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A previous investigation [1] showed that embryonic serum albumin of the dog possesses immunologica l  pro- 
Perties ident ica l  with those of the analogous fraction of t h e  serum proteins of the adult  an imal .  By means of the 
method of immunoelectrophoresis  in agar i t  is possible to detect  as many as 20 ant igenic  components [3] in the dog's 
blood serum, but the t imes of their appearance during the period of intrauterine deveIopment  of the animal  have 
not yet  been studied. In the present paper we describe the results of compara t ive  immunoelec t rophore t ic inves t iga-  
tions of the serum proteins of dog embryos and fetuses at different periods of development ,  and of adult animals.  

M E T H O D  

Immunoelectrophoresis  was carried out in agar by Grabar 's method [2] in the following conditions: 1% agar 
prepared in buffer by Laurel l ' s  method [4],voltage 200 V, current 10 mA, total  immersion of chamber ,  duration 
5-6 h. To obtain antisera,  one group of rabbits was immunized  with the blood serum of adult  dogs. The antiserum 
used in the investigations was capable  of detect ing 22 ant igenic  components in the serum of an adult  dog. Another 
group of rabbits was immunized  with the serum of 7 -8 -week  dog fetuses. The sera thus obtained against embryonic 
proteins were exhausted with an excess of serum Of an adult  dog. The monospecif ic i ty  of the exhausted antiserum 
was verif ied immunoelee t rophore t /ca l ly .  A compara t ive ly  small  volume of test serum (5-8 gl)  was used for immu-  

noelectrophoresis;  0.2 ml of antiserum was p laced  in the groove. The preparations were incubated in a humid cham-  
ber at  37 ~ for 36 h, i r r igated with 0.9%sodium chloride solution for 3 days, and photographed in scat tered l ight .  
The ident i f ica t ion  of the precipi ta t ion arcs was carried out in accordance with the scheme described by Korinek 
and Paluska [3]. 

RESULTS 

It is c lear  from Fig. 1 that the blood serum of the fetuses during the early periods of intrauter ine l i fe  contains 
a l imi t ed  range of ant igenic  components.  The results given in the table  demonstrate that  the antigenic composit ion 
of  the Mood serum gradually becomes more complex  in the course of growth and maturat ion of  the fetus. In the 
first p lace  individual  ant igenic  components are found in the zones of albumin, and Igfand c~-globulins. At birth, 
the ant igenic  composit ion of the fetal blood serum is more complex,  but as before no lB2-globulins are  present in 
the serum, and y-g lobul ins  are only beginning to appear .  

After birth the formation of serum protein fractions and the increase in the complex i ty  of their ant igenic  
composit ion continued in the puppies. It should be noted that in al l  the puppies on the first days after birth the 
y -g lobu l in  gave a clear  precipi ta t ion arc, whereas the arc formed by the 8z-globulins was il l  def inedin  most puppies. 
The possible explanat ion of this result is the very low concentrat ion of this protein in the blood serum. Otherwise 
the ant igenic  range of the serum proteins in the month-old  puppies corresponded almost comple te ly  to the ant igenic 
composit ion of the serum protein of the adult  dog. 
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Immunoelectrophoretic Characteristics of Antigenic Components of Blood Serum of Fetuses, Puppies 
and Adult Dogs 

Globulins 

Source of 

blood serum Y 

Number of antigenic components 

Dog 1 2-3 3-4 1-2 2-4 1-2 1 

Fetuses 0 1 *-2 0-2 0-1 2 0 0 

" 1 1-3 1-4 1-2 1-3 0 0-1" 
Puppies 1 4 2 3 1" 1 

" 2 3 1 1 0 1 

" 3 4 2 3 0 1 

" 2 4 2 2 1" 1 

* The ant igenic  components were ill  defined; antiserum to the serum of an adult dog was used 

for immunizat ion.  

Fig. 1. Immunoelectrophoresis of blood serum of fetuses, puppies, and an adult dog, treated 
with antiserum to serum proteins of an adult dog. 1) serum of fetus (4-5 weeks of develop- 

ment),  2) of adult dog, 3) of puppy (31/9. weeks of development). 

To obtain more accurate information regarding the similarity between the individual antigenic components 

of the blood serum of the fetuses and adult dogs, the method of specific absorption was used. Antiserum to the 
serum of an adult dog was absorbed by an excess of the serum of fetuses of different periods of development.  In this 
way it was shown that the number of antigenic components in the fetal serum immunological ly  similar to the serum 

proteins of adult dogs increased with growth of the fetus (Fig. 2). 

In the same way the method of exhaustion of the sera was used to detect specific embryonic proteins. For 
this purpose a monospecific serum was used, containing antibodies only against the embryonic proteins of fetuses of 

7-8 weeks o f  development.  This antiserum detected 2 embryonic proteins in the zones of the a 3- c~4-globulins 
(Fig. 3). These embryonic globulins appeared in the serum of the fetuses after the 4th week of their development 
and disappeared on the lgth-20th day after birth, while no analogous proteins were found in the serum of the adult 

dogs. 
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Fig. 2. Immunoelectrophoresis of blood serum of adult  dogs and fetuses of 
different ages. 1) serum of a ferns of 7-8 weeks of development ,  2,3) of 
a dog, 4) of a fetus of 4-5 weeks of development ;  a) antiserum to serum 
of an adul t  dog, exhausted by excess of serum of a fetus of 7-8 weeks of 
development ,  b) exhausted with serum of a fetus of 4-5 weeks of devel-  
opment.  

1o 
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Fig. 3. Immunoelectrophoret ic  characterist ics  of embryonic 
proteins de tec ted  by antiserum against serum of 7-8 week 

fetuses. 1) serum of a dog, 2) of a fetus of 4- 5 weeks of 
development ;  a) antiserum to serum of an adult dog, b) anti-  
serum to serum of fetuses of 7- 8 weeks of development ,  ex-  
hausted by excess of serum of an adult  dog. 
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