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Leptin as a Survival Hormone:
Diet Restriction, Cognition & Longevity:
Relationship to Eating Disorders
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Diet Restriction increases survival in Mice
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Does anorexia occur in nature? Clinical Cases of anorexia

Only short-term starvation. Similar Weights, Different Responses
No animal will starve itself to death....

Patient 1 Restrictive Anorexia,
admitted at weight of 26 kg

~ Diet Restriction

Patient 2 Social isolation & Depression
No school parties for 2 years

Hibernation § Bears

Migration RSl Birds, Whales,
L S

~ Separation
Patient 3 Hospitalized, ate diet but

did not gain weight.
No evidence of vomiting 2?2?

~ Activity
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Avraham et al Brain Res. 1996; 732: 133.
Van Leeuwen et al. Phys & Behav. 1997; 62:77.

Cognition improved by DR to 60%, impaired by
40% DR: reversed by Tyrosine ... How come?
I = T°F
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Avraham et al, Brain Res, 732: 133, 1996
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Identical reduction of Leptin levels
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DR to 60% (but not 40%) stimulates hippocampal
OB-long receptor expression & signaling
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Leptin reverses dose-dependent activation of
Hippocampal AMPK (X6) following Diet Restriction

800 €
§ u 3 '
L g
E 26 f X5¢
s 0 E 400 [ v mn
£y s 09
Gl <88 g
g be
oy % control control DRto DRto
N +leptin 40% d0%+

80% 60% 40%

[eptin

———

Dagon et al. J Biol Chem 2005: 280: 42142

Control

Diet Restriction AmMPK




Diet restriction, Cognition & Longevity Elliot Berry

Leptin (1 mg/kg) improves cognitive Leptin reduces neuronal apoptosis
impairment following DR to 40% ({ Bax, 1Bcl-2) induced by 40% DR
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Leptin increases survival in mice on Leptin increases expression of SIRT-1
DR to 40% without weight change following experimental stroke
* Sirtuin protein family : Silent
% 0 Information Regulator T1 a"h
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¥s Days attenuation of apoptosis.
Dagon et al. J Biol Chem 2005: 280: 42142 Avraham et al. Curr Neurovasc Res 7: 136, 2010
Over-expression of SirZr:a_)I(tends life span of Leptin levels correlate with survival
. Drosophila in Intensive Care patients
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“Vicious Cycle “ of Weight Loss & Malnutrition
in the development of EATING DISORDERS
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“A three-fold cord is not quickly broken” Ecclesiastes 4:12

* Mild DR (Undernutrition)

improves Longevity
Diet -
Restriction Longevity
Intake - Survival

Exercise

* Mild DR improves
Cognition

» Exercise decreases
Dementia in Man

* In Nature: Cognition
improves chances of
Survival ECs

Tyrosine Leptin
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" The Link between Caloric Restriction,
Cognitive Function & Longevity
* In states of negative energy balance (Under
AND Malnutrition), Leptin improves Cognition
(via AMPK, Neuroprotection) & Longevity (via Sirtuins)

« LEPTIN acts as a SURVIVAL Hormone

Therapeutic implications for catabolic,
weight loss states such as Cachexia,
Cancer, HIV/AIDS, Malnutrition
& Eating Disorders
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