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Reward

Reward is a fundamental survival mechanism 



Behaviors that play a role in promoting the survival of the individual 
or species generally produce a feeling of pleasure 



Koob, G .F., 2011 •Dialogues in Clinical Neuroscience, 2017

Neurobiology of Addiction 



In substance-dependent subjects,
the activity of the mesolimbic
dopaminergic (D2) system is
decreased



The progression of drug dependence over time.

Adapted from Koob & Heilig

Positive reinforcement Negative reinforcement



Approved  Pharmacotreatments for SUD 

Supportive 
Therapies

Supportive 
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Reward 
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Ø Is opioid agonism a viable treatment option for AUD treatment ?

Ø Which molecule should be used ?

Ø Which subgroup of patients should be treated ?

Open Questions 



Alcohol is more harmful than opioids

Nutt et al The Lancet 2010 



Ø Is opioid agonism a viable treatment option for AUD treatment ?

Ø Which molecule should be used ?

Ø Which subgroup of patients should be treated ?

Open Questions 



MRI and MA1 parametric PET images of 44-y-old healthy man 

injected with 738 MBq of 11C-NOP-1A: MRI. Talakad G. Lohith et al. 

J Nucl Med 2012;53:385-392

Autoradiographic localization  of NOP receptor binding sites in
the rat, dog and human  brain.  

NOCICEPTIN

ORFANIN FQ Science Vol 270 3 November 1995

Nature Vol 377 12 October 1995



Stimulation of NOP receptor  by N/OFQ reduces the motivation for alcohol in the rat 
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Stimulation of NOP receptor by MT-7716 reduces the motivation for alcohol in the rat 

Ciccocioppo et al. Neuropsychopharacology 2017
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p<0.05,      p<0.01 vs. 
vehicle (Student’s t-test). 
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(n=9)

Blockade of Classical Opioid Receptors by Naltrexone  Reduces the Motivation for 
Alcohol in the Rat 
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Stimulation of NOP receptor by MT-7716 attenuates cue and yohimbine-stress induced relapse in the rat 

Ciccocioppo et al. Neuropsychopharacology 2017
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MT-7716 vs Diazepam on  Ethanol Withdrawal Symptoms in the Rat
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cAMP, cyclic adenosine monophosphate; NOP, nociceptin receptor; ORL1, opioid receptor-like 1.
1. Khanna IK et al. J Pain Res 2015;8:859–870; 2. Zaveri NT. Curr Top Med Chem 2011;11:1151–1156. 

Buprenorphine is a semi-
synthetic opioid agent derived 

from thebaine1

NOP plays a role in the regulation 
of reward and motivation 

pathways related to substance 
abuse2

Adapted from: Khanna IK et al. J Pain Res 2015. Opioid receptor Ki (nM) Agonist/antagonist

µ 1.5 Partial agonist

δ 6.1 Antagonist

Ƙ 2.5 Antagonist

Nociceptin or ORL1 77.4 Agonist

Buprenorphine Receptor Binding Profile   



High doses (32 mg) of Buprenorphine reduces alcohol consumption in opioid use disorder patients 



AUD in opioid dependence

Alcohol Use Disorders in Opioid Maintenance Therapy: Prevalence, Clinical Correlates 
and Treatment

Soyka M.  Eur. Addiction. Research, 2015

A Literature Review 
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Cebranopadol is a high affinity agonist for MOP, NOP and a lower affinity for 
DOP and KOP. Cebranopadol Reduces Cocaine Self-Administration in Rats



Biological Psychiatry 2006 
Alcohol and Alcoholism, 1992 

Tianeptin



Conclusions

THERE IS A CURE FOR ALCOHOLICS THAT HAS
SHED RADIANCE INTO THOUSANDS OF
DESOLATED HOMES. IT DOES ITS WORK
SILENTLY AND SURELY THAT WHILE THE
AFFECTED LOVED ONES LOOK ON. THE
DRUNKARD IS RECLAIMED, EVEN AGAINST HIS
WILL OR WITHOUT HIS KNOWLEDGE

THE CURE WORKS LIKE MAGIC ….IF ANY
DRUNKARD DRINKS COPIOUS AMOUNT OF
THIS COCAINE SYRUP THEY WILL ALMOST
ISTANTLY LOSE THEIR NEED AND WANT OF
ALCOHOL AND WILL GAIN A NEW WANT FOR
LIFE AND FUN

……OUR HOPE IS TO FIND TREATMENTS TO MAKE 
AUD PATIENTS TO FEEL  RELIEVED BY RESTORING REWARD 

HOMEOSTASIS 
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