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t ions  (usual ly 0.02-0.06 ml) was added  to t he  b a t h i n g  
med ium.  E v e r y  10-15 rain, a n o t h e r  smal l  vo lume  of t h e  
t e s t  so lu t ion  was added  to t he  b a t h i n g  m e d i u m  to  p roduce  
a s tep-wise increase  in the  c o n c e n t r a t i o n  of t he  t e s t  
compounds ,  un t i l  t h e  h e a r t  w e n t  in to  a systol ic  arrest .  

The  resul t s  are s u m m a r i z e d  in t he  Table .  As can  be 
seen f rom th i s  table ,  desp i te  t he  absence  of 3 /%hydr0xy 
group,  3 -deoxydig i tox igen in  p roduced  a lmos t  as s t rong  
a ca rd io ton ic  ac t ion  as d ig i tox igen in  in th i s  p r epa ra t i on .  
Very  recent ly ,  ZI~RCHER et  al. 5 h a v e  r epo r t ed  t h a t  
3 -deoxydig i tox igen in  could induce  a m a r k e d  inh ib i t i on  
of a t r anspo re  A T P a s e  p r e p a r e d  f rom t he  h e a r t  muscle  
of the  guinea-pig,  a f ind ing  which  is in  good accordance  
w i t h  ours. 

Actions of digitoxigenin and 3-deoxydigitoxigenin on the isolated 
frog's heart (STRAUB'S preparation) 

Concentration 10 s 3 • 10 -s 10 -~ 3 x 10 -7 
(g/ml) 

/_~ --  + x 

+ + x 
Digitoxigenin + -- x 

l - -  + + x 
( - -  + + x 

--  + • 
3-Deoxydigitoxigenin - -  + x 

+ + x 
+ + x 

--, no effect; + ,  improvement of contractility without a tendency 
to systolic arrest; • systolic arrest. 

In  a p rev ious  c o m m u n i c a t i o n  a, we repor ted  t h a t  
14-deoxy-14/3H-uzar igenin  r e t a in s  ca rd io ton ic  ac t iv i ty ,  
despi te  t he  absence  of 14/%OH. Thus,  i t  is now c lear  
t h a t ,  aga ins t  t he  l ong - s t and ing  belief on  the  s t ruc tu re -  
a c t i v i t y  r e l a t ionsh ip  of t he  ca rd io ton ic  steroids,  n e i t h e r  
3/3-OH nor  14~-OH is ind i spensab le  for t he  ca rd io ton ic  
ac t ion  of t he  compounds .  

A p r e l i m i n a r y  r epo r t  of t he  p r e sen t  s t u d y  was read  a t  
t he  42nd A n n u a l  Meet ing  of t he  J a p a n e s e  P h a r m a c o -  
logical Socie ty  held  in Tokyo  on  t he  2Ild of April ,  19696. 

Zusammen/assung. Die I - te rzwirksamkei t  yon  3-Deoxy-  
d ig i tox igen in  a m  isol ier ten F roschhe rzen  wurde  gepri if t .  
I m  Gegensa tz  zur  b isher igen  Auf fassung  (3/~-Hydroxy- 
g ruppe  n o t w e n d i g  ftir ka rd io ton i sche  W i r k u n g  der  Digi- 
t a l i s -Verb indungen)  zeigte 3 -Deoxyd ig i tox igen in  e ine  
s t a rke  ka rd io ton i sche  Ak t iv i t g t .  
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T h e  Red  I m p u r i t y  in  T r y p a n  B lue  

Dyes such  as t r y p a n  blue, E v a n s  blue a n d  N iaga ra  
b lue  2t3, p r e p a r e d  b y  coupl ing  benz id ine  or a de r iva t i ve  
w i t h  a n  a m i n o n a p h t h o l d i s u l p h o n i c  acid, were i n t r o d u c e d  
in to  b io logy as v i t a l  s ta ins  a n d  l a t e r  used in t h e  measure -  
m e n t  of b lood volume.  Pub l i c a t i ons  on  these  biological  
uses c o n t a i n  n u m e r o u s  references  to  compl ica t ions  ar is ing 
f rom the  i nva r i ab l e  p r e s e n c e  of c o n t a m i n a t i n g  red  
c o m p o u n d s  in samples  of t h e  dyes. The  f i rs t  sy s t ema t i c  
s tudy ,  of t he  red i m p u r i t y  in  t r y p a n  blue, was  m a d e  b y  
KELLY ~, whose  p a p e r  also includes  a s u m m a r y  of t he  
ear l ier  l i t e ra tu re .  F u r t h e r  i n t e r e s t  in  t he  red impur i t i e s  
fol lowed t h e  d i scovery  t h a t  t r y p a n  blue  was b o t h  t e r a to -  
genic ~ a n d  carc inogenic  a, a n d  s u b s e q u e n t  r epor t s  of 
va r i ab l e  responses  to  d i f fe rent  commerc ia l  samples  of 
t r y p a n  blue  led to  suggest ions  t h a t  t he  r ed  i m p u r i t y  
m i g h t  be  t he  ac t ive  pr inc ip le  of t he  whole  dye. Exper i -  
m e n t s  on  f rac t ions  isola ted f rom commerc i a l  t r y p a n  blue  
sugges t  t h a t  th i s  is no t  so: t he  t e r a togen ic  a c t i v i t y  of 
t r y p a n  blue  is p r o b a b l y  due to i ts  m a j o r  blue c o m p o n e n t  ~, 5, 
whereas  t h e  carc inogenic  a c t i v i t y  appea r s  to  reside in a 
f u r t h e r  ' pu rp le '  i m p u r i t y  p r e s en t  in some samples  6. 
However ,  i t  is no t  ce r t a in  w h e t h e r  t he  red  i m p u r i t y  con- 
t r i bu t e s  to  t he  t e r a togen ic  or carc inogenic  p o t e n c y  of t h e  
whole  dye. A n  inves t i ga t i on  of t h i s  ques t ion  requi res  more  
of t h e  c o m p o u n d  t h a n  can  c o n v e n i e n t l y  be  p r e p a r e d  b y  
e x t r a c t i o n  f rom t h e  whole  dye. W e  h a v e  the re fore  
d e t e r m i n e d  t he  s t r u c t u r e  of t h e  red  impur i t i e s  of N iaga ra  

blue 2B (Colour I n d e x  no. 22610) and  t r y p a n  blue  (Colour 
I n d e x  no. 23850) w i t h  a v iew to  p r epa r ing  s y n t h e t i c  
samples  in  q u a n t i t y  for me tabo l i c  a n d  toxicological  
s tudies.  

A smal l  q u a n t i t y  of t he  red i m p u r i t y  of N iaga ra  b lue  
2]3, e x t r a c t e d  f rom t h e  whole  dye  as descr ibed  b y  BECK 
a n d  LLOYD ~, was  r educed  w i t h  d i th ioni te ,  acidif ied a n d  
t he  decolour ized so lu t ion  passed  t h r o u g h  a co lumn  of 
Dowex  1 (chloride form) to r e m o v e  an ionic  mate r ia l s .  
The  e lua te  gave  an  a b s o r p t i o n  s p e c t r u m  in 0 .1N  tIC1 a n d  
0 . 1 N  N a O H  iden t ica l  w i t h  t h a t  of 4 - a m i n o b i p h e n y U .  
P a p e r  e lec t rophores is  of t he  r educ t ion  p r o d u c t s  b y  t h e  
m e t h o d  of LLOYD and  BECK s was cons i s t en t  w i t h  these  
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be ing  4 - a m i n o b i p h e n y l  a n d  2, 8 - d i a m i n o - l - n a p h t h o l - 3 , 6 -  
d i su lphonic  acid, i nd i ca t i ng  t h a t  t he  red  i m p u r i t y  of 
N iaga ra  b lue  2B is 8 - am i no - 2 - ( 4 ' - b i pheny l azo ) - l - naph -  
tho l -3 ,6 -d i su lphon ic  acid (I). This  c o m p o u n d  was t h e n  
synthes ized ,  b y  coupl ing  d iazot ized  4 - a m i n o b i p h e n y l  w i t h  
8 - a m i n o - l - n a p h t h o l - 3 , 6 - d i s n l p h o n i c  acid (H-Acid) in 
a lka l ine  solut ion,  a n d  found  to be  iden t ica l  in a b s o r p t i o n  
s p e c t r u m  and  c h r o m a t o g r a p h i c  b e h a v i o u r  w i t h  t he  red  
i n : p u r i t y  of N i a g a r a  b lue  2B. I t  p r e s u m a b l y  arises as a 
b y - p r o d u c t  in  t he  syn thes i s  of N i aga r a  b lue  2B, t h r o u g h  
H-Ac id  coupl ing  a t  one b u t  r educ ing  t he  second d i azon ium 
group of a t e t r a zo t i z ed  benzidine .  A para l le l  s t u d y  w i t h  
the  red  i m p u r i t y  of t r y p a n  blue  shows t h a t  th i s  is (II), 
t he  3, 3 ' - d ime thy l  ana logue  of (I) (see formula) .  O t h e r  

possible  s t ruc tu re s  for t h e  red i m p u r i t y  of t r y p a n  blue  
were considered,  such as (II) pars-substituted in  t he  
b i p h e n y l  m o i e t y  b y  OH (suggested b y  WEISEg), NH~ 
or C1. These  could arise b y  incomple te  t e t r a z o t i z a t i o n  
of benz id ine  or b y  incomple t e  coupl ing  followed b y  
s u b s t i t u t i o n  of t he  r e m a i n i n g  d i azon ium group.  E a c h  
of these  possibi l i t ies  was  e l imina t ed  b y  syn thes i s  of 
t he  a p p r o p r i a t e  b ipheny l s  and  of t he  monoazo  dyes 
r e su l t ing  f rom the i r  a lka l ine  coupl ing  w i t h  H-ac id  :0. 

Zusammenfassung. I so l ie rung u n d  StrukturaufklS~rung 
der  ro t en  K o m p o n e n t e  des t e r a t o g e n e n  u n d  ka r z inogenen  
Fa rbs to f f s  T r y p a n b l a u  : 8-amino-2-(3 ' ,  3 " - D i m e t h y l b i p h e -  
ny l -4 '  a zo ) -naph th -  1-ol- 3, 6-Disulphons~ure .  

CH a CH3 NFI 2 
\ / HO \ 

/ 
SOaNa 

Red Impurity of Trypan Blue (II) 
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I n d u c t i o n  b y  K i l l e d  P o s t - N o d a l  F r a g m e n t s  of the  D e f i n i t i v e  P r i m i t i v e  S t r e a k  in  th e  C h i c k  ~ 

I t  has  been  well  e s t ab l i shed  t h a t  t he  l iv ing  H e n s e n ' s  
node  of t he  ch ick  b l a s t o d e r m  induces  neura l  d i f ferent ia-  
t ion  w h e n  gra f ted  u n d e r  c o m p e t e n t  ch ick  ec tode rm 
(WADDINGTON ~, WOODSlDE 3, GALLERA and  CASTRO- 
CORREIA 4, PASTBt~NAK a n d  McCALLIO~ 5, and  VAKAET6). 
I t  h a s  also been  c lear ly  e s t ab l i shed  t h a t  H e n s e n ' s  node  
r e t a in s  i ts  i n d u c t i v e  capac i t y  a f te r  i t  h a s  been  ki l led w i th  
70% alcohol  or h e a t  (WADDINGTON 2 and  LEIKOLA and  
McCALLIONY). F u r t h e r m o r e ,  kil led H e n s e n ' s  node  also 
exer t s  an  i n d u c t i v e  inf luence  on c o m p e t e n t  a m p h i b i a n  
ec tode rm (VlSWA~ATH, LXlKOLA and  TOIVONENS). 

The  m a x i m u m  induc t i ve  capac i ty  of t he  def in i t ive  
p r i m i t i v e  s t r e a k  is loca ted  in H e n s e n ' s  node.  This  qua l i t y  
of t he  s t r eak  d imin i shes  r ap id ly  t ow ar ds  t he  pos te r ior  end  
of t he  s t r eak  (GALLERA9). I t  is well  k n o w n  f rom a large 
n u m b e r  of s tudies  t h a t  f r a g m e n t s  of t h e  def in i t ive  pr imi-  
t ive  s t r eak  t a k e n  more  t h a n  0.8 m m  b e h i n d  t h e  node,  
w h e n  i m p l a n t e d  in to  y o u n g  hos t  embryos ,  are incor-  
p o r a t e d  in to  t h e  hos t  e m b r y o  and  exe r t  no  i n d u c t i v e  
inf luence  on  t he  ep ib las t  of t he  host .  A t  best ,  these  t i ssues  
on ly  c o n t r i b u t e  to  t he  pe r iphe ra l  mesob la s t  of t he  hos t  
(GALLERA9 and  W'AHEED and  McCALLION :0). I t  has  been  
shown,  however ,  t h a t  u n d e r  ce r t a in  cond i t ions  of pre-  
t r e a t m e n t  w i t h  such  subs t ances  as cys te ine  or l i t h i u m  
chlor ide  pos te r io r  f r a g m e n t s  of t he  def in i t ive  p r i m i t i v e  
s t r eak  acqui re  some induc t i ve  capac i t y  (WAt~EED a n d  
MULHERKAR 11 a n d  WAHEED a n d  McCALLIONI~ U n d e r  
these  cond i t ions  t he  i m p l a n t e d  f r a g m e n t  r e t a in s  i ts 
in tegr i ty ,  p ro l i fe ra tes  and  d i f fe ren t ia tes  m e s o d e r m  and  
of ten  c h o r d a  and  exer t s  some neura l i z ing  inf luence on  
t he  hos t  ec toderm.  

The  p r e sen t  s t u d y  was u n d e r t a k e n  in order  to  discover  
w h e t h e r  kil led f r a g m e n t s  of the  pos te r ior  p a r t  of t he  
def in i t ive  s t r eak  could exe r t  a n y  i n d u c t i v e  ac t ion  on  
c o m p e t e n t  ec toderm.  U n d e r  these  cond i t ions  t he  frag- 
m e n t s  would  r e t a i n  t h e i r  i n t eg r i t y  b u t  would no t  pro- 
l i fera te  or d i f ferent ia te .  

The  embryos  used in these  e x p e r i m e n t s  were o b t a i n e d  
f rom W h i t e  Legho rn  eggs suppl ied  b y  a commerc i a l  
h a t c h e r y .  The  eggs were i n c u b a t e d  for  14-16 h a t  39 ~ 
Smal l  f r a g m e n t s  Of t he  p r i m i t i v e  s t reak ,  t a k e n  1.0 m m  
or more  pos te r ior  to  t he  node  of def in i t ive  p r i m i t i v e  
s t r eak  b las toderms ,  ki l led in 70% alcohol  and  t h o r o u g h l y  
r insed  in n o r m a l  sal ine so lu t ion  were used as implan t s .  
B l a s tode rms  s o m e w h a t  younge r  t h a n  t he  def in i t ive  s t r eak  
s tage were e x p l a n t e d  and  cu l tu red  a t  39 ~ accord ing  to 
t he  m e t h o d  of NEW :2. The  b l a s t o d e r m s  were br ie f ly  
exposed to UV- i r r ad i a t i on  in order  to  r e t a r d  t he i r  r a t e  
of deve lopmen t ,  a n d  t h e  i m p l a n t s  were inse r ted  b e t w e e n  
the  epibl~st  a n d  t he  h y p o b l a s t  a t  t h e  p e r i p h e r y  of t he  
embryos .  The  purpose  of t he  i r r ad i a t i on  was to p r e v e n t  
t he  i so la t ion  of t h e  i m p l a n t  f rom the  ep ib las t  b y  t h e  
o u t g r o w t h  of l a te ra l  m e s o d e r m  (LmKoLA a n d  MCCAL- 
LIONY). The  e m b r y o s  were e x a m i n e d  a f te r  2 4 - 3 0 h  in 
cul ture .  T h e y  were p h o t o g r a p h e d  as l igh t ly  s t a ined  whole  
mount s .  Subsequen t ly ,  t he  e m b r y o s  were e m b e d d e d  in 
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