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Embryonic  prealbumin (EPA) was found in human fibroblasts  by immunodiffusion and immuno-  
f luorescence analysis .  No quantitative or  qualitative differences in the content and localization 
of this antigen were found between embryonic  and adult human f ibroblasts .  It is concluded that 
human fibroblasts  synthesize EPA, which can be used as a marke r  for cells of this type. 
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Embryonic  prealbumtn (EPA) was f i rs t  identified in human fetal blood se rum and in t issue extracts  f rom 
human ovar ian tumors  [1, 3]. EPA was subsequently found also in t issue ext rac ts  of tumors  of bone and soft 
t issues and in extracts  of human fibroblasts  [4]. This antigen is a sulfated glycoprotein containing about 20~0 
of carbohydrates  [2], and it moves on e lec t rophores is  in the zone of prealbumins and albumins. 

This paper  gives the resul ts  of an immunoehemical  and immunofluorescence study of EPA in embryonic  
and adult human f ibroblasts  cultured in vitro.  

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

Antisera  against  EPA were obtained by immunizing rabbits by the method descr ibed previously [1]. Spe- 
cific antibodies against  EPA were isolated on an tmmunosorbent  prepared  by immobil izat ion of a purified EPA 
prepara t ion on "Ultrogel AcA-34" (from LKB, Sweden) with the aid of glutaraldehyde [7]. Immunodiffusion 
analysis  with a standard test  sys tem for  EPA was ca r r i ed  out in 1% agar  gel by Ouchter lony 's  method with 
cer tain modifications [5], Cultures of f ibroblasts  were obtained f rom pieces of skin taken f rom healthy adult 
donors and f rom 8-24-week human embryos  and fetuses obtained during art i f icial  terminat ion of pregnancy in 
Moscow materni ty homes,  and f rom amniotic fluid obtained during aminocentesis  at the 14th week of pregnancy.  
The cells were cultured in Eagle ' s  basic medium with the addition of 20% bovine se rum and 300/o laetalbumin 
hydrolysate .  A homogenate of f ibroblasts  removed f rom the culture vessels  with 0.25% trypsin  solution was 
washed three t imes  in 0.14 M NaC1, the number  of cells was counted in a Goryaev ' s  chamber,  and the cells 
were sedimented by centrifugation at 800g for 5 rain. The residue was treated with 0.05 M Tr i s -g lye ine  ex- 
t ract ing buffer (pH 8.3), containing 1% Tween-80 and 1% Tri ton X-100, up to a final volume of 1 ml, and the 
result ing suspension was homogenized in a Po t t e r ' s  homogenizer .  After f reezing in liquid nitrogen and thaw- 
ing three  t imes,  the homogenate was centrifuged at 3500g for  30 rain and the supernatant was used in the sub- 
sequent exper iments .  

Immunofluorescence  analysis  was car r ied  out on a monelayer  of human fibroblasts  grown on coversl ips ,  
containing about 30,000 c e l l s / c m  2 of glass ,  fixed with a mixture of methanol and acetic acid (3 : 1), by an in- 
di rect  immunofluorescence  technique [13]. Specific rabbit antibodies against EPA were used as the f i r s t - o r d e r  
antibodies, and a luminescent  donkey an t i se rum against  rabbit  ),-globulins as the second-orde r  antibodies. 
The specifici ty of f luorescence was determined with the aid of the following controls :  a) t rea tment  of the 
cells with nonimmune rabbit  s e rum and labeled second-o rde r  antibodies, b) t rea tment  of the cells with anti-  
bodies against  EPA, neutralized with a purified prepara t ion  of EPA, and with labeled second-o rde r  antibodies, 
c) t rea tment  of the cells with labeled second-o rde r  antibodies only. The protein concentration in the extracts  
of f ibroblasts  was determined by Lowry ' s  method [9]. 
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T A B L E  1. I m m u n o e h e m i c a l  D e t e r m i n a t i o n  of  

E m b r y o n i c  P r e a l b u m i n  (EPA)  in  E x t r a c t s  of  
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F i g .  1. I m m u n o f l u o r e s c e n e e  s t u d y  of  e m b r y o n i c  p r e a l b u m i n  (EPA in  h u m a n  f i b r o -  

b l a s t s :  a) m o n o l a y e r  of  e m b r y o n i c  f i b r o b l a s t s ,  h e m a t o x y l i n - e o s i n ,  30 x ; b) m o n o -  

l a y e r  of  a d u l t  h u m a n  f i b r o b l a s t s ,  h e m a t o x y l i n - e o s i n ,  30 x ;  c, e) i m m u n o f l u o r e s c e n c e  

of  E P A  on  m o n o l a y e r  of  e m b r y o n i c  f i b r o b l a s t s ,  120 x ;  d, f) i m m u n o f l u o r e s c e n c e  of  

E P A  on  m o n o l a y e r  of  a d u l t  h u m a n  f i b r o b l a s t s ,  120 x .  
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Fig. 2. Immunochemical  identification of embryonic  prealbumin (EPA) in ex- 
t rac ts  of human f ibroblasts ,  fetal blood serum,  and homogenates of cer tain 
human tumors .  1) Specific an t i se rum against  EPA; 2) standard EPA antigen; 
3, 4, 5, 6, 7) extracts  of human embryonic  f ibroblasts ,  adult human fibroblasts ,  
f ibroblasts  f rom a child aged 4 years ,  amniotic fluid, and embryonic  lung (L- 
66), containing 50x 10 ~, 60x 10 ~, 20x 10 G, 60x 10 G, and 100x 10 ~ cells r e spec -  
tively in 1 ml; 8) extract  of HeLa cells (100 x 10 G cells in 1 ml); 9) fetal blood 
s e r u m  at 24th week of pregnancy;  10, 11) homogenates of desmoid tumor  and 
osteogenic sa rcoma;  12) physiological saline (control). 

EXPERIMENTAL RESULTS 

All cells of normal diploid lines (Nos. 1-18, see Table I) of embryonic and postnatal origin possessed 
the characteristic features of normal human fibroblast-like cells (Fig. la, b). 

Immunodiffusion analysis with a standard test system for EPA revealed an antigen immunocbemically 

identical with EPA in all extracts from the lines of embryonic and adult human fibroblasts obtained (Table I). 
The EPA found in the fibroblasts was immunoehemically similar to EPA from human fetal blood serum and 
also to EPA from homogenates of bone and soft-tissue tumors (Fig. 2). The minimal number of fibroblasts 
required to detect EPA in these experiments was 20x 106 cells in 1 ml of extract. Considering the sensitivity 
of the standard test system (the visible "bending" of the precipitation arc corresponds to an antigen concentra- 
tion of 1-3 gg/ml), the EPA concentration in the extracts of fibroblasts was only 1/1000-1/2000 of the total 
protein content in the extract. The EPA titer in the fibroblasts was independent of the sex and age of the source 
of cells and also of the number of passages of the cell line, and was determined purely by the number of cells 
taken in order to prepare the extract. No quantitative or qualitative difference in the EPA content likewise 
could be detected in extracts of embryonic and adult human fibroblasts. A line of fibroblasts from embryonic 
lung (L-66), generously provided by the Moscow Research Institute of Virus Preparations, also contained EPA. 
Meanwhile, during immunodiffusion analysis with a standard test system, no EPA could be found in extract of 
HeLa cells (i00 x I0 G cells in 1 ml). 

On immunofluorescence analysis specific fluorescence of EPA was found in the cytoplasm of human 
fibroblasts mainly at the ends of the cell processes, in the form of small round granules, and also in the extra- 
cel lular  space (Fig. lc-f ) .  This localization of the EPA in the human f ibroblasts  suggests  that this antigen is 
synthesized in the cytoplasm of the cells, f rom which it is secre ted  into the in terce l lu lar  space. However, no 
difference as regards  ei ther  the distr ibution or  the intensity of f luorescence could be found between embryonic  
and adult human f tbroblasts .  No f luorescence  was present  on the control p repara t ions .  Meanwhile EPA is 
evidently not identical with fibronectin, the principal  h igh-molecular -weight  glycoprotein synthesized by f ibro-  
blasts  [10, 11]. Unlike that antigen, EPA cannot be found in the blood se rum of healthy adult donors by means 
of the standard test  sys t em and it has a much smal le r  molecular  weight. Fur the rmore ,  during immunofluo- 
rescence  analysis ,  f ibronectin in human fibroblasts  is located mainly in the ext racel lu lar  matr ix in the form 
of s trands forming a re t icu lar  s t ruc ture  [6, 8, 12]. 

It can thus be concluded f rom the d iscovery  of EPA in extracts  of human fibroblasts  cultured in vitro, 
by means of immunodtffusion and immunofluorescence analysis,  that biosynthesis of this antigen takes place 
in this type of cell. The discovery  of EPA synthesis in human fibroblasts  enables the appearance of this anti- 
gen in tumors  of connective t issue origin to be linked with the intensified prol i fera t ion of f ibroblast- l ike cells 
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that are  components of these tumors .  The presence  of EPA in cell 1 ines of f ibroblast  origin and its absence 
in a s t ra in  of epithelioid cells (HeLa) means that this antigen can be used as a marke r  of human f ibroblast-  
like cells, and also that these cells can be used as a model for the study of the bioiogical function of EPA. 
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DEPENDENCE OF MITOGENETIC RADIATION AND 

MOLECULAR ORGANIZATION OF LIVER CELLS 

ON VAGUS NERVE STIMULATION 
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Structural  changes in the molecular  substrate  of the rabbit l iver  ar is ing tn vivo in response to 
weak (subthreshold) e lec t r ica l  s t imulat ion of one trunk of the vagus nerve in the cerv(eal  region 
a re  examined. The method of investigation was to study the mitogenetic radiation of the l iver .  
It was shown that the degree of saturat ion of the l iver  with unbalanced molecular  s t ruc tures  
(constellations) increases  during subthreshold stimulation. The possible mechanism of this 
relationship is d iscussed.  

KEY WORDS: mitogenetie degradation radiation; unbalanced molecular  constellations; vector  
biological field. 

Previous investigations showed that e lect r ical  st imulation of the vagus nerve in rabbits increases  the 
number  of unbalanced molecular  s t ruc tu res  or  "conste l la t ions '  {UMC) in the neuroplasm of the contra la teral  
nerve and in the s a r cop l a sm of hear t  muscle .  An indicator  of UMC is degradation mitogenetic radiation, which 
a r i ses  during s t ruc tura l  changes and dis turbances of UMCo 

The study of this dependence is of definite in teres t  in the liver,  an organ innervated by branches of the 
vagus nerve,  and of different s t ructure  and function, about whose radiation much is a lready known. 

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

A shor t  segment  of the vagus nerve in the neck and a small  a rea  (1.5-2 cm 2) of the surface of the l iver 
were  exposed in an unanesthetized rabbit.  Electrodes  were applied to the exposed segment  of the nerve and 
it was stimulated by means of a s t imulator .  Pulses 1 msec  in duration, with a frequency of 40 Hz and an in- 
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