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Low total ghrelin in human obesity
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UnAG

Is UnAG an independent (and 
potentially beneficial) 
hormone?
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Genetically-induced chronic UnAG elevation 

prevents obesity-associated insulin resistance 

and hyperglycemia

Gortan Cappellari et al, Diabetes 2016



Are UnAG activities direct and 
independent of AG?



Myotubes in vitro: AG vs UnAG

Gortan Cappellari et al, Diabetes 2016
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Is UnAG a potential treatment 
for chronic disease-associated 
muscle metabolic alterations?
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Cytokines
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Insulin signalling
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What are the mechanisms of 
muscle UnAG activities?



AUTOPHAGY: complex catabolic process 

contributing to disposal of DAMAGED tissue 

organelles (MITOCHONDRIA)
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UnAG antioxidant and insulin-sensitizing effects 

are mediated by AUTOPHAGY in myotubes

Gortan Cappellari et al, Diabetes 2016



UnAG antioxidant and insulin-sensitizing effects 

are mediated by AUTOPHAGY in myotubes

In vitro uremic model

Gortan Cappellari et al, FASEB Journal under first revision
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UnAG – HUMAN RELEVANCE?



Baseline plasma UnAG predicts insulin 

sensitivity
(n=250; general population cohort; 5-y follow-up)

*

**

Barazzoni et al, Clin Nutr 2016



Changes in plasma ghrelin profile predict 

changes in insulin sensitivity
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UnAG?
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•Summary

- Ghrelin is a gastric orexigenic hormone circulating in 

acylated and unacylated forms (UnAG)

- AG has orexigenic effects and may enhance muscle 

mitochondrial function with potential anticatabolic 

effects

- UnAG has independent metabolic effects that include 

reduction of muscle oxidative stress, inflammation and 

insulin resistance

- UnAG may normalize metabolic alterations causing 

muscle wasting and hyperglycemia in chronic disease or 

in diet-induced obesity

-UnAG activities appear to be mediated by autophagy 

and removal of dysfunctional organelles (mitochondria)



These combined observations indicate 

potential for combined utilization of 

UnAG (direct administration, 

downregulation of ghrelin acylating 

systems) and-or AG as therapeutic 

strategies for chronic disease-related 

malnutrition as well as obesity-associated 

neurodegenerative complications
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