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Abstract: [Objective] To investigate the effects of airway dysbacteriosis on the development of murine allergic airway diseases
(AAD). [Methods] Female C57BL/6 mice were neubulized with Vancomyein for 10 days and then were sacrificed. The bacterial pop-
ulation in bronchoalveolar lavage fluid (BALF) were evaluated using 16S rRNA high—throughput sequencing technology, exploring
the method of establishing an airway dysbacteriosis mouse model. After the mouse model was established successfully , airway dysbac-
teriosis mouse models were established by the same method, and based on that, the mice were sensitized and challenged with ovalbu-
min (OVA) to induce airway allergic inflammation. The frequency of nasal rubbing behaviors per mice was counted ; the total cell
number and eosinophil relative abundance in BALF were evaluated ; the lung tissue inflammation and goblet cell metaplasia were as-
sessed according to histopathological features ; and the IgE level in serum, IFN-v, IL-4 and IL-5 levels in BALF, and 11.-33 levels
in serum, BALF and intestine tissue were measured by ELISA. [Results] Nebulization of Vancomycin increased Bradyrhizobium ,
Sphingopyxis, Cupriavidus , Pelomonas, and decreased Akkermansia and Prevotella_6 in airway, inducing significant airway dysbacte-

riosis. Using the animal model, further study found that airway dysbacteriosis exacerbated OVA-induced airway allergic inflamma-
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tion, including increased nasal rubbing frequency, higher serum IgE level, more total cell count especially eosinophil infiltration,
more serious lung tissue inflammation and goblet cell metaplasia. Additionally, compared to OVA group, mice in Dysbacteriosis and
OVA group had significantly increased level of Th2 cytokine IL—4 and IL-5, and significantly decreased Thl cytokine TFN-yin
BALF, which revealed that mice in Dysbacteriosis and OVA group had more remarkable Th1/Th2 imbalance. Furthermore , IL-33 lev-
el showed a significant increase in BALF, but didn’t change in serum or intestine tissue in Dysbacteriosis and OVA group compared to
OVA group. Indicating that airway dysbacteriosis may only affect the local production of IL-33. [ Conclusions] An airway dysbacterio-
sis mouse model was established by Vancomycin nebulization successfully. Airway dysbacteriosis may activate innate lymphoid cells
(ILC) and Th2 cell by inducing local IL-33 secreting, which leads to the imbalance of Th1/Th2, and in turn promotes the develop-
ment of AAD.
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Mice were divided into 4 groups randomly. A : Dysbacteriosis + OVA group, mice were nebulized with Vancomycin, sensitized
and challenged with OVA 5 B: Dysbacteriosis group, mice were nebulized with Vancomycin, sensitized and challenged with OVA; C:
OVA group, mice were nebulized with NS, sensitized and challenged with OVA ; D : Control group, mice were nebulized, sensitized
and challenged with NS. Mice were nebulized with Vancomycin to induce airway dysbacteriosis, and based on that, the mice were
sensitized and challenged with OVA to induce airway allergic inflammation. NS : normal saline.
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Fig.1 The experimental groups and the animal model establishment method
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A: Histogram of the LDA scores computed for airway bacteria
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LDA scores computed for intestinal bacteria between the Control and
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A: Blank serum; B: 4 mg/L. standard serum; C: Sample; D:
Correlation analysis of Vancomycin concentration and HPLC peak
area, R*=0.9998, Y=13.145+46.346X, P < 0.001.
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A': Frequency of nasal rubbing, main effect of OVA: F =780, P = 0.000; interaction effect of Dysbacteriosis and OVA: F =9.046, P = 0.006;
B: IgE level in serum, main effect of OVA: F = 416.556, P = 0.000; interaction effect of Dysbacteriosis and OVA: F = 6.831, P = 0.015; C: Total
cell counts in BALF, x* = 22.066, P =0.000; D: Eosinophils relative abundance in BALF, x* = 25.601, P = 0.000; E: lung histology HE stain re-
flecting the severity and localization of inflammation and lung histology PAS stain reflecting the severity of goblet cell hyperplasia (HE, x 200; PAS,
% 200). F: lung histology inflammation score, main effect of OVA: F =301.329, P =0.000; interaction effect of Dysbacteriosis: F = 4.915, P =0.036;
G lung histology PAS score, x> =22.541, P =0.000.n=7.1): P < 0.05 vs Control ; 2): P < 0.001 vs Control ; 3): P < 0.05 vs OVA; ND:
not detected ; Dys: Dysbacteriosis.
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Fig.4 Effects of airway dysbacterosis on murine airway allergic inflammation
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Fig.5 Effects of airway dysbacteriosis on cytokine levels
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