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Fig. 1. Alteration of tail-clip analgesia in mice by 3-carboxysalsolinol, 
with or without carbidopa pretreatment, and by L-DOPA. At least 
30 mice were used in each experiment. Analgesia testing was con- 
ducted 30 rain after injections. The responses to 3eSAL (from 40 to 
800 ~M/kg) and to L-DOPA (40 and 200 [xM/kg) are significantly dif- 
ferent from the acidic saline control (p < 0.05). The response to 
3cSAL (4 [~M/kg) with CD pretreatment is significantly differertt 
from the non-pretreated control (p < 0.015). 7:, Acidic saline con- 
trol; �9 L-DOPA; �9 , 3-earboxysalsolinol; A . . . .  , 3- 
earboxysalsolinol with earbidopa (120 [zM/kg) pretreatment. 
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Fig. 2. Alteration of tail-clip analgesia in mice by morphine with 3- 
carboxysalsolinol co-treatment and carbidopa pretreatment. At 
least 30 mice were used in each experiment. The analgesia tests were 
conducted 30 min after the injections. An asterisk (*) indicates values 
significantly different from the 13 [zM/kg morphine value (p < 0.05). 
X, Acidic saline control; II, morphine (13 [xM/kg); � 9  morphine 
(20 [zM/kg); A, morphine (27 ~xM/kg); D, morphine (13 [zM/kg) with 
earbidopa (120 [zM/kg). 

(200 [xM/kg) p roduced  e n h a n c e d  levels of ana lges ia  al- 
t h o u g h  s ignif icance was d e m o n s t r a t e d  w i t h  on ly  t he  
lowes t  M dose (13 [xM/kg). CD did  n o t  a l t e r  ana lges ia  
associa ted  w i t h  th i s  dose of M. However ,  t h e  c o m b i n a t i o n  
of M (13 ~M/kg) a n d  3cSAL (4 ~xM/kg) in  C D - t r e a t e d  
mice r e su l t ed  in a s ign i f ican t  increase  in t he  level  of 
analges ia .  In  con t ras t ,  L - D O P A  (200 ~M/kg) h a d  no  
inf luence  on ana lges ia  p roduced  b y  3/[. I t  was  s imi la r ly  
u n a l t e r e d  in C D - t r e a t e d  mice  rece iv ing  t he  low dose of 
M a n d  L - D O P A  (4 ~xM/kg). 
B l u m b e r g  et  al. f i rs t  d e m o n s t r a t e d  t he  ab i l i ty  of N to  
c o u n t e r a c t  t he  ac t ions  of op ia t e s lL  I n  t he  p r e s e n t  s tudy ,  
c o - t r e a t m e n t  w i t h  N abol i shed  ana lges ia  assoc ia ted  w i t h  

t h e  m a x i m a l  responses  to  3cSAL, 3cSAL w i t h  CD a n d  
L - D O P A  (figure 1), and  w i t h  M a n d  c o m b i n a t i o n s  of M 
a n d  o the r  subs t ances  (figure 2). 
The  ev idence  p r e sen t ed  here  shows t h a t  3cSAL, or i ts  
d e c a r b o x y l a t e d  p r o d u c t  SAL, can  express  a n  analges ic  
response  t h a t  is a n t a g o n i z e d  b y  N: This  suggests  t h e  
poss ib i l i ty  of an  ac t ion  on  cen t r a l  op ia te  recep tors  13. 
R e c e n t  work  has  shown  t h a t  SAL has  a f f in i ty  for t h e  
op ia te  recep tors  in t he  f i e ld - s t imula ted  gu inea-p ig  i l eum 13 
on  wh ich  i t  ac ts  as a weak  agon i s t - an t agon i s t .  The  bi-  
phas ic  ana lges ia  p a t t e r n  ev inced  b y  3cSAL m a y  r ep re sen t  
a h ighe r  a f f in i ty  of t he  i soquinol ine  for t h e  agonis t  re- 
c e p t o m e r  w i t h  increas ing  i n t e r ac t i on  w i t h  t he  a n t a g o n i s t  
con f igu ra t i on  occur r ing  a t  g rea te r  concen t r a t i ons .  
C o - t r e a t m e n t s  of 3eSAL (200 FM/kg) and  M cons i s t en t l y  
increased  t he  level  of ana lges ia  over  t h a t  of M alone.  The  
app l i ca t i on  of t he  conse rva t i ve  e v a l u a t i v e  sample  pro-  
po r t i ons  m e t h o d  of ana lys i s  revea led  t h a t  t he  accep ted  
level  of s ignif icance was ach ieved  w i t h  on ly  t he  lowest  dose 
of M. E v e n  so, th i s  c a n n o t  be  cons idered  to  ref lect  an  
add i t i ve  M-3cSAL in t e r ac t i on  as t he  increased  level  of 
ana lges ia  is n o t  s ign i f i can t ly  d i f fe ren t  f rom t h a t  p roduced  
b y  t he  3eSAL alone. The  poss ib i l i ty  of such  an  i n t e r a c t i o n  
occur r ing  is, however ,  sugges ted  b y  t he  s t u d y  in w h i c h  
3cSAL (4 ~xM/kg) was c o m b i n e d  w i t h  t he  low dose of M 
in C D - p r e t r e a t e d  mice. In  t h i s  case, t h e  e l eva t i on  of 
analgesic  responses  were s ign i f i can t ly  h ighe r  t h a n  those  
of M alone, M in deca rboxy la se  i n h i b i t e d  an ima l s  a n d  
of t h e  i soquinol ine  in t he  p r e t r e a t e d  mice.  Th i s  s t u d y  
ind ica tes  t h a t  3cSAL, or SAL, can  p roduce  op ia te -  
assoc ia ted  analgesia .  The  p r e s e n t  in  v ivo  resu l t s  p rov ide  
some e n d o r s e m e n t  for h y p o t h e s e s  t h a t  i soquinol ines  m a y  
un i fy  e t h a n o l  a n d  op ia te  dependenc ies  14, is. 

11 H. Blumberg, H. B. Dayton, M. George and D. N. Rapaport, 
Fed. Proc. 20, 311 (1961). 

12 C.B. Pert and S. H. Snyder, Molec. Pharmac. 10, 868 (1974). 
13 M.G. Hamilton, A. M. Marshall, K. ]glum and M. Hirst, Phar- 

macologist J8, 132 (1976). 
14 V.E.  Davis and M. J, Walsh, Science 167, 1005 (1970). 
15 G. Cohen and M. Collins, Science 767, 1749 (1970). 

Effects  of c a r m i n e  and c a r m i n i c  acid on e m b r y o n i c  t i s s u e  cel l  cu l tures  

L. Marzona ,  O. M. Olivo, G. Volpi  and  G. Toni  

Anatomical Institute, Medical Faculty University o/Modena, via Berengario 15, [-41100 Modena 
(Italy), 5 November 1976 

Summary. The  biologica ! r eac t ion  to  ca rmine  a n d  ca rmin ic  acid a t  cel lular  level on ' in  v i t ro '  cu l tu res  was t e s t ed  a n d  
s ign i f i can t  va r i ab le s  were control led .  Resu l t s  sugges ted  t h a t  p ro l i fe ra t ion  and  m e t a b o l i s m  of these  cu l tu res  were n o t  
af fected b y  t he  2 s ta ins .  

Recent ly1 ,2  i t  was  sugges ted  t h a t  c a r m i n e  induced  da-  cu l tu res  were care fu l ly  s tud ied .  Cul tures  were  f rom em- 
m a g i n g  ac t ion  w i t h  t e r a t o g e n e t i c  effects  in  mice.  I n  t h e  b ryon i e  m y o c a r d i u m  and  t e n d o n s  of ch icken  and  severa l  
p r e sen t  work,  t he  biological  r eac t ions  a t  t h e  cel lular  level  m a m m a l i a n  species. Ca rmine  or ca rmin ic  acid so lu t ions  
on  b o t h  h a n g i n g - d r o p  and  m o n o l a y e r e d  ' in  v i t r o '  t i ssue  were su1~plemented to t h e  cu l tu re  m e d i u m  (p lasma a n d  
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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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D a u n o m y c i n - b a n d s  are s imi lar  to Q-bands  on c h r o m o s o m e s  of Vicia faba 
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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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