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In connection with the widespread use of t ransplantable  cell  cul ture in var ious  b ranches  of medica l  
biology the p rob lem of the i r  stabil i ty,  the constancy of the i r  morphological  and biological  p rope r t i e s ,  has 
become of pa r t i cu l a r  impor tance .  It is, there fore ,  in teres t ing to invest igate  the ni t rogen me tabo l i sm of 
such t i s sue  cul tures .  The re  a re  few r e f e r e n c e s  to this subject  in genera l  in the l i t e ra tu re ,  and this is 
pa r t i cu l a r ly  t rue  of the study of the velocity of enzymic t ransamina t ion  f r o m  L-a lanine  and L - a s p a r t a t e  
to ~ -ke tog lu ta ra te .  

In the p resen t  investigation,  the veloci ty of the t ransamina t ion  p r o c e s s e s  cata lyzed by a s p a r t a t e - 2 -  
hydroxyglutara te  a m i n o t r a n s f e r a s e  (2.6.1.1, a spa r t a t e  amino t r a n s f e r a s e ,  I.C.E.) and a lan ine-2-hydroxy-  
g lutara te  amino t r a n s f e r a s e  {2.6.1.2, alanine amino t r a n s f e r a s e ,  I .C.E.) was studied in the ce l l s  of cer ta in  
t ransplantable  cul tures  in the course  of the i r  growth. 

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

Exper iments  were  c a r r i e d  out on the cel ls  of a t ransplantable  cul ture of monkey ' s  kidney t i s sue  
(MK, 32-36 passages )  and of human bone m a r r o w  f r o m  a pat ient  with cancer  (Detroit, 94-96 passages ) .  
The t i s sues  were  cult ivated in a nutr ient  medium of a composi t ion descr ibed  in an e a r l i e r  pape r  [9]. 

The enzyme p repa ra t ion  for  investigation of the level  of alanine and aspar ta te  amino t r a n s f e r a s e  
act ivi ty was a 10% homogenate of 2-day and 7-day t i s sue  cul tures  p r e p a r e d  in 0.15 M phosphate buffer  
(pH 7.4) f rom the cell  res idue.  The act ivi ty of the alanine and aspa r t a t e  amino t r ans f e r a se s  were  d e t e r -  
mined by the chemica l  method of Umbre i t  and co -worke r s ,  as modif ied by T. S. Paskhina  [10] and ex-  
p r e s s e d  in co lo r ime t r i c  units p e r  g r am of cell  res idue .  The exper imenta l  resu l t s  were  subjected to s t a t -  
i s t ical  ana lys is  [11]. 

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

It is c l ea r  f rom Table 1 that the l ines of t ransplantable  cel ls  m a y  be divided into th ree  groups de-  
pending on the veloci ty of enzymic  t ransamina t ion  f rom L-alanine  to ~ -ke tog lu t a ra t e .  One of these l ines 
(Detroit-6) was cha rac t e r i zed  by high alanine amino t r ans f e r a se  act ivi ty in the 2-day culture,  falling s ig -  
nificantly by the 7th day. Another line (F1) showed absence of the act ive f o r m  of alanine amino t rans fe ra se ,  
but with the pas sage  of t ime  the veloci ty of enzymic t ransamina t ion  f rom L-a lanine  to ~ -ke tog lu t a r a t e  in-  
c reased .  This  cannot be explained by nonenzymic t ransaminat ion ,  fo r  this was  comple te ly  ruled out in 
these exper imenta l  conditions. Finally, in the MK cul ture  throughout the per iod of growth no act ivi t ies  of 
g lutamate  - -  alanine t r a n s a m i n a s e  could be detected,  although additional exper iments  were  ca r r i ed  out 
with 20-30% t issue  homogenates  p r epa red  in t r i s  buffer .  

Analys is  of the resu l t s  fo r  the velocity of t r ansamina t ion  catalyzed by a spa r t a t e  amino t r ans f e r a se  
(Table i) also showed that the activity of this enzyme was relatively small in the Detroit-6 cells in the 
first days of cultivation, but by the 7th day it increased by 40.2~c compared with the activity of the 2-day 
eu1s Meanwhile in the F1 ceils, the velocity of enzymic transamination from L-aspartate to ~-keto- 
glutarate was stable and remained unchanged during growth of the culture for 7 days. In the MK culture 

Beloruss ian  R es ea r ch  Insti tute of Epidemiology, Microbiology, and Hygiene, Minis t ry  of Health of 
the Beloruss ian  SSR; Depar tment  of B iochemis t ry  and Biophysics,  V. I. Lenin Be loruss ian  Univers i ty ,  
Minsk (Presented by Active Member  of the Academy of Medical Sciences of the USSR S. E. Severin).  
Trans la ted  f rom Byulleten t l~ksperimentaPnoi Biologii i Meditsiny, Vol. 64, No. 7, pp. 51-54, July, 1967. 
Original ar t ic le  submit ted November  20, 1965. 

732 



TABLE 1. Activity of Transaminat ion Enzymes in Transplantable 
Cell Lines in the Course of Growth 

Age ot 
Cell culture culture 

(in day ~) 

Fl 2 

Detroit-6 7 2 

No. of 
exptS. 

10 
10 
l0 
10 
10 
10 

Alanine amino- 
transferase 

0 
0 
0 

172,0• 
832.0-+10,4 
388.0---34,7i l1,51 

Aspartate arninotr ans ferase 

720--_+10,7 
496--+12,8 20,4 a 
672+19,2 
680+26,3 0,62 
296-+7,9 

119,2----_4,1 19,11 

I , 

+00,140 
--0,22 
--0,01 

* Aspartate  aminotransferase .  

the activity of glutamate - -  aspartate  t ransaminase  was 68% lower in the 7-day culture than in the 2-day 
culture. The dynamics of the change in activity of alanine and aspartate  aminot ransferases  thus differed 
in pat tern for  the same culture.  This was confirmed by comparing the coefficient of correla t ion (Table 1). 

The resul ts  showing the dynamics of alanine and aspartate aminot ransfe rase  activity are  important  
for  understanding the biology of cells cultivated in vitro.  It is generally considered that removal  f rom the 
organism and cultivation in vitro must  be accompanied by changes in the whole biology of the cells, and by 
the radical  modification of the fundamental morphological ,  physiological, and biochemical  proper t ies .  

It must  be r emembered  that in cer tain charac te r i s t i c s  considerable differences are  present  in the 
metabol ism of p r i m a r y  explanted cul tures and of transplantable cell lines in which adaptation to prolonged 
existence in vitro has taken place [6]. The data for  the activity of alanine aminot rasnferase  in t ransplant -  
able monkey' s kidney cells and for  aspar ta te  aminot ransferase  in transplantable human amnion cells  ob-  
tained by the authors confirm the above hypothesis and agree well with data for  the dynamics of the g ly-  
cogen content in the transplantable cul tures [8]. 

The reason for  the absence of a decrease  in activity of the t ransaminat ion enzymes in the ear ly  
stages of cultivation of the cells may  evidently be the high level of mitotic activity in the cells of the t r ans -  
plantable lines and the high degree of adaptation of these cells  to the conditions of existence, as shown in 
par t icu lar  by the absence of a per iod of habituation [5]. This is confirmed by resul ts  obtained by other au- 
thors  [4, 7]. In the present  experiments,  the activity of the t ransaminat ion enzymes was not dependent on 
the number  of passages .  This is shown by the small  sca t te r  of the f igures  within the ser ies ,  the small va l -  
ue of the mean  e r ro r ,  and the high value of Student' s c r i te r ion  within the variants  ser ies  of 2- and 7-day 
cultures.  

The concept of adaptation of transplantable cell lines to prolonged existence in vi tro does not exclude 
essential  fluctuations in the activity of the enzymes in these cultures,  as may c lear ly  be seen by the ex- 
ample of the change in alanine aminot ransferase  activity in the F1 cells and in aspar ta ta te  aminos t rans -  
ferase  activi ty in the MK cells. These fluctuations are  evidently dependent on the level of mitotic activity. 
Probably the decrease  in activity of these enzymes during the development of t ransplantable cell cultures 
may coincide with the lag period [16, 18]. 

Finally, the absence of alanine aminot ransferase  activity in the transplantable kidney culture by com-  
par i son  with the parenehymatous kidney cells evidently demonstrate  simplification of the metabol ism and 
dedifferentiation of the cells  in culture, as is shown by disappearance or intensification of the activity of 
other enzymes [12, 17]. 

In conclusion, the charac te r  of the change in alanine and aspartate  aminot ransferase  activity in the 
Detroit-6 transplantable cells must  be examined more  closely, for these changes do not concern the hypo- 
thesis  of Cohen and co-workers  [14], although they show good agreement  with the resul ts  obtained by other 
invest igators [11, 13, 16]. The present  results ,  together  with those obtained by the authors cited above, 
confirm the views of A. E. Braunshtein [3], who considers  that the revers ibi l i ty  of the t ransamination r e -  
action may create  conditions facilitating the formation of large quantities of glutamic acid and, conse-  
quently, facilitating protein synthesis.  Admittedly, the link between t ransaminat ion p roces se s  and protein 
synthesis,  like the specific part icipat ion of glutamic acid in protein biosynthesis,  has not yet  been fully 
explained. 
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