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Low total ghrelin in human obesity

200-
e r = -0.5,
o
£
£ O
%ma- [ﬁl 0@
w
5 1 - O
S 50~
I I ] | * |

20 25 30 35 40 45 50 55
Body mass index (kg/m?)

Tschop et al, Diabetes 2001



l Ghrelin-O-Acyl

' l Transferase (GOAT)

Fvcar

Octanoate ‘

Ghrelin —> | A-Ghrelin (5%)

+ 1
‘ Appetite ‘

iepin [ i

Barazzoni et al, Saad et al, JCEM 2002 l +

Gastroenterology 2003

................................................................. ‘ Nutrients
| +

Tm




A-Ghrelin

‘ ‘ | Skeletal Muscle | | Immune |

Mitochondria

Oxidative Metabolism l Inflammation

Insulin Signalling




A-Ghrelin

v

Skeletal Muscle Imm Syst

Mitochondria

Oxidative Metabolism l Inflammation

Insulin Signalling

A-Ghrelin:
a FASTING - CALORIE RESTRICTION
hormone?



A-Ghrelin

A-Ghrelin:

| Liver | | Pancreas |

Glucose

§ Insulin Signalling

Blood Glucose
| T —

a FASTING - CALORIE RESTRICTION

hormone?



Clinical Science

Chronic

Subcutaneous Ghrelin Enhances Acute Food Intake in

Kld ney Malnourished Patients Who Receive Maintenance Peritoneal
. Dialysis: A Randomized, Placebo-Controlled Trial
D I Se a Se Wynne et al, ] Am Soc Nephrol 2005 —
Sustained appetite improvement in malnourished | ™|
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dialysis patients by daily ghrelin treatment

Damien R. Ashby'?, Heather E. Ford', Katie J. Wynne', Alison M. Wren', Kevin G. Murphy',
Mark Busbridge', Edwina A. Brown?, David H. Taube®, Mohammad A. Ghatei', Frederick W.K. Tam?,
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Stephen R. Bloom' and Peter Choi Ashby et al, Kidney Int 2009

"Department of Investigative Medicing, Imperial College Londor, London, UK and “West London Renal and Transplant Centre,
Hammersmith Hospital, Imperial College Healtheare NHS Trust, London, UK
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Combined effects of ghrelin and higher food intake
enhance skeletal muscle mitochondrial oxidative
capacity and AKT phosphorylation in rats with
chronic kidney disease

Rocco Barazzoni', XinXia Zhu?, Mark DeBoer?, Rakesh Datta®, Michael D. Culler®, Michela Zanetti',
Gianfranco Guamieri' and Daniel L. Marks®




OBESITY and METABOLIC SYNDROME:

altered PLASMA ghrelin profile and associations with insulin resistance
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Is UnAG an independent (and

potentially beneficial)
hormone?

AAV-mediated in vivo functional selection
A of tissue-protective factors against ischaemia
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Genetically-induced chronic UnAG elevation
prevents obesity-associated insulin resistance
and hyperglycemia
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Are UnAG activities direct and
iIndependent of AG?



AG vs UnAG
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Is UnAG a potential treatment
for chronic disease-associated
muscle metabolic alterations?



Experimental CKD
ROS generation and redox state
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Experimental CKD
Inflammation
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Experimental CKD
Insulin signalling and MUSCLE MASS

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
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UnAG antioxidant and insulin-sensitizing effects
are mediated by AUTOPHAGY in myotubes
In vitro uremic model
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Autophagy activation in Skeletal Muscle -
CKD
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Eve wants to be found
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Baseline plasma UnAG predicts insulin
sensitivity
(n=250; general population cohort; 5-y follow-up)
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Changes in plasma ghrelin profile predict
changes in insulin sensitivity
AG (5-y follow-up) UnAG
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THERAPEUTIC PERSPECTIVE
Obesity and Metabolic Syndrome
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THERAPEUTIC PERSPECTIVE
Chronic Disease-Induced Malnutrition

CHRONIC
| Disease

Inflammation

Insulin
Resistance

Mitochondrial
DYSFUNCTION

| LwasTinG




THERAPEUTIC PERSPECTIVE

Neurodegenerative Disease-Induced Malnutrition
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THERAPEUTIC PERSPECTIVE

Neurodegenerative Disease-Pathophysiology
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ERAPEUTIC PERSPECTIVE

degenerative Disease - Pathophysiology

Journal of Neuroendoorinology, 2014, 26, 176-185

0 R I GI NAL ARTI CLE © 2014 British Society for Neurcendocrinol ogy

Protective Effect of Leptin and Ghrelin against Toxicity Induced by

Amyloid-p Oligomers in a Hypothalamic cell Line
S. Gomes®, |. Martins®, A. C. R. G. Fonsecat, C. R. Oliveirat], R. Resendet and C. M. F. Pereiraty

Ghrelin-AMPK Signaling Mediates the Neuroprotective
Effects of Calorie Restriction in Parkinson’s Disease

Jacqueline A. Bayliss,! Moyra B. Lemus,' Romana Stark,' Vanessa V. Santos,' Aiysha Thompson,® Daniel J. Rees,”
Sandra Galic,” John D. Elsworth,* Bruce E. Kemp,* “Jeffrey S. Davies,” and ““Zane B. Andrews'

J Neurosci 2016

Review
Ghrelin: A link between ageing, metabolism and
neurodegenerative disorders

LI Stoyanova *

protective effect All these make ghrelin an attractive target for development of biomarkers or therapeutics for
prevention or treatment of disorders, in which cell protection and recruitment of new neurons or synapses are

needed. Neurobiol Dis 2014



e 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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