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ABSTRACT
Cell adhesion molecules (CAMs) play critical roles in development and maintenance
of nervous system, but also might be key determinants in neuronal response to injury.
Neuronal CAMs include neural cadherin (N-cadherin), neural cell adhesion molecule
(NCAM), L1, CHL1 (close homologue of L1), and intercellular adhesion molecule
(ICAM). Spinal nerve ligation (SNL) evoked neuropathic pain within 1 day, which is
maintained until 3∼5 weeks. In this study, we investigated whether what kinds of
CAMs in the dorsal root ganglia (DRG) was changed by in vivo SNL model, and how
the CAMs are expressed to inflammatory stimuli or excitotoxic insult in the neuronal
cell cultures such as primary cortical neuron, cortical neurons mixed with glial cells,
astrocytes and BV microglial cells. In SNL, ICAM-1 mRNA significantly increased 3
days after ligation, and CHL1 mRNA increased after 7 days and until 21 days. In
contrast, NCAM mRNA was not changed through 3-21 days. NCAM mRNA was
expressed in astrocytes as well as neurons, and CHL1 mRNA was expressed in
astrocytes, microglia and neurons, whereas L1 mRNA was expressed only in neurons.
In vitro cultures, ICAM-1 mRNA in astrocytes was induced by inflammatory stimuli such
as TNF-α, IL-1β and LPS, and it was increased by only LPS in microglial cells.
CHL1 mRNA was increased by TNF-α in neurons, however was decreased in the
microglial cells. N-cadherin mRNA was significantly reduced by NMDA in neurons.
Especially, NMDA reduced N-cadherin with dose-dependent manner, and NMDA
receptor antagonist MK-801 restored it. L1 mRNA also was reduced by NMDA in
mixed cortical neurons with glial cells and NCAM mRNA expression was not changed
significantly by TNF-α, IL-1β and NMDA. Taken together, our data showed that
expression of ICAM-1 is associated with inflammatory responses, N-cadherin, L1 and
CHL1 in neurons might be modulated during neurodegeneration, but NCAM mRNA,
which might play an important roles in the nervous system, is not changed by either
kind of stimuli. Especially, N-cadherin expressed in neurons may be correlated with
NMDA-dependent neurodegeneration.
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Cell adhesion molecules (CAMs) involve in cellcell adhesion and various signaling pathway through
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binding to proteins in cellular membrane. CAMs
consist of immunoglobulin superfamily (IgCAM),
integrins, cadherins and selectins which are classified into calcium-dependent and calcium-independent group; cadherins, integrins and selectins
belong to calcium-dependent group whereas IgCAM
belong to calcium-independent group.
Among CAMs, neural cell adhesion molecule
(NCAM), neural cadherin (N-cadherin), L1 and
CHL1 (close homologue of L1) are expressed in the
nervous system. These molecules are expressed
neurons and/or glial cells and play a role on
regeneration and differentiation in the nervous
system (Pedersen et al., 2004).
Neuronal injury results in inflammatory and/or
immune responses followed by neurodegeneration,
and also tissue repair. Adhesion molecules play an
essential role on the processes of neurodegeneration and regeneration, and the CAMs are known
to an important component in injury (Cotman et al.,
1998). Alterations in CAMs expression by spinal
cord injury in adult rat have been reported in vivo
models, however there are little reports how the
expressions in each neuronal cells are regulated.
The regenerating fiber forms DRG in spinal cord
lesion expressed L1 and NCAM (Brook et al.,
2000). In ICAM-1 knockout mice, recovery effect of
axon was higher during wallerian degeneration
(Avellino et al., 2004).
In the brain, astrocytes and microglial cells contribute to neuronal survival through various protective responses to injuries. Microglial cell functions
as macrophage in the nervous system, involves in
immune response such as elimination of toxic
materials which is secreted from dying cell. ICAM-1
is an important in the trafficking of leukocytes to
sites of inflammation, and in lymphocyte activation.
In astrocytes, ICAM-1 expression is enhanced by
the proinflammatory cytokines interlukin-1β IL-1β)
and tumor necrosis fractor-alpha (TNF-α) (Norris et
al., 1994; Shrikant et al., 1994; Ballestas and
Benveniste, 1995).
The expression and roles of CAMs have been
studied poorly on various types of neuronal damage. Therefore, in this study, we investigated the
alteration of CAMs expression against neuronal
injuries in vivo and in vitro. Especially, we investigated the expression of ICAM-1, NCAM, N-cad-

herin, CHL1 and L1, thought to be involved in regeneration and degeneration in the nervous system.

MATERIALS AND METHODS
Materials
NMDA (N-methyl-D-aspartate) was treated as
excitotoxic stimuli and LPS (lipopolysaccharide,
Escherichia coli, O127:B8), TNF-α and IL-1β were
treated as inflammatory stimuli. Fetal bovine serum
was treated for final concentration 1% on control
serum-treatment group (CTL+S) and LPS-treatment
group. NMDA was purchased from Sigma (St.
Louis, MO, USA). TNF-α and IL-1β were from
Calbiochem (La Jolla, CA). MK-801 (dizocilpine
maleate, (+)-MK801 maleate) was purchased from
Tocris (Brisol, UK).
Methods
1. Cell culture
(1) Cortical neuron cultures; ICR mouse brain
from a 14-day-old embryo was isolated. Briefly,
cortices were freed of meninges, mechanically
dissociated, and triturated gently several times with
a flame-polished Pasteur pipette in culture medium.
Then cells were plated into 6 well plates. Plates
had been coated overnight with poly-D-lysine (100
μg/ml) and laminin (100μg/ml) in MEM (minimum
essential medium) supplemented with 5% fetal bovine serum, 5% horse serum and 2 mM glutamine.
Two days after plating, arabinofuranoside (Ara-C, 5
μM) was added to cells for pure cortical neurons
culture. Cells were cultured in a humidified ino
cubator with 5% CO2 atmosphere at 37 C. Cells
were used for experiments after 7 days in vitro,
when the majority of cells were neurons and no
glial elements were detectable. For culture cortical
neuron mixed with glial cells, cortical neurons were
plated onto the astrocytes 14 days after primary
astrocyte culture. Cells were then cultured in a
humidified incubator with 5% CO2 atmosphere at
o
37 C for 7 days.
(2) Astrocyte culture; Brain from a postnatal 1
day ICR mouse was isolated. Briefly, cortices were
freed of meninges, and then only cortices were
o
incubated in 0.1% trypsin at 37 C. After 5 min,
trypsin was removed absolutely and mechanically
dissociated. Cell suspension triturated gently several
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times with a flame-polished Pasteur pipette in
culture medium and plated into plate. Cells were
incubated in MEM (minimum essential medium)
supplemented with 10% fetal bovine serum, 10%
horse serum, 2 mM glutamine and 1ug/ml EGF in a
humidified incubator with 5% CO2 atmosphere at
o
37 C for 14 days. Twice every 7 days, culture
media are changed with MEM added 10% horse
serum, 10% FBS and 2 mM glutamate.
(3) BV2 microglial cells; BV-2 cells were maintained in DMEM (Dulbecco's modified Eagle's
o
medium) supplemented with 10% FBS at 37 C in
humidified incubator with 5% CO2 atmosphere.
2. Animal Surgery: 200∼250 g male SD rats
were anesthetized with single intraperitoneal injection of pentobarbital sodium at the dose of 60 mg/
kg. Body temperature was maintained at 37±0.5oC
by means of a heating system during the entire
experimental procedure. Rats were shaved dorsal,
and then incision was made down the midline, and
the muscles were removed. Spinal nerves at lumbar
4∼5 level were ligated and the incisioned skin was
sutured. After 3, 7 and 21 days, rats were reanesthetized and transcardially perfused with cold
saline. The ipsilateral (spinal nerve ligation) and
contralateral DRG at lumbar 4∼5 level were
isolated.
3. RNA preparation and Reverse Transcription
Polymerase Chain Reaction (RT-PCR): Treated
cells were washed twice with ice-cold PBS. Total
RNA was extracted from cells with Easy-blue
(Intron, Korea). First-strand cDNA synthesis was
performed using 1μg total RNA and AMV (avian
myeloblast virus) reverse transcriptase. The reaction
was performed at 25oC for 5 min and 60oC for 60
o
min and heated at 97 C for 5 min.; 2μl from each
RT reaction mixture was used for RT-PCR amplification.
The primer sequence for ICAM-1, NCAM, Ncadherin, CHL1, L1 and GAPDH were as follows.
ICAM-1 sense 5'-ATC-AAT-GGA-CAG-CAT-TTACC-3' antisense 5'-TCC-TTT-TCT-TCT-CTT-GCTTG-3'; NCAM sense 5'-TCA-TGG-ACA-TCA-CCTGCT-AC-3' antisense 5'-TCT-GTC-AGT-GGT-GTGGTC-TC-3'; N-cadherin primer sense 5'-TGT-TGCAGA-AAA-CCA-AG-3' antisense 5'-TGA-CAT-TTGGCG-ACT-CTC-TG-3'; CHL1 sense 5'-TAC-TTGGAT-CAG-ACC-ATT-CC-3' antisense 5'-CCT-AGA-
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CAT-GGG-TGT-GAC-TT-3'; L1 sense 5'-GTG-ACCCTA-TGC-CAA-CAG-AC-3' antisense 5'-TGG-CCCATA-CAA-ATG-ACT-CT-3'; GAPDH sense 5'-GTGAAG-GTC-GGT-GTG-AAC-GGA-TTT-3' antisense 5'CAC-AGT-CTT-CTG-AGT-GGC-AGT-GAT-3'.
Reaction products were then separated 1.5%
agarose gel, stained with EtBr (Ethidium Bromide),
and photographed.
4. Western blot analysis: Treated cultured cortical neurons were washed twice with ice-cold phosphate-buffered saline (PBS) and harvested in RIPA
buffer (150 mM NaCl, 10 mM Na2HPO4, pH 7.2,
0.5% sodium deoxycholate, 1% Nonidet P-40) with
5 mM EDTA, 10μg/ml leupeptin, 0.5 mM PMSF
(phenylmethylsulfonyl fluoride), 1μg/ml pepstatin,
and 10μg/ml aprotinin. Cell lysates were further
homogenated by a brief sonication. The cell lysate
o
was centrifuged at 14,000 rpm for 20 min at 4 C
and the resulting supernatant was collected. Protein
concentration was determined using the BCA
reagent. Total cell lysates containing equal amounts
of protein were subjected to 10% SDS-PAGE at 40
mA and then were transferred onto nitrocellulose
membranes for 2 hr at 50 V. Non-specific binding
was blocked by incubation of membranes in a
solution containing 5% non-fat milk in T-TBS buffer
(20 mM Tris buffer, 140 mM NaCl, 0.5% Tween-20).
The membrane was incubated with primary Ncadherin antibody at dilution of 1：1,000 for overnight
o
at 4 C. Immunoblots were incubated with HRPconjugated goat anti-rabbit IgG secondary antibody
at a dilution of 1：3,000 for 1 hr at room temperature.
Detection was accomplished by using a chemiluminescence western blot kit (ECL; Intron, Korea).
5. Measurement of cell death: NMDA excitotoxicity was evaluated by using a colorimetric assay
with 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium
bromide (MTT). The 5 mg/ml MTT solution was
added to cells grown in 24 well plates. After ino
cubation for 2 hr at 37 C with MTT solution, culture
medium removed. The solubilization buffer (pH 7.4,
0.5 N HCl, 5% acetic acid and 50% DMF) was
o
added and incubated for overnight at 37 C. The
optical density of each well was measured at 540
nm.
6. Statistical analysis: Data collected from 4∼6
independent experiments were used to calculate
means, which are expressed as means±S.E.M.
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Fig. 1. Spinal nerve ligation (SNL)-induced CAMs mRNA expression in vivo. DRG was isolated after 3, 7 and 21 days
with spinal nerve ligation. Total RNA was isolated from DRG and analyzed by RT-PCR. A relative amount of each
CAMs compared to GAPDH mRNA. Values are expressed as mean±S.E.M. *: p＜0.05 vs control (n=6).

Data were analyzed using ANOVA followed by two
comparison test. p values smaller than 0.05 were
considered to be statistically significant.

RESULTS
Spinal nerve ligation (SNL)-induced CAMs
mRNA expression in vivo
To investigate expression of CAMs in vivo neuronal injury, we used spinal nerve ligation (SNL)
model. After 3, 7 and 21 days of spinal nerve
ligation at lumbar 4∼5 level, we identified the
changes of NCAM, CHL1 and mRNA expression in
DRG. The expression of NCAM showed little change
to a control level, whereas CHL1 and ICAM-1
mRNA expression significantly increased (p＜0.05
compared with control). ICAM-1 expression was
increased 3 days after SNL and peaked at 7 days.
The CHL1 expression was increased 7 days after
SNL and was prolonged until 21 days (p＜0.05)
(Fig. 1).
The CAMs mRNA expression in glial cells
We investigated whether the ICAM-1 and CHL1
increased by in vivo SNL model were changed by

inflammatory stimuli and the changes take place in
what kinds of neuronal cells such as neurons,
astrocytes and microglial cells. The cells were
incubated with TNF-α, IL-1β, NMDA and LPS for
6 hr, and then we observed mRNA expression of
ICAM-1, NCAM, N-cadherin, CHL1 and L1.
In astrocytes, ICAM-1, NCAM, N-cadherin and
CHL1 were expressed while ICAM-1 and CHL1
were expressed in microglial cells. In astrocytes,
TNF-α, IL-1β and LPS induced the increase of
ICAM-1 expression, especially LPS significantly
increased ICAM-1 expression (p＜0.05). In addition
to mRNA expression of NCAM, N-cadherin hardly
changed by TNF-α, IL-1β, NMDA and LPS. In
BV2 microglia cell line also, LPS remarkably increased ICAM-1 expression (p＜0.05); however
NMDA reduced ICAM-1 mRNA expression and TNFα decreased CHL1 mRNA expression (p＜0.05)
(Fig. 2).
The CAMs mRNA expression in neurons
We observed mRNA expression of CAMs in pure
cortical neurons and cortical neuron mixed with glial
cells. In pure cortical neurons, NCAM, N-cadherin,
CHL1 and L1 were expressed but ICAM-1 was not.
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Fig. 2. Expression of CAMs mRNA in glial cells. (A) Astrocytes and BV-2 cells were treated for 6 hr with LPS (10μ
g/ml), TNF-α (100 ng/ml), IL-1β (10 ng/ml) and NMDA (100μM). NMDA was pretreated for 20 min and washed. Fetal
bovine serum was treated for final concentration 1% on control serum-treatment group (CTL+S) and LPS-treatment
group. Total RNA was isolated and analyzed by RT-PCR. (B) A relative amount of each CAMs compared to GAPDH
mRNA. Values are expressed as mean±S.E.M. *: p＜0.05 vs control (n=4).

L1 was expressed only in neurons, unlike other
cells. In cortical neurons mixed with glial cells, all
kinds of CAMs including ICAM-1 were expressed.
In neurons, the mRNA expression of CAMs appeared different by the kinds of injury. In pure
cortical neurons, TNF-α induced increase of CHL1,
but little change of NCAM, N-cadherin and L1. In
contrast, NMDA significantly decreased N-cadherin
and L1 in neurons (p＜0.05) (Fig. 3).
Effect of NMDA on N-cadherin expression in
pure cortical neurons
Unlike other CAMs, N-cadherin mRNA specifically
decreased by NMDA in neurons. The reduction of
N-cadherin by NMDA was confirmed in protein level
(Fig. 4). Among various stimuli, NMDA only significantly reduced the expression of N-cadherin in pure
cortical neurons (p＜0.05).
In general, NMDA activates ionotropic glutamate
2+
receptors that induce excess Ca influx, and ulti-

mately NMDA-induced excitotoxicity was brought
on. Therefore we explored that effect of NMDA with
various doses (10, 30, 50 and 100μM) on CAMs
expression in pure cortical neurons. Simultaneously
the neuronal damage by NMDA was measured
using MTT assay. NMDA remarkably increased (p＜
0.05) neuronal death in dose- and time-dependent
manner, which completely recovered by NMDA
receptor antagonist, MK-801 (Fig. 5). In the change
of CAMs mRNA, NMDA tend to decrease the
expression of N-cadherin, CHL1 and L1, but NCAM
was not changed. Especially N-cadherin significantly
was decreased by NMDA in dose-dependent manner, which was recovered by MK-801 (p＜0.05) (Fig.
6).
We confirmed N-cadherin expression in pure cortical neurons by western blotting analysis. NMDA
100μM significantly decreased expression of Ncadherin, and MK-801 recovered to the control
level (p＜0.05) (Fig. 7). In neuronal excitotoxic death,
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Fig. 3. Expression of CAMs mRNA in neurons. (A) Pure cortical neurons and mixed cortical neurons were treated for
6 hr with LPS (10μg/ml), TNF-α (100 ng/ml), IL-1β (10 ng/ml) and NMDA (100μM). NMDA was pretreated for 20
min and washed. Fetal bovine serum was treated for final concentration 1% on control serum-treatment group (CTL+S)
and LPS-treatment group. Total RNA was isolated and analyzed by RT-PCR. (B) A relative amount of each CAMs
compared to GAPDH mRNA. Values are expressed as mean±S.E.M. *: p＜ 0.05 vs control (n=4).

Fig. 4. Expression of N-cadherin in neurons. (A) Pure cortical neurons and (B) mixed cortical neurons were treated for
8 hr with LPS (10μg/ml), TNF-α (100 ng/ml), IL-1β (10 ng/ml) and NMDA (100μM). NMDA was pretreated for 20
min and washed. Fetal bovine serum was treated for final concentration 1% on control serum-treatment group (CTL+S)
and LPS-treatment group. Total protein was isolated and analyzed by western blotting. A relative amount of each
N-cadherin compared to Actin protein. Values are expressed as mean±S.E.M. *: p＜0.05 vs control (n=4).
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Fig. 5. Effect of NMDA on the cell
viability in pure cortical neurons.
Pure cortical neurons were treated
for 4 hr, 6 hr and 12 hr after NMDA
treatment (10, 30, 50 and 100μM)
and cell viability was measured by
MTT assay. NMDA was treated for
20 min and washed. MK-801 (10μ
M) was pretreated 30min before
NMDA treatment. Values are expressed as mean±S.E.M. *: p＜0.05
vs control, #: p＜0.05 vs NMDA 100
μM treated (n=3).

Fig. 6. NMDA-induced CAMs mRNA expression in pure cortical neurons. (A) Pure cortical neurons were collected 6 hr
after NMDA (10, 30, 50 and 100 μM) and NMDA was treated for 20 min and MK-801 was pretreated for 30min before
NMDA treatment. Total RNA was isolated and analyzed by RT-PCR. (B) A relative amount of each CAMs compared to
GAPDH mRNA. Values are expressed as mean±S.E.M. *: p＜0.05 vs control. #: p＜0.05 vs NMDA 100μM treated
(n=3).

NMDA modulated the expression of N-cadherins.

DISCUSSION
IgCAMs family such as NCAM (neural cell adhesion molecule), L1 and CHL1 (close homologue
of L1) and N-cadherin (neural cadherin) were
expressed in the nervous system. In present study,
in vitro culture, ICAM-1 was expressed in astrocytes
and microglia, but not in neurons. N-cadherin and

NCAM was expressed in astrocytes and neurons.
CHL1 was expressed in astrocytes, microglia as
well as neurons and the expression of L1 was
shown only in neurons.
In neuropathic pain model, expression of immunoregulatory molecules in development and maintenance of allodynia following peripheral inflammatory insult and nerve transection are reported.
Platelet-endothelial cellular adhesion molecules
(PECAM) and intracellular adhesion molecules
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Fig. 7. NMDA-induced N-cadherin expression in pure cortical
neurons. (A) Pure cortical neurons were treated for 8 hr with
NMDA (10, 30, 50 and 100μM) and MK-801 (10μM) was
pretreated for 30min before NMDA treatment. Total protein was
isolated and analyzed by western blotting. (B) A relative amount
of each N-cadherin compared to Actin protein. Values are
expressed as mean±S.E.M. *: p＜0.05 vs control. #: p＜0.05 vs
NMDA 100μM treated (n=5).

(ICAM) expressed in inflammatory stimuli, whereas
MHC class II and CD4 are observed following
peripheral nerve transection (Sweitzer and DeLeo,
2002).The spinal expression of NCAM in intrinsic
neurons in spinal dorsal horn and small DRG,
which analgesic effect of GDNF might be explained
as GDNF-NCAM signaling (Sakai et al., 2007). In
present study, in vivo SNL model, we found that
the expression of CHL1 and ICAM-1 was significantly increased. The expression of CHL1 was
relatively maintained during long period more than
ICAM-1 following injury. The expression of ICAM-1
increased 3 days after SNL, was peaked 7 days
after and then decreased to the control level 21
days after, which the expression of ICAM was
thought to be inflammatory components.
ICAM-1 is constitutively expressed by astrocytes,
and expression is enhanced by the proinflammatory
cytokines IL-1β, TNF-α, and IFN-γ requires PKC
activity (Ballestas and Benveniste, 1995). It is reported that cytokine-induced expression of ICAM-1
on glial cells may play a role in mediating lympho-

cyte-glial cell interactions at sites of inflammation in
the central nervous system (Satoh et al., 1991). In
our data, we showed that ICAM-1 expression was
induced by cytokines in glial cells. In our experiment, majority in cortical neurons mixed with gilal
cells was astrocytes and neurons with a few microglia. TNF-α and IL-1β-induced ICAM-1 expression
was appeared in mixed neuron culture, but not pure
cortical neurons culture. This implied that the
induction of ICAM-1 results from the activation of
microglia and astrocytes by TNF-α, IL-1β and
LPS. Moreover, in our data, the mRNA expression
of ICAM-1 is increased by cytokines and also in
vivo neuropathic condition. These data indicate that
ICAM-1 is important roles in inflammatory response
in nervous systems.
N-cadherin is cell surface molecules that cell-cell
2+
adhesion through Ca -dependent homophilic interaction. N-cadherin participates in synaptic plasticity
in nervous system. Because the structure of extra2+
cellular domain in N-cadherin is highly Ca -depen2+
dent, reductions in extracellular Ca levels might
destabilize cadherin bond. This stabilization may
alter intracellular signaling elements on both sides
of the synapse (Murase and Schuman, 1999).
NMDA is known to be an important neurotransmitter
2+
that induce neuronal death through excess Ca
influx. To examine the component of neural toxicity
on expression of neural adhesion molecules, NMDA
was tested in addition to inflammatory cytokines. In
our study, NMDA significantly reduced N-cadherin
expression. Among CAMs, N-cadherin was reduced
mRNA and protein expression in NMDA dosedependent manner, and N-cadherin expression was
recovered to control level by NMDA receptor
antagonist. At the time NMDA induced neuronal
death in dose-dependent manner, which was reduced by MK-801. These results indicate Ncadherin is adhesion molecule, which associated
with neuronal survival and death. Padilla et al
(1999) demonstrated that N-cadherin transcripts
were transiently upregulated in the myelinating
Schwann cells of neurotomized sciatic nerve during
Wallerian degeneration (Pallidia et al., 1999). This
report imply that N-cadherin affect expression and
distribution of glial cells such as schwann cell
during degeneration.
CHL1 is expressed in neurons and a portion of
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glial cells (Rolf et al., 2003). It was reported that
CHL1 functions in neuronal regeneration (Chaisuksunt et al., 2003). The expression of CHL1 was
increased at the time when the recovery is
advanced (7 days). And it was prolonged until at
the time when the damage is recovery (21 days).
Consistent with this hypothesis, increased CHL1
mRNA is found in motor neurons and small- to
medium-sized sensory neurons 3 days to 2 weeks
following sciatic nerve crush, declining toward control levels by 5 weeks when regeneration was
complete (Zhang et al., 2000). It is suggested that
the expression CHL1 is important role in the
regeneration of nervous systems in vivo model. In
vitro pure cortical neuron cultures, CHL1 was
increased by TNF-α. This result is suggested that
CHL1 might be a responder of inflammatory mediator for regeneration during neurodegenerative condition.
L1 expressed in neurons involves in L1-L1 homophilic interaction (Brummendorf and Rathjen, 1995).
As well as L1, L1 interacts with other cell adhesion
molecules such as NCAM, integrins and proteoglycans by heterophilic interaction (Brummendorf
and Rathjen, 1995). L1 functions neuronal survival,
neurite extension, fasciculation, axon guidance and
synaptic plasticity through heterophilic interaction
and homophilic interaction (Hully et al., 1998). L1
mRNA was reduced by NMDA which is associated
with activity of serine protease, neuropsin. Neuropsin, directly and specifically modifies the synaptic
adhesion molecule L1. Transient activation of
neuropsin is induced in an NMDA-receptor-dependent manner. The activated neuropsin immediately
cleaved L1 and released a neuropsin-specific fragment. This neuropsin-specific L1-cleaving system is
involved in NMDA receptor-dependent synaptic
plasticity (Matsumoto-Miyai et al., 2003). L1 mRNA
expression was not changed by TNF-α, IL-1β and
LPS whereas NMDA was reduced L1 mRNA. This
result represents that CHL1 is more sensitive to
inflammatory stimuli than L1, and CHL1 and L1
might be involved to neuronal survival and death.
In conclusion, we examined that the alteration of
neuronal CAMs expression by various types of injuries. Even though more researches have required,
our results suggested fundamental information about
role of CAMs expression in neuronal degeneration
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and/or regeneration. ICAM-1 may be play as mediator of inflammatory response and N-cadherin, L1
and CHL1 in neurons can be modulated by
inflammation or neurodegeneration. N-cadherin expressed in neurons may be correlated to play roles
in neuronal regeneration and degeneration.
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