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Cachexia Mechanisms

• An integrated physiological response of 
substrate mobilization driven by inflammation

• Exacerbated by tumor progression, comorbid
conditions, old age, deconditioning, 
nutritional deficiency, drugs and medical 
interventions 
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An elegant choreographed  
response with the purpose 
of providing energetic 
fuels and amino acids to 
an activated immune 
system.  

This response is paralleled 
by an energy storage 
response during periods 
without inflammation 
when nutrients are 
available .
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Central inflammation results in transcriptional 
changes of ubiquitin ligases consistent with atrophy

Central IL-1β treatment induces rapid and dynamic changes in skeletal muscle gene 
expression.

© 2011 Braun et al.
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So brain does talk to 
muscle, but since 
adrenalectomy blocked 
the response, this is an 
HPA‐mediated effect.  
There were many 
glucocorticoid responsive 
genes in the 
transcriptional profile.
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Inactivity / deconditioning / aging
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•26 y old men
•Cortisol infusion  to 
30 g/dL
•14 days bed rest
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Tumor progression

Metabolic demand
Inflammatory mediators

Figure 1
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Colorectal cancer
Repeated 
measures
Tumor progression 
muscle and fat loss 
over time to death

Progression of tissue wasting in 
advanced malignancy

CT image analysis n= 1300 
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Comorbid conditions

• May also associated with cachexia or muscle 
wasting

• Organ failure (liver, heart, lung, kidney), 
obesity / hypertension / diabetes
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Comorbidity in sarcopenic
colorectal cancer patients

Normal
(n=143)

Sarcopenic

(n=91)

P 
value

Age, y 61 ± 11 66 ± 12 0.001
Cardiac Arrhythmias % 4.9 21.1 <0.001
Hypertension % 26.6 43.3 0.008
COPD % 2.1 8.9 0.025
Diabetes % 12.6 23.3 0.032
Hypothyroidism % 3.5 11.1 0.021
Deficiency Anemia % 2.1 8.9 0.025
Fluid & Electrolyte disorders % 3.5 8.9 0.081

Days in hospital in the last year 1.0 ± 2.5 2.8 ± 7.6 0.029

Cancer Stage II, III, IV 0.49

Bowel Obstruction % 7.7 18.7 0.012

Nutritional deficiency?



11.06.2012

12

Treatment effects 
(head and neck cancer; Dechaphunkul & Baracos, unpublished)

• (6.3% muscle loss 10 days bed rest healthy 
elderly)

• 12.5% muscle loss oropharyngeal cancer 
resection with free flap reconstruction.

• 12.8% muscle loss oropharyngeal cancer 
course of radiotherapy + platinum – based 
chemotherapy.

Drug effects

8.5% muscle loss in 12 months

9.8%  muscle gain in 3 months



11.06.2012

13

Cytokines
Eicosanoids

Disease

Plus 
Drug interactions
Nutrient interactions


