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Investigation of repair mechanisms of tissue injury based on
macrophage-triggered innate immune response
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Phagocytic clearance of apoptotic cells by macrophages, termed
efferocytosis, is one of the important functions for tissue repair and resolution of inflammation.
It has been reported that impaired efferocytosis was observed in airway diseases such as asthma. In
the present study, we investigated the involvement of efferocytosis in type 2 immune responses.
NC/Nga mice, which exhibit a type 2-prone immune response, showed decreased phagocytosis of latex
beads and efferocytosis of apoptotic cells in bone marrow-derived macrophages compared to BALB/c
mice. The clearance rate of apoptotic cells by alveolar macrophages in NC/Nga mice was decreased
compared to that in BALB/c mice under normal and inflammatory conditions. These results suggested
that impaired efferocytosis might promote type 2 immune responses.
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B Figure 1 Phagocytosis of latex beads

BMDM (2.0 x 10°) generated from BALB/c mice or

NC/Nga mice were treated with FITC-labeled latex

beads for 2 h, and phagocytic capacity was analyzed by

flow cytometry.

(A) Representative histograms of phagocytosis by
CD11b™ F4/807 cells.

(B) Quantification of phagocytosis was expressed as the
MFI of ingested beads per each positive cell.

Results are expressed as mean + SD of technical

triplicates and shown as representative of at least three-

MFI1

FITC Balble  Nole independent experiments.
Asterisks indicate significant differences (p < 0.05).
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Figure 2 Efferocytosis of apoptotic Jurkat T cells by BMIDM
BMDM (3.0 x 10° cells) generated from BALB/c mice or
100 « 100 « NC/Nga mice were treated with CFSE-labeled apoptotic or

k viable Jurkat T cells (1.5 x 106 cells) for 2 or 24 h. Cells were

then washed. and efferocytic capacity was analyzed by flow

cytometry. Efferocytosis after treatment with viable or apoptotic
Jurkat T cells for 2 h (left) or 24 h (right) was determined as the
percentage of CFSE-positive cells in CD11b+ F4/80+
macrophages. Results are expressed as mean = SD of technical
triplicates and shown as representative of three- (2 h) or two- (24
h) independent experiments. Asterisks indicate significant
differences (p < 0.05).
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Figure 3 Efferocytosis of apoptotic Jurkat T cells by alveolar macrophages in vivo
CFSE-labeled apoptotic Jurkat T cells (1.0 x 10° cells) were intratracheally administered to BALB/c and NC/Nga mice.
BALF cells were collected at 4 h after administration, and efferocytic capacity was analyzed by flow cytometry.
(A) Representative dot plots of CD11c vs. CFSE fluorescence intensity of CD11c positive cells. Numbers indicate the
percentage of cells in each gate.
(B) Efferocytosis of apoptotic Jurkat T cells was determined as the percentage of CFSE-positive cells in CD11c+ F4/80+
macrophages. Results are expressed as mean = SD of technical triplicates and shown as representative of three-
independent experiments. Asterisks indicate significant differences (p < 0.05).
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Figure 4 Involvement of efferocytosis in papain-induced airway
inflammation

BALB/c and NC/Nga mice were immunized intranasally with 50 pg
papain for 3 consecutive days. BALF were collected at day 4.

(A) Frequency of neutrophils, eosinophils, macrophages in CD45~
cells were determined in BALF by flow cytometry. Results are
expressed as mean + SD from a single experiment representative of
at least three experiments with n =5 mice per group.

(B) Frequency of efferocytic cells (macrophages containing
neutrophils) (CD1lc¢™ CDI1lb™ Gr-17) in CD45" cells were
determined in BALF by flow cytometry. Results are expressed as
mean * SD from a single experiment representative of at least three
experiments with n = 5 mice per group. Asterisks indicate
significant differences (p < 0.05).
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