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NRF2 attenuates oxidative stress and lysosomal dysfunction in doxorubi-

cin-induced H9C2 cells
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[ABSTRACT] AIM: To study the effect of nuclear factor E2-related factor 2 (NRF2) on oxidative stress injury
and lysosomal dysfunction in doxorubicin ( DOX) -induced rat myocardial HOC2 cells. METHODS: The HOC2 cells were
treated with DOX. The expression of NREF2 at mRNA and protein levels was determined by real-time PCR and Western
blot. The HOC2 cells stably over-expressing NRF2 were established by lentiviral infection. Real-time PCR and Western blot
were used to identify the efficiency of over-expression. After DOX treatment, the cell viability was measured by CCK-8 as-
say, the activity of lactate dehydrogenase (LDH) , superoxide dismutase (SOD), glutathione peroxidase ( GSH-Px) and
catalase (CAT), and the content of malondialdehyde ( MDA) in the cell supernatant were detected. FITC-dextran was
used to analyze lysosomal pH, and the protein expression of lysosomal-associated membrane protein 1 (LAMP1) and ca-
thepsin B was determined by Western blot. RESULTS: The expression of NRF2 at mRNA and protein levels in DOX-trea-
ted H9C2 cells was significantly decreased (P <0.05). Over-expression of NRF2 significantly up-regulated the mRNA and
protein expression of NRF2 in DOX-treated HOC2 cells (P <0.05). After DOX treatment, the cell viability was de-
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creased, and LDH activity was increased. The activity of SOD, GSH-Px and CAT was decreased, and the content of MDA

was increased (P <0.05). The lysosomal pH was increased, and the protein expression of LAMP1 and cathepsin B de-

creased (P <0.05). Over-expression of NRF2 increased the cell viability, decreased LDH activity, increased the activity
of SOD, GSH-Px and CAT, and decreased the content of MDA in cell supernatant (P <0.05). Over-expression of NRF2
also decreased the lysosomal pH, and increased the protein expression of LAMP1 and cathepsin B (P <0.05). CON-
CLUSION: DOX inhibits the expression of NRF2 in the myocardial HOC2 cells. Over-expression of NRF2 attenuates oxi-
dative stress and lysosomal dysfunction in the H9C2 cells induced by DOX.
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Table 1. The primer sequences for real-time PCR

Name Forward primer (5°-3")

Reverse primer (5°-3")

NRF2
GAPDH

TGTAGATGACCATGAGTCGCT
AGTGCCAGCCTCGTCTCATA

TCCATGTCCTGCTGTATGCTG
ATGAAGGGGTCGTTGATGGC
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Figure 1.
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The change of NRF2 expression in H9C2 cells after DOX treatment. A the results of real-time PCR for detecting NRF2

mRNA expression level; B: the results of Western blot for detecting the NRF2 protein expression level. Mean +SD. n =6.

" P <0.05 vs control group.
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Figure 2. The effect of lentivirus infection on the expression of NRF2 in the HOC2 cells treated with DOX. A the results of real-time

PCR for detecting the effect of NRF2 lentivirus infection on NRF2 mRNA expression level; B: the results of Western blot for

detecting the effect of NRF2 lentivirus infection on NRF2 protein expression level. Mean + SD. n =6.

group; “P <0.05 vs DOX + NC group.
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Table 2. The cell viability and the activity of LDH in the H9C2
cells of each group (Mean +SD. n=6)

Group Relative cell viability LDH (U/L)
Control 1.00 111.8 £11.6
DOX 0.55+0.10" 273.8+14.7"
DOX + NC 0.53 £0.09 270.3 £14.6
DOX + NRF2 0.75 +0.08" 174.7 £15.0*

*P <0.05 vs control group; *P <0.05 vs DOX + NC group.

#*3 FHAOH HIC2 GRAE L B EEIRAY LB
Table 3. The activity of SOD, GSH-Px and CAT and the content of MDA in the H9C2 cells of each group (Mean +SD. n=6)

Group SOD (U/L) GSH-Px (U/L) CAT (U/L) MDA (pmol/L)
Control 179.5 +14.9 217.0+14.6 135.3 +10.4 6.6+0.9
DOX 76.7+10.6" 115.5 +14.5" 78.2+9.8" 12.8+1.2°
DOX + NC 79.5 +11.2 113.2 +11.9 76.2 +11.0 13.2+1.1
DOX + NRF2 134.5 +13.7* 175.0 +14. 3% 106.5 +11.9 8.9+1.2"

* P <0.05 vs control group; *P <0.05 vs DOX + NC group.
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Figure 3.

The change of lysosomal pH and the protein expression of LAMPI and cathepsin B in the HOC2 cells of each group. A: the

result of lysosomal pH calculated by FITC-dextran; B the results of Western blot for detecting the protein expression level of

LAMP1 and cathepsin B. Mean +SD. n =6.

* P <0. 05 vs control group;

"P <0.05 vs DOX + NC group.
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