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a r rows )  a n d  t h e  ceil  m e m b r a n e s  ( F i g u r e  4, s i ng l e  r i n g e d  
a r row)  t o g e t h e r  w i t h  e x t r u s i o n  of  t h e i r  c y t o p l a s m i c  
c o n t e n t s .  

Discussion. T h e  p r e s e n t  u l t r a s t r u c t u r a l  s t u d y  of  t h e  
e f f ec t s  of  a n  a l coho l i c  e x t r a c t  of  t h e  s p o n g e ,  Suberites 
inconstans, h a s  c o n f i r m e d  s o m e  of t h e  f i n d i n g s  o b t a i n e d  
b y  m e a n s  of p h a s e  c o n t r a s t  m i c r o s c o p y .  T h e  e a r l i e s t  
e f f ec t  of  t h e  e x t r a c t  a p p e a r e d  to  be  e x e r t e d  o n  m i t o -  
c h o n d r i a .  S ince  m i t o c h o n d r i a  a r e  v e r y  s e n s i t i v e  cell  
o r g a n e l l e s  w h i c h  s u c c u m b  r a p i d l y  to  v a r i o u s  f o r m s  of 
a d v e r s e  c o n d i t i o n s ,  e.g.  a n o x i a  a n d  c y t o t o x i c  c h e m i c a l s ,  
s u c h  c h a n g e s  in  t h e  u l t r a s t r u c t u r e  of  t h e  m i t o c h o n d r i a  
w o u l d  be  e x p e c t e d  to  be  t h e  f i r s t  o b s e r v a b l e  e f f ec t  of  
c y t o t o x i c i t y .  

T h e  r e a c t i o n  o f  H e L a  cel ls  t o  co l lo ida l  go ld  4, h y d r o x y -  
u r e a  5, a n d  s e v e r a l  a n t i b i o t i c s ,  n o t a b l y  a c t i n 0 m y c i n  D G, ~, 
t o y o c a m y c i n S ,  9, d a u n o m y c i n ~ ~  a n d  p h l e o m y c i n n - l a ,  
h a v e  b e e n  r e p o r t e d .  T h e  e f f ec t  of  m o s t  of  t h e s e  s u b s t a n c e s  
o n  t h e  v i a b i l i t y  of  H e L a  cel ls  t r e a t e d  w i t h  t h e m  a p p e a r  
to  h e  r e l a t e d  to  t h e i r  a b i l i t y  to  i n h i b i t  n u c l e i c  ac id  s y n -  
t h e s i s .  T h e  e f f ec t  of  t h e  s p o n g e  e x t r a c t  o n  H e L a  cell  
g r o w t h  h a s  b e e n  s h o w n  b y  o u r  p r e v i o u s  s t u d y  ~ to  be  
r e l a t e d  to  i n h i b i t i o n  of  D N A  s y n t h e s i s .  

T h e  p r e s e n t  u l t r a s t r u c t u r a l  s t u d y  h a s  s u g g e s t e d  t h a t  
t h e  e x t r a c t  m a y  a l so  h a v e  a p r o f o u n d  e f f ec t  on  cell  
m e m b r a n e  p e r m e a b i l i t y .  T h e  a p p e a r a n c e  of a c l ea r  zone  
b e n e a t h  t h e  cell  m e m b r a n e  ( F i g u r e  3, CZ) w o u l d  s u g g e s t  
a n  i n t r a c e l l u l a r  a c c u m u l a t i o n  of  f lu id  w h i c h  h a d  l e a k e d  
i n t o  t h e  cell.  T h i s  c o u l d  p o s s i b l y  a c c o u n t  for  t h e  c y t o -  
p l a s m i c  c o n t e n t s  b e i n g  p u s h e d  i n t o  a p e r i n u c l e a r  p o s i t i o n .  
T h e  m e c h a n i s m  of  r u p t u r e  of  b o t h  n u c l e a r  a n d  cell 
m e m b r a n e s  is a t  p r e s e n t  u n k n o w n .  

Rdsumd. D e s  o b s e r v a t i o n s  u l t r a s t r u c t u r a l e s  o n t  6t6 
i a i t e s  s u r  Ies ce l lu les  H e L a  de  l ' 6 p o n g e  Suberites inconstans 
e x t r a i t e s  p a r  u n e  s o l u t i o n  a lcoho l i s6e .  A u x  d e g r 6 s  
t o x i q u e s  de  c o n c e n t r a t i o n ,  les m i t o c h o n d r i e s  I u r e n t  les 
p r e m i e r e s  X p r 6 s e n t e r  d e s  v a c u o l e s  e t  5~ p e r d r e  l eu r s  
c r i s t ae .  I1 s ' e n  s u i v i t  u n e  r u p t u r e  de  la  m e m b r a n e  n u c l 6 -  
s i re ,  l ' a p p a r i t i o n  de  v 6 h i c u l e s  c y t o p l a s m i q u e s ,  u n e  
a c c u m u l a t i o n  de  f l u ide  d a n s  le c y t o p l a s m e  e t  f i n a l e m e n t  
u n e  r u p t u r e  de  la m e m b r a n e  ce l lu l a i r e  d u e  X la  p e r t e  d u  
c o n t e n u  c y t o p l a s m i q u e .  
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Alleviation of Inhibitory Action of 5-Bromode-oxyuridine by Methionine in Early Chick Embryos 

N u m e r o u s  r e p o r t s  h a v e  s h o w n  t h a t  t h e  t h y m i d i n e  
a n a l o g u e ,  5 - b r o m o d e o x y u r i d i n e  ( B r d U ) ,  c a n  s u p p r e s s  t h e  
s y n t h e s i s  of  ce l l - spec i f i c  m a c r o m o l e c u l e s ,  a l t e r  t h e  cell  
s u r f a c e  of d i f f e r e n t i a t i n g  cells1-% a n d  i n t e r f e r e  w i t h  
e m b r y o n i c  d e v e l o p m e n t  5 -8  L E ~  e t  al. 7 r e p o r t e d  t h a t  t h e  
i n h i b i t o r y  a c t i o n  of  t 3 r d U  c o u l d  be  a l l e v i a t e d  b y  s u b -  
s e q u e n t  t r e a t m e n t  w i t h  e x c e s s  t h y m i d i n e  i n  e x p l a n t e d  
s t r e a k  s t a g e  c h i c k  e m b r y o s .  W e  n o w  r e p o r t  t h a t  t h e  
B r d U  e f f ec t  c a n  a l so  be  a l l e v i a t e d  b y  m e t h i o n i n e ,  a 
m e t h y l a t i n g  a g e n t  k n o w n  t o  o c c u r  in  a n i m a l  cel ls .  

Materials and methods. F r e s h  a n d  f e r t i l e  W h i t e  L e g h o r n  
eggs  we re  i n c u b a t e d  a t  37.5 ~ for  1 7 - 1 9  h to  o b t a i n  s t a g e  
4 e m b r y o s  9. T h e  e m b r y o s  we re  e x p l a n t e d  b y  N ~ w ' s  ~~ 
t e c h n i q u e .  N u t r i e n t  m e d i u m  ( t h i n  a l b u m e n )  w i t h  o r  
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The development of stage 4 chick embryos, subcultured for 20 h on 4 different media following pretreatment  with BrdU (3 • 10 -4 M) for 
4-5 h (Groups I-III) .The embryos of Group IV were treated the same except that  plain nutrient  medium was used throughout cultivation 

Group No. No. of embryos Subculture medium 

at subculturing 

Embryos (%) showing abnormalities in 

Brain Neural tube Heart  Somites 

I 32 BrdU (3 • 10 4 M) 100.0 84.4 21.9 100.0 
II 42 Methionine (3 • 10 -4 M) 33.3 a 16.7 a 14.3 19.1 a 

II1 36 Homoeysteine (3 • 10 .4 M) 86.1 77.8 27.8 91.7 

IV 34 Nutrient medium 14.7 ~ 11.8 ~ 11.8 ~ 14.7 ~ 

Statistically significant at the 0.01 level with the same structure in Group I. 
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w i t h o u t  B r d U  (3 • 10 ~ M) was added  ou ts ide  t he  glass 
r ing.  The  p r e p a r a t i o n s  were m a i n t a i n e d  a t  r oom t empe r -  
a tu re  (21-24~ for 4 h to  al low the  pass ive  d i f fus ion of 
B r d U  in to  e m b r y o n i c  t issues.  Af te r  4-5  h of i n c u b a t i o n  a t  
37.5~ t he  e m b r y o s  were washed  several  t imes  in sal ine 
to r emove  as m u c h  u n b o u n d  B r d U  as possible.  The  em- 
bryos  were t h e n  s ubcu l t u r ed  for 20 h on  t h i n  a l b u m e n  
c o n t a i n i n g  3 • 10 ~ M of t he  fol lowing:  B r d U  (Group I), 
m e t h i o n i n e  (Group II) ,  and  hom ocys t e i ne  (Group I I I ) .  
A d d i t i o n a l  embryos  (Group IV) were t r e a t e d  t he  same 
excep t  t h a t  p l a in  n u t r i e n t  m e d i u m  was used t h r o u g h o u t  
cu l t iva t ion .  The  chemica l  agen ts  were ob t a ined  f rom 
K & K Labora to r ies ,  P la inview,  N.Y. or S igma  Chem. 
Co., St. Louis,  Mo. Af te r  t h e  i n c u b a t i o n  per iod  t he  em- 
b ryos  were e x a m i n e d  to  d e t e r m i n e  d e v e l o p m e n t a l  
defects,  f ixed in Bou in ' s  fluid,  and  p rese rved  in 70% 
e thanol .  Morphologica l  fea tures  of each e m b r y o  were 
careful ly  r e e x a m i n e d  pr io r  to  h is to logical  sect ioning.  
R a n d o m l y  selected e m b r y o s  were e m b e d d e d  in paraf f in ,  
sect ioned a t  6 >m, and  s t a ined  w i t h  Delaf ie ld ' s  h e m a -  
t o x y l i n  a n d  eosin. T he  resu l t s  were ana lyzed  s t a t i s t i ca l ly  
us ing  t he  t e s t  for the  s ignif icance of difference in p ropor -  
t ions  11. 

Results. Our obse rva t ions  on 144 e m b r y o s  are sum- 
mar ized  in  t he  Table .  

I n  Group  I, all  32 e m b r y o s  showed charac te r i s t i c s  of 
B r d U  i n h i b i t i o n :  poor ly  deve loped  bra in ,  i ncomple t e  
neu ra l  t u b e  closure, a n d  few somites .  B l a s t o d e r m a l  
expans ion ,  h e a r t  deve lopmen t ,  and  b lood is land f o r m a t i o n  
were no t  n o t i c e a b l y  affected in th i s  series. 

I n  Group  I I ,  30 (67.7%) e m b r y o s  were n o r m a l  a n d  t he  
r e m a i n d e r  were abno rma l .  These  results ,  excep t  for b r a i n  
deve lopmen t ,  were c o m p a r a b l e  w i t h  those  of u n t r e a t e d  
con t ro l  series (Group IV). 

The  resul t s  of Group  I I I  were s t a t i s t i ca l ly  ins ign i f i can t  
w h e n  c o m p a r e d  w i t h  those  of Group  I, i.e., hom ocys t e ine  
could no t  a l lev ia te  t he  t3rdU effect, t t o m o c y s t e i n e  
(3 • 10-~ M),  when  app l ied  alone, was  non- tox ic  because  
over  80% of t he  e m b r y o s  showed  n o r m a l  deve lopmen t .  

Discussion. LEE et al. 7 showed  in s tage  4 ch ick  e m b r y o s  
t h a t  1 . 4 - 5  h of t3rdU t r e a t m e n t  was  suff ic ient  to  p roduce  
congen i t a l  m a l f o r m a t i o n s ;  2. t h e  i n h i b i t o r y  ac t ion  of 
B r d U  could be  a l l ev ia t ed  b y  s u b s e q u e n t  t r e a t m e n t  w i t h  
excess t h y m i d i n e ,  sugges t ing  i ts  i n c o r p o r a t i o n  in to  DNA.  
W e  h a v e  o b t a i n e d  s imi la r  resul t s  b y  us ing  m e t h i o n i n e  in 
place of t h y m i d i n e .  I t  is well  k n o w n  t h a t  m e t h y l a t i n g  
agen t s  are requ i red  for  t he  conve r s ion  of d e o x y u r i d i n e  
5 ' - phospha t e  to  t h y m i d i n e  Y-phospha te .  T h u s  i t  appea r s  
t h a t  me th ion ine ,  b y  v i r t u e  of i ts  labi le  m e t h y l  group,  
s t i m u l a t e s  t he  syn thes i s  of t h y m i d i n e  5 ' - phospha t e  (and 
hence  i ts  d e p h o s p h o r y l a t e d  form, t h y m i d i n e )  and  in a 
r o u n d a b o u t  way  a l lev ia tes  t he  B r d U  effect. Tile fa i lure  
of homocys te ine ,  a d e m e t h y l a t e d  d e r i v a t i v e  of me th ion ine ,  
to  a l lev ia te  t he  B r d U  effect  m a y  ref lect  i ts  i nab i l i t y  to  
d i r ec t ly  p a r t i c i p a t e  in  t he  t r a n s m e t h y l a t i o n  in t he  
ear ly  ch ick  embryo .  W h e t h e r  th i s  i n t e r p r e t a t i o n  is 
correc t  or no t  requi res  f u r t h e r  inves t iga t ions .  E x p e r i m e n t s  
a long th i s  l ine  are p r e s e n t l y  u n d e r w a y  in our  l abo ra to ry .  

Zusammenfassung.  Die h e m m e n d e  W i r k u n g  v o n  5- 
B r o m o d e s o x y u r i d i n  auf  die E n t w i c k l u n g  des Fr i ih-  
s t a d i u m s  yon  H i i h n e r e m b r y o n e n  k o n n t e  d u r c h  nach-  
folgende B e h a n d l u n g  m i t  M e t h i o n i n  in a e q u i m o l a r e r  
K o n z e n t r a t i o n ,  j edoch  n i c h t  m i t  Homocys t e in ,  aufge-  
h o b e n  werden.  
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Uptake of 3H-,Noradrenaline and aH75-Hydroxytryptamine in Cultured Rat Brainstem 

There  is cons iderab le  ev idence  tha~  u p t a k e  is a n  The  o u t g r o w t h  of t h e c u l t u r e s  was obse rved  da i ly  w i t h  
i m p o r t a n t  m e c h a n i s m  for  t e r m i n a t i n g  t h e  ac t ion  of 
re leased m o n o a m i n e s  a t  pe r iphe ra l  and  cen t ra l  synapses  1. 
Specific h igh  a f f in i ty  u p t a k e  sys tems  for no rad rena l i ne  
(NA) and  5 - h y d r o x y t r y p t a m i n e  (5-HT) in var ious  regions 
of t he  m a m m a l i a n  CNS h a v e  been  descr ibed p rev ious ly  
(for ref. seeS). 

F luorescence  h i s tochemica l  s tud ies  h a v e  s h o w n  t h a t  a 
g rea t  n u m b e r  of m o n o a m i n e - c o n t a i n i n g  neu rones  and  
ne rve  t e r m i n a l s  are  loca ted  in the '  b r a i n s t e m  ~, ~. F u r t h e r -  
more,  neu rones  w i t h  a specific f luorescence for mono-  
amines  were also found  in cul tures  of r a t  b r a i n s t e m  5. Since 
ne rvous  t i ssue  cu l tu res  h a v e  p r o v e d  to be  a useful  tool  to  
i nves t i ga t e  t he  cel lular  loca l iza t ion  of t he  u p t a k e  of 
a m i n o  acid t r a n s m i t t e r s  ~-s, we were in t e re s t ed  to  s t u d y  
t he  u p t a k e  p a t t e r n  of m o n o a m i n e s  in cu l tu res  of r a t  
b r a i n s t e m .  

Cul tures  were m a d e  f rom t he  medu l l a  o b l o n g a t a  and  
pons  of fe ta l  (18 days  in utero)  and  n e w b o r n  rats .  Two 
exp lan t s  were p laced  on  col lagen-coated  coversIips,  fed 
w i t h  n u t r i e n t  m e d i u m  and  sealed in to  M a x i m o v  doub le  
covers l ip  assemblies" .  The  n u t r i e n t  m e d i u m  consis ted  of 
TC-Min imal  M e d i u m  Eagle ,  g lu tamine ,  calf  serum, 
bov ine  serum, glucose and  an t ib io t i c s  (for de ta i l s  see 10,11). 
The  cu l tu res  were k e p t  a t  35 ~ for 10-28 days  in v i t ro .  

phase  c o n t r a s t  op t ics  on  a reverse  microscope.  Fo r  t h e  
a u t o r a d i o g r a p h i c  s tudies ,  t he  cu l tu res  were i n c u b a t e d  in 
Tyrode  so lu t ion  (37~ w i t h  or w i t h o u t  m o n o a m i n e -  
ox idase - inh ib i to r  (pargyl ine,  0.1 raM,  k i n d l y  p rov ided  b y  
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