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A comparison of the dynamics of change of separate protein serum fractions during immuniza t ion  shows that 
the decrease in the concentrat ion of albumin and the increase in the concer,~rations of the c~- and ~-globulin fractions 
take place,  to a cer ta in  extent,  in a definite proportion to each other, while the amount of y-g lobul in  does not de -  
pend on the amounts of other serum fractions [3, 4]. This brings up the question, as to what role does the change in 

the concentrat ion of separate protein serum fractions play in the formation of antibodies. 

The purpose of this work was to study the part played by nonspecific globulins in the biosynthesis of antibodies. 

E X P E R I M E N T A L  M E T H O D  

Rabbits were injected subcutaneously simultaneously with the antigen (human yTglobulin) and with 5 ml of 1% 
homologous y-globul in  isolated by the r ivano l -a lcoho l  method [1]. 

Antibodies were determined by the r ing precip i ta t ion  test, complement  f ixation test (CFT) in 50~ titer [2], 
quant i ta t ively according to Heidelberger  and Kendall  [8], and by t i trat ing antisera within the zone of equivalence.  
The last method has been developed by us. It is i l lustrated in the figure. 

Three para l l e l  rows of wells (6-8 per row) are made in an agar plate  8 mm in thickness. The wells are spaced 
1 cm from each other ver t ica l ly  as well  as hor izontal ly .  

The first row of wells are f i l led with the undiluted antiserum, and the third row with undiluted antigen. Spe- 

c i f i cp rec ip i t a t es  are formed in the wells of the middle  row, for which they are f i l led with equal volumes (of 0.1 to 
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0.2 ml) of undiluted antiserum and of antigen in different dilutions. 

The formed prec ip i ta te  fails to the bottom of  the well, while the excess an- 
t igen or antibody diffuses into the agar and produces a line of prec ip i ta t ion  on tile 
corresponding side. There are no lines of prec ip i ta t ion  opposite that well,  in which 
the antigen and the antibody are present in equivalent  amounts. The di lut ion of 
the antigen in this Well is the antiserum titer within the zone of the equivalent  
rat io.  This titer represents very well  the quanti tat ive antibody content of the serum. 

E X P E R I M E N T A L  R E S U L T S  

The passive inject ion of homologous y-g lobul in  into healthy rabbits had no 
apparent  effect  on the biosynthesis of antibodies. When nonspecific y- globulin was 

Fig. 1. Ti trat ion of antiserum within the zone of equivalent  ratios of the antigen 
and antibody. WS) Whole serum; Ag) undiluted antigen. Numbers show the di lu-  
tions of the antigen. The point of equiva lence  is found at antigen di lut ion of 1 : 8. 
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TABLE 2. Dynamics  of Accumulat ion  of Passively Injected y-Globul in  
in the Lymph Nodes and in Blood of Rabbits 

Organs or tissues 1st day 2rid day 3rd day 4th day 

Regional lymph node 

Blood 

Remote lymph node 

1 : 300 
7--N- 

o 

1:100 

1:100 

,% 
1:100 

1:10 
25 

1:50 
125 

t:20 
50 

Legend. The numerators show the titers of antibodies to Bact. paracoli ,  con- 
tained in the passively in jected y-globulin;  the denominators show the num- 
ber of micrograms of y -g lobul in  (the immunologica l  unit of the ) ,-globulin 

preparat ion is equal  to 2.5 #g of protein). 

TABLE 3. The Effect of Passively Injected Homologous Albumin on the Concentration 

of Protein Fractions and on the Biosynthesis of Antibodies 

After intravenous inject ion 
of albumin Without inject ion of albumin 

Protein fractions 
initial lodaysl20days!aodays initial]10daysl~20days aodays 

Albumins . . . . .  

o~- Globulin . . . .  

B-Globulin . . . . .  

y-Globul in  . . . . .  

Antibodies . . . . .  

3,27 
--/-0,04 

0,97 
+0,04  
--0,86 
+_0,05 

1,02 
___0,04 

3,40 
+0,07  
--0,90 
+0 ,08  
-- 1,06 
+0,06  
--1,18 
+0804 

3,28 
__0,08 

1,04 
-t-0,04 

1,20 
-I-0,07 

1,65 
-t-0,07 

142 

3,31 
+__0,09 

1,08 
• 

1,30 
•  

1,72 
___0,09 
920 

3,35 3,49 
+0,071+0,051 
--0,981--0,97 
+0,04 ] +0 ,05  
-o,85 1 -o,88 
• i +o,o6. 

o,99 I 

3,11 
+0,04  

1,11 
-t-0,04 

1,15 
+0 ,05  
--1,66 
+_0,05 
156 

2,73 
___0,07 

1,53 
--4-0,03 

1,41 
-!_- O, 03 

1,74 
_+0,06 
890 

Note: Protein fractions are expressed in rag-%, antibodies in ~g /ml .  

injected into irradiated rabbits, in which the concentration of this serum fraction was sharply decreased in the re-  
gional  lymphoid system [5], the inductive phase of the antibody synthesis became signif icantly shortened if the an-  
t igen and the y-g lobul in  were injected into the same leg. Thus, in control  rabbits, which did not rece ive  y-globulin,  
the antibodies in the peripheral  blood, according to CFT, appeared on the 8th-10th day following immunizat ion,  but 
according to the ring precip i ta t ion  test only on the 13th-17th day. In exper imenta l  rabbits the antibodies in the per i -  
pheral  blood were found on the 4th-7th and the 8th-10th days following immuniza t ion  respect ively.  Moreover, the 
max imum amount of antibody, determined according to the method of Heidelberger and Kendall  and by the method 

of equivalent  t i tration, was found to be almost the same in animals  of both groups (a t  the peak of antibody formation, 

according to Heidelberger  242 and 246 gg /ml  respect ively,  and by the method of equivalent  t i t rat ion the titer was 
8.74 in both cases, TabIe 1). 

When the antigen and y-g lobul in  were injected into different  legs there was no effect  of ) ,-globulin on the 
inductive phase. 

Most of the y-globul in ,  label led according to the method of Sosova [6], accumulated on the 1st day of the 
exper iment  within the regionaI  lymph node, while during following days it could be detected in the more remote 
lymph nodes (Table  2). 

The data obtained indicate  that the inductive phase of the biosynthesis of antibodies terminates  only at a cer-  
ta in  definite concentrat ion of nonspecific y-globul ins  within the organs which produce immune proteins, during the 

first 1 or 2 days following the introduction of the antigen. 
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A passive injection of 1 ml of 1% homologous albumin (isolated according to the method of Kohn) per day, 
for 10-12 days, into immunized animals, almost completely normalized the content of c~-, and to a lesser extent, of 
g-globulins. The injection of albumin had no effect on the concentration of ),-globulin and the biosynthesis of anti- 
bodies (Table 3). The incomplete normalization of the concentration of ~-globulin was apparently related to the 
presence in this fraction of proteins which were immunologically and functionally identical with ),-globulin [7]. 

Our data show that there is no direct relation between immunogenesis and the increase in the concentration 
of cz- globulins. 
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