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Fetuin and embryo - spec i f i c  a -g lobu l in  differ  in s eve ra l  of thei r  phys icoehemica l  and antigenic p ro -  
pe r t i e s .  They can there fore  be regarded  as different  embryonic  pro te ins .  

The object  of this invest igat ion was to study some of the phys icochemica l  and antigenic p rope r t i e s  of 
fetuin and embryo - spec i f i c  ~ -g lobu l in  (ESA-globulin) in bovine fetal  s e r u m  [11]. 

Fig. 1. Immunoelec t rophore t ic  invest igat ion 
of p repa ra t ions  of bovine fetuin and fetal  ESA- 
globulin. 1) Blood s e r u m  of adult cow; 2) f e -  
tuin isolated by Deutsch ' s  method; 3) ESA- 
globulin, pure;  4) fetuin isolated by Spi ro ' s  
method; 5) bovine fetal  blood se rum;  a) ant i -  
s e r u m  against  bovine fetal  s e r u m  prote ins ;  
b) an t i se rum against  adult bovine s e r u m  p ro -  
reins.  

E X P E R I M E N T A L  M E T H O D  

The phys icochemica l  p rope r t i e s  of fetuin and ESA- 
globulin were  compared  by seve ra l  methods o f f r ac t iona -  
tion of fetal  s e r a  (with ammonium sulfate,  by Cohn's 
X-method [1]) followed by immunochemica l  analysis  of 
the separa ted  f rac t ions ,  and also by studying isolated 
p repa ra t ions  of these pro te ins .  Charac te r i s t i c  reac t ions  
were  ca r r i ed  out with the isolated prote ins  to tes t  for  
the p re sence  of lipid and carbohydra te  components ,  by 
staining with Sudan black and by the per iodic  acid-Schiff  
(PAS) method a f te r  e l ee t rophores i s  in a g a r  gel [6]. 

Fetuin was isolated by the methods of Deutsch [3] 
and Spiro [12]. ESA-globulin was isolated immunochemi-  
cally f rom the specif ic  prec ip i ta te .  Ant iserum against  
ESA-globulin was obtained by immunizing rabbi ts  with 
pooled blood s e r u m  f rom bovine fe tuses ,  followed by ex-  
haustion of the s e rum and ver i f icat ion of its monospec i -  
f ici ty.  Bovine fetal  s e r u m  was added in a volume of 10 
ml  to 200 ml  of monospeci f ic  an t i se rum,  and the p r e c i -  
pi tate was sedimented and compacted in a centr ifuge 
af ter  adjus tment  of the pit to 8.0. Reprecipi ta t ion in 
this way was repea ted  three  t imes .  The prec ip i ta te  was 
then suspended in 100 ml  1% alcoholic solution of TCA 
and allowed to stand for  1 h at 4 ~ with shaking f rom 
t ime to t ime,  af ter  which it was centrifuged at 6000 r p m  
for  15 rain. The supernatant  was dialyzed in cellophane 
bags  for  48 h in tap wate r ,  and fur ther  concentra ted by 
dia lys is  against  20% polyvinylpyrrol idone solution. The 
puri ty  of the p repa ra t ion  was tes ted immunochemica l ly  
and by disc e l ee t rophores i s  in po lyacry lamine  gel. 

The immunochemica l  investigation was ca r r i ed  
out by Ouchter lony 's  method [9], and by the method of 
immunoe lec t rophores i s  desc r ibed  by G r a b a r  and Wil l iams 
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Fig~ 2o Immunodiffusion analys is  of isolated p ro -  
teins for  the p resence  of ESA-globulin. 1) Bovine 
fetal  blood se rum diluted 1 : 10; 2) 0.5% solution 
of ESA-globulin diluted 1 : 40; 3) 0.5% solution 
of fetuin isolated by Spi ro ' s  method; 4) 1.5% 
solution of fetuin isolated by Deutsch ' s  method; 
5) 0.5% solution of ESA-globulin diluted 1 : 1000; 
A) an t i se rum against  E SA-globulin, monospec i -  
tic; 6) physiological  sal ine.  

Fig. 3. E lec t rophores i s  of isolated proteins  obtainedby 
the disc method. 1) Fetuin isolated by Deutsch 's  method; 
2) ESA-globulin,  pure;  3) fetuin isolated by Spi ro ' s  method; 
4) bovine fetal  blood se rum;  I) prealbumin;  II) albumin; III, 
IV, and V) zones of pos ta lbumins ,  t r a n s f e r r i n ,  and m a c r o -  
globulins r e spec t ive ly .  

[5]. Two antisera were used for the immunochemical analysis: antiserum against bovine serum proteins 
prepared in the Gamaleya Institute of Epidemiology and Microbiology (batch 2), and antiserum against bovine 
fetal serum proteins, prepared by the author, both whole and exhausted. 

The fetal sera and the isolated protein preparations were investigated by disc electrophoresis in 7.5% 
polyacrylamide gel [2, 8]. 

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

During f rac t ionat ion of fe ta l  s e r a  with ammonium sulfate at r oom t e m p e r a t u r e ,  fetuin begins to be 
prec ip i ta ted  at 33% sa tura t ion  and it is comple te ly  prec ip i ta ted  by a s emisa tu ra t ed  solution of ammonium 
sulfate  [3, 4], whereas  ESA-globulin begins to be prec ip i ta ted  at 43% sa tura t ion  and is comple te ly  p rec ip i -  
tated by 65% sa tura t ion  with ammonium sulfate.  These  r e su l t s  agree  with those obtained by Masopust  [7] 
working with human ESA-globuin. During alcoholic precipi ta t ion of calf fetal  s e r a  by Cohn's X-method [1], 
mos t  ESA-globulin was prec ip i ta ted  in f rac t ions  IV and V, whereas  fetuin was left  in f rac t ion  VI, f rom which 
it was isola ted by fur ther  puri f icat ion [12]. 

ESA-globulin was read i ly  prec ip i ta ted  by a neutra l ized 5% solution of TCA, in which fetuin is readi ly  
soluble~ The fact  that fetuin is prec ip i ta ted  by ammonium sulfate and is soluble in 5~c TCA solution is the 
bas i s  of its separa t ion  by Deutsch ' s  method [3]. 

When p repa ra t ions  of isolated pro te ins  were  stained with Sudan black af ter  e lec t rophore t ic  f rac t iona-  
tion in agar  gel, the p repa ra t ions  of fetuin and ESA-globulin were  not stained,  although in bovine fetal  s e rum 
a cons iderable  l ipoprotein f rac t ion  was revea led  in the zone of the o -g lobu l ins .  

Both p repara t ions  of fetuin took up the dye readi ly  when tes t ing for glycoprote ins  by the PAS method.  
Whereas  ESA-globulin did not s ta in,  indicating that it contained no ca rbohydra tes  or  only ve ry  smal l  t r aces  
- - less  than 1.5% [10]. Immunochemiea l  invest igat ion of the isolated p repa ra t ion  of ESA-globulin showed it 
to be homogeneous both in Ouchter lony 's  precipi ta t ion reac t ion  and in immunoe lec t rophores i s  (Fig. 1). This 
prote in  had the mobi l i ty  of e~-globulin. 

Immunoe lec t rophore t i c  analys is  of the fetuin p repa ra t ion  isolated by Spi ro ' s  method revea led  three  
components ,  compared  with 5 antigenic components  in the fetuin isolated by Deutsch ' s  method.  

Ouchter lony 's  prec ip i ta t ion  reac t ion  p e r f o r m e d  with t i t ra t ion of antigen demons t ra ted  that a 0.5% solu-  
tion of fetuin isolated by Spi ro ' s  method contains only about 1/40 of the ESA-globulin p resen t  in a 0.5% 
solution of the ESA-globulin p r e p a r e d  by the author ,  while fetuin isolated by Deutseh ' s  method (concentration 
1.5%) contained only 1/1000 of that p r e sen t  in the 0.5~ ESA-globulin solution (Fig. 2). Simple calculat ions 
show that fetuin isolated by Spi ro ' s  method contains about 2.5% of ESA-globulin,  while fetuin isolated by 
Deutsch ' s  method contains only about 0.03% of ESA-globulin. 
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It has not yet  proved possible to obtain ant isera  reveal ing ~tny embro-spec i f i c  proteins other  than ESA- 
globulin by immunization of rabbits  and hens with fetuin prepara t ions ,  and this is possible evidence of the 
weak antigenicity of fetuin. 

A study of the isolated preparat ions  and of whole calf fetal  blood serum by disc e lec t rophores i s  in 
polyacrylamide gel yielded the following resu l t s .  Isolated ESA-globulin is homogeneous and migra tes  with 
the mobili ty of the slow postalbumins.  A considerable albumin f rac t ion was found in feutin isolated by 
Deutsch 's  method, alongwith a mass ive  fract ion of fast  postalbumin. Besides a mass ive  f ract ion of slow post-  
albumin, the prepara t ion  of fetuin isolated by Spiro 's  method also contained small  t races  of prealbumin,  al-  
bumin, fast  postalbumin,  and a protein migrat ing somewhat more  slowly than the main fract ion.  The d i f fer -  
ence in the mobili ty of fetuins isolated by the different  methods is noteworthy (Fig. 3). The following f r ac -  
tions could be distinguished in whole bovine fetal blood serum by disc e lec t rophores is :  prealbumin,  albu- 
min, followed by 4-5 f ract ions  of postalbumins,  not completely identified, af ter  which f rom 3 to 5 f ract ions  
migra ted  in the t r ans fe r r in  zone, and last  of all, a -macroglobul in ,  hardly able to penetra te  into the mic ro -  
porous gel (Fig. 3). 

The resu l t s  thus demonst ra te  d i f ferences  in severa l  physicochemical  and antigenic proper t ies  of the 
fetuin and ESA-globulin of bovine fetuses .  They suggest  that fetunin and ESA-globulin are  different  embryo-  
nic prote ins .  
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