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Why does 

hyperinsulinemia 

matter?
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In some cells…

Insul

Some cells fail to fully respond to insulin

Insulin levels are high
There is no “insulin resistance” without hyperinsulinemia

What is insulin resistance?
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In true T2DM, insulin never goes to zero…
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Muscle is the main consumer of glucose
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Insulin increases activation of the 

sympathetic nervous systemHypertension

Parasympathetic Sympathetic

“Rest and Digest” “Fight or Flight”



Insulin increases activation of the 
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Insulin-resistant endothelial cells fail to 

release nitric oxide
Hypertension

Nitric oxide (NO) is a potent vasodilator
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Insulin increases kidney 

salt reabsorption



Hypertension

Insulin increases kidney 

salt reabsorption

Dietary sodium intake and mortality: the National Health 

and Nutrition Examination Survey (NHANES 1)

PMID: 9519949

“…these results do not support current 

recommendations for routine reduction of 

sodium consumption, nor do they justify advice 

to…decrease its concentration in the diet.”



Dietary sodium intake and subsequent risk of 

cardiovascular disease in overweight adults

~50% ~2X ~4X
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What happens to insulin with salt restriction?
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PMID: 31357547

Low-salt diet increases insulin 

resistance in healthy subjects
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Problems
• Many people with plaques

have normal cognition

• Drugs that reduce plaques 

don’t help

PMID: 30103319

PMID: 34103732

Classic view: Caused by plaques in the brain

Dementia



Dementia

1 2 3
High metabolic rate 

= 

High demand for nutrients

Alternate view: Caused by fuel disruption



Dementia

Alternate view: Caused by fuel disruption
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Alternate view: Caused by fuel disruption
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What are ketones?
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Alternate view: Caused by fuel disruption
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“Fed state” “Fasted state”

PMID: 16848698
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Alternate view: Caused by fuel disruption
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Alzheimer’s



Ketones

Dementia

Alternate view: Caused by fuel disruption
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All glucose-related 

metabolism genes 
are downregulated

Ketone-related 

metabolism genes 
are normal

Alzheimer’s



Dementia

Alternate view: Caused by fuel disruption

PMID: 9366728

Association between features of the insulin resistance syndrome 

and Alzheimer’s disease independently of apolipoprotein e4 

phenotype: cross sectional population-based study

Statistically significant variables that correlated 

with Alzheimer’s disease

• Age

• Education
• ApoE4

• Abnormal glucose tolerance

• Fasting plasma glucose
• Two-hour plasma glucose

• Fasting insulin

• Two-hour insulin
APOE4 inhibits 

insulin receptor
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