Am J Transl Res 2020;12(7):3803-3812
www.ajtr.org /ISSN:1943-8141/AJTR0102714

Original Article

Pharmacological inhibition of CXCR2 alleviates
heuropathic pain by inactivating microglia in

a rat L5 spinal nerve ligation model

Wang Zhou*?*, Yuan Zhou'*, Miqun Wang®, Cheng Qian*, Cancan Wang?, Jiani Tang?, Zhenyuan Cai?, Wei
Dai?, Xiang Zhut

1Department of Anesthesiology, Affiliated Hospital of Nantong University, Nantong 226001, Jiangsu, P. R. China;
2School of Medicine, Nantong University, Nantong 226001, Jiangsu, P. R. China; SDepartment of Anesthesiology,
Qingdao Women and Children’s Hospital, Qingdao 266034, P. R. China; “Department of Traditional Chinese
Medicine, Affiliated Hospital of Nantong University, Nantong 226001, Jiangsu, P. R. China. *Equal contributors.

Received September 24, 2019; Accepted May 31, 2020; Epub July 15, 2020; Published July 30, 2020

Abstract: Peripheral nerve injury (PNI)-induced neuropathic pain is a prevalent and severe clinical problem. It has
been shown that microglia-mediated neuroinflammation plays a crucial role in neuropathic pain. The present study
investigated the abnormal expression of C-X-C motif chemokine receptor type 2 (CXCR2) in a rat L5 spinal nerve
ligation (SNL) model and evaluated the role of SB225002, a specific antagonist of CXCR2, in repressing neuroin-
flammation and neuropathic pain. It was found that CXCR2 expression was significantly upregulated in the dorsal
horn of L5-SNL rats compared with sham control. Moreover, CXCR2 expression was increased in spinal microglia of
rats after L5-SNL. Based on these results, the present study further examined whether pharmacological inhibition
of CXCR2 suppressed microglial activation and neuropathic pain. It was demonstrated that SB225002 treatment
inhibited L5-SNL-induced microglia proliferation and activation. Furthermore, SB225002 also significantly sup-
pressed the L5-SNL-induced pro-inflammatory response, as indicated by decreased production of tumor necrosis
factor-a, interleukin (IL)-1p and IL-6 in spinal cord tissues. The results indicated that SB225002 also significantly
inhibited microglial cell viability and lipopolysaccharide-induced production of pro-inflammatory cytokines in cul-
tured microglia. Functionally, SB225002 treatment effectively repressed mechanical and cold hypersensitivity after
peripheral nerve injury. Collectively, the present results suggested that pharmacological inhibition of CXCR2 by
SB225002 suppressed L5-SNL-induced neuroinflammation and neuropathic pain, thus offering a potential thera-
peutic strategy for neuropathic pain treatment.
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Introduction

Peripheral nerve injury (PNI) can lead to neuro-
pathic pain in the clinic and is detrimental to
the quality of life of the patient [1]. Several fac-
tors can cause PNI, such as ischemia, stretch
injury and penetrating injury [2]. PNI causes
damage to the myelin sheaths distal to the site
of the injury and degeneration of damaged
axons [3]. In the peripheral nervous system,
neurotransmitters, cytokines, chemokines and
neurotrophic factors are released, which fur-
ther induce peripheral inflammation [4, 5].
Ultimately, PNI results in chronic pain [6].

Currently, reducing neurosensitivity and reliev-
ing symptoms are the primary focus of treat-
ments for chronic pain [1, 7, 8]. However, these
types of therapy do not have a satisfactory ther-
apeutic effect.

Microglia cells are the main form of immune
defense when the nervous system is injured or
exposed to toxic stimuli, and can initiate the
neuroimmune response to propagate and
release a diverse range of inflammatory fac-
tors, such as neurotropic factors and chemo-
kines [9-11]. Microglia can also stimulate neu-
rons and trigger neuronal hyperexcitability [12].
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During the initiation of tissue healing, PNI and
inflammation lead to microglia activation and
proliferation [13-15]. However, after the com-
pletion of tissue repair, activated microglia and
inflammatory factors remain residual in the
peripheral nervous system, which results in
chronic pain in the absence of stimulation [16,
17].

Previous studies have revealed that chemo-
kines, which are small secreted chemoattrac-
tant proteins, are related to peripheral nervous
system diseases and participate in neuroin-
flammation progression and trigger chronic
pain [18]. Furthermore, chemokines stimulate
the migration and activation of microglia, and
modulated the neuropathic pain process [19].
CXCR2 is a type of chemokine that is involved
in inflammation and neuropathic pain [20, 21].
Previous studies have also shown that CXCR2
relieves the inflammatory reaction and neuro-
pathic pain. However, the underlying mecha-
nism remains elusive.

The aim of the present study was to investigate
the potential effect of SB225002 on CXCR2-
related signaling pathways in neuropathic pain.
It was found that the expression of CXCR2
was increased in spinal microglia of rats after
L5 spinal nerve ligation (L5-SNL) and positively
associated with the disease time course.
Moreover, SB225002 inhibited L5-SNL-induced
microglia proliferation and activation, and the
pro-inflammatory response. The results also
indicated that SB225002 effectively improved
mechanical and cold hypersensitivity after PNI.

Materials and methods

L5-SNL model

Adult male Sprague Dawley rats (weight, 200-
250 g) were purchased from Shanghai Model
Organisms Center, Inc. All rat experiments were
approved by the Ethics Committee of Affiliated
Hospital of Nantong University. Rats were accli-
mated in plastic cages at 22°C and placed in a
standard reversed 12:12 h light-dark cycle with
free access to water and food 1 week before
surgery. The surgery for SNL was performed as
described previously [22]. Rats were anesthe-
tized by intraperitoneal injection of 2% pento-
barbital sodium (50 mg/kg). After a 2 cm inci-
sion was cut in along the back of the rats, the
L6 transverse process was removed and L5
spinal nerves were exposed and ligated with
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6-0 silk thread. Then, the incision was sutured
layer by layer and a number of L5 SNL rats were
treated with SB225002. Compared with the
operation group, the sham operation group
received the same operation except the unli-
gated L5 nerve.

Primary microglia and BV2 cells culture

Primary microglia cells were isolated from
L5-SNL rat model or the sham operation rat.
The vertebral columns were separated and
placed in Hank’s fluid. The tissue was crush-
ed into 1 mm blocks, filtered (100-mm nylon
screen) and centrifuged at 3,000xg for 5 min.
Cells were resuspended in DMEM containing
with 10% FBS, 1% penicillin/streptomycin and
2 mM L-glutamine. Cells were then seeded in
6-well plates (3x10°) for 2 weeks. When the
cells reached 95% confluence, lipopolysacc-
haride (LPS; Sigma-Aldrich; Merck KGaA; 100
ng/ml) was added to induce the pro-inflamma-
tory response.

BV-2 microglial were obtained from the Cell
Culture Center of Chinese Academy of Medic-
al Science and maintained in DMEM supple-
mented with 10% FBS (Gibco; Thermo Fisher
Scientific, Inc.) and 1% penicillin/streptomycin
at 37°C in a humidified incubator with 5% CO.,,.
BV-2 cells were treated with LPS (100 ng/ml)
and SB225002 for a certain period of time.

Behavioral assessment

For the mechanical allodynia testing, a Plexiglas
box (30x30%x30 cm) with a clear floor was used.
The floor had numerous holes (0.5 cm in diam-
eter) and the distance between holes was 1.5
cm. In order to see the rat paws, the floor was
placed on a mirror tilt at 45°. The experimental
rats were placed in the testing chamber and
allowed to adapt for 0.5 h, and then eight
von Frey fibers of different forces were used
to perform vertical mechanical stimulation on
the paw for 5 sec in sequence. The 2 g force
filament was used for the first test, and then
a smaller or greater force was applied depend-
ing on whether or not the paw was retracted.
Sudden withdrawal or retraction of the hind
paw were defined as positive reactions and
PWT was counted according to the ‘up-down
method’. The behavioral tests were executed
on the 1%t, 3" 5" and 7" day after SNL.
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The behavioral signs of cold allodynia were
determined using a Thermal Place Preference
system. In brief, 22°C water was used to esti-
mate cold sensitivity of the paw. Rats were
placed in the box and with wire mesh floor and
allowed to adapt for 0.5 h before the experi-
ment. The rear paw on the plantar surface was
sprayed 50 pl water and paw withdrawals were
tested for 1 min following water spray.

ELISA

Tumor necrosis factor (TNF)-«, interleukin (IL)-
6 and IL-1B ELISA kits were obtained from
Invitrogen (Thermo Fisher Scientific, Inc.) and
were used examine the protein levels of the
inflammatory cytokines. The media of spinal
primary microglia of L5-SNL rats or BV2 cells
were first induced with LPS (100 ng/ml) for
24 h and then BV2 cells were treated with
SB225002 for another 0.5 h. Rat specific anti-
bodies were added to 24-well plates and the
absorbance of the sample was measured at
450 nm with a microplate reader (Dynamica
Scientific Ltd.).

Western blot analysis

Total protein of dorsal horn tissue of L5-SNL
or sham-operation rats and microglia were
exacted via RIPA buffer (Pierce; Thermo Fisher
Scientific, Inc.) and the protein concentration
was determined with a bicinchoninic acid kit
(Pierce; Thermo Fisher Scientific, Inc.). Proteins
were separated via centrifugation at 15,000xg
at 4°C for 0.5 h, subjected to SDS-PAGE and
transferred to PVDF membranes. The mem-
branes were incubated overnight at 4°C with
antibodies [CXCR2 (Abcam; cat. no. ab14935;
1:500), ionized calcium binding adaptor mole-
cule 1 (lba-1; Abcam; cat. no. ab178846;
1:2,000) and Actin (Abcam; cat. no. ab179467;
1:10,000)] and then incubated with Goat Anti-
Rabbit IgG H&L (horseradish peroxidase-conju-
gated; cat. no. ab205718; 1:5,000; Abcam).
Protein signal was assessed with an enhanced
chemiluminescence detection system (Pierce;
Thermo Fisher Scientific, Inc.).

Immunofluorescence

Transverse spinal cord sections of experimen-
tal rats were cut with a sharp instrument
and used for immunofluorescence detection.
Sections were washed with PBS and subse-
quently fixed with cold 4% PFA for 15 min at
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room temperature. The sections were incu-
bated with primary antibodies: Rabbit-anti-
CXCR2 (1:500; cat. no. ab14935; Abcam) or
rabbit-anti-lbal (1:100; cat. no. ab178847;
Abcam) overnight at 4°C. After washing three
times with PBS, the samples were incubated
with anti-rabbit Alexa Fluor® 488 (1:1,000; cat.
no. ab150077; Abcam) for 1 h in the dark. The
sections were counterstained with Vectashield
mounting medium with DAPI (Sigma-Aldrich;
Merck KGaA).

Reverse transcription-quantitative PCR (RT-
gPCR)

Total RNA was extracted from microglia using
TRIzol® reagent (Thermo Fisher Scientific, Inc.)
and was RT to cDNA using the PrimeScript™
RT reagent kit (Invitrogen; Thermo Fisher Sci-
entific, Inc.). RT-gPCR was conducted using
SYBR Premix Ex Taq (TaKaRa Bio, Inc.) and
the corresponding primer sequences were:
CXCR2 forward (F), CGCTGTCAATGCCTGAAG;
and reverse (R), GGCGTCACACTCAAGCTCT; and
GAPDH (internal standard) (F), TGGCAAAGTGG-
AGATTGTTGCC; and (R), AAGATGGTGATGGGCT-
TCCCG. Relative CXCR2 expression was nor-
malized to GAPDH expression using the 224
method.

Cell counting Kit-8 (CCK-8) assay

A CCK-8 assay was carried out to detect the
relationship between BV2 cell activity and
SB225002 dose or time. BV2 cells (1x10° cell
per well) were seeded into 96-well plates and
cultured for 1 day. Different doses of SB2250-
02 (0, 0.1, 0.2, 0.5, 2 and 5 uM) were added to
the medium for 48 h, or 0.5 uM for different
treatment durations (12, 24, 48, 72 and 96
h). After changing the media, 10 yl CCK-8 solu-
tion (Dojindo Molecular Technologies, Inc.) was
added to each well and plates were incubated
for 2 h at 37°C. Absorbance was measured at
450 nm via a VersaMax microplate reader.

Statistical analyses

Data were analyzed using SPSS 11.5 software
(SPSS, Inc.). Each experiment was carried out
for >3 independent batches and data are
presented as the mean + SD. The Student’s
t-test was performed to analyze comparisons
between the two groups (Figures 1, 2 and 5)
and one-way ANOVA followed by the Scheffé
test (Figures 3, 4 and 6) was performed to ana-
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Figure 1. CXCR2 expression is significantly upregulated in the dorsal horn of L5-SNL rats. (A) gPCR analysis of CXCR2
mMRNA expression in the dorsal horn after 0, 2, 5, 10 and 14 days in L5-SNL rats (n=3 rats in each group). The 224
method was used to quantify relative CXCR2 level compared with sham-operated group. All samples were tested 3
times, and data were presented as mean + SD. (B and C) Western blot (B) and quantitative analysis (C) of CXCR2
protein expression in the dorsal horn after O, 2, 5, 10 and 14 days of L5-SNL (n=3 rats in each group). GAPDH was
used as loading control in western blot analysis. (D) CXCR2 immunoreactivity (green) was detected in dorsal horn
of rats after 5 days of L5-SNL compared with sham-operated group. “P<0.05, **P<0.01 vs. sham-operated group.
CXCR2, C-X-C motif chemokine receptor type 2; L5-SNL, L5 spinal nerve ligation.
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Figure 2. CXCR2 expression is increased in spinal microglia of rats after L5-SNL. (A) CXCR2 mRNA expression was

detected by qPCR analysis in microglia isolated from O, 5 and 14 days of L5 SNL rats (n=5) compared with sham-
operated groups (n=3). The 2% method was used to quantify relative CXCR2 level. All samples were tested 3 times,
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and data were presented as mean * SD. (B and C) Western blot (B) and quantitative analysis (C) of CXCR2 protein
expression in spinal microglia isolated from O, 5 and 14 days of L5 SNL rats (n=3). GAPDH was used as loading
control in western blot analysis. (D) CXCR2 immunoreactivity (green) was detected in dorsal horn isolated from O,
5 and 14 days of L5 SNL rats (n=3). "P<0.05, ""P<0.01 vs. sham-operated group. CXCR2, C-X-C motif chemokine
receptor type 2; L5-SNL, L5 spinal nerve ligation.
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Figure 3. SB225002 treatment inhibits L5-SNL-induced microglia proliferation and activation and the pro-inflam-
matory response. (A) The number of microglia were analyzed by immunofluorescence in the spinal cord of L5-SNL
rats with or without SB225002 treatment compared with sham-operated group. All samples were tested 3 times,
and data were presented as mean £ SD. (B) mRNA expression of |ba-1 was assessed by qPCR analysis in spinal
microglia isolated from L5-SNL rats with or without SB225002 treatment compared with sham-operated group. (C
and D) Western blot (C) and quantitative analysis (D) of Iba-1 protein expression in spinal microglia isolated from
L5-SNL rats with or without SB225002 treatment compared with sham-operated group (n=3 of each group). GAPDH
was used as loading control in western blot analysis. (E-G) The levels of pro-inflammatory cytokines TNF-o (E), IL-13
(F) and IL-6 (G) were determined by ELISA assay using ELISA kits in spinal cord tissues of L5-SNL rats with or without
SB225002 treatment compared with sham-operated group. *P<0.05, **P<0.01. L5-SNL, L5 spinal nerve ligation;
TNF, tumor necrosis factor; IL, interleukin; Iba-1, ionized calcium binding adaptor molecule-1.

sham control, the mRNA expression of CXCR2
in the dorsal horn of L5-SNL rats was signifi-
cantly increased (Figure 1A). The western blot-
ting results indicated that the protein expres-
Results sion of CXCR2 in the dorsal horn was signifi-
cantly upregulated after L5-SNL (Figure 1B and

lyze comparisons between multiple groups.
P<0.05 was considered to indicate a statisti-
cally significant difference.

CXCR2 expression is significantly upregulated

in the dorsal horn of L5-SNL rats

The present study examined CXCR2 expression
in the rat model of L5-SNL. Compared with the
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1C). In addition, the expression of CXCR2 was
assessed by immunofluorescence staining in
the dorsal horn of the rats after 5 days of
L5-SNL. It was found that the expression of
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Figure 4. SB225002 inhibits LPS-induced production of pro-inflammatory cytokines. (A-C) The levels of TNF-a (A),
IL-1B (B) and IL-6 (C) were determined by ELISA assay using ELISA kits in media of spinal primary microglia isolated
from L5-SNL rats with or without SB225002 treatment compared with sham-operated group. "P<0.05 vs. sham-

operated group, *P<0.05 vs. L5-SNL.

CXCR2 in the dorsal horn was significantly
increased (Figure 1D). Collectively, the results
suggested that the expression of CXCR2 was
enhanced in the dorsal horn of L5-SNL rats in a
time-dependent manner.

CXCR2 expression is increased in spinal mi-
croglia of rats after L5-SNL

Microglia-mediated neuroinflammation plays a
crucial role in neuropathic pain [23]. Therefore,
the expression of CXCR2 was assessed in iso-
lated microglia from spinal cord of rats. It was
demonstrated that the expression of CXCR2 in
spinal microglia was significantly increased in
L5-SNL group compared with the sham group
(Figure 2A). Moreover, the protein expression
of CXCR2 in spinal microglia was examined by
western blotting, and it was found that the
expression CXCR2 was upregulated in rats with
L5-SNL (Figure 2B and 2C). The expression of
CXCR2 in spinal microglia was further exam-
ined by immunofluorescence staining, and the
results indicated that the expression of CXCR2
in spinal microglia was increased after L5-SNL
(Figure 2D). Therefore, the results suggested
that CXCR2 expression was upregulated in spi-
nal microglia of rats after L5-SNL.

SB225002 treatment inhibits L5-SNL-induced
microglia proliferation and activation and the
pro-inflammatory response

Previous studies have shown that the prolifera-
tion and activation of microglia play critical
roles in neuropathic pain, which contributes to
disease development and maintenance [24].
The immunofluorescence staining results iden-
tified that the number of microglia in the
spinal cord of rats was significantly increased
after L5-SNL. However, after administration of
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SB225002, the number of spinal microglia was
significantly decreased (Figure 3A).

Iba-1 is an important biomarker of microglia;
the proliferation and activation of microglia
is indicated by increased expression of lba-1
[25]. mRNA expression of Iba-1 was assessed
by RT-gPCR and it was found that SB225002
significantly repressed the elevation of Iba-1 in
rat spinal microglia after L5-SNL (Figure 3B).
Moreover, western blotting results indicated
that the protein expression of lba-1 in spinal
microglia was significantly downregulated after
administration of SB225002 (Figure 3C and
3D), which suggested that the SB225002 in-
hibited the proliferation and activation of spin-
al microglia induced by L5-SNL.

Activated spinal microglia release a variety of
pro-inflammatory mediators, such as TNF-g,
IL-1B and IL-6, which all play important roles in
neuropathic pain. Therefore, the present study
determined the levels of TNF-q, IL-1p3 and IL-6 in
spinal cord tissues using ELISA. The results
suggested that the levels of TNF-«, IL-13 and
IL-6 in spinal cord tissues were significantly
increased by L5-SNL, whereas SB225002
treatment inhibited L5-SNL-induced upregula-
tion of TNF-q, IL-1(3 and IL-6 (Figure 3E-G).

SB225002 inhibits LPS-induced production of
pro-inflammatory cytokines

To determine whether SB225002 inhibited
LPS-induced productions of pro-inflammatory
cytokines, spinal primary microglia were isolat-
ed and the levels of TNF-«, IL-1B8 and IL-6 in
the media were measured. It was found that
levels of TNF-, IL-13 and IL-6 in media of spinal
primary microglia of L5-SNL rats were signifi-
cantly higher compared with those in media

Am J Transl Res 2020;12(7):3803-3812
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Figure 5. SB225002 inhibits microglial cell viability and LPS-induced production of pro-inflammatory cytokines of
BV2 cells. (A) The levels of TNF-a, IL-1p and IL-6 were determined by ELISA assay using ELISA kits in BV2 cells in-
duced with LPS for 24 h and treated with or without SB225002. (B) Cell viability of dose-related effect of SB225002
was measured by CCK-8 assay in BV2 cells induced with LPS for 24 h treated with O, 0.1, 0.2, 0.5, 2 or 5 yM
SB225002 for 48 h. (C) Cell viability of time-related effect of SB225002 was measured by CCK-8 assay in BV2 cells
induced with LPS for 24 h treated with 0.5 yM SB225002 for 12, 24, 48, 72 or 96 h. "P<0.05 and ""P<0.01 vs.
control group. TNF, tumor necrosis factor; IL, interleukin. CCK-8, Cell Counting Kit-8.
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Figure 6. SB225002 treatment effectively represses mechanical and cold hypersensitivity after PNI. (A) Response
threshold of mechanical stimulation and (B) the time of contraction response to cold stimulation were measured
by von Frey fibers in L5-SNL rats with or without SB225002 treatment compared with sham-operated group (n=3 of
each group). “P<0.05 and **P<0.01. L5-SNL, L5 spinal nerve ligation.

of spinal primary microglia of sham-operated SB225002 repressed microglia cell viability in
rats. Furthermore, these pro-inflammatory dose-dependent and time-dependent manner
cytokines from spinal primary microglia of (Figure 5B and 5C).

L5-SNL rats were reduced after administra-

tion of SB225002 (Figure 4A-C). Thus, it was SB225002 treatment effectively represses
speculated that SB225002 inhibited the LPS- mechanical and cold hypersensitivity after PNI

induced microglial pro-inflammatory response. o )
The results indicate that, compared with the

SB225002 inhibits microglial cell viability and sham-operated rats, the response threshold
LPS-induced production of pro-inflammatory of mechanical stimulation was significantly
cytokines of BV2 cells reduced in L5-SNL rats (Figure 6A). However,

after administration of SB225002, the res-
To further assess whether SB225002 inhibited ponse threshold of mechanical stimulation
microglial cell viability and LPS-induced pro- was significantly increased. Furthermore, it
duction of pro-inflammatory cytokines, the lev- was demonstrated that the time of contrac-
els TNF-a, IL-1B and IL-6 in media of BV2 cells tion response to cold stimulation was signifi-
were examined. The results indicated that cantly increased after L5-SNL (Figure 6B). The
treatment of SB225002 inhibited LPS-induced results also suggested that the increase in
production of these pro-inflammatory cytok- response time to cold stimulation in L5-SNL
ines (Figure 5A). Moreover, cell viability was rats was repressed with administration of
measured by CCK-8 and it was found that SB225002.
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Discussion

The present study detected CXCR2 expression
in rats of L5-SNL, and found that CXCR2 expres-
sion was increased in spinal microglia of rats
after L5-SNL. Therefore, the results suggested
that SB225002 inhibited the proliferation and
activation of spinal microglia induced by L5-
SNL and the LPS-induced microglial pro-inflam-
matory response. In vitro it was found that
SB225002 inhibited BV2 cell viability and LPS-
induced production of pro-inflammatory cyto-
kines. Moreover, in vivo, the results indicated
that SB225002 increased the responsive sen-
sibility of cold stimulation and threshold of
mechanical stimulation in L5-SNL rats.

Neuropathic pain is a common disease, but the
mechanisms of its development are complex
and not fully understood; therefore, the effec-
tiveness of conventional drug treatment is lim-
ited [26]. Previous studies have focused on the
mechanisms of neuropathic pain development,
and it has been reported that microRNA-34c
inhibits neuroinflammation and alleviates neu-
ropathic pain by directly targeting the NOD-
like receptor protein 3 (NLRP3) 3’-untranslated
region, which inhibits the expression of NLRP3
protein [27]. In addition, the expression levels
of autophagy-related proteins are associated
with neuropathic pain, such as Beclin 1 and
LC3-phosphatidylethanolamine conjugate. The
present study focused on the regulatory mech-
anism of chemokines in neuropathic pain.
Previous studies have reported that chemo-
kines, such as CXCL1, CCL2, CXCL5 and CXC-
L11, play a crucial role in genesis and develop-
ment of neuropathic pain [28]. Moreover, the
present results suggested that CXCR2 expres-
sion was increased in spinal microglia of rats
after L5-SNL and mechanical and cold hyper-
sensitivity after PNI was effectively repressed,
while the expression of CXCR2 was suppressed
by SB225002.

Previous studies have shown that PNI contrib-
utes to peripheral nerve inflammation and
triggers chronic neuropathic pain and immune
cell release in the peripheral nervous system
[29]. Furthermore, microglial, which are strong-
ly activated following PNI in the ipsilateral dor-
sal horn of the spinal cord, differentiate into
different phenotypes and can trigger tissue
repair or damage. In experimental animal mod-
els of traumatic injury, microglial secreted anti-
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inflammatory cytokines, including IL-4, trans-
forming growth factor-f and IL-10, and act as
a neuroprotective factor [30-32]. However,
microglial can also mediate inflammatory reac-
tions in injured nerves by increasing neuronal
hyperexcitability, which leads to neuropathic
pain. The present results demonstrated that
SB225002 treatment inhibited L5-SNL-induced
microglia proliferation and activation, and sig-
nificantly suppressed L5-SNL-induced pro-
inflammatory response.

In conclusion, the present results indicated
that SB225002 may be used for nerve pain
therapy. Moreover, it was found that the expr-
ession of CXCR2 was enhanced in the dorsal
horn and spinal microglia of rats after L5-SNL.
In addition, SB225002 treatment inhibited
microglia activation and proliferation, and also
the pro-inflammatory responses in vitro and in
vivo. Furthermore, after PNI, SB225002 admin-
istration significantly improved mechanical and
cold hypersensitivity in a inflammatory neuro-
pathic pain model.
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