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miR-183 inhibits microglia activation and expression of
inflammatory factors in rats with cerebral ischemia
reperfusion via NF-kB signaling pathway
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Abstract. Ischemic stroke represents 87% of all strokes, and
is the third leading cause of disability and mortality world-
wide. The cause of ischemic stroke is the obstruction of blood
flow through the artery that supplies oxygen-rich blood to the
brain, with ischemia-reperfusion injury as its major cause.
microRNAs (miRNA) are small non-coding RNAs, which
serve important roles in the regulation of gene expression at
the post-transcription level. The aim of the present study was
to investigate the effect of miRNA-183 (miR-183) on microglia
activation in rats with cerebral ischemia-reperfusion injury.
To this end, a rat cerebral ischemia-reperfusion injury model
was established. The results indicated that miR-183 expression
was decreased by cerebral ischemia-reperfusion. In addition,
treatment using miR-183 agomir significantly reduced the
neurological function scores, percentage of cerebral infarc-
tion volume, and ionized calcium-binding adapter molecule-1
(IBA-1)-positive cells in the CA1 area of the hippocampus in
rats subjected to cerebral ischemia-reperfusion injury, impli-
cating a neuroprotective role for miR-183. MiR-183 agomir
treatment also decreased the expression of pro-inflamma-
tory-associated proteins interleukin (IL)-1f, IL-6 and tumor
necrosis factor (TNF)-a. Finally, the expression of the nuclear
factor (NF)-xB p65 and IkBa was decreased and increased by
miR-183 agomir treatment, respectively, indicating inhibition
of the NF-«B signaling pathway. These observations suggest
that miR-183 regulates the activation of microglia in rats with
cerebral ischemia-reperfusion injury by inhibiting the NF-xB
signaling pathway.
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Introduction

Ischemia stroke is the third leading cause of mortality and
the major cause of disability worldwide (1,2). The cause of
ischemia stroke is the obstruction of cerebral blood flow
with ischemia-reperfusion injury serving as its principal
cause (3,4). Following the onset of ischemia stroke, local
brain tissue becomes necrotic and apoptotic, which leads
to the corresponding neurological degeneration (5). Despite
decades of research focusing on ischemia stroke, the thera-
peutic strategies for the treatment of this disease remain
limited. Currently, the main treatment methods for isch-
emia stroke are thrombolytic therapy and management of
symptoms (6). A previous study indicated that the immune
response and inflammation serve important roles in brain
tissue damage and the pathogenesis of ischemia stroke (7).
Therefore, targeting ischemia stroke-induced neuroinflam-
mation can be explored as a potential therapeutic option for
this disease.

MicroRNAs (miRNAs) are small non-coding RNAs that
are the key mediators for post-transcriptional gene silencing;
which is achieved by binding to the 3'untranslated regions of
their target mRNAs (8). A total of 30% of all mammalian
protein-encoding genes are regulated by miRNAs (9,10),
and have been demonstrated to serve important functions in
biological processes, including cell proliferation, differentia-
tion, apoptosis, cell cycle and cellular stress response (11,12).
Accumulating evidence shows that miRNAs play critical roles
in ischemia (13-15). The expression of various miRNAs has
been found to be altered in the blood and brain of mammalian
cells after the onset of stroke (16-19). MiRNA expression can
be modulated by the application of external agents to alleviate
stroke-induced loss of biological function (16,20,21). In addi-
tion, prior mechanistic studies have suggested that miRNAs
regulate the intracellular signaling of different inflammatory
mediators, thus performing a neuroprotective role in isch-
emia stroke (22,23). However, the underlying mechanisms of
miRNA-mediated regulation of gene expression in relation
to inflammation and the signaling pathways involved in this
process remain poorly defined.

miR-183 was found to be expressed in the retina, and
its expression decreases after maturation (24). In zebrafish,
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miR-183 regulates circadian rhythm by directly targeting E4
binding protein 4-6 and arylalkylamine N-acetyltransferase
2 (25). Aberrant expression of miR-183 has been illus-
trated to contribute to the symptoms of neurodegenerative
disorder in a mouse model (26). Indeed, downregulation of
miR-183 has been reported in ectopic and eutopic tissues,
and aberrant miR-183 expression may be associated with
the development of endometriosis (27). Previously, miR-183
has been reported to be downregulated following stroke
onset (28). In addition, depletion of miR-183 has been
suggested to lead to microglia activation (29). However,
the biological function and the mechanism of miR-183
expression associated with cerebral ischemia-reperfusion
injury remains largely unknown. Therefore, the present
study focuses on exploring the role and function of miR-183
in a rat model of cerebral ischemia-reperfusion injury by
using miR-183 agomir, and investigating the underlying
molecular mechanism.

Materials and methods

Experimental animals. A total of 36 specific pathogen-free
(SPF) male Sprague-Dawley rats (8-10 weeks old; 250+30 g)
were purchased from Jinan Peng Yue Experimental Animal
Breeding Co., Ltd. [license number, SCXK (Lu) 2014-0007,
Shandong, China]. The animals received food and water
ad libitum, and were housed at a temperature of 23+2°C, a
humidity of 55+5% and a 12/12 h of light/dark cycle. Animal
experiments were performed under NIH guidelines (No,
85-23; revised 1996) and approved by the Qingdao Central
Hospital Animal Protection and Use Commiittee.

Establishment of cerebral ischemia-reperfusion model
and animal groups. Rats were anesthetized by intra-
peritoneal injection of 3% sodium pentobarbital (50 mg/kg).
Establishment of middle cerebral artery occlusion (MCAO)
model was performed using the modified nylon suture
method (1). Following 2 h of ischemia onset, the suture was
gently pulled to the distal/proximal end of the external carotid
artery before the rats were subsequently reperfused for 24 h.
The sham-operated group was destined for the separation and
ligation of the blood vessels, and therefore the insertion of
suture was not performed in this group. In accordance with the
protocol described by Longa ez al (30), the animals were scored
24 h after regaining consciousness and before the neurological
deficits were recorded. The scores were specified as follows:
0 point (no symptoms of nerve damage were identified),
1 point (the contralateral forelimbs could not be fully extended
when the tail of the animals was lifted), 2 points (turned to the
temporal side when walking), 3 points (rats fell to the opposite
side of the lesion when walking) and 4 points (rats could not
walk spontaneously and lost their consciousness). An inves-
tigator who was blind to the experimental setup performed
the analysis. A total of 36 rats were randomly divided into
three separate groups: Sham operation (Control), MCAO and
MCAO + miR-183 agomir groups. Intracerebroventrivular
injection of miR-183 agomir (Guangzhou Ruibo Biotechnology
Co., Ltd.) for 2 h after ischemia onset was performed in the
MCAO + miR-183 agomir group, with the concentration at
20 pmol/l and total volume of 10 gl. The sham and MCAO

2541

groups were injected with corresponding amount of normal
saline.

Analysis of miR-183 mRNA expressionin brain tissue by reverse
transcription (RT)-quantitative PCR. Following neurological
function scoring, the rats were anesthetized by intraperito-
neal injection of 3% sodium pentobarbital (50 mg/kg) and
sacrificed by cervical dislocation. The cerebellum and lower
brainstem were rapidly removed from the brain on ice, and
the cerebral cortex of the ischemic tissues of 6 rats in each
group were placed in liquid nitrogen for subsequent experi-
ments. Tissues (50 mg) were ground into powder with liquid
nitrogen, in a mortor, and centrifuged at 1,204 x g for 15 min
at 4°C. According to the manufacturer's protocol, total RNA
was extracted using TRIzol (Thermo Fisher Scientific, Inc.).
Absorption ratios at 260 /280 nm of 1.8 and 2.0 were used to
evaluate RNA purity. SuperScript™ IV Reverse Transcriptase
(cat. no. 18090010; Thermo Fisher Scientific, Inc.) was used
for the reverse transcription of RNA into cDNA at 65°C,
according to the manufacture's instruction. RT-qPCR was
performed using SYBR Green I (Thermo Fisher Scientific,
Inc.) and a Mastercycler® nexus X2 (Eppendorf). The ther-
mocycling conditions were as follows: 95°C for 10 min, 95°C
for 10 sec (40 cycles), 60°C for 1 min. Results were quantified
using the 2244 method (31). The relative expression levels of
miR-183 were calculated using let-7a as internal control. The
following primers were used for RT-qPCR: miR-183, forward,
5-AGGAGCAGAGGAGGTCTTT-3' and reverse, 5-TATGGC
ACTGGTAGAATTCACT-3.

Tetrazolium chloride (TTC) staining. The rats were anesthe-
tized by intraperitoneal injection of 3% sodium pentobarbital
(50 mg/kg) and subsequently sacrificed by cervical dislocation
after neurological functions were scored. Brain tissue was
placed on ice, before the brain tissues of 6 rats in each group
were frozen at -20°C for 30 min. The brain tissue was then
cut into coronal sections, which were quickly placed in 2%
TTC (cat. no. G3005; Beijing Solarbio Science & Technology
Co., Ltd.) solution for incubation at 37°C for 15 min, before
placement in 4% paraformaldehyde for fixation for 24 h,
at 25°C. The tissue was washed with PBS for 3-5 min, and
images were captured using a x100 optical microscope
(Olympus Corporation). The image analysis software Image J
1.43 (National Institutes of Health) was applied to measure the
volume of cerebral infarction.

Analysis of ionized calcium-binding adaptor molecule 1
(IBA-1)-positive cells by immunohistochemistry. Following
TTC staining, the brain tissues were dehydrated and embedded
in paraffin, before being serially sliced to a thickness of 5 ym.
After dewaxed in xylene, the brain tissue sections were rehy-
drated in a descending ethanol gradient, at room temperature.
At room temperature, the sections were subsequently inacti-
vated with a 3% H,0, solution in methanol for 20 min, citrate
buffer (pH 6.0) at 65°C for 10 min, before incubation with 5%
bovine serum albumin (cat. no. A8020; Beijing Solarbio Science
& Technology Co., Ltd.) at 25°C for 20 min. The sections
were then incubated using primary rabbit anti-rat IBA-1
polyclonal antibody (1:200; orb336635; Biorbyt Ltd.) at 4°C
overnight. After PBS washing, the sections were incubated
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with horseradish peroxidase-conjugated goat anti-rabbit IgG
secondary antibody (1:1,000; ABIN101988; antibodies-online
GmbH, Aachen) at 37°C for 30 min. Following secondary anti-
body incubation, 3,3'-diaminobenzidine (DAB) staining was
developed on the sections for 5-10 min at room temperature,
before counterstaining with hematoxylin for 10 min at 37°C.
Finally, the sections were dehydrated by gradient alcohol for
5 min, treated twice with xylene for 10 min, before being
sealed with mounting medium.

The results were observed under a x400 optical microscope
(Olympus Corporation) and counted using Aperio Imagescope
11.1 software (Leica Microsystems Inc.). The percentage (%)
of positive cells was evaluated.

Evaluation of IL-1f3, IL-6 and TNF-a expression in brain
tissue by ELISA. Brain tissue was thoroughly homogenized
in ice cold PBS, before centrifugation at 500 x g at 4°C for
15 min. The supernatant was then assayed for IL-1f3 (orb79117;
Biorbyt Ltd.), IL-6 (orb79123; Biorbyt Ltd.) and TNF-a
(orb79138-480; Biorbyt Ltd.) according to manufacturer's
protocols. The results were obtained by measuring absorp-
tion at 450 nm on a microplate reader (Model 680, Bio-Rad
Laboratories, Inc.).

Western blot analysis of NF-kB-associated protein expression
in brain tissue. The cerebral cortex of the ischemic area was
grounded and homogenized before centrifugation (800 x g;
10 min; 4°C), and the supernatant was extracted. The bicincho-
ninic assay (BCA) kit (Beijing Solarbio Science & Technology
Co., Ltd.) was used to quantify protein concentration. A total
of 40 pg of each protein sample was mixed with 10% of the
SDS gel buffer at a 1:1 ratio. This mixture was then boiled
at 95°C for 5 min. Following denaturation, the protein samples
were separated by SDS-PAGE (10% gels) and transferred onto
a polyvinylidene membrane (Merck KGaA, Darmstadt) at
80 V for 30 min. The membranes were subsequently blocked
with 5% skim milk powder dissolved in TBS with Tween-20
(TBS-T) for 1 h at 4°C, before incubation with their respective
rabbit anti-rat polyclonal antibodies dissolved in TBS-T solu-
tion containing 3% bovine serum albumin at 4°C overnight.
The antibodies used in this study were as follows: NF-xB
p65 (1:500; orbl11118; Biorbyt Ltd.), IkBa (1:500; orb223182;
Biorbyt Ltd.) and B-actin (1:2,000; orb178392; Biorbyt Ltd.).
The membranes were then washed with TBS-T four times
prior to incubation with horseradish peroxidase-conjugated
goat anti-rabbit IgG (1:1,000; ABIN101988; antibodies-online
GmbH) at room temperature for 1 h. The membranes were
subsequently washed with TBS-T four times and incubated
with ECL luminescent substrate (Thermo Fisher Scientific,
Inc.) for 3-5 min for visualization. Levels of protein expression
were normalized to 3-actin, and quantification was performed
using Image J software (v 1.51; National Institutes of Health).

Statistical analysis. All data was processed using the SPSS
19.0 statistical analysis software (IBM Corp.). Data analysis
was expressed as mean + standard deviation (mean + SD), and
comparison between groups was performed using one-way
analysis of variance (ANOVA) followed by least significance
difference (LSD) test. P<0.05 was considered to indicate a
statistically significant difference.
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Results

miR-183 agomir treatment improves neurological function in
rat brain tissue after ischemia-reperfusion injury. Neurological
function was scored in rats following cerebral ischemia onset.
The control rats exhibited a neurological score of zero when
comparing with the MCAO group, which was used as a posi-
tive control. The neurological scores of the MCAO + miR-183
agomir group were significantly reduced compared with those
in the MCAO group (Fig. 1A). The effect of miR-183 agomir
on miR-183 mRNA levels of brain tissue was measured using
RT-qPCR. Compared with the control group, the expression of
miR-183 mRNA in the brain tissue of rats in MCAO and MCAO
+ miR-183 agomir groups was significantly reduced (Fig. 1B).
Following miR-183 agomir treatment, the expression of miR-183
mRNA was significantly increased in the brain tissue of rats
compared with those in the MCAO group (Fig. 1B).

The effect of miR-183 on brain tissue damage was deter-
mined by TTC staining following cerebral ischemia induction
inrats, with the non-infarcted areas staining red. The percentage
of cerebral infarction volume in the MCAO + miR-183 agomir
group appeared to be significantly lower compared with that
in the MCAO group (Fig. 2). This observation suggests that
miR-183 agomir treatment reduced brain tissue damage in rats
with cerebral ischemia reperfusion. These results collectively
indicate that cerebral miR-183 expression is reduced by isch-
emia onset, an effect that can be partially rescued by miR-183
agomir treatment. Subsequent miR-183 agomir treatment
increased miR-183 expression and improved neurological
function, suggesting that miR-183 serves a neuroprotective
role in rats with cerebral ischemia reperfusion.

miR-183 agomir treatment decreases the expression of IBA-1
in rats with cerebral ischemia-reperfusion injury. It has been
reported that IBA-1 expression may be increased in rat brain
following the onset of cerebral ischemia (32). As a result,
IBA-1 expression levels and the distribution of IBA-1-positive
cells in the three treatment groups were assessed using
immunohistochemistry. Whilst only a small number of
IBA-1-positive cells (arrows) were found in the hippocampal
CAL of the control group (Fig. 3A and D), a large number of
IBA-1-positive cells appeared in the CA1 region in the MCAO
group (Fig. 3B and D). The number of IBA-1-positive cells
observed in the hippocampal CAl area was significantly
reduced following miR-183 agomir treatment (Fig. 3C and D),
when compared with the MCAO group. This finding suggests
that miR-183 agomir treatment decreases the expression of
IBA-1 in rats following cerebral ischemia-reperfusion injury.

miR-183 agomir treatment decreases the expression of
inflammatory cytokines IL-1f3, IL-6 and TNF-a in brain tissue.
Results from the ELISA assay demonstrated that the expression of
inflammatory factors IL-1f, IL-6 and TNF-a in the brain tissues
of MCAO and MCAO + miR-183 agomir groups were signifi-
cantly increased following the cerebral ischemia onset compared
with the control group (Fig. 4A-C). After treatment with miR-183
agomir, the expressions of IL-1p, IL-6 and TNF-a were signifi-
cantly decreased in the brain tissue of rats when compared with
MCAO group (Fig. 4A-C). These results implicate miR-183 to be
a suppressor of inflammation during cerebral ischemia.
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Figure 1. Neurological function scores in rats from control, MCAO and
MCAO + miR-183 agomir groups and expression levels of miR-183 mRNA in
brain tissue. (A) Neurological function score was measured in control, MCAO
and MCAO + miR-183 agomir groups. (B) Reverse transcription-qPCR was
used to detect the expression of miR-183 mRNA in brain tissue in control,
MCAO and MCAO + miR-183 agomir groups. 'P<0.05 vs. control group;
"P<0.05 vs. the MCAO group. miR-183, microRNA-183; MCAO, middle
cerebral artery occlusion.
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Figure 2. Tetrazolium Chloride (TTC) staining in rat brain tissue. (A) The
infarcted area of the brain tissue was stained following the induction of
cerebral ischemia in rats using TTC staining. (B) The percentage of cerebral
infarction volume was quantified and analyzed. "P<0.05 vs. control group;
"P<0.05 vs. the MCAO group. miR-183, microRNA-183; MCAO, middle
cerebral artery occlusion.
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miR-183 agomir treatment inhibits NF-xB signaling in brain
tissue. Lastly, the effect of miR-183 on the regulation of NF-xB
signaling was investigated by measuring the protein levels
of the NF-xB subunit p65 and IkBa, a negative regulator of
NF-«B (33), in the brain tissues of the three treatment groups.
The expression of p65 in the brain tissue of MCAO and
MCAO + miR-183 agomir groups was significantly increased
compared with the control group, while the expression of IxBa.
was significantly decreased (Fig. 5). In contrast, the expres-
sion of p65 in brain tissue of MCAO + miR-183 agomir group
was significantly decreased, and the expression of IkBa was
significantly increased when compared with MCAO group
(Fig. 5). This finding suggests that miR-183 agomir treatment
inhibits NF-«B signaling activation.

Discussion

miRNAs serve important roles in a number of patho-
physiological conditions by the virtue of binding to and
regulating target gene expression. Previously, a number of
studies reported that miRNAs can mediate ischemia injury,
the suppression of which by treatment with their respec-
tive mimic significantly alleviated brain tissue damage in
ischemia stroke models (34,35). Indeed, Wang et al (35)
showed that miR-3473b expression was significantly
increased, and treatment with miR-3473b antagomir
significantly reduced infarction after MCAO in mice. In
another study, Xiang et al (29) found that following isch-
emic preconditioning for 15 min, the expression of miR-183
was demonstrated to be upregulated after 3 and 24 h
reperfusion. However, the role and biological function
of miR-183 remains unknown. In the present study, the
role of miR-183 in ischemia reperfusion-induced brain
damage was investigated by employing a model of cerebral
ischemia-reperfusion injury. Upon treatment with miR-183
agomir, the neurological score was markedly decreased
in rats with cerebral ischemia-reperfusion injury. On the
molecular level, results from the present study indicated
that miR-183 expression was significantly decreased in rats
with cerebral ischemia-reperfusion injury, an effect that was
partially rescued by miR-183 agomir treatment. Therefore,
these findings suggest a neuroprotective role of miR-183
agomir in the cerebral ischemia model, which correlate well
with previous studies (29).

Cerebral infarction volume is a long established measure
of outcome in clinical trials of acute ischemia stroke
therapies (36,37). Following miR-183 agomir treatment, the
cerebral infarction volume profoundly decreased compared
with the MCAO group, which indicated that tissue damage
was alleviated by miR-183 agomir treatment. IBA-1, a
calcium binding protein, which is specifically expressed in
microglia, has been reported to be a critical factor in microglia
membrane ruffling, as well as being involved in the regula-
tion of Rho-GTPase, Rac and calcium signaling pathways,
and is required for cell mobility and phagocytosis (38,39).
In addition, high levels of IBA-1 expression in activated
microglia suggest that IBA may be a potential marker for
microglia activation (40). Thus, it serves as one of the most
useful proteins for distinguishing microglia from other types
of brain tissues in studies of cerebral ischemia (38,41). In
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Figure 3. Evaluation of IBA-1-positive cells by immunohistochemistry. Immunohistochemistry was performed to stain and visualize IBA-1-positive cells in
the hippocampal CA1 region of rats in (A) control, (B) MCAO and (C) MCAO + miR-183 agomir groups. (D) The number of IBA-1-positive cells in the three
treatment groups was quantified and analyzed. "P<0.05 vs. control group; "P<0.05 vs. MCAO group. IBA-1, ionized calcium-binding adapter molecule 1;
miR-183, microRNA-183; MCAO, middle cerebral artery occlusion.
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Figure 4. Expression of inflammatory factors IL-1f, IL-6 and TNF-a in brain tissues. The protein levels of (A) IL-1p, (B) IL-6 and (C) TNF-a in brain tissue
in each group was determined using ELISA. "P<0.05 vs. control group; "P<0.05 vs. MCAO group. IL-1, interleukin-1f; IL-6, interleukin-6; TNF-a, tumor
necrosis factor-o; miR-183, microRNA-183; MCAO, middle cerebral artery occlusion.

this study, immunohistochemistry staining results showed decreased in rats treated with miR-183 agomir after cerebral
that the number of IBA-1-positive cells was significantly  ischemia-reperfusion injury.



XIANG et al: miR-183 INHIBITS MICROGLIA ACTIVATION

A Control  MCAO  miR-183 agomir
B 2.0
p65
1.5- i EE3 1xBo

1.0+

0.5 1

Relative expression of protein

0.0~

Control

MCAO miR-183 agomir

Figure 5. Western blot analysis of NF-kB-associated protein expression in
rat brain tissue. (A) Protein expression levels of p65 and IkBa in the brain
tissue from each group were determined by western blot analysis. f-actin
expression level was used as reference. (B) The expression of p65 and IkBa
was quantified and analyzed. "P<0.05 vs. control group; “P<0.05 vs. MCAO
group. NF-kB, Nuclear Factor-«B; IxBa, nuclear factor of « light polypeptide
gene enhancer in B-cells inhibitor, alpha; MCAO, middle cerebral artery
occlusion.

Next, the mechanism involved in the neuroprotec-
tion of miR-183 agomir in cerebral ischemia-reperfusion
rat models was investigated. Inflammation and immune
response serve a pivotal role in stroke induced by tissue
damage and repair (42). Numerous studies have reported
that the expression level of miRNAs was altered following
ischemia stroke onset (13,43,44). Around 50 miRNAs have
been found to be upregulated in the rat model of ischemic
stroke, a list which includes but not limited to miR-17,
miR-134 and miR-206 (16-20). On the other hand, several
miRNAs including miR-25, miR-138 and miR-361 were
found to be downregulated in a rat model of ischemia (43).
These miRNAs regulate the intracellular pathways of a
variety of inflammatory mediators (43). In the present
study, the effect of miR-183 agomir on the expression of
IL-6, IL-1p and TNF-a, three prominent pro-inflammatory
cytokines (35), was assessed. ELISA results reported that the
expression of all three were increased following the induction
of cerebral ischemia-reperfusion injury, an observation that was
partially reversed by miR-183 agomir treatment. Thus, these
results suggest that miR-183 agomir-mediated enhancement of
neurological function and reduction of tissue damage is at least
in part due to the downregulation of pro-inflammatory cytokine
expression.

The toll-like receptor 4 (TLR4)/NF-«B signaling pathway
was reported to be activated in cerebral ischemia-reperfusion
injury in rats (33). In this aforementioned study, the expression
of TLR4 and NF-«B was found to be increased along with
the activation of corresponding signaling pathway following
cerebral ischemia-reperfusion injury. Data from the present
study supports these results, the expression of p65 and IkBa
in rats with cerebral ischemia-reperfusion was evaluated.
Furthermore, miR-183 agomir treatment partially reversed this
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effect. Altogether, this study revealed that miR-183 regulates the
activation of microglia in cerebral ischemia-reperfusion injury
in rats by inhibiting NF-«kB signaling pathway. Therefore, the
present study uncovers a role for miR-183 in the development
of cerebral ischemia reperfusion-injury in rats, along with
further mechanistic insights. This information may be useful
for further clinical studies and treatment strategies of patients
with ischemia stroke. Thus, miR-183 agomir can be explored as
a potential therapeutic reagent for treatment of ischemia stroke
in the future clinically. A potential limitation of this study is
that only one concentration of miR-183 agomir was tested. In
future investigations, different concentrations will be tested
in vitro and in vivo to improve our understanding of miR-183 as
a therapeutic target.

The results of the current study indicated that miR-183
agomir treatment significantly reduced neurological function
scores, and serves a neuroprotection role by reducing the
percentage of cerebral infarction volume, and decreasing
the IBA-1-positive cells in the CA1 area of the hippocampus
in response to rat cerebral ischemia-reperfusion injury.
Furthermore, miR-183 agomir treatment decreased the expres-
sion of pro-inflammatory proteins and regulated the activation
of microglia in cerebral ischemia-reperfusion injury in rats by
inhibiting NF-«B signaling pathway. Therefore, these results
uncover the role of miR-183 in cerebral ischemia-reperfusion.
miR-183 may be used as a therapeutic target for the treatment of
cerebral ischemia-reperfusion.
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