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Introduction: Endogenous sphingosine-1-phosphate (S1P) stimulates lymphapgtss drom lymph
nodes via actetion of S1P1 receptors on lymphocytes and the lymphatic endothelium. Administration of S1P
receptor modulators (S1PRMs) can block lymphocyte egress from lymph nodes, resultingvénsialee
systemic lymphopenia. Fingolimod is an S1PRM in current clinical use for the treatment of multiple sclerosis.
However, finglomod has a number offdfirget toxicities. Here we uestigate the potential to enhance the
actiity and reduce the systemic toxicity of immunomodulators such as fingolimod by targeting draty deli
lymphogtes in the mesenteric lymphatics via drug incorporation into intestinal lipid transportagathiiis
strat@y is attractire for SIPRMs due to their site of actiowle therefore compared the lymphatic transport and
receptor binding affinities of fingolimod with SEW2871 (a more lipophilic SIPRM and, therefore, one with a
greater likelihood of lymphatic transport) in order teestigate the pharmacodynamic (PD) benefit ofjésing
the delvery of SIPRM to the lymphatics.

Method: Fingolimod and SEW2871 were administered orally or intraduodenally to rats in lymph-
directing lipid formulations or lipid free formulations. Drug concentrations in the mesenteric lymph and
systemic blood (HPLC-MS) and systemic leaite, lymphocyte and neutrophil counts were subsequently
measured wer time after drug dosing. These data were comparediwitlitro S1P1 binding affinity data for
fingolimod and SEW2871.dTfurther confirm the relationship between lipophilicippteny and lymphatic
transprt, a SEW2871 analoguaswsynthesised where the lipophilic -Gyl substitution on the head group of
SEW2871 vas changed to a more polar —COOH group (Figure 1), with the expectation that this would reduce
lymphatic transport, but may enhance receptor binding

Results: The lymphatic transport of fingolimod wasgtigible. In contrast, the lymphatic transport of
SEW?2871 was extremely high (>40% dose), and unuswedly independent of the formulation with which it
was m-administered. Systemigmphopenia s dose-dependent after oral administration of SEW2871 and
occurred at doses asn@s 1.5-10 mg/kg. This was surprisingvgn that the dective dose of fingolimod in rats
is only approximately 10 timesver (0.05-0.5 mg/kg) and yet SEW2871 has a 1000 fold lowgy, &Cthe
S1P1 receptoihe data suggest that lymphatic transport may promote the activity of SIPRMs. As expected the
—COOH substitution significantly increased S1P1 recepforitaf (>1000 times) but completely diminished
lymphatic transport (<1% total dose).

Conclusion: Thein vivo activity of SEW2871 (lymphopenia) is far greater than might be predicted based
onin vitro receptor binding affinity at S1P1. The current data suggest that this may reflectethgaiovery to
the site of action (lymphatics and lymph nodes) via promotion of lymphatic transport. These findings highlight
the potential to impne FD outcomes for SIPRMs through strategies that seek to optimize both the receptor
binding of SIPRMs and to promote access to sites of action in the lymphatics. Future studies will further refine
the structure-transport-activity relationships for SEW2871 analogues and betstigite the mechanism of
lymphatic transport of SEW 2871.
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Figure 1 Chemical structures of fingolimod, SEW2871 and the -COOH analogue analogue
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