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Treatment in vitro with PPARγ ligands drives M1-to-M2 polarization
of macrophages from Trypanosoma cruzi-infected mice
Trypanosoma cruzi (T. cruzi), an obligate intracellular protozoan parasite, is the etiological
agent of human American trypanosomiasis, a debilitating disease widely distributed
throughout Central and South America. Upon infection, the parasite has the ability to invade
and multiply within diverse cell types, including macrophages. The acute phase of infection is
characterized by the presence of parasites in the host bloodstream and diverse tissues.
However, the heart is one of the main targets of this disease, causing serious cardiac
alterations in the acute and chronic phases. A crucial step in cardiomyopathy is the infiltration
of monocytes and their differentiation into macrophages 1.
Macrophages are a heterogeneous cell population that adapts and responds to a large variety
of microenvironmental signals. They play essential roles in immunity and lipid homeostasis
and, as professional scavengers, they phagocytize microbes and apoptotic and necrotic cells.
Although macrophages play important roles in injury responses and tissue remodeling, it is
generally considered that sustained activation of these responses may precipitate pathological
states. Moreover, the activation state and functions of macrophages are profoundly affected
by different cytokines and microbial products 2,3. In addition to pathogen clearance, they
also regulate the resolution of inflammatory responses. These opposing or polarized activities
are initiated and maintained by immunomodulatory factors such as cytokines and microbial
products and manifest in distinct activation states. While Th1 cytokines, such as interferon γ
(IFNγ), interleukin (IL)-1β, and lipopolysaccharide (LPS), induce a ‘‘classical’’ activation
profile (M1), Th2 cytokines, such as IL-4 and IL-13, induce an ‘‘alternative’’ activation
program (M2) in macrophages. Moreover, macrophages are considered plastic cells because
they can switch from an activated M1 state back to M2, and vice versa, upon specific signals
4,5. Thus, infectious or inflammatory diseases, such as chronic Chagas cardiomyopathy,
may be caused not only by a sustained proinflammatory reaction but also by failure of antiinflammatory control mechanisms.
Peroxisome proliferator-activated receptor (PPAR)γ is a member of the nuclear hormone
receptor family that has been implicated in mediating many metabolic, endocrine and
cardiovascular disorders as well as inflammation 6. Its natural ligand, 15-Deoxy-Δ12,14
prostaglandin J2 (15dPGJ2), has high affinity for PPARγ. Several reports have shown that
15dPGJ2 can repress some genes in activated macrophages and cardiomyocytes, including the

genes for inducible nitric oxide synthase (NOS2), cyclooxygenase 2 (COX2), tumor necrosis
factor (TNFα), interleukin 1 beta (IL-1β) and IL-6, and that this repression is partially
dependent on PPARγ expression 7,8. 15dPGJ2 is normally present in vivo during the
resolution phase of inflammation, suggesting that it may function as a feedback regulator of
the inflammatory response 9.
In view of the aforementioned evidence, we propose of the study the effects of PPARγ ligands
on the modulation of the inflammatory response and on the phenotypic changes of peritoneal
macrophages from T. cruzi- infected mice. Since PPARs signaling is involved in switching
macrophage polarity to a tissue-repairing phenotype that might ameliorate inflammatory
responses, we consider that treatment with PPAR ligands as coadjuvants of the current antiparasitic treatments might be a new potential therapeutic approach, and may thus open new
avenues to the pharmacological resolution of inflammation in Chagas’ disease.
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