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Ketone Bodies



Ketone Bodies in a Nutshell…



Synthesis of Acetoacetate



b-Hydroxybutyrate and Acetone



Peripheral Use of Ketone Bodies



Fats Burn in a Sea of Carbohydrates

Massive amounts of fatty acids are released to the circulation and the liver 

converts these to ketone bodies. The high blood glucose levels lead to 

diuresis with loss of water, glucose, Na+, and K+, while the ketones lead to 

a pronounced fall in blood pH. Diabetic coma and death follow if effective 

treatment is not initiated.

Liver gluconeogenesis 

progresses without alteration 

following reduction or loss of 

the insulin signal, releasing 

sugar in spite of high blood 

glucose levels. The body 

reacts as though glucose 

was not present.



Regulatory Effects of Insulin



Overview of Diabetes Mellitus



Fatty Acid Homeostasis



Essential Fatty Acids



Fatty Acid Elongation & Saturation



Key Point!!!



Making EFAs from Palmitic Acid

• Only happens in plants

• Humans need linoleate

and a-linolenate from diet



Getting EFAs from the Diet



Getting EFAs from the Diet

a-linolenatea-linolenatelinolenate

linolenate



What Are Essential Fatty Acids?

EPA & DHA



Seven Countries Study (SCS)

Ancel Keys



Fish Oils and Epidemiology



Fish Oils and Epidemiology



Fish Oils and Epidemiology



w-3 vs w-6 Fatty Acids



Seven Countries Study: French paradox

The French paradox refers to the observation that despite a diet

relatively high in saturated fats, particularly from cheese

and other dairy products, the French population historically

had lower rates of cardiovascular diseases compared to

some other countries.

Wine intake and other factors may explain the French paradox



Seven Countries Study

“[Ancel Keys] did not include, for instance, places like Germany,

Switzerland, and France, where people ate a great deal of

saturated fat yet experienced rates of heart disease similarly low

to those included in the SCS. Keys’ selection of nations has

given rise to the critique that he ‘cherry picked’ countries to

‘prove’ his hypothesis.”

...

“In 1989, a re-analysis of the SCS data by some of the original

study researchers found that coronary mortality best

correlated not with saturated fats, as originally reported, but

with ‘sweets,’ defined as sugar products and pastries.”

N. Teicholz, Curr Opin Endocrinol Diabetes Obes 2023, 30:65–71



Oxylipins:

Prostaglandins, leukotrienes, 

and other eicosanoids



Inflammation in Clinical Medicine



Mediators of Inflammation



The Eicosanoids



Key Definitions



More Definitions



Synthesis of Prostaglandins



Prostaglandin Series

From dihomo-g-linolenic acid

From arachidonic acid

From eicosapentaenoic acid



Aspirin and Cyclooxygenase



Aspirin vs Heart Disease & Stroke



Peptic Ulcers and NSAIDs



Two COX Isoforms



COX-2-Selective NSAIDs



COX-2-Selective NSAIDs

Searle
5 nM

Merck
18 nM

Pfizer
40 nM



Synthesis of Leukotrienes

• 5-Lipoxygenase (5-LOX) 

is the key enzyme

• There may be competition 

with 12/15-LOX pathways



Structure of Core Leukotrienes



Leukotrienes and Asthma



Aspirin-Triggered Asthma



Synthesis of Lipoxins



w-3-Derived Lipids:

Specialized Pro-Resolving 

Mediators



Detection and roles under discussion

Specialized Pro-resolving Mediators

(SPMs)


