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Neuropathic pain is a severe clinical problem and a chronic debilitating condition very difficult to treat.
Traumatic nerve injury alters adenosine signalling at the A3adenosine receptor subtype (A3AR) and contributes to the development 
of neuropathic pain states. Recent studies identified A3AR as a target for therapeutic intervention with selective A3AR agonists; 
however, the mechanism of action remain largely unexplored. In contrast to the limited therapeutic utility of A1AR and A2AAR 
agonists due to their cardiovascular side effects, the A3AR agonists have advanced in clinical trials for non-pain indications and 
show a good safety profile. Moreover, the central histaminergic system has been implicated in the regulation of pain perception 
and recent studies demonstrate that H4R agonists induce relief from painful peripheral neuropathy. Both A3ARs and H4Rs are 
expressed on CD4+ T cells and they mitigate chronic inflammation via an IL-10-mediated pathway. 
The aim of the study is to investigated a possible interaction between A3AR and H4R signalling pathways in modulating 
neuropathic pain conditions.
Male WT and H4R

-/- mice were subjected to Chronic Constriction Injury (CCI) as a model of neuropathic pain and were 
treated systemically with selective A3AR agonists and VUF8430, a selective H4R agonist, during peak of mechanical allodynia. 
Nociceptive response for mechanical sensitivity was measured according to the “up&down” method with calibrated von Frey 
filaments and expressed as paw withdrawal threshold (PWT) in grams on both ipsilateral (injured) and contralateral (uninjured) 
hind paws. Behavioral testing was done before surgery on D0, on D7after surgery (peak development of mechano-allodynia), 
and at different time points (30 min to 5h) after drug/vehicle administration (given on D8).
Our results show that WT mice completely reversed mechanical allodynia in response to the treatment with the A3AR agonist. 
On the contrary, acute systemic administration of the same drug partially reversed neuropathic pain in H4R deficient mice. 
Adoptive transfer of CD4+ but not CD8+ T cells from BALB/c wild type mice (WT) restored the beneficial effects of A3AR 
agonists in H4R

-/- mice. Knowing that CD4+ T cells are a prominent source of IL-10, we evaluated both the plasma levels and 
the expression of IL-10, respectively via a bead-based multiplex immunoassay and western blot analysis. Our data showed 
low levels of IL-10 in WT and H4R

-/- mice treated with vehicle. Interestingly, our results reported a significant decrease in the 
production of IL-10 in H4R

-/- mice treated with A3AR agonist, compared to WT mice treated with the same drug.
In this study, we propose a novel and critical role for CD4+ T cells in the protective and beneficial effects of the A3AR agonist and 
we report an involvement of H4Rs in the mechanism of action of this drug in reducing neuropathic pain. Therefore, selective 
stimulation of neuronal H4Rs together with non-toxic doses of A3AR agonists could have clinical relevance for the treatment of 
neuropathic pain.


