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Protective effect and mechanism of Levosimendan on sepsis induced myocardial injury in mice

CHAI Peng—cheng',HAN Hai-bo', HU Zhen—jie?, CHEN Yu-hong?

(1.Clinical College,Hebei Medical University, Shijiazhuang 050020, China;2. Department of critical care medicine,The Fourth
Hospital, Hebei Medical University, Shijiazhuang 050011, China)

Abstract Objective: To investigate the protective effect of Levosimendan(Levo) on cardiac function in septic myocardial injury(SMI)
mice and its mechanism. Methods: Clean grade male C57 mice,weighing 25-30 g, were fed adaptively for one week,and intraperitoneal
injection of lipopolysaccharide(LPS) was used to make sepsis myocardial injury disease model. The mice were randomly divided into three
groups(n=6): control group,SMI group ,and SMI+Levo group. The changes of left ventricular ejection fractions(LVEF ), left ventricular
fractional shortening(LVFS) and cardiac output(CO) in mice were observed by echocardiography,and venous blood and cardiac tissue
were collected. Plasma cardiac troponin I (¢Tnl),creatine kinase (CK) and tumor necrosis factor—o (TNF—a) ,interleukin—1p (IL-18)
were measured by enzyme-linked immunosorbent assay (ELISA ). Hematoxylin eosin staining (HE ) was used to observe the morphological
changes of the heart,and electron microscopy was used to observe the morphology of myocardial mitochondria and autophagosomes.
Results: Compared with the control group, LVEF,LVFS and CO in SMI group decreased significantly(65.96+8.16 vs. 35.78+4.87,35.87+
6.05 vs. 16.80+2.58,18.19+2.84 vs. 9.34+1.23, respectively, all P<0.01 ). Plasma ¢Tnl (ng/mL) ,CK(U/L), TNF-a ( p.g/L) JL=1B( p,g/L)
level increased significantly(1.25+0.36 vs. 6.99+0.39,866.93+378.51 vs. 5 427.22+875.23,58.33+10.98 vs. 658.50+91.87,32.83+3.43 vs.
114.83+5.98 ,respectively, all P<0.01). Compared with SMI group, LVEF,LVFS and CO in SMI+Levo group increased significantly(35.78+
4.87 vs. 45.88+2.63,16.80+2.58 vs. 24.01+3.4,9.34+1.23 vs. 14.80+3.41,respectively,all P<0.01),plasma level of ¢Tnl,CK, TNF-a,
IL-1B were significantly decreased (6.99+0.39 vs. 6.24+0.46,5 427.22+875.23 vs. 3 587.67 +460.90,658.50+91.87 vs. 431.00+
18.17,114.83+5.98 vs. 74.70+26.13 , respectively, all P<0.01). Myocardial morphology was normal in control group under light microscope.

Myocardial fibrosis and inflammatory cell infiltration were observed in SMI group. In SMI+Levo group,the above changes were obviously
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improved. Under electron microscope, the morphology of myocardial cells in control group was normal, the myocardial fibers were arranged

orderly,and the morphology of mitochondria was regular. Myocardial cells in SMI group showed necrosis,irregular arrangement of myocar—

dial fibers,disordered arrangement of mitochondria,edema,and increased autophagosomes. In SMI+Levo group,the above pathological

changes were obviously improved. Conclusion:Levosimendan has a cardioprotective effect on SMI mice,and its mechanism may be

through reducing inflammatory reaction and improving mitochondrial function.
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