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ABSTRACT
Macrophage plasticity is critical for controlling inflammation including those
produced by helminth infections, where alternatively activated macrophages (AAM)
are accumulated in tissues. AAM expressing the co-inhibitory molecule programmed
death ligand 2 (PD-L2), which is capable of binding programmed death 1 (PD1) expressed on activated T cells, have been demonstrated in different parasitic
infections. However, the role of PD-L2 during F. hepatica infection has not yet been
explored. We observed that F. hepatica infection or a F. hepatica total extract (TE)
injection increased the expression of PD-L2 on peritoneal macrophages. In addition,
the absence of PD-L2 expression correlated with an increase in susceptibility to F.
hepatica infection, as evidenced by the shorter survival and increased liver damage
observed in PD-L2 deficient (KO) mice. We assessed the contribution of the PD-L2
pathway to Th2 polarization during this infection, and found that the absence of PD-L2
caused a diminished Th2 type cytokine production by TE stimulated splenocytes from
PD-L2 KO infected compared with WT mice. Besides, splenocytes and intrahepatic
leukocytes from infected PD-L2 KO mice showed higher levels of IFN-γ than those
from WT mice. Arginase expression and activity and IL-10 production were reduced
in macrophages from PD-L2 KO mice compared to those from WT mice, revealing a
strong correlation between PD-L2 expression and AAM polarization. Taken together,
our data indicate that PD-L2 expression in macrophages is critical for AAM induction
and the maintenance of an optimal balance between the Th1- and Th2-type immune
responses to assure host survival during F. hepatica infection.

in the intestine, traverse the intestinal wall, in just a few
hours, before migrating through the liver capsule and
into the parenchyma. There, their feeding and migratory
activities cause tissue perforation and hemorrhage, leading
to extensive tissue damage. After about 7–8 weeks, the
parasites migrate into the bile ducts, mature and produce
eggs which are released onto the pasture with the faeces
[3]. It is assumed that during the evolution both, the host’s
immune system and the parasites, exert reciprocal selective
pressures on each other which leads to rapid reciprocal
adaptation to survival. Thus, F. hepatica infection in mice
induces a strong Th2 immune response with high IL-4,
IL-5 and IL-10 but little IFN-γ production by parasite

INTRODUCTION
The helminth parasite F. hepatica is the causative
agent of liver fluke disease (fasciolosis) in cattle and sheep,
with the liver damage caused by these parasites reducing
animal performance, fertility, wool and milk production,
and resulting in huge economic losses worldwide [1].
Moreover, fasciolosis is becoming an emerging disease in
humans, with a high prevalence in some regions of the
planet such as Bolivian Altiplano [2].
The parasite’s life cycle involves a complex
interplay between parasite and host. Following ingestion
by grazing animals, the parasites emerge from their cysts
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