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ABSTRACT Objective: To explore the mechanism of budesonide's influence on autophagy and barrier function of airway epithelial
cells in asthmatic rats by interfering with mitochondrial calcium single transport protein. Methods: Thirty male SD rats were used as the
research objects and were divided into 3 groups according to the purpose of the experiment: control group (healthy reared rats as a con-
trol, normal saline as a vehicle for control treatment, n=10), asthma group (a rat asthma model induced by OVA, n=10), budesine German
group (aerosol budesonide used to treat rats with allergic asthma, n=10). Calcium assay kit and Western blot were used to analyze Ca*
uptake and MCU protein expression in rat airway epithelial cells. TEER and TRITC fluorescence analysis were used to detect the barrier
function in rat airway epithelium. The protein expressions of ZO-1 and E-cadherin, which are related to the barrier function of airway ep-
ithelial cells, were analyzed by immunohistochemistry. The levels of inflammatory factors IL-4, IL-5 and IL-13 in the BALF supernatant
were analyzed by ELISAF. ROS content and caspase-3 activity in BALF were analyzed by dihydroethidium derivatives and Western blot-
ting. Results: Compared with the control group, the Ca* concentration of the asthma group was lower, and the expression of MCU pro-
tein was increased(P<0.05). Compared with the asthma group, the Ca* concentration of the budesonide group was higher, and the expres-
sion of MCU protein was lower (P<0.05). Compared with the control group, the asthma group had lower TEER and higher TRITC (P<0.
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05), and the budesonide group had higher TEER and lower TRITC than the asthma group (P<0.05). The protein expression of ZO-1 and
E-cadherin in the asthma group was lower than that in the control group (P<0.05), and the protein expression of ZO-1 and E-cadherin in
the budesonide group was higher than that in the asthma group (P<0.05). The levels of IL-4, IL-5 and IL-13 in the asthma group were
higher than those in the control group (P<0.05), and the levels of IL-4, IL-5 and IL-13 in the budesonide group were lower than those in
the asthma group (P<0.05). The bronchi and alveolar structure of the control group were not abnormal. Compared with the control group,
rats in the asthma group showed thickened alveolar septum, visible pulmonary capillary edema, and a large number of inflammatory cell
infiltrations in pulmonary capillaries and alveolar spaces (P<0.05). Compared with the asthma group, the budesonide group significantly
reduced the severity of lung lesions (P<0.05). The expression of LC3B II/I, ATGS, Beclin-1 and LC3II in the asthma group was higher
than that in the control group (P<0.05), and the expression of LC3B II/I, ATGS, Beclin-1 and LC3II in the budesonide group was lower
than that in the asthma group(P<0.05). Compared with the control group, the ROS content and caspase-3 activity were higher in the asth-
ma group(P<0.05), and the budesonide group was lower than the asthma group ROS content and caspase-3 activity (P<0.05). Conclusion:

Budesonide mediates the barrier integrity and autophagy level of airway epithelial cells by regulating the expression of MCU, so as to al-

leviate airway inflammation and improve asthma symptoms.
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Table 1 Ca* absorption and MCU protein imprint analysis

Groups MCU
Control group 0.16+ 0.02 1.14%+ 0.03
The Asthma group 0.07+ 0.01 1.95+ 0.18
The Budenide Formation 0.12+ 0.03 1.26+ 0.05
F 13.052 11.684
P 0.013 0.006
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Table 2 Analysis of airway epithelial cell barrier function in asthma rats

Groups TEER(Q x 10°cm?) TRITC(1 mg/mL)
Control group 3.75+ 0.26 1.06x 0.01
The Asthma group 1.23+ 0.06 1.54%+ 0.04
The Budenide Formation 2.83%+ 0.17 1.18+ 0.02
F 9.632 14.569
P 0.002 0.015
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Table 3 Immunohistochemical expression of ZO-1 and histochemistry

Groups Z0O-1 E-cadherin
Control group 1.85+ 0.17 1.92+ 0.18
The Asthma group 1.16x 0.08 1.05+ 0.03
The Budenide Formation 1.86% 0.15 1.88+ 0.16
F 13.729 9.021
P 0.002 0.034
& 4 ELISA 947
Table 4 ELISA Analysis
Groups IL-4(pg/mL) IL-5(pg/mL) IL-13(pg/mL)
Control group 8.35+ 2.61 4.68+ 0.75 58.97+ 6.22
The Asthma group 31.54% 527 11.29+ 1.88 275.28+ 46.58
The Budenide Formation 17.58+ 3.06 7.33% 1.43 194.14+ 26.36
F 12.815 14.276 10.776
P 0.012 0.037 0.007
x5 BEMESHAEEXEFHRE
Table 5 Protein imanalysis the expression of autophagage related factors
Groups LC3B II/I ATGS Beclin-1 LC31I
Control group 1.14+ 0.04 1.06% 0.02 1.12+ 0.02 1.05+ 0.01
The Asthma group 1.96% 0.19 2.14+ 0.20 2.06 0.19 1.97+ 0.18
The Budenide Formation 1.06x 0.02 1.26% 0.11 1.32+ 0.13 1.24+ 0.13
F 14.826 9.381 10.775 13.193
P 0.024 0.015 0.005 0.034
% 6 ROS #0 caspase-3 &S
Table 6 ROS and caspase-3 activity analysis
Groups ROS caspase-3
Control group 1.46x 0.25 1.16x 0.11
The Asthma group 3.28+ 0.72 1.85+ 0.18
The Budenide Formation 1.82+ 0.41 1.34% 0.13
F 9.403 12.724
P 0.006 0.011
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