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Abstract Despite the consensus that activation of TWIK-
related spinal cord K* (TRESK) might contribute to the
pathogenesis of chronic pain, the specific mechanisms
underlying the transfer and development of pain signals
still remain obscure. In the present study, we validated that
TRESK was expressed in neurons instead of glial cells.
Furthermore, in the SNI model of neuropathic pain (NP),
downregulation of TRESK in spinal cord neurons resulted
in upregulation of connexin 36 (Cx36) and connexin 43
(Cx43), both being subtypes of gap junctions in the spinal
cord, with gliocytes in the spinal cord activated ultimately.
Compared with SNI rats, intrathecal injection of TRESK
gene recombinant adenovirus significantly downregulated
the expression levels of Cx36 and Cx43 and suppressed the
activation of gliocytes in the spinal cord, with hyperalgesia
significantly reduced. In conclusion, TRESK contributes to
the pathogenesis of NP by upregulation of synaptic trans-
mission and activation of gliocytes.
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Introduction

Neuropathic pain (NP) is a public health problem world-
wide [1]. Potassium channel changes that cause abnormal
discharges are important physiological factors that lead
to NP [2, 3]. The TWIK-related spinal cord K* (TRESK)
channel, a two-pore domain potassium channel, produces a
cell background potassium current that is closely related to
the onset and development of various chronic pain condi-
tions [4—6]. Due to its unique attributes, an increasing num-
ber of studies have regarded TRESK as an important fac-
tor in the pathogenesis of NP [4, 7]. However, the specific
mechanisms underlying TRESK-mediated NP are incom-
pletely understood.

Gliocytes account for over 70% of the cell population
in the central nervous system (CNS) and are classified
into astrocytes, oligodendrocytes and microglia. Activa-
tion of microglia and astrocytes contributes to dramatic
changes in various genes, including cell-surface receptors
that participate in neurotransmission, intracellular signal-
ing molecules and bioactive diffusible factors, thus playing
important roles in NP pathogenesis [8—11]. Moreover, syn-
aptic transmission plays an important role in pain signaling
[12]. TRESK is mainly expressed in the dorsal root ganglia
(DRG) and spinal cord [13]. In the current study, we vali-
dated the TRESK-specific distribution and demonstrated
that TRESK-mediated synaptic transmission might play
a bridge role in pain signal transmission from spinal cord
neurons to gliocytes in NP rats.

Electrical signaling and intercellular exchange of
small molecules including ions and second messengers
are transmitted by gap junctions which connect opposing
cells, either neurons or glia, through connexin (Cx) pro-
tein subunits [14]. Over 20 Cx genes are identified and
characterized in the immature and adult central nervous
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systems (CNS). Increasing evidence indicates that altera-
tions in the expression and activity of gap junction chan-
nels in the spinal cord are involved in the development of
neuropathic pain [12]. In the spinal cord, expression of
neuronal Cx proteins such as Cx36 and of glial subtypes
including Cx43 is established [15, 16].

On the grounds of our recent findings that upregulated
TRESK expression in SNI rats significantly decreased
hyperalgesia [17, 18], we investigated the role of TRESK
in synaptic transmission and gliocytes-mediated NP
using gene recombinant adenovirus.

Materials and Methods
Animals

Adult male Sprague-Dawley rats (weighing 250-280 g,
the Laboratory Animal Center of the First People’s Hos-
pital of Foshan, Foshan, China) were randomly allo-
cated to standard cages with 4 or 5 animals per cage.
The environment was maintained at a constant tempera-
ture (22+0.581°C) and relative humidity (6070 %)
with a 12-hour light/dark cycle (lights on at 7 a.m.). All
animals were fed on a standard laboratory diet with ad
libitum access to tap water. The animals were housed in
the experimental room for 24-hour acclimation prior to
behavioral testing.

Implantation of the Intrathecal Catheter

The animals underwent a chronical intrathecal cannula-
tion [19] 1 week prior to SNI surgery or intrathecal injec-
tions of the virus and inhibitor. With the skin incised
from the posterior nuchal area at the scalp, and the occip-
ital muscle was separated from the attached portion on
the back of the base of the skull under sodium pentobar-
bital anesthesia (45 mg/kg, intraperitoneally). A polyeth-
ylene catheter (PE-10, 8.0 cm) was advanced from the
cisternal membrane to the region of lumbar enlargement
and was externalized at the back of the head. Recov-
ery from anesthesia after intrathecal catheter implanta-
tion, upper segments of the spinal cord were checked to
resulting healthy. Lidocaine (2%, 20 pl) was intrathecally
administered via the catheter on the second day, and rats
which exhibited double lower limb paralysis within 30 s
and recovered within 30 min were considered to have
undergone successful intrathecal cannulation, and there-
after were randomized for the subsequent experiment,
which involved intrathecal injection of the adenovirus.

SNI

Rats with successful intrathecal cannulation underwent SNI
surgery [20] under anesthesia. The rats were fixed to an
operating table, with the femur at the right mid-thigh level
as the incision landmark. The 3 peripheral branches (the
sural, common peroneal, and tibial nerves) of the sciatic
nerve were exposed at mid-thigh level distal to the trifur-
cation without stretching of the nerve structures and were
freed of connective tissue. The tibial and common peroneal
nerves were tightly ligated by two knots, 4 mm apart, using
6-0 silk sutures (Ethicon, Johnson & Johnson Inc., Brus-
sels, Belgium) and were then completely severed between
the knots. The sural nerve was left intact by meticulous
avoidance of any nerve stretching or contact with surgical
instruments. The muscle and skin were closed in 2 distinct
layers using 5-0 silk sutures [21]. The sham group under-
went the identical procedures except nerve ligation and
transection.

Nociceptive Behavior

All behavioral tests were conducted in a blinded manner.
Nociceptive responses to mechanical and thermal stimuli
were measured 3 h prior and 1, 3, 5 and 7 days subsequent
to surgery.

Mechanical Allodynia

Mechanical withdrawal thresholds (MWTs) were measured
with von Frey filaments (Stoelting, Wood Dale, Illinois,
USA) applied to the right hind paw until a positive sign
of pain behavior was elicited [22]. The test area included
the mid-plantar paw in the distribution area of the sciatic
nerve. Von Frey filaments with logarithmically incremen-
tal stiffness (0.4—15.1 g) were serially applied to the paw
using the up-down method. The filaments were presented
in ascending order of strength, perpendicular to the plantar
surface, with sufficient force to cause slight bending against
the paw, and they were held for 6-8 s. A positive response
was noted if the paw was sharply withdrawn. Flinching
immediately upon removal of the hair was also considered
a positive response. The 15.1 g filament was selected as the
upper cutoff for testing, and in the absence of response, the
15.1 g filament was assigned as cutoff value. The bending
force that evoked 50% of paw withdrawal occurrence was
set as the MWT.

Hargreaves Plantar Test
The Hargreaves test was used to measure paw thermal with-

drawal latency (TWL) to heat stimuli and to determine the
presence of thermal hyperalgesia [23]. The rat was placed

@ Springer



1290

Neurochem Res (2017) 42:1288-1298

on the surface of a 2-mm-thick glass plate covered with a
plastic chamber (20x20x25 cm). TWL was measured
using a radiant thermal stimulator (BME410A, Institute of
Biological Medicine, Academy of Medical Science, Tian-
jin, China). Heat was concentrated on the hind paw, flush
against the glass, and radiant heat stimulation was delivered
to the site. The stimulus terminated with hind paw move-
ment, and a 25 s cutoff was used for the stimulus duration
to obviate tissue damage. The intensity of thermal stimu-
lation remained constant throughout the experiment. Five
stimuli were applied to the same site, and the mean TWL
was obtained from three thermal stimulations and used as
the TWL value of the steady state.

Drug Administration

TRESK gene recombinant adenovirus (pAd/CMV/
V5-DEST-TRESK, 1x10° IFU/ml) (Ruisai Co., Ltd.,
Shanghai, China) was dissolved in normal saline prior to
experiment. The adenovirus or the corresponding negative
adenovirus was intrathecally injected (10 pl) once daily for
7 consecutive days.

Western Blot Analysis

Protein was extracted from spinal cord tissue using a
radioimmunoprecipitation assay buffer containing cock-
tail proteinase inhibitors (Sigma) and was quantified with
a Bio-Rad protein assay. An equal amount of protein was
separated on SDS-polyacrylamide gels in a Tris/HCI1
buffer system, transferred onto nitrocellulose membranes,
and blotted according to standard procedures with pri-
mary antibodies (TRESK, Iba I, and GFAP) (Cell Signal-
ing Technology, Danvers, MA, USA). Membranes were
then stripped and reblotted with anti-GAPDH (Santa Cruz
Biotechnology, Santa Cruz, CA, USA). The specific bands
of target proteins were visualized by chemiluminescence,
and the band intensities were quantified using NIH Imagel
software.

Quantitative Real-time RT-PCR

Quantitative analysis of the target mRNA expression was
performed with real-time RT-PCR by the relative standard
curve method. Total RNA was extracted from snap-frozen
spinal cord tissues with TRIzol Reagent (Invitrogen), fol-
lowed by treatment with RNase-free DNase I (Roche).
Aliquots (1 pg) of total RNA were reverse transcribed and
amplified in triplicate using IQ SYBR Green Supermix rea-
gent (Bio-Rad, Hercules, CA, USA) with an Opticon real-
time PCR machine (MJ Research, Waltham, MA, USA),
according to the manufacturers’ instructions. The specific-
ity of real-time PCR was confirmed via routine agarose gel

@ Springer

electrophoresis and melting-curve analysis. The following
primer sequences were used: TRESK -forward, 5-GGT
GCCAACGATGATCT-3', reverse, 5-CTGCTGGGCTGT

GGGTCTAG-3"; Cx36-forward, 5-CATAATGGTGTG
TACCCCCAGTCT-3', reverse, 5-CGGCGTTCTCGC
TGCTT-3'; Cx43-forward, 5-TACCACGCCACCACT

GGCCCA, reverse, 5- CTAAAGGGGCTGCTGTTGGTC
TTA-3" and GAPDH-forward, 5-TGCTGAGTATGTCGT
GGAGTCTA-3', reverse, 5'-AGTGGGAGTTGCTGTTGA
AATC-3". The expression level of TRESK mRNA and
CX43 mRNA was normalized to the GAPDH level in each
sample.

Immunofluorescence

L, s DRG and spinal cord paraffin-embedded sections were
dewaxed and quenched with 3% H,0,. Nonspecific binding
was blocked with serum-free protein block (DAKO). The
slides were then incubated with anti- connexin 36 (Cx36),
connexin 43 (Cx43), Iba I, GFAP, Neu N and TRESK anti-
bodies (Rockland), followed by incubation with Alexa-594
antibodies (Invitrogen). Cx36 and Cx43 were individually
stained in the spinal cord for immunofluorescence. Neu
N, Iba and GFAP were restained with TRESK. The slides
were mounted with VECTASHIELD Hard Set mounting
medium with DAPI. Fluorescence intensity was visualized
using a confocal or deconvolution microscope equipped
with a digital camera (Nikon, Melville, NY, USA). Quanti-
tative evaluation of the sections stained with antibodies was
performed using NIS-Elements Br software, version 3.0.
The fluorescence-positive area was calculated as a percent-
age of the total area.

Statistical Analysis

The data are presented as the means+SEM. The results
from the behavioral study, real-time PCR, western blot
and immunohistochemistry evaluations were statistically
analyzed using one-way or two-way analysis of variance
(ANOVA). Pair-wise comparisons between the means were
analyzed using the Newman-Keuls comparison test. Signif-
icance was set at p <0.05.

Results
Nociceptive Behavior Developed in SNI Model Rats

The nociceptive behavior was determined in SNI model.
The ipsilateral hind paws of SNI rats showed a decrease in
the MWT at 1, 3, 5 and 7 days (Fig. 1a). SNI modeling did
not modify the thermal allodynia in the rats at any of the
time points (Fig. 1b).
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Fig. 1 Nociceptive behavior developed and TRESK expression in
SNI model rats. a MWT (mechanical withdrawal threshold) at each
time point. b TWL (thermal withdrawal latency) at each time point.
*#%p <(0.001 compared to the Sham group. ¢ Representative west-
ern blots showing TRESK protein expressions in DRG of Sham and

Changes in TRESK Expression and Distribution
in the DRGs and Spinal Cords of SNI Rats

Western blot analysis showed that the protein levels of
TRESK were downregulated in DRG and spinal cord from
SNI rats compared with Sham rats at 7 days (Fig. lc, d,
e, f). Due to a paucity of literature regarding the distri-
bution of TRESK in DRG and the spinal cord in the SNI
model, we examined the distribution of TRESK by immu-
nofluorescence. The results of neuron marker (Neu N) and
TRESK counterstaining showed that TRESK was abun-
dantly expressed in the neurons in normal rat DRGs and
spinal cords (Fig. 2). Astrocyte markers and microglial
markers restained with TRESK showed that TRESK was
not expressed in gliocytes from normal rats (Fig. 3).

Effect of pAd/CMV/V5-DEST-TRESK on Nociceptive
Behavior in SNI Rats

In light of our previous study that TRESK gene recom-
binant adenovirus (pAd/CMV/V5-DEST-TRESK, 1 x 10’
IFU/ml) effectively upregulated TRESK expression [18],
to explore the effects of TRESK on NP pathogenesis,
normal rats were randomized into four groups (n=6
each), which received sham, SNI model, SNI model
and intrathecal injection with TRESK-overexpressing

SNI rats. d Quantitative analysis of TRESK protein expressions in
DRG of Sham and SNI rats. e Representative western blots show-
ing TRESK protein expression in spinal cord of Sham and SNI rats. f
Quantitative analysis of TRESK protein expressions in spinal cord of
Sham and SNI rats. ***p <0.001 versus the Sham group (n=6 each)

adenovirus and SNI model and intrathecal injection with
negative adenovirus treatments, respectively, hence the
designation of sham group, SNI group, SNI-TRESK-AdV
group and SNI-AdV group. All SNI model rats developed
mechanical allodynia ipsilaterally at T,_;, which was sig-
nificantly reduced in rats receiving pAd/CMV/V5-DEST-
TRESK (Fig. 3a). SNI modeling did not modify thermal
allodynia in the rats at any of the time points (Fig. 3b).

Effect of pAd/CMV/V5-DEST-TRESK on TRESK
Expression in the DRG and the Spinal Cords of SNI
Rats

Based on our previous study that intrathecal pAd/CMV/
V5-DEST-TRESK upregulated TRESK expression in SNI
rats, the expressions of TRESK in the DRG and the spi-
nal cord were determined by real-time PCR for further
authentication. As shown in Fig. 4c, d TRESK expres-
sions in the DRG and spinal cord were significantly
downregulated in the SNI group and SNI- Adv group
verse the sham group (p <0.05, n=6). Intrathecal injec-
tion of pAd/CMV/V5-DEST-TRESK significantly upreg-
ulated TRESK expressions in the DRG and the spinal
cord vs. the SNI group.
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Fig. 2 TRESK expression in neurons in the DRG and spinal cord in SNI rats. Results of neurons markers (Neu N) and TRESK counterstaining
showed that TRESK were abundantly expressed in neurons in DRG (a) and spinal cord (b) in normal rats

Effect of pAd/CMV/V5-DEST-TRESK on Activated
Gliocytes in SNI Rats

Our previous studies prompted that pAd/CMV/V5-DEST-
TRESK could inhibit astrocyte activation in the spinal
cords of SNI rats [18]. Astrocytic and microglial activa-
tion in the spinal cord were further verified by western
blot and immunofluorescence in our present study, which
validated the effects of the downregulation of TRESK
overexpression on activated astrocytes in the spinal cords
of SNI rats. Compared with the sham group, the popu-
lation of activated astrocytes in the spinal cord was sig-
nificantly increased in the other groups of rats undergo-
ing SNI surgery, and intrathecal injection of pAd/CMV/
V5-DEST-TRESK significantly depopulated the activated
astrocytes in the spinal cord vs. the SNI group (Fig. 5a,
b). To explore the effects of TRESK on the microglia and
its origin in the spinal cord in SNI rats, activated micro-
glia in the spinal cords from SNI rats were observed.
As compared to the sham group, activated microglia
in the spinal cord were significantly multiplied in the
other groups of rats subjected to SNI surgery. Intrathe-
cally injected pAd/CMV/V5-DEST-TRESK significantly

@ Springer

downsized the activated microglia in the spinal cord vs.
the SNI group (Fig. 5c, d).

Effect of pAd/CMV/V5-DEST-TRESK on Cx36
and Cx43 Expression in SNI Rats

We observed that the downregulation of TRESK-activated
astrocytes in the spinal dorsal horns from SNI rats, despite
the abundantly expressed TRESK in the neurons rather
than gliocytes. Upregulation of gap junctions has been
shown to not only involve in activation of glial cells, but
also realize remote connected communication between gli-
ocytes and neurons, and influence excitability and sponta-
neous discharge of adjacent sensory neurons in NP. There-
fore, We detected the influence of TRESK change on gap
junctions in SNI rats [24, 25]. Cx36 is principally associ-
ated with neuronal gap junctions distributed throughout the
adult CNS [15]. Therefore, we examined Cx36 expression
in spinal cords harvested 7 days after pain behavior detec-
tion. The expression of Cx36 was significantly upregulated
in the ipsilateral L, 5 spinal cord dorsal horn in SNI rats.
Cx36 expression was downregulated in the ipsilateral spi-
nal cord dorsal horn of the SNI-TRESK-AdV rats vs. the
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Fig. 3 TRESK expression in gliocytes in the spinal cord in SNI rats. Astrocyte marker and microglial marker were redyed respectively with
TRESK in spinal cord. TRESK was not expressed in astrocytes (a) and microglia (b) in rats

SNI rats. However, no difference was evidenced in Cx36
expression in the ipsilateral lumbar spinal cord between
the SNI group and the SNI-AdV group (Fig. 6). Accord-
ingly, we assessed Cx43 expression in spinal cords har-
vested 7 days after pain behavior detection. The expression
of Cx43 was significantly upregulated in the ipsilateral L, 5
spinal cord dorsal horn in SNI rats. Cx43 expression was
downregulated in the ipsilateral spinal cord dorsal horn in
the SNI-TRESK-AdV rats versus the SNI rats. No differ-
ence was witnessed in Cx43 expression in the ipsilateral
lumbar spinal cord between the SNI group and the SNI-
AdV group whatsoever (Fig. 7).

Discussion

Our study has demonstrated that TRESK is mainly
expressed by neurons, which contributes to the pathogen-
esis of NP via the activated gliocytes and upregulation of
gap junctions.

The expression and distribution of TRESK in the
DRG and spinal cord horn were determined in our study.
Upregulation of TRESK expression reportedly reduces the

excitability of trigeminal ganglion nociceptors [26], and
TRESK in the DRG is significantly downregulated in vari-
ous pain models [4, 27, 28], whereas the expression and
distribution of TRESK in the spinal cord require further
clarification. We confirmed that a large amount of TRESK
was expressed in neurons rather than gliocytes. Moreover,
our data suggested that the variations in TRESK in the
spinal cord horn were in line with those in the DRG, and
TRESK was remarkably downregulated in the SNI model.
Contrary to our study, there is a report that TRESK expres-
sion was increased in the rat spinal cord in an NP model
[13]. This discrepancy might be attributable to distinctions
in pain models or the molecular methods involved. Our
study affirmed the involvement of TRESK in NP mecha-
nisms. Our findings are also supported by the reports that
TRESK-overexpressing adenovirus (pAd/CMV/V5-DEST-
TRESK) could upregulate TRESK expression in the DRG
and reverse established tactile allodynia in SNI rats [17,
18]. Our data showed that pAd/CMV/V5-DEST-TRESK
also effectively validated SNI-induced downregulation of
TRESK.

An increasing number of studies have indicated that
spinal gliocytes (astrocytes and microglia) are activated in
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Fig. 4 Effects of pAd/CMV/V5-DEST-TRESK on nociceptive
behavior and TRESK expressions in SNI rats. All SNI model rats
developed mechanical allodynia ipsilaterally at T, ; versus sham
group (¥**p<0.001, n=6); PAd/CMV/V5-DEST-TRESK sig-
nificantly reduced mechanical allodynia ipsilaterally at T,_; in SNI-
TRESK-AdV group versus SNI group (p <0.05, n=6) (a). Thermal

animal models of chronic pain [29-32]. Our previous study
also preliminarily showed that TRESK might be associ-
ated with astrocyte activation in the spinal cords of SNI
rats [18]. Therefore, our study demonstrated the degree of
activation of astrocytes and microglia in the spinal cords
from SNI rats, confirming that downregulation of TRESK
resulted in gliocyte activation in the spinal cord, which is
involved in NP pathogenesis. Reversal of SNI-induced
downregulation of TRESK via an intrathecal injection of a
TRESK-overexpressing adenovirus could mitigate NP con-
ditions by suppressing activation of glial cells in the spinal
cord.

Glia-neuron interactions play pivotal roles in the devel-
opment of NP [33]. Connexin (Cx) proteins and gap junc-
tions support the formation of neuronal and glial syncytia
that are linked to different forms of rhythmic firing and
oscillatory activity in the central nervous system. We spec-
ulated that gap junctions might involve in TRESK down-
regulation in neurons and activation of gliocytes in the NP
pathogenesis [34, 35].

@ Springer

Effect of pAd/CMV/V5-DEST-TRESK on a
TRESK mRNA expression in DRG (Fold change)

Effect of pAd/CMV/V5-DEST-TRESK on TRESK =
mRNA expression in spinal cord (Fold change)

1.6 1
1.4 1
1.2 1

0.8 1
0.6 1

%k

0.4 1

0.2 1

Sham SNI SNI-TRESK-AdV SNI-AdV

—
N
)

1] —1 T

koK

e
S

e
N

S
=

e
%)

=4

SNI-AdV

Sham SNI SNI-TRESK-AdV

allodynia was not modified in SNI rats at any time point (b). TRESK
expressions in DRG and spinal cord detected by real-time PCR were
significantly downregulated in SNI group and SNI-AdV group versus
sham group (¥**p <0.001, n=6); Intrathecal injection of pAd/CMV/
V5-DEST-TRESK significantly upregulated TRESK expressions in
DRG and spinal cord vs. SNI group (#p< 0.05, n=06) (a) and (b)

Cx36 is principally associated with neuronal gap junc-
tions and Cx43 is localized to gap junctions between astro-
cytic processes and oligodendrocytes [36-38]. Kay CW
proved that the physiological role for Cx36 and Cx43 in
rhythmic firing in the key nociceptive processing area of
dorsal horn in the recent study [39]. Cx36 expression was
markedly reduced, with the time course of change paral-
leling the emergence of tactile allodynia after a periph-
eral nerve injury, and this effect could be mimicked by
injection of Cx36 siRNA to knock down Cx36 expression
[40]. Cx43 is upregulated and suppression of spinal Cx43
expression inhibited injury-induced mechanical hypersensi-
tivity after L5 spinal nerve ligation [41]. Thus, we evalu-
ated the expressions of Cx36 and Cx43 in the spinal cord,
suggesting the expressions of Cx36 and Cx43 were signifi-
cantly upregulated in SNI rats, which was consistent with
our hypothesis.The results demonstrated that astrocytes and
gap junctions were activated by TRESK downregulation in
the neurons of the spinal cord, which mediates the occur-
rence and maintenance of NP.
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Fig. 7 Effects of pAd/CMV/V5-DEST-TRESK on Cx43 expres-
sion in SNI rats. In the ipsilateral L, 5 spinal cord dorsal horn, the
Cx43 expression was significantly upregulated in SNI-injured rats

We detected gap junctions expression of spinal cord in
rats at 7 days after SNI, it prove that activation of glio-
cytes and upregulation of gap junctions involved in TRESK
mediated mechanism of NP. In fact, gliocytes activation
and gap junctions played an important role in the early and
the first phase of NP progression, especial for the micro-
glia. In the presence of nerve damage or other incentives,
abnormal release of neurotransmitters, cytokines and so
on from neurons could affect the expression of connection
protein and the permeability of gap junctions [42]. The
increase of gap junctions participated in the process of glio-
cytes activation, and the activation of gliocytes induced to
central sensitization and inflammatory factors release, fur-
ther effect on neurons, which caused and maintained NP
pathological process [43]. Therefore, intrathecal injection
of TRESK overexpression adenovirus in the early phase
of NP and continuous injection were administrated in our
study. The results showed inhibition of TRESK downregu-
lation induced by SNI could obviously reduce gliocytes
activation and gap junctions upregulation in spinal cord of
rats, thereby achieving the effect for treatment of NP.

In summary, the present study unveiled the relation-
ship of DRG and spinal cord with the distribution of
TRESK, which was expressed in neurons rather than
gliocytes. Intrathecal administration of TRESK-over-
expressing adenovirus could alleviate the hyperalgesia
induced by SNI via the inhibition of gliocyte activation
and gap junctions upregulation. TRESK mediate gap
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(***p <0.001, n=6). Cx43 expression was downregulated in the ipsi-
lateral spinal cord dorsal horn in SNI-TRESK-AdV group vs. SNI rats
(¥ <0.001, n=06)

junctions upregulation and gliocyte activation involves in
the pathogenesis of NP, which might bring prospects in
clinical therapeutics for NP and pain management.
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