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The dynamics of appearance of antigens of the adult organism in fetuses of lower monkeys is similar 
to that in the human fetus. Albumin appears before the other proteins, y-Globulin in first found in the 18- 
week fetus. Most adult antigens appear betweenthe 18th and 23rd weeks of intrauterine life. The antigenic 
spectrum in newborn monkeys, and even in monkeys aged 5 months, is less representative than in adult 
animals, especially in the zone of a 2- and fl-globulins. 

The development of the blood antigenic spectrum in ontogenesis is of great interest and has been 
studied by several workers [3, 4, 6, I0]. The published data suggest that the blood serum proteins of man 
and other animals characteristic of the adult organism appear gradually in the blood stream of the fetus. 
Some proteins (haptoglobins, for example) are not formed until after birth. Albumin, followed by trans- 
ferrin, are found in embryonic blood before other proteins, y-Globulin may also be found fairly early, and 
until recently it was mainly held that fetal "/-globulins are maternal in origin. More recently, following the 
investigations of the Gin-factor, their synthesis in tissues of the human fetus has been conclusively proved 
[12]. 

Stage-specif ic  prote ins  (~- and fi-fetuins [1, 2, 5]) may also be found in embryonic  and fetal blood of 
man and the lower monkeys,  but their  function is not yet c lear .  It is interest ing that adult human and 
monkey proteins  and the fetuins of their  fetuses a re  immunological ly very  close [2, 13], 

The o rde r  of development of the serum antigenic spect rum of human blood has been well descr ibed in 
Yablokova~s d isser ta t ion  [7]. Similar  data for  the prote ins  of lower monkeys could not be found in the l i t e r -  
ature.  The only relevant  papers  were those demonstra t ing the possibi l i ty that fetal and materna l  prote ins  
of Maeaea rhesus  can both pass  through the placenta [8, 9]. The s t ruc ture  of the placenta is the same in the 
lower monkeys and man, being hemochor ia l  in type [11]. 

Blood serum antigens of lower monkeys at different per iods  of development were studied in the p r e -  
sent investigation. 

EXPERIMENTAL METHOD 

Under s ter i le  conditons blood was taken from the hear t  of monkey fetuses obtained af ter  absort ion or 
f rom dying pregnant  females  at autopsy and serum obtained from it in the usual manner .  In the case of 
living fu l l - te rm and p rema tu re  monkeys,  blood was taken from an incision in the aur icu la r  vein into capi l-  
l a ry  tubes, which were then sealed with plasticine and centrifuged. A mark  was made with a file at the 
boundary between serum and clot, the capillary tube was broken, and the part containing serum was kept at 
--30 ~ until required for use. The embryo was washed with cold physiological saline to remove traces of 
maternal blood, homogenized, and the proteins extracted with physiological saline. All samples were sub- 
ject to immunoelectrophoretic analysis (1% Difco agar gel, barbiturate buffer, pH 8.2, duration of electro- 
phoresis 2.5 h at 5 V/era). Development was carried out with rabbit antisera against serum proteins of 
adult baboons (Papio hemadryas) and rhesus monkeys. Altogether material was investigated from 27 fetuses 
and adult monkeys and, for comparison, from three human subjects. 
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Fig. 1. Immunoe lee t rophore t i e  ana lys i s  of blood s e rum pro te ins  of 
fetal  and adult monkeys  and man. Development  in al l  ca ses  by an t i -  
s e r u m  agains t  blood p ro te ins  of adult baboon. Antigens: P. h a m a -  
d ryas :  1) adult,  2) young an imal  aged 2 days ,  3) 5-month  f e t u s ; - ~ -  
week embryo;  M. rhesus :  5) adult,  6) 5-week embryo;  Man: 7) adult,  
8) newborn; A) zone of a lbumins;  ~l,  0~2, fl, 7 (zones of globulins). 

Fig. 2. Immunoe lec t rophore t i c  ana lys i s  of blood s e r u m  pro te ins  of 
fetal  and adult monkeys  and man.  Development  in al l  c a se s  by an t i -  
s e r u m  agains t  p ro t e ino f  adult rhesus  monkey.  Legend as in Fig. 1. 

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

The re su l t s  a r e  s u m m a r i z e d  below in Table  1, analogous to the table given by Yablokova [6, 7] for  
human blood antigens.  Unfortunately,  the a n t i s e r u m  used by Yablokova was too weak and the number  of 
ant igens which she de te rmined  was much s m a l l e r  than that found in the p r e sen t  ana lyses .  It is  c l ea r  f rom 
Table  1 and Figs .  1 and 2 that  a lbumins  appea red  f i r s t  in the monkey embryos .  This  is  the only pro te in  of 
the adult an imal  which could be detected in the blood of 5-week baboon and rhesus  monkey embryos .  At the 
19th week (pregnancy in the baboon las t s  27 weeks) ,  the fe tuses  had only 6 p ro te ins  compared  with 27 de -  
tected by the s ame  an t i s e rum in adult monkeys .  It  is  in te res t ing  to note that at  this  t ime the ~/-giobulin 
f rac t ion  had a l r eady  appeared .  At 21 weeks,  the blood contained p rea lbumins ,  ~ i -  and f l - l ipoproteins ,  and 
s eve ra l  o ther  p ro te ins .  The s e rum pro te in  spec t rum of the newborn baboon dif fered f rom that of the adult 
an imal  by being p o o r e r  in ~ i - ,  ~2- and, in pa r t i cu l a r ,  /~-globulins. 
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TABLE 1. Number  of Antigens Detected in Fetal  and Adult Monkeys and Man by Immunoelec t ropho-  
r e s i s  (Development with Rabbit Ant iserum Against  Adult Pro te ins  of P. hamadryas)  

Species and age of mammal  

Baboon 

rhesus monkey 5-week embryo 
Adult 

Man 

! 

,.o o r~ 
~ Total number "~ 
~ of f ract ions ~ .~ 

5-week embryo  1 1 -- 1 
Fetus 

18 weeks 2 6 -- 1 
20 weeks 2 12-15 1 1 
23 weeks 2 16-19 1 1 

Newborn 3 16-19 1 1 
Young animal aged 

2 days 3 18-21 1 1 
Young animal aged 

5 months 2 21-22 1 t 
Adult 5 27 1 1 

I 
1 1 i -- 1 
5 21 1 1 

Newborn i 0 
Adult 22 

Zones of se rum proteins 

globulins 

1 1 2 1 
2-4 2-3 5 1 

3-5 4-5 6 1 
3-5 3-4 7 I 

5-6 3-4 7-8 1 

6 
6 

5 

4 8-9 1 
5 11-13 1 

5 8 1 

1 
1 

Comparison of the immunoelectrophoretic spectra of embryonic and adult rhesus monkeys led to the 
same results as in the case of baboons (Table I). The number of arcs revealed by human anti-baboon anti- 
serum in the rhesus monkeys was smaller than in baboon serum. Evidently this was due not only to differ- 
ences in the concentration of some proteins, leading to absence of equivalence in the amounts of these anti- 

gens and of the corresponding antibodies and, consequently, to the absence of their arcs, but also to the 
presence of a certain number of species-specific antigens. The process of development of protein spectra 
in man and P. hamadryas in ontogenesis is generally similar, albumins appearing first, followed by proteins 
in the zones of o~- and fi-globulins. A protein which is formed early is transferrin. In cattle also this pro- 
tein starts to be synthesized by the end of the 4th-hth week of intrauterine life [14]. The appearance of 
"adult" antigens in the blood of monkeys takes place particularly intensively between the 18th and 23rd 
weeks of pregnancy. The spectrum of newborn monkeys is poorer in protein than that of adult animals, in 
o~- and, in particular, fi-globulins. Even in young baboons aged 5 months, appreciably fewer arcs were 
found in these zones than in adults. Possibly some proteins were present in the blood of the young animals, 
but in very low concentrations. Few data are available for rhesus monkeys, but it can be considered that 
the difference in this respect between closely related species of lower monkeys can hardly be substantial. 

Bearing in mind the antigenic similarity between the blood proteins, the identical structure of the placenta, 
and the similarity between the formation of the protein spectrum, it can be considered that monkey fetuses 
constitute a very valuable model for various experiments to study either normal embryogenesis or the in- 
fluence of different factors on the fetus and on its proteins. 
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