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Immunohistochemical Study of the Squamous Epithelium
Antigen and the Possibility of Using It as a Marker of

Squamous Cell Carcinoma
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N. V. Marshutina, and K. K. Pugachev
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With the use of polyclonal antibodies to the squamous epithelium antigen it is dem-
onstrated that small amounts of this marker are expressed in the cytoplasm of some
cells in the prickle-cell layer of the epithelium. The amount of this antigen increases
in the parabasal layer of squamous epithelium with the severity of the dysplastic pro-
cess. Study of 115 specimens of various histological types of tumors, shows that the
specificity of the antibodies for the squamous epithelinm antigen is 97.4% for squa-
mous cell carcinomas. Thus, this antigen can be used for the identification of squa-
mous cell carcinomas from nondifferentiated tumors.

Key Words: squamous epithelium antigen; squamous cell carcinomas; immunohistochemical study

An antigen originally identified as a protein as-
sociated with cervical squamous cell carcino-
ma was described previously [1,2]. Here we
report immunohistochemical data on normal,
dysplastically altered, and malignant tissues ob-
tained with the use of antibodies to the squa-
mous epithelium antigen (SEA). Our objective
was to assess he possibility of using SEA for
refining immunohistochemical diagnostics in
oncology.

P. A. Gertsen Institute of Oncology, Russian Ministry of
Health, Moscow. (Presented by V. I. Chissov, Member of
the Russian Academy of Medical Sciences)

MATERIALS AND METHODS

Tissue samples from 115 patients with tumors of
various localization and histogenesis were obtained
from the Surgery Department and the Pathomor-
phology Archive of th eP. A. Gertsen Institute of
Oncology (Moscow). They were fixed in formalin
and embedded in paraffin. Serial sections (4 n
thick) were deparaffinated by the standard method.
The SEA was visualized by the indirect immunop-
eroxidase method. Endogenous peroxidase was in-
hibited with 0.03% H,O, in methanol, and the
sections were treated for 30 min at 37°C with
anti-SEA antibodies (8-10 ug/ml), washed with

0007-4888/95/0002-0203$12.50 ©1995 Plenum Publishing Corporation
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Fig. 1. Squamous cell lung carci-
noma. The immunoperoxidase reac-
tion reveals the squamous epithelium
antigen in the cytoplasm of tumor
cells. Counterstaining with hema-
toxylin. x250.

phosphate-buffered saline (PBS, pH 7.4), and in-
cubated with anti-rabbit immunoglobulins conju-
gated with horseradish peroxidase (1:32, N. F.
Gamaleya Institute of Epidemiology and Microbi-
ology, Moscow). A 0.05% solution of 3,3'-dia-
minobenzidine in PBS (pH 7.4) with 0.05% H,0,
was used as a substrate. After the reaction the
sections were counterstained with hematoxylin.
Nonimmune rabbit serum (1:100) and PBS (pH
7.4) were used as controls. Anti-SEA antibodies
were isolated from rabbit anti-SEA antiserum ab-
sorbed by lyophilized extracts of normal human
tissues [1,2], using an affinity sorbent: an extract
of squamous cell carcinomas in 3 M KCl immo-

TABLE 1. Expression of SEA in Tumors of Different Organs

Number of cases

Localization
studied positive
Squamous cell carcinomas
Cervix 50 i 50
Esophagus 17 17
Larynx 2 2
Lung 9 7
Total 78 76

(ﬁA%

Note. An asterisk indicates that the reaction occurred in some
cells.

bilized on BrCN-activated Sepharose-4B (Phar-
macia) [2].

RESULTS

The anti-SEA antibodies were tested in normal
and pathologically altered cervical tissues. In nor-
mal squamous epithelium, the antigen was detected
in the cytoplasm of some cells of the superficial
and prickle-cell layers. The antigen was not de-
tected in the columnar epithelium of the cervical
canal. A weak positive reaction was observed in
metaplastized squamous epithelium and in the re-
serve cells. The amount of the marker increased
with the severity of the dysplastic process in squa-
mous epithelium, particularly in highly differenti-
ated intraepithelial carcinoma. The antigen was
expressed in all specimens of cervical tumors di-
agnosed as squamous cell carcinoma in the areas
of both low and high differentiation (Table 1).
However, in the latter case large amounts of the
antigen were revealed. Its most intense accumula-
tion occurred in the foci of pronounced keratini-
zation with formation of cancer “pearls.” There
was no specific SEA staining on the sections of
cervical tumors morphologically diagnosed as
adenocarcinoma.

Using anti-SEA antibodies, we also studied
tumors of other localization and histogenesis
(Tables 1 and 2; Fig. 1): squamous cell carcino-
mas with various degrees of differentiation,
adenocarcinomas, mucoepithelioid, dimorphous and
small-cell cancer, leiomyosarcoma, and carcino-
sarcoma. In squamous cell tumors the antigen was
detected in the cytoplasm of tumor cells, as in
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TABLE 2. Expression of SEA in Various Esophageal Tumors

Morphological type ! Number of Expression of SEA
of tumor cases
Squamous cell carcinoma 17 Antigen expressed in tumor epithelium in large amounts at sites
of keratinization with formation of “pearls.” In squamous
epithelium antigen present in cytoplasm of some cells.
Dimorphous cancer 4 Antigen detected in squamous component of tumor; in

intequmentary squamous epithelium it is detected in
cytoplasm of some cells.

Carcinosarcoma i As above.
Adenocarcinoma 2

Small —cell cancer 1 As above.
Leiomyosarcoma 1 —-"—

Small amounts of antigen present only in integumentary
squamous epithelium.

squamous cervical carcinomas, its amount being
greater in areas of higher differentiation. The re-
action was much less intense in low-differentiated
tumor cells. In highly differentiated keratinous can-
cers the antigen was accumulated predominantly in
the cytoplasm of tumor cells which were in a state
of parakeratosis. Thus, highly differentiated squa-
mous carcinomas contained greater amounts of SEA
than low-differentiated tumors. In cases of dimor-
phous or mucoepisquamous cell esophageal cancers,
the antigen was revealed in the squamous compo-
nent but was absent from the glandular component
of the tumor.

In esophageal carcinoma, SEA was expressed
only in the integumental squamous epithelium and
was not detected in tumor cells. In tumors mor-
phologically diagnosed as small-cell cancer and
leiomyosarcoma, the antigen was detected omnly
in the integumental squamous epithelium, tumor
cells being antigen-negative. In esophageal carci-
nosarcomas, the epithelium component of which
was represented by keratinous squamous cell car-
cinoma, the cytoplasm of tumor cells contained
SEA deposits.

Thus, SEA is detected in the large majority of
carcinomas with squamous cell differentiation. An-
tigens with similar characteristics have been de-
scribed in a number of studies [3,5,6]. Clinical
evaluation of SEA as a marker has been performed
in some clinics and laboratories, and the results
indicate that it is useful to determine its serum
content for monitoring the course of squamous cell
carcinoma of various localization (predominantly
head, neck, and gynecological tumors, as well as
neoplasms of the upper respiratory tract and ali-
mentary canal) and for early diagnosis of recur-
rences [8-10]. Investigations of the tissue expres-
sion of SEA have made it possible to evaluate SEA
as a marker which is a normal component of the

mucosa and which reflects a certain level of cell
differentiation [7]. There is evidence allowing for
an optimistic interpretation of the expression of
the antigen associated with pulmonary small-cell
cancer, providing a statistically significant correla-
tion between the presence of the antigen in the
tumor and a favorable prognosis of the disease [4].

Our anti-SEA antibodies can be regarded as
an experimental and diagnostic tool for subtyping
malignant tumor cells and tissues with precan-
cerous alterations. The expression of SEA is maxi-
mal in cells with a relatively high degree of dif-
ferentiation. In this case both an increase and a
decrease (for example, in low-differentiated cancer)
in the degree of tissue maturation correlates with
the level of expression of SEA. Consequently, like
TA-4 antigen [7,8], SEA can be considered one
of the markers of a certain level of cell differen-
tiation and used with this characteristic taken into
consideration. The presence of SEA in some cells
of glandular tumors (stomach or lung cancer) can
probably be regarded as a sign of double differen-
tiation of cells in a neoplasm. This fact requires
further investigation. Specifically, it can be useful
for the development of prognostic criteria of the
use of SEA as a marker of squamous cell differ-
entiation.

We hope that the squamous epithelium anti-
gen will be used as a marker of squamous epithe-
lium together with other immunohistochemical tools
of tumor diagnostics.
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9.

Use of Glutathione Inhibitors and Glutathione Transferases

to Overcome Tumor Resistance to Cytostatics In Vivo

F. V. Donenko, S. M. Sitdikova, A. O. Kabieva, B. E. Polotskii,
Z. 0. Machaladze, M. 1. Davydov, and L. V. Moroz
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Preincubation of cells of BDF1 hybrid mice with P388 leukemia with doxorubicin and
buthionine sulfoximine leads to the manifestation of a therapeutic effect of the antibi-
otic. Injection of buthionine sulfoximine and ethacrinic acid to mice with leukemia
does not alter the therapeutic effect of the antibiotic.

Key Words: glutathione; glutathione transferases; buthionine sulfoximine; ethacrinic acid;

resistance

The possible contribution of glutathione and giu-
tathione-dependent enzymes to the maintenance of
tumor cell resistance to cytostatics is being widely
discussed at present. The levels of glutathione and
glutathione-S-transferases have been shown to be
increased in cells with muitiple drug resistance
phenotypes and in those resistant to alkylating
agents [5,7]. In this connection the use of drugs
inhibiting the activity of these enzymes and/or
reducing the glutathione content is one of the
methods of overcoming tumor cell resistance to
cytostatics. Some reports advocate such an ap-
proach. However, these studies were carried out in
vitro, and, hence, the possibility of using inhibi-
tors of glutathione and glutathione transferases to
overcome tumor resistance to cytostatics in vivo is

Department for the Study of New Antitumor Drugs and
Department of Thoracic Oncology, Cancer Research Center,
Russian Academy of Medical Sciences, Moscow. (Presented
by N. N. Trapeznikov, Member of the Russian Academy of
Medical Sciences)

still undocumented. The importance of such stud-
ies is self-evident, for obviously it is sometimes
virtually impossible to attain in vivo the drug con-
centrations which are used in vitro.

We investigated the effects of buthionine
sulfoximine (BSO), a glutathione-S-transferase in-
hibitor, and ethacrinic acid (EA), a glutathione in-
hibitor, on the abolishment of doxorubicin (DX)
resistance of mouse leukemia P388 with induced
antibiotic resistance (P388/DX). Previously we dem-
onstrated a 3.5-fold increase of glutathione trans-
ferase activity in P388/DX leukemia cells in com-
parison with the initial sensitive strain, this per-
mitting us to use this tumor strain as a model [1].

MATERIALS AND METHODS

Experiments were carried out with hybrid BDF1
mice aged 2 to 3 months. P388 leukemia cells
sensitive to DX (P388/0, tumor strain bank of the
Cancer Research Center, Russian Academy of
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