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The present work is a cont inuat ion of our previous investigations of the serum antigens cf adul t  man [3, 4], and 

we have report  the results of a siudy of serum antigens during the human intrauter ine period.  

A number of investigators have described the difference in the ant igenic  properties of adults and embryos [1]. 

It has been shown that there is a great  difference between the serum proteins of embryos of various ages and 
those of the adul t  [6], and also between proteins of newborn infants and adul t  subjects [2, 5, 9]. 

We have read no reports of the re la t ive  developments  of serum antigens during intrauter ine l i fe .  It was for this 

reason that we carried out the following investigations.  

M E T H O D  
We examined  the blood sera taken from 21 human fetuses and 2 embryos; from the la t te r  we prepared a homo-  

genate  of the whole embryo,  and not blood serum. Blood from the fetuses was obtained from a card iac  puncture, 

after the thorax had been opened.  

The fetuses and embryos were divided into groups as follows: II lunar m o n t h s -  2 embryos, IV lunar  m o n t h s -  

2 fetuses, V lunar m o n t h s -  4 fetuses, VI lunar m o n t h s -  8 fetuses, and VIII lunar months - 1 fetus. 

In studying the serum antigens we used Oudin's method of prec ip i ta t ion  in gel  [8], as modif ied by Ouchterlony 

[71. 

In the reac t ion  with antigens we used immune  prec ip i ta t ing  sera (IPS) obtained from rabbits immunized  by 
human blood serum. Al l  the blood was taken from a single person. We used three different  IPS, having a t i ter  of 
1 : 10,000. 

In studying the antigens in the serum of each of the fetuses, as a constant control  we used blood serum taken 
from an adul t  subject .  In this way we were able  not only to de te rmine  the absolute number of serum antigens of 

each fetus, but  also to compare  and ident i fy the la t te r  with the serum antigens of the adult .  

In 5 of the fetuses we studied the reac t ion  of the blood with IPS obtained with rabbits immunized  with the serum 

of a horse, chicken,  turtle,  frog, or fish. In this way the antigens absent from adul t  man but present in the lower 
vertebrates  could be revea led .  This work followed on from the results which we had obtained in studying the 

phylogenesis of the serum antigens [5]. 

RESULTS 

The results are shown in Tables 1 and 2, and in Figs. 1 and 2. 

In order to revea l  more precisely  the rat io between the number of serum antigens of fetuses of a par t icu lar  age 

and the number present in the control  serum (taken from an adul t  subject)  we made  use of the index,  which we have 
ca l l ed  the comparison index, and which represents the rat io  of the a r i thmet ic  means of the quanti t ies .  

In this way, when studying fe ta l  or control  serum we e l imina ted  the in f luence  of the number of rabbits rece iv ing  

IPS. The ef fec t  is c lea r ly  seen by compar ing  the curve of the comparison index (see Fig. 2) with the curve giving 

the mean  number  of fe ta l  antigens at  the corresponding age,  and the number of antigens in the control  serum (see 

Fig. 1). 
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Figure 1 shows a slight drop of both curves. However, the curve of the comparison index rises continuously. 
The comparison index tends to unity, the value  which we assumed for the index for adul t  human serum. The fact  
that  the drop referred to above was the same for both curves indicates  that  i t  is the result  of the inf luence of the 

qual i ty  of the IPS used. Evidence to this effect  is given by the curves for the comparison index, and by the absolute 
difference between the mean number of serum antigens in fetuses of  different  ages and the mean  number of antigens 
of the control  serum. 
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Fig. 1. Change in the number of antigens.  1) 

Experiment;  2) control .  
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Fig. 2. Change of the comparison index (i), 
and of the absolute d i f ference (2). 

From Table  1 and from Fig. 1 it  can be seen that with increase of age of the fetus there is an increase in the 
amount  of  serum antigens which approach the number of antigens character is t ic  of the parent,  For example ,  in two- 
month-o ld  fetuses we found 3 to 6 antigens,  but in those e ight  months old 8-11 an t igem were found. 

TABLE 2. Serum Antigens of Fetuses Invest igated with tPS Obtained from 

Rabbits Immunized  with Blood from Animals of Different Ages 

(in lunar serum Horse Chicken Turt le  Frog Fish 

months) (control) 

V 

IV 
II 

VtI 

VI 

Number of p rec ip i ta t ion  lines 

7(12) 

8(12) 

3(12) 

4(9) 

4(9) 

3 3 

2 2 

0 0 
1 1 

2 2 

3 

2 

0 

1 

2 

2 
1 
0 
1 
1 

Note. Numbers in brackets indicate  the number of preparat ion lines obtained 
in the exper iment  with the control  adul t  human serum. 

The difference in the number of antigens in the serum of fetuses and adults is the result firstly of the absence 
in the fetus of those antigens which are present in the adult .  The evidence  is that  p rec ip i ta t ion  bands are obtained 
with the adul t  serum, but c a n n o t b e  ident i f ied with any of the prec ip i ta t ion  bands of the fetus. Typ ica l ly ,  when 
the prec ip i ta t ion  bands are compared  with those of the control,  one band of the fetus merges with several  pre-  
cipitats  bands of the control .  We observed this effect  in a l l  the exper iments .  On the other hand, we found that  

the serum antigens of the fetus are less wel l  d i f ferent ia ted than those of the adult .  As the fetus develops,  cer ta in  

antigens become dif ferent ia ted,  and break up into new ant igem.  
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Table  2 shows the results of an analysis of serum antigens made with the use of IPS obtained from rabbits i m -  
munized with blood from a horse, chicken,  turtle,  frog, or fish. It can be seen from Table  2 that  the blood serum of 
the fetuses contains antigens resembling those present in the serum of al l  these different  animals .  

When studying the phylogenesis of the serum antigens [5], we established a relat ionship between the antigens 
of adult  human blood serum on the one hand and those of horse, chicken,  and turt le serum on the other. However, 
we fai led to establish any such connect ion with the blood serum of the frog or fish. 

As can be seen from Table 2, only in the two-month-o ld  
from the ver tebra te  species we have mentioned.  

Despite the restricted range of the exper iment ,  the results 
the human intrauterine period antigens appear  which are absent 
in two lower v e r t e b r a t e s -  the frog and fish. The result extends 
to include the serum. 

embryo were no antigens found resembling those 

we have obtained justify the conclusion that  during 
from the adult,  and which correspond to those present 
the ~Law of Recapitulat ion n of human deve lopment  

S U M M A R Y  
Serum antigens were studied in 23 fetuses by precipi ta t ion in agar. There were fewer serum antigens in the 

human embryo than in the adult.  The difference was in d i rec t  proportion to fetal  age, and was due on the one hand 
to the absence in fetus of the antigens known to be present in the adult ,  and on the other to the increase in the num- 
ber of fetal  antigens during development ,  by dif ferent ia t ion of the serum antigens a l ready present. 

I t  was shown that during the intrauterine period, antigens were present in the human blood serum which were 

absent from the blood serum of adults. These antigens are also found in the serum of the frog and fish, This ob-  
servation shows that  the "Law of Recapitulation" applies also to the human blood serum antigens. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 

ations of the abbreviations as given in the original Russian journal. Some or all o[ this peri- 
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