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Les lipides sont extraits par  la m6thode de PAYSANT et 
al. x~ et lav6s par la m6thode de Folch-Pi. Les lipides sont 
chromatographi~s sur couche mince (500 t~m) s. Chaque 
classe de phospholipides est 61u6e par CHCla-CH~OH 
2 : 1 v]v. On d6termine l 'activit6 par comptage en scintilla- 
tion sur une partie aliquote et on dose le phosphore sur 
une autre partie aliquote par la m6thode de CHE~ ~. 

Rdsultats et discussion. La d6carboxylation de la phos- 
phatidyls6rine en pr6sence de mitochondries de foie de rat  
est 6tudi6e par deux s~ries d'exp6rieuces: par d6termina- 
tion de l 'activit~ sp6cifique de la phosphatidyMthanolamine 
form6e en utilisant un substrat marqu6 au ~*P, et par me- 
sure de l~CO, apr6s incubation de substrat  marqu6 au 
14C. 

a) Activit6 sp~cifique de la ~P-phosphatidyl6thanolamine 
form6e. L 'act ivi t6 sp6cifique de la ~*P-phosphatidyls6rine 
mise en r6action est 2760 cpm/~zgP, compte tenu de la 
phosphatidyls~rine propre ~ la fraction mitochondriale. 
Les r6sultats de nos essais sont consign6s darts le Tableau I. 

I1 ressort de l 'examen de nos r6sultats que les rehears en 
a*P-phosphatidyl6thanolamine et en ~P-phosphatidylcho- 
line des milieux d' incubation diminuent en pr6sence 
d 'AEP.  I1 n 'est  pas surprenant que Faction de I 'AEP 
s'exerce 5. la lois sur la biosynth~se de la phosphatidyl- 
6thanolamine et sur celle de la phosphatidylcholine, 
puisqu'au cours de la synth~se des 16cithines, la m6thyla- 
tion affecte la mol6cule de phosphatidyl-6thanolamine. 

Le calcul des variations relatives des activit6s sp6ci- 
fiques (Figure I) fait apparaitre une diminution de la 
~P-phosphatidyl6thanolamine form6e, respectivement de 
7% et de 21% en presence de 1,8 m M  et de 6,3 m M  
d 'AEP.  L'appari t ion de la ~*P-phosphatidylcholine di- 
minue de 14% et de 21%. 
b) Mesure de la radioactivit6 du z~CO= form6. L'activit6 
sp6cifique de la x~e-phosphatidyls6rine (0,4 g2V/) raise en 
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Fig. 2. Variations relatives de l'activit6 du ~*CO= form6 en fonction de 
la concentration en AEP. 

r6action est 27 600 cpm/~tM. Nous avons fair 4 essais dont 
les concent ra t ions  en A E P  sont de 0-2,5×10-33af, 
5 × 10-SM et 7,5 × 10-aM. Les ehiffres consign6s dans le 
Tableau I I  rapportent  l 'activit~ totale du gaz carbonique 
d~gag~ au cours de l ' incubation, 

Le calcul des variations relatives des formations de 
14CO~ (Figure 2) montre une importante diminution de la 
d~carboxylation en presence d 'AEP.  Le ph6nom~ne 
atteint  un maximum (abaissement de 43%) pour une 
concentration de 5 m M  d ' A E P  dans le milieu d'incuba- 
tion. A une concentration de 7,5 m M  d ' A E P  la d~car- 
boxylation est diminu6e de 32%. 

Nos r~sultats montrent  l ' inhibition par I 'AEP de ta 
r~action de d6carboxylation de la phosphatidyls~rine en 
phosphatidyl6thanolamine : Phosphatidyls6rine --~ Phos- 
phatidyl~thanolamine + CO,. Ils confirment les t ravaux 
concernant l 'effet de ce compos6 sur la biosynth~se des 
phospholipides c~r~braux"; des incubations de 3~P-ortho- 
phosphate en presence de coupes de cerveaux de souris et 
d ' A E P  aboutissaient, pour des concentrations en A E P  
inf~rieures ~ 5×10-3M,  k une accumulation de 3,p_ 
phosphatidyls~rine et ~t une diminution des autres phos- 
phoaminolipides. Dans l '6tat  actuel de ca travail,  il n 'est 
pas possible de pr$ciser le m~canisme de l ' inhibition exer- 
c~e par I 'AEP. On peut cependant rapprocher ces ph6no- 
m~nes de l 'effet inhibiteur exerc6 par des phospholipides 
synth~tiques sur les phospholipases A 15 et C le et qui d~- 
montre l ' intervention de ces compos6s darts le m6tabo- 
lisme des phospholipides. 

Summary. Diminution of in vitro phosphatidylserine 
decarboxylation by adding 2 aminoethylphosphonic acid 
to a mitochondrial  suspension of ra t  l iver was observed. 
When 3~P-phosphatidylserine is used as the labelled sub- 
strate, there is a noticeable decrease in the specific acti- 
v i ty  of 32P-phosphatidyl-ethanolamine formed; when the 
labelled substrate is 14C-phosphatidylserine there is a simi- 
lar reduction of the amount  of z'CO, recovered. 
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Inhibition of Angiotensin I Converting Enzyme and Kininase in Rabbit Plasma by Bradykinin 
Potentiating Peptide B (Pyr-Gly-Leu-Pro-Arg-Pro-Lys-Ile-Pro-Pro) 

Several bradykinin potentiat ing factors have been re- 
ported by some investigators 1-1°, and some of these 
potentiat ing factors have been shown to have an inhi- 
bi tory act ivi ty  on converting enzyme and kininase acti- 
vity.  Recently a new bradykinin potentiat ing peptide 13 
(BPP), Pyr-Gly-Leu-Pro-Pro-Arg-Pro-Lys-Ile-Pro-Pro, 
was isolated from the venom of Agkistrondon, and the 
amino acid sequence of the peptide was determined by 
KATO and SUZUKI lx,12. These reports st imulated us to 

investigate the effect of this B P P  on kininase and con- 
vert ing enzyme activities in plasma. 

Materials and methods. The enzyme material  was pre- 
pared from rabbit  plasma by means of ammonium sulfate 
fractionation, DEAE-Sephadex  A-50 column chromato- 
graphy and Sephadex G-200 gel fil tration according to 
the purification method of converting enzyme as reported 
previously 13. The enzyme preparation had a kininase 
act ivi ty  as well as a converting enzyme activity. For 
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t he  d e t e r m i n a t i o n  of t h e  c o n v e r t i n g  e n z y m e  ac t iv i ty ,  
6 × 10~ p21f of s y n t h e t i c  ang i o t ens i n  I ( f rom t h e  I n s t i t u t e  
for  P r o t e i n  Resea rch ,  O s a k a  U n i ve r s i t y )  was  i n c u b a t e d  
for  15 m i n  w i t h  1.3 m g  (p ro te in  a m o u n t )  of t h e  e n z y m e  
in  f i na l  v o l u m e  of 1.2 m l  in  t h e  p re sence  of  0 .9% of  
NaC1 in  0 . 0 0 1 M  of p h o s p h a t e  buffer ,  p H  7.2. T h e  a m o u n t  
of a n g i o t e n s i n  I I  f o r m e d  was d e t e r m i n e d  b y  r a t  u t e r u s  
a s s a y ~ .  F o r  t h e  d e t e r m i n a t i o n  of k in inase  ac t iv i ty ,  
6 × 10 * p M  of s y n t h e t i c  b r a d y k i n i n  (Sandoz)  was incu-  
b a t e d  in  t he  s ame  w a y  as  t h a t  of c o n v e r t i n g  enzyme.  

Fo r  t h e  in  v i v o  e x p e r i m e n t ,  t h e  r e sponse  of t he  b lood 
p ressu re  in  t he  ca ro t id  a r t e r y  of a n  a n e s t h e t i z e d ,  pen t r i -  

I n  vivo experiment. 1 vg  of B P P  d id  n o t  c h a n g e  t h e  
e l eva t i on  of b lood  pressure  b y  a 5 ng  a n g i o t e n s i n  I 
in jec t ion ,  10 vg  of B P P  d i m i n i s h e d  t h e  e l e v a t i o n  of 
b lood  p re s su re  in  50%,  20 ~zg of B P P  a l m o s t  abo l i shed  
t h e  e l e v a t i o n  of  b l o o d  pressure ,  a n d  50 ~g of  B P P  
abo l i shed  c o m p l e t e l y  t h e  e l eva t i on  of b lood  p re s su re  b y  
ang io t ens in  I in jec t ion ,  T h e  d a t a  of b ioa s say  a re  i l lu-  
s t r a t e d  in  t h e  F igure .  These  f ac t s  sugges ted  t h a t  in  v i v o  
i n h i b i t i o n  of c o n v e r t i n g  e n z y m e  is also s h o w n  b y  B P P .  

The  f ina l  i n c u b a t i o n  p r o d u c t  for  h u m a n  r en in  a c t i v i t y  
acco rd ing  to  PXCKENS e t  al. x* was in j ec t ed  to  t h e  r a t  
before  a n d  a f t e r  50 ~g of B P P  in jec t ion ,  a n d  t he  pressor  
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Effects of bradykinin potentiating peptide B (Pyr- 
Gly-Leu-Pro-Pro-Arg-Pro-Lys-Ile-Pro-Pro) on rat 
blood pressure response to angiotensin I and II. 
A-I, angiotensin I; A-II, angiotensin II; B, 
bradykinin potentiating peptide; S, samples for 

f5 B human plasma renin activity according to PlCKEr¢'S 
5D[I~ ~ method. 

n i u m - t r e a t e d  a n d  v a g o t o m i z e d  W i s t a r  r a t  was  r ecorded  
on  a k i m o g r a p h .  T h e  re sponse  of t h e  b lood  pressure  for  
a n g i o t e n s i n  I was  c o m p a r e d  before  a n d  a f t e r  t h e  B P P  
in j ec t ions  (1 ~g, 10 Ezg, 20 ~g a n d  50 vg  in  0.1 ml  of 
sal ine)  t h r o u g h  t h e  f emora l  vein .  

Results. B P P  a t  a c o n c e n t r a t i o n  of 105 p M  d id  n o t  
show a n y  con t r ac t i l e  a c t i v i t y  on  r a t  u t e r u s  a n d  d id  n o t  
show a n y  p re s se r  or  depresso r  a c t i v i t y  o n  r a t  b lood  
pressure .  B P P  d id  n o t  c h a n g e  t he  s e n s i t i v i t y  n o r  t h e  
c o n t r a c t i l e  a c t i v i t y  of t h e  u t e r u s  for  a n g i o t e n s i n  I a n d  I I ,  
a n d  b r a d y k i n i n .  50 p~g of B P P  d id  n o t  c h a n g e  t h e  p re s se r  
r e sponse  to  a n g i o t e n s i n  I I .  5 ~g of B P P  p o t e n t i a t e d  t h e  
depresso r  ac t ion  of b r a d y k i n i n .  

I n  vitro experiment. The  i n h i b i t o r y  ac t iv i t i e s  of B P P  
on  c o n v e r t i n g  e n z y m e  a n d  k in ina se  in v i t r o  are  s h o w n  in 
t h e  Tab le .  B P P  a t  a - c o n c e n t r a t i o n  of 10 ~ p M  caused  a 
c o m p l e t e  i n h i b i t i o n  of c o n v e r t i n g  e n z y m e  a c t i v i t y  a n d  
80% i n h i b i t i o n  of  k in ina se  ac t i v i t y .  B P P  a t  a concen-  
t r a t i o n  of 103 p M  caused  50% i n h i b i t i o n  of c o n v e r t i n g  
e n z y m e  a c t i v i t y  a n d  30% i n h i b i t i o n  of k in ina se  ac t iv i ty .  
As r ega rds  t h e  b e h a v i o u r  of t h e  e n z y m e  p r e p a r a t i o n  
a g a i n s t  B P P ,  no  p o s i t i v e  resu l t s  were  f o u n d  for  t h e  dif-  
ference  b e t w e e n  c o n v e r t i n g  e n z y m e  a n d  k in inase .  

Inhibitory potencies of bradykinin potentiating peptide B (Pyr- 
Gly-Leu-Pro-Pro-Arg-Pro-Lys-Ile-Pro-Pro) on plasma converting 
enzyme and kininase 

Concentration of BPP 
(pM) 

Inhibitory percent o1 

Converting enzyme Kininase 
(%) (%) 

10 s 95-100 70-80 
104 80 50-60 
10 a 50 20-30 
10 ~ 0-10 0 
10 ~ 0 0 

Incubation: angiotensin I (6× 10 ~ pM), enzyme (1.3 mg of protein) 
and BPP was incubated in 1.2 ml of 0.00IM phosphate buffer-saline 
pH 7.2, for 15 rain at 37°C. 

a c t i o n  of t h e  so lu t ion  was  abo l i shed  c o m p l e t e l y  a f t e r  
B P P  in jec t ion .  Th i s  f ac t  sugges t ed  t h a t  t h e  p r o d u c t  of 
r en in  a s say  of PICKERS' m e t h o d  was  a n g i o t e n s i n  I. 

Zusammen/assung. Das  B r a d y k i n i n - p o t e n z i e r e n d e  Pep-  
r id  B ( P y r - G l y - L e u - P r o - P r o - A r g - P r o - L y s - I l e - P r o - P r o )  
v e r h i n d e r t  in  v i t r o  u n d  in  r i v e  die A k t i v i t ~ t  de r  P l a s m a -  
k in ina se  u n d  des  ~conver t ing~)-Enzyms.  

E .  UEDA I~, T.  KOKUBU, 
H.  AKUTSU a n d  Y.  YAMAMURA 

The Third Department el Medicine, 
Osaka University Hospital, Fukushima-ku, 
Osaka (Japan), 26 March 1971. 

1 S. H. FERREIRA and M. ROCHA E SXLVA, Bioehem. Pharmac. 1/, 
1123 (1962). 
A. J. OSBAHR~ J. A. GLADNEK and K. LAK[, Biochim. biophys. 
Acta 86, 535 (1954). 

3 j .  A. GLADNERj P, A, ~fURTAUGH t J. E. FOLK and K, LAIn, Ann. 
N.Y. Acad. Sci. 104, 47 (1963). 

4 p. N. AARSEN, Br. J. Pharmac. 32, 453 (1968). 
5 U. HAMBERG, P. ELY and P. STELWAGEN, Pharmacology o[ Hor- 

monal Polypepti~s and Proteins (Plenum Press, New York 1968), 
p. 626. 

s K. BULUK and M. MALOFmJEW , Br. J. Pharmac. 35, 79 (1969). 
7 S. H. FERREIRA, Br. J. Pharmac. 24, 163 (1965). 
s S. H. FEEREIRA, L. J. GREENE, V. A. ALABASTER, Y. S. BAKULE 

and J. R. VANE, Nature 225, 379 (1970). 
g J, W. ALKEN and J, R, VANE, Nature, Lend. 228, 30 (1970). 

10 j .  1~1. STEWART, S. H. FERREIRA and L. J. GREENE~ Biochem. 
Pharmac., in press (1971). 

11 H. KATe and T. SUZUKI, Prec. Japan Acad. 46, 176 (1970). 
~= H. KATe and T. SeZUKL Experientia 26, 1205 (1970). 
13 E. UEDA, H. AKUTSU, T. KOKUBU and Y. YAMAMURA, Jap. Cir- 

culation J., in press (1971). 
14 p. T. PICKERS, F. M, BuMPUS, A. M. LLOYD, R. R. S~EBY and 

L. H. PACE, Circulation Res. 17, 438 (1965). 
is Acknowledgment. The authors wish to thank Dr, H. KATe of 

Institute for Protein Research, Osaka University, for his kind 
supply of BPP. Thanks also Dr. S. SAKAKIBARA of Institute for 
Protein Research, Osaka University, for his kind supply of synthetic 
angiotensin I and bradykinin. 


