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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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Stage % Total basic protein % Residual protein % P of phosphoprotein % D-RNA 

Gastrula Stage 28.7 =k 3.3 515.0 -k 29.9 11.4 ! 0.51 3.4 -4- 1.i 
Tailbud Stage 19 2.77 + 0.187 35.8 j_ 6.0 1.11 ~- 0.071 0.51 :t= 0.09 
Larvae Stage 25 0.73 ~- 0.162 3.27 + 0.84 0.34 • 0.22 0.09 :t_ 0.0035 

Values are given in terms of % of DNA with standard error calculated. 

Phosphol ip ids  were r emoved  by  boiling 3 t imes  in e thanol -  
e ther  (3 : 1) for 4 min.  The washed  residue was suspended  
in 5% TCA, and  nucleic acids were hydro lyzed  by  incu- 
ba t ing  for 20 rain a t  95~ The p ro te in  res idue was 
washed,  dissolved in 1N NaOH,  and hea t ed  at  100 ~ for 
15 rain to select ively hydro lyze  phosphopro t e in  p h o s p h a t e  
which  was e s t ima ted  according to BERENBLUM and  
C H A I N  la. 

In  order  to de t e rmine  the  amoun t s  of nuclear  D-RNA, 
isolated nuclei were ex t r ac t ed  3-4 t imes  wi th  phenol  a t  45 ~ 
unt i l  no more  R N A  could be removed.  Base compos i t ion  
s tudies  have  shown t h a t  the  remaining  R N A  bound  to the  
D N A  is mos t ly  D-RNA 14. This RNA, no t  ex t r ac t ed  wi th  
phenol  at  45 ~ was hydro lyzed  wi th  0.3 N K O H  at  37 ~ for 
18 h and was de t e rmined  quan t i t a t i ve ly  bv  the  orcinol 
reac t ion  ,2. 

Results and discussion. The amoun t s  of basic and  re- 
s idual  prote in ,  phosphopro te in ,  and  D-RNA associa ted 
wi th  the  D N A  of the  ex t rac ted  nuclear  p repa ra t ions  
decrease f rom the  gas t ru la  to the  larval  s tage (Table). The 
resul ts  show t h a t  the  non-basic  residual  p ro te in  is a t  a 
h igh level a t  the  gastrula  stage when  R N A  synthes i s  is 
more  act ive  in v ivo  and  in the  in vi t ro  sys t em wi thou t  
added  R N A  polymerase ,  and tha t  this  f rac t ion decreases 
p ropor t iona te ly  more  t h a n  o ther  cons t i t u t en t s  wi th  deve- 
lopment .  I t  is known t h a t  more funct ional  endogenous  
R N A  polymerase  is associated wi th  DNA in earlier s tages 
of Rana pipiens embryos  ~,6. A greater  a m o u n t  of the  
residual  pro te in  f rac t ion in the  younger  Rana pipiens 
embryos  could account  for the  higher  levels of RNA 
synthes is  per cell in vivo and in the  in v i t ro  sys t em wi th-  
out  added  microbial  R N A  polymerase  if R N A  poly- 
merase  is located in th is  fraction.  An excess of non-basic  
nuclear  proteins1~ t5 and R N A  polymerase  ~ is also asso- 
c ia ted wi th  ch roma t in  act ively synthes iz ing  R N A  in o ther  
sys tems.  

The results  also suggest  t h a t  isolated ch roma t in  and  
ex t r ac t ed  nuclei  of progress ively  la ter  s tages are more  
act ive  in vi t ro  as t empla t e s  for R N A  synthes i s  in the  
presence of added  microbia l  R N A  po lymerase  because  
reduced levels of to ta l  p ro te in  and I > R N A  make  the  
D N A  more accessible to the  added  R N A  po lymerase lL  

Rdsumd. Les qnan t i t6s  de prot6ines  bas iques  et  r6- 
siduelles, de phosphopro t6 ine  e t  de D-RNA se t r o u v a n t  
dans  les n o y au x  ex t ra i t s  d ' e m b r y o n s  de Rana pipiens 
d i m i n u e n t  en pas san t  du s tade  de b las tu la  g celui de la 
larve. Cette  6vidence sugg6re que l ' a ccumnla t ion  progres-  
sive des prot6ines  ou du D-RNA, en m a s q u a n t  le D N A  
n 'offre  pas  le contrSle pr inc ipal  de la synth6se  de I ' R N A  
in vivo. Une  r6duct ion  de la quan t i t6  de l 'endog6ne R N A  
po lymerase  fonct ionel le  incluse dans  la prot6ine r6siduelle 
expl ique mieux  la r6duct ion  de la synth6se  du I ) -RNA 
dans  les s tades  plus avanc6s du d6ve loppement  e m b r y o n -  
naire. 
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Effects of Ioniz ing  Radiat ion on Mye l inoge nes i s  in the Chicken 

Numerous  s tudies  in the  ra t  have  d e m o n s t r a t e d  t h a t  
ionizing rad ia t ion  has profound effects on the  funct ional ,  
anatomical ,  and biochemical  deve lopmen t  of t he  cent ra l  
ne rvous  sys tem (CNS), effects t h a t  depend  upon the  dose 
of i r radiat ion,  the  deve lopmenta l  per iod dur ing  which  the  
an imal  is exposed,  and  the  specific s t ruc tu re  or charac-  
ter is t ic  under  s tudy.  For  example,  p rena ta l  i r rad ia t ion  
accelerates the  prol i fera t ion of ol igodendrogl ia  1.2, the  
cells t h a t  are bel ieved to form myel in in the  CNS a, as 
well as the  accumula t ion  of cerebrosides 4 which,  t oge the r  
w i th  sp ingomyel in  and cholesterol,  are the  lipid com- 
ponen t s  character is t ic  of myel in  5. 

The present  s tudy  adds  the  chicken to  the  few species 
in which such s tudies  have  been carried out,  and  focuses 
a t t en t i on  on the  fact  t h a t  the  effects of rad ia t ion  m a y  be 
exer ted  upon indiv idual  aspects  of mvel in  fo rma t ion  
r a the r  t h a n  upon myel inogenesis  as a un i t a ry  process.  

W h i t e  Leghorn  cockerels were exposed  to 1600 R of 
whole -body  g a m m a  i r rad ia t ion  (Co ~~ source, 10.4 R/rain)  
a t  24 days  af ter  ha tch ing .  This dose and dose ra te  was  
selected in order  to  compare  its known  effects  on ex t ra -  
neural  s t ruc tures  wi th  po ten t i a l  effects  on neural  com-  
ponents .  As sugges ted  in previous  s tudies  ~, the  cockerels  
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