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Fig. 1 The expression of IL-23 in lung of mice simultaneously exposed
to PBS or Dp and 3 days of cigarette smoke extract (CSE). a
Experimental protocol. The expression of IL-23 from lung was detected
after instillation of Dp with or without CSE. b The protein level of IL-23

in crushed lung was detected using ELISA. c The expression of IL-23 in
lung was detected using immunohistochemistry staining (IHC). d IL-23
IHC quantification. e The expression of IL-23 in lung was detected using
immunofluorescence staining (IF, green). *p < 0.05, **p < 0.01
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Fig. 2 The evaluation of asthmatic phenotypes in anti-IL-23 Ab-treated
mice during sensitization period. a Experimental protocol for house dust
mite and cigarette smoke extract induced asthma model of study. b
Methacholine hyperresponsiveness was measured 24 h after the last chal-
lenge. c The numbers of eosinophils and neutrophils in BALF. d Lung

histology after the last challenge (a: PBS, b: CSE, c: Dp, d: Dp/CSE, e:
CSE + anti-IL-23 Ab, f: Dp + anti-IL-23 Ab, g: Dp/CSE + anti-IL-23 Ab,
H&E stain, × 200). e SerumDp-specific IgG1 was evaluated after the last
challenge. OD, optical density; *p < 0.05; **p < 0.01
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Fig. 3 The population of Th2 cells, IL13 + ILC2 after challenge and the
numbers of DCs, the level of innate pro-Th2 cytokines after the last
sensitization. a–c IL13 or IL5-produced CD4+ T cells and IL13- pro-
duced type 2 innate lymphoid cells from lung were evaluated after the
last challenge in anti-IL-23 Ab-treated mice during sensitization. After
treatment of anti-IL-23 Ab in the sensitization period, mice were

sacrificed 24 h after the last sensitization. After sacrifice, lung draining
lymph nodes were isolated from mice. d The numbers of MHCII+
CD86+ cells in CD11c + DCs were determined using flow cytometry.
e–f The levels of IL-33 and TSLP in the supernatants of crushed lungs
were determined using ELISA; *p < 0.05; **p < 0.01
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Fig. 4 The expression of IL-23R in lung of mice after sensitization and
asthmatic phenotypes after challenge in anti-IL-23R Ab-treated mice dur-
ing sensitization period. The expression of IL-23R in lung of mice simul-
taneously exposed to PBS or house dust mite and 3 days of cigarette
smoke extract. a The expression of IL-23R in lung was detected using

immunohistochemistry staining (IHC). b IL-23R IHC quantification.
After treatment of anti-IL-23R Ab in the sensitization period, mice were
sacrificed 24 h after the challenge. c Methacholine hyperresponsiveness
was measured 24 h after the last challenge. d The number of eosinophils
and neutrophils in BALF. *p < 0.05, **p < 0.01

J Mol Med (2019) 97:951–956 955



Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

Fig. 5 The population of IL13+ CD4+ Tcells, IL13 + ILC2 after
challenge and the numbers of DCs, the level of innate pro-Th2 cytokines
after the last sensitization. a Serum Dp-specific IgG1 was evaluated after
the last challenge in anti-IL-23R Ab-treated mice during sensitization. b–
c IL13- produced CD4+ T cells and IL13-produced type 2 innate lym-
phoid cell from lungwere evaluated after the last challenge in anti-IL-23R
Abtreated mice during sensitization. After treatment of anti-IL-23R Ab in

the sensitization period, mice were sacrificed 24 h after the last sensitiza-
tion. After sacrifice, lung draining lymph nodes were isolated from mice.
d The numbers of MHCII+ CD86+ cells in CD11c + DCs were deter-
mined using flow cytometry. e–f The levels of IL-33 and TSLP in the
supernatants of crushed lungs were determined using ELISA. *p < 0.05,
**p<0.01
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