
O N C O L O G Y  

M O N O A M I N E  A N D  D I A M I N E  O X I D A S E  

A C T I V I T Y  IN A C U L T U R E  O F  C H I C K  

F I B R O B L A S T S  I N F E C T E D  W I T H  R o u s  

S a r c o m a  V I R U S  

E. A. Soloimskaya and O. K. Kuznetsov UDC 576.858.6.083.35.095.383.098.3 

Infection of a cul ture  of ch ick  f ib rob las t s  with Rous s a r c o m a  vi rus  has  a substant ia l  
influence on monoamine oxidase act ivi ty in t he ' ce l l s .  During the f i r s t  2-4 days a f te r  
infection activi ty of this  enzyme inc r ea se s ,  and on the 8th-21st  day, when mos t  ce l l s  
of the mo no l aye rhave  been t r a n s o r m e d  into malignant ,  a marked  inhibition of activity 
of the enzyme is observed .  The inc rease  in diamine oxidase (histaminase)  act ivi ty 
during the f i r s t  days  af ter  infection, which is r ep laced  by inhibition of act ivi ty in the 
l a t e r  per iods  of cultivation, was not significant.  

Mitochondrial  enzymes  monamine  oxidase (MAO) and diamine oxidase (DAO), which ca ta lyze  the 
breakdown of biogenic amines ,  pa r t i c ipa te  in many physiological  and pathological  p r o c e s s e s .  In p a r t i -  
cular ,  the i r  act ivi ty in the t i s sues  of an imals  has  been found to va ry  under  the influence of carcinogenic  
agents [8], 

It was  decided to invest igate  whether  changes  in the act ivi ty of these  enzymes  take place  in cu l tures  
of chick embryonic  ce l l s  during mal ignant  t r a n s f o r m a t i o n  under the influence of Rous v i rus .  

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

R ous s a r c o m a  v i rus  (RSV), s t r a in  D-5,  was  used as cul ture  f luid f rom an infected cul ture  of chick 
embryonic  cel ls  (CEC). The v i rus  was assayed  by t i t ra t ion in a CEC cul ture  on the bas i s  of the format ion 
of loci of t r ans fo rmat ion .  

The cel l  cul ture  was p r e p a r e d  f r o m  t ryps in ized  p ieces  of m y o d e r m a l  t i s sue  of 10-day c h i c k e m b r y o s .  
The ce l l s  were  grown in Eag l e ' s  nutr ient  medium containing 10 % calf  se rum,  100 units penicil l in,  and 
100 units s t rep tomycin ,  pH 7.3-7.8.  

In fec t ionof the  Culture and Dete rmina t ion  of Its  Enzymes .  A monolayer  of a f lask cul ture  (114 cm 2) 
of 1-day CEC was infected with 104.5 p laque- fo rming  units (PFUs0) of RSV and incubated for  different  t imes  
at 37~ The nutr ient  medium for  infection o f  the cel ls  was  a mix tu re  of Eag le ' s  medium containing 10% 
t ryp tose  phosphate broth (Difco) and 3% inact ivated (30 min at 56~ calf  s e rum.  The enzymes  were  
de te rmined  on the 2nd , 4th,  and 8th days  af ter  infection of the cul ture  (incubation without subculture) with 
RSV. 

To rule out the effect  of degenera t ive  changes  due to na tura l  aging of the monolayer  cu l tu res  some 
of them were  r egu la r ly  subcultured into o ther  f lasks ,  and on the 15th and 20th days a f t e r  infection( on the 
4th day af ter  the p reced ing  subculture)  act ivi ty of the enzymes  in the ce l l s  was  again de termined.  Unin- 
fected cu l tu res ,  incubated under  the s ame  conditions as the infected, se rved  as the control .  
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TABLE 1. MAO and DAO Activity in a CEC Culture Infected with 
RSV (Mean Results  of 4-7 Experiments) 

Time I MAO activity (in DAO activity (in 
after in= /lg serotonin de- /lgnistamin6 de- 
fection Conditions of cultiva- composed in 2 h P [ composed during p 
trope cl~ltU~eoays, tion at 37cCe, lls~. 5 x 106 1062hat 27~ 

2 Without 10,4+-0,5 :0,01 1,4+-0,2 0,1 
subculture 7,6+0,5 1,2-----0,1 

15 

21 

[With sub- I culture 

Experiment 

Control 
[ 

Experiment 11,5--0,5 i 0,05 2,0+-0,3 [ 0,1 
Control 9,6+0,3 1,4+-0,3 I 

i 0,05 Experiment 
Zontrol 

Experiment 
Control 

Experiment 
Control 

3,0+-0,5 
6,0+----0,9 

11,0+----1,2 
17,0-----0 

7,4• 
10,6+0,2 

0,01 

O,OOl 

0,7---0,1 
1,0~0,1 

1,3+-0,4 
0,9+-0 

4,0• 
3,0---0,2 

0,1 

d 0,5 

0,1 

Note: Similar resul ts  were obtained by the use of tyramine  and nor -  
adrenalin as subst ra tes  and these resul ts  are not therefore  given in 
the table. 

To determine the enzymes in the cel ls  of the monolayer,  after removal  of the nutrient medium all 
t r aces  of it were removed by r insing with physiological saline. The cel ls  were stripped f rom the cover  slip 
by means of a rubber  rod and immersed  in 0.1 M phosphate buffer, pH 7.4, in an est imated number of about 
2.5 x 106 cells.  The mater ia l  was homogenized in tubes by agitation with glass  beads for 10 rain. The super -  
natant obtained after  centrifugation of the homogenate for 15 min at 2000 g was used for  assay of the enzymes.  
Enzyme activity was determined by methods described previously [7]. The subst ra tes  used were serotonin, 
noradrenalin,  and typamine for  MAO and histamine for  DAE. Activity of the enzyme was judged from the 
loss  of substrate  in the react ion mixture during the period of incubation. Activity was expressed in mic ro -  
g r a m s  of the corresponding substrate  broken down by 1 ml of the test  mater ia l  during incubation for 2 h at 
37~ 

EXPERIMENTAL RESULTS AND DISCUSSION 

Microscopic foci of morphological  t ransformat ion,  increasing in size during incubation of the culture,  
appeared after  the second or  third day in the CEC culture infected with RSV, and by the end of the second 
week most  of the cel ls  of the monolayer  were replaced by t ransformed cells  [3, 4]. 

MAO and DAO were detected in normal  and virus- infected cel ls  throughout the 21 days that the culture 
remained under observat ion (Table 1). Differences between the DAO activity of the experimental  and control  
culktres  were not significant. Activity of MAO in the infected cel ls  differed significantly f rom that in the 
control .  On the 2nd-4th day after infection MAO activity was significantly higher than in the uninfected cel ls .  
After 8 days, when multiple loci of t ransformat ion,  visible to the unaided eye, had appeared in the culture 
activity of the enzyme was reduced by 1.4-2 t imes compared with the unifected culture.  By the 15th-20th 
day the v i rus- infected  culture consis ted mainly of activity proliferat ing,  t r ans formed  cel ls .  The MAO act iv-  
ity of the experimental  cul tures  of this period, as before,  remained below that of the control  cultures.  

The resul ts  thus indicate that activity of the enzyme DAO, which inactivates histamine in the cel is, 
does not change significatnly during malignant t ransformat ion  of cel ls  in vitro under the influence of RSV. 
At the same time, activity of MAO, which inactivates biogenic amines by oxidative deamination, is signifi-  
cantly increased during the f i rs t  days of cultivation of the infected ceils,  but later ,  with an increase  in the 
number of t r ans formed  cells  in the culture, it falls below the level in normal  cells.  This conf i rms  that the 
development of virus  infection of the cell  leads to reorganizat ion of its metabolism. Chick fibroblasts,  in-  
fected with RSV, are  known to possess  increased aerobic glycolytic activity [5, 6], an increased RNA content 
[4, 10, 13], and intensified protein synthesis [10]. 

There is much evidence that changes in MAO and DAO activity in mammals  are  frequently accompanied 
by pathological symptoms [1, 5, 6, 9] connected with metabol ism of endogenous amines and with a disturbance 
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of nervous control .  The d iscovery  of a high level  of MAO activity in the normal  t i ssue cul ture  and low ac- 
tivity in ce l ls  t r ans fo rmed  by RSV thus dese rves  attention. It is difficult, however,  at p resen t  to explain the 
disturbance of MAO biosynthesis  in connection with vi rus  carc inogenes is .  
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