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Expression of CD15 in normal and metaplast'ic
Paneth cells of the digestive tract

A Ariza, D Lopez, E M Castella, C Munioz, M J Zuijar, J L Mate

Abstract
Aims-To substantiate that incubation
with monoclonal antibody CD15 (C3D-1)
elicits a distinctive immunoreaction in
normal small intestinal Paneth cells, nor-
mal and metaplastic Paneth cells along
the digestive tract were assessed to deter-
mine whether they are also immunoreac-
tive to CD15.
Methods-Paneth cells in paraffin wax
embedded specimens of normal small
intestine, appendix and proximal ascend-
ing colon, and from cases of chronic
gastritis and ulcerative colitis were inves-
tigated immunohistochemically for lyso-
zyme and CD15 antigen expression by
means of the avidin-biotin peroxidase
complex method.
Results-CD15 antibody reacted with a
high proportion ofboth normal and meta-
plastic Paneth cells. Paneth cell immuno-
reactivity to CD15, however, was less
intense and less extensive than to anti-
lysozyme antibody, though the latter also
stained many other cell types and was
more commonly associated with non-
specific background staining.
Conclusions-CD15 seems to be a valu-
able adjuvant for the study of Paneth cells
in the normal and diseased digestive tract.
Furthermore, as CD15 has been shown to
be involved in activation ofphagocytes, its
expression in Paneth cells reinforces their
proposed role as antimicrobial agents and
regulators of the intestinal flora.
(7 Clin Pathol 1996;49:474-477)
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Paneth cells constitute one of the four major
epithelial cell types of the mucosa of the small
intestine, caecum, appendix, and proximal
ascending colon.' They also display a well
known tendency to appear in many other ana-

tomical locations in a variety of pathological
conditions. Thus, Paneth cells are often
present in other segments of the digestive tract,
such as the stomach in chronic gastritis and
colon in ulcerative colitis.4 5 Moreover, ele-
ments variably construed as Paneth or Paneth-
like cells have been detected outside the diges-
tive tract-for example, in the testis,6 the
uterine cervix,7 and the prostate.8 9

In spite of the highly characteristic histologi-
cal appearance displayed by Paneth cells (pyra-
midal shape and supranuclear, intensively

eosinophilic granules), other cell types can
mimic them quite effectively.69 Discrimination
between Paneth-like changes and true Paneth
cells is best achieved by means of immunohis-
tochemistry, but this approach is hampered by
a paucity of adequate markers. Lysozyme con-
tent,3 shared with many other cell types, is vir-
tually the only feature that can be used by
pathologists to achieve immunohistochemical
recognition of Paneth cells. Investigation of
other markers, such as a zinc binding protein
(ZBPP-1),'0 is not readily available or feasible
in most histopathology laboratories, and the
same can be said for pokeweed lectin binding,"
group II phospholipase A2,"2 13 tumour necro-
sis factor a,"4 " CD1 mRNA,'6 or anionic
sites. 17
We have observed that incubation with

monoclonal antibody CD 15 gives rise to a
positive immunoreaction in normal small
intestinal Paneth cells. To confirm this finding,
we have addressed the question of whether
normal and metaplastic Paneth cells in various
locations in the digestive tract are immunore-
active to CD15. Confirmation of CD15 as a
marker for Paneth cells may improve our abil-
ity to detect these cells immunohistochemically
and to elucidate their function.

Methods
Five archival cases of right hemicolectomy for
carcinoma of the ascending colon were re-
trieved from the archives of the Department of
Pathology, Hospital Universitari Germans
Trias i Pujol. Haematoxylin and eosin stained
sections were examined for histological evi-
dence of Paneth cells and representative blocks
were selected (one each from normal terminal
ileum, appendix, and proximal ascending
colon) from each case.

Metaplastic Paneth cells are generally
present in chronic gastritis and ulcerative coli-
tis. Five examples of each with a large number
of metaplastic Paneth cells were retrieved from
the archives: gastrectomy (carried out because
of carcinoma) specimens for chronic gastritis
and colectomy specimens for ulcerative colitis
(table 1). One block per case (from the left
colon in the cases of ulcerative colitis) was
selected. All samples had been fixed in 10%
buffered formalin, processed routinely, and
embedded in paraffin wax.

IMMUNOHISTOCHEMISTRY
Sections, 5 gm thick, were cut from each block
and deparaffinised. The tissue was hydrated,
heated in a microwave oven (3 x three minutes,
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CD15 expression in Paneth cells

Table 1 CD15 immunoreactivity in Paneth cells

Tissue type No. of cases Extent (o%) * Intensity**

Normal ileum 5 100, 100, 50, 50, 75 +++, +++, ++, ++, ++
Normal appendix 5 100, 75, 50, 50, 100 +++, ++, ++, ++, +++
Normal ascending colon 5 100, 100, 50, 0, 100 +++, +++, ++, -, ++
Chronic gastritis 5 75, 75, 100, 100, 100 ++, +++, +++, ++, +++
Ulcerative colitis 5 50, 100, 100, 100, 100 ++, +++, ++, +++, +++

*Percentage of Paneth cells with CD 15 immunoreactivity in each of the five cases for each tissue
type.
**Intensity of CD 15 immunostaining in each of the five cases for each tissue type; score:

absent; + = weak; ++ = moderate; +++ = strong.

with two minute intervals) in buffered citrate
(citric acid and sodium citrate, pH 6.0), and
incubated with rabbit serum (30 minutes).
Sections were then incubated with CD 15
(mouse monoclonal antibody directed against
purified neutrophils from normal human
peripheral blood (clone C3D-1; Dako, Glos-
trup, Denmark)) at a dilution of 1 in 50 for 22
hours at room temperature. The slides were
washed and incubated with biotinylated rabbit
anti-mouse immunoglobulin antibodies (di-
luted 1 in 700), placed in phosphate buffered
saline (PBS) containing 6% hydrogen peroxide
for 15 minutes at room temperature, and incu-
bated with the avidin-biotin peroxidase com-
plex (Dako).
To detect expression of lysozyme, sections

were digested with saponin (30 minutes) and
incubated with swine serum (30 minutes).
Sections were then incubated with rabbit anti-
human lysozyme polyclonal antibody (Dako),
diluted 1 in 300, for 22 hours at room
temperature. The slides were washed and incu-
bated with biotinylated swine anti-rabbit im-
munoglobulin at a 1 in 1000 dilution and then
with the avidin-biotin peroxidase complex
(Dako). 3,3'-diaminobenzidine tetrachloride
(Serva, Heidelberg, Germany) was used as the
chromogen and the sections were counter-
stained with Harris's haematoxylin. In the con-
trols a non-immune mouse serum replaced
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CD 15 and a non-immune rabbit serum was
used in lieu of the anti-lysozyme polyclonal
antibody.

Evaluation of all stains was carried out
simultaneously by the authors on a multihead
microscope. The number of cells immuno-
stained was calculated as a percentage (0, 25,
50, or 100%) of the number of Paneth cells
identified as such on the haematoxylin and
eosin stained sections. The intensity ofimmuno-
reactivity was graded as absent (-), weak (+),
moderate (++), or strong (+++).

Results
On staining with haematoxylin and eosin
abundant Paneth cells were observed in the
crypts of the normal terminal ileum, appendix,
and proximal ascending colon in all five right
hemicolectomy specimens. Variable numbers
of metaplastic Paneth cells were also observed
in the cases of chronic gastritis and ulcerative
colitis. When the haematoxylin and eosin and
immunohistochemical stains were compared
(figs lA-C), the anti-lysozyme antibody
stained 90-100% of the Paneth cells identified
on the haematoxylin and eosin sections. The
proportion detected using the CD 15 antibody
oscillated between 50 and 100%. In one of the
samples of normal colonic mucosa, however,
none of the Paneth cells was highlighted by
either antibody. There was no difference in
staining of normal and metaplastic Paneth cells
with CD15.
CD 15 expression in Paneth cells was visual-

ised as diffuse, slightly granular cytoplasmic
staining, often accompanied by distinct stain-
ing of the plasma membrane. The CD 1 5 signal
was often less intense (moderate to strong)
than that achieved on staining with the
anti-lysozyme antibody.
A continuous, well defined linear CD 15 sig-

nal highlighted the enterocyte brush border in
almost every instance. CD15 immunoreactiv-
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Figure 1 Normal small intestinal Paneth cells on staining with (A) haematoxylin and eosin, and (B) CD15 and (C) anti-lysozyme antibodies (x400).
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ity was observed in goblet cell vacuoles and
single, paranuclear dot-like structures, possibly
enterocyte Golgi apparatus, were also seen.
However, Paneth cells could be readily distin-
guished by their pancytoplasmic positivity and
triangle shaped outline.
CD1 5 positive granulocytes in the lamina

propria were also observed. The anti-lysozyme
antibody, however, usually stained much great-
er numbers of inflammatory cells and resulted
in a higher degree of non-specific background
staining. Table 1 summarises these results.

Discussion
Of the four major epithelial cell types of the
small intestinal mucosa (absorptive, goblet,
endocrine, and Paneth), the one that has
remained the most enigmatic is the Paneth
cell.' ' Although more than a century has
elapsed since this cell first came to the
attention of Josef Paneth, its exact function
is still unkown. Recently, however, the identifi-
cation of Paneth cells as producers of antimi-
crobial polypeptides (defensins or cryptdins),
suggesting that these cells may play a crucial
role as regulators of the intestinal microbial
flora, has elicited renewed interest in their biol-
ogy.'8 19

As illustrated by Adlakha and Bostwick,' and
others,8 20 21 lysozyme has been the only Paneth
cell marker of practical use to histopatholo-
gists. It should be noted, however, that Sawada
et al'° have developed a monoclonal antibody
directed against a zinc binding protein
(ZBPP-1) in rat Paneth cells. Paneth cell cyto-
plasmic granules and a population of mono-
nuclear cells in the digestive tract mucosa
stained positively with this monoclonal anti-
body. As these antibodies cross-react with
human intestinal Paneth cells, they may
become a powerful, although not readily avail-
able, tool for the study of Paneth cells in
normal and disease states. Pokeweed (Phylo-
tacca americana) lectin, which binds murine
intestinal Paneth cells, is also a promising find-
ing." Pokeweed lectin stained secretory gran-
ules of small intestinal Paneth cells in mice and
rats, with a distribution identical with that
obtained on staining with anti-lysozyme anti-
bodies.

In the present study, the fact that CD1 5 and
anti-lysozyme antibody both failed to highlight
any Paneth cells in one case of normal colonic
mucosa may be attributed to the vagaries of the
fixation process.
CD15 is commonly used in histopathology

laboratories, particularly for detecting Reed-
Sternberg cells and discriminating between
carcinoma and mesothelioma."'5 CD 15
(C3D-1) immunostains Paneth cells, Reed-
Sternberg cells, Hodgkin cells, certain carci-
noma cells, mature granulocytes, and dendritic
reticulum cells. In common with the Leu-Ml
and Tii 9 antibodies, C3D-1 reacts with an
epitope involving the carbohydrate sequence
3-fucosyl-N-acetyllactosamine, also known as
X-hapten, X-determinant, or CD15 antigen."224

Expression of CD 15 in Paneth cells poses
some challenging questions about the function
of this marker. The study by Lund-Johansen et

af" on activation ofhuman phagocytes through
carbohydrate antigens may be very helpful in
this regard. According to these authors, CD15
may act as a receptor capable of signal
transduction and phagocyte activation in leu-
cocytes, as antibody cross-linking of CD 15
induces moderate release of calcium ions into
the cytoplasm and strong stimulation of the
oxidative burst. The Paneth cell, in its pro-
posed role as a regulator of the intestinal
microbial flora, may well make use of CD15 as
a receptor to trigger its antimicrobial functions.
Although less sensitive than anti-lysozyme

antibody, CD15 may prove to be a valuable
marker for the study of Paneth cells in the
developing intestine, gastrointestinal inflam-
matory disease, and neoplasia of the digestive
tract. Besides being present with metaplastic
features in inflammatory conditions, Paneth
cells with neoplastic features may also accom-
pany adenomas and carcinomas of the stomach
and intestine.'0 21 2729 Thus, the Paneth cell, far
from being an innocent bystander in the gut,
participates in the response to a variety of
inflammatory and neoplastic stimuli. Hope-
fully, unravelling the functional purpose of
CD1 5 expression in Paneth cells will clarify the
significance of this participation.
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