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Objective Evidence has shown that microRNA (miR)-122-5p is a diagnostic biomark-
er of acute myocardial infarction. Here, we aimed to uncover the functions of miR-122-
5p in the pathological process of myocardial ischemia-reperfusion injury (MI/RI).
Methods An MI/RI model was established by left anterior descending coronary artery
ligation in mice. The levels of miR-122-5p, suppressor of cytokine signaling-1 (SOCS1),
phosphorylation of Janus kinase 2 (p-JAK2), and signal transducers and activators of
transcription (p-STAT3) in the myocardial tissues of mice were measured. Down-
regulated miR-122-5p or upregulated SOCS1 recombinant adenovirus vectors were
injected into mice before MI/RI modeling. The cardiac function, inflammatory
response, myocardial infarction area, pathological damage, and cardiomyocyte apo-
ptosis in the myocardial tissues of mice were evaluated. Cardiomyocytes were
subjected to hypoxia/reoxygenation (H/R) injury and cardiomyocyte biological func
tion was tested upon transfection of miR-122-5p inhibitor. The target relation between
miR-122-5p and SOCS1 was evaluated.

Results miR-122-5p expression and p-JAK2 and p-STAT3 expression were high, and
SOCS1 expression was low in the myocardial tissues of MI/RI mice. Decreasing miR-
122-5p or increasing SOCS1 expression inactivated the JAK2/STAT3 pathway to
alleviate MI/RI by improving cardiac function and reducing inflammatory reaction,
myocardial infarction area, pathological damage, and cardiomyocyte apoptosis in
mice. Silencing of SOCS1 reversed depleted miR-122-5p-induced cardioprotection for
MI/RI mice. In vitro experiments revealed that the downregulation of miR-122-5p
induced proliferative, migratory, and invasive capabilities of H/R cardiomyocytes while
inhibiting apoptosis. Mechanically, SOCS1 was a target gene of miR-122-5p.
Conclusion Our study summarizes that inhibition of miR-122-5p induces SOCS1
expression, thereby relieving MI/RI in mice.
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myocardium within the first hour after the symptoms appear
has become the standard treatment, but the reperfusion
process can also induce myocardial injury, which is called
myocardial ischemia-reperfusion injury (MI/RI).> Non-phar-
macological intervention (ischemic pre-conditioning and
post-conditioning) and pharmacological intervention (cyclo-
sporine-A, metoprolol, glucose modulators, and abciximab)
have been advanced for the treatment of reperfusion injury.>
Investigations into the underlying mechanism of MI/RI could
further facilitate the development of intervention options.

It is widely accepted that modification of microRNAs
(miR, small noncoding single-stranded RNA molecules) by
pharmacological methods may confer an alternative method
for protection against MI/RL.* As reported, miR-122-5p is
highly expressed in patients with unstable coronary artery
disease and stable coronary artery disease.> The increased
miR-21-5p level is associated with 90-day all-cause mortali-
ty of patients with cardiogenic shock,® and higher plasma
miR-122-5p might be a diagnostic biomarker of acute myo-
cardial infarction (AMI).” A miR profile analysis has sug-
gested the pro-apoptotic property of rno-miR-122-5p in
post-infarction heart failure,® and Lin and Zheng described
that inhibition of miR-122-5p impedes apoptosis of cardio-
myocytes after myocardial infarction.’ Induction of the
suppressor of cytokine signaling-1 (SOCS1) has shown a
protective impact on MI/RI in the liver'® and intestine."’
SOCS1 is a negative regulator of pro-inflammatory cytokine
signaling, and SOCS1 DNA administration could suppress the
inflammatory response in autoimmune myocarditis.'?
Eisenhardt et al stated that SOCS1 could restrain MI/RI-
induced inflammatory response and tissue damage in a
reactive oxygen species-dependent manner.'? It is reported
that the induction of SOCS1 reduces hippocampal neuronal
apoptosis through blocking the Janus kinase 2 (JAK2)/signal
transducers and activators of transcription (STAT3) path-
way.'# The activation of the JAK2/STAT3 pathway is sug-
gested to be possibly associated with inflammatory
responses and apoptosis in MI/RL'° Consulted on the former
articles, the mechanism related to the miR-122-5p-mediat-
ed SOCS1/JAK2/STAT3 pathway remains an unsolved issue in
MI/RI. Here, we initiated this study with a hypothesis that
miR-122-5p aggravates MI/RI through inhibition of SOCS1
and activation of the JAK2/STAT3 pathway.

Methods and Materials

Experimental Subjects

A total of 70 healthy C57BL/6] male mice, 6 to 8 weeks old,
with a weight of 18 to 22 g, were housed at 22 +2 °C. Mice
were free to eat and drink with a 12-hour night/dark cycle.

Establishment of an MI|RI Model

The MI/RI model was established by the ligation of the left
anterior descending coronary artery with ischemia and
reperfusion. In brief, the mice were anesthetized by injection
of pentobarbital sodium at 30 mg/kg and connected to the
electrocardiograph (Beneheart R3; Mindray, Shenzhen,
China). Using the rodent respirator (Techman, Chengdu,
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China), tracheal intubation and indoor oxygen manual ven-
tilation were performed. The rectal temperature was moni-
tored and maintained between 36 and 37°C. After
thoracotomy at the third rib, the left anterior descending
coronary artery was ligated by an 8-0 noninvasive suture
(Ethicon, Somerville, New Jersey, United States). Ischemia
was confirmed by ST segment-elevated electrocardiogram.
After 20 to 30 minutes of ligation, the suture was removed for
60-minute reperfusion. For analgesia, buprenorphine was
administered at 0.1 mg/kg. Sham-operated mice underwent
the same procedure of the MI/RI model without any coronary
artery ligation.'®

Animal Grouping and Treatment

Mice were randomly divided into seven groups (n=10): the
sham group, the MI/RI group, the MI/RI+ anti-negative
control (NC) group, the MI/RI+ anti-miR-122-5p group,
the MI/RI + overexpression (oe)-NC group, the MI/RI+ oe-
SOCS1 group, the MI/RI + anti-miR-122-5p + short hairpin
RNA (sh)-NC group, and the MI/RI + anti-miR-122-5p + sh-
SOCS1 group. After anesthesia, the mice were injected with
recombinant adenoviruses vectors from the left ventricle
vertex to the aortic root. Thereafter, the pulmonary artery
was clamped to relocate the heart, and the chest was sutured.
After 5 days of adenovirus injection, mice (n=10/group)
were subjected to MI/RI by left anterior descending coronary
artery ligation. Adenoviral vectors containing inhibitor NC,
miR-122-5p inhibitor, oe-NC, oe-SOCS1, sh-NC, and sh-
SOCS1 were all provided by GeneChem (Shanghai, China).
The injection dose of adenovirus was 2 x 10'! pfu/mL."’

Echocardiography

Echocardiography was performed using a digital small ani-
mal ultrasound system (Vevo 2100 Imaging System; Visual-
Sonics, Toronto, Canada). Left ventricular end-diastolic
diameter (LVEDD), left ventricular end-systolic diameter
(LVESD), left ventricular ejection fraction (LVEF), left ventric-
ular fractional shortening (LVFS), left ventricular systolic
pressure (LVSP), left ventricular end-diastolic pressure
(LVEDP), and maximum increase/decrease in left ventricular
pressure (+dp/dty.x) were measured.

Determination of Cytokines

After 1 day of ischemia/reperfusion surgery, peripheral
blood was collected from the mice in each group. Blood
levels of brain natriuretic peptide (BNP; H166, Nanjing
Jiancheng Bioengineering Institute) were tested using kits
following the manufacturer’s instructions. Next, the mice
were euthanized; the ischemic myocardial tissue samples
were homogenized and centrifuged for the collection of the
supernatant; and the levels of interleukin (IL)-1p (H002), IL-6
(H007), and tumor necrosis factor-a (TNF-a, H052) (all from
Nanjing Jiancheng Bioengineering Institute) were assessed
using kits.'®1°

Triphenyltetrazolium Chloride Staining
Infarct size was determined by triphenyltetrazolium chlo-
ride (TTC) staining. Briefly, the mice (three mice in each
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group) were euthanized, and the hearts of the mice were
removed and then sliced into 2-mm-thick sections perpen-
dicular to the long axis. After that, the sections were culti-
vated for 15 minutes at 37 °C with 1% TTC solution (Sigma) in
a phosphate solution. The areas of infarcted tissues (TTC-
negative staining area) and the whole left ventricle were
evaluated by computer morphometry using Bioquant imag-
ing software.?°

Hematoxylin-Eosin Staining

Myocardial tissue samples of mice were fixed in 4% poly-
formaldehyde, dehydrated, embedded in paraffin, and sliced
(4um). After hematoxylin-eosin staining, the slices were
observed under a light microscope.?’

Transferase-Mediated Deoxyuridine Triphosphate-
Biotin Nick End Labeling Staining

Transferase-mediated deoxyuridine triphosphate-biotin nick
end labeling (TUNEL) staining was performed using a One-step
TUNEL Apoptosis Assay Kit (Beyotime Biotechnology, Shang-
hai, China, C1086) following the manufacturer’s instructions,
with apoptotic cells exhibiting green nuclear fluorescence.??

RNA Immunoprecipitation Assay

RNA immunoprecipitation (RIP) was performed using the
EZ-MAGNA RIP kit (Millipore, Massachusetts, United States).
Cells were cleaved in RIP lysis buffer and incubated with RIP
buffer containing anti-Ago2 (1:20; Abcam, California, United
States) or IgG antibody. Subsequently, the protein and RNA
complexes were precipitated by magnetic protein A/G beads
and centrifuged at 12,000 g. After purification by protease K,
RNA samples were analyzed by reverse transcription quan-
titative polymerase chain reaction (RT-qPCR).23

RT-qPCR

Total RNAs of ischemic myocardial tissues were extracted
with Trizol Reagent (Invitrogen, California, United States).
cDNA was obtained using the PrimeScript II First Strand
cDNA Synthesis kit (Takara, Dalian, China) and the One-step
PrimeScript miRNA cDNA Synthesis kit (Takara). The primers
(=Supplementary Table S1, online only) were synthesized by
Ribobio (Guangzhou, China). SYBR Premix Ex Taq kit (Takara)
was used for RT-qPCR. Analyzed by the 22T method,
the level of miR-122-5p was standardized to U6, and that
of SOCS1 to glyceraldehyde-3-phosphate dehydrogenase
(GAPDH)."”

Western Blot Assay

Ischemic myocardial tissue samples were ice-lysed in lysis
buffer (CST, Massachusetts, United States). After the deter-
mination of protein concentration using the Bradford meth-
od (BioRad, California, United States), the protein sample was
separated using sodium dodecyl sulfate polyacrylamide gel
electrophoresis and transferred onto polyvinylidene fluoride
membranes. Following blocking with 5% skimmed milk or 5%
bovine serum albumin (BSA) for 1 hour at ambient tempera-
ture, the membrane was probed with diluted primary anti-
bodies to SOCS1 (1:1,000), GAPDH (1:500), phosphorylated
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(p)-JAK2 (1: 2,000), and p-STAT3 (1:2,000, all from Abcam)
overnight at4 °C. The protein membrane was developed in an
enhanced chemiluminescence system (Thermo Fisher Scien-
tific, Massachusetts, United States) after incubation with
the secondary antibodies.?*

Dual Luciferase Reporter Gene Assay

The wild type (WT) or mutated type (MUT) 3'-untranslated
region (UTR) of SOCS1 was amplified and cloned into the
pGL3-Basic Luciferase Vector (GenePharma, Shanghai,
China). The WT SOCS1 3'-UTR and MUT SOCS1 3'-UTR
reporters, along with mimic NC and miR-122-5p mimic
(GenePharma), were transfected into HL-1 cells (Yajie Bio-
technology Co., Ltd., Shanghai, China) using Lipofectamine
3000 (Life Technologies Corporation, Carlsbad, California,
United States). Cells were lysed at 48 hours post-transfection
and subjected to detection using luciferase detection kit
(Biovision, Milpitas, California, United State) and analysis
in the luciferase reporter system (Promega, Wisconsin, Unit-
ed States).?

Cell Culture, Grouping, Transfection, and Modeling
HL-1 cell lines (ATCC, USA) were cultivated for 48 hours in
DMEM containing 10% FBS and 100 mg/L myocilin under the
condition of 37 °Cand 5% CO,. When the cells proliferated well,
the original medium of HL-1 cells was replaced with hypoxic
fluid (DMEM without glucose and serum, prefilled with 1% O,
5% CO,, and 94% N,). In a closed incubator with 1% 05, 5% CO»,
and 94% N, the cells were cultured at 37 °C for 6-hour hypoxia.
Subsequently, the hypoxic fluid was replaced with a glucose-
containing oxygen-rich solution prefilled with 5% CO,, and 95%
0, (DMEM with 10% FBS), and the cells were cultivated at 37 °C
ina closed incubator containing 5% CO, and 95% O, for 24 hours
to develop the hypoxia/reoxygenation (H/R) model. The cells
were digested with trypsin, ~10° cells were seeded in 12-well
plates, and the serum-free DMEM was further incubated
overnight. When the cell confluence reached ~70%, miR-
122-5p inhibitor and its NC (GenePharma) at 50 nmol/L
were transfected into HL-1 cells by Lipofectamine 2000. Cells
were incubated at 37 °C with 5% CO, for 6 hours and replaced
with fresh DMEM containing 10% FBS and further incubated
for another 48 hours. Cells were then modeled for H/R follow-
ing the steps described earlier.?®

CCK-8 Assay

The CCK-8 assay was implemented with a commercial kit
(Dojindo, Kumamoto, Japan) following the manufacturer’s
requirements. In short, 100 uL of a suspension with 10> cells
was appended to each well of a 96-well plate. Upon treat-
ment for 24, 48, and 72 hours, the CCK-8 solution (10 uL) was
supplemented to each well. The measurement of cell viability
was completed according to the absorbance at 490 nm.

Flow Cytometry

At 48 hours of transfection, cells were digested and harvested
in flow tubes, followed by centrifugation for the removal of
the supernatant. The Annexin-V-FITC, PI, and HEPES buffer
solutions were prepared to the Annexin-V-FITC/PI dye
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solution at a ratio of 1:2:50 using the Annexin-V-FITC cell
apoptosis detection kit (Biovision). Next, the cells (10°) were
resuspended per 100 uL dye solution, and then cultivated at
room temperature for 15 minutes with 1 mL HEPES buffer
solution. The fluorescence of FITC and PI was evaluated by
exciting 525 and 620nm band-pass filters with 488 nm
wavelength, and the apoptosis was detected.?’

Transwell Assay

Cell migratory and invasive capabilities were assessed using
the Transwell assay (with or without Matrigel). Cell migration
assay: the transfected cells (200pL, 5 x 10* cells/mL) were
seeded onto the upper chamber of the transfected wells.
Upon 24 hours of culture, the cells that migrated to the lower
chamber were stained with Giemsa. Cell invasion assay: the
transfected cells (200 L, 5 x 10* cells/mL) were seeded onto
the Matrigel-coated Transwell upper chamber using Matri-
gel-precoated Transwell chamber (Corning). Upon 24 hours
of culture, the cells retained in the lower half were stained
with Giemsa. Images were acquired using a DMI4000B
microscope (Leica, Wetzlar, Germany), and cells were
counted in five randomly selected fields of view.?82°

Statistical Analysis
Statistical analysis was performed using SPSS 20.0 software
(IBM, Armonk, New York, United States) and GraphPad Prism
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Results

Successful Establishment of MI|RI Models in Mice

A mouse MI/RI model was induced, and cardiac function was
monitored. The findings implied that after MI/RI modeling,
LVEDD, LVESD, and LVEDP were increased, whereas LVEF,
LVFS, LVSP, and + dp/dt,.x were reduced in mice (=Fig. 1A).
The concentration of inflammatory factors (TNF-«, IL-1B,
and IL-6) and BNP was increased in mice after MI/RI model-
ing (=Fig. 1B). TTC staining showed that myocardial infarc-
tion area was increased in MI/RI mice (= Fig. 1C). HE staining
exhibited that for sham-operated mice, the myocardial fibers
were arranged in bundles with a clear structure without
cardiomyocyte edema or inflammatory cell infiltration in the
myocardial interstitium. For MI/RI mice, the structure of
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inflammatory cell infiltration, were seen (~Fig. 1D). TUNEL
staining presented that MI/RI mice had increased cell apo-
ptosis rate in the myocardial tissues ( =Fig. 1E). These exper-
imental results confirmed the successful induction of MI/RI
in mice.

Depleting miR-122-5p Alleviates MI|RI in Mice and
Suppresses Cardiomyocyte Apoptosis In Vitro

As previously described, miR-122-5p is highly expressed in
AML’ In mice with MI/R], it was indicated by RT-qPCR that
miR-122-5p was upregulated in the myocardial tissues
(=Fig. 2A). Aiming at exploring the actions of miR-122-5p
in MI/RI mice, adenoviral anti-miR-122-5p was injected,
which successfully suppressed miR-122-5p expression in
the myocardial tissues of MI/RI mice (~Fig. 2A). On this
account, MI/RI-induced cardiac dysfunction and inflamma-
tory response were alleviated by inhibiting miR-122-5p in
MI/RI mice (= Fig. 2B, C). Moreover, the myocardial infarction
area, the destruction of myocardial fiber structures, and
cardiomyocyte apoptosis were reduced by inhibiting miR-
122-5p in MI/RI mice (~Fig. 2D-F).

HL-1 cells were transfected in vitro with miR-122-5p
inhibitor and successful transfection was confirmed by RT-
qPCR assay (= Fig. 3A). CCK-8 assay, Transwell assay, and flow
cytometry were implemented to examine cardiomyocyte
biological function after interfering with miR-122-5p. The
results disclosed that the downregulation of miR-122-5p
induced proliferative, migratory, and invasive capabilities
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while inhibiting apoptosis in H/R cardiomyocytes (~Fig. 3B-
D).

Allin all, miR-122-5p downregulation alleviated MI/RI in
mice and suppressed cardiomyocyte apoptosis in vitro.

SOCS1 Is Targeted by miR-122-5p
The specific binding site was found between SOCS1 and miR-
122-5p by the online analysis Web site Starbase (~Fig. 4A).
Furthermore, luciferase activity and RIP assay were imple-
mented to verify the target relationship between miR-122-
5p and SOCS1. The findings demonstrated that the luciferase
activity of WT SOCS1 3'-UTR was diminished in cells by miR-
122-5p mimic (~Fig. 4B); miR-122-5p and SOCS1 were
highly immunoprecipitated by Ago2 (=Fig. 4C).

After the treatment of adenoviral anti-miR-122-5p,
SOCS1 levels were elevated (-Fig. 4D-F). In summary,
miR-122-5p can negatively modulate SOCS1.

Inducing SOCS1 Expression Alleviates MI|RI in Mice

Measurement of SOCS1 expression in the myocardial tissues
of MI/RI mice was conducted using RT-qPCR and Western
blot, and the results highlighted that SOCS1 levels were
lowered after MI/RI modeling (~Fig. 5A). Next, for a better
understanding of the role of SOCS1 in MI/RI mice, oe-NC or
0e-SOCS1 adenovirus was introduced into mice, and the
results suggested that oe-SOCS1 treatment elevated SOCS1
expression in the myocardial tissues of MI/RI mice (~Fig. 5B).
It was experimentally observed that upregulation of SOCS1
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Fig. 2 Depleting miR-122-5p alleviates MI/RI in mice. (A) miR-122-5p expression level in mice after MI/RI modeling and in MI/RI mice

after injection with anti-miR-122-5p. (B) LVEDD, LVESD, LVEF, LVFS, LVSP, LVEDP, and +dp/dta.x in mice after injection with anti-miR-122-5p.

(C) Levels of inflammatory factors (IL-1B, IL-6, and TNF-a) and BNP in mice after injection with anti-miR-122-5p. (D) Myocardial infarction
area in MI/RI mice after injection with anti-miR-122-5p. (E) Pathological damage in MI/RI mice after injection with anti-miR-122-5p.

(F) Cardiomyocyte apoptosis in MI/RI mice after injection with anti-miR-122-5p; data were represented by mean =+ standard deviation.

*p < 0.05 versus the sham group; ~p < 0.05 versus the I/R +anti-NC group.
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and SOCS1 was verified by luciferase activity assay and RIP assay. (D-F) SOCS1 mRNA and protein expression in MI/RI mice after injection with
anti-miR-122-5p; data were represented by mean + standard deviation. ~p < 0.05 versus the I/R +anti-NC group.

by 0e-SOCS1 adenovirus induced cardiac function recovery,
in concert with reduction of myocardial infarction area,
inflammation, pathological damage, and cardiomyocyte ap-
optosis (~Fig. 5C-G).

Silencing of SOCS1 Reverses Depleted miR-122-5p-
Induced Cardioprotection for MI|RI Mice

The mechanism of the miR-122-5p/SOCS1 axis on MI/RI was
further assessed, and the anti-miR-122-5p + sh-NC group
and the anti-miR-122-5p + sh-SOCS1 group were set. RT-
qPCR and Western blot confirmed the reduction of SOCS1
expression mediated by anti-miR-122-5p +sh-SOCS1 in
comparison to anti-miR-122-5p+sh-NC (~Fig. 6A). We
then performed functional assays on the treated mice and
showed that silencing of SOCS1 reversed the effects of miR-
122-5p downregulation on myocardial tissues in MI/RI mice
(~Fig. 6B-F).
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Downregulation of miR-122-5p Inactivates the
JAK2|STAT3 Pathway through Elevating SOCS1
Expression

p-JAK2 and p-STAT3 levels were determined by Western blot
analysis. The results displayed that p-JAK2 and p-STAT3
levels were high in the myocardial tissues of MI/RI mice.
The decrease of p-JAK2 and p-STAT3 levels was seen in MI/RI
mice after injection with adenoviral anti-miR-122-5p or oe-
SOCS1 (~Fig. 7A, B).

Discussion

MI/RI is the main pathological manifestation of coronary
artery disease (CAD), with a relatively high incidence. In a
mouse model of MI/RI, the miR-122-5p-related mechanism
was deciphered in this present study, and the findings
demonstrated that downregulation of miR-122-5p
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LVESD, LVEF, LVFS, LVSP, LVEDP, and +dp/dtax in MI/RI mice after injection with 0e-SOCS1 adenovirus. (D) Levels of inflammatory factors

(IL-1B, IL-6, and TNF-a) and BNP in MI/RI mice after injection with oe-SOCS1 adenovirus. (E) Myocardial infarction area in MI/RI mice after injection
with 0e-SOCS1 adenovirus. (F) Pathological damage in MI/RI mice after injection with 0e-SOCS1 adenovirus. (G) Cardiomyocyte apoptosis in
MI/RI mice after injection with 0e-SOCS1 adenovirus; data were represented by mean + standard deviation. *p < 0.05 versus the sham group;

#p <0.05 versus the I/R +o0e-NC group.

attenuated the pathogenic responses of MI/RI by inducing
SOCS1 expression and inactivating the JAK2/STAT3 pathway.

Initially, miR-122-5p expression was found to be elevated
in the myocardial tissues of MI/RI mice. Correspondingly, the
increased miR-122-5p expression has been observed in the
serum of patients with CAD® or with AMI.3 With the aim to
probe the miR-122-5p-mediated process of MI/RI, miR-122-
5p expression intervention was performed, which acted to
improve cardiac function (shown with decreased LVEDD,
LVESD, and LVEDP, and increased LVEF, LVFS, LVSP, and +
dp/dtmax), repress inflammatory response (evident by inhib-
ited TNF-a, IL-1pB, and IL-6 levels), and decrease the damage
of myocardium and apoptosis of cardiomyocytes. Also, it is
noted that cardiomyocytes overexpressing miR-122-5p ex-
hibit an augmented apoptosis rate and diminished cell
viability.® Elevating miR-122-5p expression in hypoxia-con-
ditioned cardiomyocytes elevates cellular apoptosis and
disturbs cell activities.3! Concerning the action of miR-
122-5p in heart diseases, Song et al have supported that
sepsis-induced myocardial injury, including inflammatory
cell infiltration, inflammation, and apoptosis, could be at-
tenuated by reduction of miR-122-5p.32 Regarding an article
proposed by Yang et al, depression of miR-122-5p mitigates

drug-induced liver injury in part by restraining apoptosis of
normal liver cells, whereas promotion of miR-122-5p exhib-
its the opposite outcome.?3 Lately, a publication has
highlighted that silenced miR-122-5p suppresses inflamma-
tory response in mice with acute lung injury, as well as blocks
apoptosis of injured lung microvascular endothelial cells.>*
Importantly, the proapoptotic phenotype miR-122-5p has
been reflected in kidney injury, and the knockdown of miR-
122-5p could decrease cadmium-induced kidney injury in a
cell model >

Afterward, miR-122-5p-targeted SOCS1 attracted the
research interest. Lowly expressed SOCS1 was determined
in MI/RI mice; elevation of SOCS1 expression induced car-
dioprotection for MI/RI mice, but a reduction of SOCS1
reversed the depleted miR-122-5p-induced impacts on MI/
RI mice. Indeed, SOCS1 expression is lowered by myocardial
infarction, and SOCS1 silencing increases the recruitment of
inflammatory cells.'> The anti-inflammation activity of
SOCS1 has been widely reported, such as in hyperoxic acute
lung injury to reduce infiltration of inflammatory cells.3® In
the process of ischemic preconditioning, SOCS1 expression is
induced to prevent intestinal MI/RI-induced inflammation
and apoptosis.'
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In the end, the JAK2/STAT3 signaling pathway was discov-
ered to be activated during the process of MI/RI, which was
blocked by decreasing miR-122-5p or increasing SOCSI.
SOCS1 could block the JAK2/STAT3 signaling pathway, thereby
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inhibiting neuronal apoptosis and inflammation induced by
oxygen-glucose deprivation-activated microglia.'* In fact, p-
JAK2 and p-STAT3 expression levels are enhanced in a rat
model with MI/RI.37 Bai et al have estimated that Corydalis
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hendersonii Hemsl. could protect against myocardial injury by
inactivating the JAK2-STAT3 signaling pathway.>® Coinciden-
tally, another study has analyzed that IL-23 aggravates inflam-
mation and apoptosis in rats with MI/RI partly through
inducing the activation of the JAK2/STAT3 signaling path-
way." All these investigations confirmed our findings to
some extent.

To conclude, this research demonstrates that suppression
of miR-122-5p confers cardioprotective benefits for MI/RI
mice via upregulating SOCS1 expression. This research may
offer a theoretical basis for developing therapeutic agents in
the treatment of MI/RI. However, this study assessed only the
status of the JAK2/STAT3 signaling pathway in MI/RI, and did
not further explore the mechanism of the JAK2/STAT3 sig-
naling pathway in the disease, which is the main limitation
requiring further inspection.
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