EFFECTIVE METHOD OF OBTAINING ANTISERA
AGAINST HUMAN AND ANIMAL EMBRYONIC
6¢-GLOBULINS

A, I. Gusev and A, K, Yazova UDC 615.373.39.012.6

Antisera with a high titer of antibodies against human and mouse « .-globulins have been ob-
tained from rabbits immunized with pure preparations of these antigens by injection directly
into the popliteal lymph glands.

The subject of embryo-specific antigens has not assumed great theoretical and practical importance.
Renewal of synthesis of o -globulins in malignant tumors of the liver [1] has served as the basis for de-
velopment of an immunochemical diagnostic test [2, 3, 6]. To carry the study of ap-globulins further, it was
essential to have monospecific antisera with a high content of antibodies yet not givingcrossed reactions with
other serum proteins or tissue proteins.

Usually, in order to detect o -globulins, antisera against embryonic human and animal serum proteins,
absorbed by sera of adult individuals, are used [1-3]. The preparation of such antisera requires prolonged
and repeated cycles of immunization, and as a rule the titer of antibodies against o p-globulin in these anti-
sera is low. In addition, it is impossible to exhaust these antisera completely relative to certain components
of the embryonic serum which differ from o p-globulin.

In the investigation described below, antisera against o p-globulins were obtained by immunizing
animals by direct injection of individual arcs of antigen — antibody precipitate [8], and also of specimens of -
human and mouse o p-globulins isolated by the writers' method of preparative disk electrophoresis in poly-
acrylamide gel {4], into a lymph gland [7]. \

Antigens, Animals were immunized with a precipitate consisting of human embryo-specific a-globulin
(o ~globulin) and the corresponding antibodies against it, and also with purified preparations of human and
mouse aF-globulin.

The precipitate was obtained by an immunodiffusion method [5]. The source of o p-globulin was human
fetal serum, and the source of antibodies was a rabbit antiserum against human fetal serum exhausted with
adult human serum. After formation of the precipitation line, it was cut out together with the agar, washed
in several portions of physiological saline for 48 h, broken up in a test tube with a glass rod, and treated
with an equal volume of Freund's complete adjuvant (Difco). The adjuvant was carefully mixed with the
crushed agar by means of a syringe until a thin, whitish emulsion was obtained (AG-1), and this was inject-
ed into rabbits.

In other experiments, purified preparations of human and mouse ozF-globulins were used. These were
obtained by preliminary disk electrophoresis in polyacrylamide gel from sera of human fetuses and newborn
animals. Solutions of human « ~globulin (AG-2) and mouse @ p-globulin (AG-3) were treated with equal
volumes of Freund's adjuvant and carefully mixed by means of a syringe.

Laboratory of Immunochemistry of Cancer, N, F. Gamaleya Institute of Epidemiology and Microbio-
logy, Department of Virology, M. V. Lomonosov Moscow University. (Presented by Academician of the
Academy of Medical Sciences nf the USSR O, V. Baroyan.) Translated from Byulleten' Eksperimentaltnoi
Biologii i Meditsinii, Vol. 69, No. 4, pp. 120-122, April, 1970. Original article submitted July 15, 1969.

©1970 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York,
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsocver without
permission of the publisher. A copy of this article is available from the publisher for $15.00.

472



Tra —

Yaose
Ves —

Yrs b

Vet W

Titer of antibodies

VARY//4

Fig. 1

Ven .
Yizg
Yss
2
Yig

Ty

T AR SARLASI SARASARLARRAI
4 & 1218 20 24 28 32 36 40
Time (in weeks)

Titer of antibodies

Fig. 2

Fig. 1. Relationship between antibody titer and site of in~
jection of antigen. I-TI) Injection of AG-1 and AG-2,respect-
ively, into lymph gland; II) injection of AG-2 into region of

lymph gland,

Fig. 2. Dynamics of titer of antibodies against AG-3 in sera

of immunized animals.

Fig. 3. Immunoelectrophoretic character-
istics of specificity of rabbit antisera. 1)
Serum of newborn mice (SNM); 2) human
fetal serum (HFS). In gutters from top to
bottom: rabbit antisera against SNM, AG-3,
AG-2, and HFS, Arrows indicate precipi~
tation arcs of  p-globulins with correspond-
ing antibodies.

Immunization of the animals. The experimental
rabbits were divided into four groups, with two animals in
each group. The first three groups of animals received in-
jections of 0.1 ml of AG~1, AG-2, or AG-3 directly into both
popliteal lymph glands, while those of group 4 received 0.1
ml of AG~2 into the region of the popliteal lymph glands,
but without incising the skin. A repeated injection of anti-
gens in the same dose, but without adjuvant, was given one
month later. However, the antigens were diluted with a
larger volume of physiological saline, because they were
injected into the rabbits intravenously (0.2 ml), intramus-
cularly (into the forelimb; 0.4 ml), and into the region of
one popliteal gland (0.4 ml),

In the full course of immunization each rabbit received
about 20-30 ug of AG-1, 80-100 pug of AG-3, and 600 ug of
AG-2,

Blood was taken from the marginal vein of the ear of
the rabbits in a volume of 45-60 ml, 10-12 and 14 days after
the second injection of antigen,

The specificity and activity of the antisera were tested
by the methods of agar diffusion and immunoelectrophoresis

[61.

Activity of the antisera was determined by a semi-
quantitative method, The final titer was taken as the highest
dilution of antiserum which still reacted with antigen (25 and
50 pg human and mouse «p-globulins), with the formation of
a precipitation line visible to the unaided eye.

Of the eight experimenial rabbits, one did not react. No antibodies either to « -globulin or to any
other antigens were found in the serum of this rabbit, when immunized with AG-1, by the agar diffusion
method. The rabbits of each of the remaining three groups reacted by identical antibody production.
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Immunization of the animals directly into the lymph glands proved to be the most effective method.
Comparison of antisera obtained from animals immunized with the same dose of antigen directly into the
lymph glands and into the region of the popliteal glands showed (Fig. 1) that rabbit sera obtained after the
first method of injection of antigen contained 8 times more antibodies than those obtained by the second
method, The weakest immune response was observed to injection of precipitate into the lymph glands, The
titer of antibodies in the serum of such rabbits was 128 times lower than the antibody titer in the sera of
animals immunized with the purified preparation of the same antigen, in a larger dose. Consequently, the
strength of the immune response is determined not by the character of the antigen injected (antigen — anti-
body precipitate), but by its dose and also by the site of its injection.

The length of time during which antibodies remain in the sera of the animals is extremely important
with this method of immunization. It is clear from Fig. 2 that the titer of antibodies fell by only half in four
months, and antibodies were still present even 10 months even after the second injection of antigen. The
experiments showed that up to 200-250 ml of antiserum with a high titer of antibodies can be obtained from
rabbits immunized by direct injection into the lymph glands, over a long period of time. This is of consider-
able practical importance, especially for the commercial preparation of diagnostic antisera.

The specificity of the antisera thus obtained was tested by immunodiffusion methods. One of the char-
acteristic experiments to test specificity is illustrated in Fig. 3. Antisera against purified preparations of
ap-globulins clearly detected human and mouse o p-globulins among a wide range of human fetal sera and
sera of newborn mice. However, besides antibodies against o p-globulins, they also contained traces of
antibodies against human transferrin and mouse albumin,respectively. The presence of antibodies of this
type in the antisera suggests that the preparations of «_-globulins with which the animals were immunized
also contained traces of impurities. These additional antibodies can easily be removed by the addition of
traces of sera from adult individuals,

The antisera thus obtained have been used successfully for the diagnosis of carcinoma of the liver,
for the study of crossed reactions of @ p-globulins, and for immunohistochemical investigations.

This investigation was partially subsidized by the World Health Organization.
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