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Varia t ions  in the Golg i  C o m p l e x  of M o u s e  S o m a t o t r o p s  at Dif ferent  T i m e s  in a 2 4 - h o u r  Per iod  ~ 

Circad ian  r h y t h m s  h a v e  been  r epo r t ed  for g r o w t h  
processes"-. On  t h e  o the r  h a n d ,  g r o w t h  h o r m o n e  sec re t ing  
cells (STH cells, s o m a t o t r o p s )  of t he  pa r s  d i s ta l i s  of t he  
m o u s e  p i t u i t a r y  are eas i ly  recognizable  w i th  the  e lect ron 
mic roscope  a-L 

I t  h a s  also been  d e m o n s t r a t e d  t h a t  some  a spec t s  of 
p i t u i t a r y  f u n c t i o n  unde rgo  c i rcad ian  v a r i a t i o n s S  F u r t h e r -  
more ,  t h e  p a r t i c i p a t i o n  of t he  Golgi c o m p l e x  in t he  
secre t ion  m e c h a n i s m  of t he  cell is a we l l -known fact,  also 
t he  cor re la t ion  b e tween  i ts  d e v e l o p m e n t  and  the  va r i a t i ons  
in t h e  i n t e n s i t y  of t h a t  process.  

T h e  p r e s e n t  e x p e r i m e n t  was  devised  to look for var ia -  
t ions  in t h o se  a spec t s  of u l t r a s t r u c t u r a l  m o r p h o l o g y  t h a t  
are re la ted  to t h e  func t i ona l  s t a t e  of t he  cells of t he  pa r s  
d is ta l i s  of the  mouse .  I n  t h e  p r e sen t  r epor t  t he  d i f fe ren t  
degrees  of d e v e l o p m e n t  of t he  Golgi comp lex  of S T H  cells 
are  descr ibed accord ing  to  t he  t i m e  of d a y  a t  wh ic h  t he  
a n i m a l s  were killed. 

Fig. 1. STH cell of a r t  animal killed at 24.00 h. The Colgi c,m~plex IS 
small and well defined. ",', 16,000. 

C3H-S  ma le  mice  were used.  Th i s  s t ra in ,  p rov ide d  for 
our  l a b o r a t o r y  by  J. W.  WILSON (Brown U n i v e r s i t y ,  
P rov idence ,  L o n g  I s land ,  USA),  h a s  been  m a i n t a i n e d  b y  
inb reed ing  s ince  1966. The  a n i m a l s  were we ighed  week ly  
a f te r  t he  t i m e  of w e a n i n g  a nd  those  a n i m a l s  w i th  a b n o r m a l  
g r o w t h  cu rves  were e l imina ted .  W h e n  t he  a n i m a l s  were 
9 weeks  old t h e y  were s t a n d a r d i z e d  for pe r iod ic i ty  
a na ly s i s  9, s ingle  caged in a r oom ad hoc, a t  a t e m p e r a t u r e  
of 2 5 •  1 ~ w i th  w a t e r  a n d  food ad l i b i t u m  a n d  i l l umina -  
t i on  f rom 06.00 h to 18.00 h ( f luorescent  l ight ,  40 W) 
a l t e r n a t i n g  w i t h  12 h da rknes s .  ~Vhen t h e y  were 12 weeks  
old t h e y  were weighed  a n d  killed in 3 g roups  of 4 a n i m a l s  
a t  noon,  18.00 h a nd  24.00 h. Af t e r  t he  a n i m a l s  were  
killed, t he  skul l  was  opened,  t he  b r a in  r e m o v e d  a nd  t he  
h y p o p h y s i s  exposed  b y  e l i m i n a t i n g  t he  me inge a l  covers .  
A drop  of cold o s m i u m  f ixa t ive  ~~ was  t h e n  pou re d  on to  
t he  sella tu rc ica .  Af t e r  a few seconds,  t h e  g l and  was  re- 
m o v e d  a nd  t h e  la tera l  w ings  of t he  pa r s  d is ta l i s  s e p a r a t e d  
w i t h  a razor -b lade  in a n o t h e r  drop of f i xa t ive  a n d  sliced 
in to  sma l l  pieces.  

Af te r  f i xa t ion  in cold Millonig f ixa t ive ,  t he  m a t e r i a l  was  
d e h y d r a t e d  in inc reas ing  c o n c e n t r a t i o n s  of e t h a n o l  a n d  
e m b e d d e d  in Ara ld i t e  ~. Sect ions  were cu t  on glass  kn ives  
w i th  a Po r t e r  B l u m  u l t r a m i c r o t o m e ,  m o u n t e d  on c u p p e r  
gr ids  a nd  s t a ined  wi th  p e r m a n g a n a t e  r, or lead c i t r a t e  is. A 
S iemens  E l m i s k o p  I e lec t ron mic roscope  o p e r a t i n g  a t  
60 kV was  used  to e x a m i n e  a nd  p h o t o g r a p h  t he  sect ions.  

The  S T H  cells, v e ry  n u m e r o u s  in t he  la tera l  w ings  of 
t he  pa r s  distal is ,  were eas i ly  ident i f iab le  a m o n g  t he  o the r  
cel lular  types .  T h e y  are r o u n d  or oval  in s h a p e  a nd  con- 
t a in  a b u n d a n t  a nd  ve ry  dense  sec re to ry  g r a nu l e s  w h ich  
r ange  in size f r om 350 400 nm.  The  e ndop l a smic  r e t i c u l u m  
is fo rmed  by- paral le l  rows of f l a t t e n e d  sacs  w i th  a large 
n u m b e r  of r i bosomes  a t t a c h e d  to t he  ou te r  surface.  T h e  
G~lgi c omp le x  is genera l ly  well ident i f iable .  No s ign i f i can t  
d i f ferences  ex i s ted  in t he  a spec t  of t he  e n d o p l a s m i c  
r c t i c u l u m  a nd  the  secre t ion  g ranu le s  b e t w e e n  the  a n i m a l s  
killed a t  t he  d i f fe ren t  t i m e s  of day.  

On t he  con t ra ry ,  v e r y  m a r k e d  d i f ferences  were found  in 
the  Golgi complex .  I n  mice  kil led a t  m i d n i g h t ,  t he  
s o m a t o t r o p s  showed  a well def ined  b u t  sma l l  Golgi com-  
p lex  wh ich  occupied  a r educed  zone of t he  c y t o p l a s m .  I t  
cons i s t ed  of f l a t t ened  sacs, scarce c o n t r a c t e d  vesicles  a n d  
a s lnal l  a m o u n t  of microves ic les  (Figure  1). I n  t he  pa r s  
d is ta l i s  of t he  a n i m a l s  killed a t  noon  a nd  18.00 h, m o s t  of 

Fig. 2. STH cell of an animal killed at 18.00 h. The Golgi complex is 
hypertrophied and mostly composed of dilated vacuoles and 
numerous nficrovesieles. Some dense granules are also present in the 
Golgi zone. • 14,000. 
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t h e  s o m a t o t r o p s  p r e sen t ed  a m a r k e d  h y p e r t r o p h y  of t h e  
Golgi  complex ,  e x t e n d e d  over  a large a rea  of t he  cyto-  
p lasm.  The  vesicles were v e r y  n u m e r o u s  a n d  t h e  vacuoles  
cons ide rab ly  di la ted.  M a n y  microvesic les  were sca t t e r ed  
in t h e  Golgi  zone a n d  t he  occur rence  was  f r e q u e n t  of 
g ranu les  of secre t ion  in d i f fe ren t  s tages  of fo rmat ion ,  
r a n g i n g  f rom condens ing  secre tory  m a t e r i a l  to  dense  a n d  
wel l -def ined granules  enve loped  b y  Golgi  m e m b r a n e s  
(Figure  2). Mul t ives icu la r  bodies  were also found  in some 
cells. 

Some a u t h o r s  r e p o r t  t h a t  t h e  Golgi  complex  of S T H  
cells is well  def ined  b u t  smal l  s, 6, as we h a v e  descr ibed  
he re  in  t h e  an ima l s  ki l led a t  m idn igh t .  O t h e r  a u t h o r s  
r e p o r t  p i c tu res  co inc iden t  w i t h  t h e  one t h a t  we h a v e  de-  
scr ibed in t he  an ima l s  ki l led a t  18.00 h L  P e r h a p s  t h e  dif- 
ferences  t h a t  we h a v e  found  m i g h t  he lp  to  exp la in  these  
a p p a r e n t  con t r ad i c t i ons  in  t he  l i t e ra tu re .  

More  t imes  of a 24-h pe r iod  m u s t  be  explored  before  
a t t e m p t i n g  to  cor re la te  t he  changes  in t he  Golgi complex  
w i t h  t he  c i r cad ian  changes  ex i s t ing  in g r o w t h  processes. 

Resumen. E1 a p a r a t o  de Golgi  de las c61ulas somato -  
t ropas  de la pa r s  d is ta l i s  de la hipofis is  del  ra t6n ,  p r e s e n t a  
i m p o r t a n t e s  d i fe renc ias  u l t r a e s t r u c t u r a l e s  en d i s t in tos  
m o m e n t o s  de u n  per lodo  de 24 horas.  Es  pequefio a 
med iod ia  y m a r c a d a m e n t e  h ipe r t r6 f ico  a med iod ia  y 6 
de la t a rde .  
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The Composit ion of Extracted Nuclei  of Developing Frog Embryos  used as Template Material for 
R N A  synthesis  in vitro 

Afte r  neu ru l a t i on ,  Xenopus laevis a n d  Rana pipiens 
e m b r y o s  syn thes ize  less DNA- l ike  R N A  (D-RNA) pe r  
cell 1, 2 a n d  fewer k i n d s  of D - R N A  per  cell S, 4 as deve lop-  
m e n t  p roceeds  to  t h e  l a rva l  stage.  I n  add i t ion ,  t h e  
ab i l i ty  of i so la ted  c h r o m a t i n  of Rana pipiens e m b r y o s  to  
ac t  as t e m p l a t e  for R N A  syn thes i s  in v i t r o  w i t h o u t  t he  
add i t i on  of exogenous  mic rob ia l  R N A  po lymerase  de- 
creases ove r  th i s  s ame  per iod  4-6. However ,  if mic rob ia l  
R N A  po lymerase  is added  to t h e  in v i t ro  sys tem,  t he re  is 
a progress ive  increase  in R N A  syn thes i s  f rom c h r o m a t i n  
of t he  l a t e r  s tage e m b r y o s  5,7. I t  seemed poss ible  t h a t  a 
g rea t e r  a m o u n t  of R N A  po lymerase  in t h e  non-bas ic  
res idua l  p ro t e in  f r ac t ion  m i g h t  a ccoun t  for  t h e  h ighe r  
R N A  syn thes i s  in  v i t ro  w i t h o u t  added  R N A  polymerase ,  
b u t  t h a t  increased  m a s k i n g  of t he  D N A  t e m p l a t e  b y  t o t a l  
p ro te in ,  histories,  or D-RNA m i g h t  a c c o u n t  for t he  lower  
levels of R N A  syn thes i s  w i t h  t he  a d d i t i o n  of exogenous  
R N A  po lymerase  a t  t h e  ear ly  stages.  The  p r e s en t  s t u d y  
examines  t h i s  p r o b l e m  b y  d e t e r m i n i n g  the  a m o u n t s  of 
bas ic  a n d  res idua l  p ro te in ,  p h o s p h o p r o t e i n ,  a n d  D-RNA 
of e x t r a c t e d  nucle i  of gas t ru lae ,  t a i l b u d s  a n d  l a rvae  
(stages 10, 19, 25 of SHUMWAyS). 

The  p r o b l e m  invo lved  in m e a s u r i n g  such  c o n s t i t u e n t s  
in i so la ted  nucle i  or c h r o m a t i n  is t h a t  s ign i f ican t  con-  
t a m i n a t i o n  b y  yo lk  a n d  p i g m e n t  g ranu les  c a n n o t  be 
avoided.  However ,  i t  is poss ible  to  r e m o v e  t he  p i g m e n t  
granules  and  yo lk  p ro t e in  b y  p a r t i a l l y  dep ro te in i z ing  
i so la ted  nucle i  w i t h  one ch lo ro form- i soamyla lcoho l  
(24: 1) e x t r a c t i o n  in t he  presence  of 1 M  NaC16. W e  feel 
t h a t  these  p r e p a r a t i o n s  can  be  used for t he  compos i t i on  
s t u d y  since t h e y  show t h e  same  increase  in t e m p l a t i n g  
a c t i v i t y  w i t h  d e v e l o p m e n t  as d id  isola ted c h r o m a t i n  in 
t he  in  v i t ro  s y s t e m  c o n t a i n i n g  added  R N A  po lymerase  5. 
The  p r e p a r a t i o n s  are devo id  all  p i g m e n t  a n d  are op t ica l ly  
clear  a f t e r  c en t r i f uga t i on  a t  65,000 g for 1 h, as c o m p a r e d  
to i so la ted  c h r o m a t i n  or nuc lea r  p r e p a r a t i o n s  wh ich  are  
c o n t a m i n a t e d  b y  smal l  a m o u n t s  of p i g m e n t .  I t  was  im- 
poss ible  to  r e m o v e  p r o t e i n  a n d  D-RNA f rom these  D N A  
p r e p a r a t i o n s  b y  r epea t ed  p r e c i p i t a t i o n  w i t h  cold e t h a n o l  
or i sopropyl  alcohol,  or b y  w r a p p i n g  t h e m  a r o u n d  a rod  
a n d  wash ing  w i t h  0 . 0 1 M  Tris-HC1 (pH 7.5) 7. 

Materials and methods. Nucle i  were i so la ted  f rom gas- 
t ru lae ,  t a i l b u d s  a n d  la rvae ,  a n d  were pa r t i a l l y  de-  

p ro t e in i zed  as descr ibed  above .  The  m e t h o d  of MARU- 
SHIGE a n d  OZAKI x0 was  used to  d e t e r m i n e  t h e  a m o u n t s  of 
bas ic  a n d  res idua l  p r o t e i n  in  t h e  e x t r a c t e d  nuc lea r  pre-  
pa ra t ions .  Al iquo t s  of t he  nuc lea r  e x t r a c t s  (1-4 rag) in  
0 . 1 M  Tris-O.1M NaC1 (pH 7.5) were p r ec ip i t a t ed  a n d  
washed  3 t imes  w i t h  cold 10% t r i ch loroace t ic  acid (TCA). 
Basic  p ro t e in s  were e x t r a c t e d  twice  f rom the  pel le ts  b y  
s h a k i n g  a t  4~ for 1 h w i t h  0.4 m l  of 0 . 4 N  H~SO 4. The  
c o m b i n e d  e x t r a c t s  were a d j u s t e d  to  p H  10 w i t h  4 N  
N a O H  a n d  b r o u g h t  to  a f ina l  vo lume  of 1 ml. P r o t e i n  
c o n c e n t r a t i o n  was  d e t e r m i n e d  b y  t h e  m e t h o d  of LowRY et  
al  n us ing  calf t h y m u s  h i s tone  as a s t a n d a r d .  

Nucleic  acids  were r e m o v e d  f rom the  res idues  of t he  
acid e x t r a c t i o n s  b y  h e a t i n g  a t  95~ for  20 m i n  in 5% 
TCA. T h e  res idua l  p ro t e in  was dissolved in 0 .1N  N a O H  
a n d  p r o t e i n  was  e s t i m a t e d  us ing  t he  LOWRY 11 m e t h o d  
w i th  a b o v i n e  seum a l b u m i n  s t a n d a r d .  The  D N A  c o n t e n t  
of t he  TCA h y d r o l y s a t e  was d e t e r m i n e d  b y  t he  Dische di- 
p h e n y l a m i n e  r eac t ion  12, a n d  t h e  p r o t e i n : D N A  ra t ios  
were ca lcu la ted .  

I n  a s say ing  for  p h o s p h o p r o t e i n ,  t he  nuc lea r  e x t r a c t  
was t r e a t e d  w i t h  10% TCA, cen t r i fuged  and  washed.  
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