoE4 positivity occurs
in about 25% of the general population but

40% of people with AD.

2000 and 2004, Veech and
associates wrote several hypothesis papers on

Between

the potential therapeutic benefits of ketones
for people with neurodegenerative diseases
and other disorders and developed the (R)-3-
hydroxybutyl (R)-3-hydroxybutyrate ketone
monoester???242 Veech and others have
also reported that ketones have a direct effect
on the hallmark pathologies of AD. In a study
by Kashiwaya et al, compared to controls,
3XTgAD  mice

monoester had significantly less accumulation

consuming the ketone

of beta-amyloid plaques and neurofibrillary
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tau tangles and reduced anxiety?. In another
series of studies by Wu et al, the same ketone
monoester reduced AB 42 accumulation,
attenuated microglial activation, improved
mitochondrial respiration in hippocampal
neurons, and improved cognitive function in
FXFAD mice. using RNA

sequencing, the study showed that “BHB-

Furthermore,

regulated genes mainly annotated in aging,

immune  system, nervous system, and

“27 In an in vitro

neurodegenerative diseases
study, Yin et al found that incubation of
neurons with a mixture of BHB and AcAc
prevented perforation of neurons by beta-
amyloid and suppressed intracellular Ab42
accumulation which rescued mitochondrial
complex | activity, reduced oxidative stress,
and improved synaptic plasticity. The same
group also found that administration of BHB
and AcAc to an APP mouse model for two
months significantly reduced amyloid burden
and greatly improved learning and memory®.
In  addition,
neuroinflammation by acting as antioxidants

ketones can reduce
and scavengers of free radicals, by inhibiting
activation of the NLRP3 inflammasome, and
other

through anti-inflammatory  and

immunomodulatory mechanisms?3931:32,

Since 2004, many human clinical trials have
variously reported improvement in memory
and cognition, physical symptoms, physical
strength, self-care, and/or biomarkers of AD
in people with AD, mild cognitive impairment,
and PD with classic ketogenic diet, modified
Mediterranean ketogenic diet, ketogenic diet
with MCT oil, as well as consuming CO or
MCT oil with the habitual diet. Several recent
review articles have summarized the results of

5,33,34,35,36,37

many of these studies . Separate

studies have reported improvement in
cognitive and other symptoms, when compared
to a low-fat control diet, in people with PD
and AD consuming a ketogenic diet with
coconut oil in nearly all diet program recipes

(found in the
38,39.

report  supplementary

material) A program of walking on a
treadmill three times a week in people with
mild Alzheimer's was found to nearly triple
ketone uptake in the brain“’. Consumption of
MCT oil by frail elderly people in Japan
improved not only cognition on various tests
but also increased grip strength and speed of
walking, and improved scores on a leg open-
and-close test, and significantly increased
expiratory flow volumes*' 243 An RCT of 65
people with MCI taking placebo versus a
C8:0/C10:0 MCT oil 15 gm twice daily for six
months reported improvement in the MCT
group in multiple cognitive domains and also
confirmed an increase in brain energy from
ketones after consuming MCT oil using dual
tracer PET
participants*. This study also reported uptake

imaging in a subset of
of ketones in white matter and in the dorsal

attention network that correlated with
improvements in processing speed®* and
the study also found a reduction in plasma
cardiometabolic and inflammatory
biomarkers*. However, this study did not find
a difference between ApoE4* and ApoE4
people®. Interestingly, a recent study of 84
people receiving 15 gm twice daily of either
coconut oil (CO) or canola oil reported
improvement on average only in the people
receiving CO who were ApoE4*S, the
opposite of the Costantini et al studies.?’ A
study of ketone response to CO and MCT oils
alone or in various ratios showed that AcAc

levels were higher than BHB levels when
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taking just CO but were the reverse when
taking just MCT oil*’, which might explain the

difference.

KETONES ARE AN ALTERNATIVE FUEL TO
GLUCOSE FOR THE BRAIN AND CAN
BYPASS INSULIN RESISTANCE

As explained in the many hypothesis and
review papers already cited, cells require fuel
to produce adenosine triphosphate (ATP) to
carry out basic and complex functions. When
consuming a typical high-carbohydrate diet,
glucose serves as the predominant fuel for the
brain and other organs. Ketones are a
primitive fuel used by single-cell and very
complex organisms like humans and, unlike
glucose, ketones do not require insulin
directly or indirectly to enter the brain and
other organs, cells, or mitochondria. Ketones
endogenously

are  produced during

prolonged fasting, starvation, or while
consuming a ketogenic diet after liver glucose
stores are depleted leading to release from
adipose tissue of long-chain fatty acids, which
can be used by most organs as fuel but do not
readily cross the blood brain barrier. Some
fatty acids are converted mainly in the liver to
the ketone acetoacetate (AcAc), which can be
further

betahydroxybutyrate

bidirectionally  to
(BHB), the
circulating ketone, and to acetone, which is

metabolized

main

thought to be mostly exhaled. Acetone is
volatile and difficult to measure in blood;
however, about 37% of acetoacetate is
converted to acetone. Therefore, acetone
levels can be quite high and could contribute
to brain energy or have other metabolic
contributions that have not yet been
discovered®. Ketones are small molecules
that are readily taken up by the brain using

monocarboxylate transporters and can be

converted to acetyl CoA which directly enters
the tricarboxylic acid (TCA) cycle to produce
more ATP molecules than an equivalent
amount of glucose. Ketones can be used as
fuel by all organs, except the liver where
ketones are generated from fatty acids. Thus,
ketones address metabolic disorders at a very
fundamental level, which explains a seeming

panacea effect.

Glucose hypometabolism is an early feature of
AD and may be present decades before the
onset of symptoms, and even in young at-risk
ApoE4" adults®’*?. Insulin  resistance®**,
GLUT1 and GLUT 3 deficiencies®, and PDH
Complex 1 deficiencies®® impede glucose
entry into the brain, into neurons and glia, and
into  mitochondria resulting in abnormal
glucose uptake in the areas affected by AD.
Using dual tracer ketone (acetoacetate) and
glucose PET imaging in more than 300 young
and older adults, Stephen Cunnane and
associates have identified a brain-energy
deficit in cognitively healthy older adults (7 to
9%) that worsens in people with mild
cognitive impairment (MCI) (>10%) and is
accelerated in people with mild AD (>20%).
However, ketones are taken up in both gray
and white matter brain regions affected by
abnormal glucose uptake in MCl and AD*>#¢~7,
As discussed previously, neuroinflammation
with activation of microglia is another
prominent feature of AD that could be
ameliorated by ketogenic therapies.

RESPONSES OF 288 PEOPLE WITH
ALZHEIMER'S DISEASE OR OTHER MEMORY
IMPAIRMENT TO COCONUT OIL AND/OR
MEDIUM-CHAIN TRIGLYCERIDE OIL

The following study focuses on the effects of
CO and MCT oil in people with Alzheimer's,

dementia or other memory impairment and
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was presented by the author in-person as a
poster and a brief online video following
acceptance through a peer-reviewed process
at the Alzheimer's Association International
Conference in Amsterdam on July 18, 2023.

Methods:

OVERVIEW: An analysis of a large collection
of anecdotal reports about people with AD,
dementia, and other types of memory
impairment was performed to determine
response or non-response and types of
improvements reported while consuming
coconut oil (CO) and/or MCT oil.

SUBJECTS: The subjects of the analysis
include the index case {the author’s husband)
and a subset of unsolicited reports about 359
other individuals received by the author from
late-2008 to mid-2014 about

consuming coconut oil and/or MCT oil. The

individuals

analysis included people with Alzheimer's,

another type of dementia specified or

unspecified,  Parkinson’s  disease  with
dementia or memory impairment, mild
cognitive  impairment,  other = memory

impairment related to a diagnosed disorder,
and subjective memory complaints. Reports
about 72 individuals were excluded from the
analysis because the diagnosis or complaint
did not include a diagnosis of memory
impairment or subjective memory complaint,
or the person was not consuming coconut oil
or MCT oil. Reports on a total of 288
individuals met the criteria and were included
in the analysis. Most reports were received by
email and occasionally provided by standard
mail or verbally and were mainly provided by
family caregivers, or occasionally by the

affected person or a paid caregiver. If the

report was vague, the person was asked to
provide greater detail, if possible, but
respondents were not otherwise prompted
regarding what improvements might be
expected. The original copies of the reports

have been retained.

TABULATION OF RESULTS: All reports about
a specific individual were assigned a unique
“001"  for
Using the

number  beginning  with

identification purposes.
corresponding number, information derived
from the reports for each individual was
entered on an Excel spreadsheet including
age, gender, diagnosis or memory complaint,
concurrent medications for AD or dementia,
use of CO and/or MCT oil, or an MCT medical
food, along with all verbatim comments
pertaining to the person’s symptoms and
observations of improvements, lack of
improvement, and/or apparent side effects
while consuming the oils. The data from the
Excel spreadsheet were tabulated manually
on a separate document according to the
number and percent of people who reported
improvement, no improvement, or no
improvement but stabilization for at least
three months as well as for each category of
improvement reported. Verbatim phrases
from the reports (shown on Table 1) were used
to categorize the types of improvements
reported, which included improvements
related to “memory and cognition”, “social
interaction, behavior, and mood”, “speech,
conversation, verbal skills”, “resumption of
self-care and other activities” such as work,
cooking, or hobbies, “physical symptoms”,
“sleep”, “appetite”, and “vision”. Each set of
reports was read and re-read at least three
times to ensure that all pertinent information

was retrieved. The tabulation and summations
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of the data were triple checked to ensure
accuracy. Since this was a collection of

spontaneously provided anecdotal reports

which were not solicited for a formal study and
anonymity has been maintained, prior IRB

approval was not feasible.

Table 1. Verbatim phrases from 288 anecdotal reports to categorize the types of improvements

reported. The table is from poster presentation P3-582 by the author Mary T. Newport, M.D. at

the Alzheimer’s Association International Conference on 18 July, 2024 in Amsterdam, The

Netherlands, entitled, “Reports of Responses to Coconut Oil and Medium-Chain Triglyceride
(MCT) Oil in 288 Persons with Alzheimer’s and Other Memory Impairment.”

PHRASES IN REPORTS USED TO CATEGORIZE IMPROVEMENTS OF 288 PEOPLE WITH ALZHEIMER'’S, DEMENTIA,
OR OTHER MEMORY IMPAIRMENT IN RESPONSE TO COCONUT OIL AND/OR MEDIUM-CHAIN TRIGLYCERIDE (MCT) OIL

IMPROVED

MEMORY/COGNITION

IMPROVED SOCIAL
INTERACTION/
BEHAVIOR/ MOOD

IMPROVED SPEECH/
CONVERSATION/
VERBAL SKILLS

RESUMED SELF CARE/
OTHER ACTIVITIES

IMPROVED PHYSICAL
SYMPTOMS

or cognitive test

Improved clock drawing
Better cognition

Better sense of direction

Improved reading
comprehension

Reading again

Able to do mental math
again

Higher scores on memory

More interaction with
others

Better sense of humor
Less agitation and/or
anxiety

Improved behavior
Less hostile

Less aggressive

Happy

Improved mood

Speaking again

Clearer speech

Less repetitiveness
Making sense

More logical

Improved conversation
More talkative

Improved verbal skills

Showering again without help

Taking care of self again
Doing things around the house
Doing household chores again

Preparing meals again

Resumed a hobby

More functional

Less tremor

Getting out of bed without help
Able to walk again

Walking without assistance
Improved strength

More ambulatory

More energy

Able to write again

More awareness of Less depression Better word recall

Less stiffness
Improved balance

Less dizziness

Fewer episodes of faintness,
clamminess, sweating

Improved awareness No longer sleeping

excessively sleep

Stopped twitching during
sleep

time/place

Recognizing people or Feels better Expressing thoughts

places

Less distractible IMPROVED SLEEP IMPROVED APPETITE IMPROVED VISION
Maresiert Fewer nightmares Improved appetite Visual disturbance gone
Brighter Sleeping better Able to see more clearly

Improved gait
Fewer episodes seizure/twitching

Pain relief

Results:

The index case SIN was the husband of the
author whose response first to coconut and
MCT oil and later in a pilot study of the Veech
ketone monoester was previously reported in
detail with SJINs permission in a peer-
reviewed journal®. SIN was an ApoE 4%/3*
male who worked as an accountant, and was
diagnosed at age 54 with early onset-AD after
onset of memory symptoms at age 51. SIN
was 58 years old and at FAST stage 5-6 at the

time of the dietary intervention. SIN also had
facial and intention tremors, a stiff slow gait,
SIN  was
consuming a whole food diet and taking DHA

and occasional hallucinations.
supplements for about two years prior to the
intervention but had continued to worsen
significantly during that time.

The intervention with coconut oil (CO) in May
2008 was inspired by a press release on the

positive study results of the AC-1202 MCT oil

discussed above. The rationale was explained
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in US patent application (20080009467) which
also stated that MCT oil is extracted from CO
or palm [kernel] oil. CO is the richest natural
source of medium-chain fatty acids (MCFAs),
which are 6- to 12-carbons long and comprise
about 55% of the total fat. Most of the
saturated fatty acids in CO are the MCFAs
(C6:0 to C12:0) and myristic acid (C14:0). CO
contains about 11% of total fats as the long-

chain fatty acids palmitic and stearic acid,

which is in the same range (about 11 to 14%)
as other commonly consumed vegetable oils
that contain virtually no fatty acids with 14 or
fewer carbons (Table 2). Palm kernel oil has a
similar composition to CO but about 5-7%
fewer MCFAs>. CO was more widely available
in the US in 2008 than MCT oil, and 35 gm was
used as the initial intervention for SIN to

approximate the 20-gm test dose of AC-1202.

Table 2. About 55% of the fatty acids in coconut oil (CO) are medium chain with 6 to 12 carbons
(C6:0 to C10:0, light blue; C12:0, medium blue) which, along with myristic acid (C14:0, light
orange), are not found in most other commonly consumed vegetable oils or animal fats apart

from the milk fat of humans and other mammals. CO contains about the same amount of long-

chain saturated fats (dark orange and red) as most other commonly consumed vegetable oils like

corn, olive, soybean, and sunflower oils and much less than in animal fats. In addition, CO

contains no cholesterol. The table with graph is from poster presentation P3-582 by the author

Mary T. Newport, M.D. at the Alzheimer’s Association International Conference on 18 July, 2024

in Amsterdam, The Netherlands, entitled, “Reports of Responses to Coconut Oil and Medium-

Chain Triglyceride (MCT) Oil in 288 Persons with Alzheimer’s and Other Memory Impairment.”

Saturated Fatty Acids in Plant Qils and Animal Fats, grams FA/100 grams
90.0
80,0 — -
70.0
g 60.0
d
oo
50.0
: — m
< 40.0
E
o B
& [
20.0
10.0 p— — .. ]
Coconut = Corn Olive Palm  Sesame Soybean Sunflower Butter = Chicken Lard Tallow
Hc180 25 1.8 2.0 43 48 a4 a5 10.0 6.0 135 18.9
C16:0 8.6 10.6 11.3 435 8.9 10.5 5.9 21.7 216 238 249
C14:0 16.7 0.0 0.0 1.0 0.0 0.0 0.0 7.4 0.9 13 3.7
WC12:0 41.8 0.0 0.0 0.1 0.0 0.0 0.0 26 0.1 0.2 0.9
C6:0-C10:0 12.7 0.0 0.0 0.0 0.0 0.0 0.0 8.9 0.0 0.1 0.0

SINs scores on the MMSE in drug trial

screenings on successive days improved from
14 (1 day before) to 18 of 30 about 4 hours
after taking the first serving of CO 35 gm and

increased to 20 of 30 about two months later

at another clinical trial screening. SJN
continued to receive CO 35 gm with breakfast

and additional CO with the other meals
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beginning on day 2. At about six weeks, SJN

began to receive a 4:3 mixture of
MCT/coconut  oil,

gradually over about two months to 135-165

which was increased
ml per day in four servings while reducing

other fats and carbohydrates.

SJIN reported that “the light bulb came on” in
his brain the day he started taking CO. During
the first days to weeks, SIN became more
talkative and animated, his personality and
sense of humor returned, along with whistling,
joking, finding appropriate eating utensils; his

20-30

minutes of taking coconut oil, and the facial

intention tremor resolved within
tremor resolved completely. Between one
and two months, SIN recognized family
members again and participated in
conversation, he could tie his own shoes
again, his stiff gait completely normalized, he
could run again, and he was able to resume
yard and housework. Meanwhile, SINs clock
drawing improved dramatically at days 14 and

37 (Figure 1).

Figure 1. Clock drawings by SIN the day before starting the coconut oil intervention while

screening for a clinical trial and then at 14 and 37 days after starting coconut oil. The original

drawings in this figure were scanned and previously included in poster presentation P3-582 by

the author Mary T. Newport, M.D. at the Alzheimer’s Association International Conference on 18

July, 2024 in Amsterdam, The Netherlands, entitled, “Reports of Responses to Coconut Oil and
Medium-Chain Triglyceride (MCT) Oil in 288 Persons with Alzheimer's and Other Memory

Impairment.”

1 Day Before Coconut Oil

By 4 months after starting coconut oil, SINs
visual disturbance resolved (described by SIN
as “words moving around like pixels on the
page like satellite break up”) and he could
read again. By 9 months, SJIN’s reading
comprehension and delayed recall improved.
SIN began to work as a hospital volunteer,

and he appeared to stabilize.

About 2 months after starting CO, SIN was
accepted into a semagacestat clinical trial,

14 Days on Coconut Oil

37 Days On Coconut Oil

and it was later revealed that he was on
placebo for 18 months. During the first year in
the trial (about 14 months after starting
coconut), SIN had improved by 6 of 75 points
on the Alzheimer’s Disease Assessment Scale-
Cognitive and by 14 of 78 points on the
Activities of Daily Living test. At the time of his
early-onset AD diagnosis in 2004, SINs MRI
was reported as “Normal” but, just before

entry into the semagacestat trial in June 2008,
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his MRI was reported as “Diffuse involutional
changes of frontal and parietal lobes and
moderate left-sided and severe right-sided
atrophy of amygdala and hippocampus,
consistent with AD”. Nearly 2 years after
starting coconut oil in April 2010, his MRI was
reported as “Stable MRI brain in comparison

to prior [2008] examination.”

Within six weeks of crossing over from
placebo to semagacestat in early 2010, SIN
suffered a serious setback with worsening and
new AD symptoms, poor wound healing,
fainting, and elevated CPK enzymes, and he
discontinued participation in the trial. About
two months later, under the guidance of Dr.
Richard L. Veech, SIN began a pilot study
(n=1) of the (R)-3-
hydroxybutyl (R)-3-hydroxybutyrate averaging

ketone monoester
20 gm of ketone monoester three times daily.
Within 2 hours of the first dose, SIN could
speak and write the alphabet again, and by 24
hours, SIN could once again shower, shave,
and dress himself without assistance; his
mood, affect, abstract thinking, and insight
improved, and the new symptoms resolved
within six weeks. SIN was stable for another
20 months and altogether enjoyed nearly four
better-quality years after starting ketogenic
oils until sustaining a fall with a head injury
resulting from a prolonged generalized
seizure with apnea and cyanosis. SIN became
completely dependent thereafter and passed
away from AD on January 2, 2016. SIN
donated his brain which showed “advanced
pathological stage AD (Braak 6) and Lewy
bodies, amygdala predominant”.

In July 2008, the author self-published a white
paper on the scientific basis of ketogenic
SIN's

strategies for AD, response to

ketogenic oils, and the urgent need for

studies of the oils and Veech's ketone ester

(https://coconutketones.com/wp-
content/uploads/2016/09/whatifcure.pdf)
Thereafter, from late-2008 to mid-2014, the

author received emails, letters, and a few

telephone calls, mostly from caregivers but
sometimes from the affected person, with
anecdotal reports on 359 other individuals,
mainly adults with Alzheimer’s, dementia, or
other memory impairment or complaint but
also children, teens, and adults affected by
PD, autism, amyotrophic lateral sclerosis,
bipolar disorder, strokes, hypoxic events,
accidents, or other conditions without
reported memory impairment. Many people
provided just one communication whereas
some maintained contact for months to years.
The analysis here was limited to the 288
people reported to have memory
impairments including AD, dementia, MCI,
PD with memory impairment, or other
diagnosed or subjective memory complaints

(Table 3).
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Table 3. Demographic information derived from anecdotal reports of 288 people with

Alzheimer’s disease (AD) and other disorders with memory impairment. This figure is from poster
presentation P3-582 by the author Mary T. Newport, M.D. at the Alzheimer’'s Association
International Conference on 18 July, 2024 in Amsterdam, The Netherlands, entitled, “Reports of
Responses to Coconut Oil and Medium-Chain Triglyceride (MCT) Oil in 288 Persons with

Alzheimer’s and Other Memory Impairment.” AD = Alzheimer’s disease, FTD = frontotemporal

lobe dementia, CBD = Corticobasal dementia, PCA = posterior cortical atrophy, TBI = traumatic

brain injury, PSP = posterior supranuclear palsy

DEMOGRAPHIC INFORMATION

Agerange 33 to 94 years
Gender

Memory complaint

51.4%F - 47.6% M - 1% not reported

55.9% Alzheimer’s

9.4% Other dementia, specified*

15.3% Other dementia, not specified

5.9% Parkinson’s with AD/other memory impairment
24% Mild cognitive impairment

11.8% Subjective complaint without diagnosis

13.5% Memory complaint with other diagnosis**

*Dementia diagnosis (of 288): Vascular (8), FTD (6), CBD (6), Lewy body (5), PCA
(2) ** Diabetes (5), stroke (5), ALS (5), Huntington’s (3), Multiple sclerosis (3),
Epilepsy (3), bipolar (3), autism (2), gen. dystonia (2), coma (1), TBI (1), PSP (1),
hypertension (1), cancer (1), Prader Willi (1), migraine (1), peripheral
neuropathy (1) Note: Some people had more than one diagnosis

Of the 288 subjects, 72% consumed only CO,
26% CO plus MCT oil, and 2% MCT oil only.
The amount of oil consumed varied widely
from person to person. People who requested
guidance were advised to begin with %2 to 1
teaspoon of the oil two or three times per day
with meals and to increase very slowly to at
least 2 to 4 tablespoons daily if tolerated.
89.2% reported improvements overall, 7.3%
no improvement, 2.4% no improvement but
stabilization for at least 3 months. Most
people reported more than one type of
improvement in the areas of memory/
cognition (65.3%), social/behavior/ mood/
(32.6%),
conversation (33%), resumption of self-care/

personality speech/ language/
other activities (24.7%), physical symptoms
(18.4%), and sleep (3.5%), appetite (2.4%),

vision (1.4%), and “improved” but otherwise

unspecified (8%) (Figure 2). Fewer than 10% of
people reported an upset stomach or diarrhea
when starting CO or MCT oil. Otherwise, no
adverse effects were reported.
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Figure 2. Overall response and types of improvements reported in 288 people with Alzheimer’s
disease and other disorders with memory impairment. This figure is from poster presentation P3-
582 by the author Mary T. Newport, M.D. at the Alzheimer's Association International
Conference on 18 July, 2024 in Amsterdam, The Netherlands, entitled, “Reports of Responses
to Coconut Oil and Medium-Chain Triglyceride (MCT) Oil in 288 Persons with Alzheimer’s and

Other Memory Impairment.”

RESPONSES OF 288 PEOPLE WITH ALZHEIMER’S OR OTHER MEMORY IMPAIRMENT
TO COCONUT OIL AND/OR MEDIUM-CHAIN TRIGLYCERIDE (MCT) OIL
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Limitations:

One important limitation of this study is that
people might be more likely to contact the
author if they had experienced a positive
response, although some people reported
that there was no response whatsoever. While
guidance on how much CO or MCT to
consume was provided, many people did not
report how much they consumed in an
average day, therefore it was not possible to
determine reliably the range of CO and/or
MCT oil that were consumed. In addition, the
author was not the medical provider of the

subjects and was unable to confirm diagnoses

of the persons reporting their responses to
CO and MCT oil or perform any testing.

Discussion:

A PERSONALIZED PLAN BASED ON
KETOGENIC STRATEGIES COULD REDUCE
THE RISK OF ALZHEIMER'S DISEASE AND
DEMENTIA

Modifiable lifestyle risk factors have been
identified that account for a substantial portion
of dementia cases with poor diet at the top of
the list. Making certain lifestyle changes could
delay or prevent cognitive decline such as
adopting a healthier diet, increasing physical

Medical Research Archives | https://esmed.org/MRA/index.php/mra/article/view/5316

12



https://esmed.org/MRA/index.php/mra/article/view/5316
https://esmed.org/MRA/mra

Medical
Research
Archives

Ketogenic strategies for Alzheimer’s disease and other memory impairments:

History, rationale, and 288 caregiver case reports

activity, controlling blood glucose and blood
pressure, smoking cessation, avoiding excessive
alcohol intake, correcting hearing and vision
impairments, getting adequate sleep, treating
sleep apnea, and avoiding social isolation®.
Adopting a ketogenic lifestyle could also
address several of these risk factors.

“Nutritional ketosis” is generally defined as an
increase in blood ketone levels within the
physiological range of about 0.3 to 6.0
millimoles per liter (mmol/L) and can be
achieved through intermittent fasting,
consumption of a ketogenic diet (KD),
ketogenic oils, such as CO and MCT all,
and/or exogenous ketone supplements.®’4?
Higher  ketone levels are  generally
recommended for people with drug-resistant
epilepsy, rare metabolic syndromes such as
GLUT1 or PHD Complex 1

syndromes, or as an adjunct to standard-of-

deficiency

care treatments for certain cancers. Ketone
levels increase after about 10 to 12 hours of
fasting and continue to increase for as long as
fasting is maintained. Consuming water or
other sugar-free/calorie-free liquids during a
fast with or without added fat such as CO or
heavy cream in coffee or tea do not usually
interfere with ketosis. A KD can be tailored to
the individual through manipulation of the
ratio of grams of fat to combined grams of
protein and carbohydrate; ketosis  will
generally occur if protein is kept at a
moderate level (about 1 to 1.5 gm/kg/day)
and fewer than 50-60 grams of carbohydrates
are consumed daily, with the remaining
energy requirement consumed as fat.
Generally, the higher the ratio, the higher the
ketone levels will become, and therefore, the
KD is a spectrum of diets within the

physiological range (Figure 3).

Figure 3. The ketogenic diet is not just one
diet but rather a spectrum of diets with
combined physiological levels of
betahydroxybutyrate and acetoacetate of 0.3
to 6 mmol/L. Ketone levels tend to fluctuate
throughout the day, but generally the higher
the grams of fat intake compared to grams of
protein and carbohydrate combined, the
higher the

Improvement in

ketone level will become.

cognition and/or other
symptoms has been reported in people with
AD, MCI, and other disorders at ketone levels
as low as 0.3 to 1.0 mmol. This figure is from
poster presentation P2-651 by the author
Mary T. Newport, M.D. at the Alzheimer’s
Association International Conference on 17

July, 2024 in Amsterdam, The Netherlands,

entitled, "Personalized Nutritional Ketosis
Through  Whole-Food  Low-Carb  Diet,
Medium-Chain  Triglycerides, and Other

Ketogenic Strategies for People with Mild

Cognitive  Impairment and  Alzheimer's
Disease.”
Physiologic Ketosis
At
Ketoacidosis
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Clinical trials and case studies of CO, MCT oil,

and ketogenic diets have reported

improvement in cognition and symptoms of
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AD and MCI with ketone levels as low as 0.3
to 1.0

supplements, such as ketone salts, ketone

mmol/L.  Exogenous  ketone
esters, and mixtures of salts and esters can
increase betahydroxybutyrate (BHB) levels
substantially higher than CO or MCT oil for
several hours. Ketone salts are generally
comprised of BHB bound to sodium,
potassium, calcium, and/or magnesium, and
currently available esters in the US combine
BHB or C8:0 with R 1,3-butanediol, which is
metabolized mainly in the liver to more BHB
available

and is also separately as a

supplement in the US.

People who do not tolerate coconut or MCT
oil can still achieve ketosis by consuming a
diet,
supplements, exercise, and/or intermittent

ketogenic exogenous  ketone
fasting. Ketogenic strategies can be used

alone or in combination to devise a

personalized plan to improve overall
metabolic health or to address a specific

metabolic disorder (Figure 4).

Figure 4. Ketogenic strategies result in the
typical increases in ketone levels shown on the
figure, though the response can be quite
variable between individuals and at different
times of day and can be affected by what a
person consumes and when. Ketone levels
resulting from ketogenic strategies are
considerably lower than levels that occur in
diabetic ketoacidosis (DKA), which occurs
when blood glucose is markedly elevated and
there is no insulin available. Taking an
excessive amount of a ketone ester could
result in transient ketoacidosis but this is not
the same as DKA. This figure is from poster
presentation P2-651 by the author Mary T.
Newport, M.D. at the Alzheimer’s Association

International Conference on 17 July, 2024 in
Amsterdam, The Netherlands, entitled,
“Personalized Nutritional Ketosis Through
Whole-Food Low-Carb Diet, Medium-Chain
Triglycerides, and Other Ketogenic Strategies
for People with Mild Cognitive Impairment
and Alzheimer’s Disease.”

KETOGENIC STRATEGY: KETONE LEVELS mmol/L:
Caffeine » 0.2t0 0.3
Coconut Qil » 0.3 to 0.5
Vigorous Exercise » 0.3 to 0.5
Overnight Fast » 0.3t0 0.5
MCT Qil » 0.3to 1.0
Branched Chain Amino Acids » 0.3to 1.0
Ketone Mineral Salts » 0.5to 1.0
Classic Ketogenic Diet » 2to 6
Starvation » 2to 7
Ketone Esters (Oral or IV) » 2 to 7 or higher
Diabetic Ketoacidosis » 10 to 25

COCONUT OIL AND MEDIUM-CHAIN
TRIGLYCERIDE OIL CONTAIN BIOACTIVE
SUBSTANCES THAT APPEAR TO BE
BENEFICIAL IN ALZHEIMER'S DISEASE

Medium-chain fatty acids (MCFAs) found in
CO and in medium-chain triglyceride (MCT)
oil are partly converted to ketones in the liver
regardless of what else is consumed, though
may be less ketogenic if consumed with a high
carbohydrate meal. The remaining MCFAs are
used as fuel and not stored as fat. MCT oil has
been used since the 1960s to treat infants,
children, and adults with malnutrition and
malabsorption disorders and has been used
to preserve or increase muscle mass and
strength due to its effect on protein
metabolism and to aid in fat reduction due to
its thermogenic properties®. In the late 1970s
to mid-1980s, MCT oil was added to the
feedings of extremely premature newborns
since it was well absorbed and enhanced
growth. Then infant formula manufacturers
developed special formulas for premature
newborns and babies with gastrointestinal

conditions containing MCT oil®. MCFAs are
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about 10 to 17% of the fats found in human
milk, predominantly lauric acid (C12:0)®*, and
nearly all commercial infant formulas since the
mid-1980s contain CO or palm kernel oil and
sometimes MCT oil to supply the MCFAs
found in human milk. C12:0 and myristic acid
(C14:0), which is also prominent in CO but not
found much in other oils and fats with the
exception of milk fat, are found in colostrum
and amniotic fluid, which the fetus ingests,
and therefore, the fatty acids likely have a role
in growth, development, and metabolism
though the exact roles are not yet clear®. The
breastfed newborn is naturally in ketosis and
ketones are known to provide the building
blocks for lipids in the lipid- and cholesterol-
rich brain®.

MCFAs with chain lengths up to at least 10
carbons cross the blood brain barrier and can
be used directly as fuel by brain cells®®¢.
Caproic acid (C6:0) and caprylic acid (C8:0)
are highly and rapidly ketogenic. Capric acid
(C10:0) has delayed conversion to ketones
compared to C8:0, but C10:0 also has
anticonvulsant activity with efficacy comparable
to valproic acid and stimulates mitochondrial
biogenesis®®. It is uncertain whether lauric acid
(C12:0) crosses the blood brain barrier and
ketone production is even more delayed than
for C10:0. However, a study by Nonaka et al
found that C12:0 remains elevated in the
blood at higher levels and for a longer
duration than the shorter MCFAs and potently
stimulates production of ketones in mouse
If this effect is
confirmed in vivo, this would suggest a more
direct effect of C12:0 in the brain.

astrocytes in cultures’™.

Improvement in  AD symptoms from
consuming CO and MCT oil is usually

attributed to generation of ATP by circulating

ketones, and ketosis likely does explain the
relatively acute improvement in cognitive and
physical symptoms that some people report.
However, other biological properties of
ketones, fatty acids, and other substances in
coconut oil could explain the longer-term
improvements reported in this study. As
ketones  have

previously ~ mentioned,

antioxidant, anti-inflammatory, and
neurodegenerative disease-modifying effects.
C12:0, which is about half of the fat in CO, is
highly antimicrobial to herpes simplex and
other viruses with a lipid capsule, microbes
that cause dental decay, the Borrelia
Burgdorferi spirochete that causes Lyme
disease, yeast, fungi, and other pathogens
that have been implicated in numerous
studies as possible causes or contributors to
AD’"727374 - C12:0 is used for its antimicrobial
properties in medical and veterinary
applications, oral and skin care products, and
in household disinfectants”. C12:0 is about
7% of the lipids in human milk and is reported

to protect the newborn from infection’®.

Several other recent studies of the effects of
medium-chain fatty acids, including C12:0, on
the brain have been reported:

» Middle-aged and older people in Italy were
less likely to have cognitive impairment who
MCTs,
especially C12:0, and short-chain fatty acids

had moderate consumption of
(SCFA, 4 or fewer carbons), which are found in
milk fat, butter, ghee, and fermented foods
and are also produced by bacteria in the gut
from fiber in whole foods. Also, people with
lower blood levels of acylcarnitines containing
MCFAs, including C12:0, and the SCFA 2-
hydroxybutyric acid were more likely to have
AD and a lower volume of pre-frontal gray

matter’’.
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e Another group reported that fatty acids of
10 to 14 carbons, significantly stimulated the
degradation of exogenous human AB40
peptides by directly increasing the activity of
insulin degrading enzyme (IDE), which is
involved in the breakdown and removal of
beta-amyloid plaques from the brain, whereas
long-chain fatty acids (C16 and C18) had
essentially no effect, and very long-chain
saturated fatty acids (C20:0 to C24:0) had the
opposite effect. The authors suggested that
CO "might be beneficial in preventing or
treating Alzheimer’'s disease” due to its
enrichment with MCFAs, including C12:0, and
C14:0%8.

¢ Hyperactivated microglia in AD and other
neurodegenerative conditions are associated
with neuroinflammation in AD and release
nitric oxide and proinflammatory cytokines
thereby promoting the other
neuropathologies that occur. A series of
experiments using activated microglia found
that C12:0 suppressed production of nitric
oxide and pro-inflammatory cytokines, and
suppressed phagocytosis, all of which would
be expected to reduce subsequent neuronal
damage “in AD patients who consume

coconut oil””’,

e Ischemic stroke is worsened by the
occurrence of a sudden increase in blood
glucose which produces toxic glucose
metabolites resulting in poor utilization of
glucose as an energy source and oxidative
stress, particularly in the microvasculature of
the brain. This leads to the demise of
endothelial cells and loss of tight junctions
resulting in an increased volume of damage in
the surrounding tissues and a subsequent
decline in cognitive and motor functions. A

set of experiments using a stroke mouse

model found that, in the presence of elevated
blood glucose, C12:0 attenuated the volume
of the infarct by reducing brain edema and
endothelial cell death, by enhancing the
diameter of blood vessels, by promoting
vascular angiogenesis, and by stabilizing
barrier functions; there was also a significant
reduction in 4-HNE-positive vessels, which is
a marker of lipid peroxidation. Therefore,
administration

"lauric acid provides

neuroprotection to  the microvascular
endothelial cell by limiting oxidative stress-

induced damage to the tight junctions”®.

Virgin CO also contains polyphenols with
antioxidant and anti-inflammatory properties,
such as caffeic acid, p-coumaric acid, ferulic
acid, methyl catechin, dihydrokaempferol,
gallic acid, quercetin and myricetin glycoside
and other substances that inhibit amyloid
plaque formation?®' 828384,

Blood ketones from CO are lower than from
an equivalent amount of MCT oil, since CO
contains about 10-15% of the more ketogenic
C8:0 and C10:0 fatty acids found in standard
MCT oils, and therefore, much more CO
would be required to achieve the same peak
levels as MCT oil. However, the ketone levels
from MCT oil, especially pure C8:0, peak
much sooner at about 90-120 minutes and
return to baseline more quickly than CO. The
fatty acids in CO are metabolized to ketones
much more slowly, first C8:0, then C10:0, and
later C12:0, which is about half of the CO fats,
and therefore, consuming CO could allow for
a more sustained availability of ketones. SIN
began with CO and later received a mixture of
CO and MCT oil in a 4:3 ratio to try to increase
peak ketone while

levels providing a

sustained level of mild ketosis as well as to
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provide the other beneficial substances like

C12:0 and polyphenols found in virgin CO.

DOES COCONUT OIL REALLY INCREASE
SERUM CHOLESTEROL LEVELS?

A common concern is whether adding CO to
the diet will increase serum cholesterol levels,
particularly lipoprotein
cholesterol (LDL-C). Many dietary studies

comparing the effects of edible oils on the

low-density

lipid profile have used CO to represent

saturated fat. However, as previously
mentioned, most of the saturated fatty acids
in CO are the MCFAs (C6:0 to C12:0) and
myristic acid (C14:0), which are not found in
most other commonly consumed vegetable

oils but are present in milk fat (Table 2).

Dietary fat studies since 1985 comparing oils
have generally arrived at conclusions based
on the differences in lipid profile response
between saturated and unsaturated fats and
oils rather than considering the actual results
for the people consuming individual oils.
Results were reported in this way, for
example, in a recent systematic review and
which
concluded that “coconut oil increases LDL-

meta-analysis of sixteen studies

"898  However, when the actual

cholesterol
results were considered for the coconut oil
groups separately, 6 of the 16 studies
reported a decrease in LDL-C8709293:9697. and
a study of 96 people who had a history of
serious cardiac events and concurrent statin
use reported an insignificant 0.8% increase in
LDL-C in response to consuming CO for two
years®?. All but one of the sixteen studies”
reported an increase in  high-density
lipoprotein cholesterol (HDL-C). In addition,
four studies reported average increases in
LDL-C of +0.09 to 0.66 mmol/L in people

consuming polyunsaturated oils (soybean,

peanut, and sunflower)®# 81 These results
long-held belief that
cholesterol” s

suggest that the
“coconut oil increases
incorrect. Standard deviations for results were
quite large (as high as 1.2 mmol/L) in many of
the studies for CO as well as for other oils,
which suggests that some individuals may
experience an increase, decrease, or no
change in

lipid values in response to

consuming a new oil.

Most relevant to this report, the study by
Fernando et al of 43 people with AD
consuming 15 gm twice daily of virgin coconut
oil for 21 days reported significant average
decreases from baseline values for total and
LDL-C that were greater for the people who
were ApoE4* than ApoE4’, and there was a
similar increase in HDL cholesterol for both
groups. In addition, a systematic review and
meta-analysis of studies using MCT oil by
McKenzie et al found no significant effect on
blood total, LDL, or HDL cholesterol levels”,
as did the six-month study of 65 people with
MCI conducted by Fortier et al discussed
previously**.

Conclusions:

Just a few targeted FDA-approved drug
therapies claim to temporarily slow cognitive
decline. However, nutritional ketosis broadly
addresses important pathological changes in
the AD and aging brain, including insulin
resistance, glucose hypometabolism,
mitochondrial dysfunction, oxidative stress,
and inflammation. A growing number of RCTs
of ketogenic diet, MCT oil, CO, and other
ketogenic strategies reporting  positive
outcomes add weight to this study of
anecdotal which are

reports, generally

considered less compelling than large
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randomized controlled trials (RCTs). However,
a collection of 288 anecdotes about people
consuming CO and/or MCT oil with 89
percent reporting meaningful improvements
in cognition, social interaction, self-care, and
other areas important to daily life warrants
attention and could stimulate interest in

conducting larger clinical trials.

RCTs for treatments for AD and MClI generally
include assessments for memory and other
cognitive  impairments, and sometimes
include assessments of activities of daily living
and depression but often do not include
evaluations for improvement in physical
symptoms, behavioral and other mood, visual,
sleep, and appetite disturbances, which are
other common symptoms of AD that affect
quality of life for the affected person and
When

evaluating a potential treatment for AD and

family, especially the caregivers.
other neurological and psychiatric conditions,
consideration should be given to evaluating
the effects on these other important aspects
of daily life. In addition, the purpose of an RCT
is to determine not only efficacy but whether
there are toxicities or other serious adverse
effects related to an intervention, usually a
drug. Most drugs for AD have failed trials due
to lack of efficacy and/or serious adverse
effects. Nutritional ketosis is a food-based
intervention, and studies of ketogenic diet,
CO, and MCT oil have reported few, if any,
serious adverse effects. Studies of exogenous
ketones are currently in progress. Coconut
and its oil have been consumed by many
millions in the tropical areas of the world for
millennia. CO and sometimes MCT oil have
been used in commercial infant formulas
worldwide since the 1980s to provide the
MCFAs found in human milk. CO and MCT oil

are considered safe for newborns, are foods,
and not potentially dangerous drugs. It seems
reasonable to inform people and their
caregivers who are dealing with Alzheimer’s,
Parkinson's, and disorders with memory and
about the
potential for ketogenic oils, ketogenic diet,

other cognitive impairments
and other ketogenic strategies to improve
symptoms so that they at least have the
option to try this approach. In addition,
adopting a personalized ketogenic lifestyle
plan could possibly prevent or delay the onset
of cognitive impairment during aging, though
long-term  studies would be needed to
confirm this.
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