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Abstract

To assess the potential role of IL-6 in sciatic nerve injury-induced activation of a pro-regenerative state in remote dorsal
root ganglia (DRG) neurons, we compared protein levels of SCG-10 and activated STAT3, as well as axon regeneration in
IL-6 knockout (IL-6ko) mice and their wild-type (WT) counterparts. Unilateral sciatic nerve compression and transection
upregulated SCG-10 protein levels and activated STAT3 in DRG neurons not only in lumbar but also in cervical segments
of WT mice. A pro-regenerative state induced by prior sciatic nerve lesion in cervical DRG neurons of WT mice was also
shown by testing for axon regeneration in crushed ulnar nerve. DRG neurons from IL-6ko mice also displayed bilaterally
increased levels of SCG-10 and STAT3 in both lumbar and cervical segments after sciatic nerve lesions. However, levels of
SCG-10 protein in lumbar and cervical DRG of IL-6ko mice were significantly lower than those of their WT counterparts.
Sciatic nerve injury induced a lower level of SCG-10 in cervical DRG of IL-6ko than WT mice, and this correlates with
significantly shorter regeneration of axons distal to the crushed ulnar nerve. These results suggest that IL-6 contributes, at
the very least, to initiation of the neuronal regeneration program in remote DRG neurons after unilateral sciatic nerve injury.
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Introduction

The primary sensory neurons of dorsal root ganglia (DRG)
send off afferent axons with their peripheral branches in the
peripheral nerves and central branches that run through the
dorsal roots into the spinal cord. The bodies of primary sen-
sory neurons react to peripheral nerve injury by upregulating
a large spectrum of genes, transforming factors and regener-
ation-associated proteins that regulate the neuronal regenera-
tion program (Mason et al. 2002; Liu et al. 2011; Bareyre
etal. 2011; Mar et al. 2016; Martin et al. 2019). Under per-
missive extrinsic conditions, this results in promoting axonal
regrowth distal to the peripheral nerve damage. Therefore,
DRG neurons are frequently used as a reliable model for
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in vivo and in vitro studies of the intrinsic factors coordinat-
ing the neuronal regenerative program.

It has been found that axotomy induces a brisk transient
increase of IL-6 synthesis in sensory neurons (Murphy et al.
1995). In our previous experiments we have found bilaterally
increased levels of IL-6 and its receptor mRNA and protein
not only in DRG neurons associated with the injured sci-
atic nerve, but also in remote cervical DRG (Dubovy et al.
2013; Brazda et al. 2013). Unilateral sciatic nerve injury also
induced bilateral activation of signal transducer and activa-
tor of transcription 3 (STAT3) through tyrosine-705 (Y705)
phosphorylation in rat DRG neurons of both lumbar and
cervical segments. Moreover, we detected increased IL-6
protein levels in the CSF following sciatic nerve injury and
found activation of STAT3 in cervical DRG after intrathe-
cal injection of IL-6 (Dubovy et al. 2018a). It is well docu-
mented that activated STAT3 is a critical transforming factor
of the neuronal pro-regenerative state (Smith et al. 2011;
Bareyre et al. 2011; Zigmond 2012a). These published
results suggest that IL-6 is a candidate molecule involved
in initiating the pre-regenerative changes in remote DRG
neurons after sciatic nerve lesion.
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Superior cervical ganglion 10 (SCG-10) protein, also
known as stathmin 2, is a neuron-specific member of the
stathmin family (Sugiura and Mori 1995), that is signifi-
cantly increased in most DRG neurons very early following
anerve lesion (Shin et al. 2014; Dubovy et al. 2018b). SCG-
10 immunostaining is also a good marker for regenerating
sensory axons (Shin et al. 2012, 2014). Therefore, SCG-10
immunodetection is useful in monitoring the pro-regenera-
tive state of DRG neurons and assessing axon regeneration
distal to the nerve lesion.

In the results presented here, we used a mice model to
confirm sciatic nerve injury-induced activation of a regen-
erative program in remote cervical DRG neurons. We com-
pared SCG-10 protein levels and activation of STAT3 in
lumbar and cervical DRG neurons of interleukin-6 knockout
(IL-6ko) with wild-type (WT) mice to investigate if IL-6
is implicated in initiating the pro-regenerative program in
remote cervical DRG neurons after sciatic nerve injury. In
addition, the pro-regenerative state of cervical DRG neurons
induced by sciatic nerve lesion was tested using an axon
regeneration assay in crushed ulnar nerve.

Materials and methods
Mouse strains and surgical treatment

Thirty male mice (6—8 weeks old) of wild-type (WT) and 30
IL-6 knock out (IL-6ko) were used in all experiments. IL-
6ko mice in the C57BL/6 genetic background were obtained
from Jackson Labs. (Bar Harbor, ME) and C57BL/6]J WT
mice were purchased from the Masaryk University breed-
ing facility as reference counterparts. Mice were housed in
individually ventilated cages with a maximum of five ani-
mals per cage in 12 h light/dark cycles at a temperature of
22-24 °C under specific pathogen-free conditions in the
animal facility of Masaryk University. Sterilized stand-
ard rodent food and water were available ad libitum. The
experiments were approved by the Animal Care Commit-
tee of the Faculty of Medicine, Masaryk University, Czech
Republic and Czech Governmental Animal Care Committee,
in compliance with the Czech Animal Protection Act no.
246/1992. All surgical procedures were performed under
anesthesia using a mixture of ketamine (100 mg/kg) and
xylazine (20 mg/kg) administered intraperitoneally. Animals
were randomly allocated to experimental groups. Seven WT
and seven IL-6ko mice without any surgical treatment were
used as naive controls.

The left sciatic nerve of ten WT and ten IL-6ko mice was
exposed in mid-thigh between the gluteus maximus and the
anterior head of the biceps femoris, ligated with two liga-
tures and cut with a pair of sharp scissors (complete sciatic
nerve transection, CSNT). The proximal nerve stump was
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buried in muscle to prevent the distal stump from reinner-
vation. The left sciatic nerve of a further ten WT and ten
IL-6ko mice was exposed and three ligatures with 6-0 silk
suture (Ethicon) were tied around the sciatic nerve to reduce
its diameter (sciatic nerve constriction, SNC). The muscles
and skin were closed with 5/0 sutures and animals were left
to survive for 7 days.

Quantitative immunohistochemical analysis

Naive, SNC- and CSNT-operated WT and IL-6ko mice
(n=3 for each group) were deeply anesthetized with a lethal
dose of sodium pentobarbital (80 mg/kg body weight, i.p.)
and perfused transcardially with 100 ml phosphate-buff-
ered saline (PBS, pH 7.4) followed by 100 ml of Zamboni’s
fixative (Zamboni and de Martino 1967). The L3-L4 and
C6—C8 DRG from both sides were removed and immersed in
Zamboni’s fixative at 4 °C overnight and then collected into
samples of ipsilateral (L-DRGi) and contralateral (L-DRGc)
lumbar as well as ipsilateral (C-DRGi) and contralateral
(C-DRGg) cervical DRG for each group of mice.

The DRG samples were washed in 20% phosphate-buff-
ered sucrose for 12 h, blocked in Tissue-Tek® OCT com-
pound (Miles, Elkhart, IN) and cut to prepare serial longitu-
dinal cryostat sections (10 um). The sections were mounted
on chrome-alum covered slides and processed under the
same conditions for indirect immunohistochemical stain-
ing for SCG-10 and STAT3(Y705). Briefly, sections were
washed with PBS containing 0.05% Tween 20 (PBS-T) and
1% bovine serum albumin (BSA) for 10 min, treated with 5%
normal donkey serum in PBS-T for 30 min, then incubated
with 25 pl of rabbit polyclonal antibody against SCG-10
(1:1000; LSBio, USA) or STAT3(Y705) (1:100; Santa Cruz,
USA) in a humid chamber at room temperature (21 to 23 °C)
for 12 h. SCG-10 and STAT3Y705 immunoreactions were
visualized by treatment with FITC- or TRITC-conjugated
and affinity-purified donkey anti-rabbit secondary antibodies
(1:100; Millipore, USA), respectively. Sections were stained
with Hoechst 33342 to detect cell nuclei, mounted in aque-
ous mounting medium (Vectashield; Vector Laboratories,
USA) and analyzed using an epifluorescence microscope
(Nikon Eclipse, Nikon, Czech Republic) equipped with a
camera (DFC-480; Leica Microsystems) and a stabilized
power supply for the lamp housing. The control sections
were incubated either without the primary antibodies or by
substituting the primary antibodies with the donkey IgG
isotype.

Neuronal diameter and STAT3(Y705) nuclear immuno-
fluorescence intensities were measured using a NIS-Ele-
ments image analysis system (Nikon, Czech Republic) as
described previously (Dubovy et al. 2002, 2018a). At least
60 neuronal profiles containing nuclei were measured for
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each animal group. The immunofluorescence intensities
were expressed as mean intensity + SD.

Western blot analysis

SCG-10 and STAT3(Y705) protein levels in DRG were
analyzed by Western blot. Naive, SNC- and CSNT-operated
WT and IL-6ko mice (n=4 for each group) were deeply
anesthetized with a lethal dose of sodium pentobarbital
(80 mg/kg body weight, i.p.) and DRG of both sides were
removed under aseptic conditions from lumbar (L3-L4)
and cervical (C6-C8) positions, washed in protease and
phosphatase inhibitor cocktails (Roche, Germany), flash-
frozen in liquid nitrogen and stored at — 80 °C until being
analyzed further. The DRG samples were homogenized in
TRIS-buffered saline (pH 7.2) with 0.1% Triton X-100 and
a cocktail of protease and phosphatase inhibitors (LaRoche,
Switzerland) and centrifuged at 10,000g for 5 min at 4 °C.
Proteins were separated by SDS-polyacrylamide gel elec-
trophoresis and transferred to nitrocellulose membranes by
electroblotting (BioRad). After blocking with 5% bovine
serum albumin (BSA) in TRIS-buffered saline (pH 7.2)
for 2 h, the membranes were incubated with rabbit poly-
clonal antibody against SCG-10 (1:500; LSBio, USA) or
STAT3(Y705) (1:100; Santa Cruz, USA) overnight. Blots
were washed in TRIS-buffered saline (pH 7.2) and incubated
with peroxidase-conjugated anti-rabbit IgG (1:1000; Sigma,
USA) at room temperature for 1 h. Protein bands were visu-
alized using the ECL detection kit (Amersham, USA) on
the chemiluminometer reader LAS-3000 (Fuji, Japan) and
analyzed using densitometry image software. Equal load-
ing of proteins was confirmed by f-actin levels (Actin). The
protein levels were compared to the value from naive DRG,
which was arbitrarily set as one.

In vivo assay of axon regeneration in crushed ulnar
nerve

Mice that had undergone prior SNC or CSNT (n =3 for each
group of both WT and IL-6ko) for 7 days were re-anesthe-
tized and the left ulnar nerve was exposed and crushed using
a clamp with a defined force of 1.9 N for 5 s at two clicks
at the same site (Ronchi et al. 2010) under a stereoscopic
microscope. The left ulnar nerve was also crushed in a con-
trol group without any previous sciatic nerve injury (n=3
for both WT and IL6ko). The distal margin of the crush
injury was marked with a 10-0 epineurial stitch (Ethicon),
the skin wound was closed with 5/0 sutures, and the animals
were allowed to recover for 24 h.

To investigate initiation of peripheral axon regenera-
tion, the left ulnar nerves were removed following peri-
cardial infusion with Zamboni fixative solution and nerve
samples were fixed by immersion in Zamboni fixative

solution overnight. After washing with 10% sucrose in
PBS, 10 um-thick longitudinal cryostat sections were cut
and immunostained with rabbit polyclonal antibody against
SCG-10 (1:1000; LSBio, USA) and FITC-conjugated,
affinity-purified donkey anti-rabbit secondary antibody as
described above. SCG-10 fluorescence intensity was ana-
lyzed along the length of the nerve distal to the crush; the
regeneration index was determined by measuring the length
of the longest SCG-10 decorated axons from the crush site
(Abe et al. 2010). The length of SCG-10 immunopositive
(SCG-10+) axons was measured in every third section by a
person blind to the experimental conditions.

Statistical analyses

Statistical differences between data of STAT3 immunofluo-
rescence intensities, Western blot and axon regeneration
analysis of naive DRG neurons and DRG neurons of SNC-
or CSNT-operated mice were tested using a Mann—Whit-
ney U test (p <0.05). All statistical analyses were performed
using STATISTICA 9.0 software (StatSoft, Inc., USA).

Results

Immunohistochemical and Western blot analysis
of SCG-10 and STAT3 proteins in mouse DRG

Sections immunostained under the same conditions revealed
weak SCG-10 immunoreactivity in both lumbar and cervi-
cal DRG neurons of naive WT and IL-6ko mice (Figs. la,
b, 2a, b). Unilateral SNC or CSNT of WT mice induced a
substantial increase of SCG-10 immunofluorescence inten-
sity in lumbar DRG neurons both ipsilateral (Fig. le, 1)
and contralateral (Fig. 1f, j) to the sciatic nerve lesions and
bilaterally in cervical DRG (Fig. 1c, d, g, h). In contrast to
WT mice, SNC or CSNT in IL-6ko mice induced increased
SCG-10 immunofluorescence intensity only in lumbar DRG
ipsilateral to the sciatic nerve lesions (Fig. 2e, i). However,
the contralateral lumbar DRG neurons and the neurons of
cervical DRG of both sides displayed only moderate SCG-10
immunofluorescence (Fig. 2c, d, f-h, j).

Alongside increased SCG-10 immunostaining intensity,
higher STAT3 activation by phosphorylation at Tyr-705
(Y705) and its nuclear translocation was observed bilater-
ally in both lumbar and cervical DRG neurons 7 days after
SNC or CSNT operated WT mice when compared with
naive ones (Figs. 3, 5). Sections of DRG from IL-6ko mice
immunostained under the same conditions as those of WT
mice revealed only moderate activation and nuclear translo-
cation of STAT3(Y705), but distinct activation and nuclear
translocation of STAT3(Y705) was observed in lumbar DRG
neurons ipsilateral to the sciatic nerve lesions. Only CSNT
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Fig. 1 Representative pictures of cryostat sections through lumbar
(L4) and cervical (C7) dorsal root ganglia (DRG) from naive (a, b)
WT mice and those with unilateral sciatic nerve compression (SNC;
c—f) or complete sciatic nerve transection (CSNT; g—j) for 7 days.
The sections of ipsilateral and contralateral lumbar (DRG-L4i, DRG-
L4c) and cervical (DRG-C7i, DRG-C7¢c) DRG were incubated under
the same conditions with rabbit polyclonal antibody against SCG-10
and FITC-conjugated donkey anti-rabbit secondary antibody. Uni-
lateral SNC or CSNT of WT mice induced a substantial increase of
SCG-10 immunofluorescence intensity in lumbar neurons both ipsi-
lateral (e, i) and contralateral (f, j) to the sciatic nerve lesions and
bilaterally in cervical DRG (¢, d, g, h). Scale bars =30 um

induced the bilateral increase of nuclear STAT3(Y705)
translocation in lumbar DRG neurons with significant
enhancement on the contralateral side (Figs. 4, 5).
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Fig.2 Representative pictures of cryostat sections through lumbar
(L4) and cervical (C7) dorsal root ganglia (DRG) from naive (a, b)
IL-6ko mouse and IL-6ko mice with unilateral sciatic nerve compres-
sion (SNC; c—f) or complete sciatic nerve transection (CSNT; g—j) for
7 days. The DRG sections were incubated under the same conditions
with rabbit polyclonal antibody against SCG-10 and FITC-conjugated
donkey anti-rabbit secondary antibody. SNC or CSNT in IL-6ko mice
induced increased SCG-10 immunofluorescence intensity only in
lumbar DRG ipsilateral to the sciatic nerve lesions (e, i). The con-
tralateral lumbar DRG neurons (f, j) and the neurons of cervical DRG
of both sides (¢, d, g, h) displayed only moderate SCG-10 immuno-
fluorescence. Scale bars =30 um

The in situ changes in SCG-10 and STAT3(Y705) pro-
teins seen as alterations of immunofluorescence intensity
in DRG neurons of unoperated WT and IL-6ko mice and
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Fig.3 Representative pictures of cryostat sections through lumbar
(L4) and cervical (C7) dorsal root ganglia (DRG) from naive (a, b)
WT mice and WT mice with unilateral sciatic nerve compression
(SNC; c—f) or complete sciatic nerve transection (CSNT; g—j) for
7 days. The sections of ipsilateral and contralateral lumbar (DRG-L4i,
DRG-L4c) and cervical (DRG-C7i, DRG-C7¢) DRG incubated under
the same conditions show immunofluorescence staining of STAT3
activated by Y705 phosphorylation and its nuclear translocation
(arrowheads) bilaterally in lumbar (e, f, i, j) and cervical (c, d, g, h)
DRG neurons 7 days after SNC or CSNT when compared with naive
ones (a, b). Scale bars =30 um

following SNC or CSNT were confirmed by Western blot
analysis (Fig. 6). Levels of SCG-10 protein increased bilat-
erally in both cervical and lumbar DRG of WT mice after

SNC and CSNT when compared to DRG from naive mice.
Lumbar DRG ipsilateral to the sciatic nerve lesions showed
a greater increase of SCG-10 levels than those from the con-
tralateral side, but this was not statistically significant. The
increases in SCG-10 protein levels in cervical DRG from
both sides were approximately similar. SCG-10 protein was
also bilaterally increased in both lumbar and cervical DRG
of IL-6ko mice after SNC or CSNT when compared to naive
mice. Further, CSNT—but not SNC—induced a substan-
tially bigger increase of SCG-10 levels in both lumbar and
cervical DRG. Generally, the values of SCG-10 protein were
significantly lower in DRG of IL-6ko than WT mice.

Compared to naive controls, SNC and CSNT induced a
bilateral increase in STAT3(Y705) protein levels in both
lumbar and cervical DRG of both WT and IL-6ko mice
(Fig. 5). However, the extent of STAT3(Y705) increase
in IL-6ko mice was not as strong as in WT. In contrast to
WT mice, CSNT induced a more significant elevation of
STAT3(Y705) protein than SNC (Fig. 6).

Axon regeneration assay in crushed ulnar nerve
after prior sciatic nerve injury in wild-type
and IL-6ko mice

We tested initiation of the pro-regenerative state in cervical
DRG neurons of WT and IL-6ko mice by monitoring axonal
regeneration in longitudinal sections of crushed ulnar nerves
after SCG-10 immunostaining. The axon regeneration index
was expressed as the longest SCG-10+ axon from the point
of nerve crush. The length of SCG-10+ axons was greater
in SNC- and CSNT-operated WT mice compared to con-
trol WT mice with only ulnar nerve crush (Fig. 7). These
results indicate that prior sciatic nerve injury was able to
induce increased regeneration capacity in cervical DRG of
WT mice.

Generally, the length of the longest SCG-10+ axons distal
to ulnar nerve crush was significantly shorter in IL-6ko mice
compared to those in WT controls. Besides, we found no
significant differences in the length of SCG-10+ regenerated
axons in the crushed ulnar nerve of IL-6ko mice with prior
SNC or CSNT (Fig. 7).

Discussion

We described previously in a rat model that sciatic nerve
lesion induced a temporary upregulation of IL-6 and its
receptor not only in DRG of the lumbar (L4-L5) but also
in remote DRG of cervical segments (Dubovy et al. 2013).
Downstream signaling of IL-6 is mediated via activation
and nuclear translocation of STAT3 (Aaronson and Hor-
vath 2002; Eulenfeld et al. 2012). Recently, we demonstrated
activation and nuclear translocation of STAT3 bilaterally in
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Fig.4 Representative pictures
of cryostat sections through
dorsal root ganglia (DRG) from
naive (a, b) IL6ko mice and
those with unilateral sciatic
nerve compression (SNC;

c—f) or complete sciatic nerve
transection (CSNT; g—j) for

7 days. The sections of ipsilat-
eral and contralateral lumbar
(DRG-L4i, DRG-L4c) and
cervical (DRG-C7i, DRG-C7¢)
DRG were incubated under the
same conditions with rabbit
polyclonal antibody specific

to Y705-phospho-STAT3 and
TRITC-conjugated donkey
anti-rabbit secondary antibody.
Activated and nuclear transloca-
tion of STAT3 (arrowheads)
was observed in lumbar DRG
ipsilateral (e, i) and contralateral
(less intense; f, j) to the sciatic
nerve lesion. Scale bars =30 um

DRG neurons of both lumbar and cervical segments after
unilateral sciatic nerve injury. In addition, increased levels of
IL-6 protein were detected in the cerebrospinal fluid (CSF)
following sciatic nerve injury and activation of STAT3 was
found in cervical DRG after intrathecal injection of IL-6
(Dubovy et al. 2018a). Since IL-6 and activated STAT3 par-
ticipate in initiating the axonal regeneration program (Qiu
et al. 2005; Dziennis and Alkayed 2008; Smith et al. 2011;
Bareyre et al. 2011; Zigmond 2012b; Quarta et al. 2014), we
used IL-6ko mice and compared them to WT mice to see if
IL-6 is a potential mediator of the pro-regenerative stage in
DRG neurons non-associated with the injured sciatic nerve.
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The induction of the regeneration-associated program can
be indicated by increased SCG-10 that is also a marker for
regenerated sensory axons of injured peripheral nerves (Shin
et al. 2014). The DRG neurons of naive WT and IL-6ko mice
displayed a low basal level of SCG-10 that was significantly
increased in the neuronal bodies of lumbar DRG ipsilateral
to SNC or CSNT. In addition, both types of sciatic nerve
lesion in WT mice induced a bilateral elevation of SCG-
10 not only in lumbar (L3-L4), but also in cervical DRG
(C6-C8). This initiation of the pro-regenerative state in cer-
vical DRG neurons of WT mice by sciatic nerve lesion was
also illustrated by STAT3 activation and axon regeneration
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Fig.5 Results of STAT3(Y705) immunofluorescence intensity meas-
ured in the neuronal nuclei of lumbar (L-DRG) and cervical (C-DRG)
dorsal root ganglia of naive, WT and IL-6ko mice. DRG ipsilateral (i)
and contralateral (c) to sciatic nerve compression (SNC) or complete
sciatic nerve transection (CSNT) were collected after 7 days. *Sig-
nificant difference (p <0.05) compared to naive control, "significant
difference (p <0.05) compared to IL-6ko (Mann—Whitney u test)

distal to ulnar nerve crush compared to mice without and
with prior SNC or CSNT. These results demonstrate for the
first time that the pro-regenerative state of cervical DRG
after prior sciatic nerve injury described in rats (Dubovy
et al. 2019) is also found in the mouse model.

Fig.6 Results of Western

WT mice

In contrast to WT, sciatic nerve lesions in IL-6ko mice
significantly increased SCG-10 and STAT3(Y705) levels
only in lumbar DRG neurons ipsilateral to the sciatic nerve
injury. However, contralateral DRG neurons and DRG neu-
rons of cervical segments on both sides displayed lower
levels of these two proteins. Corresponding to the expected
lower activation of STAT3 in cervical DRG neurons of IL-
6ko mice, the length of regenerated axons distal to ulnar
nerve crush was significantly shorter in IL-6ko than WT
mice. These results demonstrate that IL-6 deficiency leads
to reduced initiation of the pro-regenerative state in cervical
DRG neurons after prior sciatic nerve injury.

The results published regarding a role for IL-6 in acti-
vating DRG neurons to regenerate their central afferent
branches following conditioning by a peripheral nerve injury
are controversial (Cafferty et al. 2004; Cao et al. 2006). In
addition, it has been demonstrated that in situ deactivation
of IL-6 enhanced peripheral nerve regeneration (Koulax-
ouzidis et al. 2015). However, a pro-regenerative state in
DRG neurons non-associated with the lesioned nerve can be
initiated indirectly via CSF of the paraspinal subarachnoid
space including DRG along the spinal cord (Joukal et al.
2016). A role for IL-6 in the initiation of the pro-regenera-
tive state in cervical DRG via CSF of the subarachnoid space

IL-6ko mice
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Fig.7 a Representative sections showing the maximal length of
regenerated SCG-10+ axons (arrowheads) distal to the ulnar nerve
crush (UNcrush) in WT and IL-6ko mice, unoperated and 7 days
following sciatic nerve constriction (SNC) or complete sciatic nerve
transection (CSNT). Dashed lines indicate the crush site. Scale
bars=300 pm. b The graph shows the mean length of regenerated
SCG-10+ axons £+ SD in the ulnar nerve 1 day after crush (UNcrush)
in WT and IL-6ko mice without a sciatic nerve injury and 7 days
following SNC or CSNT. *Significant difference (p<0.05) com-
pared to control, ¥significant difference (p <0.05) compared to WT
SNC + UNcrush, Tsignificant difference (p <0.05) compared to WT
counterpart (Mann—Whitney u test)

is also supported by the activation and nuclear translocation
of STATS3 after intrathecal injection of IL-6 (Dubovy et al.
2018a). Since DRG lack the blood-nerve barrier (Anzil et al.
1976), it is possible that remotely acting IL.-6 may also be
serum-derived.

@ Springer

Apart from lumbar DRG after CSNT, activation of
STAT3 was lower in DRG after SNC of IL-6ko mice com-
pared to WT mice suggesting the involvement of other
neuropoietic cytokines including leukemia inhibitory fac-
tor (LIF). LIF may also have a role in initiating the pro-
regenerative state in DRG neurons associated with periph-
eral nerve injury (Sun and Zigmond 1996; Cafferty et al.
2001). However, it is still unclear whether LIF upregulated
in DRG neurons after nerve injury can be released into the
subarachnoid space and subsequently diffuse into remote
DRG as has been shown for IL-6.

Conclusion

Monitoring SCG10 and activated STAT3 levels in cervical
DRG neurons after prior sciatic nerve lesions in WT and
IL-6ko mice revealed a role for IL6 in activating the neu-
ronal regeneration program in DRG neurons non-associated
with the injured nerve. This was confirmed by significantly
shorter regenerated axons distal to ulnar nerve crush fol-
lowing sciatic nerve lesions in IL-6ko mice compared to
WT controls.
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