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Investigations previously conducted by the author [2] have led to the discovery of two proteins among the e m -  
bryonic serum globulins of the developing fetus; these proteins differ from the serum proteins of the adult dog intheir 
antigenic properties. These new proteins are distributed in globulin zones a 3 and cq during immunoelectrophoretfc 
separation and have been identified as ct-globulins. This present work deals with the effect of the age of the fetus 
on the amount of one of these embryospecific globulins which is produced and also with the possibility of its passing 
through the placenta into the maternal bloodstream. 

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

I. Production of monospecific antiserum: Antisera obtained by the immunization of rabbits with sera from 
7-8 weekold dog fetuses were used in these experiments. Provisionally denoted as embryospecific ct-globulin ESA. 
After exhaustion of excess serum by the plasma from adult male dogs, the antiserum was shown to contain only one 
ESA-globulin (Fig. 1). II. Determination of ESA-globulin content: The results of our experiments with plasma from 
7-8 week old fetuses and the monospecific antiserum derived therefrom enabled us to construct a Heidelberger preci- 
pitation curve. The amount of precipitate is determined by the ESA-globutin content of the whole plasma from 7-8 
week old fetuses because, according to a well-known proposition [4], the precipitate contains 10% antigen in the 
equivalent zone. The concentration of protein in the precipitate was determined by Lowry's method [5] and in the 

Fig. 1. Immunoelectrophoretic characteristics of ESA-globulin. 1) Plasma of 
adult dog; 2) plasma of dog fetus; a) antiserum against plasma of adult dog; 
b) against ESA-globulin. 
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Fig. 2. Proportion of ESA-globulin (in rag /ml)  
and total protein (in g~ in blood plasma from 
dog fetuses and puppies at various stages of develop- 
ment. 1) Total protein; 2) ESA-globulin. 

whole blood plasma by refractometry. III. Titrimetry of 
ESA-globulin in agar : The ESA-globulin content of embryo- 
plasma and puppy plasma at various stages of development were 
determined by ti trimetry in agar using a standard test-system 
[ 1, 3]. Plasma from 7-8 week old fetuses at a dilution of 1: 4 
was used as an antigen in the test-system; undiluted monospe- 
cific serum against ES A-globulin served as the antiserum. 

The test-system was selected in accordance with the 
optimalrelationship between antigen and antibody; under 
such conditions they produced a sharp zone of precipitation 
that did not dissolve after prolonged exposure. The chosen 
test-system proved to be capable of developing when the 
experiment was set up in"sevens" using ESA-gtobulin at a 
serum dilution of 1:12,000 (i.e., with an absolute concen-  
tration of ESA-globulin of 0.00021 mg /ml ) .  

A comparative analysis of the absolute ESA-globulin 
content of the plasma of embryos and puppies of all ages 

has yielded a similar pattern of results. The results took into consideration the last dilution of the serum which was 
capable of bringing about a deviation in the angle of the line of precipitation of the test serum. 

In order to evaluate the permeability of the placental  barrier with respect to ESA-globulin, we undertook a 
quantitative estimation of the amount of this protein in blood plasma derived from the arteries and veins of the uter- 
us and also from veins of  the umbilicus prior to parturition of the puppy. 

R E S U L T S  

As is seen from Fig. 2, the intensity of ESA-globulin production by the embryo increases up to the time of 
parturition. The ESA-globulin content of the blood plasma increases simultaneously with the increase in total plasma 
protein, such that the ESA-globulin content remains at 8-10% of the total ptasma proteins throughout the whole per- 
iod of intrauterine development of the embryo. 

Fig. 3. Titrimetry of ESA-globulin in agar using a standard test-system, tn the central 
holes-ant iserum against ESA-globulin; a) antigen of standard test-sytem (plasma from 
7-8 week old fetus, diluted 1:4). Blood plasma of pregnant dog, taken from uterine vein 
(1), from left ventricle (2), from inferior vena cava (4), from inferior vena cava (5); 3,6) 
plasma from blood of male dog. Arrows indicate change in the line of precipitation in 
standard test-system. 
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During the first few days after parturit ion the synthesis of ESA-globulin not icably falls, so that by the 23rd 

day of l ife the puppy's blood plasma contains only a negl igible  amount of this protein and from the 30th day on- 
wards ESA-globulin cannot be detected.  At the same t ime,  the amount of total  plasma protein continues to increase, 
although the content in an 18-20 day old puppy average (4. 5%g) is less than that in an aduh dog (average 6.89~ 

The t i t r imetr ic  results for ESA-globulin in various tests carried out on pregnant dogs are represented in Fig. 3. 

As can be seen from this figure, the highest amount of this protein is contained in blood plasma derived from the 
uterine veins. It was only possible to de tec t  min ima l  amounts of ESA-globulin in blood from the inferior vena cava 
by means of t i t r imetry  employing standard test-systems, and when plasma from the male  dogs was tested we were 
unable to find any ESA-globulin at all.  

The results we have obta ined  indicate  that the most intensive synthesis of ESA-globulin takes p lace  during the 
second half  of intrauterine development ,  that after birth the production of this protein is sharplyreduced, and that in 
the 30-day old puppy production has ceased comple te ly .  In addition we have established the possibility of ESA-glob-  
ulin passing the p lacenta l  barrier into the maternal  blood stream. 
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Al l  a b b r e v i a t i o n s  of  p e r i o d i c a l s  in the  a b o v e  b i b l i o g r a p h y  are  l e t t e r - b y - l e t t e r  t r a n s l i t e r -  

a t i o n s  of  the  a b b r e v i a t i o n s  a s  g i v e n  in the  o r i g i n a l  R u s s i a n  journal .  Some or  all o f  th i s  peri -  

od i ca l  l i t e ra ture  m a y  we l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion.  A c o m p l e t e  l i s t  o f  the  c o v e r - t o -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  a p p e a r s  at  the  b a c k  o f  th i s  i s s u e .  
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