Received: 2 June 2021 | Revised: 11 September 2021

Accepted: 19 September 2021

DOI: 10.1111/jcmm.16959

ORIGINAL ARTICLE

WILEY

Downregulation of p300/CBP-associated factor inhibits
cardiomyocyte apoptosis via suppression of NF-kB pathway in
ischaemia/reperfusion injury rats

Ligiang Qiul%3

Hao Xial'?3

1Department of Cardiology, Renmin
Hospital of Wuhan University, Wuhan,
China

2Cardiovascular Research Institute,
Wuhan University, Wuhan, China

3Hubei Key Laboratory of Cardiology,
Wuhan, China

4Department of Integrated Traditional
Chinese and Western Medicine, Tianyou
Hospital Affiliated to Wuhan University of
Science and Technology, Wuhan, China

Department of Cardiology, The Central
Hospital of Wuhan, Tongji Medical
College, Huazhong University of Science
and Technology, Wuhan, China

Correspondence

Changwu Xu and Hao Xia, Department of
Cardiology, Renmin Hospital of Wuhan
University, Wuhan 430060, China.
Emails: xuchangwu@whu.edu.cn (CX);
xiahao1966@163.com (HX)

Funding information

National Natural Science Foundation of
China, Grant/Award Number: 81500228
and 81900364

| Xiaoxiong Liu*® | Wenjing Li* | Zhebo Liu® | Changwu Xu

1,2,3

Abstract

Cardiomyocyte apoptosis is the main reason of cardiac injury after myocardial
ischaemia-reperfusion (I/R) injury (MIRI), but the role of p300/CBP-associated fac-
tor (PCAF) on myocardial apoptosis in MIRI is unknown. The aim of this study was
to investigate the main mechanism of PCAF modulating cardiomyocyte apoptosis in
MIRI. The MIRI model was constructed by ligation of the rat left anterior descending
coronary vessel for 30 min and reperfusion for 24 h in vivo. H9c2 cells were harvested
after induced by hypoxia for 6 h and then reoxygenation for 24 h (H/R) in vitro. The
RNA interference PCAF expression adenovirus was transfected into rat myocardium
and H9c2 cells. The area of myocardial infarction, cardiac function, myocardial injury
marker levels, apoptosis, inflammation and oxidative stress were detected respec-
tively. Both I/R and H/R remarkably upregulated the expression of PCAF, and down-
regulation of PCAF significantly attenuated myocardial apoptosis, inflammation and
oxidative stress caused by I/R and H/R. In addition, downregulation of PCAF inhib-
ited the activation of NF-kB signalling pathway in cardiomyocytes undergoing H/R.
Pretreatment of lipopolysaccharide, a NF-xB pathway activator, could blunt these
protective effects of PCAF downregulation on myocardial apoptosis in MIRI. These
results highlight that downregulation of PCAF could reduce cardiomyocyte apoptosis
by inhibiting the NF-xB pathway, thereby providing protection for MIRI. Therefore,
PCAF might be a promising target for protecting against cardiac dysfunction induced
by MIRI.
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1 | INTRODUCTION

Ischaemic heart disease is seriously endangering human health and
causing severe public health threats.™? Ischaemic heart disease will
become the second leading cause of death in rural and urban areas
worldwide in 2030 according to the data from WHO.? Clinical stud-
ies have found that early restoration of coronary blood flow is par-
ticularly important to reduce myocardial necrosis and save life for
ischaemic heart disease patients, but rapid reperfusion itself could
also cause myocardial ischaemia-reperfusion injury (MIRI), which
may be the main cause for a poor prognosis.3 Although the mech-
anism of MIRI is complex, more and more studies have shown that
cardiomyocyte apoptosis, and the levels of reactive oxidative stress
(ROS) and inflammation upregulation play a crucial role in the pro-
gression of MIRL*® Therefore, prevention and suppression of these
pathological processes have become a consensus for the treatment
of MIRI.

P300/CBP-associated factor (PCAF) is a transcriptional coacti-
vator with acetyltransferase activity, and is involved in regulating
various cellular activities and signalling pathways.® Previous stud-
ies showed that PCAF is involved in regulating apoptosis, oxidative
stress and inflammation. PCAF promotes apoptosis of liver cancer
cells by inhibiting Serine/Threonine protein kinase 1,7 and hydro-
gen peroxide have been proved to stimulate the expression of PCAF
during oxidative stress.® In addition, downregulation of PCAF could
obviously inhibit the production of pro-inflammatory factors in an-
giogenesis and restenosis.®? It's also found that garcinol, a natural
inhibitor of PCAF, could reduce inflammation, promote apoptosis
and possess the effect of anti-oxidation.!®' Moreover, our previ-
ous study found that downregulation of PCAF could reduce myo-
cardial damage caused by I/R, which mainly due to the inhibition of
excessive autophagic activity of cardiomyocytes.12 However, it is
unknown whether PCAF could attenuate MIRI by inhibiting cardio-
myocyte apoptosis.

In this study, we hypothesized that downregulation of PCAF
ameliorated cardiac impairment and myocardial damage via reduc-
ing cardiomyocyte apoptosis, oxidative stress and inflammation
after I/R injury. We used a rat MIRI model for in vivo experiments
and hypoxia-reoxygenation (H/R) model with H9c2 cells for in vitro
experiments to figure out the roles and underlying mechanisms of
PCAF on cardiomyocyte apoptosis in MIRI.

2 | MATERIALS AND METHODS

2.1 | Materials and agents

Cell Bank of the Chinese Academy of Sciences provided the H9c2
cell line (#GNR5). All the cell growth medium used in this study
was obtained from HyClone (#SH30023.01B). Foetal bovine serum
(FBS) was bought from Tianhang Biotechnology Company (#11011-
8611). Lipopolysaccharide (LPS) was purchased from Beyotime
Biotechnology (#S1732), Cell counting assay Kit 8 (CCK-8) was
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obtained from Dojindo (#CK04). The commercial ELISA assay kits
were purchased from Elabscience Biotechnology and used to de-
tected the levels of the inflammatory cytokine such as IL-6, TNF-a.
The levels of oxidative stress were evaluated by Superoxide dis-
mutase (SOD, #A001-3), Catalase (CAT, #A007-1-1) Lactate dehy-
drogenase (LDH), Creatine kinase (CK), CK isoenzymes (CK-MB), and
Malondialdehyde (MDA) assay commercial kits, all of above kits were
obtained from Jiancheng Bioengineering Institute. Cardiac troponin
| (cTnT) assay kit from Roche Diagnostics GmbH. Flow cytometry
apoptosis kit was purchased from BD Biosciences (#550474); TUNEL
assay kit purchased from Roche (#11684817910). Dihydroethidium
(DHE) was from Beyotime Biotechnology (#50063). The primary
antibodies of GAPDH, Bax and Bcl-2 were purchased from Sigma-
Aldrich. The primary antibodies of PCAF, a-actinin, NF-kB p65and
phosphorylation of NF-kB p65 Ser536 were purchased from Cell
Signaling Technology.

2.2 | The construction of adenoviral vectors

The adenovirus with siRNA against the rat PCAF (Ad-PCAF-
RNAI) was produced by GeneChem. The sense sequence of siRNA
for rat PCAF gene is 5-GACAAACTGCCTCTTGAGAAA-3', and
5'-TTCTCCGAACGTGTCACGT-3' for the control. The virus was am-
plified, purified and routinely titrated to 2 x 10'° PFU/ml.

2.3 | Insitu heart adenoviral transfection

The animal care procedure adhered to the Principles of Laboratory
Animal Care, and the protocol of animal experiments were re-
viewed and approved by the Animal Care and Use Committee
of Renmin Hospital of Wuhan University. All of Sprague-Dawley
rats (200-250 g) were randomly allotted into four groups: Sham
surgery group (Sham group), Ischaemia-reperfusion group (I/R
group), left ventricle transfected with Ad-GFP 48 h ahead of I/R
(I/R + Ad-GFP group), and left ventricle transfected with Ad-PCAF
RNAIi 48 h ahead of I/R (I/R + Ad-PCAF RNAi group), and n = 10
for each group. The experiment procedure in detail was described

previously.'3

2.4 | Cell culture and hypoxia-reoxygenation

H9c2 cells were maintained in a cell incubator at 37°C and sup-
plemented with 5% CO,. The Ad-GFP or Ad-PCAF-RNA.i virus was
transfected into H9c2 cells in serum-free medium at a multiplicity
of infection (MOI) of 30. After the virus was successfully trans-
fected, the H/R model was established subsequently. Briefly, the
H9c2 cells were cultured in hypoxia, glucose and serum-free DMEM
buffer for 6 h. After that, the cells were cultured with DMEM/F12
medium containing 10% FBS and exposed to 5% CO, and 95% air
for 24 h.
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2.5 | Triphenyltetrazolium chloride (TTC) staining

The Triphenyltetrazolium chloride (TTC) staining was used to de-
terminate the infarct size of heart immediately after I/R. After 24 h
reperfusion, all the samples were sliced into 1 mm thickness. Then
the slices of heart were placed in 2% TTC solution at 37°C for 30 min
and photographed digitally. The total area of left ventricle and size
of infarction and were measured by Image J software, and the rate of
infarct of the left ventricle was calculated by the percentage of the

infarct size to the area of left ventricular.

2.6 | Evaluation of rat heart function

The parameters of left ventricular fraction shortening (LVFS) and left
ventricular ejection fraction (LVEF) were detected by Doppler echo-
cardiography and used to evaluate the systolic function after I/R.

2.7 | Detection of injury and inflammatory
markers of cardiomyocytes

Commercial assay kits were used to detect the content of LDH, CK,
CK-MB, cTnT, TNF-a and IL-6 in blood samples and cell supernatants.
All procedures were carried out according to the kits' instructions.

The activity of enzyme was expressed as international units per litre.

2.8 | CCK-8 assay

The CCK-8 assay was conducted to evaluate the cell viability, and
the experimental process were performed as previously described.'*
Briefly, the cells were cultured in a 96-well plate at 2.0 x 10* cells/
well. When the cells reached 60% confluence, the corresponding in-
tervention was applied. After the intervention was completed, 10 pl
of CCK-8 reagent was added to each well, and the cells were incu-
bated for 2 h. Finally, the optical density (OD) value of each well was

measured on a microplate reader (450 nm).

2.9 | TUNEL staining

Myocardial apoptosis was detected with TUNEL staining assay fol-

lowing the manufacturer's instruction.®

2.10 | Flow cytometry

For apoptosis detection, 2 x 10° cells were washed with 500 ul bind-
ing buffer, subsequently incubated with 5 pl Pl and 5 pl Annexin V-
APC for 15 min at room temperature in dark. The apoptotic cells

were detected by flow cytometry.

2.11 | Evaluation of ROS production

The ROS level of myocardial tissue and H9c2 cells were detected by
dihydroethidium (DHE). Specifically, the frozen sections of rat heart
were incubated with 10 pM DHE at 37°C for 30 min in dark. Then
the image was captured with a fluorescence microscope. For the de-
tection of ROS in H9¢2 cells, the cells were washed three times with
PBS, and then cultured in serum-free medium containing 5 pM DHE
for 30 min at 37°C in dark. The intensity of fluorescence was quanti-

fied by Image J software.

2.12 | Detection of SOD, CAT and MDA
The contents of SOD, CAT and MDA were detected with assay kits

in accordance with the manufacturer's instructions.

2.13 | Western blot

Western blot was conducted as our previously described.*® The pri-
mary antibodies of Bax (1:1000), Bcl-2 (1:1000), NF-xB p65 (1:1000),
phospho-NF-kB p65 Ser536 (1:1000), PCAF (1:1000) and GAPDH
(1:2000) were used respectively.

2.14 | Immunofluorescence analysis

The fixed cell slides were permeabilized for 20 min at room tem-
perature, and then washed with PBS and blocked with goat serum
for 30 min. After that, the blocking solution was removed with ab-
sorbent paper. Next, the primary antibody diluent was added and
incubated overnight at 4°C. The next day, the slides were washed,
and diluted fluorescent secondary antibody was added and the
slides were incubated in a humidified box for 1 h. DAPI was added
to stain the nuclei. Finally, the slides were mounted with an anti-
fluorescence quencher, and images were collected under a fluores-

cence microscope.

2.15 | Co-immunoprecipitation

The cells were collected and centrifuged at 875 g for 3 min, the
supernatant was discarded, and the precipitate was resuspended
in 500 pl of 150 mmol/L immunoprecipitation (IP) buffer to lyse the
cells. Then, the lysate was placed on ice for 30 min and mixed sev-
eral times at intervals of 10 min. Next, the lysate was centrifuged at
14008 g for 10 min at 4°C, and 50 pl of the supernatant was taken
as the input, and the remaining supernatant was used as the IP sam-
ple. Then 10 ul of beads was added to the lysed protein sample to
remove impurities. New beads were added to the protein sample,

and the corresponding antibody was added and incubated at 4°C
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for 3 h. Afterwards, the sample was centrifuged at 1191 g for 2 min,
the supernatant was discarded, and the beads were washed twice
with IP buffer for 5 min each time. After the beads were washed,
loading buffer was added, and the sample was heated at 95°C for
10 min to complete the preparation of the protein sample. Then,
the input and IP samples were electrophoresed individually, and
Western blotting was used to measure the expression of related

proteins.

2.16 | Statistical analysis

All the data were expressed as mean + SD. SPSS 22.0 software

was used for statistical analysis. Analysis of variance was used for

multiple comparisons and least significant difference t test for post-

hoc tests. p < 0.05 was considered to be statistically significant.

3 | RESULTS
3.1 | I/Rincreased PCAF expression and
downregulation of PCAF attenuates MIRI in vivo

To explore the role of PCAF in MIRI, the PCAF expression was de-
tected in vivo. As presented in Figure 1A, the expression of PCAF
in I/R group was remarkably increased compared to the Sham
group in protein levels (p < 0.05). In order to verify the downregu-

lation effect of adenoviral transfection, the protein level of PCAF
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FIGURE 2 Downregulation of p300/CBP-associated factor (PCAF) alleviated I/R-induced apoptosis. (A) Representative
immunofluorescences of TUNEL (green), a-actinin (red), and DAPI (blue) staining in the infarct border zone. The scale bar is 100 um, 400x.
(B) Quantitative analysis of TUNEL-positive cardiomyocytes in the infarct border zone at 24 h after I/R (n = 5). (C-D) The expression levels of

Bax and Bcl-2 (n = 6). **

in the rat heart was also measured and the expression of PCAF sig-
nificantly decreased after Ad-PCAF RNAi transfection (Figure 1B).

I/R exposure significantly impaired the cardiac function, which
was manifested as a decrease in LVEF and LVFS compared to the
Sham group (both p < 0.05, Figure 1C,D). However, Doppler ul-
trasound study showed that LVEF and LVFS were significantly
increased after PCAF downregulation (LVEF: 70.17 + 7.92% in
I/R + Ad-PCAF RNAI group vs. 56.48 + 12.34% in I/R + Ad-GFP
group; LVFS: 40.52 + 2.93% vs. 28.81 + 4.75, both p < 0.05). In
addition, compared with the I/R + Ad-GFP group, pretreatment
with Ad-PCAF RNAI significantly decreased the infarct rate of the
left ventricle (p < 0.05, Figure 1E,F). Moreover, downregulation of
PCAF decreased the serum content of CK, CK-MB, cTnT and LDH (all
p < 0.05, Figure 1G-J). These results suggested that downregulation
of PCAF played a cardioprotective role in MIRI.

p < 0.01 compare with the Sham group; #p < 0.05, #p < 0.01 compare with the I/R + Ad-GFP group

3.2 | PCAF downregulation alleviated I/R-
induced apoptosis

To figure out the potential involvement of apoptosis in the cardio-
protective role of PCAF downregulation in MIRI, we performed
TUNEL staining and Western blot assays. Our results suggested
that the rate of TUNEL-positive cells in I/R group and I/R + Ad-
GFP group were remarkably higher than that in the Sham group
(Figure 2A). However, PCAF downregulation markedly reduced the
rate of TUNEL-positive myocytes compared with that in I/R + Ad-
GFP group (27.94 + 2.43% vs. 42.78 + 2.87%, p < 0.05; Figure 2B).
Meanwhile, downregulation of PCAF significantly decreased the
expression level of pro-apoptotic Bax protein in cardiomyocytes
and increased anti-apoptotic Bcl-2 protein levels relative to those in
I/R + Ad-GFP group (both p < 0.05, Figure 2C,D).
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FIGURE 3 Downregulation of p300/
CBP-associated factor (PCAF) inhibits I/R-
induced inflammation and oxidative stress.
(A-B) The reactive oxidative stress (ROS)
level was detected by dihydroethidium
(DHE) immunofluorescence probe in
different groups. The scale bar is 100 um,
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3.3 | Downregulation of PCAF reduces I/R-induced 3.4 | Downregulation of PCAF alleviates H/R

inflammation and oxidative stress

We detected the levels of oxidative stress and inflammation in rat
myocardial tissue and serum. As shown in Figures 3, I/R potently
increased the levels of ROS and MDA and decreased the enzyme
activities of CAT and SOD in the I/R group and I/R + Ad-GFP group
(both p < 0.05). However, downregulation of PCAF could partially
reversed the above-mentioned changes (both p < 0.05, Figure 3A-
E). Meanwhile, I/R increased the contents of IL-6 and TNF-a in
serum of rat, while downregulation of PCAF could effectively re-
duce the serum levels of TNF-a and IL-6 in MIRI rats (both p < 0.05,
Figure 3F-G).

injury and apoptosis in H9c2 cells

The H9c2 cells were exposed to hypoxia for 6 h and then reoxy-
genated for 24 h. H/R significantly promoted the expression of
PCAF in H9c2 cells, and the transfection of Ad-PCAF RNAI obvi-
ously reduced the expression of PCAF (both p < 0.05, Figure 4A,B).
Expectedly, in the H/R and H/R + Ad-GFP groups, Bcl-2 was sig-
nificantly downregulated, and the pro-apoptotic protein Bax was up-
regulated markedly. However, these changes were suppressed after
PCAF downregulation (p < 0.05, Figure 4A,C).

To evaluate the protective effect of PCAF downregulation on

H9c2 cardiomyocytes after H/R, CCK-8 assay was used to assess the
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FIGURE 4 Decreasing the expression of p300/CBP-associated factor (PCAF) alleviated apoptosis during H/R in H9¢2 cells. (A-C) The
expression of PCAF, Bax and Bcl-2 in each group (n = 6). (D) H9c2 cells viability were analysed by CCK-8 assay (n = 6). (E-F) The apoptosis
rate of H9¢c2 induced by H/R in different group were detected via flow cytometry assay (n = 3). (G-J) The content of creatine kinase (CK), CK
isoenzymes (CK-MB), cardiac troponin | (cTnT) and lactate dehydrogenase (LDH) in cell culture medium were detected by commercial kits
(n=5). up < 0.01 compare with Control group; #p < 0.05, ##p < 0.01 compare with the H/R + Ad-GFP group
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FIGURE 5 Downregulation of
p300/CBP-associated factor (PCAF)
inhibits H/R-induced inflammation and
oxidative stress in H9c2 cells. (A-B) The
representative images of intracellular
reactive oxidative stress (ROS) formation
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cell viability. As shown in Figure 4D, the cell viability significantly de-
creased in the H/R and H/R + Ad-GFP groups, while PCAF downreg-
ulation markedly increased the cell viability. Meanwhile, the apoptosis
rate was significantly upregulated in H/R group and H/R + Ad-GFP
group compared with that in the Control group, while downregulation
of PCAF markedly alleviated cell apoptosis induced by H/R (p < 0.05,
Figure 4E,F). Moreover, the content of CK, CK-MB, cTnT and LDH were
significantly increased in H/R and H/R + Ad-GFP group, and were par-
tially reversed by downregulation of PCAF in H9¢c2 cells (all p < 0.05,
Figure 4G-)).

3.5 | Downregulation of PCAF inhibits H/R-
induced oxidative stress and inflammation in
H9c2 cells

As presented in Figure 5A,B, the ROS activity was increased in H/R
group compared to that in the Control group (p < 0.05). However,

the levels and activity of ROS was significantly decreased in
H/R + Ad-PCAF RNA:i group (p < 0.05). In addition, downregulation
of PCAF significantly inhibited MDA levels and rescued SOD and
CAT activities (all p < 0.05, Figure 5C-E). Moreover, the levels of
TNF-a and IL-6 were significantly increased in the H/R group, while
downregulation of PCAF attenuated these changes (both p < 0.05,
Figure 5F-G).

3.6 | The protective
effect of PCAF downregulation in MIRI depends
on the inactivation of the NF-xB pathway

NF-xB was a recognized transcription factor in modulation of inflam-
mation, oxidative stress and cell apoptosis in the context of MIRI.YY?
The expression level of phospho-NF-xB p65 was significantly up-
regulated after H/R compared with the control cells. While H9c2
cells were transfected with Ad-shRNA-PCAF, the protein level of
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phospho-NF-xB p65 was markedly decreased (p < 0.05, Figure 6A,B).
The results of Co-IP showed that there was a direct interaction be-
tween PCAF and NF-xB p65, and after H/R induction, the interaction
between PCAF and NF-kB became stronger (Figure 6C). For further
analysis of the impact of PCAF downregulation on NF-kB pathway,
we used immunofluorescence to explore the nuclear translocation of
NF-kB pé5. As expected, H/R promoted the transfer of NF-xB p65
into the nucleus in H9c2 cells, while nuclear translocation of NF-xB
p65 was blunted in cells pretreated with Ad-PCAF RNAI (Figure 6D).

Based on the above results, we subsequently conducted a res-
cue experiment. After transfected with adenovirus, H9c2 cells were
treated with LPS, a potent NF-kB activator, and then carried out H/R
treatment. Compared with H/R + Ad-PCAF RNAi group, the expres-
sion of phospho-NF-xB p65 was significantly increased in H/R + Ad-
PCAF RNAi + LPS group (p < 0.05, Figure 7A,B). Meanwhile,
LPS treatment stimulated the apoptosis of H9c2 cells (p < 0.05,
Figure 7C,D). In addition, LPS treatment remarkably enhanced the
fluorescence intensity of DHE (p < 0.05, Figure 7E,F). Moreover,
compared with H/R + Ad-PCAF RNAI group, the content of TNF-a

and IL-6 in cells were all increased in H/R + Ad-PCAF RNAi + LPS
group (both p < 0.05, Figure 7G).

4 | DISCUSSION

This study found I/R increased the expression of PCAF both in vivo
and in vitro, and downregulation of PCAF significantly improved the
heart function and reduced myocardial infarction area and mark-
ers of myocardial injury. Meanwhile, downregulation of PCAF sig-
nificantly inhibited cardiomyocyte apoptosis, oxidative stress and
inflammation. In addition, the protective effect of PCAF downregu-
lation in MIRI may depends on the inhibition of the NF-kB pathway.
Therefore, all these findings revealed that the cardioprotective ef-
fects of PCAF downregulation against MIRI was mediated via inhib-
iting NF-xB pathway and then suppression of inflammation, ROS and
apoptosis.

As a member of Gen5-related N-acetyltransferase family, PCAF

is dominantly expressed in the complexes with acetyltransferase
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activity. A series of previous studies found that PCAF plays a cru-
cial role in cardiovascular diseases. Our previous work found that
PCAF knockdown significantly restrained neointimal formation in
rat carotid artery balloon injury model.® Moreover, the knockdown
of PCAF alleviated myocardial reperfusion injury by inhibition of car-
diomyocyte autophagy.’? It is well known that apoptosis, oxidative
stress and inflammation are vital driver in progression of pathologi-
cal process of MIRI. Recent studies demonstrated that PCAF may in-
volve in the progress of cell apoptosis, oxidative stress, inflammation
and metabolism.?° Our findings in this study indicated that MIRI was
accompanied by an increased expression of PCAF, both in vivo and
in vitro. Importantly, downregulation of PCAF significantly reduced
myocardial damage and improved cardiac function. At the same
time, levels of oxidative stress, inflammation and apoptosis were also
significantly inhibited. These results further confirmed that down-
regulation of PCAF was beneficial for alleviating MIRI.

Previous studies have shown that the process of myocardial
ischaemia and reperfusion could produce many free radicals,

destroy the body's oxidation and antioxidant processes, lead to
lipid peroxidation, and cause irreversible damage to capillaries
and tissue cells.?! MDA is the end product of lipid peroxidation,
which causes biological macromolecules to polymerize with each
other, and is cytotoxic. Middle or high concentrations of ROS could
induce inflammatory response and even apoptosis in cardiomyo-
cytes through oxidative stress.'”22 SOD is the main enzyme that
eliminates ROS in cells. It can restore the dynamic balance of oxi-
dation and anti-oxidation, and prevent ROS from causing damage
to cells.?® In this study, upon pretreatment of Ad-PCAF RNAI, the
levels of MDA and ROS were significantly reduced, while the level
of SOD was increased. These results suggested that downregu-
lation of PCAF was related to the modulation of oxidative stress
pathways, PCAF downregulation increased SOD expression and
corrected the imbalance between oxidation and anti-oxidation,
thereby alleviating MIRI.

IL-6 and TNF-a

are the main indicator of cellular inflammation.?* In this study,

As typical pro-inflammatory cytokines,
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downregulation of PCAF markedly decreased the levels of IL-6 and
TNF-a in the rat serum of MIRI and the supernatant of myocardial
cell culture, revealing a possibility that downregulation of PCAF
also can inhibit MIRI by reducing myocardial inflammation. In addi-
tion, the accumulation of ROS during reperfusion could cause cell
apoptosis, thereby aggravating the damage of cardiomyocytes. Our
results revealed that downregulation of PCAF in cells significantly
reduced cardiomyocyte apoptosis and maintain the cardiac function
of rat undergoing MIRI.

NF-kB is a dimeric transcription factor composed of Rel family sub-
units, including 5 Rel forms, the most usual form of which is a heterodi-
mer consisting of Rel A (p65) and p50.2° As a transcriptional regulatory
protein, NF-kB is widely involved in growth, differentiation, immunity,
inflammation.?¢?? Studies have shown that NF-kB signalling pathway
plays a crucial role in the pathological process of MIRI.3%%2 NF-xB
affects cardiomyocyte apoptosis by regulating a series of apoptosis-
related genes transcription and expression. In addition, NF-xB is also
the main target of I/R-induced cellular oxidative stress injury.>334 The
expression of interleukin, TNF-a and other inflammation-related genes
were also regulated by NF-kB.3>3¢ Previous studies indicated that ac-
tivation of NF-kB promotes inflammation during myocardial ischaemia
and exacerbates the heart's response to I/R injury.®’ Inactivation of
NF-xB pathway is beneficial to alleviate I/R-induced cardiomyocyte
damage. Further mechanistic studies have found that inactivation of
NF-kB pathway has an important contribution to reducing I/R-induced
cardiomyocyte apoptosis, oxidative stress and inflammation.®®%? In
this research, we found the intervention of the expression of PCAF
significantly decreased the levels of phosphorylation of NF-kB p65 in-
duced by I/R. Therefore, the NF-kB pathway activator LPS was used to
verify the relationship. As expected, pretreatment of LPS obviously re-
versed the decreased level of NF-kB p65 phosphorylation in Ad-PCAF
RNAI treated H/R cells. The decreases of apoptosis, ROS production
and pro-inflammatory factors, such as TNF-a and IL-6, in the Ad-PCAF
RNAI treatment group were all reversed upon LPS pretreatment.
Therefore, these results demonstrated that the protective effect of
PCAF downregulation in MIRI was dependent on the inactivation of
NF-xB pathway.

5 | CONCLUSION

Altogether, this study revealed that downregulation of PCAF could
alleviate MIRI by reducing cardiomyocyte apoptosis, inflammation,
and oxidative stress through regulating NF-xB signalling pathway.
Therefore, PCAF may be considered as a promising therapeutic tar-
get for MIRI.
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