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Effects of carotid body injury on respiratory regulation in COPD rat model

XU Bei-zheng',ZHAO Xiao—yun®?, YANG Yang*, WANG Jing’, LIU Shan®

(1.School of Basic Medical Sciences, Tianjin Medical University, Tianjin 300070, China;2.Clinical College of Thoracic Medicine, Tianjin
Medical University, Tianjin 300222, China;3.Department of Pulmonary and Critical Care Medicine, Tianjin Chest Hospital, Tianjin
300222, China;4.Department of Endocrinology, Tianjin Chest Hospital, Tianjin 300222, China;5.Department of Pathology, Tianjin Chest
Hospital, Tianjin 300222, China;6.Tianjin Institute of Cardiovascular Disease , Tianjin 300222, China)

Abstract Objective: To investigate the effect of carotid body chemical injury on respiratory movement in rats with chronic obstructive
pulmonary disease (COPD). Methods: According to the method of random number table,30 Wistar rats were divided into two groups: the
COPD group(n=20) and the control group(n=10). The COPD model was established by fumigation combined with LPS intratracheal
injection,and the control group (n=10) was fed without fumigation under the same conditions and intratracheal instillation of normal
saline. In the experimental group, after 8 weeks of successful modeling, the bilateral carotid body( CB) was exposed by median cervical
incision,and the bifurcation of the common carotid artery was wrapped with a filter strip infiltrated with hydrogen peroxide,resulting in
chemical injury of the common carotid body, while in the control group, after the bilateral common carotid artery was separated and exposed
with the same method, the bilateral common carotid artery was wrapped with NS filter paper,and the carotid body was treated with sham
injury. The respiratory physiological indexes such as respiratory frequency,expiratory interval,inspiratory interval, inspiratory/expiratory
ratio and the results of blood gas analysis in each group were recorded and statistically analyzed. After the establishment of the model, the
bilateral carotid arteries of all rats were taken for pathological observation. Results: Respiratory physiological indexes: the respiratory rate
of COPD rats before CB injury was significantly higher than that of the control group(=3.186, P=0.004 ). After CB injury , the respiratory rate
of COPD rats was lower (1=-3.266,P=0.003),the inspiratory time was longer (#=3.989,P<0.001) and the inspiratory/expiratory ratio was
higher than that of the control group(1=6.103,P<0.001 ). Self—control showed that the respiratory rate decreased in both COPD rats and con—
trol rats after CB injury(control group ¢,=5.136, COPD group ,=9.656,P<0.001). Results of blood gas analysis: plasma pH and arterial oxy—
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gen partial pressure of COPD rats before and after CB injury were lower than those of control group, while partial pressure of carbon dioxide

were higher than those of control group (inter—group control before injury t,y=—5.996 ,tp,c0 =11.640,t,,, =—3.415, inter—group control

after injury t,y=—13.874 1,00 =13.475, 1,4 =—17.295 ; self-control of COPD group before and after injury t,;,;=—13.781, 1, =4.341,
L py0, =6.019;self —control of control group before and after injury ¢,;=3.766,1 ¢, ==2.858 14, =17.394,all P<0.05 ). Under the

pathological section of the carotid body,the parenchyma cells (glomus and sustentacular cells) were obviously proliferated , enlarged

and capillaries proliferated. Conclusion: The carotid body plays an important role in the respiratory regulation of COPD rats. The

hypertrophy and proliferation of the carotid body in the COPD environment can be compensated by increasing the respiratory frequency

and body ventilation to resist the chronic and persistent hypoxia environment.

Key words chronicobstructive pulmonary disease ; rat model; carotid body ; chemoreceptor; respiratory regulation
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Tab 1 The lung function of rats in the two groups before and after

modeling(x:s )
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w8 HfE 20 7.89+0.15  4.7620.23 60.81£3.35

! 22.956 50.992 19.528

P 0.000 0.000 0.000
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