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The pathology of immune and metabolic diseases such as autoimmune diseases, 

transplant rejection, and atherosclerosis, is either promoted by activated T lymphocytes or 
involves lymphocyte dysfunction. Current treatments for lymphocyte-associated diseases are 
largely inadequate and complicated by offtarget toxicities. Lymphocytes are concentrated in the 
lymphatic system, particularly in gut-associated lymphatics. Drug delivery strategies that 
increase drug targeting to intestinal lymphocytes have the potential to improve drug activity 
leading to enhanced potency and reduced toxicity. The potential utility of a lymph lymphocyte-
targeting drug delivery strategy has been evaluated here using a lipophilic liver X receptor (LXR) 
agonist, WAY252623. WAY252623 is highly transported by the intestinal lymphatics following 
oral/intestinal delivery in rats, providing a conduit to enhanced lymphocyte access. The 
lymphatic uptake of WAY252623 and exposure to lymphatic lymphocytes was significantly 
increased by co-administration with a long chain lipid when compared to a lipid-free nano-
suspension. Consistent with the increase in delivery to the lymphocytes, administration of 20 
µmol/kg WAY252623 in the lipid formulation to rats significantly increased mRNA expression of 
key markers of LXR activation (ABCA1) and regulatory T cell proliferation (Foxp3) in 
lymphocytes. In contrast, administration of a 5 fold higher dose with the lipid free nano-
suspension had a more moderate effect on the same markers. The pharmacological effect of 
the LXR agonist on lymphocyte activity appeared significantly greater when lymphocyte 
targeting was promoted by lipid co-administration. Indeed, the lymphatic drug recovery after 
administration of 20 µmol/kg WAY252623 with the lipid formulation and 20 or 100 µmol/kg 
WAY252623 with the lipid free nanosuspension was well correlated with ABCA1 and Foxp3 
mRNA expression in lymphocytes. The results suggest that strategies that combine lipophilic, 
lymphotropic drug candidates with lymph-directing lipid based formulations can enhance drug 
targeting to lymphatic lymphocytes and potentially provide more selective and effective 
therapeutic outcomes for drugs with lymphocyte targets. 

 


