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Effects of vitamin D, and glucocorticoid on levels of factors
associated with the TLR4/NF-kB signaling pathway in
children with bronchial asthma*

Chen Ling, Hu Jing-jiang, Qin Jun
(Department of Pediatrics, Jingzhou Hospital Affiliated to Yangtze University, Jingzhou, Hubei 434020, China)

Abstract: Objective To investigate the effects of vitamin D3 and glucocorticoid on levels of factors
associated with the Toll-like receptor 4 (TLR4)/nuclear factor-kappa B (NF-kB) signaling pathway in children with
bronchial asthma. Methods From January 2019 to January 2022, a total of 120 cases of children with bronchial

asthma admitted in our hospital were selected and divided into group A, B and C with the random number table, with
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40 cases in each group. All patients were given conventional treatment, on the basis of which those in the group C
and group B were administrated with placebo and glucocorticoids, respectively. Besides, patients in the group A were
additionally treated with both glucocorticoids and vitamin D,. The duration of symptoms including wheezing, chest
tightness, shortness of breath and cough was observed among children in the three groups. The mRNA expressions
of TLR4 and NF-«B, the levels of indicators related to the airway inflammation [eosinophil (EOS) count and levels
of interleukin-4 (IL-4), tumor necrosis factor-o (TNF-a) and C-reactive protein (CRP)], and the pulmonary function
[forced expiratory volume in one second (FEV)) percentage predicted (FEV %pred), forced vital capacity (FVC),
peak expiratory flow (PEF) and FEV1/FVC] before and after the treatment were analyzed and compared among the
groups. Results The duration of wheezing, chest tightness, shortness of breath and cough in group A was shorter
than that in group B and C, while that in group B was even shorter than that in group C (P < 0.05). The differences of
mRNA expressions of TLR4 and NF-kB before and after the treatment in group A were higher than those in groups B
and C, and those in group B were higher relative to those in group C (P < 0.05). The differences of the levels of IL-4,
TNF-0 and CRP as well as the EOS count before and after the treatment in group A were higher than those in groups
B and C, and those in group B were higher than those in group C (P < 0.05). The differences of FEV %pred, FVC,
FEV1/FVC and PEF before and after the treatment in group A were higher than those in group B and C, and those in
group B were even higher than those in group C (P < 0.05). Pearson correlation analysis showed that the mRNA
level of TLR4 was positively correlated with levels of IL-4, EOS, TNF-a and CRP (r =0.501, 0.574, 0.462 and
0.474, all P <0.05), and the mRNA level of NF-«kB was also positively correlated with levels of IL-4, EOS, TNF-a
and CRP (» =0.496, 0.522, 0.485 and 0.492, all P <0.05). In addition, both mRNA levels of TLR4 and NF-kB were
negatively correlated with FEV %pred, FVC, FEV /FVC and PEF (for TLR4: r =-0.596, -0.542, -0.513 and -0.505,
all P <0.05; for NF-«xB: r =-0.561, -0.505, -0.526 and -0.518, all P <0.05). Conclusions Treatment with vitamin D,
and glucocorticoid could alleviate airway inflammation and effectively improve the pulmonary function by
regulating the TLR4/NF-kB signaling pathway in children with bronchial asthma, and is of great clinical value.
Keywords: bronchial asthma; children; vitamin D;; glucocorticoid; Toll-like receptor 4; nuclear factor-kappa

B; signaling pathway
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