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Desamino-arginine-vasopressin, an Analogue of 
Arginine-vasopressin with High Antidiuretie 

Activity 

Inves t iga t ions  in to  t he  basic  pharmacolog ica l  qual i t ies  
of a large n u m b e r  of syn the t i c  pep t ides  re la ted  to  the  
n e u r o h y p o p h y s i a l  h o r mones  showed  t h a t  re la t ive ly  small  
modi f ica t ions  of t he  s t ruc tu re s  occurr ing  in n a t u r e  can 
affect  t h e  biological  ac t iv i t ies  to  a va ry ing  e x t e n t  x,2. 
A m o n g  t h e  modi f i ca t ions  wh ich  were  carr ied  ou t  on t h e  
N - t e r m i n a l  end  of t h e  molecules,  t he  e l imina t ion  of the  N- 
t e rmina l  amino  group  of oxy toe in  has  been  shown to  have  
no dele ter ious  effect  on t h e  ac t iv i t ies  of  th is  ho rmone  3,4. 
Most  oxytoc in- l ike  p roper t i e s  are  even  enhanced  by  th is  
modi f ica t ion  ~-v. R e m o v a l  of t he  N- t e rmina l  amino  group  
of lys ine-vasopress in  p roduces  no change  in i ts  ant i -  
d iure t ic  ac t iv i ty ,  b u t  causes  a loss of hal f  its pressor  
effect  s. 

We  have  inves t iga t ed  the  effect  of the  same modif ica-  
t ion  on arg in ine-vasopress in .  

Methy l  L-pheny lManina te  was  r eac ted  wi th  2, 4, 5-tri- 
ch lo rpheny l  O ,N-b i s -benzy loxyca rbony l -L- ty ros ina t e  to  
yield m e t h y l  O, N - b i s -  b e n z y l o x y c a r b o n y l -  L- t y rosy t -  I.- 
pheny la l an ina te .  Af te r  r emova l  of t h e  benzy loxyca r -  
bony l  g roups  b y  h y d r ogen  b romide  in acetic  acid, th is  
d ipep t ide  was  condensed  wi th  2, 4, 5 - t r ich lorphenyl  S- 
benzy l - /%mercap toprop iona te  to  m e t h y l  S-benzyl-f l -mer-  
c a p t o p r o p i o n y l - L - t y r o s y l - L - p h e n y l a l a n i n a t e .  This  was 
c o n v e r t e d  over  t he  hyd raz ide  to  t he  co r respond ing  azide, 
which  was reac ted  wi th  L-glu taminyl -L-asparaginyl -S-  
benzyl-L-cysteinyl-L-prolyl-G-tosyl-L -arginyl-glycinamide 
to give S - b e n z y l - ~ - m e r c a p t o p r o p i o n y l - L - t y r o s y l - L - p h e n y l -  
alanyl-  L -g lu t aminy l -L -a spa rag iny l -S -benzy l -L -cys t e iny l -  
L- p ro ly l -  G- t o s y l -  L- a rg iny l -  g tyc inamide  (m. p. 196 ° ; 
[m]~ = - - 3 6 . 5  ° in  d i m e t h y t f o r m a m i d e .  Calculated for  
C ,vHsaO~N~S ~ • 1HzO: C 56.5; H 6.1; O 16.9; N 13.8; 
S 6 .8%.  F o u n d :  56.5; H 6.2; O 17.1; N 14. t ;  S 6.7%).  
R e m o v a l  of t he  p ro t ec t i ng  groups  by  t r e a t m e n t  w i th  
sod ium in l iquid ammonia ,  followed by  ox ida t ion  wi th  
h y d r o g e n  perox ide  and  coun te r - cu r r en t  d i s t r ibu t ion  
(K = 0.33) in t h e  s y s t em see -bu tano l /wa te r / ace t i c  acid 
(120: 160: 1) y ie lded desamino l -a rg in ine -vasopress in  di- 
ace ta te ,  which  was  p roved  to  be  pure  by  d i f ferent  
c h r o m a t o g r a p h i c  and  e lec t rophore t ie  m e t h o d s  and  gave 
t h e  cor rec t  amino  acid compos i t ion  on hydrolys is .  
( [ ¢ ¢ ~ = - - 9 2 . 5  ° in 0 .1N acet ic  acid. Calcula ted  for 
C , sH**O~N~tS2-2CH3COOH:  C 50.5; H 6.1; O 21.5; 
N 16.5; S 5.4%. F o u n d :  C 50.2; H 6.2; O 21.6; N 16.2; 
S 5.6%.) 

In  o rde r  to  assess the  main  pharmacolog ica l  act ivi t ies  
of t he  new pept ide ,  it  was  compa red  wi th  t h e  3rd In t e r -  
na t iona l  S t a n d a r d  for Oxytocic ,  Vasopressor  and  Ant i -  
d iure t ic  Subs tances  ~ in five tes ts .  Two so-called vaso-  
pressin-l ike act ivi t ies  were measu red  : the  pressor  po t en c y  
in r a t s  u n d e r  u r e t h a n e  anaes thes ia  a f te r  p r e t r e a t m e n t  
w i th  an  adrenerg ic  b locking agen t  ~°,~ and  the  ant i -  
d iure t ic  ac t iv i ty  in ra t s  w i th  a h igh  level of ur ine secre t ion  
induced  b y  oral  a d m i n i s t r a t i on  of w a t e r  a n d  alcohoI ~ - ~ .  
The  so-called oxytoc in- l ike  ac t iv i t ies  were  assayed  on  iso- 
la ted  uter i  of oes t rous  ra t s  x~, on the  ar ter ia l  b lood  pressure  
of roos te rs  anaes the t i z ed  wi th  p h e n o b a r b i t a l  sod ium x~, x~ 
and  on t h e  m a m m a r y  g land  of l ac t a t ing  r abb i t s  unde r  
u r e t h a n e  anaes thes ia  ~s, x~. 

The  act ivi t ies  of desamino~-arginine-vasopress in ,  as de- 
t e r m i n e d  in t h e  above  m e n t i o n e d  tes ts ,  are s u m m a r i z e d  
in t he  Table,  which  also con ta ins  for compar i son  the  cor- 
r e spond ing  po tenc ies  of a rg in ine-vasopress in .  All f igures 
refer  to  I n t e r n a t i o n a l  Uni t s  pe r  mg pep t i de  (free base).  I t  
is e v i d e n t  f rom these  values,  t h a t  of t he  oxytoc in- l ike  
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Dose-response curves of the antidiuretic activity of arginine-vaso- 
pressin (3rd International Standard = - - )  and desaminol-arginine • 
vasopressin ( . . . . .  ) in the rat. Each value (x = arginine-vasopres- 
sin; • ~ desaminol-arginine-vasopressin) is the average of 10 dose~ 

The difference in the slopes is statistically not significant. 
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activities of desamino*-arginine-vasopressin, only that on 
the chicken blood pressure is higher than the correspond- 
ing potency of arginine-vasopressin. The suppression of 
the N-terminai amino group of arginine-vasopressin does 
not equally affect the so-called vasopreesin-like activities. 
The pressor activity is practically unchanged, whereas the 
antidiuretic potency is approximately tripled. With an 
antidiuretic activity of 1300 IU/mg, desamino-arginine- 
vasopressin is the most active compound so far found in 
the field of the neurohypophysial peptides. The dose. 
response curves of arginine-vasopressin (Inten~tiomd 
Standard) and desamino*-arginine-vasopressin shown in 
the Figure were obtained in 6 rats by repeating each dose 
ten times in a fully randomized sequence. Statistical anal- 
ysis showed that  the calculated dose-response curves can 
be regarded as parallel. Consequently the high antidiuretic 

activity of demmdnot4qtnino-vampmmin is not confined 
to a particular does range, but can be cons/dered a8 p n -  
erafly vadid. 

Z t ~ a m . u . q a ~ ,  Die Syutheee und die phannakolofl-  
~hen  H a u p t ~ g ~  yon Deemnino*-Arsinin-Vuo- 
premin werden beechrteben. Dieeee Peptid b t  dutch eine 
hohe (1300 IE/ms) und rel~tiv selektive Imtidinretische 
Wirlammkeit &uqezetclmet. 

11. L. Hvoum~m. E. ST0nMZn. 
R. A. BOXUONNAS. t nd  B. B z n v z  

Foy~_A~q~simbor~oJ~ da~ 5dmdog AG, Bee;:. 
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G o n a d o t r o p h i c  Ac t iv i ty  in H y p o t h a l a m l c  
E x t r a c t s  

I t  has been published repeatedly that some hypotha- 
lamic extracts can release the pituitary hormones. Several 
authors claimed success in obtaining a hypothalamic ex- 
tract with LH releasing activity t-4. The depletion of 
ovarian ascorbic acid, the direct visualization of the tubal 
ova, the appearance of recent corpora lute~ in the an- 
drogenized sterile female rat, were used as a test of the 
LH release. The extracts used by these authors were pre- 
pared from rat or sheep brains. 

GUILLEMIN 4 reported that  the administration of hypo- 
thalamic extracts to sterile rats produced corpora lutes, 
and concluded from this and other evidence that theae 
extracts contained an LH releasing factor. For the general 
work of our laboratory, it was important to check this 
conclusion in the androgenized sterile hypophysectomized 
rats. 

Sheep hypothalamic extracts were prepared, following 
exactly the indication given by GUILLEMIN. Sterile rats 
were obtained by means of injecting them with 200 pg of 
testosterone propionate on the 4th day after birth. 

Animals were used when adult; some of them were 
hypophysectomized by way of parapharingeal or trgns- 
auricular technique. Extracts were injected intravenously 
immediately after they were prepared. When hypo- 
physectomized sterile rats were used, extracts were in. 
jected after the operation, as soon as the anitA! had re- 
covered. Injected animals were killed 48-72 h after the 
injection. Immediately before the injection of the extract 
one of the ovaries was removed, weighed, fixed in Helly 
solution and kept as control of the action of the extracts. 
Weight and appearance of the corpora lutea were taken 
as indicators of gonadotrophic activity. 

In  the first experiment 6 sterile rats and 8 hypophysec- 
tomized sterile rats were injected with hypothalamic ex- 
tracts. Corpora lutea were found in the ovaries of all the 
sterile rats and five out of eight hypophysectomised ster- 
ile rats showed also corpora lutea after the injection of 
hypothalamic extracts. In all the injected animals the 
weight of the remaining ovary increased. This experiment 
showed clearly that  the production of corpora lutea can- 
not be attributed to an LH releasing factor but to an in- 
trinsic gonadotrophic activity of the hypothalamic ex- 
tracts (Figure 1). 

A second experiment was undertaken in order to verify 
whether the gonsdotmphic activity was found throujhout  
the whole hypothalamus or  conc~t ra ted  In the region of 
the median eminence. 

Eight sterile fenude mr8 were injected with 
prepared from the resion of the median eminence (Figure 
2) and eight other rats with e~h,,cts prelxUUi with the 
r e ~  h y p o ~  

Every animal of the g ,  mp injected w i th  the extracts 
from the median eminence showed corpora lutea in their 
ovarim, where~ the premace o~ corpora lu tm amens  the 
aniauds of the group injected with the 'mmsiuin~ hypo- 
thalamus was shown by only one of them. This experi- 
ment pointed out that  the ip~mdotrophic activity of the 
h y p o ~  extracts w u  hisher in the msiou of the 
median eminence than in the remaining hypothalmn~.  
I t  is convenient to remember that  the neuroh ophymal 
tissue which constitutes the median eminence sod the 

I'/g. I. ~ of • e l  h~oph~mmmu~m/n,t. Left: the ovary 
t~om i ~  of the eah-aot. Itl~t: flu ~ .L . ,%.  
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