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Protective effect of naringenin on hypoxia-injured myocardial cells in rats

LI Lei, HU Li-qun’, ZOU Li-juan, ZHAO Xin-yang, PENG Sheng, WU Gang
Department of Cardiology, Wuhan Fourth Hospital (Puai Hospital, Tongji Medical College, Huazhong University of Science and
Technology), Wuhan 430033, Hubei, China

[ Abstract ] Objective To investigate the protective effect of naringenin on hypoxia-injured myocardial cells.
Methods A hypoxia-injured myocardial cell model was established with rat myocardial cell line H9¢2 cells and identified by
lactate dehydrogenase (LDH) cytotoxicity test kit. The experiment was divided into 5 groups: control group, model group, and
naringenin low-, medium- and high-dose groups (20, 40 and 80 pmol/L). Cell proliferation inhibition rate was detected by cell
counting kit 8; cell hypertrophy was detected by indirect immunofluorescence; cell apoptosis was detected by flow cytometry;
the protein expression of apoptosis-related proteins B-cell lymphoma 2 (Bcl-2), Bcl-2 associated X protein (Bax) and caspase
3 was detected by Western blotting; and the mRNA expression of vascular endothelial growth factor (VEGF), NK2 homeobox
5 (Nkx2.5) and alpha-smooth muscle actin (a-SMA) in H9¢2 cells was detected by qRT-PCR. Results Compared with the
control group, the activity of LDH in cell supernatant of the model group was significantly increased (P<<0.01), indicating that
the hypoxia-injured myocardial cell model was successfully constructed. Compared with the model group, the inhibition rate
of cell proliferation was significantly decreased in each dose group of naringenin (P<<0.05, P<<0.01); the hypertrophy of H9¢c2
cells in each dose group of naringenin was significantly alleviated (P<<0.05, P<<0.01); and the proportion of apoptotic cells was
significantly decreased in the medium- and high-dose naringenin groups (both P<<0.01). Compared with the model group, the
expression levels of apoptotic proteins caspase 3 and Bax in each dose group of naringenin were significantly decreased, while
the expression levels of apoptosis inhibition-related protein Bcl-2 were significantly increased (P<<0.05, P<<0.01). Compared

with the model group, the mRNA expression level of Nkx2.5 in high-dose naringenin group was significantly increased
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(P<<0.01), the mRNA expression levels of VEGF were significantly increased in medium- and high-dose naringenin groups

(P<<0.05, P<<0.01), and the mRNA expression levels of a-SMA were significantly decreased in each dose group of naringenin

(all P<<0.01). Conclusion Naringenin has a protective effect on hypoxia-injured myocardial cells of rats.
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Fig1 Effect of naringenin on cell proliferation of rat
hypoxia-injured myocardial cells detected by CCK-8
Low-dose: 20 umol/L naringenin; Medium-dose: 40 pmol/L
naringenin; High-dose: 80 pmol/L naringenin. "P<<0.05, “"P<

0.01. n=3, x*xs. CCK-8: Cell counting kit 8.
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Fig 2 Effect of naringenin on cell hypertrophy of rat hypoxia-injured myocardial cells detected by indirect
immunofluorescence method
A: Indirect immunofluorescence images; B: Relative cell surface area. Low-dose: 20 pmol/L naringenin, Medium-dose: 40 pmol/L

naringenin; High-dose: 80 umol/L naringenin. "P<<0.05, "P<<0.01.n=3, x+>5.
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Fig 3 Effect of naringenin on cell apoptosis of rat hypoxia-injured myocardial cells detected by flow cytometry
A: The chart of flow cytometry. The upper left quadrant of each small picture shows necrosis cells, the lower left quadrant shows
live cells, the upper right quadrant shows late apoptotic cells, and the lower right quadrant shows early apoptotic cells. B: Proportion
of the apoptotic cells. Low-dose: 20 umol/L naringenin; Medium-dose: 40 pmol/L naringenin; High-dose: 80 pmol/L naringenin.
'P<<0.05, "P<<0.01. n=3,x=+s.
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Fig4 Effect of naringenin on expression of apoptosis-related proteins in rat hypoxia-injured myocardial cells detected by Western blotting

A: Representative Western blotting images; B: Relative expression of caspase 3; C: Relative expression of Bax; D: Relative

expression of Bcl-2. Low-dose: 20 pmol/L naringenin; Medium-dose: 40 pmol/L naringenin; High-dose: 80 pmol/L naringenin. P<
0.05, "P<<0.01. n=3, X+ 5. Bax: Bcl-2-associated X protein; Bcl-2: B-cell lymphoma 2; GAPDH: Glyceraldehyde-3-phosphate dehydrogenase.
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Fig5 Effect of naringenin on mRNA expression of angiogenesis-related factors
in rat hypoxia-injured myocardial cells detected by qRT-PCR
Low-dose: 20 umol/L naringenin; Medium-dose: 40 pumol/L naringenin; High-dose: 80 pumol/L naringenin. "P<<0.05, “P<0.01.

n=3, x*s. qRT-PCR: Quantitative real-time polymerase chain reaction; Nkx2.5: NK2 homeobox 5; a-SMA: Alpha-smooth muscle

actin; VEGF: Vascular endothelial growth factor.
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