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ABSTRACT

Objective: One of the main complications of sepsis that is linked to poor clinical outcomes and high mortality
is sepsis-induced myocardial dysfunction (SIMD). Fatty acid-binding protein 4 (FABP4) is a protein that
is expressed in macrophages and adipose tissue and is involved in inflammation and apoptosis in various
pathological processes. The purpose of this study was to investigate the role of FABP4 in SIMD.

Material and Methods: The H9¢2 cell model of myocardial dysfunction induced by septicemia was established by
lipopolysaccharide (LPS). Measurements of cell viability, apoptosis, reactive oxygen species levels, mitochondrial
activity, and proinflammatory factor expression were used to assess FABP4’s involvement in SIMD. In addition,
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Hangzhou, China. analyzed using Western blot. Finally, the combination of AZD-8055 further demonstrated the possibility of
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Results: Silencing FABP4 expression drastically increased H9¢c2 cell viability and mitochondrial function. In
Received: 15 August 2024 addition, by upregulating B-cell lymphoma-2 (Bcl-2) and downregulating Bcl-2 associated X protein, FABP4
Accepted: 23 December 2024 silencing improved LPS-induced anti-apoptosis of H9¢2 cells. Finally, silencing FABP4 alleviated SIMD through
Published: 23 January 2025 the mTOR signaling pathway. However, the therapeutic effect was inhibited when FABP4 silencing was combined
with the mTOR inhibitor AZD-8055.
DOI

Conclusion: Silencing FABP4 alleviates LPS-induced inflammatory response and apoptosis in H9¢2 cells and

10.25259/Cytojournal_157_2024 enhances mitochondrial function through the mTOR signaling pathway.
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INTRODUCTION

E: Sepsis-induced myocardial dysfunction (SIMD) refers to widespread acute myocardial
damage caused by septicemia.l! Over the past few decades, SIMD has become a major focus
of research,”? and its associated mortality has substantially increased.” Studies have shown
that mitochondrial dysfunction and the production of reactive oxygen species (ROS) are
linked to SIMD.™ In addition, during the development of SIMD, immunity function becomes
dysregulated,”” which can further lead to tissue damage and molecular imbalances, ultimately
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resulting in organ dysfunction and failure.”” Inflammatory
cytokines are secreted in large quantities due to this immune
dysfunction”® and lymphocyte apoptosis is accelerated.*'%

The carrier protein for fatty acids in cells is called fatty acid-
binding protein (FABP), which is essential for the cell’s
utilization of fatty acids.'"! FABP4 is one of the FABPs and
is most abundant in the heart and skeletal muscle.” FABP4
is well known for its detrimental effects in the development
of insulin resistance,™ diabetes,"! gestational diabetes,!”
and metabolic syndrome."® Studies have shown that FABP4
knockout animal models exhibit an alleviating effect on
insulin resistance. Following this discovery, FABP4 inhibitors
became a major focus of research.'”” FABP4 is particularly
associated with atherosclerosis and cardiovascular disease,
with FABP4 deficiency playing a protective role in the early
and late stages of atherosclerosis. Considering these findings,
treating sepsis-induced cardiac dysfunction may benefit from
targeting FABP4.

In addition, a study on in vivo pregnancy health has shown
that inhibiting mammalian target of rapamycin (mTOR)
signaling reduces FABP4 expression in the membrane and
inhibits embryonic absorption.*! However, a substantial
amount of data also indicates that SIMD improves through
the mTOR signaling pathway, revealing that mTOR may
be a potential downstream target for SIMD treatment.!"”!
Therefore, this study first measured the level of FABP4 in
H9c2 cells and then silenced FABP4 to further explore its
possible role in SIMD. This study investigated the relationship
between the mTOR signaling pathway and FABP4 by
examining H9c2 cell viability, mitochondrial function, and
anti-apoptotic capability.

MATERIAL AND METHODS
Cell culture

H9c2 rat embryonic cardiomyoblasts (BFN60804388, ATCC,
Manassas, VA, USA) were cultured in Dulbecco’s modified
eagle medium supplemented with 10% fetal bovine serum
(59020, Solarbio, Beijing, China) and antibiotics (P7630,
Solarbio, Beijing, China). The culture conditions were 37°C
and 5% carbon dioxide. When the fusion rate of cells reached
70-80% in a 6-well culture dish, the cells were treated with
10 pg/mL LPS for 12 h,? establishing the cardiac injury cell
model. Short tandem repeat analysis showed that the cells
were produced from their parental cells and that they were
clear of mycoplasma.

Cells were transfected using Lipofectamine 2000.
FABP4 small interfering RNA (siRNA, si-FABP4):
5-CCGAGAUUUCCUUCAAACU-3". The experimental

groups included the following: Control, lipopolysaccharide
(LPS), si-NC (LPS + negative control to FABP4 siRNA), si-
FABPA (FABP4 siRNA + LPS), and si-FABP4 + AZD-8055
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(LPS + FABP4 siRNA + 20 nM AZD-8055). The mTOR
inhibitor AZD-8055 (No. 16978) was procured from Cayman
Chemical (Ann Arbor, MI, USA).

Cell viability assay

The layered double hydroxides (LDHs) cytotoxicity assay kit
(BC0685, Solarbio, Beijing, China) and the cell counting kit-
8 (CCK-8, CA1210, Solarbio, Beijing, China) were used to
evaluate the vitality of H9¢2 cells. Cells were grown at a density
of 5 x 10° cells/well in 96-well plates, and they were incubated
for the entire night. After adding 10 uL of CCK-8 solution
to each well and incubating the cells for 1.5 h at 37°C, the
viability of the cells was evaluated. Absorbance was measured
at 450 nm using an enzyme-labeled instrument (Multiskan
SkyHigh, Thermo Fisher Scientific, Waltham, MA, USA).

Terminal deoxynucleotidyl transferase-mediated dUTP
nick end labeling (TUNEL) staining

Apoptosis in H9c2 cells was determined using the TUNEL
kit (T2130, Solarbio, Beijing, China). After being cultured in
12-well plates, the cells were washed twice with phosphate
buffer saline (P1010, Solarbio, Beijing, China) and then
fixed in 4% paraformaldehyde for 25 min. 50 uL of TdT
solution and 450 pL of fluorescein-labeled 2’-deoxyuridine
5’-triphosphate solution were added for staining after a 10-min
soak in 1% Triton X-100. The staining process was carried
out in the dark for 60 min. After a 15-min 4,6-diamidino-2-
phenylindole staining procedure, positive cells were observed
and analyzed under fluorescence microscope (CX41-32RFL,
Olympus Corporation, Tokyo, Japan).

Mitochondrial membrane Potential (MMP) (A¥m)

H9c2 cells were labeled with the fluorescent dye
5,5,6,6'-Tetrachloro-1,1',3,3'-tetraethyl-imidacarbocyanine
(JC-1, M8650, Solarbio, Beijing, China) to evaluate the MMP.
JC-1 was incubated for 30 min in the dark, then observed
and analyzed using a fluorescence microscope. The ratio of
red to normal mitochondrial potential and green to impaired
mitochondrial potential was used to evaluate MMP.

ROS assay

ROS levels in H9¢2 cells were measured using a ROS assay kit
(CA1410, Solarbio, Beijing, China). H9c2 cells were incubated
with LPS in a 6-well plate for 12 h, followed by the addition
of 10 uL of 2',7'-dichlorodihydrofluorescein diacetate at
37°C, protected from light. The relative fluorescence intensity
was analyzed using a fluorescence microscope (CX41-32RFL,
Olympus Corporation, Tokyo, Japan) and quantified with
Image ] (v1.8.0.345, National Institutes of Health, Bethesda,
MD, USA).
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Adenosine triphosphate (ATP) assay

The ATP levels in H9c2 cells were measured using an ATP
kit (SP13572, Saipei Biotechnology Co., Ltd, Hubei, China).
First, the cells were lysed, centrifuged at 4°C 12,000 g for
5 min, and the supernatant was collected. The test solution
was added to each well of a 96-well plate and incubated at
room temperature for 10 min, after which the supernatant
was added. The optical density (OD) values of samples in
96-well plates were analyzed at 450 nm by enzyme-labeling
apparatus (Multiskan SkyHigh, Thermo Fisher Scientific,
Waltham, MA, USA).

Enzyme-linked immunosorbent assay (ELISA)

The expression levels of interleukin (IL)-1f (SEKH-002,
Solarbio, Beijing, China) and tumor necrosis factor o
(TNF-a) (SEKH-0047, Solarbio, Beijing, China) in H9¢2 cells
were determined using ELISA Kkits. After centrifuging the
cells at 12,000 g and 4°C, the supernatant was gathered. Each
well received 50 uL of the test sample and 50 uL of biotin,
which were then incubated for 1 h at 37°C. After shaking
the liquid in the hole for 30 s, additional washing liquid was
incorporated, and the plate was shaken again. This step was
repeated 3 times. The plate was then incubated at 37°C for
15 min without light after 50 UL of substrates A and B were
added to each well. A final addition was 50 UL of termination
solution. The OD value of each well was measured at 450 nm
using an enzyme-labeled instrument.

Quantitative real-time-polymerase chain reaction (QRT-PCR)

Total ribonucleic acid (RNA) was extracted using TRIzol
reagent (15596026CN, Thermo Fisher Scientific, Waltham,
MA, USA) and quantified with the plate reader-based
uDrop™ Plate. Reverse transcription was performed using
the RevertAid Reverse Transcription Kit (K1691, Thermo
Fisher Scientific, Waltham, MA, USA). Primers [Table 1]
and iQTM SYBR Green Supermix (1708880, Bio-RAD,
Hercules, CA, USA) were used to prepare the quantitative
polymerase chain reaction (qQPCR) solution, which was then
run on a Bio Rad qPCR apparatus (CFX Opus 96, Bio-RAD,
Hercules, CA, USA). The obtained data were compared and
interpreted relative to the reference gene (Glyceraldehyde-
3-phosphate dehydrogenase [GAPDH]) to assess gene
expression differences between samples, and gene expression
was quantified using the 274°T method.

Immunofluorescent staining

H9c2 cells were immobilized on slides with 4%
paraformaldehyde, then blocked with 2% goat serum (C0265,
Beyotime Biotechnology, Shanghai, China) for 1 h after
impregnation with 0.5% Triton X-100 for 20 min. Confocal
microscopy was used to analyze primary antibodies that were

Table 1: Sequence primers.

Primers Primes sequences (5’-3’)
FABP4 forward TGGGCCAGGAATTTGACGA
FABP4 reversed CATTTCTGCACATGTACCAGGACAC

TNF-a forward
TNF-a reversed
IL-1p forward
IL-1P reversed

CATCTTCTCAAAATTCGAGTGACAA
TGGGAGTAGACACAAGGTACAACCC
TGAACTGAAAGCTCTCCACCT
ACTGGGCAGACTCAAATTCCA
GAPDH forward ~ GCACCGTCAAGGCTGAGAAC
GAPDH reversed TGGTGAAGACGCCAGTGGA

FABP4: Fatty acid-binding protein 4, TNF-a: Tumor necrosis factor-a,
IL: Interleukin, GAPDH: Glyceraldehyde-3-phosphate dehydrogenase,
A: Adenine, C: Cytosine, G: Guanine, T: Thymine

incubated and specific secondary antibodies (1:1000, ab150077,
AB105113, and ab150075) that were fluorescein-labeled.

The primary antibodies include the following: Inducible
nitric oxide synthase (iNOS) (1:100, ab1789458), Superoxide
dismutase 2 (SOD2) (1:100, ab13534), B-cell lymphoma-2
(Bcl-2) (1:100, ab194583), and Bcl-2 associated X protein
(BAX) (1:100, ab216494). These antibodies were obtained
from Abcam, Cambridge, MA, USA.

Western blot

Total protein content was determined using a bicinchoninic
acid assay kit (PC0020, Solarbio, Beijing, China) after cells
were lysed with radioimmunoprecipitation assay (R0010,
Solarbio, Beijing, China). 12% sodium dodecyl sulfate
polyacrylamide gel electrophoresis was used to separate the
protein, which was subsequently moved to polyvinylidene
fluoride (YA1701, Solarbio, Beijing, China). The membrane
was blocked with 5% bovine serum albumin for 1 h, and the
primary antibody was incubated at 4°C overnight. Afterward,
the membrane was incubated with a secondary antibody
(1:2000, ab205718), and protein bands were observed using
a chemiluminescence apparatus (Image Quant LAS4000,
GE Healthcare, Chicago, IL, USA) with ECL luminescent
solution. The gray values of the protein bands were analyzed
using Image ] (v1.8.0.345, National Institutes of Health,
Bethesda, MD, USA). GAPDH was used as an internal
parameter to quantify protein expression levels.

The primary antibodies included the following: FABP4 (1:1000,
ab92501), mTOR (1:1000, ab32028), phospho-mTOR (1:1000,
ab137133), and GAPDH (1:1000, ab9485). All antibodies were
purchased from Abcam, Cambridge, MA, USA.

Statistical analysis

GraphPad Prism 9.0 software (Inc., San Diego, CA, USA)
was used to analyze and process the experimental data.
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Data are expressed as mean * standard deviation. The ¢-test
was employed to analyze the differences between the two
groups. Variance analysis between groups was conducted
using a one-way analysis of variance, and the significance of
difference was analyzed using the Tukey multipole difference
test. P < 0.05 was considered statistically significant.

RESULTS
LPS-induced myocardial dysfunction in H9¢2 cells

In Figure la, FABP4 messenger ribonucleic acid (mRNA)
expression was significantly increased in H9C2 cells
following LPS treatment, indicating that FABP4 may
be associated with myocardial dysfunction (P < 0.001).
Figures 1b and c show the expression levels of IL-1f
and TNF-o, determined by ELISA kit and qRT-PCR,
respectively. At the RNA level, the mRNA expression of IL-
18 and TNF-a was significantly higher after LPS treatment
(P < 0.001). Similarly, at the molecular level, the LPS group
exhibited considerably higher protein levels of TNF-a and
IL-1f [Figure 1d and e] (P < 0.001).

Silencing FABP4 inhibits H9c2 cell inflammatory cytokines

Combined with the previous results, this study further
explored the effect of FABP4 on SIMD by silencing its
expression. Figures 2a and b show the levels of FABP4 in each
group after different treatments. The expression of FABP4
was not statistically significant between the LPS and si-NC
groups. However, in the si-FABP4 group, FABP4 expression
was substantially reduced, confirming the successful silencing
of FABP4. Subsequently, the secretion of proinflammatory
factors in H9c2 cells was measured after FABP4 silencing
[Figure 2c-f]. IL-1P and TNF-ot expressions were considerably
higher in the LPS group. At the mRNA and molecular levels,
the IL-1 level was notably lower in the si-FABP4 group (P <
0.001). While the molecular level of TNF-o. was significantly
reduced (P < 0.001), the mRNA level was also significantly
lower (P < 0.05) in the si-FABP4 group.

Silencing FABP4 inhibited H9c2 cell apoptosis

The experimental results of the CCK-8 assay, used
to determine the viability of H9C2 cells, are shown
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Figure 1: LPS-induced myocardial dysfunction in H9c2 cells. (a) FABP4 mRNA expression.
(b and ¢) IL-1B and TNF-o. mRNA expression. (d and e) IL-1f and TNF-o. expression. n = 3,
*#%P < 0.001. LPS: Lipopolysaccharide, FABP4: Fatty acid-binding protein 4, TNF-o: Tumor necrosis
factor-a,, IL: Interleukin, mRNA: Messenger RibonucleicAcid.
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Figure 2: Silencing FABP4 inhibits H9¢2 cell inflammatory cytokines. (a and b) Silence FABP4
validation assay by Western blot. (c and d) IL-1f3 and TNF-o. mRNA expressions. (e and f) IL-1f3
and TNF-o expressions. n = 3, ns: No statistical significance, *P < 0.05, ***P < 0.001. FABP4: Fatty
acid-binding protein 4, TNF-o: Tumor necrosis factor-o, IL: Interleukin, mRNA: Messenger

RibonucleicAcid.

in Figure 3a. After LPS treatment, H9c2 cell viability
dramatically decreased (P < 0.001), whereas following FABP4
silencing, viability significantly increased (P < 0.05).
Figure 3b shows that LDH values were significantly higher
in the LPS and si-NC groups, but decreased significantly
after FABP4 silencing (P < 0.001). In Figures 3c and d, the
apoptotic cell rate in the LPS and si-NC groups increased
significantly (P < 0.001), while that in the si-FABP4 group
decreased significantly (P < 0.05). In Figure 3e-g, BAX-
positive signal cells increased significantly in the LPS and
si-NC groups, while the BAX-positive signal weakened,
and the number of positive cells decreased significantly
after FABP4 silencing (P < 0.001). The immunofluorescence
staining pattern for Bcl-2 was the opposite of that for BAX.
The rate of Bcl-2 positive cells decreased significantly in the
LPS and si-NC groups, while the rate of Bcl-2 positive cells
increased significantly after silencing FABP4 (P < 0.001).
These results indicate that silencing FABP4 reduces LPS-
induced apoptosis in myocardial dysfunction cells.

Silencing FABP4 increased the antioxidant activity of
H9c2 cells

In Figures 4a and b, the ROS levels in the LPS group were
noticeably higher (P < 0.001). After silencing FABP4, ROS levels

decreased significantly (P < 0.001). Figure 4c and d show the results
of JC-1 staining, indicating LPS-induced mitochondrial function
in SIMD cells. After LPS treatment, the MMP in H9c2 cells was
significantly reduced (P < 0.001), and this effect was significantly
reversed by FABP4 silencing (P < 0.001). Subsequently, ATP levels
were measured using an ELISA kit. Figure 4e shows that LPS
significantly reduced ATP levels in H9¢2 cells, while ATP levels
significantly increased after FABP4 silencing (P < 0.01). Finally,
iNOS and SOD2 were stained by immunofluorescence. The results
shown in Figure 4f-i indicate that after LPS treatment, the rate of
SOD2-positive cells in H9c2 cells significantly decreased, while
the rate of iNOS-positive cells significantly increased (P < 0.001).
However, after silencing FABP4, the trends in the rates of SOD2
and iNOS-positive cells were reversed. The rate of SOD2-positive
cells in the si-FABP4 group was significantly upregulated, while
that of iNOS-positive cells was significantly downregulated (P <
0.001). These data indicate that silencing FABP4 has a protective
effect on LPS-induced H9¢2 cells by alleviating mitochondrial
dysfunction.

Silencing FABP4 inhibits H9c2 apoptosis through mTOR
signaling

Figures 5a and b show that mTOR phosphorylation in
H9c2 cells significantly decreased after LPS treatment. After
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Figure 3: Silencing FABP4 inhibited H9c2 cell apoptosis. (a) CCK-8 assay. (b) LDH ELISA assay. (c and d) TUNEL
staining. (e-g) Immunofluorescence staining of BAX and Bal-2. n = 3, ns: No statistical significance, *P < 0.05,
***P < 0.001. LDH: Layered double hydroxides, TUNEL: Terminal deoxynucleotidyl transferase-mediated dUTP
nick end labeling, DAPI: 4,6-diamidino-2-phenylindole, BAX: Bcl-2-associated X protein, Bcl-2: B-cell lymphoma-2,
FABP4: Fatty acid-binding protein 4, CCK-8: Cell counting kit-8, ELISA: Enzyme-linked immunosorbent assay.
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binding protein 4, ROS: Reactive oxygen species.
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FABP4 silencing, the phosphorylation level of mTOR increased
significantly FABP4 silencing was combined with the mTOR
signaling pathway inhibitor AZD-8055 to further demonstrate
that PABF4 improves SIMD through this pathway. Figures 5c
and d show that after silencing FABP4 in combination with
AZD-8055, the phosphorylation level of mTOR decreased
significantly. In Figure 5e and f, after combining with ZAD-
8055, H9c2 cell viability decreased significantly (P < 0.001),
and LDH level increased significantly (P < 0.01). Figure 5g and
h showed that the anti-apoptotic capability of AZD-8055 cells
was significantly reduced after treatment (P < 0.001). These
results provide further evidence that FABP4 may ameliorate
SIMD through the mTOR signaling pathway.

Silencing FABP4 increases H9¢2 antioxidant activity
through mTOR signaling

Finally, the mitochondrial function of H9c2 cells was assessed
to explore the influence of the mTOR signaling pathway on
mitochondrial function. Figures 6a and b show that, after
silencing FABP4 in combination with AZD-8055, ROS levels
increased significantly (P < 0.001). The results of iNOS and SOD2
immunofluorescence staining showed that, after AZD-8055
treatment of H9c2 cells, iNOS-positive cells significantly

increased, while SOD2-positive cells significantly decreased
[Figure 6¢-f] (P < 0.001). Finally, ATP levels in H9¢2 cells treated
with AZD-8055 were measured. Figure 6g shows that ATP levels
in H9¢2 cells decreased significantly after AZD-8055 intervention
(P < 0.05). These results indicate that the downstream molecular
mechanism of FABP4 may involve the mTOR signaling pathway.

DISCUSSION

The pathophysiological mechanism of SIMD can be divided
into intracellular and extracellular mechanisms.”! The
intracellular mechanisms mainly include calcium regulation
disorders, mitochondrial dysfunction, autonomic nervous
system disorders, and cardiac autophagy. Meanwhile,
extracellular ~ mechanisms include  circulatory  and
microvascular changes, skin dysfunction, and myocardial
inhibitory factors.™?" The current research focuses on the
transfer of SIMD to the pathophysiological mechanism through
mitochondrial function signals. During septic cardiomyopathy,
mitochondrial dysfunction leads to impaired mitochondrial
function and increased mitochondrial division, leading to
the excessive release of ROS, protein, and lipid molecules.
Oxygen free radicals rapidly damage DNA, eventually leading
to cell death.??? The primary source of intracellular ROS is
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Figure 5: Silencing FABP4 inhibits H9c2 apoptosis through mTOR signaling. (a-d) mTOR signaling pathway expression. (e) H9c2
cell viability. (f) LDH levels in H9¢2 cells. (g and h) Apoptosis was determined by TUNEL staining. # = 3, ns: No statistical significance,
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diacetate, iNOS: Inducible nitric oxide synthase, SOD2: Superoxide dismutase 2, ATP: Adenosine

triphosphate.

the mitochondria, and studies have shown for many years that
LPS promotes mitochondrial ROS formation and oxidative
stress in the heart, which can lead to mitochondrial damage
and cardiac dysfunction.?**! The body’s reaction to LPS plays
a major role in the myocardial cell death associated with
sepsis. After blocking this response, cell viability increased,
and mitochondrial damage was alleviated.*** Thus, LPS was
used to induce the SIMD cell model, and the results showed
a considerable increase in the expressions of TNF-o and IL-
1B, a reduction in the anti-apoptosis capability of cells, and
impaired mitochondrial function, indicating that the SIMD
model was successfully constructed. In addition, mitochondria
are considered signaling organelles. They have been found
to regulate various forms of cell death (apoptosis, pyrodeath,
and necrosis).”* By controlling the outer membranes
permeability, the Bcl-2 family enables mitochondria to regulate
cell death. This phenomena is also supported by the study’s
findings. Immunofluorescence labeling for Bcl-2 and BAX was
used to demonstrate the anti-apoptotic potential of H9¢2 cells.
The findings showed that LPS decreased HOC2 cells’ resistance
to apoptosis.

The link between FABP4 and metabolic and inflammatory
pathways in adipose tissue (fat cells and macrophages)
contributes to the development of metabolic disorders and
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cardiovascular diseases.® This study indicates that small-
molecule inhibition of FABP4 could be a promising therapeutic
strategy for insulin resistance and atherosclerosis.** First,
FABP4 expression in H9c2 cells was examined, revealing
that normal rat cardiomyocytes had high FABP4 expression.
Therefore, by suppressing FABP4 expression, it was shown
that FABP4 protects against LPS-induced SIMD. The results
showed that silencing FABP4 exerted a protective effect against
SIMD by enhancing the anti-apoptotic capability, increasing
cell viability, and improving mitochondrial dysfunction in
H9¢2 cells. mTOR phosphorylation was measured, and the
results illustrated that silencing FABP4 improves SIMD by
promoting phosphorylation of the mTOR signaling pathway.
FABP4 silencing was also combined with mTOR inhibitor
AZD-8055, further verifying that mTOR is a key target pathway
of SIMD. The outcomes revealed that AZD-8055 therapy
reduced the capacity of H9c2 cells to prevent apoptosis, which
inhibited the recovery of mitochondrial dysfunction and the
enhancement of cell vitality. In addition, FABP4 may induce
chondrocyte degeneration through nuclear factor-kappa B
signaling™ and promote adipogenesis in human skeletal
muscle cells by mediating the peroxisome proliferator-activated
receptor y pathway.*! These results provide a direction for
further research on other action targets of FABP4.
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This study still has several limitations. First, only rat
cardiomyocyte H9c2 was used in this study. Thus, future
studies should use animal models and patient-derived
samples to further prove the assumption. In addition, only
the phosphorylation level of mTOR was discussed. Therefore,
other signaling pathways should be identified to enrich
molecular events for the treatment of SIMD.

SUMMARY

H9c2 cells were treated with LPS in this study to establish the
SIMD cell model. The results revealed that silencing FABP4
increased cell viability, inhibited LDH levels, and enhanced
the anti-apoptotic capability and mitochondrial function
of cells. Furthermore, silencing FABP4 improves SIMD by
promoting mTOR phosphorylation.
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