
V o l u m e  294 .  n u m b e r  3. 1 7 1 - 1 7 4  F E B S  10454  D e c e m b e r  1991 
aT~ 1991 F e d e r a t i o n  o f  E u r o p e a n  Biochemical  Societ ies O01~5793/9t;$3.50 
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M e m b r a n e - b o u n d  pep t idases  are cri t ical  r e g u l a t o r s  o f  pep t ide  h o r m o n e s .  W e  the re fo re  charac te r ized  a m i n o p e p t i d a s e  A ( A P A )  act ivi ty in h u m a n  
giorn¢~ular  epi thel ial  oells ( H G E C )  a M  s t ~ l i o d  the con~.rol o f  its expr t~s lon .  APA.  which  spli ts  oil" the N - t e r m i n a l  A s p  f rom ang io tcns in  II (Al l ) ,  
w a s  p resen t  a t  the  su r face  o f  I - IGECs (55% o f  t h e  total  enzyme) .  A P A  act ivi ty w a s  c a l c ium- depende n t  and  w a s  inhibi ted by amas t a t i n .  T r e a t m e n t  
o f  H G E C s  by d e x a m e t h a s o n e  (DEX'J  inser~ased e~ to -APA act ivi ty in a dose-  a n d  t ime-depe~ldent m a n n e r .  M a x i m a l  increa.,,e o f  A P A  activity (× 
2) occu r r ed  af te r  t r e a t m e n t  wi th  0.5 ~ M  D E X  fi~r 5 days ,  H i g h e r  c o n c e n t r a t i o n s  ( i 10 jaM) o f  a ldos t e rone  ( A L D I  s t imula ted  A P A  activity to a 
lesser  extent  (x  1.25). A c t i n o m y c i n  D a n d  cyc lohex imide  p reven ted  a n d  R U  _'49486. a g l ~ o c o r t i c o i d  r ecep to r  an tagon i s t ,  supp re s sed  the D[=.X- 
indug:¢~ increase  in A P A  activity.  These  resu!t_~ indicate  tha t  A l l  avai labi l i ty  at  g l o m e r u l a r  r ecep to r  sites m a y  bc r e d , c o d  by D E X  and  suggest  a 

role  fo r  gluco~-orticoids in A l l - d e p e n d e n t  change s  o f  g i o m e r u l a r  f i l t rat ion rate.  

A m l n o p e p t i d a s e  A; G l o m e r u l a r  epithelial  cells; Gluc tmor t i co ids ;  A n g i o t e n s i n  il 

I. I N T R O D U C T I O N  

A m i n o p e p t i d a s e  A ( a n g i o t e n s i n a s e  A ,  A P A ,  L - ~ -  
a s p a r t y l ( L - ~ - g l u t a m y i ) - p e p t i d e  h y d r o l a s ¢ ,  E C  3.4. i ! .7 )  
is a m e m b r a n e - b o u n d  p e p t i d a s e  w h i c h  m o d u l a t e s  the  
p h y s i o l o g i c a l  r e s p o n s e s  to  a n g i o l e n s i n  11 ( A l l )  a n d  
o t h e r  p e p t i d e s  by  d e g r a d i n g  t h e m  t o  i n a c t i v e  m e t a b o -  
l i tes .  V a s c u l a r  e n d o t h e l i a l  ce l l s  [1], p l a c e n t a l  microv i l l i  
[2], p r e - B  a n d  i m m a t u r e  B l y m p h o c y t e s  [3l, a n d  v a r i o u s  
r e g i o n s  o f  the  k i d n e y  [4,5] are  r ich in A P A  act iv i ty .  T h e  
e D N A  e n c o d i n g  t h e  B P - I / 6 C 3  a n t i g e n ,  w h i c h  is ident i -  
ca l  t o  A P A ,  has  b e e n  i s o l a t e d  a n d  c h a r a c t e r i z e d  in rou-  
t ine  p r e - B  ce l l s  [6]. B P - I / 6 C 3  e x p r e s s i o n  w a s  i n d u c e d  by  
i n t e r l e u k i n  7 in p r e - B  ce l l s  but  n o t  in m a t u r e  B-ce l l s  [7]. 
In the  k i d n e y ,  A P A  ac t iv i ty  is h i g h  in the  g l o m e r u l u s ,  
par t i cu lar ly  in the  p o d o c y t e s ,  a n d  in the  p r o x i m a l  tu-  
bu le ,  w h e r e  its a c t i v i t y  is m o s t l y  l o c a t e d  in t he  b r u s h  
b o r d e r  [4,5].  

T o  e v a l u a t e  t he  p o s s i b l e  r e g u l a t i o n  o f  th is  e n z y m e ,  we 
i n v e s t i g a t e d  t h e  e f f ec t s  o f  g l u c o c o r t i c o i d s  o n  A P A  in 
h u m a n  g l o m e r u l a r  ep i the l ia l  ce l l s  ( H G E C ) .  A m i n o p e p -  
t idas¢  N ( A P N ,  E C  3.4.1 1.2),  a n o t h e r  ep i the l ia l  c¢!i 
surfa,3e p e p t i d a s e ,  w a s  s t u d i e d  in paral le l .  T h e  resu l t s  
s h o w  tha t  g l u c o c o r t i c o i d s  i n d u c e  A P A  e x p r e s s i o n  in 
H G E C s .  E v i d e n c e  is a l s o  p r e s e n t e d  that  this  ef fo~t  o c -  
c u r s  t h r o u g h  a r e c e p t o r - m e d i a t e d  m e c h a n i s m .  

Correspoetdet ,ce address :  R. Arda i i lou ,  H6p i t a l  T e n o n ,  4 rue de la 
Chine. 75020 Paris, France. Fax:  (33) ( I )  40306490. 

2. M A T E R I A L S  A N D  M E T H O D S  

2, ! .  Mater ia l s  
Cell cu l tu re  m e d i u m ,  antibic, tics a n d  o the r  mate r i a l s  t~)r cu l ture  

were  f r o m  F l o w  Lal: ,3ratories ( I rvine ,  UK) .  Cell t:ullture Petri  d ishes  
a n d  p la tes  were  f r o m  N u n c  (Roxkilde,  l ) c n m a r k )  o r  C o s l a r  (( 'an't-  
br idge.  MA) .  L -g lu tamic  ac id-4-ni t roani t idc  w a s  f rom Serve I Heidel- 
berg,  Gcrmany l ;  13H]thymidine (2.5 ( '~ 'mmol)  w a s  f rom Dosi tek 
(Orsay ,  France); a lan ine  p-n i t roan i l ide ,  8 ty-pro-p-n i t roan i l ide ,  dexa-  
rne thasone ,  a ldos t e rone ,  a c t i nomyc in  D,  cyc lohex imide  and  a m a s t a t i n  
were  f r o m  S igma  (St. Louis ,  MO) .  T h e  glucocortico~,d an t agon i s t .  R U  
38486. w a s  a gift f r o m  R o u s s e I - U c l a f  (Par is ,  Franoc) ;  ang io tens in  II 
( A s h  ~. ~,;ai ~ A I D  w a s  d o n a t e d  by  C iba  Geigy  (Basel.  Swi tzer landl .  

2.2. Epi lhe l ia l  ce l l  ¢'uhur*, 
I so la t ion  and  cha rac te r i za t ion  o f  H G E C  were  p e r f o r m e d  as  previ- 

ous ly  descr ibed 18]. GIomcru l i  were p repared  by differential sieving and  
cen t r i fuga t ion  f r o m  h u m a n  c a d a v e r  k idneys  j u d g e d  unsu i t ab le  for  
l r a n s p l a n t a t i o n .  A h o m o g e n e o u s  p o p u l a t i o n  o f  epithelial cells was  
o b t a i n e d  by  co l l agenase  d iges t ion  o f  isolated g lomerul i .  These  cells 
were  cL, l turcd  at  37°(:? in R P M I  1640 m e d i u m  buf fe red  wi th  2'.) m M  
HEPES to  DH 7.4 a n d  s u p p l e m e n t e d  wi th  10% fetal ca l f  serum, 100 
U / m l  penicill in,  100/2g/ml  s t r e p t o m y c i n  a n d  2 m M  g lu t amine  under  
a n  a tmcrsphere  o f  5% C'Oz/95q~ air. H G E C  reached conf luence  af ter  
IO-15 days .  They  were s u b c u h u r e d  a n d  s tudied  af te r  o n e  to three  
passages .  

2.3. E n : y m e  axxayx  
Sur face  A P A  act ivi ty  w a s  d e t e r m i n e d  o n  conf luen t  cu l tu res  o f  

H G E C  in 24-well plates .  Cells  were  r insed  three  l imes  a n d  incuba ted  
a t  370C in 50 m M  T r i s - H C I  buffer ,  p H  8.0, c o n t a i n i n g  130 m M  NaCI  
a n d  10 m M  CaCi2. T h e  ©nzymatic reac t ion  w a s  s ta r ted  by  add i t ion  o f  
l0  m M  L-glutr~,aic ac id-~-4-ni t toani t ide .  I n c u b a t i o n  was  carr ied ou t  
wi th  gentle  ag i t a t ion  fo r  10-30 rain u n d e r  ze ro -o rde r  kinetic condi-  
t ions.  The amoun t  o fp -n i t roan i l i de  fo rmed was measured in the super- 
n a t a n t  by read ing  at an  O D  o f  405 nm.  Cell-free a n d  subslrale-flaee 
blanks were run in parallel. 

Surface A P N  act iv i ty  was determined s imi lar ly  but in phosphate~ 
buffered saline, pH 7.8, conta in ing NaC]  ( 140 m M) ,  MgC'12 ( I  ,0 m M ). 
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N a . l t P O ,  19 mM'~. NaH:PO ~  (9 m M ) .  KH:PO~ 41.5 a M ) .  K£~t ~; 
m M ) .  Alaninc  p--n~trt~anilide (~.5 r aM)  ~ s  u.~-~l a~ s u b s t r a t c  Dipept i -  
dy lpcpt idasc  IV was  assayed  in a 50 m~X4 Uris-HCI buffer ,  p H g  0. 
con t a in ing  N a ( ' l  ( ! 30 a M ) ,  Mg(_']~ (I a M ) a n d  g ly -p ro -p -n l t roand ide  
( ! .~  r a M )  as subst ra lc .  Tota l  enzym e  act ivi ty w a s  m easu red  in cells 
w h i c h  were sonicatcxi us ing a ~ r a n s o n  son ica to r  ( m o d e |  W 185 D, 
B r a n s o n  Sonic  Power  C o  I~anbur'~, U S A )  ell t~)sition 3. T h e  eu[-~ 
con ta in ing  the cells was  i m a c r , ~ d  in icc~ wale r  and the sample  was  
somcal t .~ for  60 ~. 

2.4. Dct t ' rnl iq~t ion oJ'('e~-.' proteirr a n d  D N A  syntllt'.~i3" 
C©II prote in  w a s  es t imas ted  accord ing  to  L o w r y  et ai. [9l u s ing  

bovine  s e r u m  a l b u m i n  as  s t a n d a r d .  D N A  synthes i s  was  assessed us ing  
I~H] lhya id ine  i n c o r p o r a t i o n  C~lls were  incuba ted  wi th  d e x a m e t h a -  
soste at inc, '~asing c o n c e n t r a t i o n s  fo r  72 h. [~Hlthymidiv, e (1 MCi/well) 
wa~ a d d ~ l  17 h be[ore  harves t ing .  At  the end  o f  i ncuba t ion ,  the cells 
were  washed  and  T C A - p r e c i p h a b l e  radioa¢liv~ty wa.~ m e a s u r e d  by 
liquid .scintillation s p ~ t r o ~ o p y .  

2.5. S t a r ~ a ~ l  anal.v.,Lv 
En/y~tl~ acUvtly was  expres.,~ed as  n m o l  p -n i l roan i l ide  f o r m e d  pe r  

mit3ute a n d  per  m 8 o f  cell pro te in .  Values are given as  m e a n s  _+_ SE. 
C o m p a r i ~ o n s  b~twe~n g r o u p s  were  ana lysed  us ing  S t u d e n t ' s  ~-test and  
anaiys.~s o f  var iance.  ¢"~,rr¢latio0 bctwc, cn t w o  p a r a m e t e r s  was  ~st imat-  
~:1 by regress ion  ~naly~i.~ 

3- 

| 

T 
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Fig. 1. A a i n o p e p t i d a s e  A (open  circles, A P A )  a n d  a m i n o p e p t i d a s e  N 
( d o s e d  circles, A P N )  act ivi t ies  in the  presence  o f O , 5 / J M  d e x a a e t h a -  
sone  a s  a func t ion  o f  t ime.  M e a n s  ± SE  o f  4 d e t e r m m a ; i o n s  r r ¢  s h o w n ,  
D a t a  were  ana lysed  by  regress ion  analys is .  A P A  act ivi ty  increases  
s ignif icant ly wi th  t i a e  (r  ~ + 0.95, P<0.001) .  T h e r e  is no  signif icant  

co r r e l a t i on  for  A P N .  

3. R E S ! J L T S  

3 i.  Ch,~racterization ¢~ surJace aminopeptidase A 
S u r f a c e  A P A  a c t i v i t y  w a s  d e t e r m i n e d  o n  v i a b l e  ce l l s  

in  c u l t u r e .  V i a b i l i t y  w a s  d e t e r m i n e d  b y  t h e  T r y p a n  b l u e  
e x c l u s i o n  m e t h o d .  T h e  a m o u n t  o f  s u b s t r a t e  h y d r o l y s e d  
w a s  l i n e a r  o v e r  1 0 - 3 0  r a i n  m a k i n g  i t  u n l i k e l y  t h a t  a 
s i g n i f i c a n t  p o r t i o n  o f  s u b s t r a t e  w a s  h y d r o l y s e d  a f t e r  
e n t e r i n g  t h e  cel ls .  M o s t  o f  t h e  A P A  a c t i v i t y  ( 5 5 %  o f  t h e  
t o t a l  e n z y m e )  w a s  e x p r e s s e d  a t  t h e  ce l l  s u r f a c e .  A t  a 
s u b s t r a t e  c o n c e n t r t a i o n  o f  gl u t a m y l  p - n i t r o a n i I i d e  o f  !.  5 
r a M .  A P A  a c t i v i t y  w a s  i n h i b i t e d  b y  4 3 . 1 %  w i t h  ! m M  
A l I .  A s p a r t i c  a n d  g l u t a m i c  a c i d  (10 m M )  i n h i b i t e d  
A P A  a c t i v i t y  b y  2 0 . 2 %  a n d  1 5.29r0, r e s p e c t i v e l y ,  A m a -  
sty~tin <30 7uM), a n  i n h i b i t o r  o f  a m i n o p e p t i d a s e s ,  r e d u c -  
e~;, t he  a c t i v i t y  o f  A P A  by  8 2 . 5 ~ .  P r c t r e a t m e n t  o f  
H I ~ E C  w i t h  E D T A  (5 r a M )  a n d  o m i s s i o n  o f  d i v a l e n t  
c a t i o n s  in  t h e  i n c u b a t i o r t  m e d i u m  r e d u c e d  A P A  a c t i v i t y  
t o  33% o f  t h a t  o b t a i n e d  in  t h e  p r e s e n c e  o f  1 m M  C a C !  2. 

3.2. Induction o f  surface aminopeptidases 
A~)A, b u t  n o t  A P N  a c t i v i t y ,  i n c r e a s e d  s i g n i f i c a n t l y  

w i t h  t i m e  in  ce l l s  e x p o s e d  t o  0 .5  ~ M  d ,~*xamethasone  
(F ig ,  i ) .  S t i m u l a t i o n  w a s  s i g n i f i c a n t  a f t e r  24 h i n c u b a -  
t i o n  ( P  < 0 .01 )  a n d  i n c r e a s e d  p r o g r e s s i v e l y  o v e r  t h e  5 
d a y s  o f  s t u d y .  D o s e - r e s p o n s e  c u r v e s  o f  A P A  a n d  A P N  
a c t i v i t i e s  a s  a f u n c u o n  o f  t he  c o n c e n t r a t i o n  o f  d e x a m e -  
t h a s o n e  in  t h e  i n c u b a t i o n  m e d i u m  a r e  s h o w n  i n  F ig .  2. 
A P A  a c t i v i t y  i n c r e a s e d  s i g n i f i c a n t l y  ( P  < 0 .01 )  (1 .8  
t i m e s  b a s a l  v a l u e )  a t  0 . 5 / a M  d e x a m e t h a s o n e .  I n c r e a s i n g  
c o n ~ n t r a t i o n s  o f  d e x a m c t h a s o n e  p r o d u c e d  s i m i l a r  o r  
s l i g h t l y  l o w e r  i n c r e a s e s .  A P N  a c t i v i t y  w a s  a l s o  s t i m u l a t -  
ed  b y  d e x a m e t h a s o n e  b u t  t o  a lesser  e x t e n t  (1 .14  t i m e s  
b a s a l  v a l u e  a t  0 , 5 / ~ M )  t h a n  f o r  A P A  a c t i v i t y .  I n  c o n -  
t r a s t  w i t h  A P A .  A P N  s t i m u l a t i o n  i n c r e a s e d  p r o g r e s s i v -  

e l y  w i t h  d e x a m e t h a s o n e  c o n c e n t r a t i o n  t o  rea~.h a p l a -  
t e a u  a t  5 - 1 0  MM.  T h e  s t i m u l a t i o n  o f  A P A  a n d  A P N  
a c t i v i t i e s  w a s  n o t  t h e  r e s u l t  o f  a n  e f f ec t  o f  d e x a m e t h a -  
s o n e  o n  cell  g r o w t h  s i n c e  [ ~ H ] t h y m i d i n e  i n c o r p o r a t i o n  
w a s  u n c h a n g e d  a t  c o n c e n t r a t i o n s  b e t w e e n  0, ! a n d  5 / 4 M  
a n d  e v e n  d i m i n i s h e d  ( -  3 4 % )  a t  1 0 / ~ M .  D o s e - r e s p o n s ~  
c u r v e s  w i t h  a l d o s t e r o n e  a r e  p r e s e n t e d  o n  F i g .  3. A l d o -  

1.4- ~ ¢ ~ ~  

1.0- 

0.8- 

"• 
4-0- 9[ 

3.0. 

(tm] 
F i g  2. A m i n o p e p t i d a s e  A ( o p e n  circles, A)  a n d  a m i n o p e p t i d a s c  N 
{clo~d circles. B) activitit,-s as a function ofdeJtamcthasone concentra- 
tion. HGEC were cultured with dexamethasone for 72 h. Means 4-SE 
of 4 determinations are shown. Data were analysed using Student's 
f-test. Aminopeptidase A and N activities at con~nt ta t ions  of dexa- 
metbasonc equal to o r  higlhcl- than 0.5/aM are significantly greater 

than control (P < 0.05). 
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s t e r o n e  s t i m u l a t e d  A P A  a c t i v i t y  b u t  h i g h e r  c o n c e n t r a -  
t i o n s  ( !  -101 , tM)  were  r e q u i r e d  a n d  s t i m u l a t i o n  w a s  less 
( 1.25 t i m e s  be..sa? v a l u e )  t h a n  w i t h  d e x a m e t h a s o n e .  A P N  
a c t i v i t y  a l s o  i n c r e a s e d  w i t h  a l d o s t e r o n e  t r e a t m e n t  (!  .34 
t i m e s  b a s a l  v a l u e ) .  S u r f a c e  H G E C  d i p e p t i d y l p e p t i d a s e  
I V  a c t i v i t y  ( D D P  IV)  r e m a i n e d  u n c h a n g e d  a f t e r  72 h 
e x p o s u r e  t o  0 . 1 - 1 0 / , t M  d e x a m e t h a s o n e  ( d a t a  n o t  p r e -  
s e n t e d ) .  

T o  e v a l u a t e  w h e t h e r  t h e  e f f ec t  o f  d e x a m e t h a s o n c  o n  
A P A  r e q u i r e d  s y n t h e s i s  o f  a n e w  e n z y m e  p r o t e i n ,  
H G E C  w e r e  p r e t r e a t e d  w i t h  a c t i n o m y c i n  D ,  a n  i n h i b i -  
t o r  o f  R N A  s y n t h e s i s ,  o r  c y c l o h e x i m i d e ,  a n  i n h i b i t o r  o f  
p r o t e i n  s y n t h e s i s .  S t i m u l a t i o n  b y  d e x a m e t h a s o n e  w a s  
i n h i b i t e d  b y  b o t h  c y c l o h e x i m i d e  a n d  a c t i n o m y c i n  D .  
R e c e p t o r  o c c u p a n c y  b y  R U  38486 ,  a g l u c o c o r t i c o i d  re -  
c e p t o r  a n t a g o n i s t ,  a l s o  p r e v e n t e d  A P A  i n d u c t i o n  b y  
d e x a m e t h a s o n e  ( T a b l e  !).  

D e x a m e t h a s o n e  s t i m u l a t e d  b o t h  s u r f a c e  a n d  t o t a l  
A P A  a c t i v i t i e s .  S u r f a c e  A P A  a c t i v i t y  w a s  1.72 + 0 . 1 4  
a n d  3 .25  + 0 .45  n m o l . m i n - ~ . m g  -~ a n d  t o t a l  A P A  a c t i v i t y  
~ a s  3 .35  + 0 . 5 5  a n d  5 .89 _+ 0 .75  n m o l - m i n +  ' - r ag  ~ b e f o r e  
a n d  a f t e r  d e x a m e t h a s o n e  t r e a t m e n t ,  r e s p e c t i v e l y ,  T h e  
r e s u l t s  w e r e  o b t a i n e d  w i t h  3 b a t c h e s  o f  H G E C  a n d  w i t h  
3--8 d e t e r m i n a t i o n s  fo r  e a c h  o f  t h e m .  

4. D I S C U S S I O N  

D e x a m e t h a s o n e  a t  c o n c e n t r a t i o n s  b e t w e e n  O. ! a n d  I 0 
M M  i n c r e a s e d  A P A  a c t i v i t y  o f  H G E C  w i t h  a m a x i m a l  
s t i m u l a t i o n  o b s e r v e d  a t  0 . 5 / z M .  T h i s  e f fec t  w a s  t i m e -  

d e p e n d e n t  i n c r e a s i n g  s t e a d i l y  fo r  u p  to  5 d a y s  o f  t r e a t -  
m e n t .  T h e  i n c r e a s e  in A P A  a c t i v i t y  w as  p r e v e n t e d  b y  
p r c t r c a t m c n t  w i t h  a c t i n o m y c i n  D a n d  c y c l o h c x i m i d c  
s u g g e s t i n g  t h a t  t r a n s c r i p t i o n  a n d  e n z y m e  s y n t h e s i s  a re  
r e s p o n s i b l e  f o r  t h e  i n c r e a s e d  a c t i v i t y .  D i r e c t  d e m o n s t r a -  
t i o n  b y  N o r t h e r n  b l o t t i n g ,  c a n n o t  be  p e r f o r m e d  s i nce  
e D N A  c l o n e s  f o r  h u m a n  A P A  h a v e  n o t  ye t  b e e n  i so l a -  
t ed .  R U  38486 ,  a g l u c c ~ : o r t i c o i d  r e c e p t o r  a n t a g o n i s t ,  
a l s o  p r e v e n t e d  t h e  i n c r e a s e  in  A P A  s h o w i n g  t h e r e b y  
t h a t  the  d e x a m e t h a s o n e  efV, cazt o n  A P A  a , : t i v i t y  is r e c e p -  
t o r - m e d i a t e d .  A l d o s t e r o n e ,  a m i n e r a l o c o r t i c o i d ,  a l s o  in -  
c r e a s e d  A P A  a c t i v i t y ,  b u t  m u c h  less t h a n  d e x a m e t h a -  
s o n e  a n d  o n l y  a t  h i g h e r  c o n c e n t r a t i o n s  (5 -101~M) .  A P A  
b e l o n g s  t o  t h e  f a m i l y  o f  p e p t i d a s e s  wb.tch m o d a l a t e  t he  
r e s p o n s e s  t o  v a r i o u s  p e p t i d e s  m o s t l y  b y  d e g r a d  n g  t h e m  
t o  i n a c t i v e  m e t a b o l i t e s .  A P A  sp l i t s  o f f  the  N - t e r m i n a l  
A s p  f r o m  A I a n d  A l I  a n d  r e g u l a t e s  t h e  a c t i o n  o f  t i ,e  
l a t t e r  in  t h e  g l o m e r u l u s  a n d  o t h e r  t i s sue s  w h e r e  e x p r e s -  
s i o n  o f  a l o c a l  r e n i n - a n g i o t e n s i n  s y s t e m  h a s  b e e n  d e m -  
o n s t r a t e d .  A P A  h a s  b e e n  c l o n e d  f r o m  m u r i n c  p r e - B  
ce l l s  [6]. H o w e v e r ,  l i t t le  is k n o w n  a b o u t  t he  r e g u l a t i o n  
o f  its ge ne .  

G l u c o c o r t i c o i d s  c a n  i n d u c e  d i f f e r e n t  p r o t e i n ~  l ike  a n -  
g io t  e.~sin c o n v e r t i n g  e n z y m e  [ I 0,11 ], n e u t r a l  e n d o p e p t i -  
d a s e  [ 12] o r  i m m u n o g l o b u l i n  E [13]. I n d u c t i o n  o f  p e p t i -  
d a s e s  a n d  i n c r e a s e  in  i m m u n o g i o b u l i n  E s y n t h e s i s  m a y  
r e p r e s e n t  m e c h a n i s m s  w h e r e b y  t he se  p r o t e i n s  a r e  r e g u -  
l a t e d  u n d e r  p h y s i o l o g i c  c o n d i t i o n s  a n d  the  t h e r a p e u t i c  
a c t i o n s  o f  g l u c o c o r t i c o i d s  a r e  med ia t ed+  K i d n e y  A P A  
r e g u l a t i o n  h a s  n o t  b e e n  e x t e n s i v e l y  s t u d i e d ,  A P A  is Io- 

Table ! 
Effect of cycioheximide, actinornycin D and RU 3~486 on dcxamctha- 
s o n e - i n d u c e d  a m i n o p e p t i d a s e  A a.~tivity it~ h u m a n  g l o m e r u l a r  ep i t he -  

Ital celt~ 

Treatmenl Ammopepth:la.s¢ A a c t i v i l y  
(nmotmin ~.m 8 )? 

Control 
Dexamethasone (0.5 ktM) 
Cycloheximide (0. I /~g-ml ') 
Dexamethasone (0,5/aM) 
+ C y c l o h e x i m i d e  (0.1 /2g.ml 1) 
Actinomycin D (0.1 /zgml ') 
Dcxamethasone (0.5 ~uM) 
+ Actinomycin D 10.1 pg ml  t) 
Control 
Deaamethasone (0.:5 ~ M )  
RU 38486 ( 10 ~ M )  
D e x a m e t h a s o n e  ( 0 . 5 / a M )  
+ R U  3 8 4 8 6  ( ] O ~ M )  

1.22 ± 0 0 3  
1.87 ± 0.07 
! .I i +- 0.02 
1_24 +_ 0.08 

I.C4 +- 0.03 
1.19 ± 0 .06  

1.45 _+ 009  
2.16 _+ 0+07 
1.50 - 0 .04  
1.61 -+ 0.03 

Coi ls  wcr¢  &r©ineubatod w i t h  e y c i o h e x i m i d e ,  a c t i n o m y c i n  D o r  R U  
38486 for  I h before  a d d i t i o n  o f  d e x a m e t h a s o n e  a nd  were  then incuba l -  
ed fo r  a f u r t h e r  p e r i o d  o f  48  h.  V a l u e s  a r e  m e a n s  +-SE o f  4 8 d e t e r m i -  
n a t i o n s .  D a t a  w e r e  a n a l y s e d  u s i n g  t w o - w a y  a n a l y s i s  o f  v a r i a n c e  for  
~ t e d  d a t a .  T h e  effect  o f  d e x a m e t h a s o n ¢  w a s  s l a t l s t i c a l l y  s ignif i -  
c a n t  ( P  < 0.001 ). I n t e r a c t i o n s  b e t w e e n  d e x a m e t h a s o n ¢  a n d  e a c h  o r  the  
a g e n t s  t e s t ed  ( ¢ y c l o h e x i m i d e ,  a c t i n o m y c i n ,  R U  38486)  were  a l s o  gi 8- 

nif icanz ( P  < O.OOI)_ 
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Fig .  3. A m i n o p e p t i d a s ¢  A ( o p e n  circles+ A)  a n d  a m i n o p c p t i d a s ¢  N 
(closed circles. B) activities as a function of aldostcronc concentration. 
HGEC were cultured with aldosterone for 72 h. Means _+SE o f  4 
determinations are shown. Data wer~ analysed using Studeat's/.test. 
Aminopeptidase A and N activities were significantly greater than 
control values at conccntration~ equal to or higher than 0+5/aM and 

! ~M. respectively. 
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c a l i z e d  in t h e  e p i t h e l i a l  a n d  e n d o t h e l i a l  ce l l s  o f  t h e  g l o -  
m e r u l a r  t u f t  a n d  p r o b a b l y  m o d u l a t e s  g i o m e r u l a r  f u n c -  
t i o n s  by  i n a c t i v a t i n g  A !! .  In  k e e p i n g  w i t h  t h i s  p o s s i b i l -  
i ty ,  W o l f  e t  al.  [14] s u g g e s t e d  t h a t  g l o m e r u l a r  A P A  
m i g h t  be  i n v o l v e d  in t h e  e a r l y  r e g u l a t i o n  o f  t h e  i n t r a r e -  
h a l  r e n i n - a n g i o t e n s i n  s y s t e m  a n d  m o d i f y  g l o m e r u l a r  
a d a p t a t i o n s  a f t e r  r e n a l  m a s s  a b l a t i o n .  

S e v e r a l  p e p t i d a s c s  w h i c h  m e t a b o l i z e  A ! a n d  A 11 a r e  
p r e s e n t  in t h e  k i d n e y  [15], T h e  r e s u l t s  o f  t h e  p r e s e n t  
s t u d y  i n d i c a t e  t h a t  g l o m e r u l a r  r e c e p t o r  s i t e  a v a i l a b i l i t y  
o f  A !1 is c o n t r o l l e d  by  A P A .  

T h i s  is t h e  f i rs t  d e m o n s t r a t i o n  t h a t  g l u c o c o r t i c o i d s  
c o n t r o l  t h e  e x p r e s s i o n  o f  A P A  in  H G E C .  T h e  e f f e c t  is 
s p e c i f i c  f o r  g l u e o c o r t i e o i d s  a n d  w a s  o b t a i n e d  w i t h  p h y -  
s i o l o g i c  c o n e .  r o t a t i o n s  o f  d e x a m e t h a s o n e  ( 0 . 5 / ~ M )  s u g -  
g e s t i n g  t h a t  t h e  c o n t r o l  o f  A P A  e x p r e s s i o n  c a n  b e  in-  
f l u e n c e d  b y  n o r m a l  c o r t i c o i d  s e c r e t i o n  a s  w e l l  a s  b y  
p h a r m a c o l o g i c  d r u g  a d m i n i s t r a t i o n .  M o r e o v e r ,  it m a y  
we l l  be  t h a t  A l l - d e p e n d e n t  c h a n g e s  in  g l o m e r u l a r  i l l-  
, . r a t ion  r a t e  a r c  m o d u l a t e d  by  g i u c o c o r t i c ,  o i d s .  
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