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The act ion of an t i tumor  s e r a  (ATS) on the adhesive  p r o p e r t i e s  of L ce i l s  and of Eh r l i ch ' s  
a sc i t e s  c a r c i n o m a  ce l l s  was s tudied.  The abi l i ty  of the tumor  ce l l s  to adhere  to p la s t i c  and 
g lass  and to fo rm r o s e t t e s  with sheep ' s  red blood ce i l s  was reduced a f te r  t r e a t m e n t  with 
immune s e r u m  and, when in jec ted  into mice ,  fewer of these  ce l l s  were  held up in the lungs,  
spleen,  and l ive r .  The r e su l t s  show that  ant ibodies  may play an e s sen t i a l  ro le  in the 
m e t a s t a s i z a t i o n  of t umor  ce l l s .  
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The action of ant ibodies  on the p ro l i f e r a t i on  and v iab i l i ty  of tumor  ce l l s  is well  known [7]. However,  the 
p r o b l e m  of whether  ant ibodies  can a l t e r  the mig ra t ion  of tumor  ce l l s  in vivo r e m a i n s  unsolved.  However,  such 
an effect is poss ib l e ,  for ant ibodies a r e  known to be able to affect the d i s t r ibu t ion  of lymphocytes  in the body 
[4]. The impor tance  of the solut ion to this p rob lem is de te rmined  by the fact that  m e t a s t a s i z a t i o n  of tumors  is 
an act ivi ty  which l a rge ly  depends on the mig ra t ing  abi l i ty  of the neoplas t ic  ce l l s  [1]. 

In the inves t iga t ion  desc r ibed  below the d is t r ibu t ion  of tumor  ce l l s  t r e a t e d  with an t i tumor  s e r a  (ATS) and 
changes in the i r  adhesive  p r o p e r t i e s  in an in v i t ro  s y s t e m  w e r e  studied.  

EXPERIMENTAL METHOD 

In the experiments L cells and Ehrlich's ascites carcinoma cells were used. The ATS were obtained by 

immunizing rabbits with these cells [7]. The cytotoxic titer of the sera for L cells was 1 : 512 and for Ehrlich's 

carcinoma cells 1 : 256. The cells were incubated for 30 rain at 37~ in Hanks' solution without Ca and Mg 

ions (to reduce aggregation of the cells), and with 20% ATS or with normal rabbit serum, after which they were 

washed or diluted with medium 199 to a certain concentration. The distribution of SICr-labeled tumor cells in 
the body was studied by the method described previously [3, 6]. CBA mice and (CBA • C57BL)F I hybrids were 

used. The reaction of spontaneous rosette formation of the cells with sheep's red blood cells was carried out 

by the method described previously [5]. To obtain adhesion, tumor cells in medium 199 with the addition of 

20% bovine serum were placed in sterile plastic dishes (obtained from Coming) and in tubes with glass wool 
and incubated for 90 rain at 37~ in an atmosphere of air with 5% CO 2 [2]. 

EXPERIMENTAL RESULTS 

In the expe r imen t s  of s e r i e s  I the d i s t r ibu t ion  of tumor  ce l l s  in the mice was studied (Table 1). As a 
r e su l t  of t r e a t m e n t  of these  ce l l s  with ATS the i r  d i s t r ibu t ion  among the organs  was d i s tu rbed ,  as r e f l ec ted  in 
an i n c r e a s e  in r ad ioac t iv i ty  in the blood and a d e c r e a s e  in the lungs,  spleen,  and l ive r ,  and with no s ignif icant  
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change in the level  of r ad ioac t iv i ty  in the bone m a r r o w  and kidneys.  However,  these  changes va r i ed  subs tan-  
t i a l ly  under d i f ferent  expe r imen ta l  condit ions.  

A d e c r e a s e  in the number  of ce l l s  t r e a t e d  with ATS was observed  in the lungs only af te r  inject ion of 20 
mi l l ion  ce l l s  into the an imal  or  af ter  in jec t ion  of 3 mi l l ion  ce l l s  into an imals  in which one lobe of the lung had 
been l igated,  causing a s e v e r e  d i s tu rbance  of the hemodynamics  of the organ.  Af ter  in ject ion of a sma l l  number  
of ce l l s  into an imals  without the opera t ion  a tendency was observed  actual ly  for  more  ce l l s  t r e a t e d  with ATS 
to be held up in the lungs. These  d i f fe rences  a r e  evident ly  a t t r ibu tab le  to mechan ica l  re tent ion  of agg rega t e s ,  
which a r e  cons tant ly  formed af te r  t r e a t m e n t  of ce l l s  with ant ibodies ,  in the lung c a p i l l a r i e s .  

Most of the r ad ioac t iv i ty  a f te r  in ject ion of L ce l l s  and E h r l i c h ' s  c a r c i n o m a  ce l l s  into the animals  was 
found 5 rain a f te r  in ject ion in the lungs,  but this  hold up was l a rge ly  mechanica l ,  for  l a t e r  a r ed i s t r i bu t i on  of 
the r ad ioac t iv i ty  took p lace .  In most  cases  r ad ioac t iv i ty  was i n c r e a s e d  in the blood of an imals  r ece iv ing  in jec -  
t ions of ce l l s  t r e a t e d  with ATS. Since the leve l  of adhesion of the ce l l s  in the organs  depends e s sen t i a l l y  on 
the concent ra t ion  of ce l l s  pass ing  through the organs  in the blood s t r e a m ,  to d e t e r m i n e  the t rue  adhesive  power  
of the ce l l s  in the organs  it was n e c e s s a r y  to equal ize  the r ad ioac t iv i ty  in the blood of the control  and e x p e r i -  
men ta l  animals~ for which purpose  the ra t io  of r ad ioac t iv i ty  in the organs was de te rmined  r e l a t i ve  to that in 
the blood. This index shows that in every  ca se  the deposi t ion of t umor  ce l l s  t r e a t e d  with ATS in the spleen and 
l i v e r  of the mice  was s igni f icant ly  lower  than in the cont ro l  an imals .  However,  no s ignif icant  d i f fe rences  could 
be found for  adhesion of the ce l l s  in the bone ma r r ow .  

The change in mig ra t ion  of ce l l s  t r e a t ed  with ATS in vivo was evident ly  not connected with the more  rapid  
death of the tumor  ce l l s ,  for the effect could be detected as ea r ly  as 5 rain a f te r  in ject ion of these  ce l l s  into the 
mice ,  when it was too e a r l y  to expect  death of the ce l l s  to have begun under the influence of complement .  

It might  be expected that the effect obse rved  was due to d i s tu rbance  of the adhes ive  power  of the su r face  
of the tumor  ce l l s  t r e a t ed  with ant ibodies .  This was tes ted  in the expe r imen t s  of s e r i e s  II, in which the abi l i ty  
of tumor  ce l l s  t r e a t ed  with ATS to fo rm rose t t e s  with sheep ' s  red blood ce l l s ,  to adhere  to the su r face  of 
p l a s t i c ,  and to be re ta ined  in g lass  wool, was studied (Table 2). The cons ide rab l e  inhibit ion of the abi l i ty  of the 
ce l l s  to fo rm r o s e t t e s  by ATS indica tes  that  the ant ibodies  b lock the su r face  r e c e p t o r s  of the ce l l s  r e s p o n s i b l e  
for  f ixation of red  blood ce l l s .  The ATS p a r t i a l l y  or  comple te ly  inhibited the ab i l i ty  of the tumor  ce l l s  to 
adhere  to the su r face  of p l a s t i c  and to be re ta ined  in g lass  wool. Af te r  washing to r e m o v e  ATS, the L ce l l s  
p laced in g lass  f lasks  became  spread  out over  the g lass  a f te r  24 h and began to mult iply.  

These  r e su l t s  indica te  that  ant ibodies  not only block definite r e c e p t o r s  on the su r f ace  of tumor  ce l l s ,  but 
they a lso  reduce  the to ta l  adhesive  power of these  ce l l s ,  so causing a change in the i r  mig ra t ion  in vivo. The re  
is thus r e a s o n  to suppose  that  ant ibodies  play an e s sen t i a l  ro le  in the m e t a s t a s i z a t i o n  of t umors .  This p r o c e s s  
is  evident ly  complex  and includes not only a change in the d i s t r ibu t ion  of mal ignant  ce l l s  in the body, but a l so  
a d i s tu rbance  of migra t ion  of the ce l l s  f rom the p r i m a r y  tumor .  
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