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Role and mechanism of LMO7 in doxorubicin-induced cardiac dilatation

DING Kehan, WANG Le, YU Wenjun, LI Yang, WANG Chenyang, ZHAO Jinping
Dept. of Cardiovascular Surgery, Zhongnan Hospital of Wuhan University; Hubei Engineering Research
Center for Minimally Invasive Diagnosis and Treatment of Cardiac and Great Vascular Surgery; &
Wuhan Clinical Research Center for Minimally Invasive Diagnosis and Treatment of Structural Heart Disease,
Wuhan 430071, Hubei, China

Abstract

Objective: To investigate the role and mechanism of LMO7 in myocardial cell apoptosis in doxo-
rubicin (DOX)-induced cardiac dilatation, and to provide new ideas for improving the cardiotoxicity of

DOX. Methods: Eight-week-old male mice were randomly divided into two groups (n=7): One group
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was intraperitoneally injected with 4 mgekg ' DOX to establish a dilated heart disease model(DOX in-
jection group), and the other group was injected with the same volume of PBS solution(control
group). After 5 weeks, cardiac ultrasound was performed, and mouse heart tissues were collected for
Masson staining and LMO7 immunohistochemical staining. Western Blot was used to detect the ex-
pression of LMO7, aeSMA, Collagen I , HSPAS8, PI3K/p-PI3K, and AKT/p-AKT in mouse
hearts. In vitro experiments: primary cardiomyocytes were transfected using LMO7 knockdown ade-
novirus (Ad-GFP-SH LMOY7) and divided into control and LMO7 knockdown groups. In the knock-
down group, primary cardiomyocytes were transfected with LMO7 knockdown adenovirus in serum-
free medium for 12 h. After 12 h, the cells were exchanged with DOX medium (serum-free) contain-
ing 1 pmoleL.™", and the cells were harvested after 24 h of further incubation; in the control group, the
primary cardiomyocytes were transfected with the GFP-control adenovirus using the same procedure.
The expression of LMO7, Caspase 9, Caspase 3, BAX/Bcl2, HSPAS, PI3K/p-PI3K, and AKT/
p~AKT was detected. Statistical analysis of the data was performed using a t-test to analyze the statis-
tical differences. Results: The cardiac ultrasound revealed a significant decrease in cardiac function in
mice after 5 weeks of DOX injection as compared with the control group (P<C0. 05). The expression
of LMO7, a-SMA, Collagen | , Caspase 9, Caspase 3, and BAX/Bcl2 in the hearts of the DOX in-
jection group increased significantly (P<C0.05). Immunohistochemistry showed that the content of
LMO7 in the DOX injection group was significantly higher than that in the control group. Masson's
staining revealed extensive fibrosis in the hearts of mice in the DOX injection group. Compared with
those in the control group, the expression of LMO7, Caspase 9, Caspase 3, BAX/Bcl2, HSPAS,
p-PI3K/PI3K, and as compared with those in the non-knockdown cardiomyocyte ~AKT/AKT in-
creased significantly in primary cardiomyocytes of the DOX injection group (P<C0.05). After knock-
ing down LMO7 using Ad-GFP-SH LLMOY7, the expression of LMO7, Caspase 9, Caspase 3, and
BAX/Bcl2 significantly decreased(P<C0.05), while the expression of HSPAS8, p-PI3K/PI3K, and
p-AKT/AKT significantly increased (P<C0.05). Conclusion: Knockdown of LMO7

doxorubicin-induced cardiac dilation, and its potential mechanism may involve reducing HSPAS con-

inhibits

tent to inhibit PI3K-AKT pathway activation.
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