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The March issue of Nature Reviews 
Neuroscience contains an article by Jeff Mogil 
(Animal models of pain: progress and chal
lenges. Nature Rev. Neurosci. 10, 283–294 
(2009))1 on the progress and challenges in 
animal models of pain. One major reason 
why pain models in rodents have had little 
translational success that needs to be added 
to those mentioned in the article is that — 
in addition to the numerous genetic and 
neurochemical differences between rodents 
and humans, even in the spinal dorsal horn 
— rats and mice simply do not have the 
neuroanatomical pathway to the forebrain 
that is crucial for pain sensation in humans. 
A recent article promoting human pain stud
ies2 also does not mention this important 
difference between rodents and humans. 

To be specific, the lamina I spinotha
lamocortical pathway to the dorsal posterior 
insula by way of the posterior part of the 
ventromedial nucleus (VMpo) is crucial for 
pain in humans3,4. A lesion of the ascending 
lamina I fibres in the middle of the lateral 
funiculus, a lesion of the VMpo or a lesion 
of dorsal posterior insula (dpIns) can cause 
the complete and permanent loss of pain 
and temperature sensation in a contralateral 
region of the body5–8. Conversely, micro
stimulation in either the VMpo or the dpIns 
in awake humans can cause a welllocalized 
report of either sensation9,10. The existence 
of this pathway has generated debate (for 
example, see REFS 11–14), but there is no 
comparable evidence in rodents — rodents 
do not have either of these forebrain 
structures. 

Paradoxically, poststroke central pain 
can emerge after a lesion of either the VMpo 

or the dpIns7,8. However, rather than dis
proving that pain is a specific sensation, as 
Wall proclaimed13, this phenomenon instead 
reveals the disinhibition (unmasking) of 
another pathway (lamina I to medial dorsal 
thalamus to anterior cingulate cortex) that 
is again present only in primates4 (see also 
REF. 15), as presciently conjectured by Head 
and Holmes7. Because these structures are 
present only in primates there can never be a 
rodent model of poststroke central pain. 

Finally, and perhaps of the utmost signifi
cance, the rerepresentation of this pathway 
in the anterior insular cortex is crucial for 
subjective feelings of pain (or any other 
feeling) in humans15–19, and neither rodents 
nor monkeys seem to have a homologous 
structure. The inescapable truth is that pain 
in humans is indeed a subjective experience. 
The available evidence indicates that neither 
rodents nor monkeys can experience feelings 
in the same way that humans do.

So, a rat is not a monkey is not a human. 
Studying the behaviour of rodents is valid 
ethological and neurobiological work, 
and animal welfare is certainly important. 
However, it is the pain of fellow humans 
that urgently needs to be addressed. In con
trast to the situation for lamina I neurons, 
which can be studied in rodents (for exam
ple, see REF. 20) because there are strong 
similarities (and also strong differences!) 
between rat and primate dorsal horns, the 
forebrain and the feelings of humans in 
pain cannot be studied in species that do 
not have the same neuroanatomical sub
strates. I submit that these points strongly 
recommend greater emphasis on studies of 
pain in humans.
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