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Ketones: Once thought to
be products of incomplete
combustion of fat
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Figure6.11 |  Electron transport chain

mitochondrial
membrane
Electron 2 |
flow — (@) ). - 4
0 \1@@-® TP
vl S ¥ - / >
| , — 7 | " /— x"ﬂv“"c
'NAz“; NAD* ADP + P) W ATP:

@|® |® @| 1®1

|
Matrix Electron transport chain ATP synthase

4-5 is sometimes called chemi-osmosis, kinetic energy of H* flowing
back through ATP synthase powers the synthesis of ATP fromADP
(also called oxidative phosphorylation in your book)
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Animals cannot convert fatty acids into glucose

A typical human bemg has far greater fat stores than gly
However, glycogen is necessary to fuel very active muscle, as
brain, which normally uses only glucose as a fuel. When glycoge .
low, why can’t the body make use of fat stores and convert f'
glucose? Because animals are unable to effect the net synt ocie

from fatty acids. Spemflcally, acetyl CoA cannot be conver

atoms leave the cycle in the decarboxyl atlons cat
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Fuel reserves available in a 70kg male (kcal)

Blood

Liver

Brain

Muscle

Adipose tissue

glucose/glycogen Triacylglycerols
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Mobilizable
proteins
45 0
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0 0
450 24,000
135,000 40

After Cahill. (19/76) Clin Endocrinol Metab 5:398
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Abstract

The question whether fatty acids can be converted into glucose in humans has a long standing tradition in biochemistry,
and the expected answer is “No”. Using recent advances in Systems Biology in the form of large-scale metabolic
econstructjons, we reassessed this quagkion by perforrging a global invgstigation of a gegomegscale human metaboli
E\WC ich hag sTala : Bl odim 3 20 ' - e

Caleta C et al (201 1) In Silico Evidence for gluconeogenesis from
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Plasma Acetone Metabolism in the Fasting Human

G. A. REICHARD, JR., A. C. HAFF, C. L. SKUTCHES, P. PauL, C. P. HOLROYDE, and
0. E. OWEN, Department of Research, Lankenau Hospital, Philadelphia,
Pennsylvania 19151, Department of Medicine and the General Clinical Research

Center, Temple University Health Sciences Center, Philadelphia, Pennsylvania
19140

ABSTRACT The metabolism of acetone was stud- niques, we have measured rates of endogenous acetone
ied in lean and obese humans during starvation keto- production, breath, and urinary excretion and conver-
sis. Acet#e concentzations in plasma, e, ang other biglogigal compoynds during starvation-

Richard GA et al (1979) Plasma acetone metabolism
in fasting humans. | Clin Invest 63:619-626



Plasma Acetone Metabolism in the Fasting Human

G. A. REICHARD, JR., A. C. HAFF, C. L. SKUTCHES, P. PauL, C. P. HOLROYDE, and
O. E. OWEN, Department of Research, Lankenau Hospital, Philadelphia,
Pennsylvania 19151, Department of Medicine and the General Clinical Research
Center, Temple University Health Sciences Center, Philadelphia, Pennsylvania

19140

ABSTRACT The metabolism of acetone was stud- niques, we have measured rates of endogenous acetone
ied in lean and obese humans during starvation keto- production, breath, and urinary excretion and conver-
sis. Acet®e concentzations in plasma, lpe, ang other biglogigal compownds during starvation-

Radioactivity from the Cl4 acetone...was present in plasma glucose, lipids,
and proteins. If glucose synthesis from acetone is possible in humans, this
process could account for | 1% of the glucose production rate...

Richard GA et al (1979) Plasma acetone metabolism
in fasting humans. | Clin Invest 63:619-626
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Thank God biochemistry textbook
writers weren’t in charge of
evolution!



assim Nicholas Taleb



“The problem of
knowledge is that
there are many more
books on birds

written by

ornithologists than
books on birds
written by birds.”

Nassim Nicholas Taleb






Thank you very much!

Michael R. Eades, M.D.

Droteinpower.com
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