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Specific f l-globulins of pregnancy of r a t s ,  rabbi t s ,  and guinea pigs and human fllG-globulin 
were  shown to be s i m i l a r  in the i r  phys icochemica l  p rope r t i e s .  The i r  dynamics  and d i s t r i -  
bution in the pregnant  o r g a n i s m  also were  s imi l a r .  These p ro te ins  evidently p e r f o r m  s i m -  
i l a r  functions in man  and an imals .  KEY WORDS: fl-gtobulins of pregnancy;  fllG-globulin. 

In 1970 the w r i t e r s  [1] desc r ibed  a specif ic  BiG-globul in  (BGG) found in the blood s e r u m  of pregnant  
women.  La t e r  this pro te in  was found [3] in the blood s e r u m  of pat ients  with t rophoblas t ic  t umors .  Specific fl- 
globulins have also been found [4, 5] in the blood s e r u m  of pregnant  ra t s ,  rabbi t s ,  and guinea pigs,  which like 
man have a hemochor i a l  type of p lacenta .  Human BGG and the analogous animal  prote ins  p o s s e s s  an individual 
antigenic s t ruc tu re ,  and only in c losely  re la ted  spec ies  of m a m m a l s  ( m a n - m o n k e y ,  r a t - m o u s e )  has the par t ia l  
immunologic  identity of these  ant igens been es tab l i shed  [4, 8]. The d i scovery  of functional analogs of BGG in 
l abora to ry  an imals  has made it poss ib le  to c r ea t e  an expe r imen ta l  model for  the study of the ro le  of these  p r o -  
te ins  during pregnancy  and in the development  of t rophoblas t ic  d i s ea se s .  In this connection it is in teres t ing  to 
compa re  some of the phys icochemica l  p r o p e r t i e s  of human BGG and the analogous animal  pro te ins  as an 
approach  to the study of the biological  function of this group of pro te ins .  

This  pape r  d e s c r i b e s  a compara t i ve  immunochemica l  and phys icochemica l  ana lys is  of the p rope r t i e s  of 
human BGG and specif ic  f i-globulins of pregnancy  of rabbi t s ,  ra t s ,  and guinea pigs.  

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

The method of obtaining monospeci f ic  an t i s e r a  against  human BGG and the specif ic  fl-globulins of p r eg -  
nancy of rabb i t s ,  r a t s ,  and guinea pigs was  desc r ibed  p rev ious ly  [4, 5]. Sera  of pregnant  women (HPS), rabbi t s  
(RbPS), r a t s  (RPS), and guinea pigs (GPPS) were  used as ant igens.  A s tandard  tes t  sy s t em was used for  s e m i -  
quanti tat ive ana lys i s  [2, 3, 4]. 

The re la t ive  e l ec t rophore t i c  mobil i ty  of the t es t  antigens was de te rmined  by immunoe lec t rophores i s  by 
Ur i e l ' s  method [6]. Serum albumin was used as the s tandard  protein,  and dextran,  with ze ro  e lec t rophore t i c  
mobil i ty ,  was used to a s s e s s  the endo-osmot i c  effect .  

The mo lecu l a r  weight of the antigens was de te rmined  by ge l - f i l t r a t ion  in a thin l ayer  of Sephadex G-200 
[1]. P ro te ins  with known molecu l a r  weight were  used as the s tandard  pro te ins :  cy tochrome c, ovalbumin,  
hemoglobin,  s e r u m  albumin,  immunoglobul in-g,  p lacenta l  lactogen, a - f e top ro t e in ,  a2-globulin of the " p r e g -  
nancy zone, ,  and human BGG. Immunodeve lopment  was c a r r i e d  out by the method of double immunodiffusion 
in gel with a s tandard  t e s t  sys t em.  After  the end of gel f i l t ra t ion  por t ions  of Sephadex 1 cm wide were  suc-  
cess ive ly  r emoved  f r o m  the plate and placed in aga r  wel ls .  The d is tances  t r ave led  by the antigen molecule  
we re  judged f r o m  the "bending" pf the t es t  s y s t e m s  in the cor responding  well.  

The p r e s e n c e  of s ia l ic  acids was de te rmined  f r o m  the change in e lec t rophore t ic  mobil i ty  in the t es t  with 
neuramin idase .  This  enzyme  r e m o v e s  neuramin ic  acid de r iva t ives  f r o m  the g lycoprote in  molecule ,  and t h e r e -  
by r educes  the anodal e l ec t rophore t i c  mobil i ty of the antigen. The t e s t  s e rum,  in a volume of 1 ml,  was incu- 
ba ted  with 100 units of neuramin idase  (from Calbiochem,  USA) fo r  24 h at r oom t e m p e r a t u r e ,  a f t e r  which the 
expe r imen ta l  and control  s a m p l e s  we re  subjected to immunoe lec t rophore t i c  ana lys i s .  
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Fig. 1. Changes in electrophoretic mobili- 
ty of specific rabbit pregnancy antigen af- 
ter  t reatment with neuraminidase. 1) Con- 
trol  serum of pregnant rabbit; 2) serum of 
pregnant rabbit treated with neuramidase. 
A) Monospecific antiserum against rabbit 
pregnancy antigen; b) Evans' blue; p) 
pyronine. 

Fig. 2. Effect of neuraminidase on electro-  
phoretic mobility of human BGG. 1) Control 
serum of pregnant woman; 2) Serum of preg- 
nant woman treated with neuraminidase. A) 
Monospecific antiserum against human BGG; 
b) Evans' blue; p) pyronine. 
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TABLE 1. Comparat ive  Phys icochemica l  Cha rac t e r i s t i c s  of Specific fl-Globulins of Pregnancy of Man and 
Cer ta in  Labora to ry  Animals 

Guinea pig Rabbit fl- 
P r ope r ty  and p rocedure  Human BGG Rat fl-globulin fl-globulin globulin 

Molecular  weight 
Relative e lec t rophore t i c  mobility 
Thermolabi l i ty  
Trea tmen t  with t ryps in  
T rea tme n t  with r ibonuclease  
Trea tmen t  with deoxyr ibonuclease  
T rea tmen t  with neuraminidase  
Prec ip i ta t ion  with 0.25% rivanol  solution 
Prec ip i ta t ion  with 1% copper  sulfate solution 
Prec ip i ta t ion  with ammonium sulfate 
Prec ip i ta t ion  with pe rch lo r i c  acid 

120 :e 6 thou. 
0.47 • 0.02 

85 ~ 

2o-50% 
0.2 M 

130 * 4 thou. 
0.45 • 0.03 

85 ~ 
Dest royed 
Resis tant  

120 • 7 thou. 
0.50 �9 0.03 

85 ~ 

140 �9 4 thou. 
0.56 ~- 0.03 

80 ~ 

Decrease  in anodal e lec t rophore t ic  mobility 
Not prec ip i ta ted  
Not prec ip i ta ted  

20-50% I 20-50% 15-45% 
0.2 M I 0.2 M 0.2 M 

The thermolabi l i ty  of the individual antigens was de te rmined  by heating the s e ru m  of the pregnant  ani- 
mals  and women to different  t e m p e r a t u r e s  fo r  1 h. 

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

The physicochemical  p roper t i e s  of the specif ic  human, rabbit ,  rat ,  and guinea pig antigens of pregnancy 
a re  given in Table 1. The molecu la r  weight of human BGG, de termined  by th in - layer  gel - f i l t ra t ion,  was 
120,000 • 6000. The molecu la r  weights of the fl-globulins of pregnancy of ra t s ,  guinea pigs, and rabbits  were  
130,000 �9 4000, 120,000 * 7000, and 140,000 • 4000 respec t ive ly .  

On immunoe lec t rophores i s  the tes t  antigens fo rmed  precipi ta t ion a rcs  in the fl-globulin zone. The r e l a -  
t ive e lec t rophore t ic  mobili ty of the pregnancy antigens of ra t s  and guinea pigs was s imi la r  to that of BGG 
(0.47 • 0.02), whereas  the mobility of the rabbit  prote in  was a li t t le h igher  (0.56 • 0.03). The e lec t rophore t ic  
mobili ty of all the prote ins  studied was found to change in the same prepara t ions  during keeping and, fo r  that 
reason,  only f resh  samples  were  analyzed. 

Under the influence of neuraminidase  the anodal e lec t rophore t ic  mobility of the specific antigens of the 
rabbit  (Fig. 1), ra t ,  and guinea pig was reduced.  Human BGG also showed a s imi la r  change in e lec t rophore t ic  
mobili ty (Fig. 2). All the antigens tes ted  lost  the i r  antigenic p rope r t i e s  a f te r  t r ea tmen t  with t ryps in  but r e -  
ta ined them af te r  t r ea tmen t  with r ibonuclease  and deoxyr ibonuclease .  

The specif ic  fl-globulins of pregnancy were  prec ip i ta ted  f rom se rum by ammonium sulfate at between 20 
and 50% saturat ion,  they were  prec ip i ta ted  by 0.2 M perch lo r ic  acid, but they were  res i s tan t  to precipi tat ion by 
0.25% rivanol  solution and 1% copper  sulfate solution. All were  thermolabi le  but re ta ined the i r  antigenic 
p rope r t i e s  a f te r  heating to 60~ for  1 h. 

As was s tated previously  [4], a cha rac t e r i s t i c  fea ture  of the specif ic  fl-globuiins of pregnancy is that they 
a re  all  p resen t  in a re la t ive ly  high t i t e r  in the s e ru m  of pregnant  animals  (1:32 to 1: 128) a n d i n a l o w e r c o n c e n -  
t ra t ion  in the t i ssues  of the placenta  (1:2 to i : 8). Within the l imi ts  of sensi t ivi ty  of immunodiffusion analysis  
they were  hardly detectable in amniotic fluid o r  in fe ta l  blood se rum and they were  not found in ex t rac t s  of o r -  
gans of pregnant  ra t s ,  rabbits ,  o r  guinea pigs. The concentra t ion of these prote ins  in the se rum r i s e s  p ro-  
g ress ive ly  in the course  of pregnancy and fai ls  sharply on the second to third day af te r  par tur i t ion.  

The dis t r ibut ion and dynamics of the specif ic  fl-globulins of pregnant  ra t s ,  rabbits ,  and guinea pigs are  
thus s imi l a r  to the distr ibution and dynamics of BGG in pregnant  women [7, 8]. The antigens studied, like hu- 
man BGG, a re  specif ic  prote ins  with closely s imi la r  molecular  weight and e lec t rophore t ic  mobility. All a re  
glycoproteins  with s imi l a r  p rope r t i e s  re la t ive  to denaturing agents.  

The resu l t s  indicate that these prote ins  pe r fo rm s imi la r  functions in man and animals.  The fu r the r  study 
of these  prote ins  is indicated in o rde r  to asce r ta in  the i r  biological  role .  
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P H A G O C Y T I C  A C T I V I T Y  OF STROMAL H E M A T O P O I E T I C  

TISSUE PRECURSOR CELLS 

N. V. Latsinik and S. Yu. Sidorovich UDC 612.41 : 612.112.3 

Phagocytic cells were separated from a cell suspension with the aid of iron powder in a 
magnetic field. Clonogenic s tromal p recurso r  cells of hematopoietic tissue which do not be- 
long to the h is t iocyte-macrophage  group but to the mechanocyte group have high phagocytic 
activity. After t reatment  of a suspension of bone marrow cells with iron fewer than 1% of 
s tromal p recurso r  ceils are left behind, and during monolayer culture they give r ise  to  
colonies of fibroblasts.  In suspensions of spleen and peritoneal exudate cells about 10% of 
clonogenic p recursors  of fibroblasts remain. KEY WORDS: bone marrow; stroma; 
phagocytosis. 

On explanation in monolayer cultures of hematopoietic tissue ceils the stromal precursor  ceils give r ise  
to colonies consisting of clones of fibroblasts [4]; the content of stromal p recursors  in the cell population can 
be judged from the numberofcolonies .  Stromal ceils maintain themselves independently of hematopoietic cells 
and under conditions of chimerism of the whole hematopoiet~c system or  part  of it they differ in origin from 
the hematopoietic cells [1-3]. To understand the functions of the hematopoietic and stromal components of 
hematopoietic tissue and the relations between them it is important to have detailed information on the stromat 
p recurso r  cells.  In part icular,  investigation of the phagocytic activity of these cells is an interesting problem. 

In the investigation described below the ability of stromal p recursor  cells of hematopoietic tissue, ex- 
hibiting clonogenic propert ies  in monolayer culture, to car ry  out phagocytosis in vitro was studied. 

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

Guinea pigs weighing 180-300 g were the donors of bone marrow, spleen, and peritoneal exudate cells. 
Cell suspensions were prepared by the method described ea r l i e r  [2, 5] at 37~ in medium 199 plus 2% embry- 
onic calf serum plus 15 mM Hepes. To obtain peritoneal exudate, 24 h before the experiment the animals were 
given an intraperitoneal injection of 20 ml nutrient broth. The method of Lundgren et al. [7] was used to re -  
move phagocytes f rom the cell suspension. To 10 ml of the cell suspension in a concentration of 1 �9 10 Y to 3-107 
c e l l s / m l ,  in a smooth-bottomed vessel  t reated with antifoam silane (to prevent adhesion of the cells), 0.4 g of 
a steri le  powder of iron carbonyl was added. The mixture was incubated for  30 rain at 37~ withgentle stirring 
every 5 min. After careful and thorough resuspension the part icles of iron and the cells phagocytosing them 
were removed with a powerful magnet, placed near the bottom of the vessel .  The remaining cells were re -  
suspended in f resh medium after  centrifugation. The same volume of the original cell suspension for use as 
the control was treated in the same way except for  addition of the iron powder. After counting, the cells of the 
suspension were explanted into 100-ml flasks with the addition of 2 �9 107 bone marrow ceils, irradiated in a 
dose of 4000 R, as the feeder.  The cultures were grown on medium 199 with 10% embryonic calf serum and 
the gaseous phase consisted of a i r  with 5% CO z. After 10-12 days the cultures were fixed with ethanol and 
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