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Effects of probiotics on gut microbiota and inflammation in rat
models of chronic obstructive pulmonary disease*
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Abstract: Objective To investigate the effects of probiotics on gut microbiota and inflammation in the rat
models of chronic obstructive pulmonary disease (COPD). Methods Thirty male rats were randomly divided into
the control group, the COPD group, and the treatment group, with 10 rats in each group. The COPD rat models were
established by cigarette smoke stimulation and intragastric administration of lipopolysaccharide (LPS), and the rats

in the treatment group were given probiotics for 28 days at a dose of 0.9 CFU/g/(kg-d). The general conditions of
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rats in each group were monitored, and the histopathological changes and fibrosis of the lung tissues were observed
by hematoxylin and eosin (HE) staining and Masson staining. The expression of a-smooth muscle actin (a-SMA)
was measured by immunofluorescence, and the serum levels of C-reactive protein (CRP), interleukin-8 (IL-8), and
tumor necrosis factor- a (TNF- o) were quantified by enzyme-linked immunosorbent assay (ELISA). The gut
microbiota were cultured in the selective mediums and the average number of colonies was determined. Results
The rats in the control group exhibited normal food intake and activities, and their hair was smooth. In contrast, rat
models of COPD showed reduced food intake, shortness of breath, frequent cough, and their hair was dry and looked
messy. However, these symptoms were relieved to a certain extent in the treatment group. Under the light
microscope, the lung tissues of the control group were normal without inflammatory infiltration and fibrosis. The rat
models of COPD exhibited severe bronchiolar stenosis and deformation, inflammatory infiltration in the lung tissues,
and pulmonary fibrosis, while oral administration of probiotics effectively ameliorated the pathological changes. The
expression of a-SMA in the COPD group was higher than that in the control group, while that was decreased in the
treatment group (P < 0.05). The serum levels of CRP, IL-8, and TNF-a in the COPD group and the treatment group
were higher than those in the control group (P < 0.05), whereas they were decreased in the treatment group
compared with the COPD group (P < 0.05). The frequencies of Enterococcus and Enterobacter in the COPD group
and the treatment group were higher than those in the control group (P < 0.05), and they were lower in the treatment
group compared with the COPD group (P < 0.05). The frequencies of Lactobacillus and Bifidobacterium in the
COPD group were lower than those in the control group (P < 0.05), and they were higher in the treatment group

compared with the COPD group (P < 0.05). Conclusions Probiotics may ameliorate the lung injury, improve the
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composition of the gut microbiota, and mitigate the inflammation in rat models of COPD.
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