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background hypothesis
A common taA common target for the treatment of anxiety 
and other mental health conditions is phospho-
diesterase (PDE4), which hydrolizes cyclic AMP 
(cAMP) to AMP, though little is known about the 
mechanism by which this alleviates anxiety. Par-
adoxically, in certain contexts, inhibition of 
PDE4 actually causes anxiety, setting up a 
model system for anxious zebrafish. This may 
sound fishy (sorry), but in reality there are four 
sub-types of PDE4, so it's complicated. 

With a way to make zebrafish anxious, they could now look 
for ways to make them less anxious, and maybe learn some-
thing about the treatment of anxiety disorders in humans 
(not that zebrafish don't deserve to be happy too). 

Treat zebrafish with Rolipram, a PDE4 inhibitor, to induce anxi-
ety. Screen 80 compounds in vivo for inhibition of anxiety using 
phenotypic tests. 80 compounds is small potatoes as far as 
these things go, but they were clever enough to limit their 
potential targets to kinases, which are relatively druggable.  

approach

conclusions

results

Kidding aside, generalized anxiety disorders can be crippling, and these results provide a window into the 
mechanisms whereby phosphodiesterase activity affects mental health through cross-talk with the well known 
MAP kinase pathway.  
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Treatment with rolipram left zebrafish hyperactive and bolting for the walls of the petri dish. A screen for compounds
that alleviate the anxiety turned up, among other things, this inhibitor of MEK, a player in the MAP kinase pathway 
who is better known as a target for anti-cancer therapies. In fact, the compound below is an anti-cancer drug. 

MEK inhibitors coaxed the zebrafish off of the walls and calmed their activity level 
back to normal levels. Increased phospho-ERK was found in the presence of rolipram, 
but not when co-treated with MEK inhibitor, supporting the idea that it is the MAP kinase 
pathway that is being activated and subsequently inhibited. Interestingly, the pathway needn’t be completely 
shut off to alleviate anxiety, meaning that much lower doses than those given in chemotherapy are effective.

conclusions
Kidding aside, generalized anxiety disorders can be crippling, and these results provide a window into the 
mechanisms whereby phosphodiesterase activity affects mental health through cross-talk with the well known 
MAP kinase pathway.  
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