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

The subject of embryo-specific antigens has not assumed great theoretical and practical importance. 
Renewal of synthesis of aF-globulins in malignant tumors of the liver [i] has served as the basis for de- 
velopment of an immunochemical diagnostic test [2, 3, 6]. To carry the study of C~F-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 C~F-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 ~F-globulin in these anti- 
sera is Iowo In addition, it is impossible to exhaust these antisera completely relative to certain components 

of the embryonic serum which differ from e~F-globulin. 

In the investigation described below, antisera against ~F-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 C~F-globulins isolated by the writers' method of preparative disk e lectrophoresis in poly- 

acrylamide gel [4], into a lymph gland [7]. 

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

mouse o~ F-globulin. 

The precipitate was obtained by an immunodiffusion method [5]~ The source of e~F-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 agars 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 (Difeo). The adjuvant was carefully mixed with the 
crushed agar by means of a syringe until a thin, whitish emulsion was obtained (AG-I), and this was inject- 

ed into rabbits. 

In other experiments, purified preparations of human and mouse ~F-globulins were used. These were 
obtained by preliminary disk electrophoresis in poiyacrylamide gel from sera of human fetuses and newborn 
animals. Solutions of human ~ F-globulin (AG-2) and mouse e~ F-globulin (AG-3) were treated with equal 
volumes of Freund's adjuvant and carefully mixed by means of a syringe~ 
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Relationship between antibody ti ter and site of in- 
jection of antigen. I-I~)  Injection of AG-1 and AG-2 , respec t -  
ively, into lymph gland; II) injection of AG-2 into region of 
lymph gland. 

Fig. 2. Dynamics of t i ter  of antibodies against  AG-3 in se ra  
of immunized animals~ 

Fig. 3. Immunoelectrophoretic character- 
istics of specificity of rabbit antisera, i) 
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 C~F-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.i ml of AG-I, AG-2, or AG-3 directly into both 
popliteal lymph glands, while those of group 4 received 0.I 
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 roD. 

In the full course of immunization each rabbit received 
about 20-30 gg of AG-I, 80-i00 ~g of AG-3, and 600 #g 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 af ter  
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 an t i sera  was determined by a semi-  
quantitative method. The final t i ter was taken as the highest 
dilution of ant i serum which still reacted with antigen (25 and 
50/zg human and meuse ~F-globulins) ,  with the formation of 
a precipitat ion line visible to the unaided eye. 

Of the eight experimental rabbits, one did not react. No antibodies either to e~F-globulin or to any 
other antigens were found in the serum of this rabbit, when immunized with AG-I, by the agar diffusion 
method. The rabbits of each of the remaining three groups reacted by identical antibody production. 
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Immuniza t ion  of the an ima l s  d i rec t ly  into the lymph glands proved to be the mos t  effect ive method. 
Compar i son  of an t i s e r a  obtained f rom an imals  immunized with the s a m e  dose of antigen d i rec t ly  into the 
lymph glands and into the region of the popli teal  glands showed (Fig. 1) that rabbi t  s e r a  obtained a f t e r  the 
f i r s t  method of injection of antigen contained 8 t imes  m o r e  antibodies than those obtained by the second 
method. The weakes t  immune  r e s pons e  was observed to injection of prec ip i ta te  into the lymph glands. The 
t i te r  of antibodies in the s e r u m  of such rabbi ts  was 128 t imes  lower than the antibody t i ter  in the s e r a  of 
an imals  immunized with the purified p repa ra t ion  of the s a m e  antigen, in a l a rge r  dose. Consequently, the 
s t rength of the immune r e sponse  is de te rmined  not by the c h a r a c t e r  of the antigen injected (antigen - ant i -  
body precipi ta te) ,  but by its dose and a lso  by the s i te  of i ts  injection. 

The length of t ime  during which antibodies r e m a i n  in the s e r a  of the an imals  is e x t r e m e l y  important  
with this method of immunizat ion.  I t  is c l ea r  f rom Fig. 2 that the t i te r  of antibodies fell  by only half in four 
months,  and antibodies w e r e  s t i l l  p r e sen t  even 10 months even a f te r  the second injection of antigen. The 
expe r imen t s  showed that up to 200-250 ml  of a n t i s e r u m  with a high t i te r  of antibodies can be obtained f rom 
rabb i t s  immunized by d i rec t  injection into the lymph glands,  over  a long period of t ime.  This is of cons ide r -  
able p rac t i ca l  impor tance ,  e spec ia l ly  for  the c o m m e r c i a l  p repa ra t ion  of diagnostic an t i se ra .  

The spec i f ic i ty  of the an t i s e r a  thus obtained was tes ted by immunodiffusion methods.  One of the cha r -  
a c t e r i s t i c  expe r imen t s  to tes t  spec i f ic i ty  is i l lus t ra ted  in Fig. 3. Ant i se ra  agains t  purified p repara t ions  of 
aF -g lobu l in s  c l ea r ly  detected human and mouse  aF-g lobu l in s  among a wide range  of human fetal  s e r a  and 
s e r a  of newborn mice .  However ,  besides  antibodies aga ins t  aF-g lobu l ins ,  they a lso  contained t r a c e s  of 
antibodies aga ins t  human t r a n s f e r r i n  and mouse albumin, respec t ive ly .  The p re sence  of antibodies of this 
type in the an t i s e r a  sugges ts  that the p repa ra t ions  of ~F-globul ins  with which the an imals  we re  immunized 
a lso  contained t r a ce s  of impur i t i e s .  These  addit ional antibodies can eas i ly  be r emoved  by the addition of 
t r a c e s  of s e r a  f r o m  adult individuals.  

The an t i s e r a  thus obtained have been used success fu l ly  for the diagnosis  of ca r c inoma  of the l iver ,  
for  the study of c ro s s ed  reac t ions  of  a F-globul ins ,  and for  immunohis tochemica l  invest igat ions.  

This invest igat ion was pa r t i a l ly  subsidized by the World Health Organization.  
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