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:Fig. 1. Microautoradiogram of 2 dividing ovarial follicular granulosa 
cells from a mouse 4 h after a s.c. injection of aH-estradiol. In a) the 
grains of the emulsion are focussed, whereas in b) the toluidine blue 
stained section is in focus. • 3200. 
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pieces. Fo r  t h i s  pu rpose  12 mice  were t r e a t e d  as desc r ibed  
for t h e  mice  used for a u t o r a d i o g r a p h y  excep t  t h a t  t h e y  
on ly  rece ived  5 tzCi of 3H-estradiol .  I n  6 mice  t h e  ovar ies  
were t h e n  t r e a t e d  accord ing  to  t h e  s q u a s h  p r e p a r a t i o n  
m e t h o d  a n d  in  t h e  o the r  6 mice  t h e  ovar ies  were t r e a t e d  
for E p o n - e m b e d d i n g .  T h e  loss of r a d i o a c t i v i t y  in  each  of 
t h e  d i f fe ren t  so lu t ions  used d u r i n g  t h e  p rocedures  was  
t h e n  d e t e r m i n e d  in  a P a c k a r d  l iqu id  sc in t i l l a t ion  counter .  
It was found that during the squash preparation 41.6 =~ 
10.4% (mean =~ S.D.) of the radioactivity was lost from 
the treated pieces. During the Epon-embedding 22.1 
8.0% (mean  :~ S.D.) was  lost. 

T h e  a u t o r a d i o g r a m s  o b t a i n e d  f rom t h e  E p o n - e m b e d -  
ded sect ions  showed  t h a t  t h e r e  was an  a c c u m u l a t i o n  of 
s i lver  gra ins  over  ch ro mo s o mes  of t h e  f r e q u e n t l y  d iv id ing  
g ranu losa  cells (Figure  1). T h e  a c c u m u l a t i o n  was  more  
p r o n o u n c e d  in  some cells t h a n  in others .  I n  n o n - m i t o t i c  
g ranu tosa  cells a nuc lea r  a c c u m u l a t i o n  of r a d i o a c t i v i t y  
could also be  seen. I n  t h e  s q u a s h - p r e p a r a t i o n s  a local ized 
a c c u m u l a t i o n  of r a d i o a c t i v i t y  could be  obse rved  over  
ch romosomes  (Figure 2). Also in t h i s  case t h e r e  was some 
v a r i a t i o n  in  t h e  a m o u n t  of l abe l l ing  b e t w e e n  d i f fe ren t  
m i t o t i c  figures.  Si lver  gra ins  over  ch ro mo s o mes  f rom 
con t ro l  mice  were n o t  observed .  

T h e  resu l t s  of t h e  p re sen t  i n v e s t i g a t i o n  c o n s t i t u t e  
v i sua l  ev idence  t h a t  t h e  nuc lea r  b i n d i n g  of es t rad io l  in  
t a r g e t  cells r ep re sen t  a b i n d i n g  to  t h e  c h r o m o s o m a l /  
c h r o m a t i n  p a r t  of t h e  nucleus.  The re  was, as men t ioned ,  
a loss of r a d i o a c t i v i t y  d u r i n g  t h e  va r ious  s teps  of t issue-  
p r e p a r a t i o n  an d  i t  t he re fo re  c a n n o t  be  exc luded  f rom t h e  
p r e s en t  resu l t s  t h a t  in  a d d i t i o n  a n o n c h r o m o s o m a l  
nuc lea r  s t e ro i d -b i n d i n g  s i te  exists.  T h e  c h r o m o s o m a l  
b i n d i n g  mus t ,  however ,  in  such  a case be  t h e  m o s t  s t ab le  
one. B o t h  t h e  acidic  p ro t e in s  an d  t h e  basic  h i s tones  of t h e  
c h r o m a t i n ,  b u t  n o t  DNA,  h a v e  been  r epo r t ed  to possess 
s t e ro id -b ind ing  p roper t i e s  10,15,1~. T h e  acidic p ro t e in s  
seem, however ,  ,to be  t h e  m o s t  i m p o r t a n t  c a n d i d a t e s  as 
s i te  of ac t ion  of es t rogen  a t  t h e  genomic  level  1~. 

Zusammen/assung. 3H-Oest rad io l  wurde  M~Lusen inji-  
z ier t  u n d  n a c h h e r  a u t o r a d i o g r a p h i s c h  verfolgt ,  wobe i  
A g - K 6 r n c h e n  t iber  den  C h r o m o s o m e n  der  Granu losa -  
zellen des O v a r i u m s  fes tges te l l t  w e r d e n  k o n n t e n .  
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Fig. 2. Microautoradiogram of chromosomes in an ovarial squash 
preparation from a mouse 4 h after a s.c. injection of aH-estradiol. An 
accumulation of silver grains can be seen over the chromosomes. 
• 2800. 
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Rabbit  and H u m a n  Insulins:  S imi lar  Cross -React iv i t i e s  wi th  Ant ibodies  to Porcine  Insul in 

R a b b i t  insu l in  differs f rom h u m a n  a n d  porc ine  insul ins  
in  t he  C- te rmina l  amino  acid of t he  ]3 cha in  (S~ITH1). I t  
h a s  been  sugges ted  t h a t  t he  C- t e rmina l  of t h e  t3 cha in  is a 
p o t e n t i a l  s i te  of an t igen i c i t y  of bovine '  and  porc ine  
insul ins  in m a n  (BERSON a n d  YALOW z). A l t h o u g h  species 
differences in  insu l in  h a v e  been  discerned,  gu inea-p ig  

an t i p o rc i n e  insu l in  se rums  genera l ly  d i s c r imina t e  weak ly  
or n o t  a t  all  b e t w een  h u m a n  a n d  porc ine  insul ins  (YALOW 

1 L.F. SMIT~, Am. J. Med. Z01 662 (1966). 
2 S.A. BERSON and R. S. YALOW, Am. J. Med. 40, 676 (1966). 
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a n d  BERSONa). Th i s  c o m m u n i c a t i o n  r epo r t s  on  t h e  re la-  
t i ve  cross- reac t iv i t ies  of h u m a n  and  r a b b i t  insu l ins  w i t h  
an t ibod ie s  to  porc ine  insu l in  deve loped  in guinea-pigs .  

Methods. C o n c e n t r a t i o n - r e a c t i v i t y  curves  for c rys ta l -  
l ine  h u m a n  a n d  r a b b i t  i n su l in  were d e t e r m i n e d  us ing  a 
mod i f i ca t ion  of t h e  doub le  an t i body ,  r a d i o i m m u n o a s s a y  
t e c h n i q u e  of HALES a n d  RANDLE4: T he  r e a g e n t s  for 
t he se  d e t e r m i n a t i o n s  a n d  h u m a n  insu l in  were o b t a i n e d  
f rom Schwarz-lVIann, Orangeburg ,  N.Y.  Single c o m p o n e n t  
r a b b i t  insul in,  lo t  No. 615-107913-72, was  p r e p a r e d  a n d  
k ind ly  suppl ied  b y  Dr.  MARY A. Room o f  El i  Li l ly  and  
Company .  Af te r  f i l t ra t ion ,  t h e  complexed  r ad i oac t i ve  
insu l in  was  coun t ed  in a Nuc lear -Chicago  M a r k  I l iquid  
sc in t i l l a t ion  sys tem.  Curves  for b o t h  t y p e s  of insu l in  were 
d e t e r m i n e d  s imuI t aneous ly  on  6 s epa ra t e  occasions.  The  
resu l t s  were  ana lyzed  s t a t i s t i ca l ly  for  l i n e a r i t y  of regres- 
s ion a n d  for s igni f icance  of d i f ference be t w een  regress ion 
coeff icients  (BATsoN 5). 
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Cross-re~/ctivity of unlabeled human insulin and unlabeled rabbit 
insulin versus Ii~5-1abeled pork insulin with guinea-pig antiporcine 
antibodies. The guinea-pig antibodies to porcine insulin do not 
distinguish between human and rabbit iHsulin. Each point on the 
curve is the mean value of at least 6 experiments. Bars on each point 
represent the standard errors. 

Results and discussion. T h e  c o n c e n t r a t i o n s  of h u m a n  a n d  
r a b b i t  insu l ins  t h a t  were c o m p a r e d  r anged  f rom 1-10 
~ U / t u b e .  As s h o w n  in t he  Figure,  t h i s  r ange  of concen t r a -  
t i ons  covers  t h a t  p o r t i o n  of t he  insu l in  r e a c t i v i t y  cu rves  
t h a t  can  be  bes t  descr ibed  as l inear .  F u r t h e r m o r e ,  t he  
di f ference in t he  cMcula ted  regress ion  coeff ic ients  were  
n o t  s t a t i s t i ca l ly  s igni f icant .  The  g rea t e s t  d i f ference be-  
tween  i n d i v i d u a l  po in t s  on  t h e  cu rves  was  a t  t h e  h i g h e s t  
c o n c e n t r a t i o n  tes ted ,  10 btU/tube.  

These  d a t a  d e m o n s t r a t e  t h a t  a t  t h e  c o n c e n t r a t i o n  
t e s t ed  h u m a n  insu l in  a n d  r a b b i t  insu l in  cross- reac t  w i t h  
s imi la r  a f f in i ty  to  gu inea-p ig  an t ibod ie s  to  porc ine  
insul in.  R a b b i t  i n su l in  ha s  been  shown to  cross- reac t  w i t h  
a n t i s e r u m s  to  b o t h  porc ine  a n d  b o v i n e  insu l ins  to  t he  
same  e x t e n t  as does  porc ine  insuI in  (personal  com- 
m u n i c a t i o n s  f rom Dr.  MA~Y A. RooT). Since h u m a n ,  
bovine ,  porc ine  and  r a b b i t  insu l ins  differ  on ly  in t h e  
C- t e rmina l  a m i n o  acid of t he  t3 chain ,  t h i s  sugges ted  t h a t  
t he  C- t e rmina l  a m i n o  acid is no t  a cr i t ica l  an t igen ic  s i te  
w i t h  r ega rd  to  the  b i n d i n g  of t h e  a b o v e  insu l ins  to  
gu inea-p ig  an t i po rc ine  insu l in  an t ibodies .  

Rdsumd. L ' in su l ine  du  l ap in  diff~re de l ' i nsu l ine  de 
l ' h o m m e  et  du  pOE pa r  Facide  amin6  C- t e rmina l  de la 
B-chaine .  Lea exper iences  d 6 m 0 n t r e n t  que lea insu l ines  
h u m a i n e  et  cun icu l ine  r6agissent  de la m~me manig re  
envers  l ' an t i co rp s  du  cobaye  et  l ' i n su l ine  du  porc.  P a r  
cons6quent ,  l ' ac ide  amin~  en  ques t ion  ne  p a r a i t  pas  6tre  
d@terminant  p o u r  la p r o d u c t i o n  des an t i co rps  con t re  les 
insul ines  de l ' h o m m e  et  du  lapin .  
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Pitui tary Sialic Acid Concentrat ion  During  the Es trous  Cycle of Rats  

Cyclic changes  in t h e  c o n c e n t r a t i o n  of fo l l ic le-s t imula t -  1 L. CALIGARIS, J. J. ASTRADA and S. TAL1~ISNIK, Endrocrinology 87, 
ing h o r m o n e  (FSK)  h a v e  been  obse rved  in t he  p i t u i t a r y  
g lands  of female  r a t s  d u r i n g  es t rous  cycle 1-4. Pu r i f i ed  
F S H  a n d  lu te in iz ing  h o r m o n e  (LH) of oVine and  h u m a n  
or ig in  c o n t a i n  sialic acid 5. Ana lys i s  of ov ine  a n d  h u m a n  
pur i f i ed  g o n a d o t r o p h i n s  showed  t h a t  F S H  has  a m u c h  
h ighe r  c o n t e n t  of sialic acid t h a n  does LI-I ~-s, a n d  release 
of sialic acid from. t he  F S H  p r e p a r a t i o n  b y  i n c u b a t i o n  
w i t h  n e u r a m i n i d a s e  resu l t s  in  a n  a l m o s t  t o t a l  loss of 
b iological  a c t i v i t y  of t he  h o r m o n e  9,10.. RE>~>rELS a n d  
HOOD ix sugges ted  t h a t  t h e  increased  Concen t r a t ion  of 
p i t u i t a r y  siMic ac id  fo l lowing o v a r i e c t o m y  in  r a t s  is due  
to  t h e  inc reas ing  levets  of F S H .  R e e e n t I y  WA~D et  al. i~, 
r e p o r t e d  t h e  absence  of sialic acid in  r a t  LH.  I n  v iew of 
these  facts,  i t  was  of i n t e r e s t  to  see w h e t h e r  v a r i a t i o n s  

c o u l d  be  f o u n d  in t he  concer~tra t ion of p i t u i t a r y  sialic 
"aCid of female  r a t s  d u r i n g  t h e  es t rous  cycle. 

Colony bred,  3 -mon th -o ld  female  r a t s  of H o l t z m a n  
s t r a i n  were used. Vag i na l  smears  of 60 r a t s  were  t a k e n  
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