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Abstract

In traumatic brain injury, absent in melanoma 2 (AIM2) has been demonstrated to be involved in pyroptotic neuronal cell death. Al-
though the pathophysiological mechanism of spinal cord injury is similar to that of brain injury, the expression and cellular localization of
AIM2 after spinal cord injury is still not very clear. In the present study, we used a rat model of T9 spinal cord contusive injury, produced
using the weight drop method. The rats were randomly divided into 1-hour, 6-hour, 1-day, 3-day and 6-day (post-injury time points)
groups. Sham-operated rats only received laminectomy at T9 without contusive injury. Western blot assay revealed that the expression
levels of AIM2 were not significantly different among the 1-hour, 6-hour and 1-day groups. The expression levels of AIM2 were markedly
higher in the 1-hour, 6-hour and 1-day groups compared with the sham, 3-day and 7-day groups. Double immunofluorescence staining
demonstrated that AIM2 was expressed by NeuN" (neurons), GFAP" (astrocytes), CNPase™ (oligodendrocytes) and CD11b" (microglia)
cells in the sham-operated spinal cord. In rats with spinal cord injury, AIM2 was also found in CD45" (leukocytes) and CD68" (activated
microglia/macrophages) cells in the spinal cord at all time points. These findings indicate that AIM2 is mainly expressed in neurons, astro-
cytes, microglia and oligodendrocytes in the normal spinal cord, and that after spinal cord injury, its expression increases because of the
infiltration of leukocytes and the activation of astrocytes and microglia/macrophages.
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Introduction

Spinal cord injury (SCI), which can be complete or incom-
plete, results in varying degrees of paralysis, loss of sensation
or abnormal sensation, and/or the loss of function of the
associated organs. At present, there are many strategies for
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treating SCI, but outcomes remain unsatisfactory (Silva et
al., 2014). Therefore, a better understanding of the patho-
genesis of SCI is crucial for the development of more effec-
tive treatments.

Inflammasomes are macromolecular complexes involved
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in the innate immune system (Yogarajah et al., 2017; Wang
et al., 2018). They consist of three main components: (1)
intracellular pattern recognition receptors, (2) cysteine
aspartate proteinase (such as caspase-1), and (3) apopto-
sis-associated speck-like protein containing a CARD (ASC).
Inflammasomes are the first line of defense against foreign
pathogens, and can identify pathogen-associated molecular
patterns or damage-associated molecular patterns (Martinon
etal., 2002; Zhang et al., 2015; Kesavardhana and Kanneganti,
2017; Franklin et al.,, 2018). Inflammasomes play a very im-
portant role in central nervous system (CNS) injury (Bernier,
2012; de Rivero Vaccari et al., 2016a, b; Slowik et al., 2018).
Although not completely clear, the general mechanisms of
CNS damage have been clearly defined (Kigerl et al., 2014; de
Rivero Vaccari et al., 2016a, b). The damage-associated molec-
ular patterns produced by CNS damage lead to the activation
of pattern recognition receptors and the nuclear translocation
of nuclear factor-kB (NF-«xB), which then induces the expres-
sion of inflammatory cytokine precursors, such as pro-inter-
leukin (IL)-1P and pro-IL-18. Opening of the channel protein
pannexin-1 releases adenosine triphosphate (ATP), which
then activates the ATP-gated purine receptor P2X4, resulting
in an increase in the concentration of extracellular potassium
ions. This reactivates the inflammasome, thereby enhancing
the cleavage and activation of caspase-1. Activated caspase-1
then cleaves pro-IL-1p and pro-IL-18 to their active forms,
further exacerbating inflammatory damage.

Several inflammasomes have been defined by their intra-
cellular pattern recognition receptors, such as the nucleo-
tide-binding oligomerization domain-like receptor (NLR)
family numbers NLRP1 (NALP1), NLRP3 (NALP3) and
IPAF (NLRC4) (Benko et al., 2008; Lamkanfi and Dixit,
2009). Interestingly, the absent in melanoma 2 (AIM2)
inflammasome does not contain any member of the NLR
family (Jin et al., 2013; Wang and Yin, 2017). Nonetheless,
after activation, AIM?2 can also recruit caspase-1 to form the
inflammasome by interacting with ASC, resulting in IL-p
and IL-18 release and a series of downstream inflammatory
reactions (Tsuchiya et al., 2010; Fang et al., 2011; Hansen et
al., 2011; Man and Kanneganti, 2015).

AIM2 is an important player in the innate immune sys-
tem, recognizing the foreign DNA of pathogens (Jones et al.,
2010; Saiga et al., 2012; Wu et al., 2013; Kigerl et al.,, 2014;
Lugrin and Martinon, 2018). In the CNS, it was discovered
that neuronal pyroptosis, an important cellular death mech-
anism, could be activated by AIM2 (Adamczak et al., 2014;
Yogarajah et al.,, 2017). The AIM2 inflammasome in cerebral
cortical neurons is composed of AIM2, ASC and caspase-1.
The DNA released by injured brain cells can be identified
by the AIM2 inflammasome, leading to cascade of down-
stream inflammatory reactions that trigger programmed
cell death (Fernandes-Alnemri et al., 2009; Adamczak et al.,
2014; Denes et al., 2015). Although the pathophysiological
mechanisms of SCI and brain injury are similar, it is un-
known whether AIM2 participates in the pathogenesis of
SCI. The expression and localization of AIM2 after SCI are
also unclear. Therefore, in the present study, we perform

western blot assay and double immunofluorescence labeling
to evaluate the dynamic changes in AIM2 expression and lo-
calization in the normal and injured spinal cord in an adult
rat model of SCL

Materials and Methods

Animals

Seventy-two female Sprague-Dawley rats weighing 220-250
g and 8 weeks old were obtained from the Laboratory
Animal Center of Nantong University, China (RRID:
RGD_5508397; Animal license number: SCXK (Su) 2014-
0001). The surgical and postoperative procedures were in
accordance with the Guidelines for the Care and Use of
Laboratory Animals of the Animal Care Ethics Committee
of Bengbu Medical College and Administration of Affairs
Concerning Experimental Animals (Ministry of Science and
Technology, China; revised June 2004) (approval number:
2017-037) on February 23, 2017. The rats were equally and
randomly divided into six groups: sham-operated (sham),
and 1 hour, 6 hours, 1 day, 3 days and 7 days post-injury.

Contusive SCI

We used a contusion injury model, which appears to most ef-
fectively simulate human injury (Rosenzweig and McDonald,
2004). First, laminectomy was performed at T9 after intraper-
itoneal injection of sodium pentobarbital (50 mg/kg, Beijing
Dtftchem Technology Co., Ltd., Beijing, China). The T7 and
T11 vertebrae were clamped to secure the spine. Then, a
10-g rod (2.5 mm in diameter) was dropped from a height
of 25 mm onto the exposed dorsal surface of the spinal cord.
The sham-operated rats were only subjected to laminecto-
my without contusion injury. After closing the muscle and
skin layers, the rat was placed in a temperature and humid-
ity-controlled room (18-29°C, 40-70% relative humidity).
The following criteria were used to assess success of the SCI
model: T9 spinal cord swelling, spasmodic left and right
movement of the tail, and twitching of both the lower limbs
and body. Bladder massage was performed three times a
day until the rat could urinate on its own. For analgesia, the
rats received buprenorphine (0.05 mg/kg; Reckitt Benckiser,
Hull, UK) every 12 hours for 3 days. To prevent infection,
chloramphenicol (50-75 mg/kg) was provided daily in the
drinking water.

Western blot assay

Western blot assay was used to evaluate protein levels of
AIM2 in sham-operated and injured spinal cords. The spinal
cord segment (T8-10) was quickly dissected after intracardi-
al perfusion of 200 mL physiological saline under anesthesia
with sodium pentobarbital (80 mg/kg, intraperitoneally;
Beijing Dtftchem Technology Co., Ltd.). Spinal cord pro-
tein extraction and western blot assay were performed as
described previously (Lin et al., 2018; Wang et al., 2018).
The blots were incubated with primary antibody, rabbit
polyclonal anti-p-actin (1:2000; BLO05B; Biosharp, Hefei,
China) or rabbit polyclonal anti-AIM2 (1:1000; 20590-1-AP;
Proteintech Group, Rosemont, IL, USA), for 12 hours at 4°C.
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Afterwards, the blots were incubated with a horseradish per-
oxidase-conjugated goat anti-rabbit polyclonal secondary
antibody (1:10,000; Cat# BLO03A; Biosharp) for 1 hour at
room temperature. Signals were detected with an enhanced
chemiluminescence kit (Thermo Fisher, Waltham, MA,
USA) following the manufacturer’s instructions. Finally, the
signals were digitized, and densitometry was performed us-
ing Image] Software (http://rsb.info.nih.gov/ij/; National In-
stitutes of Health, Bethesda, MD, USA). AIM2 protein levels
were normalized to f-actin (ratio of the gray values).

Immunohistochemistry

At the indicated time points post-injury, rats were anesthe-
tized, perfused, and fixed. The spinal cords were removed
according to our previous study (Lin et al., 2018; Wang et
al., 2018). After post fixation and dehydration, 8-um frozen
transverse sections were obtained using a cryostat (CM1900;
Leica, Bannockburn, IL, USA). For immunohistochemis-
try, the sections were blocked with normal goat serum in
0.01 M phosphate-buffered saline (pH 7.4) for 1 hour. The
primary rabbit anti-rat AIM2 antibody (1:200; Cat# 20590-
1-AP; Proteintech Group) was incubated overnight at 4°C
together with either mouse anti-rat CD68 (activated microg-
lia/macrophage marker, 1:200; Cat# MCA341GA; RRID:
AB_566872; AbD Serotech, Oxford, UK), mouse anti-rat
CD45 (leukocyte marker, 1:200; Cat# MCA43R; AbD Se-
rotech), mouse anti-rat CD11b (microglial marker, 1:200;
Cat# MA181606; Thermo Fisher), mouse anti-rat glial fibril-
lary acidic protein (GFAP, astrocyte marker, 1:200; Cat#
(G3893; Sigma-Aldrich, St. Louis, MO, USA), mouse anti-rat
CNPase (oligodendrocyte marker, 1:200; Cat# Ab6319; Ab-
cam, Cambridge, UK) or mouse anti-rat NeuN (neuronal
marker, 1:200; Cat# Ab104224; Abcam). Normal mouse/
rabbit serum controls were used to exclude non-specific
immune staining. The following day, the sections were in-
cubated for 60 minutes at 37°C with FITC-conjugated goat
anti-mouse (1:200; Cat# 115-095-003; RRID: AB_2338589;
Jackson ImmunoResearch, West Grove, PA, USA) and
rhodamine-conjugated goat anti-rabbit (1:200; Cat# 111-
025-144; RRID: AB_2337932; Jackson Immuno Research)
antibodies. The coverslips were rinsed and mounted with
mounting media containing Hoechst 33342, a nuclear dye
(0.5 uM; Sigma-Aldrich). The immunolabeling was exam-
ined with an Axio Observer microscope (Zeiss, Thuringen,
Germany). The fluorescence density was calculated using
Image J Software (Drury et al., 2011; Chen et al.,, 2015; Wang
et al., 2018). For determining cell fluorescence density, the
channels were split by running Image—>Color—>Split Chan-
nels. The images of the different channels were converted to
8-bit grayscale. Semi-automated cell density measurement
was performed according to Drury’s method (Drury et al,,
2011). The results were expressed as the fluorescence density
(pixels/mm?®), which was calculated as the integrated density
divided by the area analyzed. Complete sections were ana-
lyzed per condition per cell type and the fluorescence densi-
ty was calculated in a set of five slides from rostral to caudal
regions containing the injury epicenter.
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Statistical analysis

All statistical analyses were performed using SPSS software
v22.0 (IBM, Armonk, NY, USA). Data are presented as the
mean * SD, and were analyzed using one-way analysis of
variance, followed by the Bonferroni post hoc test for com-
parisons between groups. P < 0.05 was considered statistical-
ly significant.

Results

Expression of AIM2 protein in sham and injured spinal
cords

Western blot assay was used to assess the protein expres-
sion levels of AIM2 in the sham and injured spinal cords.
As shown in Figure 1A, AIM2 protein was expressed in the
spinal cords of all groups. However, the expression of AIM2
significantly increased at 1 hour, 6 hours and 1 day post-in-
jury. There were no significant differences among the sham,
3-day and 7-day post-injury groups (Figure 1B; P > 0.05).
There were also no significant differences among the 1-hour,
6-hour and 1-day post-injury groups (P > 0.05). The expres-
sion levels of AIM2 were significantly higher in the 1-hour,
6-hour and 1-day groups compared with the sham, 3-day
and 7-day groups (P < 0.05).

Localization of AIM2 in sham and injured spinal cords

Double immunofluorescence staining for AIM2 showed
massive loss of neurons in the center of the injured spinal
cord. Therefore, sections 5 mm from the epicenter of injury
were used for double labeling with NeuN". Sections closer to
the epicenter (within 1 mm) were used to co-localize AIM2

A SCI
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Figure 1 Western blot assay of AIM2 protein expression in the
sham-operated and injured rat spinal cord.

(A) Representative western blots of B-actin and AIM2. AIM2 protein
expression was normalized to B-actin. (B) AIM2 expression levels at each
time point after SCI. Data are expressed as the mean + SD (1 = 6; one-way
analysis of variance followed by Bonferroni post hoc test). *P < 0.05. AIM2:
Absent in melanoma 2; SCI: spinal cord injury; h: hour(s); d: day(s).
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Sham

Negative

Figure 2 Co-localization of ATM2
with GFAP in the spinal cords of
sham-operated and injured rats.
Representative immunofluorescence
staining (< 1 mm from the injury
epicenter) for GFAP (green) and
AIM2 (red) in the sham-operated
spinal cord (A) and in the injured
spinal cord in the 1-h (B), 6-h (C), 1-d
(D), 3-d (E) and 7-d (F) post-injury
groups. Hoechst 33342 (blue) was
used to counterstain the nuclei. Label-
ing was observed under a ZEISS Axio
Observer microscope. Scale bars: 20
pum in insets (400x); 500 um at the
original magnification (100x). Arrows
show double-positive cells. (G) The
expression levels of AIM2 and GFAP
at each time point after SCI. Data are
expressed as the mean + SD (n = 6;
one-way analysis of variance followed
by Bonferroni post hoc test). *P < 0.05.
AIM2: Absent in melanoma 2; GFAP:
glial fibrillary acidic protein; SCI: spi-
nal cord injury; h: hour(s); d: day(s).
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with the other cell types. The various types of cells were dis-
tributed in different regions of the spinal cord. GFAP and
CNPase labeling were observed in the white matter. NeuN
was observed in the gray matter in all groups. CD45 and
CD68 were observed in the gray matter in sham-operated
spinal cords, as well as in the epicenter (gray matter) in the
injured spinal cord. CD11b was observed at the junction of
the gray and white matter.

Sham

SCI

AIM?2 was co-localized in GFAP" (Figure 2A), CNPase”
(Figure 3A), CD11b" (Figure 4A) and NeuN" (Figure 5A)
cells in sham-operated spinal cords. No CD45" (Figure 6A)
or CD68" (Figure 7A) cells were found in sham-operated
spinal cords. After SCI, in addition to being found in GFAP"
(Figure 2B-F), CNPase" (Figure 3B-F), CD11b" (Figure
4B-F) and NeuN" (Figure 5B-F) cells, AIM2 was also found
in CD45" (Figure 6B-F) and CD68" (Figure 7B-F) cells. In
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Sham
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Figure 3 Co-localization of ATM2
with CNPase in the spinal cords of
sham-operated and injured rats.
Representative immunofluorescence
staining (< 1 mm from the injury
epicenter) for CNPase (green) and
AIM2 (red) in the sham-operated
spinal cord (A) and in the injured
spinal cord in the 1-h (B), 6-h (C), 1-d
(D), 3-d (E) and 7-d (F) post-injury
groups. Hoechst 33342 (blue) was
used to counterstain the nuclei. Label-
ing was observed under a ZEISS Axio
Observer microscope. Scale bars: 20
pum in insets (400x); 500 um at the
original magnification (100x). Arrows
show double-positive cells. The graph
(G) shows the expression levels of
AIM2 and CNPase at each time point
after SCI. Data are expressed as the
mean * SD (n = 6; one-way analysis of
variance, followed by Bonferroni post
hoc test). *P < 0.05. AIM2: Absent
in melanoma 2; CNPase: 2',3"-cyclic
nucleotide 3' phosphodiesterase;
SCI: spinal cord injury; h: hour(s); d:
day(s).
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the high magnification images in Figures 4-6, strong AIM2
labeling was found in neurons, infiltrated leukocytes and ac-
tivated microglia/macrophages. As shown in Figures 2-7G,
the fluorescence densities of AIM2 were consistent with the
western blot assay results. The expression levels of AIM2 were
significantly higher in the 1-hour, 6-hour and 1-day groups
than those in the sham, 3-day and 7-day groups (P < 0.05).
The fluorescence densities of GFAP+ (Figure 2G), CD11b’
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SCI

(Figure 4G), CD45" (Figure 6G) and CD68" (Figure 7G)
cell labeling gradually increased after SCI, peaking at 7 days
post-injury (P < 0.05 or 0.01). In contrast, the fluorescence
intensities of CNPase" (Figure 3G) and NeuN" (Figure 4G)
labeling decreased gradually after injury (P < 0.05 or 0.01).
These results indicate that after SCI, many neurons and oligo-
dendrocytes are lost, while there is an increase in infiltrated
leukocytes, activated astrocytes and microglia/macrophages.
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Figure 4 Co-localization of
AIM?2 with CD11b in the
spinal cords of sham-
operated and injured rats.
Representative immunoflu-
orescence staining (< 1 mm
from the injury epicenter)
for CD11b (green) and AIM2
(red) in the sham-operated
spinal cord (A) and in the
injured spinal cord in the
1-h (B), 6-h (C), 1-d (D), 3-d
(E) and 7-d (F) post-injury
groups. Hoechst 33342 (blue)
was used to counterstain
the nuclei. Labeling was ob-
served under a ZEISS Axio
Observer microscope. Scale
bars: 20 um in insets (400x);
500 pum at the original mag-
nification (100x). Arrows
show double-positive cells.
The graph (G) shows the ex-
pression levels of AIM2 and
CD11b at each time point af-
ter SCI. Data are expressed as
the mean + SD (n = 6; one-
way analysis of variance, fol-
lowed by Bonferroni post hoc
test). *P < 0.05, kP < 0.01.
AIM2: Absent in melanoma
2; CD11b: cluster of differen-
tiation 11b; SCI: spinal cord
injury; h: hour(s); d: day(s).

547



Wang SN, Guo XY, Tang J, Ding SQ, Shen L, Wang R, Ma SE Hu ]G, Lii HZ (2019) Expression and localization of absent in melanoma 2 in the

injured spinal cord. Neural Regen Res 14(3):542-552. doi:10.4103/1673-5374.245481

Negative Negative

Negative

Hoechst/ Hoechst/
Negative

Negative

6001 600~
£ E

& 4004 E 400
- [2])
2 T
= s

g 200+ z 2004
< [}
pd

0- 0-

Sham 1h 6h 1d 3d 7d

548

Figure 5 Co-localization of
AIM2 with NeuN in the
spinal cords of sham-
operated and injured rats.
Representative immunoflu-
orescence staining (< 1 mm
from the injury epicenter)
for NeuN (green) and AIM2
(red) in the sham-operated
spinal cord (A) and in the
injured spinal cord in the
1-h (B), 6-h (C), 1-d (D), 3-d
(E) and 7-d (F) post-injury
groups. Hoechst 33342 (blue)
was used to counterstain the
nuclei. Labeling was observed
under a ZEISS Axio Observer
microscope. Scale bars: 20 um
in insets (400x); 500 pm in the
original magnification (100x).
Arrows show double-positive
cells. The graph (G) shows the
expression levels of AIM2 and
NeuN at each time point after
SCI. Data are expressed as the
mean + SD (n = 6; one-way
analysis of variance, followed
by Bonferroni post hoc test).
*P < 0.05, **P < 0.01. AIM2:
Absent in melanoma 2; NeuN:
neuronal nuclei antigen/Fox-
3; SCI: spinal cord injury; h:
hour(s); d: day(s).
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Figure 6 Co-localization of
AIM2 with CD45 in the spinal
cord of sham-operated and
injured rats.

Representative immunofluores-
cence staining (< 1 mm from
the injury epicenter) for CD45
(green) and AIM2 (red) in the
sham-operated spinal cord (A)
and in the injured spinal cord
in the 1-h (B), 6-h (C), 1-d (D),
3-d (E) and 7-d (F) post-injury
groups. Hoechst 33342 (blue)
was used to counterstain the
nuclei. Labeling was observed
under a ZEISS Axio Observer
microscope. Scale bars: 20 um
in insets (400x); 500 pum at the
original magnification (100x).
Arrows show double-positive
cells. The graph (G) shows the
expression levels of AIM2 and
CD45 at each time point after
SCI. Data are expressed as the
mean + SD (n = 6; one-way
analysis of variance, followed by
Bonferroni post hoc test). *P <
0.05, *%kP < 0.01. AIM2: Absent
in melanoma 2; CD45: cluster
of differentiation 45; SCI: spi-
nal cord injury; h: hour(s); d:

day(s).
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Figure 7 Co-localization of
AIM2 with CD68 in the
spinal cords of sham-
operated and injured rats.
Representative immunoflu-
orescence staining (< 1 mm
from the injury epicenter)
for CD68 (green) and AIM2
(red) in the sham-operated
spinal cord (A) and in the
injured spinal cord in the
: 1-h (B), 6-h (C), 1-d (D), 3-d
Sham - - | (E) and 7-d (F) post-injury

7 T 7 groups. Hoechst 33342 (blue)
was used to counterstain the
Negative nuclei. Labeling was observed
under a ZEISS Axio Observer
microscope. Scale bars: 20
pm in insets (400x); 500 um
at the original magnification
(100x). Arrows show dou-
ble-positive cells. The graph
(G) shows the expression lev-
els of AIM2 and CD68 at each
time point after SCI. Data are
expressed as the mean £ SD
(n = 6; one-way analysis of
variance, followed by Bonfer-
roni post hoc test). *P < 0.05,
#*%P < 0.01. AIM2: Absent in
melanoma 2; CD68: cluster of
differentiation 68; SCI: spinal
cord injury; h: hour(s); d:
day(s).

10001 1500+ |

E 8004 €

@ £ 10004
2 600 . 3
s =
g 4004 o

= & 5004
< Qa
200- o

0- T 04

Sham 1h 6h 1d 3d 7d

SCI SCI

550



Wang SN, Guo XY, Tang ], Ding SQ, Shen L, Wang R, Ma SE, Hu ]G, Lii HZ (2019) Expression and localization of absent in melanoma 2 in the
injured spinal cord. Neural Regen Res 14(3):542-552. doi:10.4103/1673-5374.245481

Discussion

Although AIM2 has been shown to be involved in pyroptot-
ic neuronal cell death in brain injury (Adamczak et al., 2014;
Denes et al., 2015; Freeman and Ting, 2016), its role in SCI
was unclear. In this study, the spatio-temporal expression
of AIM2 in the normal and injured spinal cord was investi-
gated in an adult rat model of contusive SCI. Western blot
assay revealed that AIM2 expression markedly increased at
1 hour, 6 hours and 1 day post-injury compared with sh-
am-operated rats, but there were no significant differences
among the other three groups. This suggests that AIM2 may
participate in the pathogenesis of SCI at an early stage. To
our knowledge, this is the first systematic report on AIM2
expression after SCI.

We also examined the cell types expressing AIM2 after
SCI. The microenvironment of the spinal cord changes after
SCI, with the development of an inflammatory reaction in-
volving the activation of microglia and astrocytes, as well as
leukocyte infiltration into the injury site (Chen et al., 2015;
Cruz et al,, 2015; Ma et al., 2015; Hu et al., 2016; Saghazadeh
and Rezaei, 2017; Wu et al., 2017). Double immunofluores-
cence showed that in the sham-operated spinal cord, AIM2
was expressed in GFAP', NeuN", CNPase" and CD11b"
cells. GFAP is often used as a specific marker of astrocytes in
the CNS (Eng et al., 2000; Filous and Silver, 2016). NeuN is
a marker for neurons (Gusel'nikova and Korzhevskiy, 2015;
Sarnat, 2015). CNPase is an enzyme that can be used as a
marker of oligodendrocytes (Sprinkle, 1989; Barradas and
Cavalcante, 1998). CD11b is a specific marker of microglia
(Korzhevskiy and Kirik, 2015). Our findings indicate that
AIM2 is indeed expressed in astrocytes, neurons, oligoden-
drocytes and microglia in normal spinal cord tissue. Wu et
al. (2016) showed that AIM2 is expressed in neurons, and
Cox et al. (2015) reported that AIM?2 is likely expressed in
astrocytes and microglia. Our results are consistent with
these reports. Moreover, our current findings extend our
knowledge of the dynamic changes in cell-type specific
AIM2 expression after SCI. After SCI, AIM2 was found in
CD45", CD68", GFAP', CD11b", CNPase" and NeuN" cells.
CD45 is a specific surface antigen of leukocytes (Patarroyo et
al., 1990; Trowbridge et al., 1991). Usually, CD68 is not ob-
served in microglia, but is expressed by activated microglia
and macrophages (Greaves and Gordon, 2002; Hendrickx et
al., 2017). Therefore, AIM2 is mainly expressed in astrocytes,
neurons, microglia and oligodendrocytes in the normal
spinal cord. After SCI, infiltrated leukocytes and activated
microglia/macrophages also express AIM2. Because many
neurons and oligodendrocytes are lost in the injured spinal
cord, the increase in AIM2 expression is likely from infiltrat-
ed leukocytes, and by activated microglia/macrophages and
astrocytes. Our novel results suggest that AIM2 may play an
important role in the pathophysiology of SCI.

During CNS injury, caspase-1 is activated after inflam-
masomal activation, leading to further inflammatory cas-
cades (Kigerl et al., 2014; Walsh et al., 2014; de Rivero Vac-
cari et al., 2016b; Barclay and Shinohara, 2017). In the CNS,
AIM2 is an important component of the inflammasome.

During CNS damage, DNA released from injured cells can
be identified by AIM2, triggering inflammasome-mediated
programmed cell death (Adamczak et al., 2014; Hanamsagar
et al., 2014; Denes et al., 2015; Lang et al., 2018). Accord-
ingly, AIM2 may be disadvantageous for the repair of SCL
Therefore, drugs that inhibit AIM2 function or expression
may have potential for the clinical treatment of SCI.

Although we systematically explored the expression and
localization of AIM2 after SCI in the present study, the
mechanisms underlying the increase in AIM2 expression
remain unclear, as are the roles of the protein in the patho-
physiology of SCI. Further study is needed to resolve these
issues.

In summary, we found that AIM?2 is elevated in the early
phase after SCI, and that infiltrated leukocytes, microglia/
macrophages and astrocytes are primarily responsible for
this increase. Our findings suggest that AIM2 may be in-
volved in the pathogenesis of SCI, and is therefore a poten-
tial therapeutic target.
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