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macrophages and alleviates pulmonary inflammatory response in mice with chronic obstructive pulmonary disease
(COPD) by regulating the expression and nucleo-cytoplasmic translocation of nuclear receptor 77 (Nur77) , affecting
the interaction between Nur77 and tumor necrosis factor receptor-associated factor 2 (TRAF2). Methods Ten male
C57BL/6 mice were randomly selected as the blank group, and the remaining 30 mice were exposed to cigarette smoke
for 3 months to establish the COPD mouse model. The successfully modeled mice were randomly divided into model
group, electroacupuncture group, and antagonist+electroacupuncture group, with 10 mice in each group. Mice in the
electroacupuncture group and antagonist+electroacupuncture group received electroacupuncture at bilateral “Feishu”
(BL13) and “Zusanli” (ST36), once a day for 20 min per session, for a total of 14 days. Mice in the antagonist+
electroacupuncture group were intraperitoneally injected with Nur77 antagonist DIM-C-pPhOH (25 mg/kg) 30 min
before daily electroacupuncture treatment, once a day for 14 consecutive days. An animal respiratory function analyzer
was used to detect pulmonary function indicators including forced vital capacity (FVC) , forced expiratory volume in
0.05 s (FEV0.05), forced expiratory volume in 0.1 s (FEV0.1), FEV0.05/FVC ratio and FEV0.1/FVC ratio. HE staining
was performed to observe the pathological morphological changes of lung tissue. ELISA was adopted to detect the
contents of interleukin (IL) -6, IL-1B and tumor necrosis factor (TNF) - a in bronchoalveolar lavage fluid (BALF).
Colorimetric assay was used to measure superoxide dismutase (SOD) activity and malondialdehyde (MDA) content in
lung tissue. Transmission electron microscopy was used to observe the changes of autophagosomes in pulmonary
macrophages. Western blot was used to detect the protein expressions of Nur77, TRAF2, microtubule-associated
protein 1 light chain 3 (LC3) and autophagy adaptor protein P62 in lung tissue. Real-time fluorescent quantitative PCR
was used to detect the mRNA expression levels of Nur77 and TRAF2 in lung tissue. Co-immunoprecipitation (Co-IP)
was applied to test the interaction between Nur77 and TRAF2. Results Compared with the blank group, the
respiratory function indicators of mice in the model group were decreased (P<0.01, P<0.05) ; the alveolar wall
thickened, multiple alveoli fused to form large vesicle-like structures accompanied by diffuse infiltration of a large
number of inflammatory cells. The contents of IL-6, IL-1p and TNF-a in BALF were increased (P<0.01); SOD activity
and P62 protein expression in lung tissue were decreased (P<0.01); MDA content, LC3 [[/LC3 | ratio and TRAF2
protein level were increased (P<0.01, P<0.05). Nuclear Nur77 expression was up-regulated (P<0.01) while
cytoplasmic Nur77 expression was down-regulated (P<0.01). Nur77 mRNA expression was decreased (P<0.01) and
TRAF2 mRNA expression was increased (P<0.05). The relative binding capacity between Nur77 and TRAF2 was
declined (P<0.01), and the number of autophagosomes in macrophages was significantly increased under electron
microscope. Compared with the model group, all indicators in the electroacupuncture group were reversed (P<0.05, P<
0.01). Compared with the electroacupuncture group, the above indicators in the antagonist + electroacupuncture group
were reversed (P<0.05, P<0.01). Conclusion Electroacupuncture can up-regulate Nur77 expression, promote its
translocation from nucleus to cytoplasm, enhance the interaction between Nur77 and TRAF2, regulate autophagy-
related proteins, inhibit excessive autophagy of pulmonary macrophages, and relieve pulmonary inflammatory response
in COPD.

[KEYWORDS] Electroacupuncture; Chronic obstructive pulmonary disease; Nuclear receptor 77; Tumor necrosis

factor receptor-associated factor 2; Macrophage autophagy
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