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Abnormally differentiated subsets of intestinal macrophage cause excess immune-response to
the enteric bacteria

Nobuhiko Kamada
Division of Gastroenterology, Department of Internal Medicine, School of Medicine, Keio
University

Although precise etiologies of inflammatory bowel diseases (IBDs) including Crohn’s
disease and ulcerative colitis remain unclear, pathogenic roles of the gut flora in initiation and
perpetuation of intestinal inflammation have been proposed. Macrophages (M¢s), the major
population of tissue-resident mononuclear phagocytes, play key roles in bacterial recognition
and elimination as well as in polarization of innate and adaptive immunities. Since the
intestinal mucosa of the gut is aways exposed to numerous enteric bacteria including both
pathogenic and non-pathogenic bacteria, it is considered that the gut may possess regulatory
mechanisms preventing excessive inflammatory responses. On the other hand, it has become
evident that abnormal innate immune responses to enteric bacteria are responsible for the
pathogenesis of 1BD.

In recent years, M¢s are classified into two subsets in human; GM-CSF induces
GM-M¢s and M-CSF induces M-M¢s. These two subsets display largely opposite functions.
GM-M¢s, a pro-inflammatory macrophage subset, have antigen-presenting function and
produce low level of I1L-10 and large amount of IL-12 and IL-23 in response to infection with
bacteria or exposure to bacterial components and promotes the development of Th1l immunity.
Whereas, M-M¢s, an anti-inflammatory macrophage subset, have strong phagocytic and
bacteriocidal function, and produce high amount of 1L-10 and failed to produce IL-12 and IL-23
in response to bacteria stimuli. However, precise roles of these M¢ subsets for the
pathogenesis of IBD are unknown. In the present study, we examined the mechanisms how
enteric bacteria recognition by intestinal M¢s induces intestina inflammation by using an IL-10
deficient mice colitis model.

It was become evident by our present study that intestinal macrophages from wild-type
mice produced large amount of IL-10 and failed to produce IL-12p70 and IL-23 in response to
enteric bacteria, such as Escherichia coli or Enterococcus faecalis. Moreover, M-CSF/GM-CSF
expression level ratios in murine colonic tissues were dramatically higher than in other tissue.
These results suggest that M-CSF rich conditions in colonic tissues might play an important role
for differentiation of intestinal M¢s as anti-inflammatory M¢s, and intestina M¢s may play
important roles in gut homeostasis. In contrast, in vitro differentiated M-M¢s and intestinal M¢s
from IL-10 deficient mice produced abnormally large amount of IL-12p70 and IL-23 in



response to enteric bacteria. Surprisingly, the abnormal 1L-12p70 hyperproduction from M-M¢s
from IL-10 deficient mice was improved by exogenous IL-10 supplementation during the
differentiation process. These results suggest that intestind M¢s and M-M¢s act as
anti-inflammatory M¢s, and suppress excess inflammation induced by enteric bacteriain normal
state. In IL-10" mice, however, such M¢ subsets differentiated into abnormal phenotype under
IL-10 deficient environment, and enteric bacteria recognition by abnormally differentiated
subsets of intestinal M¢ may lead to Th1l-dominant colitis vialL-12 and IL-23 hyperproduction.

Our data provide new insights into the intestinal macrophages-gut flora relationship in
the development of colitisin IL-10 deficient mice.



