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Increased relat ive g r o w t h  rate of n o r m a l  rat cells  in vitro with  crocetin 
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Summary. The  c a r o t e n o i d  c roce t in  (earlier f o u n d  to  increase  r e l a t i ve  g r o w t h  of V~'alker 256 t u m o r  cells a n d  t h e i r  rad io-  
sens i t iv i ty) ,  is s h o w n  to  increase  t h e  r e l a t ive  g r o w t h  of n o r m a l  Sp rag u e -D aw l ey  r a t  musc le  der ived  ceils in  v i t ro ,  
p r e s u m a b l y  b y  inc reas ing  oxygen  t r a n s p o r t .  

W e  h a v e  p rev ious ly  d e m o n s t r a t e d  t h a t  crocet in ,  a caro-  
t eno id  c o m p o u n d ,  increased  t he  g r o w t h  r a t e  and  rad io-  
s ens i t i v i t y  of W a l k e r  256 c a r c i n o m a  in r a t s  2. This  p a p e r  
descr ibes  some in v i t ro  effects  of c roce t in  on  n o r m a l  r a t  
cells. 
Muscle f r a g m e n t s  f rom the  h i n d  l imb  of a 6-week-old 
(150 g) ma le  S p rague -Dawley  r a t  were suspended  in 
b a l a n c e d  s a l t  so lu t ion  a n d  t ryps in i zed  accord ing  to  
s t a n d a r d  t e c h n i q u e s  3. Ceils were r e suspended  in modi -  
f ied Eag le ' s  m e d i u m  s u p p l e m e n t e d  w i t h  10% fe ta l  calf  
s e rum (Grand  I s l a n d  Biological  Company)  and  assayed  
for v i a b i l i t y  b y  t r y p a n  b lue  exclusion.  A b o u t  105-106 
v iab le  cells were  i nocu la t ed  in to  5 ml  s t a t i o n a r y  f lasks 
(Falcon F l a s k  Company)  a n d  i n c u b a t e d  a t  37 ~ in a 5% 
CO~ a tmosphe re .  
The  f lasks r eached  conf luency  in a b o u t  3 weeks. T h e  
f ib rob las t ic  m o n o l a y e r  was  t ryps in ized ,  coun ted ,  a n d  
cells were inocu la t ed  i n to  f lasks for 3 e x p e r i m e n t a l  
g roups :  control ,  0.1 m g / m l  crocet in ,  and  0.001 m g / m l  
crocet in .  Th i s  p rocedu re  was r e p e a t e d  severa l  t imes .  

As shown  in t h e  figure,  t h e  c roce t in - t r ea t ed  cells grew 
fas t e r  t h a n  the  con t ro l  cells. These  p ic tu res  were t a k e n  
a f t e r  I week  of g rowth .  Whi l e  t h e  cu l tu re  c o n t a i n i n g  
0.001 m g / m l  c roce t in  h a d  r each ed  conf luency,  t h e  con t ro l  
cu l tu res  were r e l a t ive ly  sparse.  F lasks  t r e a t e d  w i t h  
0.001 m g / m l  c roce t in  c o n t a i n e d  4 t imes  t h e  n u m b e r  of 
cells as in  t h e  contr,,1 cul tures .  T h e  cu l tu res  g iven  0.1 
m g / m l  c roce t in  a p p e a r e d  to h a v e  r eached  con f luency  
ear l ier  t h a n  1 week, b y  wh ich  t i m e  t h e y  were dy ing  f r o m  
lack of n u t r i e n t s .  
T h e  role in  cancer  t h e r a p y  of o the r  earo tenoids ,  such  as 
V i t a m i n  A a n d  i ts  analogs,  h a s  been  r epo r t ed  b y  severa l  
workers  4,5. These  c o m p o u n d s  can  ac t  a t  t h e  cel lu lar  
m e m b r a n e  level  a n d  can  cause  lysosomal  rup tu re6 ,  7, 
especia l ly  a f t e r  t h e  cells h a v e  been  d a m a g e d  b y  some 
o t h e r  agent ,  such  as r a d i a t i o n  8-1~ V i t a m i n  A is also 
r e p o r t e d  to a l t e r  t h e  i m m u n e  response  5,11. 
I t  is conc luded  t h a t  c roce t in  increases  t h e  re la t ive  g r o w t h  
of n o r m a l  r a t  cells in  vi t ro .  Th i s  m a y  be  due to  inc reased  
oxygen  t r a n s p o r t ,  wh ich  was shown  b y  S toker  1~ to  be  
a n  i m p o r t a n t  f ac to r  in  t h e  r egu la t ion  of mitosis .  T h e  
e x a c t  m e c h a n i s m  of ac t ion ,  however ,  is n o t  k n o w n .  
Never the less ,  c roce t in  sho r t ens  t h e  l e n g t h  of t i m e  neces-  
sa ry  to  r each  con f luen t  monolayers .  Th i s  d r a m a t i c  effect  
of c roce t in  should  be  e x a m i n e d  in o t h e r  cell cu l tu re  
sys tems .  S tudies  are  n o w  in progress  to  e luc ida te  t h e  
precise  m e c h a n i s m s  of ac t ion  of c roce t in  a n d  to d e t e r m i n e  
i t s  i n t r ace l lu l a r  d i s t r i b u t i o n  in n o r m a l  cells. 
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Normal cell cultures after 1 week: a without cr0eetin; b with 
0.001 mg/ml erocetin. 
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