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The t issues of the metanephros of human embryos  between the ages of 6 and 10 weeks contain anti- 
gens s imi lar  to those of the blood serum and other organs (liver, heart ,  lung, spleen), as well as common 
organ antigens not identical with blood serum proteins.  Antigens of na r rower  specificity appear later:  a 
common renal-hepat ic  antigen after  the l l th -13th  week of development, and a specific renal antigen after 
the 18th week. 

An understanding of the principles governing the format ion of the antigenic s t ructure  of different o r -  
gans ih human embryogenesis  is important  for the solution of many theoret ical  and pract ical  problems (elu- 
cidation of the role of immunologic fac tors  in morphogenetic p rocesses ,  the study of problems connected 
with transplantation of organs and tissUes, the investigation of fo rms  of pathological pregnancy linked with 
immunologic incompatibility of mother  and fetus,  and so on). 

The object of this investigation was to study the dynamics of formation of antigenic proper t ies  of hu- 
man kidney t issue during embryogenes is ,  because the few re fe rences  to this subject in the l i terature  [5-7] 
do not provide a c lear  understanding of its nature.  

TABLE 1. Format ion  of Anti- 
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* Bands counted f rom well con- 
taining extracts .  Tests ca r r ied  
out 7-11 times with each extract  
and serum.+) Posit ive reaction t 
+) weakly positive, precipitat ion 
band not formed in all tests;  0) ab-  
sence of precipitation band. 

Antisera against adult human kidney t issues and saline extracts  
of adult human kidney t issues f rom human embryos and fetuses of 6 ,  
7, 8, 9, 10, 11, 12, 13, 14, and 18 weeks of development were used in 
the investigation. The mater ia l  was obtained from the No. 46 Hospi- 
tal of the Leningrad Distr ic t  of Moscow after  operation for the t e r -  
mination of pregnancy.  The age of the embryos ,  determined clinical-  
ly, was fur ther  confirmed (where possible) by re fe rence  to the tab le  
given in Pat ten 's  book [9], in which the age of human embryos  is de-  
termined from the sitting height and the crown-heel  length. The kid- 
neys (metanephros) were removed,  ar ranged in order  of t imes of 
development, and kept in a f rozen state at -4~  a sufficientweight 
had been collected for the experiment.  Saline extracts  were prepared 
in proport ions of 10 mg tissue to 0.1 ml physiological saline. The 
agar-diffusion react ion was the principal test  used. 

EXPERIMENTAL RESULTS 

To determine at what stages of human development wate r - so lu-  
ble antigens charac te r i s t i c  of the human kidney appear in the metane-  
phros ,  experiments were ca r r i ed  out initially with whole kidney anti- 
se ra .  Merging of the precipitat ion bands formed by the ant iserum 
and extracts  f rom embryonic  t issues with the precipitat ion bands ob- 
tained with the same serum and adult human kidney extract  demon- 
strated their identity. Each antigen detected in the human kidney 
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TABLE 2. Detection of Various Antigens in Extracts  f rom Metanephros of Human Embryos  and Fetuses 

Kidney ant isera  

Absorbed by human blood serum 
By human blood se rum and mixture of 

extracts  f rom hear t ,  lung, and 
spleen 

By blood se rum and mixture of ex- 
t rac ts  f rom l iver,  heart ,  lung, and 
spleen 

Antigens detected 

Common to kidney 
Common to kidney 

and liver 

Specific renal  

Extrac ts  f rom metanephros t issue 

of human embryos  and fetuses ] 
(aged in weeks) I ~ 

o o oLolo ~ I ~ 

Fig. 1. Agar diffusion react ion with unabsorbed kid- 
ney ant iserum (in central  well). 1 and 2) Extrac t  of 
adult human kidney; 3 and 4) (A) ext rac t  f rom meta-  
n~phros of 8-week embryo;  5 and 6)(A) extract  of 
metanephros  of 7-week embryo.  Three precipitat ion 
bands merging with cer ta in  precipitat ion bands {Nos. 
4, 6, and 8) formed between the central  well and 1-2, 
can be seen between the central  well and 3-6; 3 and 
4) (B)extract  f rom metanephros  of 14-week embryo 
t reated with ant iserum against human blood serum;  
5 and 6) (B) the same extract ,  untreated.  Four p re -  
cipitation bands can be seen between the cent ra lwel l  
and 5-6, and two bands between the central  well and 
3-4,  merg ing  with the precipitat ion bands (Nos. 4, 5, 
6, and 8) formed with extract  of human kidney tissue; 
3-6) (C) extract  f rom metanephros  of 18-week em-  
bryo treated with ant isera  against human blood se rum 
and against human hear t  t issue.  Two precipi tat ion 
bands merg ing  with precipitat ion bands No. 5 and 7, 
formed with human kidney t issue extract ,  can be seen 
between the central  well and 3-6.  

ext rac t  was studied and its proper t ies  determined 
relat ive to its organ specificity m previous ex- 
per iments  [ 1]. 

As Table 1 and Fig. 1 show, of the 8 anti-  
gens detected in adult kidney extract ,  3 were found 
in extracts  of the metanephros of embryos  aged 
6, 7, and 8 weeks of development.  Two of these 
antigens (Nos. 4 and 6) were identical with anti- 
gens of other organs (liver, hear t ,  lung, spleen). 
and the third antigen (No. 8) was identical not only 
with antigens of many organs ,  but also with serum 
proteins.  An antigen (No. 2) identical with an anti- 
gen of the blood serum and several  organs was 
found in extracts  f rom the metanephros of human 
embryos at 9 and 10 weeks of development. An 
antigen (No. 5) identical with l iver antigen was 
detected in extracts  f rom the metancphros  of the 
embryos  s tar t ing with the l l t h  week of develop- 
ment,  and more  c lear ly  after the 13th week. One 
further  precipitat ion band was formed 'with extract  
f rom the metanephros  of an 18-week fetus,  which 
was obtained also with extract  f rom adult human 
kidney only. 

To increase  the accuracy  of these findings, 
analogous experiments  were per formed in which 
absorbed kidney ant isera  were used. 

As Table 2 and Fig. 2 show, the resul ts  of 
these additional experiments  confirmed the pro-  

vious findings and showed that common organ antigens are present  in extracts  f rom the metanephros of hu- 
man embryos  at 7-18 weeks of development,  because the test  was positive with these extracts  and kidney 
ant isera  absorbed by human blood serum.  A kidney antigen, identical with l iver antigen, was detected in 
the metanephros  after  the 13th week of development.  A specific renal  antigen did not appear in the metane-  
phros until the 18th week of development.  Adult human kidney contains at least  2 or 3 such antigens. 

Similar resul ts  relat ing to the order  of appearance of the various common organ and specific antigens 
were obtained by the study of the formation of antigenic proper t ies  of the mesonephros  t issues during em-  
bryogenesis  of the frog,  t issues of the meso -  and metanephros  t issues during embryogenesis  of the chick 
[3], and also t issues of the crystal l ine lens of the f rog [8], chick [2], and mouse [4]. 
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Fig. 2. Agar diffusion react ion with kidney ant iserum (in 
central  well) absorbed by blood serum and by extracts  of 
hear t ,  lung, spleen, l iver.  1, 2 )Ext rac t  from adult human 
kidney; 3, 4) (A) ex t rac t  f rom metanephros  of 14-week em-  
bryo; 3, 4) (B) ex t rac t  from metanephores  of 18-week em-  
bryo; 5, 6) mixture  of blood serum and ex t rac t s  of human 
hear t ,  lung, spleen, l iver;  2 precipi tat ion bands can be 
seen between the centra l  well and 1-2; 3, 4) (A)nopre -  
cipitation bands; 3, 4) (B) one precipi ta t ion band formed.  

These resu l t s  thus show that during development of amphibians,  b i rds ,  and mammals ,  water-soluble  
antigens of the kidney and lens t issues can be found at ea r l i e r  stages than antigens common only to a l imited 
number of organs (for example,  to the kidney and l iver) .  Specific organ antigens are  found at still  la ter  
stages of development.  These resu l t s  a re  in agreement  with the morphological  data on the basis  of which 
Karl  Baer  formulated his law of embryonic  identity. According to one of the proposit ions of thLs law, "From 
the more  common form the less  common is formed,  and so on until eventually the most  Special is fo rmed ."  

It can thus be concluded f rom these resu l t s  t ha t th i s  law governing the p rocess  of different iat ion of 
t issues  (organs) in embryogenes is  also applies at the molecular  level .  
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