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Sirtuin 1 Mediates Hydrogen Sulfide-induced Cytoprotection
Effects in Neonatal Mouse Cardiomyocytes

Ai-Jun Liu, Bin Li, Ming Yang, Yang Liu, Ying-Long Liu, Jun-Wu Su
Department of Pediatric Cardiac Surgery Center, Beijing Anzhen Hospital, Capital Medical University, Beijing 100029, China

Background: Current knowledge indicates that oxidative damage and the following inflammation is pivotal pathway for myocardial
cell death. In recent decades, hydrogen sulfide (H,S) has been identified as a novel endogenous vasodilator and neuromodulator due to
its antioxidation capacity. However, whether H,S pretreatment in neonatal mouse cardiomyocytes is a protection effect against oxidative
stress remains elusive.

Methods: Primary neonatal mouse cardiomyocytes were isolated and cultured, subsequently, pretreated with the H,S donor, sodium
hydrosulfide (NaHS). Cell viability, lactate dehydrogenase (LDH) release, and reactive oxygen species (ROS) production are evaluated.
The levels of superoxide dismutase (Sod2) and Sirtuin 1 (Sirtl), a deacetylation enzyme, were detected by Western blotting. The statistics
was performed using independent-sample #-test.

Results: NaHS (100 umol/L) had no toxicity to primary neonatal mouse cardiomyocytes. Furthermore, NaHS pretreatment significantly
improved neonatal mouse cardiomyocytes survival after H,0,-induced cell death, indicated by the decrease in LDH release (40.00 +2.65%
vs. 65.33 +4.33%, P<0.01) and ROS production (1.90 £ 0.33 vs. 4.56 £ 0.56, P < 0.05), and that the salubrious effect was accompanied
by the upregulation of Sod2 expression. In addition, the study showed that NaHS pretreatment improved mitochondrial DNA number
in neonatal mouse cardiomyocyte. Furthermore, the result demonstrated NaHS increased the expression of Sirtl in neonatal mouse
cardiomyocyte. Ex 527, an inhibitor of Sirt1, could attenuate these effects of NaHS-induced Sod2 expression and mtDNA number increase,
furthermore, abrogate the cytoprotective effects of NaHS for neonatal mouse cardiomyocytes.

Conclusion: Sirtl mediated H,S-induced cytoprotection effects in neonatal mouse cardiomyocytes.
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organ response to I/R. Tissues would adapt to anaerobic
metabolism when an organ is in a state of ischemia.
However, after the blood supply is restored, the cells will
produce an excess of super oxide radicals, also referred as
reactive oxygen species (ROS). An excess of ROS causes
oxidative stress.’! ROS is the key initiators of reperfusion
injury, which leads to endothelial injury and further release
of pro-inflammatory cytokines.®! Accordingly, targeting
the generation of ROS with various antioxidants has been

INTRODUCTION

Ischemia-reperfusion (I/R) injury is an important clinical
problem for some organs, including brain, kidney, liver, and
heart. The restoration of blood supply after a certain period
of no flow ischemia would result in parenchymal damage
to organs. In heart, reperfusion may lead to further damage
such as myocardial infarction, cardiac arrhythmias, and
contractile dysfunction.!" Increasing experimental evidence
have implicated that myocardial cell death due to I/R is
a major cause of morbidity and mortality. Although the

mechanisms about I/R injury are complicated, the current
knowledge indicates that oxidative damage and the following
inflammation are pivotal pathway for cellular death and
mucosal injury.?!

Oxidative stress is an important factor in many pathological
conditions including inflammation, cancer, aging, and
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shown to reduce the deleterious effects of oxidative stress,
and improve recovery from I/R injury.

Hydrogen sulfide (H,S) is generated in mammalian tissues
from homocysteine and cysteine catalyzed by cystathionine
y-synthase and cystathionine c-lyase, the key enzymes of
the transsulfuration pathway of methionine metabolism.
Although H_S is most notably recognized for its toxicity,
it has been identified as a novel endogenous vasodilator
and neuromodulator in recent decades. One of the most
important mechanisms responsible for H,S protection is
antioxidation.¥ Previous reports also have proved that
H,S has a potential effect on I/R injury by decreasing
oxidative stress and anti-inflammatory effect.[** In addition,
H,S has been proposed to have a role in the physiology
and pathophysiology of the cardiovascular system. The
role of H,S in the pathophysiology of I/R injury of the
heart is an emerging field. Exogenous administration of
the H,S donor sodium hydrosulfide (NaHS) attenuates
isoproterenol-induced cardiac injury and dysfunction.®-!!

Sirtuin 1 (Sirtl), the ortholog of the yeast Sir2 protein, plays
a crucial role in the DNA damage response, carcinogenesis,
and regulation of lifespan, which are mediated by its
nuclear nicotinamide adenice dinucleotide-dependent
deacetylase activity.[') Previous study reported that moderate
overexpression of Sirtl protected the heart from oxidative
stress induced by paraquat, with increased the expression of
antioxidants.["¥] The aim of the present study was to assess
whether H_S pretreatment in neonatal mouse cardiomyocytes
is a protection effect against oxidative stress. The results
showed that NaHS prevented H,O,-induced injury to
neonatal mouse cardiomyocytes, which was mediated by
increasing the expression of Sirtl, furthermore, improving
mitochondrial function and reducing the deleterious effects
of oxidative stress.

MeTtHoDS

Ethical approval

All animals received humane care in compliance with the
Guide for the Care and Use of Laboratory Animal published
by the National Institutes of Health (NIH Publication 83-23,
revised 1985). The study protocol was approved by the
Laboratory Animal Ethics Committee of Beijing Anzhen
Hospital, Capital Medical University.

Isolation and culture of primary neonatal mouse
cardiomyocytes

Primary neonatal mouse cardiomyocytes were isolated
and cultured according to the previous study.[' In brief,
the 1-3-day-old neonatal mice were sacrificed by cervical
dislocation. Hearts were removed aseptically (retaining the
ventricles only) and maintained in cold Hanks’ balanced
salt solution (HBSS) without Ca*" and Mg?*. The ventricles
were washed with the same HBSS and minced into small
fragments. The cells were dissociated at 37°C with 5% CO,
and 95% air for 15 min with an enzyme solution (0.25% w/v
trypsin in HBSS without Ca? and Mg*, pH 7.4). Cells from

subsequent digestion were added to an equal volume of cold
HBSS with Ca* and Mg*", pH 7.4, until all cardiac cells were
isolated. The resulting mixture was centrifuged for 8 min at
200 xg, and the cells were resuspended in the fetal bovine
serum (FBS)-modified Eagle’s medium (MEM; MEM
supplemented with 10% FBS, 100 U/ml penicillin, and
100 mg/ml streptomycin). To exclude nonmuscle cells, the
isolated cells were first plated onto tissue culture dishes at
37°C for 2 h under a water-saturated atmosphere of 5% CO,
with 95% air based on the observation that nonmuscle cells
attach to the substrata more rapidly. The suspended cells were
then collected and plated at a density of 1.0 x 10° cells/cm?
and incubated under the same conditions as above.

Cell viability assay

Neonatal mouse cardiomyocytes were cultured in 96-well tissue
culture plates (1 x 10* cells/well) with complete medium for
24 h. Then, the serum-free medium was used and cells were
exposed to different concentrations of NaHS for 6, 12, and
24 h. Then, cells were washed twice with phosphate-buffered
saline (PBS) and were changed with 10% FBS medium and
were cultured for 3 days. Cell viability was measured by
the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT; Roche Diagnostics, USA) incorporation assays.

Lactate dehydrogenase leakage

The cell viability is tested through measuring cellular
lactate dehydrogenase (LDH) leakage in damaging cells
according to the previous study.['® Neonatal mouse
cardiomyocytes were cultured in 96-well tissue culture
plates (1 x 10 cells/well) with complete medium for 24 h.
Then, the serum-free medium was used and cells were
exposed to different concentrations of NaHS for indicated
time. Then, cells were washed twice with PBS and were
changed with complete medium and were cultured for 24 h.
Following the manufacturer’s instructions from the LDH
assay kit (Takara, Japan), samples in different treatment
groups were centrifuged at 250 xg for 10 min, and 100 ul
of the supernatant was then mixed with an equal volume of
premixed reagent (catalyst/dye solution = 1:45) for 30 min
at room temperature in a 96-well plate. The absorbance of
each sample at 490 nm was measured using a microplate
reader, and the percentage of LDH release for each sample
was normalized according to the absorbance reading from
samples treated with 0.5% Triton X-100.

Measurement of cellular reactive oxygen species
accumulation

Superoxide production was detected using the fluorescent
2’,7’-dichlorofluorescein (DCF) obtained from vigorous
as previously reported."'® For this assay, neonatal mouse
cardiomyocytes were plated in six-well plates. Cells were
treated with Celastrol or dimethyl sulfoxide. After 24 h,
cells were changed with serum-free medium and were
exposed to 100 umol/L NaHS for 12 h. Then, cells were
washed twice with PBS and were changed with 10% FBS
medium and were cultured for 24 h. Moreover, cells were
trypsinized and harvested, then were trypsinized, harvested,
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and loaded with DCF for 10 min in the dark at 37°C. Next,
cells were washed twice with PBS, and fluorescence was
measured using flow cytometry. Data analysis was performed
with c-flow software, and the mean fluorescence intensity is
used to quantify the responses. A minimum of 10,000 cells
was acquired for each sample.

Mitochondrial DNA copy number

The mitochondrial DNA (mtDNA) copy number was
used as a marker for mitochondrial density using
quantitative polymerase chain reaction (qQPCR) as
previously reported.l'”? Briefly, total DNA was isolated
from neonatal mouse cardiomyocytes using a Universal
Genomic DNA Extraction Kit (Qiagen, Hilden, Germany)
according to the manufacturer’s instructions. The
mtDNA copy number was calculated from the ratio
of COX II (mitochondrial-encoded gene)/Cyclophilin
A (nuclear-encoded gene). The primer sequences are,
COX II, 5’-CAGGCCGACTAAATCAAGCAAC-3’,
5’-CTAGGACAATGGGCATAAAGCT-3’; Cyclophilin
A, 5’-TTCCTCCTTTCACAGAATTATTCCA-3",
5’-CCGCCAGTGCCATTATGG-3".

Western blotting analysis and antibodies

Neonatal mouse cardiomyocytes were lysed in 100 ml
of lysis buffer (50 mmol/L Tris, pH 7.4, 1 mmol/L
ethylene diamine tetraacetic acid, 150 mmol/L NacCl,
0.25% sodium deoxycholate, and 1% NP40) containing
protease inhibitors (1 mmol/L phenylmethylsulfonyl
fluoride, 1 mg/ml aprotinin, 1 mg/ml leupeptin, and 1 mg/
ml pepstatin; Roche). Samples were incubated at °C for
1 h and then centrifuged at 12,000 xg for 30 min, and
the supernatant was collected for analysis. Lysates were
resolved by 10% sodium dodecyl sulfate-polyacrylamide
gel electrophoresis and then transferred to poly
(vinylidene fluoride) membranes. The membranes were
blocked and incubated with specific antibodies against
Sirtl (Millipore, USA), superoxide dismutase (Sod2;
Abclonal, USA) and a-tubulin (Abmart, China).
Peroxidase-conjugated anti-mouse or anti-rabbit
immunoglobulin secondary antibody was used. Proteins
were visualized by enhanced chemiluminescence.
Densitometry analysis of Western blots was performed
using AlphaEaseFC software (Alpha Innotech, USA).

Statistical analysis

Data are expressed as mean + standard error (SE). Differences
among means were analyzed by independent-sample #-test
using the SPSS software version 18.0 (SPSS Inc., USA).
A P <0.05 was considered as statistically significant.

ResuLts

Sodium hydrosulfide is nontoxic to neonatal mouse
cardiomyocytes

Previous studies have established that H,S is able to exert
its protective effect for some organs, such as heart, kidney,
and brain.['*2 However, little is known about whether it
is protective for mouse cardiomyocytes in vitro. First, we

performed cell viability assays to determine the effect of
NaHS treatment on neonatal mouse cardiomyocytes survival.
Cardiomyocytes were treated without or with 100 wmol/L
NaHS in free serum for indicated hours. As determined by
the MTT viability assay, 100 wmol/L NaHS was found to be
nontoxic to mouse cardiomyocytes within 24 h [Figure 1a].

Protective effects of pretreated neonatal mouse
cardiomyocytes with sodium hydrosulfide

To test the hypothesis that H,S is cytoprotective for neonatal
mouse cardiomyocytes, we performed LDH release assays.
We found that 100 pumol/L NaHS treatment for 12 h
had no obvious effect on LDH release in without H,0,
induce state [Figure 1b]. Under oxidative stress conditions
induced by 600 wmol/L H,0,, cardiomyocytes pretreated
with 100 umol/L NaHS for 12 h showed significant
decreased LDH release (40.00 + 2.65% vs. 65.33 +4.33%,
P < 0.01) [Figure 1b], indicating greater survival after
oxidative stress in cells pretreated with 100 umol/L
NaHS. To determine how long the cytoprotection of NaHS
may last after cardiomyocytes pretreatment, pretreated
cardiomyocytes were subjected to recovery for 12-48 h. We
have observed that additional 12 h and 24 h recovery showed
better cytoprotective effects (recovery 12 h: 50.00 +2.89 vs.
65.33 £4.33, P<0.05; and recovery 24 h: 43.00 £2.31 vs.
65.33 £4.33, P <0.05) [Figure 1c].

Sodium hydrosulfide ameliorates oxidative stress and
improves mitochondrial biogenesis in neonatal mouse
cardiomyocytes

It is well known that mitochondria are a major source of
superoxide formed by the reaction of respiratory chain
enzymes with molecular oxygen. Mitochondria functions
play an important role in oxidative stress under both
physiologic and pathologic conditions. The ROS generation
for the activation of death is important by inhibitor and
antioxidative drugs or enzymes studies. To detect the effect
of NaHS on antagonizing oxidative stress, we investigated
the ROS level of neonatal mouse cardiomyocytes. Our results
showed that H,0,-induced substantial ROS production and
pretreatment with NaHS obviously decreased H,0,-induced
ROS production (4.56 = 0.56 vs. 1.00 £ 0.29, P < 0.01;
1.90 £0.33 vs. 4.56 + 0.56, P < 0.05) [Figure 2a]. We also
evaluated the role of NaHS in mitochondrial biogenesis
by measure mtDNA directly. We isolated total DNA and
determined the relative copy number of mtDNA by a qPCR
assay of the mtDNA-encoded COX II gene. Compared
to the control, H,0, reduced mtDNA content per cell,
and NaHS pretreatment reversed the decrease of mtDNA
content caused by H,O, [Figure 2b]. Since Sod2 involves
in mitochondrial biogenesis, the expression of Sod2
was tested by Western blotting. When neonatal mouse
cardiomyocytes were stimulated with H,O,, the expression
of Sod2 exhibited a significant decrease compare to the
control [Figure 2c¢]. However, pretreatment with NaHS
significantly ameliorated H,O,-induced decrease in the
expression of Sod2 [Figure 2c].
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Figure 1: Protective effects of pretreated neonatal mouse cardiomyocytes with Hydrogen sulfide. (a) NaHS is nontoxic to neonatal mouse
cardiomyocytes. Cardiomyocytes were plated in 96-well plates. After 24 h, cells were pretreated in free-serum medium with 100 wmol/L NaHS
for different time. Then cells were washed twice with PBS and then were cultured with FBS-MEM for 3 days. Cell viability was measured by MTT
incorporation assays. (b-c) LDH release. Neonatal mouse cardiomyocytes were plated in 96-well plates. After 24 h, cells were pretreated in free
serum with 100 umol/L NaHS for 12 h. Then cells were washed twice with PBS and were recovered by changing with FBS-MEM. And (b) cells
were recovered for 24 h, followed by exposure to free-serum medium without or with 600 umol/L H,0, for another 4 h (*P < 0.01 vs. Con);
(c) Cells were recovered for indicated time, followed by exposure to free-serum medium with 600 umol/L H,0, for another 4 h (*P < 0.05vs. 0 h).
The data shown are mean =+ SE of three independent experiments. PBS: Phosphate-buffered saline; FBS: Fetal bovine serum; MEM: Modified
Eagle’s medium; MTT: 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide; LDH: Lactate dehydrogenase; Con: Control; SE: Standard

error; NaHS: Sodium hydrosulfide.

Sodium hydrosulfide increases Sirtuin 1 expression in
neonatal mouse cardiomyocytes

Sirtl, as a deacetylation enzyme, has important role in
oxidative stress and mitochondrial biogenesis. To study
whether Sirtl involve in H2S-induced anti-oxidative
stress, we determined the effect of NaHS on Sirtl
expression. As shown in Figure 3, H,O, treatment reduced
the protein expression of Sirtl, pretreatment with NaHS
significantly reversed H,O,-induced decrease in the
expression of Sirtl.

Sirtuin 1 mediates sodium hydrosulfide-induced
cytoprotection effects

Since NaHS increased the expression of Sirtl, we
further assess whether the inhibitor of Sirtl, Ex 527,
abrogates the protective effect of NaHS for neonatal mouse
cardiomyocytes. Because NaHS significantly ameliorated
H,0,-induced decrease in the expression of Sod2, we
first tested the effect of Ex 527 on NaHS-induced Sod2
expression. As shown in Figure 4a, Ex 527 inhibited
NaHS-induced Sod2 expression increase. Furthermore, our
study showed that the cytoprotective effect of NaHS was
also diminished after Ex 527 treatment, as indicated by the
significant increase of LDH release (NaHS + Ex 527 vs.
NaSH: 68.67 + 6.49 vs. 42.00 + 2.65; NaSH + Ex 527 vs.

control [Con]: 68.67 + 6.49 vs. 63.67 £ 6.33, P = 0.611)
and mitochondrial ROS production (NaHS + Ex 527 vs.
NaSH: 1.12 = 0.11 vs. 0.65 £ 0.06; NaSH + Ex 527 vs.
Con: 1.12 £ 0.11 vs. 1.00 = 0.09, P = 0.942) following
12-h NaHS pretreatment [Figure 4b and 4c]. In addition,
NaHS-induced mtDNA increase was also canceled after
Ex 527 treatment [Figure 4d]. These data indicate that Sirtl
plays an essential role in enhancing cardiomyocytes survival
following pretreatment with NaHS.

Discussion

Pretreatment of myocardium is a well-adaptive response
and markedly enhances the ability of the heart resistance
to ischemic insult.! Many pretreatment strategies have
been tested to enhance the survival of cardiomyocytes,
including exposure to adenosine, hypoxia or anoxia,
and anti-inflammatory or immune treatment.!>* In this
study, we have shown that exposure of neonatal mouse
cardiomyocytes to NaHS increases the resistance of these
cells to H,0,-induced oxidative stress damage, which may be
due to the induction of Sirtl expression and the consequent
upregulation of antioxidant enzyme, Sod2.

H,S is a colorless, flammable, and water-soluble gas and
has long been regarded as only an environmental hazard for
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Figure 2: Hydrogen sulfide ameliorates oxidative stress and improves mitochondrial biogenesis in neonatal mouse cardiomyocytes. Neonatal mouse
cardiomyocytes were pretreated in free-serum medium with 100 umol/L NaHS for 12 h. Consequently, cells were washed twice with PBS and
were recovered for 24 h by changing into FBS-MEM, followed by exposure to free-serum medium without or with 600 umol/L H,0, for another
4. (a) ROS levels were tested by flow cytometry (*P < 0.01 vs. Con, P < 0.05 vs. vehicle). (b) Mitochondrial DNA copy number was tested by
quantitative polymerase chain reaction (*P < 0.001 vs. Con, P < 0.05 vs. vehicle).(c) Sod2 protein expression level is determined using Western
blot analysis (*P < 0.05vs. Con, P < 0.01 vs. vehicle). The data shown are mean = SE of three independent experiments. PBS: Phosphate-buffered
saline; FBS: Fetal bovine serum; MEM: Modified Eagle’s medium; ROS: Reactive oxygen species; Con: Control; SE: Standard error; NaHS: Sodium
hydrosulfide; Sod2: Superoxide dismutase.
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Figure 3: NaHS induces Sirt1 expression in neonatal mouse cardiomyocytes. Neonatal mouse cardiomyocytes were plated in six-well
plates. After 24 h, cells were pretreated in free-serum medium with or without 100 umol/L NaHS for 12 h. Consequently, cells were
washed twice with PBS and were recovered for 24h by changing into FBS-MEM, followed by exposure to free-serum medium without or
with 600 umol/L H,0, for another 4 h. (a) Cells were lysed and Sirt1 protein expression level is determined using Western blot analysis.
(b) The bar charts indicating the different intensities of Sirt1 between groups. Values were normalized against the control values.
The data shown are mean =+ SE of three independent experiments (*P < 0.05 vs. Con, 'P < 0.01 vs. vehicle). PBS: Phosphate-buffered
saline; FBS: Fetal bovine serum; MEM: Modified Eagle’s medium; SE: Standard error; Con: Control; NaHS: Sodium hydrosulfide;
Sirt1: Sirtuin 1.
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Figure 4: Sirt1 mediates hydrogen sulfide-induced cytoprotection effect in neonatal mouse cardiomyocytes. Neonatal mouse cardiomyocytes
were pretreated in free-serum medium with or without 100 umol/L NaHS and 10 umol/L Ex 527 for 12 h as indicated group. Consequently,
cells were washed twice with PBS and were recovered for 24h by changing into FBS-MEM, followed by exposure to free-serum medium with
600 umol/L H,0, for another 4 h. (a) Sod2 protein expression level is determined using Western blot analysis. (b) LDH release was detected.
(c) ROS production was tested by flow cytometry. (d) Mitochondrial DNA number was detected by quantitative polymerase chain reaction. The
data shown are mean =+ SE of three independent experiments (*P < 0.05 vs. Con, P < 0.05 vs. NaSH). FBS: Fetal bovine serum; MEM: Modified
Eagle’s medium; LDH: Lactate dehydrogenase, ROS: Reactive oxygen species; SE: Standard error; Con: Control; NaHS: Sodium hydrosulfide;

Sod2: Superoxide dismutase; Sirt1: Sirtuin 1.

more than 300 years. Now, H.S is also thought to be the third
gaseous signaling molecule after nitric oxide and carbon
monoxide. H,S has multiple biological actions including
the regulation of vasodilation, angiogenesis, inflammation,
oxidative stress, and apoptosis.’’! Collective evidence
indicated that H,S can regulate cardiovascular functions and
has an important role in the pathogenesis and development of
cardiovascular diseases by a number of mechanisms such as
vasorelaxation, inhibition of cardiovascular remodeling, and
resistance to form foam cells.? The previous study indicates
that tissue content of H,S in the brain has been determined
to be between 50 and 160 wmol/L under physiological
conditions.?® In this study, 100 wmol/L NaHS pretreatment
had no toxicity to neonatal mouse cardiomyocytes. Our data
showed that NaHS pretreatment significantly improved
mouse cardiomyocytes survival after H,0,-induced cell
death, indicated by the decrease in LDH release and ROS
production and that the salubrious effect was accompanied

by the up-regulation of Sod2 expression. It is well known
that oxidation caused by ROS is a major cause of cellular
damage and death and has been implicated in cancer,
neurodegenerative, and cardiovascular diseases.’”? ROS
formed during oxidative stress can initiate lipid peroxidation,
oxidize proteins to inactive states and cause DNA strand
breaks, all potentially damaging to normal cellular function.
In normal physiological condition, ROS production is
usually homeostatically controlled by endogenous free
radical scavengers such as Sod, catalase, and the glutathione
peroxidase.”® Sod?2 is a key antioxidant enzyme that catalyzes
the conversion of superoxide to hydrogen peroxide and
molecular oxygen. Sod? is located within the mitochondrial
matrix, the main site of free radical production from the
electron transport chain.? Mitochondrial superoxide levels
are normally controlled by Sod2. Previous studies indicate
that Sod2 involves in NaHS-exhibited protection effect on
cardiovascular disease, neurodegenerative disorders, chronic
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kidney disease, etc.["**-*!! The numerous studies have shown
that Sod2 has an important role in protection against ROS. .2
Moreover, the decrease in Sod2 activity is associated with
increased mitochondrial oxidative damage.”**! Mitochondria
are a major source of superoxide and mitochondrial oxidative
damage contributes to a wide range of pathologies, including
cardiovascular disorders and neurodegenerative diseases.
Therefore, protecting mitochondria from oxidative damage
should be an effective therapeutic strategy. H,S exerts
protective effects on mitochondrial function and respiration.
The study showed that pretreatment NaHS improved mtDNA
number in mouse cardiomyocyte.

The previous study indicates that Sirtl could enhance the
biosynthesis and degradation of mitochondria, thereby
replenishing and improving mitochondrial function.** Our
result demonstrated NaHS increased the expression of Sirtl
in neonatal mouse cardiomyocyte. Moreover, Ex 527, the
inhibitor of Sirt1, attenuated these effects of NaHS-induced
Sod2 expression and mtDNA number increase, eventually,
and abrogated the cytoprotective effect of NaHS for neonatal
mouse cardiomyocytes. Recent studies also showed that
H,S prevents H,O,-induced cell damage through Sirtl
activation in human umbilical vein endothelial cells and
H9c¢2 cardiomyocytes.*>*¢! In addition, Sirtl could retard
aging and confer stress resistance to the heart in vivo.l'™

All in all, novel approaches for protection and salvage
injured heart tissue would have important prospects in the
therapy of I/R myocardial injury. In this study, our data
show NaHS may prevent H,O,-induced injury to neonatal
mouse cardiomyocytes, which is mediated by increasing the
expression of Sirtl, furthermore improving mitochondrial
function and reducing the deleterious effects of oxidative
stress.
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