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Comme les f ract ions  t issulaires  9 les f ract ions  L A P  1 et  
L A P  2 son t  inhib6es par  les alcools en fonct ion du h o mb re  
de carbone  de la chaine  lin6aire a, alors que les alcools 
chatnes  ramifi6es n ' o n t  aucune act ion inhibi tr ice.  

Les f ract ions  L A P  fongiques ne sont  pas  inhib6es par  
cer ta ins  pep t ides  tels  que : Bu t  H - T h r - P h e - O H  5. l ' inverse  
des f rac t ions  t issulaires  ~~ Ce ph6nom~ne ava i t  d6j~ 6t6 
ment ionn6  par  RONCARI et  ZUBER 11 darts le cas de L A P  
isol6e de Bacillus stearothermophilus. Certains caract~res 
d 'aet ivi t61,  z,~ p e r m e t t e n t  de rapprocher  les f ract ions  
fongiques que nous  avons  isol6es, de cer ta ines  f ract ions  
t issulaires.  D 'au t res  propri6t6s:  non  act ivi t6 envers  la 
leucine amide,  non  inhib i t ion  par  cer ta ins  pep t ides  ~~ 
act ivi t6 moins  sp6cifique envers  des pept ides  synth6t iques ,  
ac t iva t ion  par  la t emp6ra ture ,  sont  caract6r is t iques  des 
L A P  ex t ra i t e s  de micro-organismes.  

Nos r6sul ta ts  conce rnan t  Fact ion  de L A P  1 vis g vis de 
pept ides  syn th6 t iques  son t  analogues g ceux ob tenus  par  
NAKADAI et  al. 8 g pa r t i r  de la f rac t ion 1 (souche 460) d o n t  
la taille mol6culaire est  tr~s diff6rente de L A P  1. La frac- 
t ion L A P  2, quoique  moins  active,  est  plus sp6cifique de 
la liaison leucyl que la f rac t ion 1. 

Summary. By use of di- or t r ipep t ides  as subs t ra tes ,  
L A P  1 and  L A P  2, 2 f rac t ions  f rom Aspergillus oryzae 
hydro lyze  ol igopept ides  t h a t  possess leucine as N- te rmina l  
amino  acid. L A P  1 f rac t ion also hydro lyzes  the  h is t idyl  
bond.  B o t h  f ract ions  have  no ac t iv i ty  towards  pep t ides  
as g lu ta th ion ,  gly-pro-ala;  t h e y  have  low or no ac t iv i ty  
towards  ty rosy l  and  t r y p t o p h a n y l  bond.  

J. P. LABB]~ et  M. TURI~IN 12 

Laboratoire de Biochimie, Institut d' Immuno-Biologie 
de I ' I N S E R M  et de l'Association Claude Bernard, 
Hdpital Broussais, 96, rue Didot, 
.[;-75674 Paris-Cedex 7d (France), 6 mars 7975. 

9 R. HILL et E. SMITH, J. biol. Chem. 224, 209 (1957). 
10 R. JOST, FEBS Lett. 29, 7 (1973). 
11 G. RONCARI et H. ZUBER, Int. J. Protein Res. I, 45 (1969). 
18 Nous remercions la Soei6td Rapidase (Seclin) de nous avoir fourni 

les milieux de culture. 

Efflux of Cyclic AMP from Resealed Erythrocyte 

I t  is general ly  accep ted  t h a t  intracel lular  levels of 
cyclic A M P  are control led  by  the  relat ive act ivi t ies  of the  
enzymes  responsible  for its synthes is  and degrada t ion :  
adeny la te  cyclase and  phosphodies te rase  respect ively.  
The possibi l i ty  exis ts  however ,  t h a t  efflux and influx of 
the  cyclic nucleot ide  m a y  be addi t ional  factors  affect ing 
its concen t ra t ion  wi th in  the cell. The f indings of cyclic 
nucleot ides  in several  body  fluids1, 2 and the  ho rmone-  
s t imula ted  release of cyclic AMP f rom the  liver a and  
k idney  4 suggest  t h a t  efflux at  least  m a y  be of biological 
impor tance .  

Work ing  wi th  W I - 3 8  h u m a n  embryonic  f ibroblasts ,  
d'ARMIENTO et al. s observed  a s ignif icant  efflux of in t ra -  
cellular cyclic AMP when  the  cul ture med ium con ta ined  
organic zwit ter ionic  buffers  such as Hepes  6. (N-2-hydroxy-  
e thy lp ipe raz ine -N ' -2 -e thanesu lphon ic  acid). B icarbona te -  
buffered media  did no t  produce  th is  response;  hence  i t  
was pos tu la t ed  t h a t  cell m e m b r a n e s  migh t  become pe rme-  
able to cyclic AMP in the  presence  of organic buffers.  

We have  tes ted  th is  hypo thes i s  d i rec t ly  by  incorpora t ing  
[aH]-cyclic AMP into  resealed h u m a n  e ry th rocy te  ghos ts  
and following the  efflux of the  t r i t i a t ed  nucleot ide  in to  
unbuffered,  b ica rbona te -buf fe red  and Hepes -buf fe red  
isotonic choline chloride.  There  are m a n y  advan t ages  in 
using e ry th rocy te s  for th is  t y p e  of s tudy :  t h e y  cons t i t u t e  
a conven ien t  sy s t em for incorpora t ing  exogenous  com- 
pounds  and  following the i r  subsequen t  effluxT; t h e y  
conta in  only  low levels of adeny la t e  cyclase and  phospho-  
dies terase  activi t ies,  and  so the  t r a n s p o r t  of incorpora ted  
cyclic A M P  can be unambiguous ly  observed;  and  in 
general,  e ry th rocy t e  m e m b r a n e  t r a n s p o r t  is s imilar  to  
t h a t  of o the r  m a m m a l i a n  cells. 

Materials and methods. Tr i t i a ted  cyclic AMP was in- 
co rpora ted  into re-sealed ghos ts  by  a modi f ica t ion  of the  
m e t h o d  of WHITTAM 7. The cells were collected and  washed  
as descr ibed by  DuFFY and SCHWARZ 8, and  squi r ted  in to  
7 volumes  of double  dist i l led wa te r  conta in ing  0.625 t~M 
cyclic AMP (sodium sal t ;  Sigma) and  [8 -a l l , adenos ine  
3 ' ,5 ' -cycl ic  p h o s p h a t e  (Ammonium sal t ;  The Radio-  
chemical  Centre,  Amersham)  at  a final specific ac t iv i ty  
of 250 t,Ci/~mole. Af ter  15 min  at  room t e m p e r a t u r e  
sufficient  3 M KC1 was added  to res tore  physiological  

Ghosts is not Enhanced by Hepes 

tonici ty .  Af ter  being washed  6 t imes  wi th  0.15 M choline 
chloride, repl icate  0.2 ml a l iquots  of packed  ghosts  were 
suspended  in 1.8 ml  each of t he  following 3 media :  un- 
buffered choline chloride (0.15 M), and  choline chloride 
(0.15 M) buffered a t  p H  7.40 wi th  20 m M  Hepes  or wi th  
20 m M  NaHCO a. The efflux of cyclic A M P  (measured as 
d p m  of the  rad ioac t ive  nucleot ide  and  conver t ed  in to  
pmoles) and pro te in  leakage in to  the  var ious  media  
(de te rmined  by  opt ical  dens i ty  m e a s u r e m e n t s  a t  280 nm) 
were moni to red  dur ing a 4 h incuba t ion  a t  37~ wi th  
gent le  agi ta t ion.  Analysis  of the  efflux media  by  pape r  
c h r o m a t o g r a p h y  according to  SHEPPARD and BURGHARDT 9 
es tabl ished t h a t  97% of the  t r i t i um label had  an Rf  value 
ident ical  to  t h a t  of au then t i c  cyclic AMP (sodium sal t ;  
Sigma). 

Results and discussion. There  was an efflux of cyclic 
AMP f rom the  resealed e r y t h r o c y t e  ghosts  into each of 
the  3 media  s tudied,  and in each case the  efflux followed 
a s imilar  p a t t e r n  and was of a s imilar  magni tude .  The 
Figure i l lustrates  the  results  f rom a typ ica l  expe r imen t  in 
which  each 0.2 ml  a l iquot  of resealed ghos ts  con ta ined  
83 pmoles  of cyclic AMP before t he  incuba t ion  period.  
Af ter  4 h incuba t ion  35% of t he  cyclic nucleot ide  (i.e. 
29 pmoles) had  been  released into the  medium.  
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Release of [3H]-cyclic AMP from re-sealed human erythrocyte ghosts 
incubated at 37 ~ in 0.15 M choline chloride, lmbnffered (A); and 
buffered at pH 7.40 with 20 mM Hepes (O), or 20 mM NaHCO 3 in an 
atmosphere of 95% air, 5% CO s (O). 

10 E. J. OLSEN and R. J. CAZORT, J. gen. Physiol. 63, 590 (1974). 
11 T.J. FRANKLIN and S.J. FOSTER, Nature New Biol. 246, 119 (1973). 
n This work was supported by the Cystic Fibrosis Research Trust. 
18 Present address: The Radioisotope Department, St. Vineent's 

Hospital, Elm Park, Dublin 4, Scotland. 

Leakage  of m a t e r i a l  a b s o r b i n g  a t  280 n m  was v e r y  low, 
a n d  could n o t  be  co r re l a t ed  w i t h  t he  eff lux of cyclic AMP.  
Th i s  suggests  t h a t  t he  i n t e g r i t y  of t h e  resealed ghos ts  was  
m a i n t a i n e d  t h r o u g h o u t  t h e  i n c u b a t i o n  period,  a n d  t h a t  
t he  release of cyclic A M P  m a y  be  a se lect ive  process.  Th i s  
is s u p p o r t e d  b y  OLSEN a n d  CAZORT 10 who  showed t h a t  t he  
ex t ru s ion  of non-cycl ic  aden ine  nuc leo t ides  f rom resealed 
e r y t h r o c y t e  ghos ts  does n o t  increase  w i t h  t ime.  

Our  resul t s  c o m p l e m e n t  those  of FRANKLIN and  FOSTER 11 
who  showed t h a t  Hepes  d id  n o t  increase  t he  eff lux of 
cyclic A M P  f rom h o r m o n e - s t i m u l a t e d  h u m a n  e m b r y o n i c  
f ibroblas ts .  However ,  t hese  a u t h o r s  rel ied on endogenous  
cyclic A M P  a n d  d id  n o t  e s t ab l i sh  w h e t h e r  t he  eff lux 
obse rved  was caused  b y  t h e  h igh  in t r ace l lu l a r  cyclic A M P  
c o n c e n t r a t i o n  or as a consequence  of t he  h o r m o n e - p l a s m a  
m e m b r a n e  in te rac t ion :  Resea led  e r y t h r o c y t e  ghos ts  do no t  
requi re  h o r m o n e s  to  effect  a n  eff lux of cyclic AMP,  and  
m a y  p rove  to be  a mode l  s y s t e m  su i t ab le  for s t u d y i n g  such  
p h e n o m e n a  in t he  r e s t ing  cell s ta te .  

The  p r e sen t  s t u d y  shows t h a t  fol lowing t he  d i rec t  
i nco rpo ra t i on  of cyclic A M P  in to  resealed e r y t h r o c y t e  
ghos t s  a t  a c o n c e n t r a t i o n  of 0.625 ~M, t he re  is an  eff lux 
of t h e  cyclic nuc leo t ide  wh ich  is n o t  e n h a n c e d  b y  the  
presence  of Hepes.  I t  seems un l ike ly  therefore ,  t h a t  Hepes  
causes  cell m e m b r a n e s  to  become  p e r m e a b l e  to  cyclic 
AMP.  

Zusammen/assung. M e n s c h e n e r y t h r o c y t e n -  S c h a t t e n  
w u r d e n  in G e g e n w a r t  v o n  [SH] -Adenos in -3 ' 5 ' - phospha t  
undurchl~issig. Der  Ausf luss  der  Nukleot ide ,  in i sotoni-  
schem Chol inchlor id ,  w u r d e  von  Hepes  n i c h t  beeinf luss t .  

C. H. J. SEAR a n d  M. J. DUFFY 12'13 

Department o~ Medical Biochemistry, 
Medical School, 
University o/Manchester, Stop/ord Building, 
Manchester M 73 9 PT .  (England), 73 December 1974. 

Esterase  Act iv i ty  in Renin and Kall ikrein Extracts  

Es te r a se  a c t i v i t y  (EA) d e t e r m i n a t i o n  us ing  s u b s t r a t e s  
such  as benzoy l  a rg in ine  e thy l -es t e r  (BAEE)  is one of t h e  
m o s t  c o m m o n l y  used m e t h o d s  e i the r  for disclosing kall i-  
k re in- l ike  a c t i v i t y  or for  q u a n t i t a t i v e  e v a l u a t i o n  of 
ka l l ik re in  in f luids a n d  t i ssue  ex t rac ts .  A l t h o u g h  t he  
physio logica l  s ignif icance of r ena l  ka l l ikre in  is n o t  known,  
i t  h a s  been  p o s t u l a t e d  t h a t  th i s  e n z y m e  m i g h t  f unc t i on  
as an  a n t a g o n i s t  of r en in  1. There fore  i t  s eemed  of  im-  
p o r t a n c e  to e v a l u a t e  b o t h  e n z y m a t i c  ac t iv i t i e s  in k idneys  
u n d e r  d i f fe ren t  condi t ions ,  pa r t i cu l a r l y  in  r ena l  h y p e r -  
tens ion .  The  occur rence  of a k in inogenase  a c t i v i t y  ha s  
been  r epo r t ed  in r en in  p r e p a r a t i o n s  ob t a ined  f rom k idneys  
of d i f fe ren t  a n i m a l  species, ascr ibed  to a r ena l  ka l l ik re in  
p r e sen t  as a c o n t a m i n a n t  2. On t he  o the r  h a n d ,  Ng 3 has  
ass igned to  r en in  a n  in t r ins ic  capac i t y  to  genera te  kinins .  
Here  are r e p o r t e d :  a) e x p e r i m e n t s  u n d e r t a k e n  to  f ind  a 
m e t h o d  to p u r i f y  b o t h  enzym es  c o n t a i n e d  in r a t  r ena l  
t issue, and  to  c lar i fy  w h e t h e r  es terase  a n d  k in inogenase  
ac t iv i t i es  are  ac tua l l y  i n h e r e n t  to  r ena l  r en in ;  a n d  b) t h e  
m a i n  s teps  of a pur i f i ca t ion  p rocedure  wh ich  a l lowed a 
s e p a r a t i o n  of ka l l ik re in  a n d  ren in  in two  d i f fe ren t  peaks  
f rom a single r ena l  ex t rac t .  1Renal ka l l ikre in  was o b t a i n e d  
as a p ro t e in  free of renin- l ike  ac t iv i ty ,  a n d  r e n i n  was 
i so la ted  as a pur i f ied  e x t r a c t  w i t h  a pressor  a c t i v i t y  
e q u i v a l e n t  to  6.5 G.U. pe r  rag, sti l l  w i t h  a consp icuous  

Obtained f r o m  Rat Kidneys  

esterase  a c t i v i t y  u p o n  B A E E  b u t  w i t h  no d e t e c t a b l e  
k in inogenase  ac t iv i ty .  

Methods. Two sepa ra t e  ba t ches  of k idneys  ( total  1.2 kg) 
f rom Sprague -Dawley  r a t s  were used. The  p rocedure  to 
d e h y d r a t e  w i t h  ace tone  a n d  to  reduce  t h e  t issue of fine 
powder  has  been  descr ibed  4. The  l a t t e r  was  s u b m i t t e d  to 
3 succesive ex t r ac t i ons  w i t h  a 2% NaC1 solu t ion  con ta in -  
ing 12.7 rag/100 m l  of E D T A .  Af te r  v igorous  s t i r r ing  in 
t he  cold room and  c e n t r i f u g a t i o n  (12,000 g), t he  res idue 
was d i scarded  and  t he  s u p e r n a t a n t s  were  pooled, d ia lyzed 
aga in s t  w a t e r  a n d  l iophyl ized.  The  res idue  was s u b m i t t e d  
to  4 succesive e x t r a c t i o n s  u n d e r  s t i r r ing  w i th  50, 40, 30 
a n d  20 ml  of 0.04 M a m m o n i u m  ace ta te .  S u p e r n a t a n t s  
wh ich  con ta in  p rac t i ca l ly  all t h e  ka l l ikre in  and  ren in  
ac t iv i t i e s  w i t h  3.25 E.U.  pe r  m g  of p ro t e in  were f u r t h e r  
pur i f ied  accord ing  to t he  s teps  shown in t he  Table.  F u r t h e r  
pur i f i ca t ion  of r en in  us ing  d i f fe rent  m e t h o d s  was followed 
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