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During contact  in terac t ion  between normal  ce l l s  and subs t r a t e s ,  spreading  t akes  place and the cell  sends 
out p r o c e s s e s  and f o r m s  a l a m e l l a r  cy top lasm o r  l a m e l l o p l a s m  [1-3]. T u m o r  ce l l s  sp read  much  l e s s  than 
n o r m a l  ce l l s  and fo rm a defect ive l ame l lop l a sm,  which is usual ly  s m a l l e r  than that  of  n o r m a l  ce i l s  [4]. The 
l a m e l l o p l a s m  cons i s t s  of the pe r iphera l ,  ve ry  thin pa r t  of the cytoplasm,  which contains no granules  v is ib le  
in the l ight m i c r o s c o p e :  It is in th is  a r e a  that  the s i tes  of a t tachment  of the cell  to the subs t r a t e  a r e  located.  
The su r face  of  the l ame l lop l a sm differs  in its p r o p e r t i e s  f rom the r e s t  of  the cel l  su r face  [2, 3]. One of these  
p r o p e r t i e s  is the abi l i ty to move  its  r e c e p t o r s ,  a t tached by a ligand, in a pa r t i cu l a r  direct ion.  Af te r  exposure  
to polyvalent  l igand s the cor responding  r e c e p t o r s  conglutinate into groups  ( so-ca l l ed  patches) ,  which then move  
away se lec t ive ly  ~ o m  ce r t a in  p a r t s  of  the su r face  (capping o r  c lear ing)  [6]*. On the bas i s  of  previous  visual  
immunologic  inves t igat ions  it was sugges ted  that  i t  is  this  zone of l a m e l l a r  cy top lasm which is c l ea red  in 
sp read -ou t  f ib rob las t s  [1, 4, 5]. 

The object  of this  invest igat ion was a quantitative compar i son  of the ra t io  between the a r e a  c l ea red  of 
g roups  of r e c e p t o r s  conglutinated with concanaval in  A (CA) and the a r e a  of the l ame l lop l a sm in no rma l  and 
t r a n s f o r m e d  cel l s .  

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

Four  types  of cel ls  were  used: no rm a l  mouse  f ib roblas t s  (NMF) at the second passage ,  t r a n s f o r m e d  
mouse  f ib rob las t s  of  l ine L, a l ine of n o r m a l  r a t  kidney cel ls  (NRK), and a l ine of the same  cel ls  t r a n s f o r m e d  
by m o u s e  s a r c o m a  v i rus  (YArsten s t rain)  - Ki-MSV. The ce i l s  were  grown on cove r s l i p s  by the s tandard  
method for  24 h. CA r e c e p t o r s  on the su r f ace  of the cel ls  were  r e v e a l e d  by the ind i rec t  immunof luorescence  
method.  P re f ixed  ce l l s  we re  incubated succes s ive ly  fo r  10 rain in the following solutions:  1) f ixa t ive ,  2) CA 
(50 ~ g / m l ) ,  3) r abb i t  an t i -CA-7-g lobu l in ,  4) f luo resce in  i sothiocyanate  conjugated with donkey ant i rabbi t  
7-globul in  (FITC). Living ce l l s  were  incubated succes s ive ly  for  10 rain in the following solutions ( s h o r t - t e r m  
incubation with CA): 1) CA, 2) an t i -CA-7-g lobu l in ,  3) FITC,  4) f ixat ive.  During l o n g - t e r m  incubation with 
CA, living cel ls  we re  incubated succes s ive ly  in the following solutions:  1) CA (10 rain), 2) cul ture  med ium 
(60 rain), 3) anti-CA -7 -g lobu l in  (10 rain),  4) F ITC,  5) f ixat ive.  

The ce l l s  we re  fi~ed with 4% formaldehyde  solution. The luminescence  pho temic roscope  used  was f rom 
Opton. Each  cel l  was  photographed in phase  c o n t r a s t  and in UV light.  The total  a r e a  of the cell  which it  oc -  
cupied on the g lass  and the a r e a  of  the l a m e l l o p l a s m  - the pe r iphe ra l  t r ans lucen t  pa r t  of the cy top lasm which 
contained no inclusions - was de te rmined  by m e a n s  of a p l an ime te r  on photographs taken in phase  con t ras t .  
The  zone of  c lear ing ,  i .e. ,  the a r e a  of  su r face  f rom which r e c e p t o r s  w e r e  r emoved ,  was de te rmined  on photo- 
g raphs  taken in UV light.  The r e s u l t s  we re  subjected to s ta t i s t ica l  ana lys i s .  

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

It  will be c l e a r  f rom Table  1 that  the a r e a  of  the cel l  on the g l a s s  and also the r e l a t ive  a r e a  of  the l a m e l -  
l op l a sm were  s m a l l e r  for  t r a n s f o r m e d  L and Ki-MSV ce l l s  than for  the cor responding  no rma l  NMF and NRK 
z 
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TABLE 1. Resul ts  of  Quantitative Invest igat ion of Ratio between A r e a s  of  Lame l lop l a sm and 
of  Zone C lea red  f rom CA-Conglut inated Recep to r s  in N o r m a l  and T r a n s f o r m e d  C ells  (M �9 rn) 

Type of cells 
Prefixed i~ ~ 1am ek~ -- - -  - ~ s e  ~ - -  [ U - ~ i ~ -  ~ : ~ ~  ~ ht 

cells (I) [Short-turin incubation of cells with CA (II) Long-turin incubation withCA (III) 

S of cells, #2 Loplasm | S of cell, p~ % of lamelY% ofs~face ,i 8 of cens, p2 70 of Xam-I J.~176 / ' loplasm j cJ.earea hS are o 

HMe) 
L 
NRK 
K i - - M S V  

3743+516 
1770+ 188,7 
4350~= 790,7 

1572,8=k 125 

55=i=3,5 
33,5• 
49,9• 
23,2=t=3 

2713+ 187 
16614-256,6 
3906+ 721 

1250,7+ 121,5 

584- 4 
33,9=t=3,3 
39,2d:4,5 
24,5• 

4___0,8 
19,4+3,2 

12fl=3 
10,45-+-3,1 

2298=k214 
1158=k 136 
2851zk:728,9 

1336,6"4-111,9 

55,5+1,7 [ 45,1~2,5 
30,4+3,5 29,1-+:2,3 
50,3=k3,2 44,4-+-6 
20,6~1,9 13,0=k0,97 

Fig.  1. Norma l  mouse  f ibroblas t ,  a) phase  con t ras t ,  640 • b) 
c lea r ing  of sur face  of l ame l lop l a sm f rom conglutinated r e -  
cep to r s  a f t e r  l o n g - t e r m  incubation with CA, 640 •  H e r e  and 
in Figs .  2 and 3: s taining by the ind i rec t  f luorescence  method.  

Fig. 2. 

Fig. 3. 

Fig. 2 Fig. 3 

NRK cel ls .  Distr ibut ion of r e c e p t o r s  on su r face  of p re f ixed  
cell ,  500 • 

L ce l l s .  Surface  of l ame l lop l a sm c l e a r e d  of eonglutinated 
r e c e p t o r s  a f t e r  l o n g - t e r m  incubation with CA, 675 • 

ce l l s  (P < 0.05; Table  1, column I). These  r e s u l t s  conf i rm obse rva t ions  showing that  t r a n s f o r m e d  ce l l s  s p r e a d  
to a l e s s e r  degree  on the subs t r a t e  than no rma l  ce l l s .  Incubation of the living cu l tures  with CA and the subse -  
quent p roces s ing  led to a dec r ea se  in a r e a  of  the cel ls ,  but the re la t ive  d imens ions  of  the l ame l lop l a sm were  
unchanged (P>>0.05), and only in the L ce l l s  was  t h e r e  a fu r the r  reduct ion in the r e l a t ive  a r e a  of the l ame l lo -  
p l a sm (P < 0.05; Table  1, columns H and IlI).  

On the  su r face  of the p re f ixed  ce l l s  CA r e c e p t o r s  were  d is t r ibuted diffusely and un i formly .  On incubation 
of the lh~ng ce l l s  with CA, zones of  the su r f ace  Of the l a m e l l a r  cy top lasm were  c l ea red  of conglutinated r e -  
cep to rs  (Figs .  1-3).  

I t  will also be c l ea r  f rom Table  1 (column In)  that  the  d imensions  of  the  zone c l ea r ed  of  patches  of  CA 
r e c e p t o r s  were  about equal to the d imensions  of  the l ame l lop l a sm in no rma l  cel ls  (P >> 0.5} and a l i t t le s m a l l e r  
in the t r a n s f o r m e d  ce l l s  (P < 0.02). 
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Differences  between the a rea  of the l ame l lop la sm and a r e a  of c lear ing are  evidently explained as follows. 
The t r a n s f o r m e d  cel ls  often fo rm ed  long p r o c e s s e s .  The r e c e p t o r s  were  c l ea red  only f rom the sur face  of 
smal l  l amel lae  located at the end of  these  p r o c e s s e s .  The surface  of the r e m a i n d e r  of the p r o c e s s e s ,  which 
had stable edges, was not c l e a r ed  although the i r  cy top lasm contained no granules  and, for  that  reason ,  during 
quantitative m e a s u r e m e n t s  they were  r ega rded  as l ame l lop la sm.  The reduct ion in the a r ea  of the l ame l lo -  
p lasm of the t r a n s f o r m e d  cel ls  had the r e s u l t  that the zone of c lea rance  r eached  i ts  max ima l  s ize during s h o r t -  
t e r m  incubation of these  cei ls  with CA. In normal  cel ls ,  however,  the zone of c lea rance  reached  its m a x i m u m  
during l o n g - t e r m  incubation with CA. A fu r the r  i nc rease  in the incubation t ime  to 2 h caused no change in the 
dimensions  of the zone of c l ea rance .  

It  was thus shown that  the zone of c lea rance  f rom conglutinated r e c e p t o r s  co r r e sponded  to the a rea  of 
l a m e l l a r  cy top lasm in no rma l  NMF and NRK ce l l s ,bu t  was a l i t t le  s m a l l e r  than the a rea  of the l ame l lop la sm 
in t r a n s f o r m e d  L and Ki-MSV ce l l s .  

Reduction of the c l ea rance  zone was c h a r a c t e r i s t i c  of  the t r a n s f o r m e d  cei ls  studied. Fu r the r  inves t iga-  
t ions a re  n e c e s s a r y  to de te rmine  to what extent  this p rope r ty  is common to o ther  types  of t r a n s f o r m e d  cel l s .  

The m e c h a n i s m  lying a t  the bas i s  of d i f fe rences  between the l ame l lop la sm and o ther  pa r t s  of the cy to-  
p lasm r e m a i n s  unexplained.  It  can be tenta t ively  sugges ted  that  an impor tan t  role  in the m o v e m e n t  of r e c e p t o r s  
is p layed by mic ro f i l am en t s  located in the  cor t i ca l  l a y e r  of the l ame l lop l a sm,  and that  the c h a r a c t e r  of i n t e r -  
act ion between the m i c ro f i l am en t s  and r e c e p t o r s  differs  in different  pa r t s  of  the cell  cy toplasm [2, 3]. 
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During prolonged injection of CCI 4 into an imals ,  agains t  the background of  degenera t ive  and r egene ra t i ve  
changes in the l iver ,  in 100% of cases  hepa tomas  appear  and gradual ly  inc rease  in s ize ,  turning into la rge  t umor  
nodules.  The u l t r a s t r uc t u r a l  data on the s t ruc tu re  of  these  hepa tomas  a re  not numerous ,  and it was accord ing-  
ly decided to inves t iga te  this  p rob l em .  Expe r imen t s  were  c a r r i e d  out on 40 noninbred m i c e  rece iv ing  injections 
of 0.2 ml of a 40% solution of CC14 in peach oil twice a week for  13 months .  The an imals  were  kil led 7, 8, 
10, 11, 12, and 13 months  af ter  the beginning of CC14 admin is t ra t ion .  The following methods  of light m i c r o -  
scopy were  used:  staining with hematoxyl in  and eosin,  with p icrofuchs ine ,  impregnat ion  with s i lve r  by G o m o r i ' s  
method,  staining for  fat  with Sudan III,  B r a c h e t ' s  reac t ion  with r ibonuclease  control ,  PAS reac t ion  with amy la se .  
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