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In the

present study we investigated the cytokeratin (CK) polypeptide expressilcm in gastric and colonic adenocarcinomas.
A battery
of monoclonal anti-cytokeratin-specific
antibodies and anti-vimentin were used. While the majority of cases displayed simple epithelial
characteristics,
in three of 17 cases of gastric adenocarcinomas
and
in one of 20 cases of colonic adenocarcinomas,
CK polypeptides
13 (54 kd) and 16 (48 kd) were occasionally
detected. These CK
polypeptides, characteristic of squamous nonkeratitiing
epithelia,
were found in cases in which no evidence of squamous differentiation could be demonstrated
by histologic examination. We believe
that the presence of these unique CK polypeptides
paints to the
squamous differentiation
potential of the tumor cells. HUM PATHOL
23:695-702.
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MATERIALS

AND METHODS

Tissue samples consisted of 17 gastric and 20 colonic adenocarcinomas.
Ten specimens of normal stomach and colonic
tissue at a distance from the tumor were used as controls. The
tissues were snap frozen in isopentane
precooled
in liquid
nitrogen
and stored at 70°C until used as previously
described.“.‘” For histologic examination,
the tissues were fixed
in 10% buffered formalin. embedded
in paraffin. and stained
with hematoxylin-eosin.

Antibodies
A series of anti-CK, polypeptide-specific
monoclonal antibodies as well as anti-vimentin
(Sigma Immunochemicals,
Rehovot, Israel) were used in this study. These included the
following: (1) KG-8.13, a broad-spectrum
anti-CK antibody
reacting with CK polypeptides
1, 5, 6, 7, 8. 10, 11, and 18,
and present in all human epithelial cells”; (2) KM-4.62, reacting with human CK polypeptide
19. which is present in
simple epithelia and in the basal layer of squamous epithelialR;
(3) KS-B1 7.2. reacting with human CK polypeptide
18, present
in simple epithelia5; (4) KS-8.58, reacting with human CK
polypeptides
13 and 16, which are present in nonkeratinizing
squamous epitheliumlg;
(5) KS-lA3, reacting with human CK
polypeptide
13, which is present in nonkeratinizing
squamous
epithelium
(in addition, it stains the basal layer of epidermis
and myoepithelial
and reserve cells of glandslj5; (6) KK-8.60.
reacting with human CK polypeptides
10 and 16, which are
present in keratinizing squamous epitheliumlg;
(7) KS-2.1, an
anti-CK monoclonal
antibody that reacts with several human
simple and squamous epithelia (in endocervical
glands it stains
the reserve and ciliated cells; the specificity of this antibody is
unknown because it does not react with any CKs in Western
blot analysis)‘; (8) KB-8.37. reacting with CKs of unknown
specificity (this antibody reacts with CK filaments in the basal
layer of stratified squamous epithelium);
and (9) V-13.2 ant]vimentin monoclonal
antibody (this antibody does not react
with simple, pseudostratified,
or transitional epithelium in humans)
The different monoclonal
antibodies
used were applied
for immunohistochemical
labeling as undiluted
hybridoma
culture supernatants.
The secvndary antibodies were atfinity
purified goat antibodies
raised against mouse (Fab’)2, and
conjugated
to lissamine rhodamine sulphonyl chloride as prrviously described.“‘~”

Adenocarcinomas
are the most common type of tumor found in the gastrointestinal
tract. Histologically, adenocarcinomas
may be well differentiated,
predominantly
composed of glandular structures, or anaplastic, featuring
individually infiltrating cells, and often may have a signetring appearance indicative of mucus production.‘,”
Squamous diflersentiation in these neoplasms is a rare phenomenon thoug-ht to arise from squamous epitheiium of adjacent structures
(ie. esophagus or anus, etc) or by a
metaplastic process of the simple epithelium.‘.
Previous studies have shown that metaplastic squamous cells not only adopt the typical morphology but also
express proteins typical of squamous epithelium.
Most
useful in that aspect are intermediate
filament proteins.“,”
Recent biochemical
and immunohistochemical
studies
have examined the phenotypic expression of intermediate
tilament proteins in human gastrointestinal
adenocarcinoma cells. The cytokeratins (CKs), numbered
according
to Mall et al,” expressed in the gastric tumors were polypeptides 7, 8. 18, and 19,‘.” although CK7 was not found
by Osborn et al.’ Adenocarcinoma
of the colon expressed
three types of CK polypeptides:
8, 18, and 19.‘~“~‘“~‘”In
the present study we investigated the CK profile of gastric
and colonic carcinomas and found evidence of squamoustype CK proteins in cases in which evidence of squamous
differentiation
could not be demonstrated
by histologic
examination
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lmmunohistochemistry
The frozen tissue samples were cut at 5 km with a JungKeic hert cryostat (Heidelberg.
Germany). The frozen set ticms
wrre allowed to dry on the glass and were then acetone fixed
and immunolaheled
as previously dezcribecl.““,”
Fol- immunolluorescence,
sections were examined with il Zeiss Axiphor
mic-roscope equipped
for epifluorescence
using a plan-apochromat X40/l .O oil iris objective.
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FIGURE I.
tmmunofluorescence microscopy of well-differentiated adenocarcinoma of stomach with monoclonal antibodies: (top
left) KS-B17.2, (top right) KM-4.62, (center left) KSIA3,
(center right) KS-8.58, (bottom left) KS-2.1. and (bottom right) KK-8.60. Note
positive staining with antibodies KM-4.62, KS- 817.2, and KS-2.1. Few cells were positive with antibodies KS-IA3 and KS-8.58. and
no stainrng was observed with antibody KK-8.60 Bar = 25 pm.

696

CK POLYPEPTIDE

IN GI ADENOCARCINOMAS

(Levy et al)

FIGURE 2. Hematoxylin-eosin staining (top left) and immunofiuorescence microscopy (all other panels) of moderately differentiated
carcinoma of stomach: (top right) KM-4.62. (center left) KS-lA3, (center right) KS-8.58, (bottom left) KS-B17.2, and (bottom right)
KS-2. I. Note positive staining of tumor cells with antibodies KM-4.62, KS-B1 7 2. and KS-2.1, Antibodies KS-IA3 and KS-8.58 stained
positive in few tumor cells. Bar - 25 pm.
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FIGURE 3. Hematoxylin-eosin staining (top left) and immunofluorescence
microscopy (all other panels) of well-differentiated
adenocarcinoma (intestinal type) of the stomach: (top right) KM-4.62. (center left) KS-B17.2. (center right) KS-2.1, (bottom left)
KS-IA3, and (bottom right) KS-8.58. Note positive staining of tumor cells with antibodies KM-4.62, KS-B17.2, and KS-‘2.1. Antibodies
KS-IA3 and KS-8.58 stained positive in few tumor cells. Bar = 25 pm.

(Figs 1 to 3). Antibodies
KS-lA3 and KS-8.58 (Fig 3
center left and center right, Fig 4 center left and center
right, and Fig 5 center left and center right) stained
tumor cells of one case of well-differentiated,
intestinaltype adenocarcinoma,
one case of moderately
differ-

entiated adenocarcinoma,
and one case of poorly differentiated
adenocarci~loma.
Interestingly.
no typical
morphologic
characteristics
of squamous cells were ohserved in those tumor cells. An attempt to analy/c the
CK content of a case of poorly differentiated
adeno698
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tematoxytin-eosin staining (top left) and immunofluorescence microscopy (all other panels) of Invasive adenocarcinoma
of the colon (top right) KS-B17.2, (center left) KS-IA3, (center right) KS-8.58. (bottom left) KM-4.62. and (bottom right) KS-2.1. Note
positive staining with antibodies KS-B17.2, KS-lA3. KM-4.62, and KS-Z. 1 Antibody KS-8.48 only focally stains tumor cells. Bar L 25
Llrr

FIGURE 4.
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FIGURE 5. Hematoxylin-eosin staining (top left) and immunofluorescence microscopy (all other panels) of villous-tubular adenoma
of the same case as in Fig 4, with the following antibodies: (top right) KS-8.13, (center left) KS-B17.2, (center right) KS-IA3, (bottom
left) KM-4.62, and (bottom right) K5-2.1. Note positive staining with K.58.13, KS-B17.2, and KM-4.62. No staining is seen with KS-IA3.
Bar = 25 urn.

Colonic Tumors

ferentiated
adenocar-~irlonla.
All
;lclerlo~ar~cinoii~l
specimens
studied
were strongly
labeled
with mtibodies KM-4.62
and KS-B1 7.2 (Figs 4 and 5). Staining
of carcinoma
with antibody
KM-4.62
showed
stronger
staining
ofco10~1 carcinonla
than the adjacent
normal

Thv study included
1 2 cases of well-difkrentiated
aderiocal-cinolria,
seven
cases of moderately
differentiatetl
adenocar~inolna,
and one case of poorly dif-
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