
Nourish Your Neurons:

A Nutritional Strategy for 
!ƭȊƘŜƛƳŜǊΩǎ 5ƛǎŜŀǎŜ



!ƭȊƘŜƛƳŜǊΩǎ 5ƛǎŜŀǎŜ ŀǎ ŀ  
Metabolic Condition



ά²ƘŜƴ ǘƘŜ ōǊŀƛƴΩǎ ŜƴŜǊƎȅ ǎǳǇǇƭȅ ƛǎ ƛƴǎǳŦŦƛŎƛŜƴǘ ǘƻ ƳŜŜǘ ƛǘǎ 
metabolic needs, the neurons that work hardest, especially 
those concerned with memory and cognition, are among the 
first to exhibit functional incapacity (e.g., impairment of 
ƳŜƳƻǊȅ ŀƴŘ ŎƻƎƴƛǘƛǾŜ ǇŜǊŦƻǊƳŀƴŎŜύΦέ (Hashim& VanItallie2014)

The Brain is an Energy Hog



Basic Neuron Structure



Nerve Impulse Transmission

Close-up of a Synapse





Cell Membrane Structure



Mitochondrial Dysfunction

άLŦ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ŦǊŜŜ ǊŀŘƛŎŀƭ ǎǇŜŎƛŜǎ ǇǊƻŘǳŎŜŘ ƻǾŜǊǿƘŜƭƳǎ ǘƘŜ 
neuronal capacity to neutralize them, oxidative stress occurs, followed 
ōȅ ƳƛǘƻŎƘƻƴŘǊƛŀƭ ŘȅǎŦǳƴŎǘƛƻƴ ŀƴŘ ƴŜǳǊƻƴŀƭ ŘŀƳŀƎŜΦέ (Moreira et al., 2007)

άaƛǘƻŎƘƻƴŘǊƛŀƭ ŘȅǎŦǳƴŎǘƛƻƴ ŀƴŘ the resulting energy deficit trigger 
the onset of neuronal degeneration and deathΦέ(Ibid)



!5Υ ά¢ȅǇŜ о 5ƛŀōŜǘŜǎΚέ

άΧǘƘŜ ǇǊŜŘƻƳƛƴŀƴǘ ŀōƴƻǊƳŀƭƛǘȅ ƛƴ ƛƴŎƛǇƛŜƴǘ ƭŀǘŜ ƻƴǎŜǘ 
!ƭȊƘŜƛƳŜǊϥǎ ŘƛǎŜŀǎŜ ǿŀǎ ŀ пр҈ ǊŜŘǳŎǘƛƻƴ ƛƴ ŎŜǊŜōǊŀƭ ƎƭǳŎƻǎŜ ǳǘƛƭƛȊŀǘƛƻƴΧέ 
(Fukuyama et al., 1994)

άtǊƻƎǊŜǎǎ ƛƴ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ŎƘŀƴƎŜǎ ƛƴ ōǊŀƛƴ ŜƴŜǊƎȅ ƳŜǘŀōƻƭƛǎƳ ŘǳǊƛƴƎ ŀƎƛƴƎ 
and AD has grown rapidly in the past three decades to the extent that it is now 
widely acknowledged that brain hypometabolism accompanies ADΧέ  (Cunnane et 

al., 2011)

ά! ǇǊƻƳƛƴŜƴǘ ŀƴŘ ǿŜƭƭ-characterized feature of AD is progressive, region-specific 
ŘŜŎƭƛƴŜǎ ƛƴ ǘƘŜ ŎŜǊŜōǊŀƭ ƳŜǘŀōƻƭƛŎ ǊŀǘŜ ƻŦ ƎƭǳŎƻǎŜΦέ  (Henderson, 2008)

άwŜŘǳŎǘƛƻƴǎ ƛƴ ǊŜƎƛƻƴŀƭ ŎŜǊŜōǊŀƭ ƎƭǳŎƻǎŜ ƳŜǘŀōƻƭƛŎ ǊŀǘŜ όCMRgluύ ώΧϐ ŀǊŜ ŀƭǎƻ 
associated with increased AD risk and can be observed years before 
dementia onset.έ (Baker et al., 2011)



άLǘΩǎ ǘƘŜ LƴǎǳƭƛƴΣ {ǘǳǇƛŘΗέ

ÅAbdominal obesity
ÅPCOS
ÅLow HDL & high triglycerides
ÅHypertension
ÅGout
ÅSkin tags; acanthosis nigricans
ÅErectile dysfunction
ÅBPH (benign prostate hypertrophy)



ά¢ƘŜ Ǌƛǎƪ ƻŦ !5 ŘƻǳōƭŜŘ ƛƴ ǘƘŜ оф҈ ƻŦ ǘƘŜ ǎŀƳǇƭŜ 
with hyperinsulinemia and was highest in people 
ǿƛǘƘƻǳǘ ŘƛŀōŜǘŜǎΦέ (Luchsingeret al., 2004)

άLƴǎǳƭƛƴ ǊŜǎƛǎǘŀƴŎŜ Ƴŀȅ ōŜ ŀ ƳŀǊƪŜǊ ƻŦ !5 Ǌƛǎƪ ǘƘŀǘ 
is associated with reduced CMRgluand subtle 
cognitive impairments at the earliest stage of 
disease, even before the onset of mild cognitive 
ƛƳǇŀƛǊƳŜƴǘΦέ (Baker et al., 2011) 

(Talk about a canary in the coalmine!)

Hyperinsulinemia



!Ǉƻ9пΥ ά¢ƘŜ !ƭȊƘŜƛƳŜǊΩǎ DŜƴŜΚέ  

άLǘ ǎƘƻǳƭŘ ōŜ ƴƻǘŜŘ ǘƘŀǘ 9п ƛǎ ƴƻǘ ŀƴ ƛƴƘŜǊŜƴǘƭȅ 
damaging allele; it is only deleterious in 
combination with a HC [high-carb] diet (which 
ƛǎ ŘŜƭŜǘŜǊƛƻǳǎ ƻƴ ƛǘǎ ƻǿƴύΦέ (Henderson, 2004)

ά¢ƘŜ !th9 ᶽп ŀƭƭŜƭŜ Ƴŀȅ ƴƻǘ ōŜ ƛƴƘŜǊŜƴǘƭȅ 
damaging but only in combination with a high-
carbohydrate diet, which is damaging in itself 
and is likely to be a major contributor to the 
high risk of CAD [coronary artery disease], and 
possibly AD, in modern populations with or 
ǿƛǘƘƻǳǘ ǘƘŜ !th9 ᶽп ŀƭƭŜƭŜΦέ (Lane & Farlow, 2005)



Amyloid Plaques



Amyloid Plaques



Amyloid: Cause or Effect?

ά[ƻǿ ǊŜƎƛƻƴŀƭ CMRgluappears to be a very early event in 
the disease process, well before any clinical signs of 
dementia are evident, and well before cell loss or plaque 
ŘŜǇƻǎƛǘƛƻƴ ƛǎ ǇǊŜŘƛŎǘŜŘ ǘƻ ƘŀǾŜ ƻŎŎǳǊǊŜŘΦέ (Henderson, 2008)



Additional Obstacles 
to Healthy Cognitive Function



Prescription Antacids (PPIs)



From the U.S. Food & Drug Administration ςάC5! 5ǊǳƎ {ŀŦŜǘȅ 

Communication: Important safety label changes to cholesterol-

ƭƻǿŜǊƛƴƎ ǎǘŀǘƛƴ ŘǊǳƎǎέ

(https://www.fda.gov/Drugs/DrugSafety/ucm293101.htm)

Adverse Event Information

Information about the potential for generally non-
serious and reversible cognitive side effects 
(memory loss, confusion, etc.) and reports of 
increased blood sugar and glycosylated 
hemoglobin (HbA1c) levels has been added to the 
statin labels. FDA continues to believe that the 
cardiovascular benefits of statins outweigh these 
small increased risks.  

Statin Drugs



The statin plot thickens
Additional Information for Patients
Memory loss and confusion have been reported with 
statin use. These reported events were generally not 
serious and went away once the drug was no longer 
being taken.

Additional Information for Healthcare Professionals 
There have been rare post-marketing reports of 
cognitive impairment (e.g., memory loss, forgetfulness, 
amnesia, memory impairment, confusion) associated 
with statin use. These reported symptoms are generally 
not serious and reversible upon statin discontinuation...

-U.S. FDA (https://www.fda.gov/Drugs/DrugSafety/ucm293101.htm)



Higher Cholesterol is Protective
for Healthy Aging

άIƛƎƘ [5[-/ ƛǎ ƛƴǾŜǊǎŜƭȅ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƳƻǊǘŀƭƛǘȅ ƛƴ Ƴƻǎǘ ǇŜƻǇƭŜ ƻǾŜǊ сл ȅŜŀǊǎΦ 
ώΧϐ hǳǊ ŀƴŀƭȅǎƛǎ ǇǊƻǾƛŘŜǎ ǊŜŀǎƻƴ ǘƻ ǉǳŜǎǘƛƻƴ ǘƘŜ ǾŀƭƛŘƛǘȅ ƻŦ ǘƘŜ ŎƘƻƭŜǎǘŜǊƻƭ 
ƘȅǇƻǘƘŜǎƛǎΦέ (Ravnskovet al., 2016)

άNondementedelderly with levels of total cholesterol, non-HDL-C, and LDL-C in 
the lowest quartile were approximately twice as likely to die as those in the 
ƘƛƎƘŜǎǘ ǉǳŀǊǘƛƭŜΦέ (Schupfet al., 2005)

άIƛƎƘ ŎƘƻƭŜǎǘŜǊƻƭ ƛƴ ƭŀǘŜ ƭƛŦŜ ǿŀǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŘŜŎǊŜŀǎŜŘ ŘŜƳŜƴǘƛŀ ǊƛǎƪΧέ 
(Mielkeet al., 2005)

ά¢ƘŜǎŜ ŦƛƴŘƛƴƎǎ ǎǳƎƎŜǎǘ ǘƘŀǘ ŎƘƻƭŜǎǘŜǊƻƭ ƭŜǾŜƭǎ ǿƛǘƘƛƴ ǘƘŜ ƘƛƎƘ ƴƻǊƳŀƭ ǊŀƴƎŜ ŀǊŜ 
associated with better cognitive performance in Chinese elderly, specifically in 
the oldest old. With further validation, low cholesterol may serve as a clinical 
indicator of risk for cognitive impairment in the elderlyΦέ (Lvet al., 2016)



What Do We DoAbout It?

ά!5 Ƴŀȅ ōŜ ǎƛƳƛƭŀǊ ǘƻ ƻōŜǎƛǘȅΣ ŎƻǊƻƴŀǊȅ ŀǊǘŜǊȅ 
disease, and type II diabetes mellitus in being a 
consequence of the conflict between our Paleolithic 
ƎŜƴŜǘƛŎ Ŏƻƴǎǘƛǘǳǘƛƻƴ ŀƴŘ ƻǳǊ ŎǳǊǊŜƴǘ bŜƻƭƛǘƘƛŎ ŘƛŜǘΦέ 

(Lane & Farlow, 2005)



Human Brain ςHybrid Car



YŜǘƻƴŜǎΥ άIƛƎƘ hŎǘŀƴŜέ 
Brain Fuel

ά¢ƘǊƻǳƎƘƻǳǘ ƳǳŎƘ ƻŦ ƘǳƳŀƴ ŜǾƻƭǳǘƛƻƴΣ ƪŜǘƻǎƛǎ ƭƛƪŜƭȅ 
served as a valuable survival mechanism to fuel brain 
metabolism during times of food scarcity. Hence, 
in some ways, the modern diet can be considered 
ΨƪŜǘƻ-deficientΦέ (Henderson, 2008)

ά¢ǿƻ Ǉƻƛƴǘǎ ŀǊŜ ŎƭŜŀǊ ς(i) AD is at least in part 
exacerbated by (if not actually caused by) chronic, 
progressive brain fuel starvation due specifically to brain 
glucose deficit, and (ii) attempting to treat the cognitive 
ŘŜŦƛŎƛǘ ŜŀǊƭȅ ƛƴ !5 ǳǎƛƴƎ ƪŜǘƻƎŜƴƛŎ ƛƴǘŜǊǾŜƴǘƛƻƴǎ Χ ƛǎ ǎŀŦŜΣ 
ethical, and scientifically well-foundedΦέ (Cunnane et al., 2016)



Raising Ketone Levels

ÅLow carbohydrate / ketogenic diet

ÅFasting

ÅExercise

ÅCoconut oil and/or MCT oil

ÅExogenous ketones*



Prevention via Diet

ά¢ƘŜ ǇǊƛƳŀǊȅ ŜǾŜƴǘ ƭŜŀŘƛƴƎ ǘƻ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ 
of AD is consumption of an evolutionarily 
discordant diet. This hypothesis predicts that 
relatively simple preventative measures, such as 
lowering the consumption of starchy 
carbohydrates and increasing EFA [essential 
Ŧŀǘǘȅ ŀŎƛŘǎϐ ƛƴ ǘƘŜ ŘƛŜǘ ǿƛƭƭ ōŜ ŜŦŦŜŎǘƛǾŜΦέ

(Henderson, 2004)

ά{ƛƳǇƭŜ ŘƛŜǘŀǊȅ ƳƻŘƛŦƛŎŀǘƛƻƴΣ ǘƻǿŀǊŘǎ ŦŜǿŜǊ 
highly-processed carbohydrates and relatively 
more fats and cholesterol, is likely a protective 
ƳŜŀǎǳǊŜ ŀƎŀƛƴǎǘ !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜΦέ (Seneffet al., 2011)



A Nutrient-Dense, 
Low(er) Carb Diet


