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The distribution of a protein binding azocarc inogen : in sections of normal  rat  l iver  was 
investigated by the indirect  f luorescent  antibody method. This protein was shown to be 
contained in the nucleus and cytoplasm of the hepatocytes in the region of the central  
veins but to be absent  in the per ipor ta l  zones of the hepatic lobule. 

The rat  l ive r  contains a specific protein binding azocarc inogen (ABP) in vivo [8]. The possible role 
of this binding in malignant  t ransformat ion  accounts  for in teres t  in the study of the biochemical  [5] and 
biological [4] p roper t i es  of ABP. In a previous paper  [1] the wr i t e r s  descr ibed a method of obtaining mono-  
specific antibodies aga ins t  this protein.  

In the investigation descr ibed below the distribution of ABP was studied in sections of normal  l iver  
by the immunofluorescence  method. 

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

Male noninbred albino rats  and Wistar  ra ts  weighing 150-200 g were used in the experiments .  P ieces  
of l iver  (measuring 3 • 4 x 5 ram) were cut f rom the left la teral  lobe of exsanguinated animals (six ra ts  were 
investigated) and fixed in three port ions of 1~ glacial  acetic acid solution in 100~ ethanol for  1-24 h at 4~ 
The pieces  were  passed  through absolute alcohol and ch loroform at the same tempera ture .  The t ime which 
the mater ia l  was kept in each solvent was 1 h. Embedding in paraffin wax was ca r r i ed  out in the usual way. 
Serial sections 2-3 # in thickness were used in the experiments .  

To detect the local izat ion of ABP in the sec t ions , the  indirect  method of Coons [10] was used. Moao- 
specific antibodies against ABP were obtained by one of the methods descr ibed previously [1]. Ass se rum 
against rabbit  T-globulins,  labeled with f luorescein  isothiocyanate (N. F. Gamaleya Institute of Epidemiol-  
ogy and Microbiology) was used as the f luorescent  antibodies. Nonspecific f luorescence  was abolished by 
absorpt ion of the se rum with mouse l iver  powder [2]. The dewaxed sections were incubated with antibodies 
against  ABP for 30 rain at room tempera ture .  After  washing in physiological  saline (pH 7.4) the sections 
were incubated with labeled serum.  The sections were again washed and mounted in a mixture of equal 
volumes of g lycero l  and phosphate buffer, pH 7.4. Details of the method were descr ibed by Engel 'gardt  
[2, 31. 

The immunological  specif ici ty of the f luoresecence  was ver i f ied in sect ions:  1) Untreated with anti-  
bodies (autofluorescence); 2) incubated with labeled se rum only; 3) incubated with nonimmune rabbit  serum; 
4) incubated with antibodies against  ABP neutral ized by a pure prepara t ion of this protein.  

In each exper iment  7-8 ser ia l  sections through the l iver  were investigated, the third and fourth sec-  
tions being stained with hematoxyl in-eosin.  The monospecif ic i ty  of antibodies against  ABP was tested in 
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Fig. 1. ABP in sections of normal  l iver:  a, d, e) incubation with anti- 
bodies against  ABP; b) incubation with antibodies against ABP neutra l -  
ized with a sample of this protein; c) stained with hematoxylin-eosin;  
a, b, c) ser ia l  sect ions.  Magnifications: a, b, c) 30 x; d) 60 • e) 450 • 

sections through the spleen [1]. The specimens were examined in the ML-2 luminescence microscope  in 
blue-violet  light and with phase contrast ,  and were photographed on RF-3  film. 

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

Sections of normal  l iver  t reated with antibodies against ABP showed a bright, c lear  f luorescence due 
to the presence  of this protein in the cells  (Fig. la); in all types of control l isted above only a ve ry  slight 
f luorescence was observed,  corresponding in its intensity to autofluorescence (Fig. lb). 

The obvious inequality of distribution of ABP within the hepatic lobule will be apparent. The s t rongest  
f luorescence was found in the central  zones (Fig. la, c) but the hepatocytes of the per iporta l  zones remained 
completely dark. The intensity of f luorescence changed steadily during transi t ion f rom one zone to the other 
and was direct ly  dependent on the c loseness  of the hepatocyte to the central  vein (Fig. ld). F luorescence  
was absent in the epithelial cells  of the bile ducts, the Kupffer cells, and the endothelium of the blood vesse ls .  

F luorescence  in the cells forming the f luorescent  zones was observed in both nucleus and cytoplasm 
(Fig. ld, e). In most  cells the f luorescence  of the nucleus was br ighter  than that of the cytoplasm. The nu- 
clei of these cells also appeared f luorescent  if threshold dilutions of ant i -ABP antibodies were present,  when 
no f luorescence was seen in the cytoplasm. Cells with f luorescent  cytoplasm and a dark nucleus were much 
less  frequently found, although some couldbe seen in every section. Hepatocytes with more  or less uniformly 
f luorescent  cytoplasm and karyop lasm were the rule. The int racel lular  distribution of ABP is interest ing 
in connection with the hypothesis [4] that this protein is a c a r r i e r  of cor t icos tero id  metabolites f rom the 
cytoplasm into the nucleus. 

The presence  of ABP only in the hepatocytes located in the central  zones of the hepatic lobule is evi-  
dence that this protein is a product of differentiation, for cells surrounding the central  veins a re  known to 
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p e r f o r m  a number  of functions specif ic  to the l i ve r  {synthesis of p l a s m a  pro te ins ,  of p igments ,  etc.) [7]. 
This hypothesis  is a lso conf i rmed  by the au thors '  p rev ious  findings [1]. 

The fact  that the mos t  highly different ia ted cel ls  a r e  mainly  affected a f t e r  exposure  to carc inogens  
[6] may  be a t t r ibutable  to the fact  that ABP is contained in p r ec i s e ly  these hypatocytes .  

The authors  a re  gra tefu l  to Candidate of Biological  Sciences N. I. Khramkova  for  he r  help and advice.  
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