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Skeletal muscle

in clinical nutrition and
metabolism
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Physiology, anatomy, history and gastronomy of
skeletal muscle in clinical nutrition

Function

B Immunity -
Toxicity . —= infection
~ A8 }
Survival E")?;

Serum Creatinine

A history of skeletal muscle in nutrition and

metabolism
360 BC 1932 1975 1983 2008
8
b |
b Tk t

v

Skeletal Muscle
ca. 360 BC

Since ancient times the
understanding that
muscle confers strength,
ability, resistance

facies Hippocratica

“You should observe thus in acute
disease; first the countenance of the
patient if it be like those of persons in
health, and especially if it be like its
usual self, for this is best of all.....

But the opposite are the worst, such as
these: a sharp nose, hollow eyes,
sunken temples.....

Hippocrates of
Cos
360 years BC

Temporalis muscle
wasting

VOLUME 28 - NUMBER 21 JULY 20 2008

JourNaL oF CLINICAL ONCOLOGY

On the Hippocratic Facies

Mark A. Marinella

severe pain, and the discomfort of medical procedures. Even in con-
temporary sociely, some practitioners still appreciate the value that
Hippocrates placed on prognostication not only in medicine as a
whole, but also in oncology.” In order to cultivate the wisdom neces-
sary to appreciate when further treatment or chemotherapy is futile,
one would do well to revisit Hippocratic prognosticators, most nota-
bly the Hippoeratic facies. Indeed, Hippocrates instructed his contem-
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Increased nitrogen losses from the body in injury
ca. 1925

Cuthbertson DP, Quart J Exp Physiol 1932 25:233 Cuthbertson DP
et al QuartJ Exp Physiol 1939, 29, 13-25

....in the 1°t 10 days after a fracture of the
leg .... a loss of some 856 g. of protein... This
is 3 to 4 times the total protein content of
the liver ..... that this organ cannot be the
source of the material catabolized...

==
==

....conclude that trauma stimulated net
protein catabolism and that the main

David source of the increased excretion of N in the
Cuthbertson urine was skeletal muscle
1900-1989

THE AMERICAN JOURNAL oF CLNcaL NUTRITION
Vol 21, No. 9, September, 1965, pp. 911-922
Printed in U.8.4.

Perspectives in Nutrition

It is hoped that Perspectives in Nutrition will review the literature selectively,
interpret it moderately and present a spectrum of ideas that will serve as a
inual stimulation to iti research applied to medical problems,

Nutrition of the Injured'

D. P. CUTHBERTSON, KT., C.B.E., M.D., D.SC, LL.D.,, HON. DSC, F.R.CP.(E),
F.R.CS(E), FRS(E), Axp W. ]. TiLsTONE, BSC., PH.D.

Cuthbertson DP and Tilsone WJ, Nutrition of the injured,
American Journal of Clinical Nutrition 1968; 21(9) 911-922

The increased catabolic processes .... and seem to be
conditioned by a reflex mechanism which leads to the raiding of
the body protein reserves in order to supply endogenously

the necessary substrate of amino-acids ...for the enhanced
metabolism of the healing process.

..... increasing the protein intake .... even by large amounts,
does not completely overwhelm the response [of N losses after
injury]...

...the disuse atrophy, as might arise, for example from the
fixation of a leg....is much smaller than that arising from injury....

Regulation of muscle protein turnover
ca. 1975

PROTEIN
SYNTHESIS

PROTEIN
DEGRADATION

Alfred L Goldberg =

Lecker S et al. Multiple types of skeletal muscle atrophy involve a
common program of changes in gene expression FASEB J 2004;
18:39-51

DIABETES
STy ATROGIN
y Atrophy genes
RENAL © 1777 Differential gene
FAILURE y expression
common to

catabolic muscle
across disease

1942- states
sy i STARVATION aauie
o o 13 14
PROTEIN o
SYNTHESIS - Muscle protein mobilization is a basic
Amino acids

—

PROTEIN
DEGRADATION

++ Starvation -- insulin, amino acids

....increasing the protein intake per se, even by large
amounts, does not completely overwhelm the response
[of N losses after injury]...

++ disuse -- contractile work

..the disuse atrophy, as might arise, for example from the
fixation of a leg....is much smaller than that arising from
injury....

response to inflammation
1983-
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Baracos VE et al. Stimulation of Muscle Protein Degradation and
Prostaglandin E, Release by Interleukin-1 — A Mechanism for the
Increased Degradation of Muscle Proteins during Fever New
England Journal of Medicine 1983; 508:553-558

Protein
synthesis _

3 Amino acids
_—
%
Interleukin-1 .
) Activated
y- Protein
i macrophage

degradation

Zhang et al Cytokines and endotoxin induce cytokine receptors in
skeletal muscle Am J Physiol Endocrinol Metab 279:E196-E205, 2000

Muscle expresses
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