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Fi i r  gcnaue re  q u a n t i t a t i v e  A n g a b e n  is t  unse r  Ma te r i a l  
n o c h  zu klein.  Diesbezt igl iche U n t e r s u c h u n g e n  s ind  im 
Gange.  

Diskuss ion .  E n t g e g e n  d e n  A n g a b e n  yon  MULNARD ~ 
h a b e n  w i t  schon  wi ih rend  de r  e r s t en  S e g m e n t a t i o n s -  
t e i l u n g e n  in  den  B l a s t o m e r e n  eine deu t l i ch  pos i t ive  Reak -  
t i on  au f  a lka l i sche  P h o s p h a t a s e  ge funden .  E i n e  b i l a t e ra l  
s y m m e t r i s c h e  V e r t e i l u n g  d e r  1Reakt ionsprodukte  in  den  
b e i d e n  B l a s t o m e r e n  des 2 -Ze l l s tad iums  k o n n t e n  wir  weder  
bei  de r  R e a k t i o n  auf  D P N H - D i a p h o r a s e  n o c h  bei der-  
j en igen  au f  a lka l i sche  P h o s p h a t a s e  fes ts te l len,  Dies  s t e h t  
i m  Gegensa tz  zu den  A n g a b e n  yon  DALC93, de r  eine bi-  
l a t e r a l  s y m m e t r i s c h e  V e r t e i l u n g  de r  A T P a s e  in bezug  auf  
die e r s te  Te i lungsebene  ge funden  ha t .  Ob die  po la re  Ver-  
t e i l u n g  de r  IReak t ionsproduk te  in  den  e inze lnen  Blas to -  
m e r e n  m i t  den  A n g a b e n  t iber  die Ve r t e i l ung  m e h r e r e r  
D e h y d r o g e n a s e n  4 i i be r e in s t i m m t ,  mt i ssen  wei te re  U n t e r -  
s u c h u n g e n  abklfixen s. 

S u m m a r y .  The  a c t i v i t y  of t he  D P N H - d i a p h o r a s e  a n d  
t he  a lka l i ne  p h o s p h a t a s e  were e x a m i n e d  in golden-  
h a m s t e r  eggs pr io r  to  f ixa t ion.  The  r eac t ions  for D P N H -  
d i a p h o r a s e  as well  as  for a lka l ine  p h o s p h a t a s e  were found  
to  be  pos i t ive  a l r e ady  in t he  u n d i v i d e d  egg a n d  in ea r ly  
c l eavage  s tages.  The  r eac t i on  p r o d u c t s  of b o t h  e n z y m e  
d e t e r m i n a t i o n s  showed  a h i s t o p h o t o m e t r i c a l l y  m e a s u r a b l e  
po la r  d i s t r i b u t i o n  in  t h e  cy top l a sm,  in  t h e  one-cel l  s t age  
as well  as in  t he  i n d i v i d u a l  b l a s tomeres  of t he  e x a m i n e d  
ea r ly  c leavage  s tages,  
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s Diese Untersuchungen wurden durch einen Beitrag dcr Ford 
Foundation ermSglicht. 

G r o w t h  of  Chick  Aort ic  E n d o t h e l i a l  Cel ls:  I n c o r -  
p o r a t i o n  of  Tr i t ia ted  Ur id ine  and T h y m i d i n e  ~ 

Aor t ic  ceil c u l t u r e  s y s t e m s  h a v e  been  ut i l ized to  s t u d y  
c e r t a i n  aspec t s  of a the rogenes i s  a t  t h e  cel lu lar  level  2 4. 
Howeve r ,  t he se  s tud ies  h a v e  been  p r inc ipa l ly  h i s to -  
chemica l .  W e  h a v e  a t t e m p t e d  to  measu re  cell m e t a b o l i c  
r a t e  more  q u a n t i t a t i v e l y  w i t h  r ad io i so topes  a d d e d  to  a 
sma l l  a m o u n t  of cells in  cu l tu re .  O ur  Exper imen t s  h a v e  
d e t e r m i n e d  cell g r o w t h  in ch i ck  aor t ic  endo the l i a l  cell 
cu l t u r e s  us ing  H3-ur id ine  a n d  H*- thymid ine .  S u b c u l t u r e s  
of p r i m a r y  l ines p r o d u c e d  cells c h a r a c t e r i z e d  b y  a pro-  
n o u n c e d  acce le ra t ion  of i n c o r p o r a t i o n  of t he  H3-pyr imi  - 
d ines  a n d  a m a r k e d  increase  in size. 

Single i n t i m a l  cells were  o b t a i n e d  b y  t r yps i n i z i ng  t he  
ao r t i c  i n t i m a l  layers  of 3-week-old l~hode I s l and  Red  
chicks.  T h e  cells were r e s u s p e n d e d  1 : 225 (v/v)  in  Eag le ' s  
M i n i m u m  Essen t i a l  M e d i u m  (MEM) 5 w i t h  10% feta l  calf  
se rum,  a n d  p l a n t e d  5 ml /30  ml  t i ssue  cu l tu re  flask. F o r  
s e c o n d a r y  a n d  succeed ing  cell cu l tu res ,  t he  cells were 
t r a n s f e r r e d  b y  t r y p s i n i z a t i o n  a f t e r  a p p r o x i m a t e l y  I week.  
Fo l lowing  exposure  to  0.2 pc/m1 H3-ur idine  or  H 3- 
t h y m i d i n e  ~ in M E M  w i t h  5 %  calf  s e r u m  a t  37°C, t h e  
shee t s  of ao r t i c  cells were  w a s h e d  3 t i m e s  w i t h  G K N  
so lu t ion  s a n d  t ryps in ized ,  a n d  cell c o u n t s  were  made .  
Cells were  t h e n  d isso lved  b y  h y a m i n e  t o  d e t e r m i n e  t he  
r a d i o a c t i v i t y  b y  l iquid  sc in t i l l a t i on  spec t rome te r .  A u t o -  
r a d i o g r a p h i c  s tud ies  were also m a d e  of t he  same  cell cul-  
tu res .  

T h e  m e a n  H3-ur id ine  d e t e r m i n a t i o n s  f rom 6 s e p a r a t e  
e x p e r i m e n t s  are  p r e sen t ed  in t h e  F igure .  T h e  regress ion  
e q u a t i o n s  * of 1-day-old  cu l tu re s  ca lcu la ted  f r o m  t h e  ex-  
p e r i m e n t a l  va lues  a re :  p r i m a r y  cu l tu res ,  Y = 0.0804x 
+ 0,0983, a n d  s e c o n d a r y  cu l tures ,  Y = 0.5294x + 0.3081. 
H i g h l y  s ign i f i can t  regress ion  l ines in  b o t h  cu l tu re s  ind i -  
ca te  t he  e x p e r i m e n t s  are  r ep roduc ib le  ( P  < 0.001). T he  
ca l cu l a t i on  also shows  t h e r e  is no  d e v i a t i o n  f rom l inea r i ty  
in  e i t h e r  regress ion  (0.2 > P > 0.05), i n d i c a t i n g  t h a t  t h e  
i n c o r p o r a t i o n  r a t e  is c o n s t a n t  w i t h i n  the  6 h per iod.  T h e  
H 3 - t h y m i d i n e  u p t a k e  r a t e  was  essen t ia l ly  t h e  same.  T he  
ef fec t  of cu l t u r e  age  on  Ha-ur id ine  i n c o r p o r a t i o n  i n t o  f i rs t  
a n d  second  g e n e r a t i o n  aor t i c  cells, t r e a t e d  ident ica l ly ,  was  
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HS-uridine incorporation into primary and secondary chick aortic 
endothelial cells. Points and vertical lines represent means and 

standard errors. 
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also s tudied .  In  the  s econda ry  cu l tu res  t he  g r ea t e s t  H 3- 
u r id ine  u p t a k e  occurred  in the  f i rs t  d a y  cells, b e c o m i n g  
progress ive ly  less p r o n o u n c e d  t h r o u g h  t h e  second a n d  
t h i r d  days.  This  e v e n t  m a y  be  assoc ia ted  w i t h  g r a d u a l  
n u t r i e n t  def ic iency or  ove rg rowth .  P r i m a r y  cu l tu re s  
showed  ve ry  l i t t le  c h a n g e  ill u p t a k e  f rom d a y  to  day .  

Au to rad iog raph ic  ana lyses  w i t h  HS-pyr imid ines  re- 
vea led  t h a t  t he  n u m b e r  of cells c o n t a i n i n g  H 3 g ra ins  cor- 
r e sponded  to  exposure  t i m e  a n d  was m u c h  g r e a t e r  in  t he  
s econda ry  cell cul tures .  A d d i t i o n  of H3-ur id ine  r e su l t ed  in 
s i lver  gra ins  in  a l m o s t  al l  cells, a p p e a r i n g  in  15 ra in  in  t h e  
nuclei  a n d  g radua l l y  b e c o m i n g  e v i d e n t  in  t h e  per inuc te i  
a n d  t he  cy top la smic  a reas  of  t h e  ceils. T h i s  ev idence  
agrees  w i th  t h e  genera l  v iew s t h a t  t h e  m a j o r  s i te  of R N A  
syn thes i s  in  t h e  cells is in  t h e  nucleus .  H * - t h y m i d i n e  is 
ex tens ive ly  i n c o r p o r a t e d  i n t o  t h e  nuclei .  

The  e l eva t ion  of HS-ur idine  a n d  H 3 - t h y m i d i n e  incor-  
po ra t i on  in to  second gene ra t i on  cells is n o t  d e a r l y  u n d e r -  
s tood,  b u t  i t  is a s soc ia t ed  w i t h  d i s t i n c t l y  d i f fe ren t  cell 
sizes be tween  p r i m a r y  a n d  s e c o n d a r y  cu l tures .  W e  h a v e  
twice  successful ly  t r a n s f e r r e d  aor t i c  i n t i m a l  cell cu l tu res  
t h r o u g h  the  18 th  genera t ion .  These  t r a n s f e r r e d  cells are  
m u c h  la rger  t h a n  f i r s t  g e n e r a t i o n  cells a n d  s o m e w h a t  

larger  t h a n  second  g e n e r a t i o n  cells (Table) .  T h e  large cells 
a p p e a r i n g  in second a n d  succeed ing  gene ra t i ons  p robab ly  
ref lect  se lec t ion or  o t h e r  m e c h a n i s m s  9 of cel lular  reac t ion  
t h a t  are p o p u l a t i o n - d e p e n d e n t  a n d  a p p l y  to  t h i s  par t icu-  
l a r  cu l t u r e  e n v i r o n m e n t .  How t h e  m e c h a n i s m  is accom- 
p l i shed  requi res  f u r t h e r  s tudy .  

T h e  d a t a  o b t a i n e d  here  d e m o n s t r a t e  a reproducib le  
m e t h o d  for  e x a m i n i n g  p y r i m i d i n e  i n c o r p o r a t i o n  into 
ch i ck  ao r t i c  cells. Ana lyses  of o t h e r  ce l lu lar  me tabo l i c  
ac t iv i t i e s  a p p e a r  m o s t  p r o m i s i n g  a n d  will  be  p u r s u e d  wi th  
t h i s  t y p e  of q u a n t i t a t i v e  t echn ique ,  us ing  a sma l l  a m o u n t  
of cells w i t h  l abe led  p recurso r s  1°. 

Zusammen]assung. Zetlen de r  K i i c k e n a o l t a  zcigten,  
dass  de r  E i n b a u  yon  H 3 - b e h a n d e l t e m  U r i d i n  oder  T h y m i -  
d in  in  l i nea rem V e r h ~ l t n i s  zur  Z e i t d a u e r  de r  Stoffeinwir-  
k u n g  s t and .  SekundAre,  ebenso  alte we i t e r en  Ze l lku l tu ren  
e r g a b e n  m a r k a n t e  Z u n a h m e  de r  l i nea ren  P y r i m i d i n -  
a u f n a h m e ,  e ine I n k o r p o r a t i o n ,  die m i t  z u n e h m e n d e r  
Zellgr6sse und  h S h e r e m  Stoffwechsel  zusammenh~ing t .  

K.  MURATA 11, J .  J .  QUILLIGAN JR., 
a n d  L. M. MORRISON 

Relation of cell size* and culture passage 

Generation Diameter b (/,) Generation Diameter (/~) 

Loma Linda University School o/Medicine, Department o] 
Medicine and Virus Laboratory, Los Angeles (California) 
and Los Angeles County General Hospital ( Cali[ornia USA ), 
June 8, 1965. 

1 10.47 ::Jz 1.t0 9 19.21 4- 4.50 
2 15.77 :I: 1.32 11 20.00 4- 4.83 
3 16.37 ~ 1.84 13 20.31 4- 4.10 
6 16.60 4- 1.10 15 19.22 4- 3.43 
7 17.68 ~ 2.47 17 22.34 4- 5.42 

Measurements were made of the essentially spherical trypsinized 
cells, b Mean and standard deviation of cell diameters of first to 
third day-old cultures of each generation. More than 600 ceils per 
determination. 

s R. M. S. SMELLIE, in Progress in Nucleic Acid Research (J. N. 
DAVIDSON and W. E. COHN, Eds.; Academic Press, New York and 
London 1963), vol. I, p. 27. - H. HARRIS, in Progress in Nucleic 
Acid Research (J. N. DAVIDSON and W. E. COHN, Eds.; Academic 
Press, New York and London i963), vol. II, p. 19. 

9 H. EAGLE, Science 148, 42 (1965). 
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G l u c o s e - 6 - p h o s p h a t e  D e h y d r o g e n a s e  A c t i v i t y  in 
the O v a r i e s  of Scornber scomber  L. 

The  exis tence  of t he  hexose  m o n o p h o s p h a t e  s h u n t  h a s  
been r epo r t ed  in m a n y  s te ro id  h o r m o n e  p r o d u c i n g  t i s sues  
of h ighe r  v e r t eb r a t e s ,  i nc lud ing  t he  ovary ,  ad r ena l  cor tex ,  
a n d  tes t i s  (FIELD e t  al.  1). T he  g l ncos e - 6 - phos pha t e  de-  
hydrogenase  (G-6-PD) i n v o l v e d  in  t he  f i rs t  s t ep  of t h i s  
a l t e r n a t i v e  p a t h w a y  is t h e  m o s t  i m p o r t a n t  s y s t e m  gener-  
a t i ng  reduced  t r i p h o s p h o p y r i d i n e  nuc leo t ide  ( T P N H )  re-  
qu i red  for  t h e  syn thes i s  of s t e ro id  h o r m o n e s  (V~rHITE e t  
al. 2 HAYNES e t  al.*, MCKERNS a-s, SAVARD e t  al. ~,s). 

I n  h i s tochemica l  s tud ies  of h u m a n  (DEANE e t  al.g, 
KERN-BoNTKE x0) a n d  r a t  (TuROLLA a n d  MAGRIN111) 
ovaries,  i t  h a s  been  r epo r t ed  t h a t  t he  cells cons idered  to  
be  t h e  s i te  of s te ro id  p r o d u c t i o n  exh ib i t ed  a h i g h  G - 6 - P D  
ac t iv i ty ,  as well as a n  a c t i v i t y  for  As-3f l -hydroxys te ro id  
dehydrogenase .  I n  a p rev ious  s t u d y  on  macke re l  ova r i e s  
(SARA12), AS-3fl-hydroxysteroid d e h y d r o g e n a s e  was local- 
ized h i s tochemica l ly  a n d  cell t ypes  capab le  of s te ro id  
syn thes i s  were ident i f ied,  I t  t h e n  seemed of i n t e r e s t  to  
examine  t he  mackere l  ovar ies  b y  h i s tochemica l  m e t h o d s  

used for t he  d e m o n s t r a t i o n  of G-6-PD,  for t h i s  s y s t e m  is 
p a r t i c u l a r l y  ef fec t ive  in t he  p r o d u c t i o n  of T P N H  for 
s teroidogenesis .  Techn iques  for  t r i p h o s p h o p y r i d i n e  nu-  
c leot ide  d i a p h o r a s e  ( T P N H - d i a p h o r a s e )  were  also appl ied 
to  t he  p r e sen t  ma te r i a l .  
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