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[Abstract] Objective To compare the fidelity of chronic obstructive pulmonary disease (COPD) models established using
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two methods: exposure to cigarette smoke (CS) and exposure to motor vehicle exhaust (MVE) in rats. Methods Twenty-four male
SD rats were randomly divided into control, CS-exposed (CS), and MVE-exposed (MVE) groups, with 8 rats per group. Rats in CS
and MVE groups were exposed to CS or MVE, respectively, to induce COPD models. After COPD model established, lung function of
each group was assessed. Bronchoalveolar lavage fluid (BALF) was collected to measure inflammatory cell counts, levels of
inflammatory cytokines interleukin-6 (IL-6) and tumor necrosis factor (TNF)-a, and expression levels of mucin SAC (MUCSAC).
Lung tissue sections were stained with hematoxylin and eosin (HE) to observe pulmonary tissue and airway pathological changes.
Periodic acid-Schiff (PAS) staining was used to detect goblet cell hyperplasia in airways. Results Compared with control group, rats
in CS and MVE groups showed significantly increased inspiratory resistance (RI), total lung capacity (TLC), and lung static
compliance (Cchord) (P<0.05), while expiratory flow parameters FEV,,/FVC were significantly decreased (P<0.05). Compared with
MVE group, rats in CS group had significantly higher R, TLC, and Cchord (P<0.05), and lower FEV, /FVC (P<0.0S). HE staining of
lung tissues showed that mean linear intercept (MLI) was significantly higher in both CS and MVE groups compared with control
group (P<0.05), with CS group having higher MLI than MVE group (P<0.0S). BALF analysis revealed that white blood cells,
neutrophils, macrophages, lymphocytes, IL-6, and TNF-a levels were significantly higher in both CS and MVE groups compared with
control group (P<0.05), and inflammatory cell counts, IL-6, and TNF-a levels were higher in CS group compared with MVE group
(P<0.0S). PAS staining of lung tissues indicated that goblet cells in large airways were significantly increased in both CS and MVE
groups compared with control group (P<0.0S), with CS group showing higher goblet cell counts than MVE group (P<0.0S).
Expression levels of MUCSAC in BALF were significantly higher in both CS and MVE groups compared with control group (P<0.05),
with CS group having significantly higher MUCSAC levels than MVE group (P<0.05). Conclusions Exposure to CS or MVE can
establish a rat model of COPD, with CS exposure better mimicking characteristics of acute exacerbation of COPD compared to MVE
exposure.

[Keywords] chronic obstructive pulmonary disease; cigarette smoke; motor vehicle exhaust; animal model
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%% COPD Zm™ ., HEf, COPD k=AM
773, X I KT 0 K ML AR i =
PRE COPD [WFGYT Ik, 7 B AaE T 5 1y gh A
RUTF e 2 307 S ee b ot DMe k2ot ko i
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P 1.5 emx1.5 em /MLS /N AHIE, B 1 sh¥r s,
[i] B5F 2R FH 1330 HL PAB-S200 4 501 WA 5 ) Y 35 22 45 Wi
T FEXRAS IR . TR AMASRLL 5 (0,. CO); FECS
T 58 b AR TP R 2 U D R AR N RS SRR B, O, Uk
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Tab.1 Comparison of rat lung function parameters between the three groups (x+s, n=8)
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Fig.1 Histopathological changes of lung tissues in rats (HE staining, x100)
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Tab.2 Comparison of cell count and differential cell count in BALF of mice in each group (x10*/ml, x+s, n=8)
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Tab.3 Comparison of IL-6 and TNF- o contents in BALF of
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Fig.2 PAS staining of lung tissues and MUCSAC level in BALF of rats
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