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Inhibi t ion by  Cort iso l  of the Favourable  Act ion of  L y s i n e - V a s o p r e s s i n  on the  G r o w t h  o f  H e L a  C e l l  

Cultures  

T h e  ef fec ts  of  pos t e r io r  p i t u i t a r y  h o r m o n e s  on  cells in  
t i s sue  cu l t u r e  h a v e  n o t  as  y e t  b e e n  t h o r o u g h l y  s tud ied .  A 
p r e v i o u s  w o r k  done  w i t h  PIETTE a n d  CHALAS ~ desc r ibed  
t h e  ac t ion  of l y s ine -vasop re s s in  (LVP)  a d d e d  to  t he  H e L a  
cell c u l t u r e  m e d i u m ;  t h i s  p a p e r  r e p o r t s  t h e  effect  of 
s i m u l t a n e o u s  a d d i t i o n  of  L V P  a n d  cor t isol  ( c o m p o u n d  F).  

Method. Using  PAUL'S t e c h n i q u e  ~ of s t a t i o n a r y  cu l t u r e s  
in  t e s t - t u b e s ,  we p l aced  2-3.5  × 10 e cells i n to  70 ml  of  t h e  
P a s t e u r  I n s t i t u t e ' s  s e m i - s y n t h e t i c  c u l t u r e  m e d i u m  wh ich  
c o n t a i n s  a p r o t e i n  h y d r o l y s a t e  in  b a l a n c e d  sa l t  so lu t ion ,  
p lus  10% of foal  serum.  Af te r  24 h of i n c u b a t i o n  (To) a t  
37 °C, some  t u b e s  were  t r y p s i n i z e d  for m e a s u r e m e n t s  of 
n i t r ogen  c o n t e n t  a n d  cell counts .  I n t o  t h e  o t h e r  t u b e s  was  
i n t r o d u c e d  t h e  new m e d i u m  c o n t a i n i n g  t he  e x p e r i m e n t a l  
h o r m o n e s .  Til ts  m e d i u m  was  renewed  2 d a y s  la te r .  Ti le  
fo l lowing d a y  (f i f th day) ,  t h e  r e m a i n i n g  t u b e s  were t r ip -  
s in ized  a n d  t he  s ame  m e a s u r e m e n t s  car r ied  out ,  N i t r o g e n  
d e t e r m i n a t i o n s  were done  b y  t he  LOWRY 3 m e t h o d .  Ef fec t s  
of t h e  fol lowing p rocedures  were  s t ud i ed :  (1) a d d i t i o n  of 
25 t~U/ml of s y n t h e t i c  L V P  (Sandoz) ;  (2) a d d i t i o n  of 
25 [zU/ml of L V P  plus  1 ~g /ml  of cor t isol  ( lyophi l ized h y -  
d roco r t i sone  ROUSSEL) ; (3) cor t i sol  a lone  a t  t h e  s ame  dose 
of 1 ~zg/ml. The  con t ro l  m e d i u m  c o n t a i n e d  so lven t s  (bea t -  
i n a c t i v a t e d  ho rmone) .  

Results. I n  t he  f i rs t  series of e x p e r i m e n t s  (Table  I), t h e  
effects  of L V P  a lone  a n d  L V P  p lus  cor t isol  were  compared .  
T h e  g r o w t h  of f o r m e r  g roup  ( L V P  alone) was  s ign i f i can t ly  
more  rap id .  The  q u a n t i t y  of n i t r o g e n  pe r  t u b e  was  
27.71 -4- 0.83 vtg/tube c o m p a r e d  to  25.15 4- 0 .67 / tube  for 
t h e  L V P  + F group.  The  n u m b e r  of cells was  also grea ter ,  
234.1 -4- 15.9 × 108 t u b e  for  t h e  L V P  g roup  v. 
176.5 :t: 16.0 × 10S/tube for  t h e  g r o u p  L V P  + F. 

I n  t h e  second e x p e r i m e n t a l  series, t he  effects  of cor t i sol  
a lone  were  c o m p a r e d  w i t h  t hose  of  a con t ro l  so lu t ion ,  No 
s ign i f i can t  d i f ferences  were  obse rved .  

T h e  resu l t s  a re  expressed  in  t h e  F i g u r e  as t h e  % increase  
ove r  t h e  in i t i a t  va lue  for  t h e  va r i ous  e x p e r i m e n t a l  pro-  
cedures .  

Discussion. L V P  causes  a n  increase  in  t h e  r a t e  of t h e  
g r o w t h  of  H e L a  cell  cu l tu res .  These  r e su l t s  a re  in  agree-  
m e n t  w i t h  t hose  of  a p r e v i o u s  e x p e r i m e n t  ~: w i t h  t h e  s ame  

Table I. Comparison of the actions of LVP {25 ptU/mI) and LVP 
(same dose} plus eortisol (F) (1 ptg/mt) on the growth rate of cell 
cultures 

T o (35) LVP (35) LVP+ F(35) 

Nitrogen (btg)/tube 7.98 ~ 0.72 27.71 =1:0.83 25.15:1:0.67 
Cells ( x 103)/tube 57.3 4- 3.7 234.1 -b 15.9 176.5:1:16.0 

dose  of 25 vtg/ml, we h a v e  o b s e r v e d  a n  increase  of  294% 
in t h e  p r o t e i n s  a n d  of 264% in t h e  cell n u m b e r  of cu l t u r e s  
t r e a t e d  w i t h  L V P ,  as c o m p a r e d  to  a n  increase  of 163 a n d  
142% respec t ive ly ,  in  cont ro ls .  Cort isol  i tse l f  h a s  well-  
k n o w n  effects :  a t  a dose of 50 tzg/ml i t  causes  a f t e r  8 d a y s  
of i n c u b a t i o n  a decrease  of cell m u l t i p l i c a t i o n  a n d  a n  
inc rease  of t o t a l  p r o t e i n s  4. W i t h  smMler  doses, s imi la r  to  
t h a t  w h i c h  we h a v e  chosen,  t h e  effect  of  cor t i sol  is a p p a r -  
e n t l y  v a r i a b l e  s. I n  our  e x p e r i m e n t a l  cond i t ions ,  cor t i so l  
a lone  (1 ~tg/ml) h a s  no  s ign i f i can t  effect .  O n  t h e  o t h e r  h a n d ,  
if i t  is a d d e d  t o g e t h e r  w i t h  L V P ,  i t  decreases  s ign f i can t ly  
t h e  f a v o u r a b l e  ef fec t  w h i c h  L V P  h a s  on  cell mu l t i p l i ca t ion .  
T h e  m e c h a n i s m  of th i s  ac t ion  c a n n o t  be  ful ly  exp l a ined  
w i t h  t h e  i n f o r m a t i o n  p r o v i d e d  b y  our  e x p e r i m e n t s .  One 
c a n  suppose ,  fo l lowing AUJARD a n d  CHANY'S hypo thes i s ,  
t h a t  cor t i sol  causes  a n  increase  in t h e  r a t e  of D N A  syn-  
thes is ,  t he re fo re  L V P  would  h a v e  to  ac t  a t  a n o t h e r  cy to-  
phys io logic  po in t ,  for  i n s t a n c e  t he  d u r a t i o n  of t h e  D N A  
p o s t s y n t h e t i c  phase .  I t  shou ld  also be  p o i n t e d  o u t  t h a t  
w i t h  cor t isol  + L V P  t h e  cell c o n t a i n s  m o r e  p r o t e i n  t h a n  
w i t h  L V P  a lone  (n i t rogen/ce l l  n u m b e r  = 0.14 for  cor t i sol  + 
L V P  a n d  0.12 for L V P  alone) .  T h e r e  is, of course,  a possi-  
b i l i ty  t h a t  each  h o r m o n e  ac t s  d i f f e ren t ly  u p o n  m i t o t i c  
process  a n d  cell g r o w t h  ~. 
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P e r c e n t a g e  increases  of n i t r o g e n  c o n c e n t r a t i o n  a n d  of cell  n u m b e r  
c a l c u l a t e d  f r o m  the  Tables ,  Resu l t s  a re  r e l a t e d  to a s a m e  s t a n d a r d  
va lue .  I c o n t r o l s  ( init iM values) .  I I  L V P .  I I I  L V P  + F.  IV F .  
V con t ro l s  (f inal  values) .  

Rdsumd. L ' a c t i o n  s t i m u l a n t e  de  25 [zU/ml de  lys ine-  
va sop re s s ine  de  syn th~se  su r  la  c ro i ssance  des  c u l t u r e s  de  
cel lules  H e L a  es t  inh ib6e  p a r  l ' a d d i t i o n  de  1 ~tg/ml de  
cortisol .  

E. BERNARD-WEIL a n d  C. I)A LAGE 

To, initial values, No. of analyses in brackets. Data of LVP column 
are significantly higher than LVP + F column (P <: 0.02 for nitrogen 
and cells). 

Neurosurgical Clinic and Medical Clinic, H@itat  de ta 
Pitid, 75-Paris (France), 15 May 1908. 

Table II. Action of F (1 btg]ml) on the cell culture growth rate 

T O (35) F (35) Controls (35) 

Nitrogen (btg)]tube 11.88:1:0.94 32.19 :t: 1.64 32.09 ~ 2.41 
Cells ( × 103)/tube 79.2 -t- 3.9 245.9 -/- 18.4 24%7 ± 19.8 

Data of F column and controls are not significantly different. 
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