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Until now the process of formation of tissue antigens during embryogenesis  has been invest igated chiefly in ani-  

mals [1,7-10]. Only a few works concern organ-specif ic  antigens in developing human embryonic tissue. 

R. F. Averkina [2] was able  to demonstrate organ-specif ic  antigens in human embryonic cardiac  tissue by 
means of a complement - f ixa t ion  react ion.  The proNem of the t ime at which renal  and cardiac  organ-specif ic  
antigens are formed during human embryogenesis has not yet  been decided,  and our understanding of the mechanism 
of development  of these two organs is thereby held back [4]. 

We have made a study of the ant igenic properties of developing human renal  and cardiac  embryonic tissue. 
We were par t icular ly  concerned to invest igate organ-specif ic  antigens at various periods of embryogenesis (before 
placentat ion,  after the placenta  had been completed,  and between the 35th and 40th week), and to make  corres- 
ponding studies in the human adult.  

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

In our work we used guinea pigs and the anaphylact ie  react ion with desensit ization [5,8]. The methodhas  been 
described previously [6]. 

The experiments whose results are shown in tables 1 and 2 were carried out as follows. Twenty-four guinea 
pigs were sensit ized with subcutaneous injections of 32 mg of a suspension of renal tissue from human embryos at  
various stages of development  (6-9,  15-19, 35-40 weeks), and with a suspension of adult  human renal  t i ssue(Table  1). 

In the I, II, and III sets of experiments the animals received renal tissue from human embryos 6-9,  15-19, and 
35-40 weeks old respect ively;  in the fourth set of the experiments they rece ived  the tissues of adult  human renal 
tissue. 

In the second experiment ,  24 guinea pigs were sensitized with 32 mg of a suspension of human embryonic or 
adult  cardiac  tissue (Table  2): In experiments I, II, and I I I a  suspension of human cardiac  tissue from embryos 
6-9, 15-19, and 35-40 weeks old respect ively was given, and in the fourth set a suspension of adult  human cardiac  
tissue was administered.  

On the twenty-first  day after the sensitizing inject ion all animals were desensit ized with respect to species-  
specific human antigens by an intraperi toneal  inject ion of 1 ml of human serum diluted 1:5.  After a test for com-  
pleteness of desensit ization (intravenous inject ion of 0.6 ml serum diluted 1 : 5) a l l  the animals  rece ived  0.6 ml of 
an aqueous saline solution of adult renal and cardiac  tissue, i . e .  75mg of protein* each intravenously. 

*The amount of protein in the extracts was determined by Kjeldahl ' s  micro-method.  
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TABLE 1. An Anaphy lac t i c  React ion in Guinea  Pigs Sens i t i zed  with Human Renal Embryonic  Tissue. An In j ec t ion  

of  Extract  of  Adult  Renal Tissue. 
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TABLE 2. A n a p h y l a c t i c  Reac t i on  in  G u i n e a  Pigs S e n s i t i z e d  wi th  H u m a n  Embryon ic  C a r d i a c  Tissue.  T h e  I n j e c t i o n  

of an  Ext rac t  of  Adul t  H u m a n  C a r d i a c  Tissue  
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Fig, 1. Results of the react ion of precipi ta t ion in agar 
between an t i -adu l t  human serum and antigens against  
renal  tissue of human foetuses of various agesa 
a) react ion on plates b) react ion in cap i l la ry  tubes. 
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Fig. 2. Results of  precipi ta t ion in agar between ant i -  

adul t -human serum and antigens of the heart  of hu- 
man foetuses of various ages. Indications as in Fig. 1. 

Extracts for the inject ion were prepared as follows. 

The cardiac  and renal tissue, washed free from blood, 

was rapidly cut up into small  pieces with scissors in a 
steri le  porcelain mortar,  and then ground with sand as 

physiological  sal ine was gradually added (1 g of  tissue 
to 9 ml of saline).  The resulting suspension was le f t  
in a refrigerator for twenty-four hours and then centr i -  
fuged for twenty minutes at 3,000 r e v s / m i n u t e .  For 
the experiments we used the supernatant fluid. 

As can be seen from Tables 1 and 2, in al l  the ani-  
mals there was a positive anaphy lae t i c reac t ion .  Because 
al l  the guinea pigs were desensit ized with respect to 
species-specif ic  antigens, this react ion could be caused 
only by a residual sensitfvity with respect to organ- 
specific antigens. 

The results of these experiments show that at a l l  pe-  
riods of development  renal and cardiac  tissue had a 
marked organ-specif ic  ant igenci ty .  It can also be seen 
that the intensity of the react ion in guinea pigs sensitized 
by  suspensions of rena[ or cardiac  tissue at la ter  stages 
of development  (mainly  + + +) is somewhat greater than 
in animals sensit ized withsuspensions made from younger 
cardiac  or renal tissue (react ion mainly ++). These re-  
suits indicate  that possibly the organ-speci f ic i ty  of the 
kidney and heart  increases somewhat during develop-  
ment.  

In order further to analyze the development  of 
organ-specif ic  ant igenici ty  in human embryonic car-  

diac and renal tissue we used the react ion of prec ip i ta -  
tion in agar. 

In these experiments,  as antigens we used aqueous saline extracts of human embryonic cardiac  and renal tissue 
from embryos 6-9, 15-19, and 35-40 weeks and as a control we used corresponding extracts from adult  human tissue. 
The extraetswere prepared as in the previous exper iment  except  they were di luted by 1:5 instead, of  t : I 0 .  

The extracts were used as antigens for the react ion of p rec ip i t a t ion inagar  plates [11], and for r r i iero-precipi ta-  
lion in agar capi l la ry  tubes [3]. 

We used sera obtained from rabbits immunized with cardiac  and renal adnlt human tissue. Altogether we ob- 
tained 12 sets of sera with antibodies against organs of tilers from 1:400 to 1:1600. 

As can be seen from the results shown in Fig. 1 in the precipi ta t ion in agar react ion extracts from renal tissue 
of  human embryos (3-s weeks old formed a single precipi ta t ion band when tested against an t i - ada i r  human serum; 
extracts of renal tissue from human embryos 15-19 weeks old gave two precipi ta t ion bands with the same serum; 
extracts of renal tissue from foetuses 35-40 weeks old or from adult  human subjects gave three precipi ta t ion bands. 

The results obtained in precipi ta t ion or micro--precipitation in agar plates or in micro-precipi tat ion in capi l la ry  
tubes were s imilar .  

They showed that renal tissue of human embryos at all  stages of development  contains antigens resembling 
those of the adult  human kidney. However, the extent  of the resemblance  varied;  as the human embryo develops 
so also does the number of antigens which resemble those of the adult.  

We obtained similar  results in a study of the differentiat ion of human embryonic cardiac  tissue (Fig. 2). 

In the react ion of precipi ta t ion in agar with cardiac  tissue from human embryos 6-9 weeks, 15-19 weeks and 
35-40 weeks old we obtained 1 band, 3 bands and 4-5 bands respect ively;  with extracts from adult  cardiac  tissue 
we obtained 3 precipi ta t ion bands. 
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Thus human embryonic cardiac tissue at all  stages of development contains antigens resembling those of the 
adult. The extent of the resemblance varies: as the embryo develops the number of antigens resembling those 
of the adult also increases. 

The experiments have shown that renal and cardiac tissue from human embryos and foetuses aged 6-40 weeks 
contain corresponding organ-specific antigens. During deveIopment the number of such antigens gradually increases. 
The maximum number of organ-specific antigens is formed by the 35-40th week of intrauterine development. 
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