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SUMMARY 1) The a-fetoprotein levels in pregnant rats and those after delivery
were examined with a monospecific rabbit antiserum against rat «-fetoprotein.

In pregnant rats, a-fetoprotein appears in the blood from the 7th day after conception.
After delivery it disappears rapidly and is not present in the blood 3 days after de-
livery. Alpha-fetoprotein was found in the blood of newborn rats until 4 weeks
after birth.

2) Ascites hepatoma AH-130 has been considered to be an * a-fetoprotein-nega-
tive ” hepatoma but a-fetoprotein was found in the blood of rats transplanted with
this tumor either subcutaneously or intraperitoneally. Their a-fetoprotein level
gradually rose to a maximum shortly before their death.

3) The cross-reactions among rat «-fetoprotein, human u-fetoprotein and mouse
u-fetoprotein were examined with a monospecific rabbit antiserum against rat o-
fetoprotein by immunodiffusion, immunoelectrophoresis and immunofluorescence
but positive results were not obtained.

INTRODUCTION

Abelev et al. (1963) reported the appearance of
s-fetotoprotein in the blood of mice after
transplantation of a hepato-cellular carcinoma
and Stanislawaski-Birencwajg (1967) reported
its presence in Wistar AG rat fetuses and in
the blood of rats fed 4-methylaminoazobenzene
(DAB). Recently, Watabe, Nishi and Hirai
(1971) studied a-fetoprotein production by vari-
ous transplantable strains of rat ascites hepa-
toma and reported that, unlike other rat ascites

hepatoma strains, hepatoma AH-130 does not
produce «-fetoprotein. There are many sub-
lines of the ascites hepatoma strain, and all of
them, including AH-130, have been induced
by feeding DAB to Donryu strain rats. To
see whether AH-130 does not actually produce
a-fetoprotein, in this work the production of
a-fetoprotein by AH-130 hepatoma cells was
examined. by immunodiffusion, immunoelec-
trophoresis and immunofluorescence.
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Abelev (1968) reported that no cross-reaction
between human «-fetoprotein and the mouse
a-fetoprotein is detectable by the normal im-
munodiffusion technique, but that it is detecta-
ble by radioimmunodiffusion. Recently, Ni-
shi, Watabe and Hirai (1972) using an immuno-
diffusion technique, detected an immunological
cross-reaction between rabbit antiserum pre-
pared by immunization with human «-fetopro-
tein and a-fetoprotein in fetal newborn serum
of human, dog, horse, rat and rabbit. If this
is correct, preparation of anti-u-fetoprotein
serum for clinical use using fetal serum of these
animals rather than human material would not
be difficult. 8o, in this study the cross-reac-
tion between a-fetoprotein in transplantable
ascites hepatoma of rats and mice, which are
closely related phylogenetically, was examined
by immunodiffusion, immunoelectrophoresis
and immunofluorescence. The cross-reactions
of human «-fetoprotein with those of rats and
mice were also studied.

MATERIALS AND METHODS

1. Animals

The rats and mice used in the study were bred in
our laboratory. Donryu strain and Sprague-Dawley
rats and New Zealand White stock rabbits were used.
C3H mice were obtained from Shionogi Lab., Osaka
and Oncians France 1 (OF1) mice from Dr. B.
Coquet (IFFA-CREDO, Les Oncians, 69, Saint-
Germain-sur-L’Arbresle). Both strains of rats and
C3H mice were maintained by sister-brother mating.

2. Transplantable hepatoma cells

Ascites hepatoma AH-130 was supplied by Dr.
Sato of the Sasaki Inst., Tokyo and has been main-
tained in our laboratory for 74 transplant genera-
tions. Rats were inoculated intraperitoneally with
1.4x107 AH-130 cells or subcutaneously with 1.4 x
108 AH-130 cells. The incidence of successful sub-
cutaneous transplantations of AH-130 is said to be
about 40%, (Sato et al. 1971) but in our study trans-
plantation was 1009, successful. The survival time
of rats with ascites hepatoma AH-130 is about 2
weeks but rats with subcutaneous tumors survived
for about 35 days. Transplantation was achieved
using cancer cells or cancer milk.
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Mouse ascites hepatoma MH-134 was also prov-
ided by Dr. Sato and has been maintained in our
own laboratory for 25 transplant generations. Mice
were inoculated intraperitoneally with 7 X 10% cells of
this hepatoma.

3. Preparation of specific antiserum

The method reported previously (Koda, Ishigami
and Tanabe, 1971) was followed. The ascites,
serum and cancer milk of rats and mice transplanted
with ascites hepatoma and rat fetal extracts were used
as starting materials. After ammonium sulfate frac-
tionation and agar zone electrophoresis, the a-glob-
ulin region was collected and used for immunization
of New Zealand White rabbits of about 2 kg body
weight using incomplete Freund’s adjuvant to obtain
the crude antiserum. To obtain the specific anti-
serum this crude antiserum was adsorbed with adult
mouse or rat serum which had been made water-
insoluble by treatment with glutaraldehyde.

4. Induction of hepatoma be feeding d-methylamino-
azobenzene (DAB)
The rats were reared from 8 weeks after birth on
MF Feed from Oriental Yeast Co., Tokyo supple-
mented with 0.06%, DAB.

3. Detection and quantitative determination of -
fetoprotein
Immunodiffusion, immunoelectrophoresis and
single radial immunodiffusion were performed as
described previously (Koda et al. 1971).

6. Immunofluorescent studies

The method reported previously (Koda et al. 1971)
was followed.

RESULTS

1. Alpha-fetoprotein in Donryu strain rats

To study the production of «-fetoprotein in
hepatoma bearing rats, it is necessary to ex-
amine the production of «-fetoprotein in
normal, non-tumor bearing Donryu strain rats.
1) Alpha-fetoprotein in pregnant Donryu
strain rats

As showin in Fig. 1, a-fetoprotein was de-
tected by immunodiffusion in the serum of rats
from the 7th day of pregnancy. During pre-
gnancy it gradually rose to a maximum just
























their ability to produce «-fetoprotein.

However, it was impossible to pass rat AH-
130 to xenogenic mice, indicating the strict
species specificity of this tumor. Similar find-
ings were obtained with mouse ascites hepa-
toma MH-134. No antibody against the re-
spective mouse and rat a-fetoprotein was found
in surviving mice and rats. It is possible to
prepare immune serum in rabbits with rat or
mouse «-fetoprotein, so it should be possible
to produce antibody by immunizing rats and
mice with «-fetoprotein with the exception of
hepatoma cells from AH-130 ascites. In the
presence of hepatoma cells antibody produc-
. tion could not be observed. This may be
attributed to the fact that when ascites fluid,
containing heterogenous hepatoma cells, is re-
peatedly inoculated into animals intraperito-
neally, symptoms of graft-versus-host disease
develop and no animals survive more than 4
inoculation. However, it is possible that he-
terogeneous hepatoma cells are involved in the
antibody production, so experiments are in
progress on the influence of the number of cells
transplanted on antibody production.

Since Abelev et al. (1963) first reported an
interspecies cross-reaction between human and
mouse «-fetoprotein, numerous papers has been
published on this subject. Abelev (1968)
stated that this phenomenon could not be de-
tected by the usual immunodiffusion method
but was detectable by radioimmunodiffusion.
Recently, Nishi et al. (1972) reported that a
cross-reaction can be demonstrated between
rabbit antiserum against human fetal «-feto-
protein and fetal newborn serum of human, dog,
horse, rat and rabbit by immunodiffusion.
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In the present study, no cross-reaction be-
tween rat «-fetoprotein and human a-feto-
protein or mouse «-fetoprotein was observed
by immunodiffusion, immunoelectrophoresis
or immunofluorescence using specific antiserum
against human «-fetoprotein or specific anti-
serum against rat a-fetoprotein. This discre-
pancy may be due to the quality of the specific
antiserum used. The new technique of radio-
immunoassay is very sensitive, so it is now
possible to detect a-fetoprotein, not only in
primary liver cancer but also in maternal serum
in pregnancy. If the cross-reaction described
by Nishi et al. (1972) actually occurs the results
of clinical diagnostic test must be very complex
and the detection of u-fetoprotein may become
meaningless. The major factor causing this
complexity would be whether a monospecific
antiserum had been used. It is known that
some serum proteins produce antibodies which
react with heterogeneous serum proteins when
hyperimmunization is induced. But the pre-
sent findings clearly indicate that antiserum
completely free from cross-reactive antibody
must be used. Serum albumin (Gitlin and
Bossman, 1966; 1967), acute phase oy-glyco-
protein (Menninger, Esber and Bogden, 1970)
and carcinoembryonic antigen in particular
must be considered as possible contaminants
when antiserum of fetal extracts is used.
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