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Role of tumor necrosis factor—a in regulating the expression and distribution

of connexin in the development of atrial fibrillation in rats with sepsis
Xia Jiading ,Zhang Kun,Xu Min,Li Guobin,Zheng Xin,Hua Liwet
(Department of Critical Care Medicine ,Affiliated Hospital of Chengde Medical University)
[ Abstract] Objective : To investigate the regulatory effect of tumor necrosis factor—a (TNF-a) on the expression and distribution of
connexin 43 (Cx43) and connexin 40 (Cx40) in rats with sepsis, as well as its association with the development of atrial fibrillation
(AF). Methods : A total of 42 Sprague—Dawley rats were randomly divided into sepsis group , drug group, and sham—operation group,
with 14 rats in each group. The method of cecal ligation and puncture was used to establish an animal model of sepsis, and the rats in
the drug group were given the pumping of thTNFR: FC at 6 hours before surgery and at 24 and 48 hours after surgery. Programmed

electrical stimulation was imposed on all three groups at 48 hours after surgery. ELISA was used to measure the serum level of TNF-a,

Western blotting was used to measure the protein expression levels
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(2024-12-09) 79.21 +4.10 seconds, 348.64 + 11.89 seconds, and 294.50 + 37.28

scanning confocal microscope was used to observe the distribution
of TNF-a, Cx43, and Cx40. Results : The induction rate of AF was

7.14% in the sham-operation group, 71.42% in the sepsis group,



BERERKFZR 2025 £5 50 &5 1 #5 (Journal of Chongging Medical University 2025.Vol.50 No.1 ) — 59 —

seconds, respectively. ELISA showed that the serum concentration of TNF-a was 74.149 pg/mL in the sham—operation group, 104.497
pg/mL in the sepsis group, and 89.059 pg/mL in the drug group, and Western blot showed that in these three groups, the protein expres-
sion levels of TNF-a were 1.731 £ 0.417,3.153 £ 0.576, and 2.543 + 0.861, respectively, the protein expression levels of Cx40 were
1.207 £ 0.230,0.970 £ 0.170, and 1.010 + 0.164, respectively, and the protein expression levels of Cx43 were 1.579 +0.158,1.306 =
0.462, and 1.324 + 0.295, respectively. Compared with the sham—operation group, the sepsis group had significant increases in the in-
duction rate of AF(F=5.394,P=0.003), the duration of AF(F=335.577,P<0.001) , the serum concentration of TNF-a ( F=25.733, P<
0.001) , and the protein expression level of TNF—a in atrial muscle tissue (F=17.130, P<0.001) and significant reductions in the ex-
pression levels of Cx40 and Cx43 (F=6.215 and 3.001, P=0.045 and 0.035) , with disordered distribution of Cx40 and Cx43 in atrial
muscle observed by the laser scanning confocal microscope. Compared with the sepsis group, the drug group had significant reductions
in the induction rate of AF(}*=1.292, P=0.028) , the serum concentration of TNF—a (F=18.192, P=0.004) , and the protein expression
level of TNF-a in atrial muscle tissue (F=28.078, P=0.017) , as well as alleviation of the disordered distribution of Cx40 and Cx43 in
atrial muscle tissue. Conclusion : Overexpression of TNF-a can induce the abnormal expression and distribution remodeling of Cx43
and Cx40 in atrial muscle of rats with sepsis, and it may play an important role in the development of AF induced by sepsis.
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