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(up to  2%) of t r ans fo rmed  cells appeared  in some, while 
no such ceils were seen in the  r emainder  of tile leucocyte  
cul tures  which  were e i ther  der ived f rom unsensi t ized 
donors  or con ta ined  d in i t ropheny la t ed  e ry th rocy tes  or 
se rum proteins .  

By  contras t ,  t he  cul tures of leucocytes  f rom sensi t ized 
guinea-pigs,  d i rec t ly  exposed to  F D N B ,  con ta ined  8-22% 
t r ans fo rmed  ceils. Whi le  th is  observa t ion  s t rongly  sug- 
gests  t h a t  F D N B  has a specific act ion on sensi t ive cells, 
i t  indica tes  t h a t  ne i ther  e ry th rocy te  nor  serum pro te in  
conjugates  ac t  as t r ans fo rming  agents.  Consequent ly ,  it  
seems mos t  p robab le  t h a t  F D N B  reac ts  d i rec t ly  w i th  
t h e  leucocytes.  Since 97-100% of the  leucocytes  in the  
cul tures  were lymphocy tes ,  i t  seems v i r tua l ly  cer ta in  

t h a t  the  l a t t e r  con t r ibu ted  mos t  of t he  reac t ing  cells. 
Moreover,  t he  high reac t iv i ty  of t he  ha logen- subs t i t u t ed  
d in i t robenzens  s renders  i t  p robab le  t h a t  con juga t ion  
occurs a t  the  cell surface. These cons idera t ions  lead us 
to  suggest  t h a t  t he  first  essent ia l  reac t ion  in t he  induc t ion  
of t r an s fo rma t i o n  in our sys t em is the  un ion  of F D N B ,  
a re la t ively  s imple chemical  substance ,  w i th  t he  com- 
p o n en t s  of t he  cy top lasmic  m e m b r a n e  of the  l ympho-  
cy te  6,7. 

Rdsumd. Les l y m p h o c y t e s  du  sang p6r iph6rique des 
cobayes  sensibilis6s au 1-chloro-2 ,4-dini t robenz6ne on t  
6t6 conjugu6s avec 1-fluoro-2, 4-dini t robenz6ne et  ensui te  
cult iv6s in v i t ro  p e n d a n t  5 jours, ~ pa r t i r  du m o m e n t  
off on a observ6 en cul ture  de 8 -22% de cellules t rans -  
form6es. 
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Lynlphocyte conjugates 11 8-22 
(sensitized donors) 
Lymphocyte conjugates 6 0 
(unsensitized donors) 
Red cell conjugates 11 0 2 
Serum conjugates 11 0-2 

a In cultures 5 days old. 
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Action of S o m e  C o m p o u n d s  on the Adenos ine  Tr iphosphate  Pool  of Streptococcus faecalis 

In  a previous repor t  1, the  act ion of var ious  compounds  
on the  metabol ic  swelling of p ro top las t s  2-4 and on the  
glycolyt ic  ac t iv i ty  of bo th  whole cells and pro top las t s  
of Streptococcus [aecalis was described.  Since the  effect  
of t he  ma jo r i ty  of the  compounds  t e s t ed  on the  swelling 
of p ro top las t s  did not  appear  to  be re la ted  to  the i r  ac t ion 
on the  glycolytic ac t iv i ty ,  the  p resen t  inves t iga t ion  was 
des igned to t e s t  the  act ion of these  compounds  on the  
adenosine  t r i p h o s p h a t e  (ATP) pool of whole cells of 
S./aecalis.  

Material and methods. Aqueous solut ions (20 [xl/ml 
of f inal  suspension medium) were used for glucose 
(11 • 10-aM), 2 ,4-d in i t rophenol  (DNP) (1 • 10-3M), ar- 
senate,  sodium salt  (ARS) (20 • 10-aM), d icumaro l  (DIC) 
(50 • 10-~M), and sodium azide (10 • 10-aM).  E t h a n o l  
(95 ~ solut ions (1 [xl/ml of final suspension medium) were 
used for gramic id in  (GRAM) (22•  o l igomycin  
(OLIG) (15• 10 aM), r u t a m y c i n  (RUT) (100• 10-~M), 
and va l inomyc in  (VAL) (0.35• 10-6M). The above 
figures express  the  molar i t ies  in the  final  suspension 
medium.  

S. [aecalis ATCC 9790 was grown as r epo r t ed  beforeL 
The ceils were ha rves t ed  by  centr i fugat ion,  washed  3 
t imes  wi th  redis t i l led wa te r  and twice  wi th  0 .075M 
po tas s ium phospha te ,  p H  6.2, r e suspended  in a conven ien t  
vo lume of 0 .075M potass iunl  phospha t e  p H  7.2 to  give 
a p ro te in  con t en t  be tween  1.0-1.3 mg/ml ,  and placed in 
a wa te r  b a t h  a t  38 ~ The compound  being t e s t ed  was 
added  first, followed by  glucose 15 min  la ter ;  w i th  GRAM 

the  order  was inver ted  for tile reasons a l ready s t a t ed  1. 
Samples  were collected at  regular  intervals .  To each milli- 
l i ter  of the  sample  50 V1 of 70% perchlor ic  acid were 
added.  The mix tu re  was al lowed to  s t and  for 30 rain a t  
room t empera tu re ,  neut ra l ized  wi th  K O H  and chilled 
in ice. The s u p e r n a t a n t s  collected af ter  cen t r i fuga t ion  a t  
3000 r .p .m,  for 15 rain, d i lu ted  as needed,  were used for 
t he  assay of A T P  using the  firefly luminescence tech-  
nique 5. F i ref ly  ex t r ac t  was p repa red  f rom fireflies desic- 
ca ted  tails, according to  FRANZEN and  BINKLIgY 6. Lact ic  
acid was assayed using the  Sigma Chemical  Co. set, since 
in S. /aecalis all the  lact ic  acid p roduced  f rom glucose 
is L(+)  7 
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Results and discussion. Appl i ca t i on  of FORREST 8 for- 
m u l a t i o n s  to  our  resu l t s  for t h e  A T P  pool  in  t he  cont ro l s  
(where on ly  glucose was added) ,  y ie lded m e a n  va lues  of 
0 .043/rain for t h e  decay  c o n s t a n t  (k), of 0.527 txg/min 
for t h e  i n p u t  c o n s t a n t  (b), a n d  of 3.511 for t h e  r a t io  of 
t he  number"  of t o t a l  ~xmoles Of A T P  p u t  in to  t h e  pool  
aga in s t  t he  n u m b e r  of ~moles of glucose added  (TATp/G). 
This  las t  va lue  is in  good a g r e e m e n t  w i t h  t he  m a x i m a l  
t heo re t i ca l  va lue  for  t h e  p r o d u c t i o n  of A T P  f rom glu- 
cose ~ Our  obse rved  va lues  w h e n  p l o t t ed  aga ins t  1-e -kt 
seem to  agree  fa i r ly  well  w i t h  t h e  l inear  hypo thes i s  for  
t h e  i n p u t  of A T P  in to  t he  pool ;  fu r ther ,  t h e  expec t ed  
va lues  ca lcu la ted  on  t h e  basis  of l inear  k ine t ics  are in  
v e r y  good a g r e e m e n t  w i t h  t h e  obse rved  values.  

The  Tab le  r ep resen t s  t h e  ac t ion  of t h e  var ious  com- 
p o u n d s  on  t he  va lues  of h, b, and  TATp/G. T he  m a i n  
effect  of A R S  was a decrease  of t he  ra t io  TATp/G, which  
was  expec t ed  since A R S  is k n o w n  to  reduce  t h e  eff ic iency 
of glycolysis.  A decrease  of t h e  ra t io  TATp/G a n d  a n  
increased  r a t e  of decay  of t h e  A T P  in t he  pool  were  
obse rved  w i t h  GRAM.  However ,  t he  lower TATp/G r a t i o  
does  no t  necessar i ly  m e a n  t h a t  less ene rgy  is p roduced .  
I t  is possible  t h a t  some of t h e  energy  p r o d u c e d  m i g h t  
be  used before  en t e r i ng  t he  pool  as ATP.  I n  washed  cells 
suspended  in IZ~HPO 4, t he  m o s t  l ike ly  c o n s u m p t i v e  
a c t i v i t y  would  be  a n  inf low of phospha t e ,  p o t a s s i u m  or  
b o t h  a n d / o r  a n  ou t f low of some in t r ace l lu la r  mater ia l .  
A G R A M  effect  on  t h e  K + - H +  exchange  across mi to -  
chondr i a l  m e m b r a n e s  was descr ibed  ~~ w i t h  a ne t  resu l t  
of a n  increased  c o n c e n t r a t i o n  of K+ in t he  in t r ace l lu la r  
med ium.  On a n o t h e r  h a n d  K+ was r epo r t ed  to  s t i m u l a t e  
g lycolyt ic  a c t i v i t y  e i the r  b y  ra i s ing  the  in t race l lu la r  p H  n 
or b y  s t i m u l a t i o n  of p h o s p h o e n o l p y r u v a t e  t r ans fe r a se  ~2 
or  p h o s p h o f r u t o k i n a s e  13. I f  G R A M  also increases  t h e  
i n t r ace l lu l a r  c o n c e n t r a t i o n  of K + on S. ]aecalis, t h e  ob-  
se rved  s t i m u l a t i o n  of g lycolyt ic  a c t i v i t y  of th i s  bac t e r i a  
in  t he  presence  of G R A M  ~ can  be  b e t t e r  unde r s tood .  
Azide m a i n l y  increased  t he  r a t e  of decay  of t he  A T P  in 
t he  pool  a n d  t he  t o t a l  A T P  i n p u t  in to  t h e  pool, w i t h o u t  
t he  r a t e  of i n p u t  be ing  grea t ly  affected.  This  does no t  
agree  wi th  t he  h y p o t h e s i s  of SPIEGELMAN,  I{AMEN and  
Suss~aAZr ~ accord ing  to  which  th i s  c o m p o u n d  reduced  
t he  ene rgy  p r o d u c t i o n  du r ing  glucose me tabo l i sm.  B o t h  
D N P  and  DIC s t i m u l a t e d  the  r a t e  of A T P  i n p u t  in to  
t h e  pool;  while  the  first,  also s t i m u l a t i n g  t he  r a t e  of 
decay  of t he  A T P  in t he  pool. d id  no t  seem to a f fec t  
s ign i f ican t ly  t he  t o t a l  a m o u n t  of A T P  p u t  in to  the  pool, 
D I e  nea r ly  doub led  it. This  t o t a l  A T P  i n p u t  in t he  pres-  
ence of DIC  cor responds  by  itself to  a n  ATP/g lucose  
r a t io  g rea t e r  t h a n  t h e  theore t i ca l  m a x i m u m .  Poss ible  

In f luence  of va r ious  c o m p o u n d s  on the  i n p u t  c o n s t a n t  (b), and  
d e c a y  c o n s t a n t  (k) for  the  A T P  pool  of glucose f e rmen t ing  cells 
of S. ]aecalis, a n d  on the  r a t io  of the  ca l cu la t ed  to t a l  ~moles  of 
A T P  p u t  in to  the  pool a g a i n s t  the  ~moles  of glucose a d d e d  (TATp/G) 

b k TATp/G 

2 , 4 - D i n i t r o p h e n o l  1 • 1 0 - 3 M  1.50 2.11 1.16 
S o d i u m  azide 10 • 1 0 - a M  0.81 1.75 1.40 
D i c u m a r o l  50 • 1 0 - ~ M  2.27 1.14 1.92 
S o d i u m  a r s e n a t e  20 • 10 -8 M 1.14 1.28 0.59 
G r a m i c i d i n  22 x 10 -6 M 0.90 1.41 0.52 
Ol igomyc in  15 • 1 0 - 6 M  0.92 0.73 0.85 
V a l i n o m y c i n  0.35 • 1 0 - 6 M  1.21 0.96 1.16 
R u t a m y e i n  100 x 10 -6 M 0.98 0.84 0.87 

The  va lues  for  the  con t ro l  a re  t a k e n  as un i t y .  

e x p l a n a t i o n s  for t h i s  va lue  inc lude :  a glucose me tabo l i c  
p a t h w a y  o t h e r  t h a n  t h e  E m b d e n - M e y e r h o f ' s ;  a n d  ava i la -  
b i l i ty  b y  t he  ac t ion  of DIC  of some cel lular  ma te r i a l  to  
energy  y ie ld ing  react ions .  These  and  a n y  o the r  exp lana -  
t ions  should  t ake  in to  cons ide ra t ion  t h e  fac t  t h a t  n e a r l y  
2 moles  of lac t ic  acid are  recovered  pe r  each mole of 
a d d e d  glucose (Figure) IS,16. 
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ATP pool (ll--m) and lactic acid production ( 0 - 0 )  from glucose in 
S./aecalis in the presence of dicumarol 50 x 10-6M. [2--[] control 
for the ATP pool and �9169 control for lactic acid production. 
Glucose 11• added at time 0. Dicumarol added 15 mill 
before glucose. 

Rdsumd. Les au t eu r s  6 t u d i e n t  le c o n t e n u  en  A T P  chez  
le Streptococcus [aecalis, apr~s l ' a d d i t i o n  de glucose e t  en  
prGsence de diverses  subs tances .  Les effets  les plus  6vi- 
den t s  on t  6t6 ceux  du  d i c u m a r o l  a u g m e n t a n t  la v a l e u r  
de la c o n s t a n t e  d 'entrGe e t  la  q u a n t i t 6  de I ' A T P ;  du  
2 ,4-d in i t rophGnol  a u g m e n t a n t  les 2 c o n s t a n t e s  (d 'entrGe 
et  de dGcomposi t ion) ;  de l ' a rsGnate  rGduisant  la q u a n t i t 6  
de I ' A T P ;  de l ' az ide  a u g m e n t a n t  la c o n s t a n t e  de dGcom- 
pos i t ion ;  e t  de  ]a g r amic id ine  qui  a u g m e n t e  non  seule- 
m e n t  la  c o n s t a n t e  de dGcomposi t ion  ma i s  rGduit aussi  la 
q u a n t i t 6  de I ' A T P  dans  le <~poob. 
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