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Background and objectives: In this study, we investigated how enteric plexuses protect themselves from
complement mediated attack. For this purpose, the expression patterns of membrane bound complement
regulatory proteins (mCRP) and their association with C3 deposition was determined. In addition, mCRP
expression patterns of enteric plexuses were compared with those in the central nervous system (CNS).
Methods: Immunohistochemical stainings were performed to discriminate neuronal cells from glial cells
and to detect the presence of CD46, CD55, CD59, and C3d. RNA in situ hybridisation (RISH) was used to
determine the cell types that produce CD55 mRNA.
Results: Enteric plexuses minimally expressed CD46 whereas CD55 and CD59 were highly expressed.
CD55 expression was also observed in a ring around Auerbach’s plexuses which was not observed for
CD46 and CD59. C3d was deposited around the plexuses but plexus cells themselves did not stain for
C3d. In contrast with CNS neurones, enteric neurones were shown to express CD55 whereas enteric glial
cells did not. This was confirmed with CD55 RISH. Phospholipase C mediated cleavage of CD55
demonstrated that CD55 was most likely attached to elastic fibres surrounding the plexus. Attached CD55
might protect CD55 negative glial cells from complement mediated injury during inflammatory reactions.
CD55 on elastic fibres surrounding the plexuses most likely originated from enteric neuronal cells.
Conclusion: In contrast with the CNS, enteric neurones express CD55 and enteric glial cells lack CD55
expression. CD55, produced by neuronal cells, attached to elastic fibres surrounding the plexuses is
proposed to protect the CD55 negative glial cells within plexuses.

he enteric nervous system is responsible for regulation of
gastrointestinal motility and fluid movement.1 2 Nerve
plexuses are found at two levels throughout the
gastrointestinal tract: the myenteric plexus or Auerbach’s
plexus is situated between the circular and longitudinal
muscle layers and the submucosal plexuses (Henle’s plexus
and Meissner’s plexus) are located in the submucosa.3
Enteric plexuses consist of two cell types: neuronal cells
and enteric glial cells. Neuronal cell bodies are organised in
plexuses that are interconnected by nerve fibre bundles.
Enteric glial cells are, in contrast with Schwann cells, not able
to form basal laminae around axons. Therefore, they form
groups to protect neuronal cells. Enteric glial cells have
similar properties as astrocytes in the brain.4
In the gut, where inflammation is a common phenomenon,
plexuses need sufficient protection against complement
activation. For several intestinal diseases, abnormalities of
these plexuses are thought to play a role in pathogenesis.
Previously, associations have been reported between plexus
abnormalities and inflammatory conditions,5 6 for example in
Crohn’s disease5 7 and in Chagas’ disease.8 Some studies
describe a role for complement in these pathological
processes, especially for the lectin pathway.9 10 Abnormalities in expression of membrane bound complement regulatory proteins (mCRP) on plexus cells might affect the course
of these diseases by allowing altered complement activation
that might influence peripheral neuronal function. Decreased
expression of mCRP may lead to tissue injury whereas
overexpression of mCRP, as described for different tumour
types,11 might be beneficial for tumour cells originating from
the enteric plexuses.
To protect themselves against complement mediated
attack, most cells express one or more mCRP. On cell
surfaces, the complement cascade is regulated at two main
levels. At the C3 level, complement receptor type 1 (CD35),

CD46 (membrane cofactor protein), and CD55 (decay
accelerating factor) regulate the activity of the complement
C3 and C5 convertases.12 13 At the level of C9, formation of the
membrane attack complex of complement on the cell
membrane is restricted by CD59.14 Previously, expression
levels of CD46, CD55, and CD59 on different cells in the
central nervous system (CNS) have been studied. It was
found that microglia in the CNS express CD55 and CD59
abundantly and CD46 in smaller amounts. Astrocytes weakly
expressed all three mCRP. Neurones however were negative
for CD55 and expressed CD46 and CD59 only in minimal
amounts.15–17 Due to this low expression of mCRP, neurones
are particularly susceptible to complement mediated injury17
which may be disadvantageous in the gut. In the present
study, we have investigated mCRP expression patterns on
enteric plexuses to determine how enteric plexus neurones
are protected from complement mediated attack. In addition,
we have compared mCRP expression patterns of enteric
plexuses with mCRP expression patterns in the CNS.

MATERIALS AND METHODS
Tissue material
Tissue specimens of surgically removed colorectal cancer
tissue were collected at the Department of Pathology of the
LUMC (Leiden, the Netherlands). Tissue specimens were
frozen in 280˚C isopentane or processed to be embedded in
paraffin wax. Normal colon tissue originated from colorectal
................................................................
Abbreviations: CNS, central nervous system; mCRP, membrane bound
complement regulatory proteins; PIPLC, phosphatidylinositol specific
phospholipase C; RISH, RNA in situ hybridisation; mAb, monoclonal
antibodies; PGP9.5, protein gene product 9.5; PBS, phosphate buffered
saline; PCR, polymerase chain reaction
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Antibodies
The following primary monoclonal antibodies (mAb) were
used: Bric216 (anti-CD55, IgG1; IBGRL, Bristol, UK), MBC1
(anti-CD55, IgG1; a kind gift from Professor BP Morgan,
Cardiff, UK), J4-48 (anti-CD46, IgG1; CLB Sanquin,
Amsterdam, the Netherlands), Bric 229 (anti-CD59, IgG2b;
IBGRL), NCL-S100p (rabbit-antihuman S100 protein;
Novocastra, Newcastle upon Tyne, UK), protein gene product
9.5 (PGP9.5, rabbit Ig; Biogenesis Ltd, Poole, UK), mouseantihuman elastin (IgG1; Novocastra), and mouse-antihuman C3d (Quidel Corporation, San Diego, California,
USA). Secondary mAb used for immunohistochemistry were
goat-antirabbit Ig-HRP (Dako, Glostrup, Denmark) and
rabbit-antimouse Ig PowerVision+ (Dako).
Immunohistochemistry
Cryostat sections of 5 mm were dried (60˚C, overnight) and
fixed in acetone (10 minutes). Sections were stained as
described previously.18 The colon carcinoma tissue series and
normal colon tissue series were simultaneously stained in one
experiment to allow comparison. The intensity of staining of
the plexuses was scored as negative (0), weak (1), moderate
(2), or strong (3), referring to the most intensely stained part
of all sections for a certain marker (3). The percentage of
positive cells within a plexus was scored as sporadic (1;
1–5%), local (2; 6–25%), occasional (3; 26–50%), majority (4;
51–75%), or large majority (5; 76–100%), according to the
method described by Ruiter and colleagues.19 Individual
scores for intensity and percentage of positive cells were
added for each section to obtain a single outcome. These
cumulative scores were analysed using the Mann-Whitney
test.
Phosphatidylinositol specific phospholipase C
mediated cleavage of CD55
Cryostat sections of 5 mm were dried (60˚C, overnight).
Sections were washed twice with phosphate buffered saline
(PBS, five minutes) and subsequently treated with 0.1 U/ml
phosphatidylinositol specific phospholipase C (PIPLC),
diluted in PBS for 30 minutes at 37˚C. Then, sections were
fixed in acetone for 10 minutes. After washing three times
with PBS, CD55 staining was performed as described under
the immunohistochemistry section above.
Immunofluorescence
The same protocol was used as described for cryostat sections
(see immunohistochemistry section). Primary antibodies
however were detected with Alexa-546 conjugated goatantimouse IgG (Molecular Probes, Leiden, the Netherlands)
and/or FITC conjugated goat-antirabbit-Ig (Nordic Immunologicals, Tilburg, the Netherlands). Secondary Abs were
diluted in PBS containing 1% bovine serum albumin and
incubated for 30 minutes in the dark. Double stained sections were mounted in Mowiol 40-88 (Aldrich Chemie,
Steinheim, Germany) and examined using a LSM 510
confocal microscope (Zeiss, Jena, Germany).
Cloning of CD55 and b-actin cDNA
cDNA was prepared from frozen human spleen. By using two
oligonucleotide primers, chosen on the basis of a known
sequence of human CD55 and b-actin (EMBL Genbank
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databases, accession Nos BC001288.1 and XM037235.1),
cDNA encoding for CD55 and b-actin was amplified. Primer
sequences were CGT TGC CAG AGT GCA GAG AAA (forward)
and CCA AGC AAA CCT GTC AAC GTG (reverse), resulting in
a 469 bp fragment for CD55. Primer sequences for b-actin
were TCT GGC ACC ACA CCT TCT ACA A (forward) and GTG
GTG GTG AAG CTG TAG CCG (reverse). Polymerase chain
reaction (PCR) products were cloned into pGEM-3Zf(+)
vectors (Promega, Madison, Wisconsin, USA) after linearising the vector with SmaI. The vectors were transferred to
Escherichia coli strain Top 10 (Invitrogen Corp., San Diego,
California, USA). Plasmids were isolated by using the
QIAfilter Maxi KITS protocol (Qiagen GmbH, Hilden,
Germany) and the sequence of the PCR products was
confirmed by DNA sequencing.
Preparation of b-actin and CD55 RNA probes
Recombinant plasmids were linearised by cutting with either
EcoR I or BamH I (both Boehringer, Mannheim, Germany),
leading to two different DNA strands to produce a sense and
an antisense probe for both b-actin and CD55. Both strands
were translated in a digoxigenin labelled RNA probe
according to the manufacturer’s instructions (Boehringer),
as described previously.20
RNA in situ hybridisation
RNA in situ hybridisation was performed on 5 mm thick
paraffin embedded sections on SuperFrost Plus slides
(Menzel-Gläser, Braunsweig, Germany), as described previously.20 The following modifications were introduced:
hybridisation was performed at 50˚C for 16 hours. After
hybridisation, slides were washed with 50% formamide in
26SCC at 42˚C, followed by a washing step of 45 minutes in
0.16 SSC with 20 mM b-mercaptoethanol (Merck,
Darmstadt, Germany) at 50˚C.

RESULTS
mCRP expression by enteric plexuses
Initially, normal colorectal tissue was examined for the
presence of enteric plexuses. Due to the low numbers of
normal colon tissue available, we expanded this group with
colorectal cancer tissue to obtain more elaborate results and
allow statistical analysis. To demonstrate that there was no
significant difference in mCRP expression between enteric
plexuses, we compared staining patterns on plexus cells of all
markers between colorectal cancer sections and sections of
normal colon tissues. Enteric plexuses in colorectal cancer
tissue showed a similar expression pattern for mCRP as
enteric plexuses in normal colon tissue (CD46 p = 0.249,
CD55 p = 0.299, CD59 p = 0.324, C3d p = 0.244). Subsequently, colorectal cancer sections were used to analyse
mCRP expression patterns in enteric plexuses.
To determine expression levels of mCRP on plexus cells,
frozen tissue sections of colorectal carcinoma patients
(n = 35) were stained for CD46, CD55, and CD59 and scored
for intensity of staining and percentage of positive cells. It
was shown that CD46 was expressed in relatively low
amounts on enteric plexus cells in contrast with CD55 and
CD59 that were highly expressed. Figure 1 shows the
cumulative scores (intensity score+score of percentage
positive cells) for each marker on the colorectal cancer tissue
sections.
Expression patterns of mCRP on enteric plexuses are
shown in fig 2A–D (Auerbach’s plexuses; submucosal
plexuses showed similar staining patterns (data not shown)).
High membranous expression of CD59 was observed on most
cells of the enteric plexuses although some extracellular
staining could not be excluded (fig 2A). Also, muscle cells
stained positive for CD59. CD55 showed a membranous
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cancer patients and consisted of tumour free pieces of colon.
Colorectal tissue of 43 patients with colorectal cancer
(including eight normal colon tissue sections) that contained
plexuses were used in this study. Brain tissue (cerebrum) of
10 persons was obtained from autopsies, frozen in isopentane
and stored at 280˚C. Approval for use was according to the
medical ethics committee of the LUMC.
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Figure 1 Expression levels of membrane bound complement regulatory
proteins (mCRP) on enteric plexuses. Colorectal cancer cryostat sections
(5 mm) were stained using immunohistochemistry for CD46 (J4-48 (A)),
CD55 (Bric216; (B)) and CD59 (Bric229 (C)) and subsequently scored
for intensity of staining and percentage of positive cells in enteric
plexuses, as described in the materials and methods section. The
cumulative score is depicted. The number of patients with a particular
score is shown. CD46 showed a weak staining pattern whereas CD55
and CD59 demonstrated high expression on cells within the enteric
plexuses.

staining pattern on plexus cells but also a remarkable
‘‘ring-like’’ staining around the plexuses was observed that
seemed not to be associated with cellular expression (fig 2B).
In contrast with CD59, CD55 was not present on surrounding
muscle cells. CD46 was present in low quantities in the
plexus. No membranous staining pattern comparable with
CD55 or CD59 staining was observed (fig 2C). Muscle cells
also expressed low levels of CD46, but no CD46 staining was
present in a ring around the plexuses. The observed staining
pattern around the plexuses was thus unique for CD55. To
exclude non-specific staining due to cross reactivity of the
anti-CD55 mAb (Bric216), the expression pattern of CD55
was re-evaluated using another anti-CD55 mAb that detects a
different CD55 epitope (MBC1). No differences in staining
pattern between the two anti-CD55 mAb were observed (data
not shown).
To study if CD55 (and CD46) expression inhibited complement deposition, the presence of C3d was investigated.

Figure 2 Expression patterns of membrane bound complement
regulatory proteins (mCRP) and C3d on enteric plexuses. Colorectal
cancer cryostat sections (5 mm) were stained using immunohistochemistry for the presence of CD55 (Bric216), CD46 (J4-48), CD59
(Bric229), and C3d, as described in materials and methods. Auerbach’s
plexuses were slightly immunoreactive for CD46 (C) and highly
immunoreactive for CD59 (A) and CD55 (B). In the control sections, the
first monoclonal antibody was omitted; no immunoreactivity was
observed (D). C3d was present around the plexus; no staining was
observed on the plexus cells (E). The scale bar (in A) represents 10 mm
and also applies to B–E.

C3d was detected in the ring around the plexuses,
co-localising with CD55 (fig 2E), whereas plexus cells
themselves were negative for C3d.
Presence of CD55 on elastic fibres surrounding the
plexuses
To investigate whether the CD55 present around the plexuses
colocalised with elastic fibres, elastin specific staining was
performed on three colon carcinomas and three normal colon
tissue specimens. Positive staining for elastin was found
around the plexuses, at some places focally in the plexuses,
and scattered through the muscle layer (fig 3A), colocalising
with CD55 staining (fig 2B, fig 4H). No differences in elastin
staining between normal and cancer tissues were observed.
Comparable staining patterns for elastin were found with
Verhoef’s histochemical staining that stains elastic fibres in
black (data not shown), indicating colocalisation of CD55
with elastin.
To investigate if CD55 is attached to elastic fibres around
plexuses, frozen sections of colon carcinoma and normal
colon tissue were treated with PIPLC. CD55 staining on
elastic fibres had a comparable staining intensity with
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Figure 4 Neurones express CD55 and CD59. Colorectal cancer
cryostat sections were double stained using immunofluorescence for
CD55 (MBC1), CD46 (J4-48), or CD59 (Bric229), and S100 protein (left
column) to stain enteric glial cells or protein gene product 9.5 (PGP9.5)
(right column) to stain enteric neurones, respectively. Primary antibodies
were detected with GaM-IgG-Alexa-546 (red; CD55, CD46, and CD59)
and GaR-Ig-FITC (green; S100 and PGP9.5), respectively. CD55 immunoreactive cells, negative for S100, are neurones (arrow; glial cell,
arrowhead (A)). CD55 immunoreactive cells, PGP9.5 immunoreactive
cells are neurones (arrow; glial cell, arrowhead (B)). S100 immunoreactive glial cells (arrowhead) are negative for CD46 (C). PGP9.5
immunoreactive neuronal (arrow) and glial cells (arrowhead) are
negative for CD46 (D). CD59 is expressed on S100 negative
neurones (arrow) and on S100 immunoreactive glial cells
(arrowhead (E)). PGP9.5 immunoreactive neuronal (arrow) and glial
cells (arrowhead) express CD59 (F). In control sections, the first
monoclonal antibodies were omitted; no immunoreactivity was
observed (G). Lower magnification, showing the ring of CD55
immunoreactivity around the plexus (CD55 staining only (H)). Pictures
were obtained using a confocal microscope. The scale bars represent
10 mm (both left and right panels).
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Figure 3 Elastic fibres surround Auerbach’s plexuses contain CD55.
Colorectal cancer cryostat sections (5 mm) sections were stained using
immunohistochemistry with a monoclonal antibody (mAb) directed
against elastin (A) or anti-CD55 (Bric216 (B, C)), as described in
material and methods. Elastic fibres were present in a band around
Auerbach’s plexuses. Between the muscle cells scattered immunoreactivity was observed (A). Phosphatidylinositol specific phospholipase
C (PIPLC) treated submucosal plexus (B). Treatment with PIPLC cleaved
CD55 from plexus cells but not from elastic fibres. The same submucosal
plexus not treated with PIPLC (C). In control sections, the first mAb was
omitted; no immunoreactive was observed (data not shown). The scale
bar (in A) represents 25 mm and also applies to B and C.
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CD55 expression on neuronal and glial cells
To determine the mCRP expression pattern on glial cells and
neuronal cells within the plexuses, immunofluorescent
double stainings were performed. Neuronal tissue was
stained using the PGP9.5 antibody (green, cytoplasmic
staining pattern; fig 4B, D, F). This antibody also stained
glial cells. Glial cells were visualised using an anti-S100
antibody. This antibody exclusively detects glial cells (green,
cytoplasmic staining pattern; fig 4A, C, E). CD55 was present
in a homogeneous membranous expression pattern on
neuronal cells (fig 4A, B; arrows). In addition, a strong
CD55 signal was observed surrounding the plexuses and in
the muscle layers (fig 4H). A similar staining pattern was
observed with the MBC1 anti-CD55 mAb (data not shown).
In accordance with immunohistochemical staining, CD46
was detected within the plexus using immunofluorescence
(fig 4C, D) although a more limited number (and only
neuronal cells) of plexus cells were found to be positive. CD59
was abundantly expressed on the cell membrane of both
glial and neuronal cells, as observed with both methods
(fig 4E, F).
To compare mCRP expression patterns between neuronal
cells and glial cells from enteric plexuses and the CNS,
cryostat tissue sections of normal cortex, containing both
white and gray matter, were stained for expression of CD46,
CD55, and CD59, and S100 or PGP9.5, respectively (fig 5).
CNS neurones were negative for CD55 (fig 5D) whereas glial
cells in the CNS expressed CD55 (fig 5C). CD46 was
expressed on CNS neurones (fig 5B) and was absent on the
majority of CNS glial cells (fig 5A). CD59 was expressed on
both CNS glia cells and on CNS neurones (fig 5E, F,
respectively). No C3d could be detected in brain tissue
sections (data not shown). Similar staining patterns were
observed using immunohistochemistry (data not shown).
Expression of CD55 mRNA by neuronal cells
To confirm the observation that neuronal cells of the plexus
express CD55, mRNA in situ hybridisation (RISH) for CD55
was performed on paraffin sections of normal and colorectal
cancer tissue, as described in the materials and methods
section. CD55 mRNA was indeed expressed by neuronal cells
in Auerbach’s (fig 6A) and submucosal plexuses (fig 6B). No
CD55 mRNA was detected in enteric glial cells. CD55 mRNA
expression in the villi served as an internal positive control
(fig 6B). Muscle cells did not stain for CD55 mRNA (fig 6A).
Endothelial cells and leucocytes, present in local lymph nodes
or in the epithelial layer, were positive for CD55 mRNA (not
shown). RISH for b-actin on the same tissue was used as a
positive control to detect an appropriate mRNA signal. Glial
cells, neurones, and muscle cells all stained positive for
b-actin (data not shown). The sense probes were used as a
negative control and did not result in any detectable signal
(data not shown).
Expression of CD55 on ganglioneuroma tissue
To investigate if the CD55 expression level can be altered on
plexus neurones when normal plexus morphology is disturbed, the expression level of CD55 mRNA was determined
on appendix ganglioneuroma tissue using RISH. In this
tumour tissue consisting of malignant neuronal cells and
stroma, no distinct plexuses were recognised (fig 6C, D).
CD55 mRNA was overexpressed on these cells compared with
normal plexus neurones (fig 6D).

Figure 5 Expression patterns of membrane bound complement
regulatory proteins (mCRP) in the central nervous system. Brain cryostat
sections were double stained using immunofluorescence for CD46 (J448), CD55 (MBC1), or CD59 (Bric229), and S100 protein (left column)
to stain glial cells or protein gene product 9.5 (PGP9.5) (right column) to
stain neurones, respectively. Primary antibodies were detected with
GaM-IgG-Alexa-546 (red; CD55, CD46, and CD59) and GaR-Ig-FITC
(green; S100 and PGP9.5). CD46 was expressed in very low amounts
on occasional glial cells (A). CD46 was expressed in low amounts on
neurones (B). Glial cells expressed CD55 in high levels (C). Neurones
were negative for CD55 (D). CD59 was expressed on glial cells (E).
CD59 was expressed on neurones at intermediate levels (data not
shown). The scale bar (in A) represents 10 mm and also applies to B–F.

DISCUSSION
In the gut, as a port of entry for antigens and pathogens,
complement mediated damage of neuronal tissue is likely to
occur when insufficient amounts of complement regulatory
proteins, such as CD46 and CD55, are expressed. In the
present study, mCRP expression patterns on plexus cells were
investigated. It was shown that enteric neurones expressed
CD55 in contrast with CNS neurones. In accordance with
previous studies, CNS neurones were shown to express
minimal amounts of CD46 and CD59 and lack CD55.16 18 21 22
An explanation for the difference in CD55 expression may be
that CNS neurones are generally not exposed to antigens,
pathogens, and activated complement components due to the
presence of the blood-brain barrier whereas neurones of the
enteric plexuses might be exposed more often to an
inflammatory process.1 Therefore, it is conceivable that
enteric neurones have to upregulate CD55 expression to
protect themselves from complement mediated injury.23
In contrast with neuronal cells, glial cells in the CNS have
been described to express CD46, CD55, and CD59.22–27 In the
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present study, no CD55 RNA could be demonstrated in
enteric glial cells whereas protein expression was observed in
CNS glial cells. This suggests that enteric glial cells are
protected against complement mediated injury in a different
way.
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Acellular CD55 staining observed around the plexuses
suggests that this CD55 might provide an alternative
protection mechanism for complement mediated injury of
CD55 negative glial cells. It has previously been observed that
CD55 can be covalently attached to elastic fibres,28 29 and that
elastic fibres are associated with enteric plexuses.30 CD55 has
been shown to bind to elastic fibres when it is in the
phosphoinositol (PI) anchorless form.28–31 We demonstrated
here that PIPLC treatment cleaved CD55 from cells within the
plexuses but not from the surrounding elastic fibres,32
suggesting that it is indeed covalently linked to these fibres.
This CD55 is most likely produced by enteric neurones
because these are the only cells in the vicinity of the plexuses
positive for both CD55 mRNA and protein.
To investigate the efficiency of CD55 expression on
neurones and elastic fibres with regard to complement
activation, the deposition pattern of C3d was determined in
and around the enteric plexuses. C3d was chosen because
this split product of C3 remains attached to the target cell
membrane after degradation by factor I. It was observed that
both plexus neurones and glial cells were negative for C3d. In
contrast, the ring of elastic fibres that stained positive for
CD55 was also highly positive for C3d. This indicates that
elastic fibre bound CD55 is indeed very effective in controlling complement activation, resulting in split product
deposition near the elastic fibre bound CD55, and thus
protecting the cells of the enteric plexus.
Abnormalities in mCRP expression on enteric neurones
and glial cells might affect the course of diseases affecting
peripheral neuronal tissue. Previously, associations have been
made between plexus abnormalities and inflammatory
conditions5 6; for example, in Crohn’s disease, where disruption of the enteric glial network is an early event in
pathogenesis5 8 or in Hirschprung’s disease where during
development neurones fail to migrate to the intestine.8 On
complement activation, by for example autoantibodies5 or
bacteria, CD55 can provide the essential protection of enteric
plexuses against induction of an inflammatory response,
mediated via complement fragments such as C5a or iC3b or
direct complement mediated lysis. Downregulation of mCRP
might allow complement mediated injury and result in onset
or progression of disease.
In contrast, upregulation of mCRP expression may offer
protection against complement mediated attack. Overexpression of mCRP has been described for several tumour
types (for example, colorectal cancer).11 33 34 Overexpression
of CD55 by tumours originating from neuronal tissue is
however not usual. Neuroblastoma cells do not or minimally
express this mCRP.32 27 In the present study, we have
demonstrated that ganglioneuroma cells derived from intestinal tissue overexpress CD55 mRNA compared with normal
enteric neurones. This suggests that CD55 expression can be
modulated on enteric neuronal cells. These altered CD55
expression levels may affect the course of disease.
In summary, the present study describes for the first time
CD55 mRNA expression in peripheral neurones and lack of
CD55 mRNA expression of peripheral glial cells. Furthermore,
our study suggests that CD55 negative peripheral glial cells in
the colon may effectively be protected by CD55 attached to
elastic fibres that surround the enteric plexuses. Finally, we
have demonstrated that, in contrast with tumours originating
from other neuronal tissue, CD55 expression is increased on
neuroganglioma cells, suggesting that the level of mCRP expression on enteric neurones may affect the course of disease.

ACKNOWLEDGEMENTS
We thank pathologist Dr J Morreau and neuropathologist Dr SG van
Duinen for their assistance in histology and J Broderick Smith for
improving the English. This study was sponsored by the Dutch
Cancer Society, grant No 99032.

Gut: first published as 10.1136/gut.2003.026773 on 11 March 2004. Downloaded from http://gut.bmj.com/ on January 8, 2023 by guest. Protected by copyright.

Figure 6 Enteric neurones express CD55 mRNA. RNA in situ
hybridisation (RISH) was performed on colorectal cancer tissue and
normal colon tissue sections, as described in material and methods.
Auerbach’s (A) and submucosal (B) plexus neurones (arrow) express
CD55 mRNA in contrast with the surrounding glial (arrowhead) and
muscle cells. No differences in mRNA expression in enteric neurones
were observed between normal colon and cancer tissue. RISH revealed
high expression levels of CD55 mRNA in ganglioneuroma cells (C)
(arrow). The sense probe was used as a control and did not result in any
signal (data not shown).
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