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accord ing  to  t h e  m e t h o d  of NEW 1~ as modi f ied  b y  
GALLERN ~. I-Iensen's node  f rom the  qua i l  b l a s t o d e r m  of 
s tage  3-}- to  4 was inse r t ed  b e t w e e n  t he  ec tob la s t  a n d  t h e  
h y p o b l a s t  of t he  s tage  3 + to  4 ch ick  b las toderms ,  w i t h  
t he  v e n t r a l  s ide of t he  g ra f t  apposed  to  t h e  unde r s ide  of 
t he  hos t  ec tob la s t  a t  t h e  p e r i p h e r y  of t he  a rea  pe l luc ida  
(see rev iew b y  GALLERAll). Similar ly ,  pos te r io r  p a r t s  of 
t h e  p r i m i t i v e  s t r eak  of t h e  quai l  were g ra f t ed  to ch ick  
b las toderms .  The  e m b r y o s  were m a i n t a i n e d  a t  39~ in 
a con t ro l l ed  CO 2 i n c u b a t o r  for  a b o u t  30 h, to  a b o u t  
15-16 somites .  The  e m b r y o s  were recovered,  f ixed  in  
Zenke r ' s  f ixa t ive ,  ser ia l ly  sec t ioned  a n d  s t a ined  b y  t h e  
Feu lgen  t e c h n i q u e  (Schiff  react ion) .  40 such  p r e p a r a t i o n s  
were m a d e  w i t h  H e n s e n ' s  node  a n d  40 w i t h  pos te r ior  
s t r eak  mate r ia l .  

Pos t e r io r  p a r t s  of t he  quai l  p r i m i t i v e  s t r eak  were ap-  
p a r e n t l y  unsuccessful  graf ts  or t he  g ra f t  d i sappeared .  T h e  
n o r m a l  fa te  of t he  cells of t h e  pos te r io r  p a r t  of t h e  
p r i m i t i v e  s t r e a k  is to  be  d i s s ipa ted  in to  t he  e x t r a e m b r y -  
onic mesoblas t .  L i v i n g  i m p l a n t s  are  s imi la r ly  d i s s ipa ted  
in t h e  hos t  e m b r y o  a n d  exe r t  no  i n d u c t i v e  inf luence  
(WAHEED and IV[cCALLIONI~). Upon microscopic exami- 
nation of the cultures, however, quail cells could be 
identified in the mesoblast of the host embryos in most 
cases, thus confirmning the fate of the cells of the posterior 
primitive streak. 

I n  all  cases graf t s  of qua i l  node  to ch ick  b l a s t o d e r m s  
were successful  (Figure 1). T h e  fa te  a n d  degree of d i f feren-  
t i a t i o n  of t h e  g ra f t ed  quai l  H e n s e n ' s  node  could be  
c lear ly  d i s t i ngu i shed  in microscopic  sect ions.  T h e  gra f t  
gave  r ise to  a n e u t r a l  tube ,  chorda ,  some mesode rm,  
p a r t i c u l a r l y  assoc ia ted  w i t h  hea r t ,  a n d  g u t  e n d o d e r m  
(Figures  2 a n d  3). Th i s  is in  essent ia l  a g r e e m e n t  w i t h  t h e  
resu l t s  o b t a i n e d  b y  GALLERA 7 w i t h  ch ick  to  ch ick  grafts .  
T h e  i m p l a n t e d  qua i l  node  also induced  neu ra l  dif feren-  
t i a t i o n  in t h e  ch ick  ec tob la s t  (Figures  2 an d  3) a n d  t h e  
r e su l t ing  neu ra l  t i s sue  is obv ious ly  chick. I t  has  a l r eady  
been demonstrated that inductive action is not restricted 
by species specificity and that chick Hensen's node 
induces a neural structure in the duck ectoblast (WAD- 
DINGTON 13). The advantage of the present situation is the 
certainty with which quail and chick tissues can be 
clearly distinguished since the characteristics of the quail 
nucleus, following Zenker fixation and Feulgen staining , 
constitutes a persistent biological labelling of the grafted 
t issues.  

Rdsumd. Des greffons du  n m u d  de H e n s e n  pr61ev6s 
des e m b r y o n s  de caille au x  s tades  3 +  s 4 f u r e n t  in t ro -  
du i t s  sous l ' e c tob la s t e  d ' e n l b r y o n s  de pou le t  de m6mes  
s tades  cul t iv6s  selon la m 6 t h 0 d e  de N ~ w  ~~ Les greffons 
se son t  diff6renci6s en  d ivers  t i ssus  e t  ell m6me  t e m p s  o n t  
p rovoq6u  une  d i f f6 ren t i a t ion  neura le  clans l ' ec tob las t e  
des hbtes .  Les cellules des greffons de la  pa r t i e  pos t6r ieure  
de la  l igne p r i m i t i v e  5e son t  dispers6s dans  lem6soblas te  
e x t r a e m b r y o m n a i r e  des h6 tes  et  n ' o n t  exer t6  aucune  
ac t ion  sur  l ' ec toblas te .  
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Fig. 3. Cross section of an embryo similar to that in Figure 1, showing 
the host axis (H), tissues derived from the graft (Q) and induced 
neural tissue (I). Zenker fixation, Feulger stain. 
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The Primary Tissue Culture of Rat Adult Decapsulated Adrenal Glands: Radioautographic Studies 
on the Metabolic Effects of fll_2~-ACTH 

I n  t he  p a s t  r a d i o a u t o g r a p h y  was never ,  as far  as we 
know,  used to  i nves t i ga t e  t he  in  v i t r o  m e t a b o l i s m  of 
p r i m a r y  t i ssue  cu l tu res  of m a m m a l i a n  ad rena l  cortex,  
because  of t e chn i ca l  difficult ies.  Since these  were r ecen t l y  
ove rcome  in  our  l a b o r a t o r y  1, we r e p o r t  here  t he  m e t a -  
bol ic  changes  i nduced  in cu l tu red  r a t  adu l t  ad renocor t i ca l  
cells b y  f l l - i4-ACTH ( S y n a c t h e n  | Ciba, Origgio, I t a ly )  as 
revea led  b y  r a d i o a u t o g r a p h i c  means .  

Materials and methods. The  adrena l s  t a k e n  f rom 10-16 
a d u l t  female  a lb ino  r a t s  of W i s t a r  SM s t r a in  were pooled  
a n d  cu l tu red  as p rev ious ly  c o m m u n i c a t e d  ~. For  each  
e x p e r i m e n t  32-48 sepa ra tes  were g rown in absence  of 
A C T H  for 15 days.  On t he  16 th  d a y  t h e y  were d iv ided  
in to  2 s tocks :  a) t he  f i rs t  was  t r e a t e d  w i t h  da i ly  doses 

of fll-~4-ACTH (10 t*g/ml = 1 I U  A C T H / m l )  g iven  w i t h  
f resh g rowth  m e d i u m  for  as long as devised;  b) t h e  s econd  
s tock  se rved  as con t ro l :  i t s  g r o w t h  m e d i u m  was also 
ch an g ed  eve ry  day.  Af te r  exposures  of 24, 48, 72 a n d  
120 h, b o t h  s tocks were pulse- labe l led  a t  37~ for 1 h. T h e  
fol lowing isotopes  (all p u r c h a s e d  f rom N E N  Chemica ls  
G m b H ,  F r a n k f u r t / M a i n ,  Ge rmany)  were  emp loyed :  a) 
t h y m i d i n e - m e t h y l - H  3, used a t  1.0 aCi /ml ;  b) orot ic-5-H a 
acid, used a t  1.0 ~zCi/ml; c )~- leuc ine -4 ,5 -H 3 (N) dissolved 
a t  1.0 ~zCi/ml in  a m e d i u m  free of b o t h  leucine an d  serum.  
B o t h  s tocks were t h e n  f ixed a n d  processed for r ad ioau to -  
g r a p h y  as a single b a t c h  b y  t h e  coa t ing  t e c h n i q u e  of 

1 U. AlZ~ATO and P. G. ANDREIS, Experientia, 29, 106 (1973). 
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Table I. Effect of fll-24-ACTH (10 [zg/ml daily) on the incorporation of thymidine-methyl-H 8 by primary rat  adult  adrenocortieal and 
fibroblast-like cells 

Adrenocortical cells Fibroblast-like cells 
Length of exposure No. of preparations LI 4- S.E. Variation LI ~= S.E. Variation 

examined in LI (%) in LI (%) 

C 5 8.9 4-4- 1.4 (526) --  9.5 4- 1.0 (1430) - -  
24 h 5 17.6 4- 2.2 (750) + 97.7" 15.3 4- 1.9 (1137) + 61.0 h 
C 4 8.5 4- 0.7 (630) - -  13.2 :k 0.7 (912) - -  
48 h 5 20.0 4- 1.8 (703) + 135.2 o 15.8 4- 3.4 (1130) + 19.6~ 
C 4 9.2 4- 1.3 (717) - -  9.5 4- 2.7 (1003) - -  
72 h 5 10.3 4- 2.4 (936) + 11.9 ~ 8.4 4- 2.0 (1317) - -  11.6 ~ 
C 4 11.6 4- 3.2 (787) - -  19.4 4- 7.5 (857) - -  
120 h 5 13.0 -E 2.7 (920) + 12.0 ~ 15.9 =k 3.7 (1074) - -  18.1 ~ 

C, controls; LI, labelling index/h. The totaI number  of ceils counted in each set of preparations is indicated between parentheses. �9 P not  
significant; b p < 0.01; o P < 0.001. 

KOPRIWA a n d  LEBLOND 2. T h e  i l f o r d  K 5  N u c l e a r  E m u l -  
s i o n  (Ciba,  Or iggio)  d i l u t e d  1/4 w i t h  b i d i s t i l l e d  w a t e r  a n d  
m e l t e d  a t  50~  w a s  u s e d .  N o n - l a b e l l e d  c u l t u r e s  w e r e  
c o a t e d  in  p a r a l l e l  t o  e s t i m a t e  t h e  l eve l  o f  b a c k g r o u n d .  
P o s i t i v e  a n d  n e g a t i v e  c h e m o g r a p h i c  p h e n o m e n a ,  w h i c h  
w e r e  l o o k e d  for,  w e r e  p r a c t i c a l l y  a b s e n t .  T h y m i d i n e -  
l a b e l l e d  cel ls  w e r e  c o u n t e d  u n d e r  t h e  m i c r o s c o p e  a t  • 
1 ,200 a n d  t h e  l a b e l l i n g  i n d e x  (LI ) /1  h d e t e r m i n e d .  Oro-  
t a t e -  a n d  l e u c i n e - l a b e l l e d  cel ls  w e r e  p h o t o g r a p h e d  a n d  
s i l v e r  g r a i n s  p e r  cel l  c o u n t e d .  T h e  m e a n s  w e r e  c o m p a r e d  
b y  t h e  S t u d e n t ' s  t - t e s t  ( P  w a s  c o n s i d e r e d  a s  s i g n i f i c a n t  
o n l y  if < 0.05). 

Results and discussions. T h e  b a c k g r o u n d  of  ' co l d '  r a d i o -  
a u t o g r a p h s  w a s  a l w a y s  f o u n d  to  be  less  t h a n  1 s i l v e r  
g r a i n / 1 0 0  ~ m  2 ( f r o m  0.232 t o  0.941).  A s  t h e  d a t a  o f T a b l e  I 
s h o w ,  t h e  n u m b e r  of  D N A - s y n t h e s i z i n g  p r i m a r y  r a t  
a d u l t  a d r e n o c o r t i c a l  cel ls  is s i g n i f i c a n t l y  i n c r e a s e d  d u r i n g  
t h e  f i r s t  2 d a y s  o f  i n c u b a t i o n  w i t h  f l l_2~-ACTH. T h i s  is  
t h e  e a r l i e s t  m e t a b o l i c  c h a n g e  r e v e a l e d  b y  o u r  e x p e r i -  
m e n t a l  d e s i g n ,  a n d ,  a l t h o u g h  t r a n s i t o r y ,  i t  is  t h e  r e a s o n  
of  t h e  m a r k e d  i n c r e m e n t  ill n u m b e r  o f  a d r e n o c o r t i -  
ca l  ce l ls  in  f l l - 2 4 - A C T H - t r e a t e d  c u l t u r e s .  S t i m u l a t i o n  of  
D N A  s y n t h e s i s  o c c u r s  wheI1 a d r e n o c o r t i c a l  cel ls ,  a s  
s h o w n  b y  t h e i r  u l t r a s t r u c t u r e ,  a r e  s t i l l  p o o r l y  d i f f e r e n -  
t i a t e d  1. L a t e r ,  w h e n  t h e i r  d i f f e r e n t i a t i o n  h a s  b e e n  c o m -  
p l e t e d ,  A C T H - t r e a t e d  c o r t i c a l  ce l ls  e x h i b i t  L I ' s / h  c lose  
t o  t h o s e  of  c o n t r o l s .  A C T H  is k n o w n  t o  i n d u c e  a n  e a r l y  
e n h a n c e m e n t  of  in  v i v o  a d r e n o c o r t i c a l  D N A  s y n t h e s i s  ill 
t i le  g u i n e a - p i g  3 a n d  a d e l a y e d  o n e  in  t h e  r a t  4,5. I n  

c o n t r a s t ,  a n  e a r l y  i n h i b i t i o n  of  D N A  s y n t h e s i s  w i t h o u t  
a n y  s i g n i f i c a n t  c h a n g e  in  u r i d i n e  a n d  l e u c i n e  i n c o r p o r a -  
t i o n  r a t e s  o c c u r s  i n  A C T H -  a n d  a d e n o s i n e  3' ,  5 ' - cyc l i c  
m o n o p h o s p h a t e  ( c A M P ) - t r e a t e d  c l o n e d  m o u s e  a d r e n a l  
t u m o r  cel ls  6. M o r e o v e r ,  i t  is n o t e w o r t h y  t h a t  t h e  L I ' s / h  
d e t e c t e d  in  p r i m a r y  7 2 - 1 2 0  h A C T H - t r e a t e d  c u l t u r e s  a r e  
h i g h e r  t h a n  t h o s e  r e p o r t e d  to  o c c u r  in  t h e  v a r i o u s  z o n e s  
of  t h e  e x p o n e n t i a l l y  g r o w i n g  a d r e n a l  g l a n d s  o f  p r e p u b e r -  
t a l  m a l e  r a t s  7. T h i s  f i n d i n g s  s u g g e s t s  t h a t  s o m e  of  t h e  y e t  
u n k n o w n  m e c h a n i s m s ,  w h i c h  in  v i v o  r e p r e s s  a d r e n o -  
co r t i c a l  cel l  p r o l i f e r a t i o n ,  a r e  l a c k i n g  in  v i t r o .  T h e  r e s u l t s  
e x h i b i t e d  i n  T a b l e  I I  s h o w  t h a t  s i n c e  t h e  4 8 t h  h of  
e x p o s u r e  t o  f i I_24-ACTH o n w a r d s  t h e  i n  v i t r o  a d r e n o c o r -  
t i c a l  R N A  s y n t h e s i s  is  s i g n i f i c a n t l y  e n h a n c e d .  A s  t h e  
d a t a  in  T a b l e  I I I  d e m o n s t r a t e ,  i n  v i t r o  a d r e n o c o r t i c a l  
g r o s s  p r o t e i n  s y n t h e s i s  is  a l so  s t i m u l a t e d  b y  4 8 - 7 2  h of  
t r e a t m e n t  w i t h  f l l -24-ACTH.  A f t e r  120 h ,  h o w e v e r ,  t h e  
p r o t e i n  s y n t h e s i s  r a t e  of  t r e a t e d  cei ls  d o e s  n o t  d i f f e r  f r o m  
t h e  c o n t r o l  leve ls .  T h e  i n  v i v o  l o n g - t e r m  s t i m u l a t i o n  b y  

2 B. 1V~. KOPRIWA and C. P. LEBLOND, J. Histochem. Cytochem. 10, 
269 (1962). 

3 H. IVIAsUI and L. D. GARREN, J. biol. Chem. 245, 2627 (1970). 
4 S. FIALA, E. E. SPROUL and A. E. FIALA, J. biophys, biochem. 

Cytol. 2, 115 (1956). 
5 R. V. FARESE and W. J. REDDY, Bioehim. biophys. Acta 76, 145 

(1963). 
6 H. MAsui and L. D. GARREN, Proc. natn.  Acad. Sei. USA 68, 3206 

(1971). 
7 N. A. WRIGHT, J. Endocrin. dg, 599 (1971). 

Table II. Effect of fll_2~-ACTH (10 [zg/ml daily) on the incorporation of orotic-5-H 3 acid by primary rat adult adrenocortical and fibroblast- 
like cells 

Length of exposure 
Adrenocortical cells Fibroblast-like cells 
Mean grain count % Change Mean grain count % Change 
per cell 4- S.E. in grain count per cell ~= S.E. in grain count 

C 88.0 4- 4.4 (40) - -  67.3 -4- 3.7 (50) - -  
24 h 95.6 4- 5.1 (45) + 8.6 a 65.7 4- 2.1 (50) - -  2.3 a 
C 128.5 ! 5.1 (44) - -  106.1 4- 4.7 (51) - -  
48 h 185.8 4- 8.7 (47) + 44.6" 135.9 -t- 7.3 (49) + 28.0 o 
C 72.5 4- 3.0 (47) - -  73.1 • 2.1 (51) - -  
72 h 81.4 4- 3.2 (45) + 12.2 b 76.6 • 2.9 (50) + 4.7 a 
C 116.8 4- 4.1 (41) --  106.7 4- 4.3 (40) - -  
120 h 133.1 :~ 3.9 (33) -}- 13.9 o 108.5 4- 3.5 (42) -]- 1.6 a 

The number  of cells counted for each experimental set is indicated between parentheses. C, controls. ~ P not  significant; b p < 0.01; 
e p ~ 0.001. 
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Table III. Effect of ~I_24-ACTH (10 ~g/ml daily) on the incorporation of L-Leucine-4,5-H 2 (N) by primary rat adult adrenocortical and fibro- 
blast-like cells 

A d r e n o c o r t i c a l  cells F ib rob las t - l ike  cells 
Length of exposure Mean grain count % Change Mean grain count % Change 

per cell 4- S.E. in grain count per cell 4- S.E. in grain count 

C 70.6 ~ 6.4 (30) 55.7 4- 3.7 (32) 

24 h 75.6 4- 3.8 (49) + 7.06~ 51.9 4- 2.3 (33) - -  6.9 ~ 

C 88.3 4- 3.6 (49) 80.3 4- 2.5 (49) 

48 h 116.4 • 4.5 (49) + 31.8 b 97.9 =k 4.8 (48) + 21.8 b 

C 85.7 4- 4.3 44 88.4 4- 3.1 (50) 

72 h 96.2 4- 2.5 '43 -- 12.2 b 96.4 4- 8.7 (45) + 8.7 b 

C 98.5 z_ 2.6 /41 99.0 + 3.2 (38) 

120 h 102.9 =: 4.2 30/ = 4.1~ 98.8 4- 2.8 (45) 0.21~ 

The  n u m b e r  of ceils c o u n t e d  for  each  e x p e r i m e n t a l  set  is i n d i c a t e d  be tween  pa ren theses .  C, controls .  ~ P no t  s igni f icant ;  b p < 0.001. 

ACTH~, s, 9 of t he  synthes is  of var ious  species of nuclear  
and also mi tochondr ia]  R N A ' s  in adrenocor t ica l  cells 
is bel ieved to be the  main  basic mechan i sm of the  dif- 
fe rent ia t ive  and  ~rophic effects of the  hormone ,  poss ibly  
med i a t ed  th rough  cAMP ~~ The de novo syn thes ized  
R N A ' s  encode a n u m b e r  of s t ruc tu ra l - enzymat i c  pro te ins  
of the  smooth  endoplasmic  re t icu lum n and inner  mito-  
chondr ia l  m e m b r a n e s  1~, which  suppor t  the  whole of 
s teroidogenic  processes18,1~. The in v i t ro  fll_~,-ACTI-t- 
induced  ini t ial  h igher  levels of adrenocor t ica l  IRNA and 
pro te in  synthes is  p robab ly  ref lect  t he  grea ter  cellular 
needs to t r ans fo rm into fully d i f fe ren t ia ted  fasciculata-  
like cor t icos tero id-producing  elements ,  while the  la ter  
lower levels of s t imula t ion  evidenced,  which at  120 h 
concern  R N A  only, m a y  indica te  t he  cu r ren t  needs  to  
ma in t a in  such a d i f fe ren t ia ted  condi t ion,  slowly under-  
going h y p e r t r o p h y .  The inhib i t ion  of adrenocor t ica l  t~NA 
and  pro te in  syn thes i s  r epor ted  to  t ake  place in ra t s  
t r ea t ed  for 6-9 days  wi th  ACTH when  the re  occurs a 
repl icat ion of adrenal  D N A  5, 9 does no t  con t ras t  w i th  our 
f indings.  The in vivo adul t  adrenocor t ica l  cells m a y  be 
considered as a more  synchronous  popula t ion ,  wi th  res- 
pec t  to  t he  mi to t ic  cell cycle, t h a n  t h e y  are i n  vi tro,  
since in t he  an imal  mos t  of t h e m  are p r e v e n t e d  f rom 
enter ing  the  D N A  syn the t i c  or S-phase.  The r a n d o m  
asynch rony  of p r i m a r y  adul t  adrenocor t ica l  cell cycles 
impedes  a clear ev iden t ia t ion  of the  slowed ra tes  R N A  
and  pro te in  synthes is  to  be s ignif icant ly  evidenced when  
D N A  is synthes ized.  Inh ib i t ion  of t he  in v i t ro  adreno-  
cort ical  p ro te in  syn thes i s  by  ACTH has been  repor ted  ~5 
and  ascr ibed to an increased t issue concen t ra t ion  of de 
novo synthes ized  cor t icosteroids  16. Non- inh ib i to ry  ~ or 
s t imu la to ry  ~s effects of ACTt-I on the  in v i t ro  adrenal  pro-  
te in  synthes is  have  been repor ted  as well. We believe t h a t  
the  dai ly admin i s t r a t ion  of ~I_2~-ACTH wi th  fresh growth  
m e d i u m  p r e v e n t e d  the  rise of i n  v i t ro  cor t icosteroid  
concen t ra t ion  to  cri t ical  levels and  in a more  physiologi-  
cal w a y  t h a n  migh t  have  been  done by  aminoglu te th i -  
mide  ~s. Finally,  t he  non- s t imu la t ed  adrenocor t ica l  pro-  
te in  syn thes i s  af ter  120 h of exposure  to  /~l_24-ACTH 
m i g h t  be e i ther  an mc lpmnt  effect  a t  t he  t r ans l a tmna l  
level of the  increased p r o d u c t i o n  of cor t icosteroids  ~%2~ 
or a sign of decreased syn the t i c  needs of t he  cort ical  cells. 
The resul ts  r epor ted  in Tables  I, I I  and  I I I  show t h a t  in 
p r i m a r y  ra t  adul t  adrena l  cul tures exposed  to  fi~_2~-ACTH 
fibroblast - l ike  cells behave  in a way  d is t inc t  f rom t h a t  of 
adrenocor t ica l  cells. Our rad ioau tograph ic  resul ts  give 

some insights  on the  me tabo l i sm of p r imary  adul t  adre- 
nocor t ical  cells while t he  fll_2~-ACTH-induced differen- 
t ia t ive  and, later,  hype r t roph i c  p h e n o m e n a  occur. They  
give f u r t h e r  evidence t h a t  such in v i t ro  cells cons t i tu te  
a no t  previous ly  avai lable expe r imen ta l  model  for the  
s t u d y  of adul t  adrenocor t ica l  cell phys io logy  ~. 

Riassunto. Metodi  di rad ioau tograf ia  o t t ica  sono s tar t  
per  la p r ima  vol ta  appl ica t i  allo s tudio  delle a t t iv i t~  
metabo l iche  di cellule di  corteccia surrenale  decapsula ta  
di R a t t o  adul to  in col tura  p r imar ia  in vi tro.  In  ta l l  cellule, 
sono s taff  evidenzia t i  effet t i  specifici di  s t imolo sulla 
s intesi  di  DNA,  1RNA e p ro te ine  dopo t r a t t a m e n t o  per  
1-5 g con fiI_2~-ACTH (10~g/ml/di). Queste  var iazioni  
de l l ' a t t iv i tk  metabol ica  si associano ad una  differenzia- 
zione e, in seguito, iper t rof ia  deg!i organu!i  subcellulari  
(reticolo endoplasmico  liscio, mi tocondrl )  in senso cor- 
t icosteroidogenico.  

l,J. ARMATO and  P. G. ANDREIS 

Istituto di Anatomia Umana Normale dell Universit~ 
di Padova, Via A. Gabelli 37, 1-35700, Padova (Italy), 
23 June 7972. 

s E. D. BRANSOME JR. and W. J. REDDY, Endocrinology 69, 997 
(1961). 

9 IR. V. FARESE, Biochim. biophys. Acta 9J, 515 (1964). 
i0 S. SHI~A, M. MITZUNAOA and T. NAKAO, Endocrinology 88, 465 

(1971). 
11 E. W.  PEHLEMANN a n d  W.  HANKE, Z. Zellforsch. 89, 281 (1968). 
12 S. ICHII, A. IxEnA and M. IZAWA, Endocr. jap. 77, 365 (1970). 
18 W. D. BELT, n. F. CAVAZOS, L. L. ANDERSON and R. R. I~[RAELING, 

Biol. IReprod. 2, 98 (1970). 
14 lV[. SEKI, S. SEKIYA1VIA, ~-~. ~VflYAHARA a n d  S. I c m I ,  E n d o c r .  j ap .  

76, 361 (1969). 
15 I. D. K.  HALKERSTON , M. FEINSTEIN a n d  O. HEC~TER, Endocr ino l -  

o g y  74, 649 (1964). 
18 M. CLAYMAN, D. TSANG a n d  R.  M. JOmCSTONE, E n d o c r i n o l o g y  86, 

931 (1970). 
i~ L. MACHO and ~N[. SAFFRAN, Endocrinology 87, 179 (1967). 
18 R. V. FARESE, Endocrinology 85, 1209 (1969). 
18 L. B. MARROW, G. N. BURROW and P. G. MULROW, Endocrinology 

80, 883 (1967). 
88 j .  j .  FERGUSON JR., Y'. M~ORITA a n d  L. 1V~ENDELSHON, E n d o c r i n o l o g y  

80, 521 (1967). 
21 A c k n o w l e d g m e n t s .  A u t h o r s  t h a n k  Miss L u c i a  BOLOGNAm, WhO 

p r o v i d e d  excel lent  t echn ica l  ass is tance .  


