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Effects and mechanism of plumbagin on the inflammatory response and oxidative stress in rats with
AECOPD

WANG Yaru', XU Peipei’, LI Shirong' (1. Dept. of Respiratory and Critical Care Medicine, Jiangbei Campus,
Zhongda Hospital Southeast University, Nanjing 210044, China;Z2. Dept. of Hematology, Nanjing Drum Tower
Hospital, Nanjing 210008, China)

ABSTRACT OBJECTIVE To explore the effects and potential mechanism of plumbagin on the inflammatory response and
oxidative stress in rats with acute exacerbation of chronic obstructive pulmonary disease (AECOPD) based on Notchl/GATA3
signaling pathway. METHODS Ten rats were randomly selected as the control group; another 65 rats were used to establish the
AECOPD model by inhaling cigarette smoke, intratracheal administration of endotoxin, and nasal inoculation of bacteria. The 50
successfully modeled rats were randomly divided into the AECOPD group, plumbagin low-dose group (10 mg/kg) , plumbagin
high-dose group (50 mg/kg) , positive control group (dexamethasone 0.09 mg/kg), and high-dose plumbagin+Jaggedl (Notchl
activator) group (50 mg/kg+25 mg/kg) , with 10 rats in each group. Each group was administrated intragastrically or
intraperitoneally with the corresponding drug solution or normal saline, once a day for 28 consecutive days. After the last
administration, the lung function indicators (peak expiratory flow, the ratio of forced expiratory volume in 0.3 seconds to forced
vital capacity), the number of inflammatory cells (white blood cells, lymphocytes, neutrophils, macrophages) in bronchoalveolar
lavage fluid, the levels of inflammatory factors [interleukin-6 (IL-6), IL-10, tumor necrosis factor-a (TNF-a)] in lung tissue, and
the contents of oxidative stress indicators [superoxide dismutase (SOD) , malondialdehyde (MDA)] in lung tissue were all
determined in each group; the pathological changes of lung tissue and the pathological scores, as well as protein expressions of
mucin 5ac (Mucbac), Notchl and GATA3 in lung tissue were also detected. RESULTS Compared with the control group, the lung
tissue of the AECOPD group rats showed severe damage to the
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alveolar wall structure, with a large number of inflammatory

cells infiltration and accompanied by pathological changes such
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decreased; while the number of various inflammatory cells, IL-6 and TNF-a levels, MDA content, pathological score, as well as

protein expressions of Mucbac, Notchl and GATA3 were significantly increased or upregulated (P<<0.05). Compared with the

AECOPD group, the pathological changes in the lung tissue of the rats in each plumbagin dose group were significantly alleviated,

and the above quantitative indicators were significantly improved, and the improvement was more obvious in the plumbagin high-

dose group (P<<0.05). Jaggedl significantly reversed the protective effect of high-dose plumbagin on lung injury and related
indicators in AECOPD rats (P<<0.05). CONCLUSIONS Plumbagin can inhibit the inflammatory response and oxidative stress in

the lungs of AECOPD rats, alleviate lung damage, and improve lung function. The above effects may be related to the inhibition of

the Notchl/GATAS3 signaling pathway.
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