
cells and megakaryocytes,  and they are  found only ra re ly  in the l iver  cells [14]. It can be tentatively suggested 
that the absence of a response of DNase II in the spleen cells is connected with the fact that the virus acts in 
a certain manner on the lysosomal apparatus of the infected cells.  An alternative possibility cannot be ruled 
out, namely that Friend virus,  which has many antigens common with the cytoplasmic membrane of ceils 
sensitive to the v i rus  on its surface, is not recognized as "foreign n and, consequently, escapes the action of 
lysosomal DNase. 
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CONTACT INTERACTION BETWEEN ASCITES HEPATOMA 22a 

CELLS AND SOLID SUBSTRATE 

A. Sh. Gvichiya and Yu. A. Rovenskii UDC 616.36-006-033.2-092.4-07 

I~EY WORDS: Cell surface; contact interactions; ascites tumor.  

Under certain conditions, widely different types of cells can adhere to the surface of any solid substrate 
such as glass, certain polymers,  metals,  and so on. Adhesion is the initial phase of a complex reaction of 
contact interaction between cell and solid substrate. The study of the particular features of this reaction in 
tumor cells is not only of general biological, but also of medical, interest: Processes  such as metastasization 
and invasive growth may be based on a disturbance of contact interaction with the substrate [1]. Recent 
investigations have shown that the character  of contact interaction with the substrate is considerably modified 
in cells subjected to tumortransformation,  compared with their  normal analogs [2-6]. 

Cells which evidently stand at the highest level of tumor progression, namely ascites tumor cells, are 
of great  interest.  According to some features these cells possess the highest degree of transformation. It 
was considered important to discover to what extent the reaction of contact interaction with a solid substrate 
is disturbed in ascites cells. 
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Fig. 1 Fig. 2 

Fig.  1. AH-22a ce i l s  adherent  to su r face  of g lass  (incubation for  24 h), hemi sphe r i ca l  in 
shape,  with thin concen t r ica l ly  a r r a n g e d  l ame i lop la sm at  t he i r  base  (1050 • 

Fig.  2. Cel ls  of l ine AH-22a K (24-h culture),  widely sp read  out and cons iderably  f lat tened 

(525 • 

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

Asc t tes  hepatoma 22a (AH-22a) was t ransp lan ted  in t raper i tonea l ly  into C3HA m i c e .  The ce l l s  were  
s e p a r a t e d  f rom the asc i t e s  fluid by centr i fugat ion and were  washed once with w a r m  Hanks '  solution or  with 
med ium No. 199. 

The washed ce l l s  were  resuspended  in cul ture  med ium (50% medium No. 199, 30% lactalbt tmin hydro ly-  
sa te ,  20% embryonic  ca l f  sert tm) and poured into wells on p las t ic  p la tes  (d iameter  of well 15 ram,  height 17 
ram),  in the bottom of which the solid subs t r a t e s  we re  placed: p ieces  of  o rd ina ry  covers l ips ,  cove r s l i p s  
coated with a l aye r  of carbon (by vacuum spraying) o r  of collagen.  Incubation continued for  between 2 h and 
3 days at  37~C, a f t e r  which subs t r a t e s  with adherent  cel ls  were  carefu l ly  washed, f ixed with formal in ,  and 
stained with methylene  blue. Individual p repa ra t ions  were  fixed with w a r m  2% glutaraldehyde solution and 
then p r o c e s s e d  fo r  scanning e lec t ron  m i c r o s c o p y  by the s tandard  method  [6]. 

Quantitat ive a s s e s s m e n t  of adhesion of AH-22a ce i l s  to solid subs t ra t e  was c a r r i e d  out on s ta ined p repa -  
ra t ions  by counting the number  of ce l l s  to a defInite a r e a  (4.6 m m  2) of the su r face  of the subs t ra te .  The r e -  
sults  were  c o m p a r e d  with the expected  number  of  cel ls  on the s a m e  a r e a  of the f loor  of the well  in the plas t ic  
pla tes ,  provided that  all  ce l l s  p laced  in the well  were  adherent  to the bottom and they were  dis t r ibuted uni-  
fo rmly .  This expected number  of ce l l s  was taken to co r r e spond  to 100% adhesion. On the bas i s  of these  data 
the o b s e r v e d  degree  of adhesion of the AH-22a cei ls  to the su r face  of  the solid subs t r a t e  was  calcula ted.  

To study a m o n o m e r  cul ture  of AH-22a cel ls ,  the asc i t e s  t u m o r  cel ls ,  a f t e r  washing, were  r e suspended  
in culk~re med ium and introduced into g l a s s  f l asks  (5 • 105 c e l l s / m l  medium) .  The ce l l s  were  cul tured  at 
37%], the med ium was changed every  48-72 h, and once a week the ce l l s  we re  subcul tured.  By now, the mono-  
l a y e r  cul ture  (called AH-22a K) has  p a s s e d  through m o r e  than 17 p a s s a g e s .  

EXPERIMENTAL RESULTS 

Quantitative analysis showed that after incubation for 2 h between about 3 and 10% of the AH-22a cells 
adhered to the surface of the glass; during subsequent incubation (up to 72 h) the percentage of adherent ceils 
showed no significant change. Adherence was independent of the initial concentration of the cell suspension. 
Most adherent cells remained spherical or hemispherical in shape; at the base of the cells a more or less 
concentrically arranged lameiloplasm was observed (Fig. i). 

To determine whether AH-22a ceils remaining nonadherent to the glass after incubation are still capable 
of adhering, the following tests were carried out. After incubation for 24 h the coverslips with adherent ceils 
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were  r e m o v e d  f rom the suspens ion and r ep l aced  by c lean cove r s l ip s .  Calculat ions showed that  about 2-7% 
of  cel ls  f rom the "old n suspension again adhered  to these  "new n cove r s l i p s  a f t e r  re incubat ion for  24 and 48 h. 

The poss ibi l i ty  of an inhibi tory influence of the t u m o r  ce l l s  t h e m s e l v e s ,  prevent ing them f rom adhering 
to the g las s ,  was ru led  out by specia l  expe r imen t s .  These  showed that  the abil i ty of AH-22a ce l l s  to adhere  
to covers l ips :  a) p re incubated  with c e l l - f r e e  fluid obtained f r o m  , 'conditioned" med ium (after  incubation of 

AH-22a  cel ls  for  24 h), b) with AH-22a  ce l l s  p rev ious ly  adherent  on t he i r  sur face ,  and c) with a su r face  c leaned 
by chemica l  o r  mechan ica l  methods  to r e m o v e  previous ly  adherent  cei ls ,  - was not reduced  c o m p a r e d  with 
the control  (untreated cover s l ips ) .  

Compar i son  of adherence  to the covers l ip  of  AH-22 ce i l s  obtained f rom asc i t e s  fluid and of c e i l s  taken 
f r o m  a coverslip after incubation for 24 h showed that the ability of the latter to adhere was considerably in- 
creased (up to 40%). 

Adherence of AH-22a cells to other solid substrates (carbon, collagen) was approximately the same as 

to the surface of glass. The ability of AH-22a cells to undergo passage in syngeneic mice was the same whether 
they were adherent or nonadherent to the substrate. 

The study of the adherence of AH-22a K cells to glass showed that adherence increased in the course of 
culture with an increase in the number of passages, to reach 70-78% by the 12th passage. Most adherent cells 
appeared considerably spread out and flattened, although many were still hemispherical in shape (Fig. 2). 

After intraperitoneal injection of AH-22a K cells into syngeneic mice the recipients developed ascites 
tumors; cytological analysis of films confirmed a high percentage (85-93%) of tumor cells in the ascites which 
was formed. The resulting ascites tumor was named AH-22a K-A; the humor was maintained by intraperitoneal 
passage in syngeneic mice. 

The study of adherence to glass of AH-22a K-A cells from a third-generation ascites humor showed that 
the percentage of adherent cells was similar to that observed for AH-22a cells (5-7%). 

These results show that cells of ascites hepatoma AH-22a have very low powers of adhesion to the sur- 
face of various solid substrates during incubation in vitro. Low ability to establish firm contact with the sub- 
strate is not a feature of any particular part of the AH-22a cell population: All members of this population 
evidently adhere to a substrate more or less equally poorly. The lowpower of adherence, which is a feature 
of AH-22a cells, is evidently associated with certain properties of the cell surface. These properties can 
probably be sharply modified by establishment of firm contact between cell and substrate: After the first ad- 
herence to glass the AH-22a ceils acquired increased ability of adherence to the substrate. Subsequent re= 
peated establishments of contact between cells and substrate (in the course of passage of cell culture AH-22aK) 
enhanced this property even more. However, it is a very interesting fact that the changes mentioned above are 
reversible: After intraperitoneal inoculation with AH-22a K cells the mice developed an ascites tumor, whose 
ceils (AH-22a K-A) quickly lost their previously acquired high ability to adhere to a solid substrate. The con- 
ditions of multiplication of AH-22a K cells in the suspended state evidently led to rapid structural changes in 
the cell surface and a consequent loss of ability to establish firm contacts with the solid substrate. 
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