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Dear Editor, 

The process of relapse involves firm or aberrant 
memories of environmental cues associated with drug 
craving or addiction. To date, it is not known where these 
memories are stored in the brain, what kinds of regulatory 
biological factors or molecules are involved, nor why it is 
so difficult to stop addiction psychologically. Currently, 
rodent animal models, such as the self-administration 
and conditioning place preference / aversion paradigm 
are still widely used in the studies of drug withdrawal 
syndromes or drug-associate memories. However, the 
differences between humans and rodents—particularly in 
terms of genetics, and pathology and pharmacology—
have significantly limited the application of further 
studies on this topic. Essentially, rodents lack the long-
term or life-time memories humans possess and lose 
their drug-associated memory only after a few weeks of 
withdrawal.   

Compared to rodents, non-human primates have 
numerous intrinsic advantages that make them an 
irreplaceable animal model for studying drug addiction, 
especial relapse. Non-human primates are not only 
closely related to humans in terms of taxonomic status, 
but also possess a sophisticated developed prefrontal 
cortex (PFC) and experience patterns of addictions 
similar to humans. For example, similar to humans, 
rhesus monkeys (Macaca mulatta) are able to remember 
morphine-associated cues for at least 36.3±1.3 months 
after six injections of morphine (Wang et al, 2012; Wu et 
al, 2012). Some laboratories have also applied monkeys 
in drug addictive self-administration paradigm (Foltin & 
Evans 2001) and have combined it with brain imaging 
techniques (MRI and PET) to explore the changes in the 
white matter, gray matter, and other brain regions, espec-
ially the PFC (Nader& Banks，2014; Smith et al, 2014). 

Non-human primates have also been used in screening 
genes of addiction vulnerability, molecules and pathways 
in addiction memory (e.g., CREB, ΔFosB, PKMzeta, 
ERK pathway, etc.) (Nestler, 2013;Shema et al, 2011), as 
well as epigenetic alterations to drug addiction (DNA 
methylation, histone acetylation/methylation, non-coding 
RNA, etc.; Nestler, 2014). 1 

Addiction is a complicated process involving both 
brain malfunction and homeostatic dysfunction (Naqvi, 
2014; Paulus et al, 2013). Previous studies indicated that 
insula and viscerosensory responses play active roles in 
addiction (Contreras et al, 2007; Naqvi et al, 2007). 
Alongside PFC, which is one of the most highly focused 
areas in addiction research (Chen, 2013), other brain 
areas such as the orbito-frotal cortex (OFC), limbic 
system and striatum, are increasingly becoming research 
targets in non-human primate studies. Similarly, other 
key aspects of addiction including interoceptive reflexes, 
emotional and environmental contexts, and social status, 
are being examined using non-human primates.  

In addition, as another close relative to human, tree 
shrews (Tupaia belangeri chinensis) are quickly 
becoming a common animal model in biomedical 
research (Xu et al, 2013). Wiens et al (2008) reported 
that the pentailed tree shrew (Ptilocercus lowii) evolves a 
specific metabolic system to avoid alcohol intoxication, 
while Sun et al (2012) found that tree shrews can 
develop morphine addiction. Therefore, tree shrews may 
be considered as a viable animal model in addiction 
studies.  
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