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ch i cken  e m b r y o n i c  ex t r ac t )  to  o b t a i n  f ina l  c o n c e n t r a t i o n s  
of 25 y /ml -1250  y/ml.  The  s ign i f i can t  va r i ab l e s  con t ro l l ed  
in t h e  h a n g i n g - d r o p  cu l tu res  were :  t he  ave rage  ve loc i ty  
of mig ra t ion ,  t h e  con t r ac t i l e  a c t i v i t y  of t h e  m y o c a r d i u m  
exp lan t s ,  t h e  m o r p h o l o g y  of m i g r a t e d  cells a n d  t h e  m i t o t i c  
g r o w t h  index .  
The  a u t o n o m o u s  c o n t r a c t i l i t y  of t h e  m y o c a r d i u m  e x p l a n t s  
was  n o t  a l t e red  b y  c a r m i n e  or c a rmin i c  acid. W i t h  t h e  
ca rmine ,  t he  ave rage  r ad i a l  increase  of t he  g r o w t h  a rea  
v a r i e d  f rom - 5 %  t o + 3 %  w i t h  r e spec t  to  t h e  controls .  
These  di f ferences  were n o t  s ign i f i can t  because  of t h e  
n o t a b l e  v a r i a b i l i t y  n o r m a l l y  p r e s e n t  in  t h e  controls .  T h e  
m i t o t i c  i n d e x  of t he  p r i m a r y  cu l tu res  was v e r y  va r i ab le .  
T h e i r  ave r age  values ,  in  g roups  cons i s t ing  of 4 -16  cu l tu res  
t r e a t e d  w i t h  c a r m i n e  or c a rmin i c  acid, were  equal ,  su- 
pe r io r  or infer ior  to  those  of t he  controls .  Fo r  th i s  reason,  
i t  is poss ib le  to  s a y  t h a t  c a r m i n e  or  c a rmin i c  ac id  do n o t  
depress  t h e  p ro l i f e ra t ive  a c t i v i t y  of t he  cells. 
I n  cu l tu res  s u p p l e m e n t e d  w i t h  100 7 /ml  c a r m i n e  solut ion,  
no  cy tomorpho log i ca l  d i f ferences  w i t h  r e spec t  to  t h e  con-  
t ro l s  were revea led  b y  l i gh t  microscopy.  W i t h  500 y / m l -  

1000 y/ml solut ions ,  masses  of s t a ined  granu les  were found  
on ly  in a v e r y  l imi ted  n u m b e r  of cells. P r o b a b l y  these  
are h i s t iocy te - l ike  e lements .  S imi la r  masses  were also ob-  
se rved  w i t h  5000 y /ml  so lu t ions  in  a l m o s t  all  of m i g r a t i n g  
e lements ,  b u t  in  smal le r  a m o u n t s  t h a n  those  p r e s e n t e d  
w i t h  t h e  h is t ioeytes .  Carmin ic  acid has  n o t  been  d e m o n -  
s t r a t e d  as a specific endoee l lu la r  deposi t .  
T h e  m o r p h o l o g y  of t h e  g rea t e r  p a r t  of va r ious  mi tos i s  
phases  was n o r m a l  w i t h  t h e  2 dyes.  E l e c t r o n  mic roscopy  
showed  no specific morpho log ica l  a l t e ra t ions .  Wel l -con-  
s e rved  myof ibr i l l s  as well cel lular  organelles ,  were ob-  
se rved  in  t h e  exp lan t s .  
I t  c an  be  conc luded  t h a t ,  in  t h e  r a n g e  of doses employed ,  
no  h a r m f u l  effects  on  t h e  m e t a b o l i s m  a n d  t h e  p ro l i fe ra t ion  
of ' in  v i t r o '  t i ssue  cell cu l tu res  were m a n i f e s t e d  b y  t h e  2 
s t a in ing  agents .  
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Summary. Lin  e t  al.2 d i scovered  f luorescen t  b a n d s  on  h u m a n  c h r o m o s o m e s  s t a ined  w i t h  d a u n o m y c i n  (D-bands) .  These  
b a n d s  looked like Q-bands .  W e  d e m o n s t r a t e  D-bands ,  wh ich  look  like respec t ive  Q-bands ,  in Vicia  t a b a  a n d  infer  t h a t  
t h e  s imi l a r i t y  b e t w e e n  D a n d  Q b a n d i n g  is general .  

The  a n t i - t u m o u r  d rug  d a u n o m y c i n  ha s  an  a n t h r a c y c l i n e  
c h r o m o p h o r e  cons t i t uen t ,  w h i c h  b inds  to  D N A  b y  in te r -  
ca l a t i on  3-5. Recen t ly ,  t he  d rug  was appl ied  to f ixed 
m e t a p h a s e  c h r o m o s o m e s  a n d  i t s  f luorescence  revea led  
b a n d i n g  p a t t e r n s  2. I n  h u m a n  m e t a p h a s e  ch romosomes ,  
D - b a n d s  were s imi la r  to  Q-bands  a n d  in i n t e r p h a s e  nucle i  
t he  Y-bod ies  could  be  c lear ly  d iscerned.  
Th i s  f ind ing  was  i m p o r t a n t  because  a n t h r a c y c l i n e  repre-  
s en t ed  a new f a m i l y  of c h r o m o s o m e - b a n d i n g  dyes.  Also 
t h e  r a t e  of f ad ing  of d a u n o m y c i n  fIuoreseenee was s lower 
t h a n  of q u i n a c r i n e  d ihydroch lo r ide ,  t h u s  a l lowing more  
le isure ly  a p p r o a c h  to t he  samples .  The  nea r  i d e n t i t y  of 
D and  Q b a n d s  in h u m a n  c h r o m o s o m e s  p r o m p t e d  us to  
m a k e  t h e  compar i son  on  t he  b r o a d  bean ,  Vic ia  Iaba ,  t h e  
Q - b a n d s  of wh ich  were r epo r t ed  in g rea t  de ta i l  6-10. 
Side roo ts  of V. f aba  (var.  major )  seedl ings were t r e a t e d  
in 0 .2% colchicine for 6 h a n d  f ixed o v e r n i g t  in cold 3 :1  

e thano l - ace t i c  acid. N e x t  d a y  t h e  roo ts  t r a n s f e r r e d  to  abs.  
e t h a n o l  a n d  re f r ige ra ted  u n t i l  use. Before  use, 1 or 2 roo t  
t i p s  were b r o u g h t  to  water ,  m a c e r a t e d  for  1 m i n  in 0.2 N 
HCt  a t  60 ~ a n d  r insed  3 t i m e s  in  dis t i l led  water .  T h e  
d u r a t i o n  of t h e  HC1 t r e a t m e n t  was  cr i t ical ,  hence  we chose 
to  t r e a t  no  more  t h a n  2 roo t  t ip s  a t  one  t ime.  
A roo t  t ip  was  p u t  on  a microscope  slide, cu t  d o w n  to  3 m m  
l e n g t h  a n d  covered  w i t h  a d rop  of s t a in ing  solut ion.  
S q u a s h i n g  was done  in 2 s teps,  so as to  g u a r a n t e e  good 
p e n e t r a t i o n  of t h e  s ta in .  T h e  covered  slide was  r e a d y  for  
obse rva t ion ,  as t he re  was no  need  for  r e m o v a l  of excess 
s ta in .  The  s t a i n i n g  so lu t ion  was 0.5% d a u n o m y c i n  (Serva  
No. 18115) in  demine ra l i zed  water ,  t h e  p H  of wh ich  was 
6 before  t h e  dye  was dissolved.  S t a in ing  a t  p H  4.3, re- 
c o m m e n d e d  b y  L i n  e t  al. 2 for  h u m a n  chromosomes ,  was  
ru inous  for Vicia  c h r o m o s o m e  b a n d s .  A f luorescence 
microscope  w i t h  i nc iden t  i l l u m i n a c t i o n  (Leitz O r t h o l u x  I I )  

Daunomycin (D-)bands on M-chromosomes arranged from C-meta- 
phase plates of Vicia taba. The D-bands are similar to the respective 
Q-bands. 
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was used. F luorescence  was exc i ted  b y  t h e  green  l ine 
(546 rim) of a 200 W H g  l a m p  a n d  t he  ba r r i e r  f i l ter  passed  
w a v e l e n g t h s  longer  t h a n  580 nm .  E x p o s u r e  t i m e  for  t he  
n e g a t i v e  (100 A S A  film) was  120 see. 
C h r o m o c e n t e r s  in  i n t e r p h a s e  nucle i  glowed br i l l i an t ly .  
I n  t he  m e t a p h a s e  M-chromosomes ,  t h e  D - b a n d s  showed  
w i t h  m a r k e d  c o n t r a s t  (figure) a n d  were s imi la r  to  t he  

r e spec t ive  Q-bands  ~-1~ The  m o s t  i n t ense  b a n d  was  on  t he  
long a rm,  close to  t h e  cen t romere ,  a n d  2 m a j o r  a n d  one 
m i n o r  b a n d s  were  on  t he  oppos i te  side of t h e  cen t romere ,  
on  t he  a r m  h a v i n g  t h e  s e c o n d a r y  cons t r i c t ion .  Th i s  ob-  
se rva t ion ,  c o m b i n e d  w i t h  t h a t  on  h u m a n  chromosomes ,  
lends  s u p p o r t  to  t h e  n o t i o n  t h a t  D - b a n d s  are s imi la r  to  
Q-bands  in all  cases. 
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Summary. The  e n z y m a t i c  p a t t e r n s  p r e s e n t  in  t h e  op t ic  r e c t u m  of 4 species be long ing  to  d i f fe ren t  r ep t i l i an  orders  seem 
re l a t ed  to  t he  degree of s t r u c t u r a l  a n d  func t iona l  o rgan i za t i on  r eached  b y  t he  ne rvous  cent re ,  as in  o t h e r  v e r t e b r a t e s .  
I n  p a r t i c u l a r  t h e  A C h E  loca l iza t ion  in rept i les  is r e p r e s e n t a t i v e  of a e v o l u t i o n a r y  sequence  in t he  d i s t r i b u t i o n  of t h i s  
e n z y m e  in t he  op t ic  t e c t u m  a long  t he  t e t r a p o d e  series. 

The  opt ic  t e c t u m  of n o n - m a m m a l i a n  v e r t e b r a t e s  is usu-  
a l ly  a wel l -deve loped  b r a i n  region wh ich  in  severa l  classes 
reaches  h i g h  levels  of s t r u c t u r a l  a n d  f u n c t i o n a l  o rganiza-  
t i on  1-3. Fo l lowing  u p  a series of r e sea rch  on  h i s t o e n z y m o -  
logical  c h a r a c t e r i z a t i o n  of n e r v o u s  cen t res  in lower  v e r t e -  
b r a t e s  ~-8, we h a v e  s tud ied  t h e  h i s t ochemica l  loca l iza t ion  
of 5 e n z y m a t i c  ac t iv i t i e s  in  t he  op t ic  t e c t u m  of 4 species 
r e p r e s e n t a t i v e  of t h e  m a i n  r ep t i l i an  orders .  To our  
knowledge  t h e  h i s t ochemica l  s tud ies  on  r ep t i l i an  opt ic  
r e c t u m  h a v e  up  t i l l  now  on ly  used t u r t l e  species 9,10 
Materials and methods. W e  h a v e  s tud ied  in t he  opt ic  
t e c t u m  of l izards  (Lace r t a  mural is ) ,  snakes  (Na t r ix  na t r ix ) ,  
t u r t l e s  ( P s e u d e m y s  scr ipta)  a n d  a l l iga tors  (Ca iman  
sclerops) t h e  fol lowing e n z y m a t i c  ac t iv i t i e s :  ace ty lcho-  
l ines te rase  (ACHE), b u t y r y l e h o l i n e s t e r a s e  (BuChE) ,  mo-  
n o a m i n e  ox idase  (MAO), l a c t a t e  d e h y d r o g e n a s e  (LDH) 
a n d  succ ina te  d e h y d r o g e n a s e  (SDH).  
F o r  A C h E  a n d  B u C h E  d e m o n s t r a t i o n ,  t h e  b r a i n s  were 
f ixed for 3-4  h ill 10% formol  sal ine a t  4~ r insed  for 
20 mil l  in  0.1 M a c e t a t e  buf fe r  (pH 6), f rozen a n d  cu t  in  
t he  c r y o s t a t  in t r a n s v e r s e  or sag i t t a l  p lanes .  The  sect ions,  
30 lzm in th ickness ,  were i n c u b a t e d  for 90 m i n  a t  22-24 ~ 
in t he  m e d i a  of Gereb tzof f  11 or  K a r n o v s k y  a n d  Roo t s  12 
c o n t a i n i n g  a l t e r n a t i v e l y  ace ty l t h iocho l ine  or b u t y r y l -  
t h iocho l ine  iodide as subs t r a t e .  In  o rder  to  t e s t  t he  a c t u a l  
n a t u r e  of t he  e n z y m a t i c  a c t i v i t y  revealed ,  t he  fol lowing 
i n h i b i t o r s  were r o u t i n e l y  used  in  a p r e - i n c u b a t i o n  b a t h  
(45 m i n  in a c e t a t e  buf fe r  c o n t a i n i n g  t he  inh ib i to r )  a n d  in 
t he  f ina l  m e d i u m :  t h e  se lect ive  A C h E  i n h i b i t o r  B W  
284C51 5 • 10 -5 M, t he  se lect ive  pseudocho l ines t e ra se  in-  
h i b i t o r  i so -OMPA 3 •  .5 M a n d  t he  i n h i b i t o r  of all 
cho l ines te rases  eser ine 3 • 10 -5 M 13-1e. For  MAO, L D H  
a n d  S D H  d e m o n s t r a t i o n ,  t he  un i f xed  b ra ins  were im-  
m e d i a t e l y  f rozen a n d  cu t  in  t he  c r y o s t a t  a t  20 a m  th i ck -  
ness. The  sect ions,  a d h e r e n t  to  coversl ips ,  were br ie f ly  
dr ied  in t he  a i r  a n d  i n c u b a t e d  for  45 m i n  a t  35 ~ in t h e  
m e d i a  of G lenne r  et  al. 17 for MAO or t he  s t a n d a r d  med ia  
for L D H  a n d  S D H  17. As con t ro l  of MAO reac t ion ,  some 
sec t ions  were t r e a t e d  in t he  p r e - i n c u b a t i o n  b a t h  (20 min  a t  
35~ and  in t h e  f ina l  m e d i u m  w i t h  t he  MAO i n h i b i t o r  
n i a l a m i d e  a t  5 • 10 -5 or 1 • 10-~ M c o n c e n t r a t i o n .  
Results. A C h E  a c t i v i t y  is usua l ly  w e a k  in deeper  t e c t a l  
layers,  a n d  weak  to  m o d e r a t e  in  t he  s t r a t u m  gr i seum 
cen t ra l e  whi le  i t  is a lways  p r e s e n t  in  t he  s t r a t u m  f ib rosum 
a n d  gr i seum superf ic iale  of H u b e r  a n d  CrosbylS, showing  
no t i ceab le  di f ferences  in  d i s t r i b u t i o n  p a t t e r n s  a m o n g  t he  

d i f fe ren t  r ep t i l i an  species examined .  I n  N a t r i x  (figure 1) 
t he  h i s t ochemica l  r eac t ion  is w e a k  a n d  u n i f o r m l y  sp read  
all  ove r  t he  layer .  I n  L a c e r t a  (figure 2) a n d  P s e u d e m y s  a 
s imi la r  d i s t r i b u t i o n  p a t t e r n  ex is t s :  t h e  midd le  b a n d  of 
t he  s t r a t u m  f ib rosum and  g r i seum superf iciale ,  l a rge ly  
co r r e spond ing  to  t he  s t r a t u m  fus i forme r e t i n u m  of 
Leghissa~,  shows a v e r y  s t rong  r eac t i on  whi le  t h e  2 ad ja -  
c en t  p lex i fo rm layers  e x h i b i t  m u c h  lower A C h E  ac t iv i ty .  
I n  C a i m a n  (figure 3), t h e  s t r a t u m  f ib rosum a n d  g r i seum 
superf ic ia le  shows a c lear  l a m i n a r  p a t t e r n  w i t h  2 b a n d s  
of s t rong  A C h E  a c t i v i t y  severed  b y  a wider  b a n d  w i t h  
m o d e r a t e  reac t ion .  I n  t h e  s t r a t u m  op t i cum,  t he  h i s to -  
chemica l  r eac t ion  is m o d e r a t e  or n e g a t i v e ;  in  L a c e r t a  a n d  
P s e u d e m y s  t he  s t r a t u m  o p t i c u m  is over la id  b y  a t h i n  
s t r a t u m  zonale  1 showing  m o d e r a t e  reac t ion .  B u C h E  ac- 
t i v i t y  is n o t  apprec i ab le  in  t he  opt ic  t e c t u m  of P s e u d e m y s  
a n d  C a i m a n ;  a v e r y  weak  r eac t ion  for B u C h E  is p r e s e n t  
in  N a t r i x  a n d  a more  in t ense  one in L a c e r t a  (figure 4), 
b o t h  local ized a t  level  of f ibrous  t e c t a l  layers.  T h e  h i s to -  
chemica l  con t ro l s  h a v e  conf i rmed  t he  r e s p e c t i v e  localiza-  
t i on  of A C h E  and  B u C h E :  t h e  r eac t ion  recorded  w i t h  
m e d i a  c o n t a i n i n g  ace ty l th iocho l ine  is n o t  sens i t ive  to  
i so -OMPA while  is i n h i b i t e d  b y  B W  284C51; t h e  c o n t r a r y  
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