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What is iInsulin resistancee

Some cells fail to fully respond to insulin

Insulin levels are high

There is no “insulin resistance” without hyperinsulinemia
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In frue T2DM, insulin never goes to zero...

Insulin is elevated Insulinis elevated
Glucose is normal Glucose is elevgted
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Muscle is the main consumer of glucose

PMID: 19875544
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Heart
Disegase October 5, 2023

Hypertension
Global Effect of Modifiable Risk Factors on Cardiovascular Disease and N Engl | Med 2023; 38312731285
Mortality DOI: 10.1056/NEJM0a2206916
The Global Cardiovascular Risk Consortium®
Per 5-Unit Increase Per 20-mm Hg Increase  Per 38.67-mg/dl Increase
in BMI in SBP in Non-HDL Cholesterol Current Smoking Diabetes Mellitus
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Insulin iIncreases activation of the
Hypertension sympathetic nervous system

Sympathetic

“Fight or Flight™

Parasympathetic

“Rest and Digest”




Insulin iIncreases activation of the
Hypertension sympathetic nervous system

“Fight or Flight”
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Hypertension

Insulin-resistant endothelial cells fail fo
release nifric oxide

Nitric oxide ([NO) is a potent vasodilator
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Insulin increases kidney
Hypertension salt reabsorption
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Insulin increases kidney
Hypertension salt reabsorption

Dietary sodium intake and moriality: the National Health
and Nutrition Examination Survey (NHANES 1)

“...these results do not support current
recommendations for routine reduction of
sodium consumption, nor do they justify advice
to...decrease its concenfration in the diet.”

PMID: 9519949



Insulin increases kidney
Hypertension salt reabsorption

Dietary sodium intake and subsequent risk of
cardiovascular disease in overweight adults

Quartiles of salt
consumption

Stroke mortality NS NS NS
CVD mortality NS NS NS
All cause mortality NS NS NS

PMID: 10591385

Nonoverweight subjects



Insulin increases kidney
Hypertension salt reabsorption

Dietary sodium intake and subsequent risk of
cardiovascular disease in overweight adults

Quartiles of salt
consumption

Stroke mortality

CVD mortality

All cause mortality

Overweight subjects

PMID: 10591385
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Low-salt diet increases insulin
Hypertension resistance in healthy subjects

Sc Insulin gyjin
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What happens 1o insulin with salt restriction?

PMID: 31357547
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Dementia

Classic view: Caused by in the brain

PMID: 30103319
PMID: 34103732



Dementia

Alternate view: Caused by fuel disruption

High metabolic rate

High demand for nutrients




Dementia

Alternate view: Caused by fuel disruption

PMID: 24598140



Dementia

Alternate view: Caused by fuel disruption

Glucose | Insulin Ketones



What are ketonese
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Dementia

Alternate view: Caused by fuel disruption

Glucose | Insulin Ketones

“Fed state” “Fasted state”

PMID: 16848698



Dementia

Alternate view: Caused by fuel disruption

Insulin Alzheimer’s
| |

No Change

Glucose

13%

PMID: 25147107



Alzheimer’s & Dementia’
RRRRRRRRRRRRRRR THE JOURNAL OF THE ALZHEIMER'S ASSOCIATION

| Alzheimer’s disease alters oligodendrocytic glycolytic and
ketolytic gene expression

ErinR.Saito? | JustinB.Miller? | OscarHarari® | Carlos Cruchaga®*56
Kathie A. Mihindukulasuriya’ | JohnS.K.Kauwe? | BenjaminT. Bikman!

Insulin Alzheimer’s
Ul zhel Ketones

All glucose-related Ketone-related
metabolism genes metabolism genes
are downregulated are normal

PMID: 25147107



Dementia

Journal of Diabetes Science and Technology REVIEW ARTICLE

Volume 2, Issue 6, November 2008
A I‘l'e r © Diabetes Technology Society

Association beth
and Alzheimer's Alzheimer’s Disease Is Type 3 Diabetes—Evidence Reviewed
phenotype: cros

Suzanne M. de la Monte, M.D.,, M.PH.I"® and Jack R. Wands, M.D.

Statistically significant variables that correlated
with Alzheimer’s disease

 Age « Abnormall tolerance
» Education @« Fasting plasma

* ApoE4 * Two-hour plasma

APOE4 inhibits W * Fasting insulin
insulin receptor @+ Two-hour insulin

PMID: 9366728



Dementia

Alternate view: Caused by fuel disruption

Glucose Alzheimer's

PMID: 25147107






