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Invest igat ion of contacts  between cel ls  of Za jde la ' s  a sc i t e s  hepa toma  revea led  the i r  g r ea t  " 

s imi l a r i t y  with contac ts  in the normal  l iver .  An essen t i a l  d i f ference in ase i t e s  hepa toma is  
the p r e s e n c e  of a powerful  s up ram embranous  layer ,  uniting l a rge  groups of cel ls ,  resul t ing 
in a s t ronge r  linking of the cel ls  together  than in the normal  l iver .  

By means  of the t i s sue  d i spers ion  method, definite informat ion  can be obtained regard ing  the c h emi -  
cal  na ture  of in t e rce l lu la r  contacts .  This method has  shown that  in mos t  epithelial  t i s sues  ca lc ium is  e s -  
sent ial  for  maintenance of a s t rong  link between cel ls ,  and its r emova l  leads  to the rupture  of i n t e rce l lu l a r  
contacts  [1, 4, 5]. 

When d i f fe rences  between the contacts  of  a sc i t e s  hepa tomas  and those of the normal  l i ve r  a re  inves -  
t igated, the d i spers ion  method with different  ca lc ium concentra t ions  has  shown di f ferences  not d isc losed 
by any o ther  methods:  ne i ther  by m e a s u r e m e n t  of mechanica l  linking, nor  by de terminat ion  of the e l ec -  
t r i ca l  bond between the cel ls .  It was the re fo re  decided to use  this  method to study contacts  in Za jde la ' s  
a sc i t e s  hepa toma  (AH), which a r e  indist inguishable f rom contacts  in no rma l  l i ve r  as r ega rds  both the i r  
linking [2] and the i r  e l ec t r i ca l  p r o p e r t i e s  (personal  observat ions) .  

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

On the sixth day a f te r  graf t ing to the tumor ,  asc i tes  fluid was taken f r o m  the per i tonea l  cavi ty  of the 
rat .  To p reven t  it  f r o m  clotting, the ve s s e l  was r insed with 1% sodium c i t ra te  solution. The liquid was 
diluted with physiological  s a l ine  and the tumor  ce l l s  were  separa ted  f r o m  e ry th rocy te s  by centr i fugat ion 
at 1000 rpm for  2 min seve ra l  t imes  until all e ry th rocy tes  had been removed.  Physiological  sal ine was 
added to the cel l  res idue,  and the suspension was  poured in volumes  of 5 ml into tubes 0.8 cm in d i a m e t e r  
and 10 cm long. To obtain be t t e r  d ispers ion ,  between five and seven g lass  beads  0.3 cm in d i a m e t e r  were  
placed in each tube. The tubes were  sealed and placed on a mixer ,  on which they were  aggitated at 240/min  
for  30 min at 20 ~ In the cour se  of t r ea tmen t  with s eve ra l  agents in success ion ,  d i spe r s ion  was c a r r i e d  out 
only in the l as t  substance,  and o rd ina ry  incubation for  30 min in the remaining  substances .  After  t r ea tmen t  
with each agent, the cel ls  were  washed th ree  or  four t imes  with pure  medium. 

R E S U L T S  

The action of two s u b s t a n c e s - t r y p s i n  and EDTA (versene) - -was mos t  effective and in te res t ing .  
The r e su l t s  of expe r imen t s  with these  agents a re  given in Table 1. 

Af te r  d i spe r s ion  in c a l c i u m - f r e e  medium, the dis t r ibut ion of the cel ls  in complexes  was indist inguish-  
able f rom that  before  the exper iment .  No lys i s  was found. 
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TABLE I. Distribution of Cells by Complexes (in %) Following Action 
of Various Agents 

Agent  

No.  of ce l l s  in  c o m p l e x  

2 3 ~ 5--10 

C a l c i u m - f r e e  m e d i u m  (control)  
EDTA, 0.5 ol- . . . . . . . . . . .  
Trypsin,  0.5070 . . . .  . . . . . .  
Trypsin, 0.5fro; EDTA 0.5~ . . . .  
EDTA 0.5%, t rypsin  0.5~ . . . .  

4O 
52 20 19 

i',4 're 

7.6 [ ,4 

0 Vleor .~ 

66 I00 
39 90 
50 30 
- -  20 

85 

Dispersion in EDTA leads to destruction of large complexes containing more than ten cells. Lysis 
was slight. After dispersion for more than 30 rain, the intensity of lysis was increased, but no further 
breakdown of the complexes took place. 

Trypsin caused severe damage to the cells. Lysis reached 70%. 

After treatment first with trypsin, then with EDTA, the action of these agents was complementary. 
Lysis was increased to 80%, the large complexes disappeared completely, and they were replaced by small 
complexes and single cells. 

The action of these same agents in the reverse order was more effective as regards increasing the 
number of single cells and reducing lysis. After dispersion for more than 30 min, appreciable damage was 
done to the cells, but no further destruction of small complexes took place. 

These results show that contact between cells in AH differs from contact between normal liver cells 
intwo respects. First, normal contact is destroyed in calcium-free medium, but rupture of the contact in 
AH requires the use of EDTA. Second, after removal of calcium, before AH cells can be separated, addi- 
tional treatment with trypsin must be given, which is not necessary for normal liver cells. Both these facts 
can be explained on the assumption that islets of AH cells are surrounded by a polysaceharide membrane. 
This was confirmed by staildng the complexes by Mowry' s method. This membrane may prevent elution of 
calcium, and may also hold the cells together in a complex after removal of calcium or its inactivation. 
Incubation of the cells in EDTA destroys the intercellular contacts, while dispersion in trypsin evidently 
destroys the supramembranous layer of polysaecharides. The fact that trypsin in this case does not des- 
troy the cells themselves, although in treatment in the reverse order lysis takes place strongly can be 
explained on the basis of Malenkov and Modyanova [3]. When normal liver cells are incubated in a saline 
medium they become resistant to the lytie action of t~psin. If, however, cells are treated with trypsin 
immediately after isolation, they undergo lysis. This phenomenon is explained by reconstruction of the 
cell membrane under the action of prolonged incubation so that it becomes impermeable to trypsin. In the 
case of AH, an analogous reconstruction of the cell membrane evidently also takes place at the points of 
contact. 

The essential difference between AH cells and normal liver cells is thus that complexes of AH cells 
are surrounded by a mucopolysaccharide layer which gives additional strength of linkage. Otherwise, the 
properties of the contacts in AH and in normal liver are similar. 
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