1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Neuroscience. Author manuscript; available in PMC 2019 August 10.

-, HHS Public Access
«

Published in final edited form as:
Neuroscience. 2018 August 10; 385: 133-142. doi:10.1016/j.neuroscience.2018.06.012.

Spinal inhibition of P2XR or p38 signaling disrupts hyperalgesic
priming in male, but not female, mice

Candler Paigel, Gayathri Batchalli Maruthy?!, Galo Mejial, Gregory Dussorl, and Theodore
Pricel#

tUniversity of Texas at Dallas, School of Behavioral and Brain Sciences

Abstract

Recent studies have demonstrated sexual dimorphisms in the mechanisms contributing to the
development of chronic pain. Here we tested the hypothesis that microglia might preferentially
regulate hyperalgesic priming in male mice. We based this hypothesis on evidence that microglia
preferentially contribute to neuropathic pain in male mice via ionotropic purinergic receptor
(P2XR) or p38 mitogen activated protein kinase (p38) signaling. Mice given a single priming
injection of the soluble human interleukin-6 receptor (IL-6r) and then a second injection of
prostaglandin E2 (PGE,), which unmasks hyperalgesic priming, show a significant increase in
levels of activated microglia at 3h following the PGE; injection in both male and female mice.
There was no change in microglia following PGE,. Intrathecal injection of the P2X3/4 inhibitor
TNP-ATP blocked the initial response to IL-6r in both males and females, but only blocked
hyperalgesic priming in male mice. Intrathecally applied p38 inhibitor, skepinone, had no effect on
the initial response to IL-6r but attenuated hyperalgesic priming in males only. Neither TNP-ATP
nor skepinone could reverse priming once it had already been established in male mice suggesting
that these pathways must be inhibited early in the development of hyperalgesic priming to have an
effect. Our work is consistent with previous findings that P2XR and p38 inhibition can lead to
male-specific effects on pain behaviors in mice. However, given that we did not observe microglial
activation at time points where these drugs were effective, our work also questions whether these
effects can be completely attributed to microglia.

Introduction

It is becoming increasingly clear that the mechanisms underlying the way men and women
develop chronic pain and respond to treatments are different. Several studies have
demonstrated that the cell types responsible for mediating the development of chronic pain
in male and female animals are different (Sorge et al., 2015),(Taves et al., 2016). Microglia
are the resident immune cells of the central nervous system (CNS) and upon injury or insult
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they can become activated and begin releasing inflammatory and pro-nociceptive factors,
such as cytokines and chemokines (Grace et al., 2014) (Block et al., 2007)(Ekdahl et al.,
2003)(Scholz and Woolf, 2007)(Inoue and Tsuda, 2009) (Costigan et al., 2009). At least two
studies have now shown that microglia contribute more prominently to chronic neuropathic
pain in male than in female mice (Sorge et al., 2015),(Taves et al., 2016)(Sorge et al., 2011)
(Mogil, 2012)(Coraggio et al., 2018)(Lopes et al., 2017). In the spared-nerve injury (SNI)
model of neuropathic pain, when microglial activity was blocked, or these cells were
depleted with selective toxins, the persistence of mechanical hypersensitivity, which is a key
feature of neuropathic pain, was strongly reduced in male CD-1 mice but no effect was
observed for these treatments in the same strain of female mice (Sorge et al., 2015).
Additional studies have been conducted to demonstrate that these effects are found across
laboratories and with different strains of mice creating a strong rationale to continue to
explore mechanistic differences in the development of chronic pain in males and females
(Mapplebeck et al., 2016).

Our study used the hyperalgesic priming model to examine the transition to a state of
persistent pain plasticity where animals are susceptible to a normally sub-threshold stimulus
promoting a long lasting pain state (Kandasamy and Price, 2015),(Price and Inyang, 2015),
(Reichling and Levine, 2009). We hypothesized that in the mouse model of hyperalgesic
priming, microglial activation would regulate this plasticity in male but not female mice. In
this model we first inject a pro-nociceptive stimulus into the hindpaw to create a transient
mechanical hypersensitivity around the site of injection (Dina et al., 2008). After this initial
hypersensitivity had resolved, we then give a second stimulus, prostaglandin E, (PGE») into
the same hindpaw at a dose that does not promote pain hypersensitivity in naive mice. In
animals that have been primed with an initial pro-nociceptive stimulus, there is a robust and
extended response to the injection of PGE, which reveals the presence of hyperalgesic
priming (Reichling and Levine, 2009),(Dina et al., 2008). Because robust hyperalgesic
priming can be induced in male and female mice with a broad variety of stimuli, this
paradigm allowed us to test two primary hypotheses. First, we assessed whether microglial
activation occurs in the spinal dorsal horn during the initiation of plasticity that causes
hyperalgesic priming or at the time that priming is revealed by PGE, injection. To our
knowledge this has never been tested. Second, we sought to assess whether P2X3/4
antagonists or p38 inhibitors have sexually dimorphic effects in hyperalgesic priming in
mice.

Our work demonstrates that modest microglial activation is noted in the spinal dorsal horn in
both male and female mice in the hyperalgesic priming model around the time of PGE,
injection but not when priming is initiated. In contrast, pharmacological inhibition of
P2X2/3 or p38 during the initial insult blocks the development of hyperalgesic priming in
male mice, but has no impact in female mice. Once hyperalgesic priming has already been
established, blocking P2X3/4 or p28 had no effect in either male or female mice. Our results
are consistent with a male-specific role for P2X3/4 and p38 in the promotion of chronic pain
plasticity but question whether these effects are dependent on microglia.

Neuroscience. Author manuscript; available in PMC 2019 August 10.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Paige et al.

Page 3

Methods and Materials

Animals

Drugs

In all experiments naive, 6 — 10 week old Swiss Webster mice were purchased from Taconic
(Hudson, NY). Both male and female mice were used. Mice were housed in same-sex
groups of 2 — 4 animals on a 12: 12 hr light/dark cycle. Food and water were available ad
libitum. Animals were assigned to their experimental groups using a random number
generator, with a minimum of one animal per drug treatment in each housing group. The
Institutional Animal Care and Use Committee at the University of Texas at Dallas approved
all animal procedures.

The soluble human interleukin 6 receptor (IL-6r) was obtained from R&D Systems
(Minneapolis, MN). Prostaglandin E, (PGE,) from was from Cayman Chemical Company
(Ann Arbor, MI). 2,3"-0-(2,4,5-Trinitrophenyl) adenosine-5"-triphosphate
tetra(triethylammonium) salt (TNP-ATP) and skepinone-L (skepinone) were obtained from
Sigma-Aldrich (St. Louis, MO). IL-6r stock solution was made in sterile phosphate buffered
saline (PBS). PGE, stock solution was made in 100% ethanol. TNP-ATP and skepinone
stocks were made in dimethyl sulfoxide. All drugs were diluted to final working
concentration in sterile 0.9% saline prior to injection.

von Frey Testing and Hyperalgesic Priming

Animals were placed in acrylic boxes with mesh flooring and allowed to acclimate for at
least 1 hr prior to testing. Calibrated von Frey Filaments were then used to determine the
mechanical withdrawal threshold using the up-down method of Dixon with modification
(Dixon, 1965),(Chapman et al., 1985). Baseline paw withdrawal threshold was determined
before all injections.

In order to establish hyperalgesic priming, 0.1 ng of IL-6r was injected into the plantar
surface of the left hindpaw. Paw withdrawal threshold was then measured at 3, 24, and 72 hr
post IL-6r injection. Mice were then allowed to return to their baseline mechanical
withdrawal threshold and were then injected with 100 ng PGE; in a volume of 10 pL of
0.9% sterile saline at least 7 days after the initial injection of IL-6r. Mechanical withdrawal
threshold was then determined at 3 and 24 hr after PGE; injection.

Rotarod Testing

Rotarod testing was used to determine the impact of hindpaw IL-6r and PGE; injections on
locomotion in animals treated with 1.T. Skepinone or vehicle. Prior to experimental testing
animals were allowed to acclimate to the stationary rotarod device (rotarod treadmill, 1.25in
diameter, IITC Life Science, Woodland Hills, CA) for 120 sec prior to baseline
measurements. Animals were placed on rotarod rotating at a speed of 10 rotations per
minute. Baseline measurements were taken 24 hr prior to intrathecal Skepinone injections
over 3 trials with a maximal cutoff time of 90 seconds per trial. Rotarod testing was then
performed 3 and 24 hr post IL-6r I.PI. injections and 3 and 24 hr post PGE2 intraplantar
injections. In this set of experiments locomotion was only assessed in female mice.
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Intrathecal Injections

Immediately preceding hindpaw IL-6r injections male and female animals were anesthetized
using isoflourane gas (4 % induction, 1.5 % maintenance). The animal was then given an
intrathecal injection of either TNP-ATP (5 pg)(Sorge et al., 2015) or skepinone (30 pg)
(Taves et al., 2016) in a total volume of 5 L using a 50 L Hamilton syringe with a 30
gauge needle (Hylden and Wilcox, 1980). In the second set of experiments males were given
hindpaw injections of IL-6r and a minimum of 5 days later given an intrathecal injection of
either TNP-ATP (5 pug) or skepinone (30 pg) in a volume of 5 uL immediately before
receiving a hindpaw injection of PGE,.

Immunohistochemistry

Statistics

In the first set of experiments, animals were injected with IL-6r and 3 hr later were deeply
anesthetized with isoflourane and sacrificed. In the second set of experiments animals were
injected with IL-6r and then 7 days later injected with 100 ng PGE,. Either 3 or 24 hr after
PGE; injections animals were sacrificed. We followed a previously reported
immunohistochemistry protocol (Barragan-lglesias et al., 2018). Immediately following
sacrifice spinal cord tissue was dissected and the lumbar section was embedded into Optimal
Cutting Temperature (O.C.T.) compound and flash frozen using dry ice. Tissues were stored
at —80 degrees Celsius until they were cryosectioned at a 20 um thickness and immediately
mounted onto superfrost plus charged glass slides (VWR). The slides were stored at —80
degrees Celsius until immunohistochemistry (IHC) was done.

For IHC, slides were immediately fixed in chilled 4% paraformaldehyde for 1 hr after
removal from —80 degree Celsius storage. The slides were then washed 3 times for 5 min
each in PBS. Tissues were permeabilized for 30 min in 0.05 % Triton X-100 in PBS
containing 5 % normal goat serum (NGS). These tissues were then blocked with PBS
containing 5 % NGS for a minimum of 2 hr. Spinal cord tissue was stained with anti-ionized
calcium-binding adaptor molecule (IBA-1) polyclonal antibody (1:1000)(Kim et al., 2012).
The slides were then incubated with the appropriate secondary antibody for IBA1 for 1 hr.
They were then stained with DAPI for 5 minutes (1:20,000). Microscopy images were
acquired using an Olympus FluoView 1200 confocal microscope. Images were then
analyzed in two separate ways using the Fiji extension package for ImageJ. The first method
was to perform counts of microglia in the dorsal horn of the spinal cord by counting IBA1
positive cell bodies containing DAPI staining. In addition to microglia counts each image
was analyzed using corrected total cell fluorescence where the background fluorescence was
subtracted from the total fluorescence of each image to look at the fluorescent staining
intensity between groups.

Graphpad Prism Version 7 was use for all statistical analysis. Data are shown as mean +
standard error of the mean (SEM). The level of significance was set at a. < 0.05. Behavioral
differences between groups were measured using a two-Way ANOVA (Table 1) with
Bonferroni’s post hoc test (Table 2). In experiments examining microglial response to IL-6r,
differences between groups were measured using an unpaired t-test (Table 2). A p-value of <
0.05 was used to determine statistical significance.
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Initiation of priming using a single injection of IL-6r does not cause a significant increase
in activated spinal microglia

Our first objective was to determine if a single hindpaw injection of IL-6r creates an increase
in levels of activated microglia in the spinal cord. We chose to use the soluble IL-6r for these
experiments because previous studies have shown that IL-6 is constitutively expressed in
peripheral tissues (Konig et al., 2016) and a rate-limiting step for IL-6-mediated activation
of nociceptors is availability of soluble IL6r (Obreja et al., 2002). We reasoned that using
this approach would reduce chances of sexual dimorphism in responses based simply on
IL-6 or soluble IL-6r expression in mice. We injected IL-6r into the hindpaw of male and
female mice and then removed the spinal cord at 3 hr after this single injection (FIG 1A).
We did IHC using IBA-1, a marker for activated microglia, and co-stained for 1B4, a marker
of non-peptidergic neurons, and DAPI which labels all nuclei (FIG 1B). We found that a
single injection of IL-6r did not increase numbers of activated microglia (FIG 1C) or
intensity of total fluorescence (FIG 1D) in either male or female mice at this time point even
though mechanical hypersensitivity is present (see below).

Increased microglial activation when hyperalgesic priming is revealed by PGE; injection in
male and female mice

We next sought to determine if injection of PGE, following priming with IL-6r would
increase levels of activated microglia. In both male and female animals, IL-6r was injected
into the hindpaw as described above. After 7 days, animals were injected with PGE, into the
same hindpaw (FIG 2A). Spinal cords were dissected at either 3 or 24 hr after this injection
and again stained for IBA-1, and DAPI and levels of activated microglia were quantified
(FIG 2B) as was corrected total cell fluorescence (FIG 2C). In both male and female mice
that underwent hyperalgesic priming, there was a transient increase in numbers of activated
microglia in the spinal cord at 3 hr post PGE; injection, with this change returning to
baseline levels at 24 hr in male mice. The increase in activated microglia was more
persistent in female mice lasting for 24 hrs. The level of total fluorescence intensity was
only elevated in male mice 3hr after the PGE> injection, with no increase in total
fluorescence seen in female mice at either 3hr or 24hr post the PGE, injection (FIG 2C). We
note that although significant changes were observed in these experiments, the magnitude of
change observed in the priming model was modest compared to published reports in
neuropathic pain models and to our own findings in the spared nerve injury paradigm in
mice (data not shown)(Wodarski et al., 2009),(Sweitzer et al., 2002),(Romero-Sandoval et
al., 2008).

Intrathecal injection of a P2X3/4 inhibitor blocks the acute response to IL-6r in male and
female mice and hyperalgesic priming exclusively in male mice

P2X4 expression on microglia is upregulated in states of neuropathic pain (Tsuda et al.,
2003). This upregulation causes an increased activation of p38 MAPK and is linked to
enhanced brain derived neurotrophic factor (BDNF) release from spinal microglia (Tsuda et
al., 2003),(Ulmann et al., 2008). Pharmacological blockage of P2X4 receptors on spinal
microglia causes a decrease in mechanical allodynia in neuropathic pain models (Tsuda et
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al., 2003). Many of these studies have relied on the use of TNP-ATP, which blocks both
P2X3 and P2X4 (Lewis et al., 1998). P2X3 is prominently expressed by dorsal root ganglion
(DRG) neurons (Guo et al., 1999) and single cell sequencing data from DRG neurons shows
that P2X4 is also expressed by these neurons (Usoskin et al., 2015). We chose to use TNP-
ATP because recent studies examining the microglial contributions to pain in males and
females have used this drug with the interpretation that it is acting via P2X4 (Sorge et al.,
2015).

We assessed the action of intrathecal injection of TNP-ATP (5 pg) at the time of the initial
hindpaw injection of IL-6r in males and females (FIG 3A). TNP-ATP injected intrathecally
at this time point blocked the initial mechanical hypersensitivity response to IL-6r in both
males and females (FIG 3B). The duration of the behavioral response to IL-6r was identical
in male and female mice as was the magnitude of the inhibitory effect with TNP-ATP. When
we then evaluated the presence of hyperalgesic priming, we noted that TNP-ATP completely
blocked the response to the subsequent injection of PGE; in males only, having no impact on
mechanical hypersensitivity in response to PGE, in females (FIG 3B). It is remarkable that
there was no sign of initial mechanical hypersensitivity in female mice with TNP-ATP
injection but hyperalgesic priming was still present. This shows that this form of priming can
be present without any overt forms of pain in the priming phase. This is consistent with
findings in type Il priming which have recently been reported (Araldi et al., 2015),(Araldi et
al., 2017),(Araldi et al., 2016). We attribute the acute effect of TNP-ATP on mechanical
hypersensitivity to its affinity for P2X3 receptors, which are present on DRG nociceptors
and are known to participate in the development of mechanical hypersensitivity in response
to many pro-nociceptive factors (Souslova et al., 2000),(Barclay et al., 2002),(Mansoor et
al., 2016).

Intrathecal injection of a p38 inhibitor blocks hyperalgesic priming exclusively in male

mice

We next examined the impact of a distinct molecule that has also been described as a
microglial inhibitor on hyperalgesic priming by using the p38 MAP kinase inhibitor
skepinone (Koeberle et al., 2011). Previous studies have demonstrated that skepinone
inhibits both inflammatory and neuropathic pain in male mice, but has no effect in female
mice (Taves et al., 2016). We administered skepinone intrathecally to male and female mice
at the time of the initial hindpaw IL-6r injection (FIG 3A). In male mice we found that this
injection had no impact on the initial response to IL-6r, but significantly attenuated
hyperalgesic priming which was revealed by injection of PGE, (FIG 3C). Conversely, in
female mice intrathecal injection of skepinone had no impact on mechanical hypersensitivity
during the initial response to IL-6r or on the hyperalgesic priming revealed by injection of
PGE; (FIG 3C). In addition, intraplantar IL-6r and PGE2 did not impact locomaotion in the
rotorod test in female mice that received intrathecal injections of Skepinone or vehicle (FIG
4A).

Hyperalgesic priming is not reversed by inhibiting P2X3/4 or p38 in male mice

Our previous experiments demonstrate that interfering with P2X3/4 or p38 signaling at the
time of initial nociceptive insult blocks the development of hyperalgesic priming only in
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male mice. In our next set of experiments we sought to determine if hyperalgesic priming
could be reversed by blocking these same pathways at the time of the hindpaw injection of
PGE, in male mice. We chose to examine male mice only because of the lack of efficacy of
both TNP-ATP and skepinone in female mice during the priming phase of the paradigm in
the previous experiments. Male mice were injected with IL-6r and after mechanical
hypersensitivity returned to baseline levels, the mice were injected intrathecally with either
TNP-ATP or skepinone at the same time as PGE; injection into the hindpaw (FIG 5A).
Neither TNP-ATP nor skepinone reversed priming as mechanical sensitivity was not affected
by these drugs after PGE; injection (FIG 5B).

Discussion

Previous findings have repeatedly demonstrated that there is a difference in the cell types
that mediate chronic pain, mostly in neuropathic pain models, with microglia having a male-
specific role (Mapplebeck et al., 2016),(Sorge et al., 2015),(Taves et al., 2016). In our
experiments in the hyperalgesic priming paradigm, some of our results are consistent with
these findings but our results also suggest that the mechanisms engaged in a male specific
fashion may not be specific for microglia. Interestingly, while we did observe an increase in
activated microglia after PGE; injection in the hyperalgesic priming in both males and
females, inhibition of P2X3/4 or p38 had no behavioral effect at this time point in male
mice. Conversely, we did not observe microglial activation at the initiation of priming in
male or female mice, yet P2X3/4 antagonism blocked the acute response in both sexes and
priming in males. Inhibition of p38 was effective in blocking development of priming in
male but not female mice when given at time of initiation. Our interpretation of these
findings is that it is likely that activation of P2XRs on neurons and microglia is responsible
for the response to the acute response of IL-6r injections in males. Also, P2X3/4 or p38
inhibition can block development of an injury-induced chronic pain state selectively in male
mice but these effects may not be due to direct effects on microglia.

We demonstrate that TNP-ATP strongly attenuates the initial response to IL-6r in male and
female mice. We attribute this to TNP-ATPs antagonistic effects on P2X3 receptors, which
are expressed presynaptically on nociceptive neurons that form synapses in the spinal dorsal
horn (Mansoor et al., 2016). Plasticity in P2X3 receptor expression has been found in DRG
neurons in chronic pain models, including in the chronic constriction injury (CCI) model of
chronic neuropathic pain (Novakovic et al., 1999),(Souslova et al., 2000 p.3),(Barclay et al.,
2002 p.3). Many previous reports have linked P2X3 to mechanical hypersensitivity
following injury and a successful clinical trial has been reported in humans with P2X3
antagonists in the nociceptor-linked disease chronic cough (Abdulgawi et al., 2015),
(Burnstock, 2017). While acute effects were not sexually dimorphic, the effects on
hyperalgesic priming were only observed in males. We do not have a clear explanation for
this finding, however, it could potentially be explained by sexual dimorphisms in expression
or signaling for P2X3 or P2X4. Future experiments should explore this possibility.

In contrast to P2X3/4 antagonist experiments, we found that the specific p38 inhibitor,
skepinone, had no effect on the initial behavioral response to IL-6r in either male or female
mice even though this drug attenuated the development of priming exclusively in male mice.
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This finding of sexual dimorphism with p38 inhibition is consistent with the existing
literature (Taves et al., 2016). Therefore, our results provide mixed evidence that microglia
contribute to hyperalgesic priming but stronger evidence for a role of P2X3/4 and p38
signaling specifically in males. This contribution only appears to play an important role
early in the development of hyperalgesic priming since treatments that block the
development of priming are not capable of reversing it once it is established.

Despite enormous efforts, the emergence of new treatments for chronic pain has been
disappointing. The majority of patients seen by physicians to treat chronic pain are female,
and sex differences in the epidemiology of human pain conditions are obvious (Anon, 2011).
The lack of new, effective treatments could be due to molecular differences in how males
and females transition from an acute to a chronic pain state. Because the majority of pre-
clinical and even clinical research has failed to analyze sex as a factor (Sorge and Totsch,
2016) this could be a strong contributing factor in the failure of translation that is decried
across neuroscience. Until recently, very little work had been done to address sexual
dimorphisms seen in chronic pain. While many groups have demonstrated male-specific
mechanisms for chronic pain maintenance, there has been very little work to examine what
female-specific mechanisms exist in chronic pain states. Our experiments contribute to the
growing evidence for a sexual dimorphism in the transition to a chronic pain state, and
highlight a need to further investigate molecular mechanisms where there is a particular gap
in knowledge on what drives the development and maintenance of chronic pain states in
females. An important priority should be the discovery of mechanisms that promote pain
plasticity in females.
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Highlights

. Both sexes of mice that undergo hyperalgesic priming have an increase in
activated microglia.

. A P2X3/4 antagonist blocks hyperalgesic priming in males only.

. A p38 inhibitor attenuated hyperalgesic priming in males only.
. Once priming was established it could not be reversed with a TNP-ATP or
skepinone.
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Figure 1. IL-6r injections do not cause an increase in levels of activated spinal microglia
A. IL-6r was injected into plantar aspect of the hindpaw and spinal cord tissue was dissected

3 hr later. B. Spinal cord tissue was stained for IBA1 and DAPI in order to quantify
microglia. Scale bar is 200 um (n = 4-6 mice per group). C. There was no difference in
either numbers of activated microglia or D. corrected total cell fluorescence Data are
displayed as mean £ SEM.
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Figure 2. Hyperalgesic priming revealed with PGE> injection after IL-6r leads to increased
spinal microglia at 3 hr after injection

A. Animals received an intraplantar injection of IL-6 and then 7 d later received an
intraplantar injection of PGE,. Spinal cords were dissected at 3 or 24h post (n = 4-6 mice
per group) B. After PGE; injection spinal cords were stained for IBA1 and DAPI. Scale bar
is 200 um. C. 3 hr following PGE; injection in primed mice, levels of activated microglia
were elevated in both males and females. D. Total cell fluorescence was only elevated in
male mice at 3 hr post PGE; injection. Data are displayed as mean = SEM. Differences
between groups were measured using a two-Way ANOVA with Bonferroni’s post hoc test,
**p < 0.005, ***p < 0.0005, ****p < 0.0001.
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Figure 3. Intrathecal injection of TNP-ATP or skepinone blocks hyperalgesic priming exclusively

in male mice

A. IL-6r was injected intraplantar into male mice at the same time as animals received an
intrathecal injection of either TNP-ATP or skepinone. Mechanical hypersensitivity was then
tested at indicated time points (n = 4-6 mice per group). B. Both male and female animals

that received TNP-ATP at the time of IL-6r injection had the acute response to IL-6r

blocked. In male mice that received TNP-ATP, priming was blocked. C. Skepinone had no

impact on the acute response to IL-6r in males or females, but attenuated hyperalgesic

priming in male mice. Data are displayed as mean £ SEM. Two-way anova with Bonferroni
post hoc test, * p<0.05, *** p<0.001, **** p<0.0001.
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Figure 4. Hyperalgesic priming does not impact locomotion in animals that receive skepinone or

vehicle

A. IL-6r was given intraplantarly and followed by a PGE; intraplantar injection with

skepinone intrathecal injections. Locomotion was assessed using rotarod and latency to fall
was recorded in seconds at 3 and 24 hr following IL-6r and 3 and 24 hr following PGE; (n =
4 mice for all groups, all mice are female). Data are displayed as individual values with

mean = SEM.

Neuroscience. Author manuscript; available in PMC 2019 August 10.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Paige et al.

A 1.PI. PGE, (100ng)
+
I.T. TNP-ATP 5ug

1PI. IL-6r (0.1ng) or Skepinone 30Lg
Von Frey Testing 1
BL 3h 24h 72h  7d 3hr
B Acute Phase Priming Phase
L 2 Intrathecal &% Intrathecal L 2 Intrathecal - Intrathecal
TNP-ATP 5ug Saline TNP-ATP 5ug Saline
Males Males
2. 2

TNP-ATP
Threshold (g)
4—{
!
\
Threshold (g)

0.0 T T T T 0
BL 3h 24h 72h 7d 3h
Time Time
- Intrathecal o Intrathecal
p -& Intrathecal s -& Intrathecal
Skepinone 30ug Saline Skepinone 30ug Saline
Males Males

)
Threshold (g)
& = N

Skepinone
Threshold (g)

e

Time

Figure 5. Neither TNP-ATP nor skepinone reverse priming in male mice
A. IL-6r was given intraplantar and followed by a PGE, intraplantar injection with either

TNP-ATP or skepinone intrathecal injections. B. Male mice respond acutely to IL-6r. Once
hyperalgesic priming had been established with an IL-6r injection it could not be reversed
with an injection at the time of PGE; of either TNP-ATP (n=6 for all TNP-ATP groups) or

skepinone (n = 8 mice for all skepinone groups). Data are displayed as mean + SEM.
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