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Effects of electroacupuncture on apoptosis and inflammation in rats with chronic obstructive

pulmonary disease based on integrated stress responses
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[ABSTRACT] Objective To observe the effect of electroacupuncture on rats with chronic obstructive pulmonary

disease (COPD), so as to explore its potential mechanisms. Methods Thirty SD rats were randomly divided into a
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control group, a model group, and an electroacupuncture group, with 10 rats in each group. The COPD model was
established by combining lipopolysaccharide instillation with smoke exposure. Following successful modeling, the
electroacupuncture group received bilateral electroacupuncture at the “Feishu” (BL23) and “Zusanli” (ST36) points
(dense-disperse wave, 4 Hz/20 Hz, 1—3 mA) , once daily, 20 min/session, for 2 consecutive weeks. General
conditions of rats in each group were compared before and after intervention. Post-intervention, histopathological
changes in lung tissue were observed via HE staining. Serum levels of interleukin (IL)-6, IL-10, tumor necrosis factor-a
(TNF-a), and IL-1B were measured by ELISA. TUNEL staining was used to detect apoptosis in lung tissue, and the
apoptosis index was calculated. The protein and mRNA expressions of protein kinase R-like endoplasmic reticulum
kinase (PERK) , eukaryotic initiation factor 2a (elF2a) , activating transcription factor 4 (ATF4), C/EBP homologous
protein (CHOP) , B-cell lymphoma-2 (Bcl-2) , and Bcl-2-associated X protein (Bax) in lung tissue were detected by
Western blot and real-time quantative PCR respectively. Results Compared with the control group, rats in the model
group exhibited poorer general condition after intervention, with significant pathological damage in lung tissue; serum IL-6,
TNF-a and IL-1pB levels and the apoptosis index in lung tissue were significantly increased (P<0.01), and serum IL-10
level was decreased (P<0.01). The protein and mRNA expressions of PERK, elF2a, ATF4, CHOP and Bax in lung
tissue were increased (P<0.01, P<0.05) , while Bcl-2 protein and mRNA expressions were decreased (P<0.01).
Compared with the model group, rats in the electroacupuncture group showed improved general condition and reduced
pathological damage in lung tissue; serum IL-6, TNF-a and IL-1B levels and apoptosis index were decreased ( P<0.05,
P<0.01), and serum IL-10 level was increased (P<0.01). The protein and mRNA expressions of PERK, elF2a, ATF4,
CHOP and Bax in lung tissue were decreased (P<0.05), and Bcl-2 protein and mRNA expressions were increased ( P<
0.05). Conclusion Electroacupuncture ameliorates lung injury in COPD rats, potentially by inhibiting the PERK/elF2a/
ATF4/CHOP cascade of the integrated stress response pathway, thereby reducing apoptosis and inflammation.
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