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An immunohistochemical study of the significance of
HCG secretion by large bowel adenocarcinomata
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SUMMARY A series of five benign and 60 malignant colonorectal neoplasms has been examined im-
munohistochemically for the presence of HCG. This hormone was not demonstrated in any of the be-
nign tumours but was present in 43 % of the malignant neoplasms. The incidence of HCG secretion
was unrelated to the sex of the patient but tended to be decreased in patients of advanced age. The
HCG-containing tumours, which were predominantly from the left side of the large intestine, had
all penetrated the full thickness of the bowel wall while a significant proportion of those tumours
lacking HCG were still confined to the bowel wall. Despite the greater degree of local aggressiveness
shown by the HCG-secreting tumours there was no correlation between HCG production and the
presence of local metastases but, as the presence of HCG is associated with local invasion, it is
suggested that preoperative immunohistochemical studies of HCG in biopsies of large bowel
neoplasms may be of value in the planning of surgical procedures.

The introduction of a specific and highly sensitive
radioimmunoassay technique for the measurement
of plasma levels of human chorionic gonadotrophin
(HCG) has allowed for the demonstration of secre-
tion of this placental hormone by a wide variety of
non-trophoblast containing neoplasms (Rosen et al.,
1968; Weintraub and Rosen, 1971; Braunstein et al.,
1973). That the hormone is actually synthesised by
the neoplastic cells seems virtually certain, but the
biological and prognostic significance of tumour
secretion of HCG is not yet well defined. Kahn et
al. (1977) and Walker (1978) have, however, shown
that pancreatic islet cell and breast carcinomas which
synthesise HCG appear to behave in a more
aggressive manner, as indicated by the presence of
metastases, than do similar neoplasms which lack
this secretary capacity.

It is well established that a proportion of colono-
rectal carcinomas, variously estimated as being
between 8 5 and 41 %, secrete HCG (Braunstein et
al., 1973; Goldstein et al., 1974; Rosen et al.,
1975; Gailani et al., 1976) and we report here an
immunohistochemical study of HCG in large bowel
neoplasms in which the clinicopathological and
prognostic significance of the ability to synthesize
this hormone was assessed.
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Material and methods

A total of 65 colonic and rectal tumours (5 benign
and 60 malignant) were examined from 61 patients.
One patient, a 39-year-old man with ulcerative
colitis, had two discrete adenocarcinomata and three
patients had an adenocarcinoma with a separate
benign adenomatous polyp.
The tissue was fixed in 4% formaldehyde solution

either by opening the intestine and immersing the
specimen in fixative, or by instilling formalin into the
lumen of the closed bowel and then immersing the
specimen. Representative blocks of the tumours were
dehydrated, cleared, and embedded in paraffin wax.
5 ,um sections were cut and those for morphological
examination were stained with haematoxylin and
eosin. The morphology of the malignant tumours is
indicated in the Table.
The immunological studies were carried out using

the PAP method described by Sternberger et al.

Table Morphology of60 malignant neoplasms

Tumour differentiation Number % of Total

Well differentiated 37 62
Moderately differentiated 8 13
Poorly differentiated 10 17
Undifferentiated 3 5
Mucoid 1 1 5
Carcinoma in situ in an adenoma 1 1 5
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(1970), except that the washing procedures between
applications of antisera were reduced to two brief
rinses and a 5-minute wash over a magnetic stirrer.

Commercially produced anti-HCG antiserum
raised in rabbits to the whole HCG molecule (Miles)
was used.
The sections were dewaxed in xylene and brought

to alcohol. Endogenous peroxidase activity was
blocked by immersing the sections in a solution of
03 Y% 30 vol. hydrogen peroxide in methanol for
30 minutes.
The non-specific background staining was reduced

by treating the sections with normal, non-immune,
non-conjugated swine serum at a dilution of 1 in 5
for 5 minutes; it was further reduced by bringing all
antisera to the required dilution in 1 in 20 swine
serum in tris buffered saline. The non-immune swine
serum was tipped off the slides, and the sections were
wiped but not washed before the application of the
primary antiserum at a dilution of 1 in 120 for 45
minutes. Swine anti-rabbit IgG serum (1 in 20)
(Dakopatts) was then applied for 15 minutes and
finally rabbit peroxidase anti-peroxidase complex
(Dakopatts) 1 in 60 for 15 minutes. Peroxidase
staining was achieved using the method of Graham
and Karnovsky (1966) using 3,3 diaminobenzidine
tetrahydrochloride (Sigma) at a concentration of
50 mg/100 ml in tris buffered saline to which was
added 0.01 ml of 30 vol. hydrogen peroxide per
100 ml substrate solution. Harris's haematoxylin was
used as a nuclear stain. Washing of all sections was
carried out in tris buffered saline.
The reactivity of the HCG antiserum with related

hormones was investigated. The antiserum was
reacted at increasing dilutions with similar quantities
of radioactively labelled preparations of highly puri-
fied HCG, luteinising hormone (LH), follicle
stimulating hormone (FSH), and thyroid stimulating
hormone (TSH). Gross reactivities were calculated
by comparing the antiserum dilutions at which 50%
ofmaximal radioactive binding to antibody occurred.
Taking HCG as 100%, the gross reactivity of LH
was 85 %, FSH 60%, and TSH 20%. Control
sections were treated with normal rabbit serum, and
second and third trimester chorionic viRi were
stained for HCG using the same primary antiserum.
In addition, sections were stained with antiserum to
the specific f-subunit of FSH, TSH, and LH with
negative results, to confirm that we were in fact
demonstrating the specific fl-subunit of HCG and
not the ot-subunit which is shared by HCG, FSH,
TSH, and LH.

Absorption of the primary antiserum with whole
HCG diminished the intensity of the staining at
dilutions of 1 in 120. It was thought that the retention
of some very slight staining was indicative of com-

plex deposition, and dilutions to 1 in 200 entirely
abolished this.

Results

PRESENCE OF HCG

Benign tumours
No HCG was demonstrated in any of the adeno-
matous polypi.

Malignant tumours
HCG was present in 26 (43%) of the 60 colonorectal
carcinomata. The HCG-containing cells in those
tumours giving a positive reaction were usually either
solitary or focal but sometimes well-defined clusters
within single or adjacent acini (Figure). The staining
was seen in both the cytoplasm and the cell mem-
brane, or in the cytoplasm alone, but in none of the
tumours examined was the staining limited to the
cell membrane. The HCG-containing cells tended to
be seen in well-differentiated tumour tissue though
three poorly differentiated and a mucoid tumour did
contain the hormone; in the single mucoid carcinoma
the HCG-containing cells were seen as clusters lying
within pools of mucus.
The HCG-containing cells were present only in

the more superficial part of the neoplasm (that is, in
the tissue protruding into the lumen of the bowel) in
13 cases, were confined to the deep penetrating areas
of the neoplasm in 10, and were present in both
superficial and deep areas in 13.

CLINICOPATHOLOGICAL CORRELATES OF HCG
SECRETION

Age
HCG production occurred in neoplasms from
patients of all ages, ranging from the third to the
ninth decades; HCG synthesis was, however, seen
most frequently in tumours from patients aged 41-60,
the incidence in such cases being 52% (11 of 21
tumours). In carcinomata from older patients, there
was a progressive decline with age in the proportion
of HCG-secreting neoplasms.

Sex
HCG secretion was apparent in 18 of the 39 tumours
from male patients (46%) and in 8 of the 21 (38%)
of those from female patients.

Site of tumour
Only 3 of the 17 large bowel carcinomata situated
proximal to or at the splenic flexure contained HCG
(18%) while of the 43 neoplasms distal to this site
HCG was demonstrated in 23 (53 Y.).
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Figure
( x 300).

HCG secreting cells within a group of malignant acini. Immunoperoxidase stain

Degree of local invasion
All the tumours that contained HCG had, without
exception, penetrated the full thickness of the bowel
wall and breached the covering serosa, many extend-
ing widely into the pericolic fat. By contrast, all those
tumours that had not penetrated as deep as the
serosa and were thus confined within the bowel wall
gave a negative reaction to HCG. It was, of course,
true that a failure to secrete HCG was not neces-
sarily associated with a lesser degree of invasiveness
for nearly two-thirds of such neoplasms had in fact
penetrated the bowel wall; nevertheless the converse
to this was not the case, for all the HCG-containing
neoplasms were locally aggressive.

Metastases
Twenty-eight of the 60 (47%) malignant large bowel
tumours were associated with metastases. Twelve of
the 26 (46%) HCG-containing tumours had metasta-
sised while 16 of the 34 (47%) HCG-negative neo-
plasms had metastasised.

Local immune response
No difference in the local lymphoplasmacytic
response was observed between those tumours
secreting HCG and those from which HCG was
absent.

Discussion

HCG secretion appears to be a feature only of
malignant neoplasms of the large bowel, a situation
akin to that noted in the breast in which HCG pro-
duction is a clear marker of malignancy (Horne et
al., 1976). The incidence of HCG-secretion, as
determined by immunohistochemistry, in large
bowel neoplasms is rather higher than that recorded
in series in which evidence of HCG secretion was
based solely upon radioimmunoassay of plasma
levels; this is indicative both of the greater sensitivity
of the histological method and of the fact that in
many tumours only a few isolated cells appear to be
producing the hormone. Our series also differs from
those reported by workers using radioimmunoassay
methods in showing no relation between the sex of
the patient and tumour secretion ofHCG, and in the
decreased incidence of HCG secretion in neoplasms
from patients of advanced age.

In this study those cells producing HCG were
morphologically indistinguishable from immediately
adjacent cells lacking this facility, and we saw no
evidence that HCG secretion was associated with the
presence of morphologically recognisable chorio-
carcinomatous foci within large bowel carcinomata.
It is a matter of debate, of course, whether a cell
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secreting HCG should be considered as behaving
functionally as trophoblast or not, but the ability of
epithelial cells to secrete this hormone has been
variously attributed to retrodifferentiation, neo-
antigen formation as a manifestation of neoplastic
de-differentiation, and desuppression of a normally
suppressed genome (Pick, 1926; Goldenberg et al.,
1976).

In previously reported studies of the significance
of tumour secretion of HCG elsewhere in the body,
there has been a measure of agreement that this
particular hormonal capacity is associated with an
aggressive form of tumour growth and a poor, or
relatively poor, prognosis. Thus, Tormey et al. (1977)
found that patients with an HCG secreting breast
carcinoma had a poorer response to chemotherapy,
or shorter remissions, than had those whose tumours
did not secrete HCG, while Walker (1978) noted a
clear correlation between HCG secretion by breast
carcinomata and the presence of lymph node
metastases. Similarly, Kahn et al. (1977) found that
a high proportion of functional malignant islet cell
tumours secreted HCG while the benign tumours did
not. In our present series, the same tendency was
apparent, for although we were not able to demon-
strate any correlation between HCG secretion by
large bowel neoplasms and the presence of meta-
stases there was a considerably increased degree of
local invasion by those tumours secreting this
substance. The reasons for this are obscure though
it is of interest that HCG is known to modify both
cell-mediated and humoral. immune responses to
antigenic stimulation (Contractor and Davies, 1973;
Fabris et al., 1977), and it has been argued that HCG
masks the malignant cells from the patients' T-cell
response, thus allowing for a greater proliferative
and invasive capacity (McManus et al., 1976); this
is an attractive hypothesis but it must be doubted if
the extremely small quantities of HCG synthesised
by many of these neoplasms could be capable of
significantly influencing an immune response.
Certainly our own observations failed to detect a
demonstrable reduction in lymphoplasmacytic
response to the tumours producing HCG.
The practical significance of the correlation

between HCG secretion and tumour invasiveness is
that preoperative knowledge of HCG secretion by
colonorectal neoplasms could alert the surgeon to the
strong possibility that the tumour has already
breached the bowel wall; Wood et al. (1977) have
shown a significant reduction in survival time of
patients with colonorectal tumours which have
invaded locally, regardless of the presence or absence
of local lymph node metastases, and hence prior
suspicion of wall penetration should allow for a more
considered plan of surgical attack. Information of

this type can be gained from preoperative radio-
immunoassay of serum levels, but this gives an
artificially low figure of HCG secretion, the true
incidence of which is most accurately assessed by
immunohistochemical techniques. Preoperative
staining of a biopsy specimen of a tumour for HCG
may, therefore, be of considerable value, and in this
respect it is of note that HCG secretion is found
particularly in neoplasms of the left side of the colon
and that in 62% of such neoplasms the foci of
positive cells are present in the more superficial
parts of the neoplasms; in other words, HCG secre-
tion occurs most commonly in those tumours
accessible to preoperative sampling and in those
parts of the neoplasms most easily obtained for
biopsy.
A series of surgical biopsies from 24 colonorectal

neoplasms, which we have already stained using the
method described in this paper, gives every indication
that the technique lends itself to routine diagnostic
application, and no difficulties have so far arisen from
fragmentation of the tissue, size of the biopsy tissue,
or orientation of the specimen.

We are grateful for the technical help given to us in
the preparation of this paper by I. Laing, PhD,
MRCPath, principal biochemist, St Mary's Hos-
pital, Manchester, and J. S. Davies, FIMLS, senior
medical laboratory scientific officer, The Department
of Pathology, University of Manchester.
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