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In  the  present  paper  we are  repor t ing  on some of t he  
analogues or  par t ia l  sequences which have  been found to  
be h ighly  active,  in some cases even  more so than  eledoisin 
itself. The  Table  indicates  the  level of ac t iv i ty  on guinea-  
pig ileum, and, where comparisons have  been made,  on 
rabb i t s '  and cats '  blood pressure;  all d a t a  referred to 
eledoisin t aken  as 100. (Where no s t andard  dev ia t ion  is 
given, da t a  m a y  be regarded as good approx imat ions  
only.) In  addit ion,  the  physical  proper t ies  and e lementa l  
analysis of these pept ides  are  given.  The  methods  used 
for the  synthesis  of these  pept ides  are described elsewhere 
in detai l  5. 

The  da t a  g iven in 4 h a v e  furnished evidence  t h a t  any  
a l tera t ion  to  t he  six amino  acids of the  C-t e rmina l  mo ie ty  
of the  eledoisin molecule  (i.e. -Ala-Phe- I le -Gly-Leu-Met -  
NH,)  is l ikely to yield biologically inac t ive  peptides.  This  
was recent ly  confirmed by  ano ther  group of workers% 
F r o m  the  present  d a t a  i t  will be ev iden t  t h a t  a l te ra t ions  
to the  five amino acids of the  N- te rmina l  moie ty  of ele- 
doisin (i.e. H-Pyr -Pro-Ser -Lys -Asp(OH)- ) ,  even changes 
affect ing the  acid or  basic groups,  do no t  interfere  to  any  
great  ex t en t  wi th  biological  ac t iv i ty .  I t  thus  appears  t h a t  
a lmos t  one-hal f  of the pept ide  chain  can be modif ied or  

even  left  ou t  w i thou t  subs tan t ia l  toss of biological  ac t iv i ty .  
Nevertheless ,  such modif ica t ions  do affect  t he  re la t ion  
be tween  the  biological  act ivi t ies ,  as measured  in the  dif- 
ferent  tests,  in an unpred ic tab le  m a n n e r  ~. 

Zusammen/assung. Die Eigenschaf ten  einer  Serie yon 
synthe t i schen  Pept iden ,  die m i t  Eledois in  s t rukture l t  und 
wirkungsm~ssig  v e r w a n d t  sind, werden  beschrieben.  

E.  GTORMER, ED. SANDRIN, 
and R. A. BOISSONNAS 

Medizinisch-biologische und Pharmazeutisch-chemische 
Forschungslaboratorien der Sandoz AG., Basel 
(Switzerland), March 13, 1964. 

ED. SANDRIN and R. A. BolssoN~AS, Helv. chim. acta 46, 1637 
(1963); 47, 417 and in press (1964). 
E. SCltRdDER and K. LOBKE, Exper. 20, 19 (1964). 

7 Further analogues of eledoisin arc described and discussed in the 
following paper (Part III), by L. DERNARDI, G. BoslsIo, F. CHIL- 
LEMI~ G. DE CARO, R. DE CASTIGLIONE;, V. ERSPARIClER, A. GLAES- 
SER, and O. GOi-'FRgDO (Exper. 20, 306 (1964)). The results 
reported by these authors are hi line with our own findings. 

S y n t h e t i c  P e p t i d e s  R e l a t e d  to  E l e d o i s i n  1 

In  a previous  paper  ~ a first  group of syn the t ic  pept ides  
re la ted to eledoisin was presented.  We wish now to repor t  
briefly some chemical  da t a  and biological  act ions of a new 
group of pept ides  s imilar ly  re la ted  to eledoisin or  to  its 
f ragments  3. Whi le  the  p rob lem of the  re la t ionship  be- 
tween the  chemica l  s t ruc ture  and the  biological  a c t i v i t y  
of eledoisin-like polypept ides  will be discussed in deta i l  
elsewhere, we wish, on the  grounds of the  former  2 and 
present  data,  to call a t t en t ion  here to a few essential  
points  : 

(1) I t  is possible to  reduce cons is ten t ly  the  size of the  
eledoisin molecule,  w i thou t  any  dras t ic  reduc t ion  in its 
biological ac t iv i ty ,  by  means  of a progressive e l iminat ion  
of the  N- te rmina l  amino  acid residue. A m i n i m u m  of f ive 
amino acid residues is needed in order  to have  an appre-  
ciable ac t iv i ty  (No. 8). This  increases sharply  in t he  C- 
t e rmina l  hexapep t ide  (No. 7) and reaches a high level  in 
the  oc tapep t ide  (No. 5). M a x i m u m  ac t iv i ty  is a t t a ined  in 
the  nonapep t ide  (No. 4), which is a p p r o x i m a t e l y  twice  as 
ac t ive  as eledoisin, even  if assayed in the dog blood pres- 
sure. 

(2) The  s t ructure  of the  h ighly  ac t ive  hexapep t ide  Ala- 
Phe-Ile-Gly-Leu-Met-lXIH~ (No. 7) has  been al tered step- 
wise by  changing  amino acid residues;  f rom the  d a t a  
repor ted  in the  Table  i t  m a y  be seen t h a t  subs t i tu t ion  of 
the  p.henytalanine residue produces a t r emendous  decay  
in the  specific biological ac t iv i ty .  The  same is t rue  for 
any  subs t i tu t ion  of the  leucine and me th ion inamide  resi- 
dues. The  only s t r iking except ions  are so far represented  
by  compounds  Nos. 39 and 40, where the  subs t i tu t ion  of 
the  me th ion inamide  w i t h  e th ion inamide  has caused  a 
5- to  6-fold increase in ac t i v i t y  4. 

Changes in biological a c t i v i t y  produced by  subs t i tu t ion  
of one of the  three remaining  amino acids are more irregu- 
lar and apparen t ly  unpredictable .  A high degree of ac- 
t iv i ty  is present  in compounds  Nos. 26, 27 and 29, where 
isoleucine has been replaced by  val ine  and phenylalanine.  
However ,  compounds  Nos. 25 and 28, where isoteucine 
has  been replaced by  leucine and alanine,  are  prac t ica l ly  

devoid  of ac t iv i ty .  Likewise subs t i tu t ion  of glycine fur- 
nishes in some cases ac t ive  compounds  (Nos. 30 and 32), 
in o ther  cases inac t ive  compounds  (No. 31). Final ly ,  
a lanine  can be replaced,  often wi th  advan tage ,  by a num-  
ber  of amino acids, the  mos t  in teres t ing  being lysine 
(No. 14), which  considerably  enhances  t he  biological  ac- 
t iv i ty .  I t  m a y  be fur ther  seen f rom the  Table  t h a t  t h rough  
sui table  subs t i tu t ion  of two amino acid residues (Nos. 29 
and 40) it  is possible to ob ta in  hexapep t ides  which are 
more  act ive,  even  on molar  basis, t h a n  eledoisin itself. 

(3) The  in t roduc t ion  of a D. amino  acid residue into the  
molecule  does no t  necessari ly des t roy  the  biological  ac- 
t iv i ty .  I n  the  case of No. 20 as compared  wi th  No. 16 
this  a c t i v i t y  is r a ther  enhanced.  

(4) Compounds  Nos. 41 to 47 show t h a t  a free t e rmina l  
amino  group is not  necessary for the  biological  ac t iv i ty .  

(5) The  ac t i v i t y  ra t io  be tween  eledoisin and a g iven 
eledoisin-like polypept ide  m a y  v a r y  conspicuously  accord-  
ing to  the  different  p repa ra t ion  of tes t -objec ts  used in t h e  
bioassay.  

Riassunto. Vengono descr i t te  le proprietor d i  una  serie 
di pept id i  s intet ici  affini a l l 'Eledois ina  sia per  la s t ru t t u r a  
che per  l ' a t t iv i tk .  

L.  BERN&RDI*, G. BoSlSlO*, 
F .  CHILLEMI*, G. DE CARO**, I{. DE CASTIGLIONE*, 
V. ERSPAMER**, A. GLAESSER*, and  O. GOFFREDO* 

Laboratori ricerche, Parmitalia, Milano*, and Istituto di 
Farmacologia dell' Universith di Parma** (Italy), 
March 13, 1964. 

1 Part III. For part II see s; for part I see ~. 
s B. CAMERINO, G. DE CARO, R. A. BOlSSO~NAS, ED. SANDRIN, and 

E. ST~RMER, Exper. 19, 339 (1963). 
3 In the paper by E. STORMER, ED. SANDRIN, and R. A. BOISSONNAS 

(Part II) in this same issue (Exper. 20, 303 (1964)) another large 
group of peptides related to eledoisin is presented and discussed. 

4 The biological activities of various polypeptides having as C- 
terminal amino acid S-alkyl-homocysteinamides and their homo- 
logues will be the subject of a later report. .  
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