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Fig. 1. The time-dependent MR signal changes in the popliteal lymph node after administration
of MPIOs. Micron-sized particles are considered physically incapable of entering the lymphatic
channels because of the size limit of the interstitium and the initial lymphatic wall, so identifica-
tion of these particles in the regional lymph nodes requires the active process of phagocytes. In
control group, particles produced the dot-like hypointensity in the inner portion of the lymph
node at 60 hours post administration (A). LPS-induced inflammation accelerates the delivery of
particles toward regional lymph node (B), and this phenomenon of spatiotemporal MR signal
changes might have contributed to the activity of immune cells at the inflammatory conditions.
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Interstitial immune cells, such as macrophage and dendritic cells, may migrate toward lymphatic
tissues to deliver and manage immune information. However, little is known of the mechanisms that
underlie their migration and action over the entire body. Iron oxide particles are commonly used as
contrast agents in magnetic resonance (MR) imaging. The particles disturb the homogeneous mag-
netic field and generate dark spots on MR imaging that reveal where they are harbored by phagocytic
immune cells. Contrast-enhanced MR lymphography with iron oxide particles is in the spotlight for
visualizing lymphatic structures and the migration of immune cells iz vivo. We previously demon-
strated the potential of micron-sized particles of iron oxide (MPIOs) to reveal the migration of phago-
cytes with MR imaging noninvasively, without ex vivo cell labeling. Within an inflammatory condi-
tion, immune cells would behave differently from in a normal environment. In our current study, we
evaluated the efficacy of cellular tracking in subcutaneous tissue with and without inflammation. In
control mice, we observed areas of hypointensity at 48 or 60 hours after administration of MPIOs. In
contrast, lipopolysaccharide (LPS)-induced inflammation accelerated the delivery of particles in the
popliteal lymph node and showed different spatiotemporal distribution of areas of hypointensity, and
their differing contrasts reflect the cell activity in the inflammatory environment. Heretofore individ-
ual differences in immune cell behavior in the presence of inflammation may have prevented investi-
gation in vivo, high —resolution MR lymphography allows the noninvasive assessment of immune cell
behavior and pathological conditions related to inflammation.

28



