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Table II. Differences in the ribonuelease activity of adherent and non-adherent cells cultured from the peritoneum and the thymus of normal 
and cortisone-treated mice 

Cells obtained from RNAse content of cells after 2 h in culture ,, b 

Adherent cells Non-adherent cells 

Peritoneum from normal mice 
From mice 1 day after cortisone 
From mice 2 days after cortisone 
From mice 3 days after cortisone 
Thymus from normal mice 
From mice 1 day after cortisone 
From mice 2 days after cortisone 
From mice 3 days after cortisone 
Lymph node from normal mice 

12.0 -~ 5.0 28.0 • 8.8 
13.2 • 4.4 255.3 • 68.1 
10.8 ~ 2.7 249.0 :t: 49.5 
14.4 :~ 4.6 56.0 ~: 15.1 
0.6 ::k 0.3 1.6 -t- 0.5 
0.54 :E 0.3 14.4 • 5.5 
0.60 • 0.2 7.2 4- 2.8 
0.63 ~ 0.1 11.2 ~: 5.4 
1.5 ~ 0.5 5.0 • 1.9 

Expressed as 10 -15 g of crystalline pancreatic ribonuclease per cell. b Ceils were pooled from 5 mice for each of the 3 separate experiments 
(mean of 3 separate experiments • S.D.). ~ 5 nag cortisone acetate (Frederiksberg Chemical Laboratories Ltd., Copenhagen) given s.c. 

possibi l i ty  t h a t  th is  difference can be ascr ibed to the  
presence in the  per i tonea l  cells of a much  higher  p ropor t ion  
of phagocy t i c  cells t h a n  are found  in suspens ion  of cells 
f rom the  t h y m u s  and l y m p h  nodes,  was t e s t ed  by  remov-  
ing glass adhe ren t  ceils by  cul tur ing  these  cells in plast ic  
pe t r i  dishes or in si l iconized glass tubes.  Similar  results  
were ob ta ined  in b o t h  types  of vessel, and the  da t a  
shown in Table  I I  are for cells ma in t a ined  in plas t ic  
vessels. The difference in RNAse  con t en t  is ve ry  great ,  
the  n o n - a d h e r e n t  cells f rom the  pe r i t oneum conta in  some 
t w e n t y  t imes  as much  IRNAse t h a n  do those  t rom the  
thymus .  

The n o n - a d h e r e n t  cul tured  cells f rom b o t h  pe r i t oneum 
and  t h y m u s  con ta in  more  IRNAse (see Table  II) t h a n  the  
average of the  cells before separa t ion ,  the  values  for which 
are shown in Table  I. The n o n - a d h e r e n t  cells recovered  
after  cul tur ing are, by  morphologica l  criteria,  mos t ly  
composed  of lymphocy tes ,  ye t  the i r  RNAse  con ten t  
varies widely  and suggests  t h a t  d i f fe rent  popu la t ions  of 
l ymphocy te s  m a y  be d is t inguished  on the  bases of the  
a m o u n t  of alkaline RNAse  t h e y  contain .  

We have  shown previous ly  3 t h a t  af ter  h igh doses of 
cor t isone (2.1 mg per  mouse),  which  leads to a marked  loss 
of l ym pho id  cells f rom the  t h y m u s  and  l y m p h  nodes,  the  
RNAse  con t en t  expressed per  mg of t issue rises sharply.  
The da ta  shown in Table  I conf i rm these  results  bu t  show 
in add i t ion  t h a t  t he  a l ready  high RNAse  con ten t  of the  
per i tonea l  l y m p h o c y t e  is raised still  fu r ther  by  t r e a t m e n t  
of the  mice wi th  cort isone.  The results  in Table  I I  show 
t h a t  cor t isone does not  s ignif icant ly  al ter  the  RNAse  
con ten t  of the  adhe ren t  cells. 

There  is a 160•  difference be tween  the  RNAse  
con ten t  of n o n - a d h e r e n t  cells f rom the  pe r i t oneum of 
cor t i sone- t rea ted  mice as compared  wi th  t h a t  of the  
n o n - a d h e r e n t  cells f rom the  t h y m u s  of normal  mice. 
In  t e rms  of 0 marker ,  the  p ropor t ion  of T-cells will be 

grea tes t  for the  t h y m u s  and less in the  l y m p h  nodes  and 
per i toneal  ceils is. 

The RNAse  con ten t  of the  ad h e ren t  cells f rom the  
pe r i t oneum is cons iderably  grea ter  t h a n  t h a t  of the  
adhe ren t  cells f rom t h y m u s  and  l y m p h  nodes,  bu t  this  
da t a  is difficult  to  in terpre t .  Whi le  the  adheren t  per i toneal  
ceils are made  up of a t  least  95% of macrophages  (the 
per i toneal  cells when  t aken  f rom a non-s t imula ted  cavi ty  
conta in  app rox ima te ly  equal  number s  of l ymphocy te s  and  
mononuc lear  phagocytes~4), the  na ture  of the  re la t ively  
few adhe ren t  cells separa ted  f rom the  t h y m u s  and l y m p h  
nodes is uncer ta in .  I t  is n o t e w o r t h y  t h a t  cor t isone pre-  
t r e a t m e n t  does not  affect  the  RNAse  con ten t  of any of the  
adhe ren t  cell popula t ions  s tudied.  

Zusammen/assung. Die Aktivit~Lt der  alkal ischen 
IRibonuklease in Per i tonealzel len bet  Mgusen ist  21- bzw. 
7real st~Lrker als die Aktivith.t  in Thymus-  und  L y m p h -  
knotenzel len.  Die meis ten  r ibonukleasere ichen  Per i toneal-  
zellen ha f t en  n ich t  an p las t i schen  Oberflgchen.  Die 
R ibonuk lease -Akt iv i tg t  yon  n i c h t a d h g r e n t e n  Zellen 
wird  erh6ht ,  wenn  M~use mi t  Cort ison behande l t  werden,  
und diese W i rk u n g  ist besonders  auffal lend im Gesamt-  
b e s t an d  der  per i tonea len  Zellen. 

D. HAOR, N. VARDINON, E. ]~YLAN and 
P. ALEXANDER 

Department o/ Human 2VIicrobiology, Medical School, 
Tel-Aviv University, Tel-Arty (Israel), and 
Chester Beatty Research Institute, Institute o/ Cancer 
Research, Clifton Avenue, Belmont, Sutton 
(Surrey, England), 21 January J975. 

la M. C. RAFF and J. J. T. OWEN, Eur. J. hnmun. 7, 27 (1971). 
1~ D. M. WEIR, in Handbook o/Experimental Immunology (Blackwell 

Scientific Publications, London 1967), p. 1021. 

Evidence  for the Al losteric  Nature  of IAA Oxidase  S y s t e m  in Phaseolus mungo  Hypocoty l s  

The synergis t ic  effect  of sod ium metabisu l f i te  wi th  IAA 
in the  p roduc t ion  of adven t i t ious  roots  in hypoco ty l  
cu t t ings  of Phaseolus mungo r epo r t ed  earlier f rom this  
l abora to ry  1 lends suppor t  to the  view t h a t  IAA effects  are 
caused t h rough  IAA oxida t ion  p roduc t s  2-5. This  is 
con t ra ry  to the  view of o the r  workers  6 s, who consider  
t h a t  IAA oxidase causes de toxi f ica t ion  of IAA in the  
p l an t  sys tem.  

In  in -v i t ro -exper imen t s  t h a t  are carr ied out  to de- 
t e rmine  the  ac t iv i ty  of IAA oxidase in t issue homogena tes ,  
the  concen t ra t ions  of IAA t h a t  are used as subs t r a t e  are 
fairly high (10 .4 M). If  t he  des t ruc t ion  of IAA in vivo also 
occurs a t  th is  rate,  the  p l an t  t issue will be deple ted  of its 
endogenous  IAA wi th in  1-10 min,  as its b iosynthes i s  is 
considered to  proceed at  a ve ry  slow ra te  9. As the  main-  
t enance  of a p roper  balance be tween  the  syn thes i s  and 
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d e g r a d a t i o n  of I A A  is necessary  for n o r m a l  physio logica l  
f unc t i on  in  p lan t s ,  i t  seems r a t h e r  i m p r o b a b l e  t h a t  I A A  
d e g r a d a t i o n  in v ivo  can  occur  a t  t he  h igh  ra t e s  a t  wh ich  
i t  occurs  in  v i t ro  expe r in l en t s  w i t h  t i ssue  homogena te s .  

The  p re sen t  p a p e r  deals  w i t h  t he  resu l t s  of some 
e x p e r i m e n t s  t h a t  were car r ied  ou t  to  shed l igh t  on th i s  
poin t ,  us ing  I A A  oxidase  s y s t e m  in t h e  t issue h o m o g e n a t e s  
of h y p o c o t y l s  of Phaseolus mungo.  

Seedl ings of Phaseolus mungo  were ra ised  as descr ibed 
earl ier  x. 3 cm por t ions  below t he  c o t y l e d o n a r y  nodes  were 
used for I A A  oxidase  a c t i v i t y  d e t e r m i n e d  b y  t h e  m e t h o d  
descr ibed e lsewhere  ~0. I t  was  found  t h a t  t he  ace tone-  
p r e c i p i t a t e d  p ro t e ins  t h a t  were dissolved ill c i t ra te -  
p h o s p h a t e  buf fe r  a t  p H  6.0 were able  to  oxidize on ly  
4.0 ag  of I A A  in  60 ra in  (Figure  1). The  I A A  oxidase  
a c t i v i t y  of t he  ace tone -p rec ip i t a t ed  p ro t e ins  was t h e n  
d e t e r m i n e d  a t  7 d i f fe ren t  pH.  The  a c t i v i t y  cu rve  is 
hyperbo l i c  w i t h  a peak  a t  p H  4.0 a n d  decreas ing  va lues  
b o t h  w i t h  t he  inc reas ing  as well  as decreas ing  p H  (Figure  1) 

A n o t h e r  e x p e r i m e n t  was  car r ied  ou t  to  s t u d y  t h e  effect  
of e n z y m e  c o n c e n t r a t i o n  on i ts  a c t i v i t y  in r e l a t ion  to  
s u b s t r a t e  level. 2 c o n c e n t r a t i o n s  of e n z y m e  pro te ins ,  i.e. 
437.6 ~g a n d  4,000 ~g, were dissolved in c i t r a t e - p h o s p h a t e  
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Fig. 1. IAA  oxidase act iv i ty  of acetone-precipitated proteins ex- 
tracted from hypocotyl cuttings of Phaseolus mungo dissolved in 
citrate-phosphate buffer at different pH. 
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Fig. 2. IAA oxidase activity of the 2 concentrations of acetone- 
precipitated proteins dissolved in citrate-phosphate buffer at pH 4.0 
at varying concentrations of the substrate (IAA). 

buf fer  a t  p H  4.0 a n d  t he  c o n c e n t r a t i o n s  of I A A  used  as 
s u b s t r a t e  va r i ed  f rom 30 to  150 vg. 

The  a c t i v i t y  cu rve  shows s igmoid  t e n d e n c y  w i t h  t he  
h igher  c o n c e n t r a t i o n  of e n z y m e  p ro t e ins  (Figure 2). Thus ,  
t he  ox ida t i on  r a t e  increased  l inea r ly  w i t h  t he  increase  in 
t he  s u b s t r a t e  c o n c e n t r a t i o n  f rom 30 to 100 ag  I A A  b u t  
decreased  w i t h  f u r t h e r  increase  in  s u b s t r a t e  level. I n  
m a r k e d  c o n t r a s t  to  this ,  a cons ide rab ly  h ighe r  ox ida t i on  
r a t e  was  recorded  w i t h  lower (437.6 ag) c o n c e n t r a t i o n  of 
t he  e n z y m e  a t  lower s u b s t r a t e  (30 and  45 ~g IAA) levels.  
However ,  t he  a c t i v i t y  in  th i s  case decreased  w i t h  t he  
increas ing  c o n c e n t r a t i o n  of s u b s t r a t e  t i l l  60 ~g IAA, 
b e y o n d  wh ich  i t  d id  no t  change  much .  

The  resul t s  t h u s  show t h a t ,  a t  low s u b s t r a t e  levels,  t he  
r a t e  of I A A  o x i d a t i o n  was m u c h  h ighe r  w i t h  lower  t h a n  
w i t h  h igher  e n z y m e  concen t r a t i ons ,  a l t h o u g h  t i le  a c t i v i t y  
w i t h  h igher  e n z y m e  c o n c e n t r a t i o n s  exh ib i t ed  a s igmoid  
re l a t ionsh ip  w i t h  t he  change  in t h e  c o n c e n t r a t i o n  of 
t he  subs t ra t e .  

This  b e h a v i o u r  of I A A  oxidase  is cha rac t e r i s t i c  of 
a l loster ic  enzymes  w i t h  2 sites, a p r i m a r y  b i n d i n g  site a n d  
a seconda ry  s i te  11. Th i s  b e h a v i o u r  m a y  be  exp la ined  on  
t he  basis  of a mode l  a s suming  2 b i n d i n g  sites, or i t  m a y  be  
conce ived  t h a t  I A A  oxidase  s y s t e m  consis ts  of 2 closely 
assoc ia ted  enzymes ,  one of wh ich  m a y  be  a n  oxidase  a n d  
t he  o the r  a peroxidase .  These  m a y  r e p r e s e n t  2 b i n d i n g  
sites, as p o s t u l a t e d  earl ier  11. The  p r i m a r y  si te  has  a h igher  
a f f in i ty  for  I A A  b u t  low ca ta ly t i c  ac t iv i ty ,  where  as t he  
s econda ry  si te  ha s  a low a f f in i ty  for  I A A  b u t  h i g h  
ca t a ly t i c  ac t iv i ty .  The  s econda ry  s i te  (site I I )  6pens  as a 
resu l t  of t he  al loster ic  t r a n s f o r m a t i o n ,  w h e n  t he  p r i m a r y  
si te  (site I) is s a t u r a t e d .  Such  a mode l  c an  exp la in  w h y  
I A A  ox ida t i on  is h igh  a t  low e n z y m e  c o n c e n t r a t i o n  w i th  
low s u b s t r a t e  levels b u t  low a t  h igh  e n z y m e  c o n c e n t r a t i o n  
w i t h  t h e  same  s u b s t r a t e  level. 

This  mode l  also expla ins  t h e  two views r ega rd ing  t he  
role of I A A  oxidase  in p l a n t  sys tems .  Most  workers  h a v e  
s tud ied  ti le a c t i v i t y  of t he  e n z y m e  in d i lu ted  t i ssue  
h o m o g e n a t e s  in  v i t ro  expe r imen t s ,  us ing  h igh  concen t r a -  
t ions  of I A A  as subs t r a t e .  The  h i g h  a c t i v i t y  t h a t  is 
r epo r t ed  in these  e x p e r i m e n t s  is due  to  low e n z y m e  
c o n c e n t r a t i o n  a n d  r ep resen t s  t h e  a c t i v i t y  of s i te  I I .  This  
m a y  no t  be  t h e  case in i n t a c t  cells, as t he  c o n c e n t r a t i o n  
of I A A  ava i l ab le  endogenous ly  m a y  no t  be  a d e q u a t e  
even  to  s a t u r a t e  t h e  p r i m a r y  si te  (site I). Due  to al loster ic  
t r a n s f o r m a t i o n s ,  therefore ,  I A A  oxidase  s y s t e m  increases  
or decreases  t h e  r a t e  0I I A A  degrada t ion ,  d e p e n d i n g  upon  
t he  a m o u n t  of I A A  ava i l ab le  in  i ts  v ic in i ty .  

The  presence  of such  a n  e n z y m e  s y s t e m  is v e r y  signifi- 
c a n t  as si te  I, t h e  oxidase  site, m a y  be  cons idered  to  be  
conce rned  in t he  p r o d u c t i o n  of ox ida t i on  p r o d u c t s  which  
cause  physio logica l  responses,  whi le  s i te  I I ,  t h e  peroxidase ,  
m a y  pe r fo rm  a r e g u l a t o r y  role a n d  m a y  cause  de toxi f ica-  
t ion  of the  excessive I A A  w h e n  p r e sen t  in  a p l a n t  t issue.  
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Such  a close assoc ia t ion  b e t w e e n  I A A  oxidase  a n d  
pe rox idase  can  be  v isua l ized  f rom t he  ev idence  p r e sen t ed  
b y  a n u m b e r  of workers  ls-15. This  is also s u p p o r t e d  b y  t h e  
fac t  t h a t  a u n i q u e  I A A  oxidase  e n z y m e  has  no t  been  
found,  e x c e p t  in t h e  t obacco  roo t  e x t r a c t s  1% 

i s  B. Z. SIEGEL and A. W. GALSTON, Science 157, 1557 (1967). 
i s  R. E. STCTZ, P1. Physiol. 32, 31 (1957). 
1~ p. N[. RAY, Arch. Biochem. Biophys. 87, 19 (1960). 
15 B. I)ARBYSHIRE, Physiologia plant. 29, 293 (1973). 
16 L. SEQUEIRA and L. I~{INEO, P1. Physiol. 41, 1200 (1966). 
n The research has been partly financed by a grant from the U.S. 

Department of Agriculture. One of us (RNC)'is thankful to the 
CSIR, India, for financial assistance. 

Summary .  The  I A A  oxidase  e n z y m e  e x t r a c t e d  f rom 
Phaseolus mungo h y p o c o t y l s  appea r s  to  show al loster ic  
b e h a v i o u r  w i t h  2 sites, one r e p r e s e n t i n g  t he  oxidase  
(site I) a n d  t h e  o the r  pe rox idase  (site II) .  I t  is cons idered  
t h a t  t h e  si te  I is conce rned  in t h e  p r o d u c t i o n  of ac t ive  I A A  
ox ida t i on  p roduc t s ,  whi le  si te  I I  mere ly  ac t s  to  de tox i fy  
t he  excessive IAA.  

K. K. NANDA, t~. GURUMURTI and  
R. N. CHIBBAR 17 
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Chandigarh-760074 (India), 2 September 1974. 

Inhib i t ion  of C a t h e p s i n  A Act iv i ty  by the Po ta to  P r o t e a s e  Inhib i tor  

Only  a few of t h e  n a t u r a l  i nh ib i t o r s  of i n t r ace l lu l a r  
p ro t eo ly t i c  enzyme s  h a v e  so fa r  been  discovered.  N o t h i n g  
is k n o w n  a b o u t  t he  n a t u r a l  i nh ib i t o r s  of c a t h e p s i n  A. 
I n h i b i t o r s  of c a t h e p s i n  t3 a n d  C occur  in  t he  c y t o p l a s m  of 
l iver  cells 1 and  in t he  h e n ' s  egg-whi te  2. C a t h e p s i n  t31 
a c t i v i t y  is i n h i b i t e d  b y  e2-macroglobul in  3, t he  carbo-  
h y d r a t e  i n h i b i t o r  assoc ia ted  w i t h  h a p t o g l o b i n  ~, a n d  
l e u p e p t i n  5. Ca theps in s  D a n d  E are  i n h i b i t e d  b y  peps ta -  
t i n  5, 6. A specific s e rum a n t i b o d y  i n a c t i v a t e s  c a t h e p s i n  D 7 
a n d  c a t h e p s i n  E is i n a c t i v a t e d  b y  a n  i n h i b i t o r  i so la ted  
f rom A scarfs lumbricoides ~. 

Our  p r e l i m i n a r y  e x p e r i m e n t s  showed  t h a t  acid cel lular  
p ro teases  of a spleen h o m o g e n a t e  were p a r t l y  i n h i b i t e d  b y  
t he  p o t a t o  p ro t ease  i n h i b i t o r  (PPI )  w h e n  t e s t s  of t h e i r  
ac t iVi ty  on  h a e m o g l o b i n  a t  p H  3.5 were madeg,  10. 
I n  these  inves t iga t ions ,  an  a t t e m p t  was m a d e  to d e t e r m i n e  
which  of these  e nzym es  was i n h i b i t e d  b y  t he  P P I .  
Pur i f i ed  p r e p a r a t i o n s  of i n t r ace l lu l a r  p ro teases  a n d  spe- 
cific s u b s t r a t e s  were used for these  expe r imen t s .  Since, of 
all  t h e  i n t r ace l lu l a r  proteases ,  on ly  c a t h e p s i n  A and  
p a r t i c u l a r l y  c a t h e p s i n  D b r ing  a b o u t  t he  d e g r a d a t i o n  of 
h a e m o g l o b i n  n,  p a r t i c u l a r  a t t e n t i o n  was pa id  to  those  
enzymes .  

The  P P I  was o b t a i n e d  b y  t h e  m e t h o d  p rev ious ly  
described1% Ca theps in  A a n d  D were o b t a i n e d  f rom h e n  
muscles  acco rd ing  to  t he  m e t h o d  g iven  b y  JODICE e t  el. 11 
The  source of c a t h e p s i n  B~ a n d  C was 10% h o m o g e n a t e  of 
ox spleen. 

The  effect  of P P I  in  va r ious  c o n c e n t r a t i o n  (0.0062 to 
0.1 mg/ml)  on  c a t h e p s i n  A (0.6 mg/ml)  a c t i v i t y  was 
t e s t ed  accord ing  to t h e  m e t h o d  of J o D i c z  et  a1.11. The  
s u b s t r a t e  was N-a -ca rhobenzoxy-L-g lu t amyl -L- ty ros ine  
(6.2 m M )  in a 0.1 M ace t a t e  buf fe r  (pH 6.0). I n c u b a t i o n  

Inhibition of eathepsin A activity by various concentrations of 
potato protease inhibitor (PPI) measured on N-g-carbobenzoxy-L- 
glutamyl-L-tyrosine 

PPI, final concentration cr Activity 
(mg/ml (mM/ml) (%) 

0.100 
0.050 
0.025 
0.012 
0.00625 
Control 

2.3 1.0 
5.8 2.5 

61.0 27.1 
120.0 53.3 
150.0 66.4 
225.0 100.0 

Final concentration: of enzyme, 0.6 mg/ml; of substrate, 6.2 raM. 

was car r ied  ou t  for 1 h a t  37 ~ The  reac t ion  was s topped  
b y  a d d i n g  TCA a n d  t he  a - amine -n i t rogen  re leased was 
d e t e r m i n e d  b y  t he  n i n h i d r i n  co lor imet r ic  m e t h o d  12 

The  effect  of P P I  (0.1 mg/ml)  on  c a t h e p s i n  B 1 a c t i v i t y  
was i n v e s t i g a t e d  accord ing  to t he  m e t h o d  descr ibed  b y  
KEILOVA and  TOMA~EK 2. The  s u b s t r a t e  was  N-a -benzoy l -  
D,L-arg in ine-p-n i t roanf l ide  (1 mg/ml)  in a 0.1 M phos-  
p h a t e  buffer  (pH 6.0) c o n t a i n i n g  1 m M  E D T A  and  25 m M  
cysteine-HC1 for ac t iva t ion .  I n c u b a t i o n  was car r ied  ou t  
for 1 h a t  40 ~ The  reac t ion  was s topped  b y  a d d i n g  glacial  
acet ic  acid. The  p -n i t roan i l i ne  released was d e t e r m i n e d  
s p e c t r o p h o t o m e t r i c a l l y  a t  405 nrn. 

The  effect  of P P I  (0.1 mg/ml)  on c a t h e p s i n  C a c t i v i t y  
was i n v e s t i g a t e d  b y  t h e  same  p rocedure  as t h a t  used for 
c a t h e p s i n  B 1 ac t i v i t y  2 excep t  t h a t  g lycyl-L-phenyl-  
a l an ine -p -n i t roan i l i de  (0.1 mg/ml)  was used as subs t r a t e .  

The  effect  of P P I  (0.1 mg/ml)  on c a t h e p s i n  D (0.4 m g /  
ml) a c t i v i t y  was d e t e r m i n e d  b y  us ing  as s u b s t r a t e  urea-  
d e n a t u r a t e d  h a e m o g l o b i n  (10 mg/ml)  in  0.04 M B r i t t o n  
a n d  R o b i n s o n  un ive r sa l  buf fe r  (pH 3.5) 13. I n c u b a t i o n  
was car r ied  ou t  for 1 h a t  37 ~ The  r eac t ion  was s t opped  
b y  a d d i n g  TCA, and  t he  t y ros ine  re leased was d e t e r m i n e d  
b y  m e a n s  of t he  ~'OLIN-CIOCALTEU r e agen t  14 

The  P P I  i nh ib i t s  c a t h e p s i n  A a c t i v i t y  (Table).  The  
degree  of c a t h e p s i n  A a c t i v i t y  i n h i b i t i o n  depends  on  t he  
P P t  concen t r a t i on .  I n  the  presence  of t h e  P P I  in  a f inal  
c o n c e n t r a t i o n  of 0.1 mg/ml ,  a p p r o x i m a t e l y  1% of t he  
a c t i v i t y  of t h e  e n z y m e  remained .  This  i n h i b i t o r  does no t  
i nh ib i t  t he  a c t i v i t y  of c a t h e p s i n  B1, C a n d  D. Ca theps in  A 
is i n h i b i t e d  b y  d i i sop ropy lo f luo rphospha t e  ser ine ca rboxy-  
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