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Diverse physiological functions:
•Arousal and sleep/wake cycles

•Food intake and energy homeostasis

•Emotional behavior and stress

•Reward and addiction

The hypocretin/orexin system

Johnson et al, Prog Brain Res, 2012



Chen et al, Med Res Rev, 2015

Chronicle of events about the role of the 
hypocretin/orexin system in neuropsychiatry



Osborne, Nat Rev Drug Discov, 2013 



Harris and Aston-Jones, Trends Neurosci, 2006

REWARD STRESS

The hypocretin/orexin system



Hallmarks of tobacco addiction

•Compulsive tobacco use

•Loss of control over tobacco consumption despite its harmful effects

•The appearance of withdrawal symptoms upon smoking cessation

•Relapse after long periods of abstinence 

80% of smokers who attempt to quit on their own relapse within the first 

month of abstinence (Benowitz, 2010)

Three factors facilitate relapse:

•Stress

•Environmental cues

•Re-exposure to tobacco





De Vries  and Schoffelmer, Trends Pharmacol Sci, 2005

3 phases:

1.Acquisition

2.Extinction

3.Reinstatement

Intravenous drug self-administration model



ARE HYPOCRETINS INVOLVED IN STRESS-INDUCED 
REINSTATEMENT OF NICOTINE-SEEKING BEHAVIOUR?

Plaza-Zabala et al, J Neurosci, 2010



Reinstatement of nicotine-seeking 
behaviour

Footshock stress

Hypocretin-1 (icv) Hcrtr-1

CRF1-R

1. Stress

2. Nicotine-associated cues

3. Nicotine priming injection



Plaza-Zabala et al, Neuropsychopharmacology, 2013

HYPOCRETIN RECEPTOR-1 IS INVOLVED IN CUE-INDUCED 
REINSTATEMENT OF NICOTINE-SEEKING BEHAVIOUR



Cannabis sativa

üCannabis is the most widely used illicit drug in the world 

üAlthough there is a high prevalence of users who seek treatment for cannabis
dependence, no accepted pharmacologic treatment is available to facilitate and 
maintain abstinence

üThe hypocretin/orexin system plays a critical role in drug addiction, but the 
potential participation of this system in the addictive properties of cannabinoids is 
unknown



Flores et al, Biol Psychiatry, 2014

HYPOCRETIN RECEPTOR-1 IS INVOLVED IN THE REINFORCING 
PROPERTIES OF CANNABINOIDS

WIN 55,212-2 self-administration in WT
and Hcrtr-1 KO mice



Flores et al, Biol Psychiatry, 2014



Jacobs et al, Trends Pharmacol Sci, 2003

Yoked Control-Operant Model 



Flores et al, Biol Psychiatry, 2014

Immunofluorescence of FosB/DFosB with hypocretin-1



Hcrtr-1 antagonists could represent an interesting 
pharmacologic tool for…

üthe design of new therapeutic strategies to achieve 
smoking cessation

ücannabis dependence in humans, which is a major 
clinical need devoid of available treatment at the present 
moment



Mahler et al, Prog Brain Res, 2012

Summary of orexin/hypocretin roles in addiction



Agradecimientos

LABORATORIO DE NEUROFARMACOLOGÍA, CEXS-UPF

Ainhoa Plaza-Zabala África Flores

Muchas

Gracias!!


	Número de diapositiva 1
	Número de diapositiva 2
	Número de diapositiva 3
	Número de diapositiva 4
	Número de diapositiva 5
	Número de diapositiva 6
	Número de diapositiva 7
	Número de diapositiva 8
	Número de diapositiva 9
	Número de diapositiva 10
	Número de diapositiva 11
	Número de diapositiva 12
	Número de diapositiva 13
	Número de diapositiva 14
	Número de diapositiva 15
	Número de diapositiva 16
	Número de diapositiva 17
	Número de diapositiva 18
	Número de diapositiva 19

