Heat shock pretreatment inhibits cardiomyocyte apoptosis

Figure 3. Expression of mitochondrial cyt ¢ and MT. Western blotting was used to determine cyt ¢ and MT expression
in each group (the control group, H,O, injury group and HSP group). Relative band intensities of each protein were
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quantified by densitometry. P < O.O:I.2.

Caspase-3 activity in rat cardiomyocytes

The absorbance of the H,0, group (2.5 + 0.6)
was the highest among the three groups, show-
ing a statistically significant increase compared
with the control group (0.9 + 0.41, P < 0.01).
There was a significant decrease in the absor-
bance in the HSP group (1.4 + 0.45) compared
with the H,0, group (P < 0.01). The absorbance
of the HSP group was slightly higher than that
of the control group, but the difference was not
statistically significant (P = 0.07) (Figure 2).

Mitochondrial cyt ¢ and MT expression

Mitochondrial cyt ¢ and MT expression levels
were significantly higher in the H,0, group than
in the control group (P < 0.01). In the HSP
group, cyt ¢ and MT expression further
increased and reached 0.5531 + 0.14 and
0.2204 + 0.05, respectively, significantly high-
er than that in the H,0, and control groups (P <
0.01) (Figure 3).

Discussion

In recent years, the endogenous anti-injury
mechanisms of the body have become an
intense area of research for the prevention and
treatment of cardiovascular disease. An
increasing number of studies show that HSP
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has an endogenous protective effect on cardio-
myocytes in the body. The protective role of
HSP may be implemented through inhibiting
the activity of cysteine protease, suppressing
stress-activated protein kinase, and preventing
initiation of the pro-apoptotic program in the
cell. Stimulation of the body’s cells by apoptotic
signals can induce mitochondrial swelling,
increased permeability, and outer membrane
potential decline, resulting in destruction of the
mitochondrial outer membrane. Then, mito-
chondrial factors such as cyt ¢ and Ca?" are
released into the cytoplasm, which initiate the
apoptotic program by activating caspase and
directly damaging chromatin within the nucleus
or other Ca?'-dependent proteins, leading to
apoptosis [5-9]. Additionally, HSP can induce
the synthesis of heat shock proteins to inhibit
p53 activity or Bax translocation. This mecha-
nism significantly reduces the release of apop-
totic proteins (the second mitochondria-derived
activator of caspase, Smac, and cyt c¢) from
mitochondria, exerting an important influence
on the apoptotic pathway [10]. As a water-solu-
ble protein, cyt c is localised between the inner
and outer membranes of mitochondria and is
loosely connected to the mitochondrial inner
membrane. When oxidative stress injury
occurs, the mitochondrial membrane potential
changes, and mitochondrial permeability tran-
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