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Minireview
Tolerance to opioids is based on receptor internalization, 

desensitization and down-regulation. Receptor desensitization 
is the result of G proteins uncoupling from the receptor due to 
b-arrestin binding. B-arrestin-2 gene deletion leads to attenuated 
tolerance to morphine analgesic effects. Decreasing in receptor 
density leads to down-regulation of the opioid receptor. Dynamin 
mediates the uncoupled opioid receptors internalization below 
the surface of the plasma membrane. Dephosphorylation or 
degradation may be occurred in these receptors [1,2].

Tolerance to opioids can be occurred by different mechanisms. 
Disparate effects of opioid agonists on some proteins would cause 
such differences like the opioid agonist’s effects on dynamin as a 
trafficking protein. As examples, down-regulation of receptors 
of the opioids would be produced by some of them but not with 
morphine. Internalization of such receptors occurs after long-term 
administration of etorphine, L-a-acetylmethadol and methadone 
but does not occur in morphine long-term administration [3,4].

Following acute opioid agonists administration like morphine, 
the activity of cyclic adenosine monophosphate (cAMP) second 
messenger pathways, decreases adenylyl cyclase activity inhibition, 
but following long-term morphine uses, such inhibitory effect 
would be lost. cAMP pathway activity would rebound following 
morphine withdrawal. Such activity increasing leads to cAMP 
response element binding protein phosphorylation enhancement 
that alters withdrawal related genes transcription in some brain 
areas [5,6].

Morphine-induced dependence and tolerance can be blocked by 
N-Methyl-D-Aspartate (NMDA) receptor agonists administration. 
Protein kinase C-activation by opioids, alters NMDA receptors 
activity. Protein kinase C phosphorylates the NMDA receptor. 
Such phosphorylation causes the receptor to be more permeable 
to calcium. Dextromethorphan as an NMDA antagonist may block 
the tolerance to morphine during pain treatment. Memantine  

 
as another NMDA antagonist can attenuate heroin physical 
dependency symptoms [7,8]. 

More studies should be done to find the basic mechanisms 
involved in opioid dependence and tolerance, so that these findings 
can lead to choose better treatment options for the relevant patients 
during clinical practice [9,10]. 
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