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A number of authors have detected proteins in the blood serum of the human and an imal  fetus, which are not 
encountered in the adult  organism. Some researchers r e l a t e  the local iza t ion  of such fetoproteins to the cq-globul in  
fraction [4-7, 11-13, 14, 16]; others re la te  it  to the region of B -globulins [1-3, lg] .  

We detected the simultaneous presence of both fetoproteins ( a  1 and t~ ) in the same portions of serum. The 
c~-fetoprotein disappears, as a rule, at the twentieth to twenty-f i f th  week of pregnancy, while the g -fetoprotein is 
retained up to the fortieth week, and i t  is present up to the end of intrauterine development  in almost a l l  newborn 
babies. 

The cq-fe toprote in  is a glycoprotein and is re tained in the blood of the human fetus up to 20 weeks of in t ra-  
uterine development .  There are no data on the ~ -fetoprotein in the l i terature,  character iz ing it in the chemica l  
respect, and the dynamics of the disappearance of this fetoprotein are unknown. 

l,r this work we a t tempted  to determine the t ime of disappearance of the B -fetoprotein from the blood serum. 
In addition, we studied the behavior of the B -fetoprotein to staining with Schiff 's reagent and Sudan, so as to deter-  
mine the presence or absence of polysaccharide and l ipid components in the molecu le  of this protein. 

It is known that l ipoproteins are present in sufficient amounts in the blood serum of the fetus. In part icular,  
the presence of an intense arka, corresponding to the c~ 2-1ipoprotein, has been established by the method of i m -  
munoelectrophoresis; moreover,  i t  varies l i t t le  during the neonatal  period [10]. 

P R O C E D U R E  

The blood serum of neonates, taken from the umbilicus,  as well  as the blood serum of children from 10 days 
to 3 months of age (in the lat ter  case the blood was taken from the finger with a Frank needle)  were investigated.  

Blood was co l lec ted  from the finger in a capi l la ry  in amounts of 0.2 ml.  The serum was removed,  crushing 

the capi l la ry  at the interface of ~he serum and a clot  formed after centrifuging. Electrophoresis was conducted in a 
1% agar gel  in 0.05 M verona1 buffer with pH 8.6. After electrophoresis,  the preparation was developed with rabbit 
antisera with diffusion from a transverse channel,  at  a distance of 7 cm from the middle  of the B -globulin fraction 
in the direction of the cathode.  In addition, immunoelectrophoresis  was conducted in the class ical  variat ion [9, 10]. 

Antisera were produced by immunizing rabbits with the serum of newborn babies: 1) by immunizat ion with 

newborn sermn according to the Freund method [7, 8] with an adjuvant (BCG and liquid petrolatum); 2) by sub- 
cutaneous immunizat ion  with a preparation of B2-globulins, produced by electrophoresis on starch powder, followed 
by re immuniza t ion  after 35 day rest (24 mg of.protein was introduced in each inject ion) .  

The antisera were depleted with sera of adult  men and women under control of immunoeleetrophoresis  accord-  
ing to Grabar and Wil l iams [9, 10]. Immunizat ion by the second method is more rel iable .  

To detect  the lipoproteins and polysaccharides,  the proteins were stained with a solution of Sudan in 60% a l -  
cohol [10], and then with acid blue black according to the general ly known prescription of Grabar and Burton [10]. 
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Fig. 1. Behavior of ~ -fetoprotein to staining with Sudan black.  
a) Eleetrophoretogral-n of blood serum of newborn child; b, 
c) immunoeleetrophoretogram of serum of adutt  human and new-  
born child,  developed with antiserum against 8 -fetoprotein.  

Staining with acid blue black.  The component  FB is absent in 
the serum of a newborn baby; d) immunoetect rophoretogram of 

the same serum as in preparation c, developed with the same 
antiserum, but nondepleted (staining with sudan). Arka of slow 

lipoprotein is visible; the ~ -fetoprotein is not stained with Sudan. 

Fig. 2. Ia-nmunoelectrophoretogram of newborn blood serum. 
Development  with antiserum against 8 -fetoprotein according to 

the cross channel method.  F B - l i n e  of 8 -fetoprotein,  remaining 
in the place  where the' preparation is stained only with Schiff 's 
reagent; a) component also present in serum of adult  human 
( resu l t -nondeple t ion  of antiserum). Staining with Schiff 's re-  
agent; the first half  was prestained with acid blue black.  

R E S U L T S  

The sudanophilic properties were determined by staining the immunoelectrophoretogralns,  developed both 
with depleted and with nondepleted antisera. In the la t ter  case, we were able to monitor  the regulari ty of the s ta in-  
ing, by comparing,  for example ,  staining of the arka of B-fetoprotein and the arka of the slow lipoprotein (Fig. 1), 

as well  as polysaecharides (Fig. 2). 

In a l l  cases the ~ -fetoprotein was not stained by Sudan and Schiff 's reagent,  while the slow lipoprotein (situ- 
ated in the c~a-region) and the glycoprotein were intensively stained. Thus, the B -fetoprotein is not a I ipoprotein 
and does not contain a polysaccharide component .  Preparative ultracentrifuging in a sugar gradient  indica ted  that 

the sedimentat ion constant of the B -fetoprotein is equal  to 10 S. 
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Fig. 3. Immunoelectrophoretogram of blood 
serum of an adult  human (a and c), a newborn 
baby (b), and a 19 day old child (d). Deve l -  
opment according to the cross channel method. 
Staining with acid  blue black.  

Our investigations to clarify the dynamics of the disap-  
pearance of the g -fetoprotein indica ted  that  it  is re tained dur- 
ing the first weeks of extrauter ine l i fe  (Fig. 3), decreasing in 
amount approximate ly  by the twentieth day, and disappears 
after 3 months of extrauterine development .  

The significance of the ~ -fetoprotein is unclear.  It may 
be a factor in the protection of the fetus and newborn child or 
may perform the function of nutrit ion of the fetus, playing no 
role during the neonatal  period and gradually disappearing, 
since its synthesis is  stopped. The site of synthesis of the ~ - 
fetoprotein also has not been established.* 
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All abbreviations of pe r iod ica l s  in the above bibliography are letter-by-letter translitera- 
tions of the abbreviations as given in the original Russian journal. Some or all  o f  t h i s  per i -  

od ica l  l i t e ra ture  may w e l l  be  a v a i l a b l e  in E n g l i s h  t rans laHon.  A complete l ist  of the cover-to- 
cover English translations appears at the back of this issue. 
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