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Background: Asthma is one of the most common chronic 
respiratory diseases in children. Lipopolysaccharide(LPS)
is found in the cell wall of Gram-negative bacteria and is a 
ubiquitous component in our environment. Studies showed 
that LPS enhanced antigen-specific allergic responses, while 
other studies showed that LPS exposure protected from 
asthma. Our previous study found that the discrepancies 
may be due to the different LPS exposure concentrations 
and stages, and low-dose LPS inhalation in neonatal mice in-
duces endotoxin tolerance, thereby offering protection from 
later asthma development by increasing Treg cells while 
decreasing Th2 and Th17 cells. It’s reported that the ligand 
of glucocorticoid-induced tumour necrosis factor receptor 
(GITRL) plays an important role in immunoregulation by in-
hibiting Treg cells while inducing CD4+T cells. However, its 
role in modulating allergic asthma is unknown.

Methods: Three-day-old wild-type and Toll-like receptor 4 
(TLR4)-deficient neonatal mice were exposed to low-dose 
LPS (1ug) intranasally for 10 consecutive days prior to ov-
albumin (OVA)-induced asthma. Primary CD11c+DCs and 
CD4+T-cells with or without low-dose LPS pre-exposure be-
fore OVA stimulation were co-cultured in vitro. The T cells 
skewing and DCs GITRL were measured. Meanwhile, asthma 
phenotype is measured after artificial GITRL over-expres-
sion, to confirm the effect of GITRL in asthma mice with low-
dose LPS pre-exposure.

Results: Low-dose LPS pre-exposure upregulated the Treg 
response and downregulated pathogenic Th2 and Th17 re-
sponses through promoting apoptosis of Th2 and Th17 cells. 
Low-dose LPS pre-exposure downregulated dendritic cells 
(DCs) GITRL expression and T-cell GITR expression. Artificial 
DCs GITRL expression abrogated

the tolerogenic Treg-skewing effect of low-dose LPS pre-ex-
posure. Low-dose LPS pre- exposure inhibited TRIF/IRF3/

IFNβ signaling in a TLR4- dependent manner and this tolero-
genic DCs GITRL downregulation was attributable to TRIF/
IRF3/IFNβ signaling inhibition.

Conclusions: Low-dose LPS pre-exposure produces tolero-
genic Treg skewing in neonatal asthmatic mice, a phenom-
enon attributable to TLR4-dependent TRIF/IRF3/IFNβ-medi-
ated DCs GITRL downregulation.
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