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The 10" International Conference on Heme Oxygenase 2018
(P
Heme oxygenase-1 mediates engulfment of apoptotic colonic
epithelial cells by macrophages during the resolution of
dextran sodium sulfate-induced murine colitis

Shin-Young Gwak]'z, Seung Hyeon Kimz, Ishrat Aklima Munaz, Young-Joon Surh'?

i 5 i ; . v . ~ ~ .
Department of Molecular Medicine and Biopharmaceutical Sciences, Graduate School of
Convergence Science and Technology and ~Tumor Microenvironment Global Core Research Center,
College of Pharmacy, Seoul National University, Seoul, South Korea

An injured and infected tissue goes through several steps to restore homeostasis during the
resolution of inflammation. One of them, clearance of dead cells including apoptotic immune cells,
termed ‘efferocytosis’, could be an essential step that changes the inflammatory environment from
pro-inflammatory to pro-resolving state. A majority part of clearance of the dead cells is
accomplished by phagocytes. After efferocytosis, macrophages are polarized to the M2 phenotype,
thereby transmiting immunosuppressive signaling. However, the molecular mechanisms underlying
macrophage polarization after efferocytosis remains largely unraveled. In the present study, bone
marrow derived macrophages (BMDM) treated with apoptotic colonic epithelial cells showed
significantly increased heme oxygenase-1 (HO-1) and nuclear factor-like 2 (Nrf2) expression. The
percentage of CD206'M2 like macrophage, a key factor in the resolution of inflammation, was
also increased. Interestingly, genetically knocking out or pharmacologic inhibition of HO-1 with
zine protoporphyin IX (ZnPP) abrogated the upregulation of CD206 in macrophages treated with
apoptotic colonic epithelial cells. Dextran sulfate sodium (DSS) is a chemical reagent inducing
colitis by damaging colonic epithelium. We found that the resolution of colitis started 3 days after
termination of DSS treatment for 7 days which was accompanied by upregulation of HO-1. ZnPP
treatment hampered the normalization of the numbers of infiltrated total leukocytes, granulocytes
and myeloid lineages during the resolution of DSS-induced murine colitis. The proportion of
CD206'M2 like macrophage was also decreased. Furthermore, the survival rate decreased
dramatically in mice treated with ZnPP. These results suggest that the resolution of DSS-induced
colitis is mediated by HO-1 inactivation. In conclusions, HO-I induced during the efferocytosis
plays a key role in the resolution of DSS-induced colitis by modulating the polarization of

macrophages.
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