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Curcumin Pretreatment Relieves Doxorubicin-induced Cardiotoxicity
through up-regulating miR-21*
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ABSTRACT Objective: To investigate whether miR-21 mediates the cardioprotective effects of curcumin (Cur) pretreatment against
doxorubicin (DOX)-induced cardiotoxicity. Methods: Neonatal rat cardiac myocytes (NRCMs) were isolated and cultured in vitro, and
then treated with DOX for 24 h to establish the cardiotoxicity model in vitro. Curcumin was added to the culture medium 12 h before
DOX treatment. The experiments were grouped as follows: Control group; Cur group; DOX group; Cur+DOX group; miR-21i (miR-21
inhibitor)+Cur+DOX group; and miR-21i+DOX group. The expression of miR-21, cell viability and indicators of apoptosis and oxidative
stress were detected 24 h after DOX treatment. Results: Compared with the DOX group, curcumin pretreatment increased the cell
viability of DOX-treated NRCMs in a dose-dependent manner, and the optimal concentration was 5 pM. In addition, curcumin
pretreatment significantly increased the expression of Bcl-2 and miR-21, and decreased the expression of Bax and cleaved Caspase-3,
apoptotic ratio, and the production of reactive oxygen species (ROS) and malondialdehyde (MDA) in NRCMs. Down-regulation of
miR-21 expression by miR-21i significantly attenuated the protective effects of curcumin pretreatment on DOX-induced cardiotoxicity
mentioned above (all P < 0.05). Conclusions: Curcumin pretreatment can up-regulate the expression of miR-21, thereby alleviating
myocardial apoptosis and oxidative stress, and mitigating the cardiotoxicity of DOX.
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Fig. 1 Effect of curcumin pretreatment on the cell viability and the expression of miR-21 in DOX-treated NRCMs

FE AR 7 ;B:miR-21 RiEE R, n=4,"P < 0.05,5 Control ZHFFLL ; *P < 0.05,5 DOX AA#ELL ;P < 0.05,5 Cur+tDOX HHLL,
Note: A: Cell viability; B: miR-21 expression. n=4, “P < 0.05, vs. the Control group; *P < 0.05, vs. the DOX group; "P < 0.05, vs. the Cur+DOX group.
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Fig. 2 Curcumin pretreatment improves the cell viability of DOX-treated
NRCMs by up-regulating miR-21
#:n=4,’P < 0.05,5 Control BAALL;*P < 0.05,5 DOX A48LL;
AP < 0.05,5 CurtDOX A#att
Note: n=4, *P < 0.05, vs. the Control group; *P < 0.05, vs. the DOX group;
P < 0.05, vs. the Cur+DOX group.
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Fig. 3 Curcumin pretreatment inhibits apoptosis of DOX-treated NRCMs by up-regulating miR-21

7E:A: TUNEL #8;B:)HT%;C:Bax RixE;D:Bcl-2 RiAE; E:cleaved Caspase-3 RirE

n=4,’P < 0.05,5 Control ALk ;*P < 0.05,5 DOX AL ;P < 0.05,5 CurtDOX ZH8LL

Note: A: TUNEL staining; B: Apoptotic ratio; C: Bax expression; D: Bcl-2 expression; E: cleaved Caspase-3 expression.
n=4, *P < 0.05, vs. the Control group; *P < 0.05, vs. the DOX group; "P < 0.05, vs. the Cur+DOX group.
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Fig. 4 Curcumin pretreatment reduces ROS production and MDA content in DOX-treated NRCMs by up-regulating miR-21
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*P < 0.05,5 DOX 2Lk ;P < 0.05,5 Cur+tDOX ZH#HLE,

Note: A: The ROS production of NRCMs; B: The MDA content of NRCMs. n=4, *P < (.05, vs. the Control group;

*P < 0.05, vs. the DOX group; “P < 0.05, vs. the Cur+DOX group.
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