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against doxorubicin (DOX) cardiotoxicity and related mechanisms, H9c2 cells were selected for the study, and the
effects of BRPs on DOX induced damage in H9¢2 cells were detected by cell counting kit-8 (CCK-8); H9c2 cells
were divided into the control group, the model group, and the drug group (0.5-3 mg-mL™); the control group was
cultured under normal conditions, and the remaining groups were induced for 24 h by 1 pmol-L' DOX after
treatment. Apoptosis was detected by flow cytometry; the levels of lactate dehydrogenase (LDH), superoxide
dismutase (SOD) and malondialdehyde (MDA) were measured in each group; intracellular reactive oxygen species
(ROS) and mitochondrial membrane potential (MMP) were detected. Western blot was used to detect the
expression of proteins related to the apoptosis and transcription factor NF-E2-related factor 2 (Nrf2)/heme
oxygenase-1 (HO-1) pathway. Compared with the control group, DOX-induced H9c2 cell injury was characterized
by decreased cell viability, increased apoptosis, elevated LDH and MDA levels, decreased SOD activity,
significantly increased ROS levels, and significantly decreased MMP; the level of B cell lymphoma-2 (Bcl-2) protein
decreased, and the level of Bcl-2 associated X protein (Bax) increased significantly; In the model group, the
expression levels of Nrf-2, HO-1, quinone oxidoreductase 1 (NQO1) were reduced, and the expression levels of
Kelch-like ECH-associated protein 1 (Keapl) and phosphorylated p38 mitogen-activated protein kinase were
significantly increased, Moreover, BRPs (0.5-3 mg-mL™") increased the protein expression levels of Nrf2, HO-1,
and NQOI1, and decreased the levels of Keapl and phosphorylated p38 mitogen-activated protein kinase. In
summary, the ability of BRPs to protect H9c2 cells and inhibit apoptosis may be related to their regulation of the
Nrf2/HO-1 pathway to antagonize oxidative stress.
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XTHEAH (P < 0.000 1); 55820 A L, BRPs 7] 71 2 4K i
4 i1 9% /D 2 B9 A ) ROS (P < 0.000 1). 1% 45 R 75,
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Cell viability /%
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BRPs attenuate DOX-induced damage in HO9c2 cells. A, B: Cell viability was first determined by CCK-8 assay; C:

Morphological changes after BRPs pre-treatment followed by DOX were observed and captured by the inverted microscope in H9¢2 cells.
BRPs: Polysaccharides of Brassica rapa L.; DOX: Doxorubicin. x £ s, n = 3. P < 0.000 1 vs control group; ~""P < 0.000 1 vs model group
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Figure 2 Effect of BRPs on apoptosis in DOX-induced H9¢2 cells. x + s, n = 3."#P < 0.000 1 vs control group; P < 0.001,

vs model group
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Figure 3 Effects of BRPs on LDH activity (A), MDA activity (B) and SOD activity (C) in DOX-induced H9c2 cells. LDH: Lactate

dehydrogenase; MDA: Malondialdehyde; SOD: Superoxide dismutase. x + s, n = 3. P < 0.000 1 vs control group; P < 0.01,
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P <0.000 1 vs model group
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Figure 4 Effect of BRPs on ROS release in DOX-induced H9¢2
cells. x £ 5, n = 3. ™ P <0.000 1 vs control group; ""P < 0.000 1
vs model group. MFI: Mean fluorescence intensity; ROS: Reactive

oxygen species
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P AT AL, BRPs A DL 5 40 B 3R 140 2% 2R IR R
DOX £ H9c2 41 i E T
7 BRPs %t DOX #i45 # H9c2 40 il Keap1/Nrf2/HO-1
BEREXERRIENF
Kl 7 45 R EoR, 55X RRA A T, DOX 4% 7] i
H9¢2 4 Jfil 1 Nrf2 J2 Wil AH 5% 5 1 HO-1.NQO1 [ £
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Figure 5 Effect of BRPs on membrane potential in DOX-induced H9¢2 cells. A: Cell images stained by the lipophilic cationic probe JC-1.

Red signal indicates JC-1 in mitochondria, and green signal indicates cytosolic JC-1. Scale bar: 125 pm; B: Quantitative analysis of

mitochondrial membrane potential (MMP) based on the cell images stained by JC-1. x s, n = 3. P < 0.000 1 vs control group; P < 0.01,

“'P <0.000 1 vs model group
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Figure 6 Effect of BRPs on DOX-induced expression of apoptosis-related protein in H9¢c2 cells. A: Western blot of Bax and Bcl-2; B:

Bax, Bcl-2 protein expression and Bcl-2/Bax ratio. X = s, n = 3. " P < 0.000 1 vs control group; “P < 0.01,

model group
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Figure 7 Effect of BRPs on protein expression of the Nrf2/HO-1 pathway, in DOX-induced H9¢c2 cells. A: Western blot of Nrf2, Keapl,
p-p38MAPK, p38MAPK, HO-1 and NQOI; B: Expression of Nrf2, Keapl and other proteins. X = s, n = 3. “P < 0.001, P < 0.000 1 vs

wkx wkk

control group; P < 0.01, ""P < 0.001,

P <0.000 1 vs model group. Nrf2: Nuclear factor-erythroid 2-related factor 2; Keapl: Kelch-like

ECH-associated protein 1; HO-1: Heme oxygenase-1; NQO1: NADH quinone oxidoreductase 1
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Figure 8 A: Effect of Nrf2 inhibitor ML385 on the viability of H9¢c2 cells; B: Effect of Nrf2 inhibitor ML385 on ROS release in H9¢c2
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Figure 9  Effect of Nrf2 inhibitor ML385 on apoptosis in H9¢2 cells. X + s, n = 3. P < 0.000 1 vs control group; P < 0.000 1 vs model

group; ""'P<0.000 1 vs BRPs group
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