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BACKGROUND. Previous studies in which monoclonal antibodies (MoAbs) were

used against different epitopes of human chorionic gonadotropin (hCG) demon-

strated the presence of membrane-associated hCG and its subunits by cancer cells

of different types and origins and by human embryonic and fetal cells. To elucidate

the mechanism of action of a synthetic vaccine against hCG, experiments were

conducted to determine the presence or absence of direct dose dependent cyto-

lytic activity by hCG MoAbs, including those elicited by the vaccine.

METHODS. Human adenocarcinoma cells from the uterine cervix (ATCC HeLa CCL

2.0) grown in defined media at 37°C were treated for 2–3 days with different

selected doses of each of 12 MoAbs directed against different epitopes of hCG.

Three of these MoAbs were against three different epitopes of the synthetic hCGb

vaccine.

RESULTS. There was a direct dose dependent effect by a MoAb directed against the

natural hCGb carboxy terminal peptide (CTP), by a MoAb directed against hCGa,

and by one of the three MoAbs produced by the synthetic hCGb-CTP, which is the

main component of the World Health Organization (WHO) vaccine being tested for

fertility control and for cancer treatment or prevention.

CONCLUSIONS. For the first time (to the authors’ knowledge), these results show the

existence of hCG MoAbs that have direct dose related cytotoxicity at 37°C and

explain the mechanism of action of the WHO anti-hCG vaccine. Cancer 1998;83:

783–7. © 1998 American Cancer Society.
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In our previous studies, using a quantitative (analytic) flow cytom-
etry technique that we developed and a battery of monoclonal

antibodies (MoAbs) directed to epitopes located in different sites of
the human chorionic gonadotropin (hCG) molecule, we demon-
strated the expression of membrane-associated hCG and its subunits
and fragments by live human cancer cells of different types and
origins and by human embryonic and fetal cells.1– 8 hCG expression by
embryonic and fetal cells in vitro and in vivo has also been demon-
strated by other investigators.9,10 All of these findings were corrobo-
rated, in vivo and in vitro, by the presence of translatable levels of
hCGb and human luteinizing hormone b (hLHb) mRNA’s, not only in
human embryonic and fetal cells but also in cancer cells, indicating
that the expression of the hCGb-hLHb gene cluster constitutes a
biochemical characteristic of all cancers. It is important to stress that
the activation of the hCGb-hLHb gene cluster in cancer cells is a

783

© 1998 American Cancer Society



product of the process of malignant transformation
and not an etiologic factor.11–13

Because the basic requirement for successful im-
munotherapy or immunoprotection of cancer is the
preferential expression by the malignant cells of a
membrane-associated antigen, the expression of
membrane-associated hCG and its subunits and frag-
ments by all cancers, irrespective of type or origin,
fulfilled this requirement.

Taking advantage of the existence of a World
Health Organization (WHO) synthetic vaccine created
by Stevens et al. for fertility control at Ohio State
University, Columbus, Ohio, that is currently under-
going Phase II–III clinical trials in Europe, arrange-
ments were made to use the same vaccine for cancer
treatment and prevention in the United States. The
vaccine is based on a synthetic peptide corresponding
to the 37 amino acid sequence (109 –145) of the car-
boxy-terminal peptide (CTP) of hCGb conjugated to
diphtheria toxoid to make an immunogenic hapten-
carrier complex. Synthetic nor-muramyl dipeptide is
used as adjuvant, and squalene/mannide monooleate
is the vehicle.14 –16

The Phase I clinical trials for fertility control were
performed in Australia.17 Four samples of sera from
the vaccinated women who developed a high titer of
antibodies were sent to Dr. Y.W. Loke at the University
of Cambridge for cytotoxicity studies using cultured
normal trophoblasts. The results of these experiments,
shown in Table 1 and being made public for the first
time, demonstrated lysis of the trophoblast cells by the
sera in the presence and absence of complement. The
controls, the complement alone, and the sera of un-
treated nonpregnant women were negative.

In 1994, Triozzi et al. published the results of a
Phase I clinical trial of the WHO vaccine in cancer
patients, which was performed at the Arthur G. James
Cancer Hospital and Research Institute of the Ohio
State University Comprehensive Cancer Center.18

These investigators reported that, in the patients who
demonstrated measurable antitumor activity, periph-
eral blood mononuclear cytotoxicity was not observed
using standard 51Cr-release assays, and there was no

increase in natural killer cell activity. At the same time,
in collaboration with the Department of Medicine and
Pathology, Columbia University College of Physicians
and Surgeons, New York, New York, and the AFRC
Institute of Animal Physiology and Genetics Research,
Cambridge Research Station, Bahraham, Cambridge,
U.K., we published the results of the production and
characterization of three mouse monoclonal antibod-
ies (MoAbs) raised by the synthetic vaccine, which we
designated CTP101, CTP102, and CTP103. We also
described the production of two other MoAbs,CTP104
and CTP105, that were generated by an immunogen
derived from a carbohydrate-containing peptide iso-
lated from hCG-holo (whole hCG) conjugated to bo-
vine thyroglobulin.19

Because the mechanism(s) of action of the WHO
vaccine are still not well defined, and to determine
whether direct cytotoxic activity by the MoAbs against
hCG and its subunits or fragments occurs, a series of
experiments were performed using MoAbs (IgG1’s)
directed to different epitopes of hCG and its subunits
and fragments and cultured cells from adenocarci-
noma of the uterine cervix.

MATERIALS AND METHODS
The cultured cells from adenocarcinoma of the uterine
cervix were the CCL 2.0 cells obtained from the Amer-
ican Type Culture Collection (ATCC, Rockville, MD).
These cancer cells were grown under established con-
ditions4,5 in RPMI 1640 medium (JRH Biosciences,
Lenexa, KS) with 10% defined, iron-supplemented bo-
vine calf serum (HyClone Labs, Inc., Logan, UT), 2 mM
L-glutamine (Fisher Scientific Co., Pittsburgh, PA), 1
mM sodium pyruvate (JRH Biosciences), and 20 mg/L
gentamicin sulfate (Sigma Chemical Co., St. Louis,
MO) in the absence of any other type of human cell.

Ten of the 12 MoAbs studied were obtained from
the Irving Center for Clinical Research, Columbia Uni-
versity College of Physicians & Surgeons, New York,
New York,1–3,19 while MoAb GK-1, a baboon MoAb,
was produced in our laboratory, and AS11, a MoAb
directed to the natural CTP of hCGb, was donated by
ImmunoTherapy Corporation, Santa Ana, California.
The characteristics of each of the MoAbs are listed in
Tables 2 and 3.

RESULTS
The results of the in vitro effects of the MoAbs on HeLa
cells after incubation at 37°C for 3 days and 2 days are
shown in Tables 2 and 4, respectively. Of all the MoAbs
tested, only three of them demonstrated dose depen-
dent cytolytic activity. These were MoAb CTP103,
which is directed against the synthetic CTP (CTP 109 –
145); AS11, directed against the natural CTP of hCGb;

TABLE 1
Lysis of Trophoblast Cells by the Serum of Vaccinated Women

Serum no.
Complete
serum

Decomplemented
serum Complement

21a W12 54% 34% 6%
23a W12 54% 28% 6%
27a W12 68% 40% 6%
30a W12 80% 59% 6%
Control 0% 2% 3%
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and A105, directed against an epitope of the hCGa,
free, or as part of the dimer.

DISCUSSION
We believe that our experiments have demonstrated,
for the first time, the existence of cytolytic MoAbs
reacting with hCG and its subunits or fragments. How-
ever, although the three MoAbs produced by the syn-
thetic CTP have very similar immunoreactivity,19 only
one (MoAb CTP103) was cytolytic. The same charac-
teristics were shown by the MoAbs against hCGa, cor-
roborating the results of Kumar et al.20 Using affinity-
purified antiserum against hCGa, these investigators
also demonstrated dose-related cytolytic activity
against an hCGa-produced malignant neoplasm
grown in nude mice, when the antiserum was admin-
istered intraperitoneally. It was unfortunate that the
authors used the term “antibody” when they were
using an antiserum constituted by a mixture of Mo-
Abs. As in the case of the MoAbs against the synthetic
CTP, another MoAb against hCGa (MoAb A501) was
devoid of cytolytic activity.

Our results led us to ask why only one of the three
MoAbs directed against the synthetic CTP of hCGb

and only one of the MoAbs against hCGa exhibited
cytotoxic activity. It was obvious that this type of ac-
tivity was an exceptional and unique characteristic.
Because all the MoAbs used in this study were IgG1’s,
a protein with a molecular weight around 150 kD
having a tertiary structure, the possibility exists that
the cytolytic activity could be due to a change in the
spacial configuration of these exceptional MoAbs.
Moreover, these characteristics may explain the rea-
son for our failure to produce a primate MoAb di-
rected against the synthetic hCGb-CTP using the clas-
sical hybridoma technique, which requires a human
heteromyeloma as a fusion partner. Because human
heteromyeloma, a human cancer cell, has an abun-
dance of membrane-associated hCG and its subunits
and fragments, a cytolytic hCG antibody produced by
such a hybridoma will attack the heteromyeloma,
causing the destruction of the hybridoma. We have
called this effect the “suicidal effect.” All our efforts to
protect the hybridoma failed, and we were able to

TABLE 2
In Vitro Effects of Baboon and Mouse Anti-hCG MoAb on HeLa Cells at 37°C

No. of live HeLa cells per mL:

Treatment: 15 mg/mL 30 mg/mL 62.5 mg/mL 125 mg/mL 250 mg/mL 500 mg/mL
PBSa 1.1 3 106 0.8 3 106 1.0 3 106 1.0 3 106 1.2 3 106 0.9 3 106

Monkey IgG’s 0.7 3 106 1.0 3 106 1.0 3 106 1.1 3 106 0.9 3 106 1.0 3 106

GK-1 1.0 3 106 0.8 3 106 1.2 3 106 1.0 3 106 0.9 3 106 1.1 3 106

Mouse IgG’s 1.2 3 106 1.0 3 106 1.1 3 106 1.2 3 106 1.2 3 106 1.0 3 106

CTP103 0.9 3 106 1.2 3 106 1.1 3 106 0.9 3 106 0.4 3 106 0.2 3 106

hCG: human chorionic gonadotropin; MoAb: monoclonal antibody; CTP: carboxy terminal peptide; Ig: immunoglobulin; PBS: phosphate-buffered saline.

HeLa cells: American Type Culture Collection CCL 2.0, incubated in defined media.

Plating density: 105 cells/mL. Cells were trypsinized after 3-day treatment and counted using trypan blue.

MoAbs used:

CTP103: Mouse MoAb against synthetic CTP of hCGb (CTP109 –145) reacts also with the natural CTP of hCG-holo and hCGb-free.

GK-1: Baboon MoAb against whole hCGb.

Negative controls: Mouse IgG, Monkey IgG, and PBSa (without antibodies)

TABLE 3
Characteristics of the 10 MoAbs Used in the Experiment Shown in Table 4

A105: reacts with hCGa-free or as part of the hCG-holo (intact hCG).
A501: reacts with hCGa-free or as part of hCG-holo.
B109: binds only hCG-holo.
B204: binds hCGb-free and hCGb-fragment.
B207: binds only hCGb-free.
B210: binds only hCGb-fragment. It does not bind hCG-holo or hCGb-free.
CTP101 and CTP102, the two other MoAbs produced by the vaccine. Like MoAb CTP103 (synthetic peptide 109–145), they react with the synthetic CTP and with the CTP of

hCG-holo and hCGb-free.
CTP105: reacts with the natural CTP of hCG-holo, but does not react with the synthetic CTP or the asialo hCG (hCG without the sialic acid).
AS11: reacts with the natural CTP of hCG-holo (containing the four carbohydrate chains), hCGb-free, and the synthetic CTPs.

MoAb: monoclonal antibody; hCG: human chorionic gonadotropin; CTP: carboxy terminal peptide.
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obtain only one baboon hybridoma producing the
MoAb GK-1 directed against an epitope of hCGb that
was devoid of cytolytic activity. These results indicate
that the production of a primate cytolytic MoAb
against hCG and/or its subunits using the hybridoma
technique appears to be a biologic impossibility. We
think that these types of MoAb may be produced only
by developing and using expensive in vitro or molec-
ular biology techniques.

We would also like to point out that even mouse
hybridomas producing cytolytic MoAbs, such as MoAb
AS11, are also unstable. Valuable hybridomas produc-
ing MoAbs against hCGb or its natural CTP, such as
MoAb AS11, have been lost forever.

Finally, it is important to note that, as early as
1967, G. A. Currie in London21 was the first to study
the effects of rabbit anti-hCG antisera. The results of
these in vitro studies demonstrated that this antisera
at high dilutions produced macroscopic cytopathic
effects on cultured monolayers of malignant and nor-
mal trophoblasts, whereas the effects of control rabbit
sera were minimal. Later, in 1972, Morisada et al. at
the School of Medicine, Keio University in Tokyo, Ja-
pan,22 reported cytotoxic activity of rabbit antiserum
against hCG on human trophoblasts cultured in diffu-
sion chambers in the intraperitoneal cavity of rabbits
immunized with hCG. It is regrettable that so little
attention was given to this early basic work.
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