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case of eledoisin-physalaemin and other peptides 2-4, in the 
analysis of the fragments obtained by enzymatic degrada- 
tion of phyllomedusin. 

Upon digestion with chymotrypsin it was soon evident 
that  the C-terminal half of the molecule had the same 
composition and sequence as that  of eledoisin. 

Pyr-Asn-Pro-Asn-Arg-Phe-Ile-Gly-Leu-Met-NH 2 
1 - - C h y m - 1 - - 1  [Chym 2] ]-Chym-3 ] IChym-4[ 

Three peptide bonds were, in fact, hydrolyzed with the 
release of 4 fragments, 2 of which were readily identified 
as methionine-amide (Chym-4) and as the tripeptide H -  
Ile-Gly-Len-OH (Chym-3). Furthermore, the specificity 
of the chymotryptic at tack allowed the precise localiza- 
tion of the phenylalanine residue adjacent to that  of iso- 
leucine, as in the C-terminal pentapeptide of eledoisin: 
-Phe-Ile-Gly-Leu-Met-NH2. The chymotryptic fragment 
Chym-2 migrated electrophoretically as a distinctly basic 
spot (E: .2= 1.5 Glu, ' and  Ea. 8 -- 0.84 His). I t  was 
positive to the Sakaguchi reagent and on total acid 
hydrolysis contained only the arginine and phenylalanine 
residues. To this fragment the dipeptide structure H-Arg- 
Phe-OH could be confidently assigned. The last spot 
(Chym-1) was positive only to chlorine, indicating the 
lack of free amino groups, it was steady at pH 1.2 and 
migrated anodically at neutral pH (Es. s = 0.45 Glu) 
indicating an acidic character. Its acid hydrolysate 
contained 1 mole of glutamic acid, one mole of proline and 
2 moles of aspartic acid. Hence, it was clearly the N- 
terminal tetrapeptide with the composition Pyr-[Pro, 2 
Asp]-OH. 

Upon tryptic digestion of phyllomedusin only the Arg- 
Phe bond was hydrolyzed, producing 2 pentapeptides 

Tryp-1  and Tryp-2. 

Pyr-Asn-Pro-Asn-Arg-Phe-Ile-Gly-Leu-Met-NH~ 
l - - -  Tryp-1 1 [ - - - -  Tryp-2 - - I  

One of the 2 pentapeptides was the N-terminal half- 
chain bearing the arginine residue in its C-terminal posi- 
tion, as deduced by the specificity of trypsin. The position 
of arginine was also indicated by the analysis of Chym-2 
and was definitely confirmed by digesting Tryp-1 with 
carboxypeptidase B which readily liberated this amino 
acid from the fragment. 

The N-terminal tetrapeptide (Chym-1) resulting from 
the chymotryptic digestion of phyllomedusin, or from 
digestion of Tryp-1 with carboxypeptidase B, was, on the 
other hand, completely resistant to the at tack of the 
carboxypeptidases A and B and its sequence had to be 
deduced by other means. 

The electrophoretic migration of phyllomedusin itself 
(basic in both neutral and acidic media) and of the peptide 
Tryp-1 (basic at pH 1.2 and neutral at p H 5.8) demon- 
strated that  both the aspartic acid residues were present 
in the amide form. Furthermore, the chymotryptic 
attack between Chym-1 and Chym-2 indicated that  one 
of the asparagines had to be bound to the amino group of 
arginine. This was confirmed by submitting Chym-1 to 
hydrazinolysis which produced the fi-hydrazide of the 
aspartic acid. The uncertainty of the N-terminal part  of 
the chain, thus restricted to the relative positions of one 
of the asparagines and of the proline residue, was clorified 
by partial acid hydrolysis of Chym-1. In the acid hydro- 
lysates obtained by heating the fragment with 0.1 N HC1 
at 100~ for 1 or 2h, besides the individual free amino 
acids, the 2 dipeptides Pyr-Asp-OH and H-Pro-Asp-OH 
were in fact clearly identified. 

Riassunlo. Viene descritto l ' isolamento e il chiarimento 
delia struttura della phyllomedusina, decapeptide att ivo 
della pelle dell'anfibio sudamericano Phyllomedusa bi- 
color. La phyllomedusina 6 apparsa strutturalmente assai 
vicina alla eledoisina ea l l a  fisalemina. 
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C a r d i o t o n i c  Act ion  of 3 - D e o x y d i g i t o x i g e n i n  

Extending our serial studies on the structure-activity 
relationship of cardiotonic steroids r-a, the cardiac action 
of 3-deoxydigitoxigenin was studied in comparison with 
tha t  of digitoxigenin. 

Experiments were performed on the isolated frog's 
heart (STRAUB'S preparation). The STRAUB'S cannula 
contained 2.0 ml of Ringer's solution, the composition of 
which was as follows: NaC1 111 m M ;  KC1 2.7 m M ;  CaC12 
1.8 raM; NaHCOa 1.2 mM;  glucose 2.7 mM. The bathing 
medium was aerated via a fine polyethylene tubing 
inserted into the cannula. All the experiments were con- 
ducted at room temperature (20-25 ~ 

3-Deoxydigitoxigenin used was synthesized and kindly 
supplied by Dr. M. OKADA of Tokyo Biochemical Re- 
search Institute,  Tokyo 4. Digitoxigenin was obtained 
from the same source. Stock solutions of these two com- 
pounds were prepared, by dissolving them in 70% ethanol 
in a concentration of 1 mg/ml. Immediately before use, 
the stock solution of digitoxigenin was diluted to a 

desired concentration with distilled water. Because of 
the low water solubility of 3-deoxydigitoxigenin, the 
stock solution of this compound was first diluted with 
70% ethanol to make a solution of 100 ~g/ml, from 
which a solution of a desired concentration was prepared 
by dilution with distilled water. 

Prior to the administration of the drugs, an impair- 
merit of the contractile force was induced by reducing 
the calcium concentration of Ringer's solution to 0.6 raM, 
1/a of the normal. Then a small volume of the test solu- 
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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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