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BACKGROUND. Human chorionic gonadotropin (hCG) is a glycoprotein hormone

comprised of two dissimilar subunits (a and b) and normally is synthesized by

trophoblastic tissue. Although hCG expression has been identified in a variety of

neoplastic tissues, to the authors’ knowledge no investigation has centered on

tumors of oral origin.

METHODS. Oral squamous cell carcinomas (OSCC) were studied in comparison

with oral fibromas for the presence of hCGb using the avidin-biotin-peroxidase

complex immunohistochemical technique.

RESULTS. hCGb immunoreactivity was identified in 29 of 45 OSCC (64%). The

positively staining cells in each tumor specimen were few (range, 0.5-5%) and were

scattered throughout the tumor. When tumors were classified according to grade,

it was found that hCGb staining was positive in 5 of 15 well differentiated OSCC

(33%), in 12 of 15 moderately differentiated OSCC (80%), and in 12 of 15 moder-

ately to poorly differentiated OSCC (80%). hCGb immunoreactivity could not be

demonstrated in any of the oral fibromas.

CONCLUSIONS. The presence of hCGb positive tumor cells appears potentially to

reflect a malignant behavior of OSCC. Cancer 1999;85:757– 62.
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Human chorionic gonadotropin (hCG) was discovered by Hirose1

and Ascheim and Zondeck2 78 and 70 years ago, respectively. It is
a glycoprotein hormone comprised of noncovalently linked a and b

subunits.3-5 Although the a subunit is shared by other glycoprotein
hormones such as luteinizing hormone, follicle-stimulating hormone,
and thyroid-stimulating hormone, the b subunits are unique for each
hormone.6-8 hCG is secreted by placental syncytiotrophoblasts and in
elevated amounts by neoplastic cells in tumors of trophoblastic ori-
gin.9,10 hCG also can be secreted by various nontrophoblastic neo-
plasms.11 Measurement of hCG in serum has been the basis of preg-
nancy tests and as a marker for many trophoblastic and
nontrophoblastic tumors.10 Of fundamental importance is the fact
that normal or benign cells do not express hCGb. Thus, hCGb can be
a marker of malignant transformation, and hCGb assays can serve as
indicators of tumor progression.12

The current study assessed the expression of hCGb in oral squa-
mous cell carcinoma (OSCC), using avidin-biotin-horseradish perox-
idase complex (ABC) immunohistochemistry.
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MATERIALS AND METHODS
Tissue Samples
Forty-five formalin fixed and paraffin embedded bi-
opsy specimens from clinically diagnosed and micro-
scopically confirmed OSCC were used. They included
15 well differentiated, 15 moderately differentiated, 14
moderately to poorly differentiated, and 1 poorly dif-
ferentiated OSCC. In addition, 15 formalin fixed, par-
affin embedded biopsy specimens of oral fibromas
were used as controls. Four-micron thick sequential
sections were cut from each specimen. One slide was
stained with hematoxylin and eosin. Another slide was
subjected to the immunohistochemical procedure for
detection of hCGb. The third slide served as a negative
control with the primary antibody omitted.

Sections of a formalin fixed, paraffin embedded
normal placenta were used as positive control tissue
for a titration assay to determine the optimal dilution
of anti-hCGb antibody and the proper incubation pe-
riod that permitted specific antigen detection with
minimal background staining.

Reagents
Reagents were the primary antibody (mouse anti-
hCGb), secondary antibody (biotin-goat antimouse
immunoglobulin [Ig] G), peroxidase-avidin complex,
diaminobenzidine tetrahydrochloride/nickel-cobalt
kit (DAB-Black Kit), Peroxo-Block (specific inhibitor of
endogenous peroxidase activity), CAS Block (nonim-
mune immunoglobulin), pepsin, phosphate-buffered
saline (PBS) (pH 7.4), PBS with Tween 20, hematoxy-
lin, and Histomount.

All the reagents were obtained from Zymed Lab-
oratories (San Francisco, CA) except for the PBS with
Tween 20, which was obtained from Sigma Laborato-
ries (St. Louis, MO). All the reagents were stored at 4 °C
except for hematoxylin and Histomount, which were
stored at room temperature.

Immunostaining Procedure
The ABC immunohistochemical technique was a
modification of that described by Yakeishi et al.5 After
deparaffinization, the sections were treated with Per-
oxo-Block. Pepsin digestion at 37 °C was conducted

Š

FIGURE 1. (a) Human chorionic gonadotropin (hCG) immunoreactivity in a

moderately poorly differentiated oral squamous cell carcinoma (OSCC) treated

with an immunohistochemical procedure that included the primary antibody.

Black immunostaining is present (immunostain for b-hCG, 3100). (b) hCG

immunoreactivity in the same moderately poorly differentiated OSCC treated

with an immunohistochemical procedure without the primary antibody. No

immunostaining is present (immunostain for b-hCG, 3100).
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for antigen retrieval and CAS Block was applied to
reduce nonspecific background staining. The primary
antibody was applied for 20 hours at 4 °C, followed by
biotinylated secondary antibody (goat antimouse
monoclonal antibody at 1:200 dilution) for 10 minutes
at room temperature. Then, avidin-conjugated perox-
idase (1:200 dilution) was applied for 10 minutes at
room temperature. Chromogen, diaminobenzidine
tetrahydrochloride/nickel-cobalt, substrate system
was applied and sections were counterstained with
hematoxylin, dehydrated, and mounted in histo-
mount.

Negative control sections were subjected to the
same staining procedures in deletion of the primary
antibody. The sections were examined microscopi-
cally for the presence and proportion of positively
stained tumor cells at 3100 magnification. Any section
that had one or more stained cells was classified as
positive.

Statistical Analysis
The different grades of OSCC and oral fibromas were
compared blindly for differences in staining using
Fisher’s exact test. A Bonferroni adjustment was made
to the P values to adjust for multiple tests.

RESULTS
hCGb immunoreactive cells were found in 29 of the 45
specimens of OSCC (64%). The black staining ranged
from moderate to high intensity. It involved single
cells or small clusters of cells scattered throughout the
tumor (Figs. 1a and 2a). The staining was specific
because it was not detected in negative control sec-
tions in which the primary antibody to hCGb was not
applied (Figs. 1b and 2b). hCGb staining was positive
in 5 of 15 well differentiated OSCC (33%), in 12 of 15
moderately differentiated OSCC (80%), and in 12 of 15
moderately poorly to poorly differentiated OSCC
(80%).

The percentage of positively staining cells in the
tumor specimens was small (range, 0.5-5%). The one
poorly differentiated OSCC specimen showed positive
staining. The oral fibroma specimens consistently
were negative. In addition, normal tissues surround-

Š

FIGURE 2. (a) Human chorionic gonadotropin (hCG) immunoreactivity in a

moderately differentiated oral squamous cell carcinoma (OSCC) treated with an

immunohistochemical procedure that included the primary antibody. Black

immunostaining is present (immunostain for b-hCG, 3100). (b) hCG immuno-

reactivity in the same moderately differentiated OSCC treated with an immu-

nohistochemical procedure without the primary antibody. No immunostaining is

present (immunostain for b-hCG, 3100).
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ing the tumors consistently were negative. The immu-
nostaining was localized in the cytoplasm of cancer
cells. The nuclei consistently were negative and occa-
sionally a discrete band of staining near the surface of
the malignant cells was noticeable. In general, it ap-
peared that the most anaplastic or poorly differenti-
ated cells tended to be positive whereas well differen-
tiated cells were negative.

Statistical analysis showed that the difference in
staining between moderately poorly differentiated
OSCC and oral fibroma and between moderately dif-
ferentiated OSCC and oral fibroma was significant
(P 5 0.001). However, the difference in staining be-
tween well differentiated OSCC and oral fibroma was
not significant (P 5 0.227). The statistical analysis also
revealed that the difference in staining between mod-
erately to poorly differentiated OSCC and well differ-
entiated OSCC, as well as between moderately differ-
entiated OSCC and well differentiated OSCC, was
approaching statistical significance. (P 5 0.141)

DISCUSSION
Elevated serum levels of hCG occur in patients with
trophoblastic tumors and in some patients with ma-
lignancies of the lung, liver, gastrointestinal tract, ad-
renal cortex, and urogenital tract.13,14 McManus et
al.,14 using frozen tissue sections and immunohisto-
chemistry, found that hCG was detectable in 89% of
tumor specimens. Subsequent immunohistochemical
studies showed a marked variation in the frequency of
hCG detection in tumor specimens (Table 1). In the
current study, 64% of OSCC showed hCGb immuno-

reactivity, a frequency less than that reported by Mc-
Manus et al.,14 but higher than the results of the ma-
jority of other studies.

In the current study, tissues with a few immuno-
reactive cells in the tumor were evaluated as positive
and these positive cells were observed more often in
moderately and moderately to poorly differentiated
OSCC. The same tendency also was observed by other
investigators.15 This observation suggests that the
presence of hCG in tumor defines the aggressiveness
of the tumors in which it is found, or in other words,
hCG positive tumors could indicate a higher grade of
malignancy. Although the mechanism of hCG produc-
tion in nontrophoblastic tumors is unknown, our re-
sults support the differentiation theory in which it is
believed that hCG production could be an event in the
course of dedifferentiation or arrested differentiation
of the malignant cells.16

Based on the results of many studies, it is possible
that the majority nontrophoblastic tumors synthesize
small amounts of hCG but that the immunohisto-
chemical techniques may not be sensitive enough to
detect the marker, especially in formalin fixed, paraf-
fin embedded tumor tissue.17 Finally, there also could
be some differences in the production of hCG among
different types of nontrophoblastic tumors; therefore,
more studies are needed to investigate hCG immuno-
reactivity in OSCC and other tumors.

Some of the previous studies indicate that the
percentage of positively stained tumor cells in each
specimen was small.17,18 This supports the findings of
the current study. The low frequency of cancer cells

TABLE 1
Summary of Immunohistochemical Studies Localizing hCG in Carcinomas

Source, year No. Tumor type Method % positive staining Control

McManus et al., 197614 9 Renal IMPX 89 NIS
Horne et al., 197624 50 Breast IMPX 60 NIS, AA
Nishiyama et al., 198025 35 Lung IMPX 20 NIS
Nishiyama et al., 198025 16 Breast IMPX 6 NIS
Bellet et al., 198026 53 Breast IMPX 4 NIS, AA
Wilson et al., 198127 61 Lung PAP 84 NIS
Heyderman et al., 198228 40 Lung IMPX 5 AA
Wachner et al., 198429 129 Breast IMPX 12 NIS, AA
Kimura et al., 198530 72 Lung PAP 57 NIS
Lee et al., 198518 233 Breast ABC 15 NIS, AA
Burg-Kurland et al., 198621 33 Esophageal PAP 33 AA
Kuida et al., 198817 11 Lung ABC 36 NIS, AA
Kuida et al., 198817 10 Breast ABC 10 NIS, AA
Kuida et al., 198817 10 Renal ABC 0 NIS, AA
Yamagushi et al., 198915 388 Colorectal PAP 22 NIS
Yakeishi et al., 19905 92 Gastric ABC 53 NIS
Current study, 1997 45 Oral ABC 64 NIS

hCG: human chorionic gonadotropin; IMPX: indirect immunoperoxidase; NIS: nonimmune serum; AA: absorbed antiserum; PAP: peroxidase-antiperoxidase; ABC: avidin-biotin-horseradish peroxidase complex.
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stained by hCG can be explained by tumor cell heter-
ogeneity. Even though some tumors have a multicel-
lular origin, the majority of tumors are monoclonal.19

Nonetheless, tumors are comprised of different cell
populations with diverse morphologic, genetic, immu-
nologic, and biologic characteristics.20 Epigenetic as
well as genetic phenomena govern the development of
tumor cell heterogeneity. Cancer cells genetically are
unstable, and this instability increases with tumor
progression and results in the generation of subpopu-
lations of cells with increasingly malignant potential.20

This may explain why in the current study in a single
tumor there was only a small percentage of tumor cells
that expressed hCGb immunoreactivity. The hCGb

immunoreactive tumor cells may be more aggressive
and have higher metastatic potential.

The current study indicates that hCG is produced
by the majority of OSCC lesions. The results also sug-
gest that hCGb expression could indicate a higher
grade of malignancy. hCGb appears to be a tumor-
associated marker because it was not expressed by
normal or uninvolved oral epithelium. Thus, hCGb

could be useful in cytologic studies for the identifica-
tion of OSCC cells. hCGb may contribute to a means of
subclassifying OSCC based on the frequency of the
presence of the marker.21 There is evidence indicating
that certain tumor markers are associated with the
biologic and clinical behavior of the tumors.22,23

Therefore, immunohistochemical classification of
OSCC could provide more prognostic information
than classification based exclusively on morphology.21
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