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Type 1 diabetes (T1D) is mediated by destruction of pancreatic β cells by CD4 
and CD8 T cells specific for epitopes on numerous diabetogenic autoantigens 

resulting in loss of glucose homeostasis. The ideal solution for treatment of T1D 
is the restoration of immune tolerance prior to significant β cell loss. We therefore 
explored the efficacy and mechanisms of restoration of immune tolerance using 
the intravenous infusion of diabetogenic epitopes attached to or encapsulated 
within 500nm biodegradable carboxylated poly (lactide-co-glycolide) (PLG) 
nanoparticles. Employing adoptive transfer models of T1D induced by the 
transfer of activated diabetogenic CD4+ BDC2.5 chromagranin A-specific and 
CD8+ NY8.3 IGRP-specific TCR transgenic T cells; we demonstrate the ability of 
PLG nanoparticles (either surface coupled with or encapsulating the cognate 
diabetogenic peptides) to rapidly and efficiently restore tolerance in NOD SCID 
recipients of both activated CD4 and/or CD8 T cells in an antigen-specific manner. 
Further, Ag-PLG-induced peripheral tolerance initiation and maintenance were 
demonstrated to operate via several overlapping, but independent pathways 
including regulation via negative-co-stimulatory molecules (namely CTLA-4 and 
PD-1) and the systemic induction of peptide-specific Tregs which were shown to 
be critical for long-term maintenance of tolerance in recipients of BDC2.5 CD4 
diabetogenic T cells. The net result of the tolerance therapy was inhibition of both 
trafficking of effector diabetogenic cells to, and their release of proinflammatory 
cytokines within the pancreas, concomitant with selective retention of effector 
cells in the spleens of recipient mice. These results clearly demonstrate the unique 
ability of Ag-PLG-induced tolerance to halt/reverse β cell destruction in mice with 
high numbers of activated effector diabetogenic CD4 and CD8 T cells.
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