
ONCOLOGY 

E L E C T R O P H O R E T I C  M O T I L I T Y  OF M O U S E  H E P A T O M A  22 

C E L L S  A N D  N O R M A L  M O U S E  L I V E R  C E L L S  S U B S E Q U E N T  

T O  T H E  A C T I O N  OF D I S P E R S I N G  A G E N T S  

E. A .  M o d y a n o v a  a n d  Z .  A.  R o z h k o v a  

Institute of Experimental  and Cl in ica l  Oncology ( D i r . - A c t i v e  Member 
of the Akad. Med. Nauk SSSR Prof. N. N. Blokhin) 
(Presented by Active Member of the Akad. Med. Nauk SSSR L. M. Shabad) 
Translated from Byulleten'  ~ksperimental 'noi  Biologii i Meditsiny, Vol. 56, No. 9, 
pp. 93-95, September,  1963 

Original a r t ic le  submitted December 30, 1962 

In recent years, data has appeared in the l i terature on disruption of ce l l  adhesion in tumor tissues. Abercrombie 

and Heaysman observed a difference in the behavior of  normal fibrobIasts and sarcoma cells  in tissue cultures. The 
meet ing of two normal fibroblasts causes a "contact  inhibition" of their movement  [2,3], while a meet ing of sarcoma 
ceils  with one another, or with a nomaal fibroblast, does not depress movement  [4,5]. It was shown that  this difference 
in behavior of the cel ls  is related to a decrease in the adhesiveness of the surface of tumor cells.  The la t ter  is prob- 
ably caused by an increase in the surface e lec t r i ca l  charge as compared with normal ceils  [7]. In the works of Klein, 
Purdom, and Ambrose, a correlat ion was established between the development  of sarcoma and the progressive increase 
in e lect rophoret ic  mot i l i ty  of the cel ls  obtained from the sarcoma at different stages in its development  [13]. 

An analogous increase in e l ec t r i ca l  charge was observed in comparing the e lectrophoret ic  mot i l i ty  of regenerat-  
ing l iver ceils  with homologous nonregenerating cells [10,11], and of embryonal  fibroblasts with adult  ones [12]. The 
increase in electrophoret ic  mot i l i ty  of cells  in al l  cases of intensified morphogenetic movements impels postulating 
that the increase in density of e l ec t r i ca l  charge is not a specific characteris t ic  of mal ignant  change, but a mani fes ta-  

t.ion of growth. 

It was of interest to e luc ida te  the reason for the increased charge in the indicated cases. There were two possible 
routes for increasing the charge of the ceils:  1) a change in the number of charged groups on the surface, 2) a change 
in the capac i ty  to adsorb positive ions. We carried out a comparat ive study of the e leetrophoret ic  mot i l i ty  of mouse 
hepatoma 22 cel ls  and non-hal mouse liver cel ls  subsequent to the action of dispersing agents. 

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

The cells were separated according to the method of Anderson [9], by perfusing with dispersing solutions and a 
5% solution of saccharose (1:1). The l iver was perfnsed through the portal  vein, and the hepatoma through the heart. 
Perfusion of the hepatoma 22 was performed chiefly for removal  of erythrocytes, since i t  easi ly dissociates into ceils 
without special  t reatment .  As the dispersing agents, we used a 0.02r solution of EDTA (e thylenediamine te traacetate) ,  
phosphate buffer pH 8.0, and a solution of trypsin (1:50). In those cases where the peffusion was carried out with the 
solutions of trypsin or EDTA, after passing 80 ml of these solutions through the l iver (hepatoma) it was washed out with 
a buffer, pH 7.3, and a 5~/o solution of saccharose (1:3). When the perfusion employed the phosphate buffer pH 8.0, a l l  

subsequent operations were carried out in the same solution. 

The perfused l iver  (hepatoma) was shredded with scissors. The resultant ce l l  suspension was allowed to sett le for 
15 rain. Then, the supematant  fluid, together with the ce l l  fragments which it contained, was drawn off, and the sed- 
iment  was mixed with the solution in which the electrophoret ic  measurements were performed. We obtained a ce l l  
suspension that  did not contain erythrocytes. We rejected centrifugation, since it destroyed the cel ls  and did not lead 

to improvement  of the cel l  suspension. 

Electrophoretic mot i l i ty  was measured in an Abramson plane quartz chamber [6], with Cu/CuSO 4 electrodes 
and agar bridges, containing 10% KC1 solution in a 3~ agar gel.  All  measurements were made in the phosphate buffer 
+ 10% saccharose solution (1:3). The saccharose was added in order to retard the settl ing of the ceils .  When comple te  
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Electrophoretic Motilit_y of Normal Liver Cells and Hepatoma 22 Cells Subsequent to 
the Action of Dispersing Agents 

Method of separation 

Phosphate buffer 8.0 + 5% saccharose 
Phosphate buffer 8.0 + 5% saccharose 
0.02 M EDTA + 5% saccharose 
0.02 M EDTA + 5% saccharose 
Trypsin 1/50 + 5% saccharose 

pH of the 

medium 
during 
measure - 
1Tlent 

7.3 

8.0 

7.3 

8.0 

7.3 

Moti l i ty  of the 
l iver cells  (in 
m i c r a / s e c / v / c m )  

0.99 + 0.024 
1.18+ 0.02 
1.24 + 0.065 
1,23+ 0,065 

1,22 + 0.045 

Motil i ty of the 
hepatoma 22 
cells* 

1.17+ 0.03 

1.13+ 0.02 

1.16+ 0.04 

1.Ol;O.O3 

* Moti l i ty of the erythrocytes at pH 7.8 was equal to 1.31 m i c r a / s e c / v / c m ;  at pH 8 . 0 -  
1.34 m i c r a / s e c / v / c m .  

settl ing had occurred, the chamber was turned on the other side, and the measurements were continued. In a l l  the 
measurements,  the internal control was represented by human erythrocytes, that had previously been twice washed in 

the phosphate buffer pH 7.3 

E X P E R I M E N T A L  R E S U L T S  
The results of the measurements (see the table) indicate not only an absolute increase in the t - p o t e n t i a l  sub- 

sequent to mal ignant  change, but also a change in the react ivi ty  of the surface of the tumor cells.  While the r - 
potent ia l  of the normal l iver cel ls  rose by approximate ly  20% after t rea tment  with EDTA, trypsin, or after raising the 
pH from 7.3 to 8.0, the hepatoma cells  did not react to these influences. This points to a connection between in- 
creased negative charge of the hepatoma 22 cells and change in the capac i ty  to adsorb positive ions. 

At this t ime,  we cannot draw any definite conclusions as to what causes this change. We do not have sufficient 
knowledge of the phys ico-chemica l  properties of the membrane,  or of the mechanism of act ion of the indicated 
agents on the chemica l  components of the membrane (for example ,  there are no data on the adsorption of cations by 
phospholipids). This information can be obtained from experiments on model  systems. One of the possible changes 
in the membrane,  leading to these effects, may be related to the part ia l  loss of proteins by the external  membranes,  
and "denudation s of the lipoid containing membrane.  This hypothesis is in good accord with the data of authors 
showing that tumor cei ls  of the kidney can be verif ied by the act ion of lipase, while cei ls  of the original,  nornlal 

tissue do not react  to it  [8]. 
It should be noted that hepatoma 22 is one of the most mal ignant  tumors. It is st i l l  not known whether the ob- 

served change in the capac i ty  to adsorb positive ions is a general  property of a l l  tumors, and is more pronounced in 

the cel ls  of regenerating or embryonal  tissues. 

S U M M A R Y  

Electrophoretic mot i l i ty  of hepat ic  cel ls  and of hepatoma 22 cel ls  was studied after t reat ing these cei ls  with 
trypsin and disodium ethylene diamine t e t r a -ace t i c  acid and after changing pH of the medium.  As demonstrated,  at 
pH of the medium 7.3 e lectrophoret ic  mot i l i ty  of the hepatoma 22 cel ls  is 20% higher than of hepat ic  cells .  Electro~ 
phoretic mot i l i ty  of hepat ic  cel ls  increases in treating them with trypsin and disodium ethylene d iamine  t e t r a - ace t i c  
acid, as wel l  as with the rise of pH of tile medium from 7.3 to 8.0. There was no increase of hepatoma cel ls  mot i l i ty  

after the same treatment .  

A conclusion was drawn that the rise of the negat ive e lec t r ic  charge of the hepatoma 22 cel ls  (as compared with 

hepat ic  cells)  was connected with changed capac i ty  to absorb positive ions. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 
ations of the abbreviations as given in the original Russian journal. Some or all of  this peri- 

odical  l i terature may well  be available in Engl ish  translation. A complete list  of the cover-to- 
cover English translations appears at the back of this issue. 
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