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Effects  of a Crys ta l l ine  P r o t e i n a s e  f r o m  Bacillus 
subtilis ( N a g a r s e )  on  A n g i o t e n s i n s  I and  II 

The  vasopresso r  po l ypep t i de  s u b s t a n c e  A is fo rmed  
w h e n  f rac t ion  IV-4  of h u m a n  p l a s m a  is i n c u b a t e d  w i t h  
c rude  p r e p a r a t i o n s  of a -amylase  ob t a ined  f rom the  g r o w t h  
m e d i u m  of Bacillus subtilis ~,~. According  to  WALASZEK 
et  al. 8, th i s  s u b s t a n c e  is v e r y  s imi la r  to  t he  oc t apep t i de  
ang io t ens in  I I ,  a n d  in fact ,  CARLINI a n d  HUGGINS 4 h a v e  
s h o w n  t h a t  c rude  p r e p a r a t i o n s  of ~-amylase  fo rm angio-  
t e n s i n  I I  f rom i ts  p recurso r  ang io tens in  I. However ,  t h e  
l a t t e r  a u t h o r s  were u n a b l e  to  d e m o n s t r a t e  a n y  c o n v e r t i n g  
a c t i v i t y  in  a c rys ta l l ine  sample  of the  enzyme.  Th i s  sug- 
ges ted  t h a t  t he  pep t id ic  a c t i v i t y  m i g h t  r a t h e r  be  due  to 
impur i t i e s  c o n t a m i n a t i n g  t he  c rude  p r e p a r a t i o n s  of t he  
carbohydrate-splitting enzyme.  I n  acco rdance  w i th  th i s  
are t he  f indings  of HUGGINS et  al. 5 who, us ing  t he  c rys ta l -  
lille p ro te inase  Nagarse ,  also secre ted b y  B. subtilis, ob-  
t a i n e d  a vasopressor  po lypep t ide  iden t ica l  to  s u b s t a n c e  A 
and  also s imi la r  to  ang io tens in  I I ;  t hese  a u t h o r s  sug- 
ges ted  f u r t h e r  t h a t  Nagarse  p r o b a b l y  is, as an  i m p u r i t y  
in  e -amylase  p repa ra t ions ,  respons ib le  for  t he  f o r m a t i o n  
of s u b s t a n c e  A. 

All these  d a t a  seem to ind ica te  t h a t  Nagarse  m i g h t  
h a v e  the  p r o p e r t y  of c o n v e r t i n g  ang io tens in  I in to  angio-  
t e n s i n  II ,  and  was respons ib le  for the  c o n v e r t i n g  a c t i v i t y  
found  in e -amylase  b y  CARLINI and  HUGGINS 4. T he  ex- 
p e r i m e n t s  descr ibed  here  were pe r fo rmed  in an  a t t e m p t  
to  ver i fy  th i s  possibi l i ty .  

Material and methods. The  e v e n t u a l  conve r s ion  of 
ang io t ens in  I in to  ang io t ens in  I1 was m e a s u r e d  on  iso- 
l a ted  r a t  uteri .  The  measure  of oxytocic  a c t i v i t y  c an  be 
cons idered  as a re l iable  i ndex  of convers ion  because  ac- 
cord ing  to CARLINI et  am. 6 ang io tens in  I ha s  no s ign i f ican t  
a c t i v i t y  on  i so la ted  uter i ,  whereas  ang io tens in  1I a n d  t he  
hep t apep t ide ,  a rg iny l -va ly l - ty rosy l - i so leucy l -h i s t idy l -p ro-  
ly l -phenyla lan ine ,  are  the  on ly  pep t ides  formed f rom 
ang io tens in  I t h a t  show s igni f ican t  oxytoc ic  a c t i v i t y  
(BuMPUS et  al. 7). 

Vi rg in  ra t s  we igh ing  a b o u t  150 g were in jec ted  wi th  
10/~g of d i e thy l s t i l be s t ro l  pe r  100 g of b o d y  weight .  24 h 
l a te r  t he  an imal s  were kil led b y  a b low on the  head ,  and  
one u te r ine  h o r n  was suspended  in a 10 ml  c h a m b e r  con-  
t a i n ing  ae ra ted  de J a l on ' s  so lu t ion  a t  30~ T he  p H  of 
the  de J a lon ' s  so lu t ion  was 7.4. Con t rac t ions  were re- 
corded  on a s m o k e d  d r u m  wi th  a f ron ta l  lever  g iv ing four-  
fold magni f ica t ion .  Val ineS-angiotensin I -amide ,  va l ine  5- 
ang io tens in  I I - a m i d e  and  crys ta l l ine  Nagarse  (1650 pro-  
t eo ly t ic  U of Nagarse  pe r  mg) were d i lu ted  in de J a l o n ' s  
solut ion.  I n c u b a t i o n s  of enzyme  wi th  t he  ang io tens ins  
were car r ied  ou t  a t  37 ~ 0.2 a n d  0.4 ml  a l iquots  of t he  
i n c u b a t i o n  m i x t u r e s  were assayed  on  t he  r a t  u te r i  eve ry  
6 min,  f rom 20 sec up  to 60 m i n  of i ncuba t ion .  The  
ang io tens in  so lu t ions  were also h e a t e d  a t  37 ~  iden t i -  
cal per iods  of t ime.  

Results. Effects o/ Nagarse on angiotensin I I .  I t  was  
f i rs t  dec ided to i nves t i ga t e  t he  effects of Nagarse  on  t he  
oc tapep t ide .  I f  Naga r se  was v e r y  act ive,  th i s  would m a k e  
t he  m e a s u r e m e n t  of a n y  e v e n t u a l  convers ion  of angio-  
t ens in  I in to  ang io t ens i n  I I  difficult .  I n  fact ,  i t  was ver i -  
fied in 9 e x p e r i m e n t s  t h a t  Nagarse ,  a t  c o n c e n t r a t i o n s  of 
0.0125-0.05 ~g/ml ,  i n a c t i v a t e d  ang io tens in  I I  a t  t he  end  
of 40 min.  I n  some exper imen t s ,  w i th  c o n c e n t r a t i o n s  of 
0.5 a n d  5.0 #g/ml ,  t h e  oxytoc ic  ac t i v i t y  of ang io t ens in  I I  
was lost  a f te r  on ly  20 sec of i n c u b a t i o n  ; on  t he  o the r  h a n d ,  
0.002 #g /ml  of enzyme,  in 3 exper imen t s ,  d id  no t  de s t roy  
t he  ang io tens in  I I  a t  t i le end  of 46 rain  of i ncuba t ion .  

Effects o/Nagarse on angiotensin I. I t  was  ver i f ied in 3 
e x p e r i m e n t s  t h a t  0 .002/~g/ml  of Nagarse ,  t he  dose wh ich  

d id  no t  i n a c t i v a t e  ang io t ens in  I I ,  h a d  no t  t he  p r o p e r t y  
to  c o n v e r t  ang io t ens in  I in to  a n  oxy toc ic  pr inciple:  
A m o n g  13 i n c u b a t i o n s  w i t h  c o n c e n t r a t i o n s  of t he  e n z y m e  
r ang ing  f rom 0.0125 to  0.5 /~g/ml, on ly  0.0125 /~g/ml in  
2 ou t  of 4 e x p e r i m e n t s  d e m o n s t r a t e d  a d iscre te  c o n v e r t i n g  
ac t iv i ty .  

Discussion. The  d a t a  of t i le p r e s e n t  s t u d y  ind ica t e  t h a t  
Nagarse  i n a c t i v a t e s  ang io t ens in  I I  r a t h e r  ef f ic ient ly  a n d  
e i the r  does no t  c o n v e r t  ang io t ens in  I in to  I I  or i n a c t i v a t e s  
t he  oxytoc ic  pr inc ip le  once formed.  The  fo rmer  resu l t s  are 
no t  su rpr i s ing  in v iew of t h e  wide p ro teo ly t i c  a c t i v i t y  of 
Nagarse  s. I t  appea r s  also t h a t  ang io t ens in  I I  is m u c h  
more  suscep t ib le  to  i n a c t i v a t i o n  b y  Nagarse  t h a n  b r a d y -  
kinin,  wh ich  is no t  de s t royed  comple t e ly  even  a f t e r  75 
rain  of i n c u b a t i o n  w i t h  50 / ,g  of e n z y m e  pe r  ml  of i n c u b a t e  
(PRADO et  al. 9). 

On t he  o the r  h a n d ,  t he  p r e sen t  resu l t s  are in  disagree-  
m e n t  w i t h  t he  work  of WALASZEK et  al.a and  HUGGINS 
et  al. 5, who  c la im t h a t  s u b s t a n c e  A a n d  ang io t ens in  I I  are 
p r o b a b l y  one and  t he  same  subs tance .  Thus ,  our  f ind ings  
t h a t  ang io t ens in  I I  is de s t royed  w i t h i n  a few m i n u t e s  b y  
0.5 #g /ml  of Nagarse ,  whereas  s u b s t a n c e  A r ema ins  un-  
des t royed  even  w h e n  i n c u b a t e d  w i t h  10 #g /ml  of t he  en-  
zyme  for m u c h  longer  per iods  of t i m e  ~, r a t h e r  sugges t  t h a t  
ang io tens in  I I  a n d  s u b s t a n c e  A are  d i f fe ren t  chemica l  
compounds .  The  recen t  f ind ings  of HUaGINS (personal  
c o m m u n i c a t i o n )  who  o b t a i n e d  ev idence  f rom amino  acid 
ana lys i s  t h a t  s u b s t a n c e  A is no t  iden t ica l  to  ang io t ens in  
I I  ~0, agree w i th  this .  

Zusammen/assung. Nagarse ,  eine v o m  Bacillus subtilis 
gewonnene  kr i s ta l l ine  Pro te inase ,  bewi rk t e  eine in t ens ive  
I n a k t i v a t i o n  yon  Ang io t ens in  I I ,  wobei  ke ine  U m w a n d -  
lung  yon  Ang io t ens in  I in  Ang io t ens in  I I  fes tzus te l len  
war.  Die m6gl iche  Iden t i t / i t  zwischen e inem aus  e iner  
mensch l i chen  P l a s m a f r a k t i o n  g e w o n n e n e n  l~olypept id  
n a c h  N a g a r s e - I m p f u n g  m i t  A n g i o t e n s i n  I I  wird  geprt if t .  
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