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Experimental study on the evaluation of cardiac function damage induced by
carfilzomib in rats with breast cancer using ultrasound combined with
serological detection
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Department of Medical Imaging, Cancer Hospital Chinese Academy of Medical Sciences , Shenyang 110042, China

ABSTRACT Objective To assess the cardiac function damage induced by camrelizumab in rats with breast cancer
using ultrasound combined with serological detection. Methods A total of 32 aged 7 ~ 8 weeks female SPF SD rats were
subcutaneously injected with MADB-106 rat mammary carcinoma cells to establish a breast cancer model in the right inguinal
region.The rats were randomly divided into four groups (control group, group A, group B, group C) ,with 8 rats in each group.Rats
in the group A, B, C were successively injected with 5 mg, 10 mg, and 20 mg of Camrelizumab (dissolved in 0.5 ml PBS buffer) ,
respectively.Rats in the control group received intraperitoneal injections of the same dose of PBS buffer.All groups were injected
6 times consecutively, with an injection interval of 20 d.Cardiac function parameters before and after the administration of the

experimental drugs, including left ventricular ejection fraction (LVEF) , left ventricular brachyaxis fraction shortening (FS) , and
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Tei index were detected by ultrasound. After the last ultrasound examination, blood samples ranging from 2 to 10 ml were
collected under cardiac negative pressure during anesthesia to measure the concentrations of interleukin—6 (IL-6) , tumor
necrosis factor—a (TNF—a) , brain natriuretic peptide precursor (NT-proBNP) and programmed death receptor—1(PD-1)
antibody.The differences of above parameters among the groups were compared. After the completion of blood collection, the rats
in each group were dissected immediately, and the cardiac organ coefficients were calculated and compared. Results All SD
rats survived during the experiment, and the tumor formation rate was 100%. Compared with the pre—experimental drug
administration, the LVEF and FS in the group C were decreased after the administration of the experimental drug, while the
Tei index was increased, and the differences were statistically significant (all P<0.05).There were no statistically significant
differences in the LVEF, FS, and Tei index before and after the administration of the experimental drug among the control group,
group A and group B.Compared with the control group, group A and group B, the LVEF and FS in the group C were decreased
after the administration of the experimental drug,and the Tei index was increased, and the differences were statistically significant
(all P<0.05).Compared with the control group, group A and group B, the concentrations of IL-6, TNF-a, NT-proBNP and PD-1
antibody in the group C were increased , and the differences were statistically significant (all P<0.05).There were no statistically
significant differences in the concentrations of 1L-6, TNF-o, NT-proBNP, and PD-1 antibody among the control group,
group A and group B.There were no statistically significant differences in the cardiac organ coefficients among the groups.
Conclusion Camrelizumab can induced cardiac function damage in SD rats, in a dose—dependent manner, but it does not affect

the cardiac organ coefficient. The application of ultrasound combined with serological detection can assess the cardiac function

damage in rats with breast cancer.
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