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Summary 

Canine hver lysosomes were purified by sucrose discontinuous dens:ty 
gradmnt centnfugatlon and then ruptured by somcatlon to obtain the soluble 
fract:on This soluble lysosomal fraction, wh:ch contained a 25-fold increase m 
acid phosphatase act:v~ty per mg of  total protein when compared w~th the 
original homogenate,  was incubated with a subfractmn (1 110 ~ d < 1 210 
g/cm 3, HDL3) of canine h:gh dens:ty hpoprotems (HDL) at pH 3 8 HDL3 
proteolys~s by lysosomal proteases, measured as the release of peptldes and 
amino acMs by the n m h y d n n  react:on, followed hyperbohc curves with straight 
hnes (r = 0 99) obtamed on Lmeweaver-Burk plots Km calculated from the 
Lmeweaver-Burk plot was 635 pg of HDL3 protem per 0 5 ml of mcubat:on 
m:xture Optimum HDL 3 proteolys:s was observed from pH 3 8 to 4 5 Incuba- 
tmn with the other subcellular organelle fractmns did not result m HDL3 
proteolysls To evaluate the effects of enzyme mhlb:tors, mdoacetate, p-chloro- 
mercunbenzoate  (both spec:flc for the endopeptldase, cathepsm B (EC 
3 4 22 1)) and pepstatm (specific for the endopephdase, cathepsm D (EC 
3 4 23 5)) were tested Iodoacetate and p-chloromercur:benzoate inhibited 
HDL3 proteolysls 100% and bowne serum albumin proteolys:s 65% Pepstatm 
mh:blted HDL3 proteolysls 45% and bowne serum albumin proteolysls 70% 
The m vitro data presented support the hypothesis that  hepatm lysosomes play 
an Important role m HDL3 catabohsm m the dog Furthermore, results ob- 
tained from enzyme mhlb~tlon studms suggest that  a specific lysosomal endo- 
peptldase, cathepsm B, may play the key role m HDL 3 proteolysls 

In t roduchon 

The defm:te subcellular site(s) and the mechamsms revolved m apohpo- 
protein catabohsm have not been estabhshed, although recent studms have 
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suggested that  the major catabohc s~te is the lysosome Rachmilewltz et al. [1] 
and Stem et al. [2] studmd the subcellular locahzatlon of rat ' 2 Si_labele d high 
density hpoprotems (HDL) and ~2 S i.labele d very low density hpoprotems 
(VLDL) m rat hver by electron mmroscopm radmautography Silver grmns were 
ldentffmd over varmus cytoplasmm organelles but marked gram density was 
found only over dense bodms, many of which could be classlfmd as secondary 
lysosomes 

We have previously investigated the catabohc rate and fate of apohpopro- 
tern (Apo) A-I, one of the three major plasma apohpoprotems [3] Canine Apo 
A-I was chosen because hpoprotem family A (mainly present m high density 
hpoprotem) is the major carrier of cholesterol m the dog [4,5],  thereby provid- 
ing a large animal model for testing this metabohsm. Prelnmnary studms in our 
laboratory have suggested that the hver and the lysosomes in hver parenchymal 
cells are important  organ and subcellular catabohc sites, respectively, of canme 
Apo A-I [3] The latter was studied by direct subcellular organelle lsolatmn 
and demonstratmn of labeled apohpoprotem uptake m dogs. At one day after 
lnjectmn of 12 s I-labeled Apo A-I, total radioactivity m the hver was 4 8 t~mes 
greater than m the kidney and 20 0 times greater than in the spleen In the 
subcellular fractions of hver, the radmactlwty was predominantly recovered in 
the lysosomal [ractmn 

The purpose of the present report was to lnvesbgate in vitro, the hydroly- 
sis of apohpoprotems by lysosomal proteolytm enzymes (e g cathepsms) Be- 
cause of solubility problems of canine Apo A-I or Apo HDL3 (the starting 
material for Apo A-I punfmatlon) m the assay system pH of 3 8, native canme 
HDL3 (1 110 < d < 1 210) was used as substrate 

Methods 

Isolatzon of HDL3 After a 16-h fast, blood was obtained from healthy 
male mongrel dogs weighing approx. 20 kg and fed a commercial dog food 
which provides approx 26% of calories as protein, 22% as fat and 52% as 
carbohydrate (Purina Dog Chow). The blood was placed m centrifuge tubes 
containing EDTA, 1.0 mg/ml of blood. One part of 0 25 M EDTA and 0 5 M 
phosphate buffer (Na2HPO4, KH~PO4, pH 7 5) was added to 49 parts of 
plasma to give m plasma an EDTA concentration of 0 005 M and a phosphate 
buffer concentration of 0 01 M To inhibit bacterial growth, po lymyxm B sul- 
fate was added to give a serum concentration of 25 umts/ml [6] The plasma 
density was adjusted to d = 1 110 g/cm 3 with sohd KBr and the plasma was 
then centrifuged in a Type T1 60 rotor on the L or L2 preparative ultracentri- 
fuge (Beckman Instruments Inc ,  Palo Alto, Callforma) for 22 h at 105 000 × 
g After 22 h, the top 4 ml was removed by the tube-shclng techmque HDL3 
was then isolated by adjusting the density of the mfranatant  solution with sohd 
KBr to d = 1 210 g/cm 3 and centrifuging at 105 000 × g for 22 h The top 4 ml 
containing HDL3 was removed by tube shcmg and the HDL3 was washed by 
repeat ul t racentnfugatlon at least three times at d = 1 210 g/cm 3 to remove 
contaminating serum albumin, followed by dmlysls against double distilled wa- 
ter at 4°C Studies w~th HDL3 as substrate were performed Lrnmedlately fol- 
lowing its lsolatmn 
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Preparation of soluble lysosomal fraction After a 16-h fast, healthy male 
mongrel dogs (about 20 kg) were anesthetized with sodmm thmpental  (Abbott  
Laboratorms, North Chmago, Ill ). Following perfusmn through the portal vem 
with 0 25 M sucrose/1.0 mM EDTA solutmn (sucrose/EDTA solutmn, pH 7 2, 
4 °C), the fresh hver tissue was chopped into pmces about 1 cm 3 m size About 
120 g chopped hver tissue was mixed with 1 2 1 of sucrose/EDTA solution The 
mixture was homogemzed in a blender (Warmg Products, New Hartford, Con- 
nectmut) for 30 s at high speed. Homogenates were filtered through eight layers 
of  coarse cheesecloth into a chilled contamer All procedures were performed 
at 4°C The canine hver homogenate was centnfuged according to the proce- 
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Fig 1 C e n t r l f u g a t l o n  s c h e m e  fo r  s u b c e l l u l a r  o r g a n e l l e  p r e p a x a t l o n  is s h o w n  t h e  g ~ a d m n t s  we re  p r e p a r e d  

m t h r e e  d i s c r e t e  l a y e r s  and  w e r e  as f o l l o w s  f r o m  b o t t o m  to  t o p  G r a d i e n t  I 70  m l  o f  0 6 0  M suc rose ,  60  
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G r a d i e n t  I I  7 0  m l  o f  0 7 0  M suc rose ,  60  m l  o f  0 6 0  M s u c r o s e  a n d  50 m l  o f  0 4 5 M  s u c r o s e  m ~ h l c h a  

p o r t i o n  o f  S e d i m e n t  II  was  s u s p e n d e d  
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dure of Ragab et al [7] (Fig 1), using a discontinuous sucrose gradmnt The 
Sorvall RC-2 centrifuge was used with the GSA rotors for all centnfugatlons 
except for centnfugatlons of lysosomal composite and lysosomal pellet I super- 
natant  The final lysosomal pellet was suspended m 20 ml of sucrose/EDTA 
solution and somcated with a Blosomc Macroprobe (Bronwlll Sc:entlfm, 
Rochester, N Y ), intensity 50, for 30 s at 4°C The somcated lysosomal frac- 
t:on was centrifuged m a Type 40 3 rotor on the Beckman L or L2 preparative 
ultracentrifuge for 60 mm at 114 480 × g to remove the insoluble material 
The supernatant of the somcated lysosomal fractmn (soluble lysosomal frac- 
tion) was used for incubation with HDL3 Each fraction obtamed during the 
isolation procedure was characterized by measuring the enzyme actlv:tms of 
succmate dehydrogenase according to the method of Pennmgton [8],  acid 
phosphatase by the method of Berthet and De Duve [9] and glucose-6-phos- 
phatase by the method of Hubscher and West [10] Inorgamc phosphate re- 
leased m acid phosphatase and glucose-6-phosphatase assays was determined 
according to F:ske and SubbaRow [11] Protein content  was measured by the 
method of Lowry et al [12],  usmg canine serum albumin (Fraction V, Mann 
Research Laboratories, Inc., New York, N Y ) as standard 

Baszc proteolys~s assay system The system for assay of proteolytic activi- 
ty  m the soluble lysosomal fraction consisted of the following 0 25 ml of the 
soluble lysosomal fract:on (containing 50--60 pg of total protein and an acid 
phosphatase activity of 10 nmol phosphate released per 1.0 ml soluble lysoso- 
mal fraction per mm at 37 °C) and 0 25 ml of HDL3 (containing 1.0 mg of 
protein m 0 1 M sodium acetate buffer, pH 3 8) or bovine serum albumin 
(crystalhzed and lyophfllzed, Sigma Chemical Co., St Lou:s, Mo.) containing 
0 375 pmol protein :n 0.1 M sodium acetate buffer, pH 3 8, as substrate Incu- 
bations were carried out for 60 mm at 37°C and pH 3.8 The reactmn was 
stopped by add:t:on of 1 0 ml of 10% trmhloroacetm acid. To diminish adsorp- 
tion of trmhloroacetm acid-soluble products on the material precipitated by 
trmhloroacetm acid, the samples were kept overmght at 4°C [13] After cen- 
trifugatlon, 1 0 ml of the supernatant was used for the nmhydrm reactmn 
according to Rosen [14],  leucme was used as standard for estimation of reac- 
tive amino groups. All assays were determined m duplicate The nmhydrm 
values obtained were corrected for blanks contmnmg enzyme source (soluble 
lysosomat fraction) and substrate alone Substrate blanks showed no change 
over the mcubat:on period, enzyme blanks did show change which was cor- 
rected for by subtraction Proteolytm enzyme activity was expressed as pmol 
amino group equ:valents released per 60 mm Incubation m the basra proteolysls 
assay system 

Assay of  proteolytlc actwtty m homogenates, and mltochondr~al and m~- 
crosomal fractions with HDL3 as substrate Proteolytm activity was also as- 
sayed using liver homogenate,  mltochondrial fractmn and mmrosomal fraction 
as enzyme sources, with HDL 3 as substrate, following somcatmn of these sub- 
cellular fractions The basic proteolys:s assay system was used except that  
enzyme concentrations were increased so that  measurable activities could be 
obtained for all fract:ons Enzyme concentratmns, expressed as pg of  protein 
per 0 25 ml were as follows homogenate,  205, m: tochondnal  fractmn, 198, 
soluble lysosomal fractmn, 190, and microsomal fraction, 218 
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Effect  o f  p H  on HDLz and bovme serum albumin proteolysts by the 
soluble lysosomal fraction Different pH values of  5 0, 4 5, 4 2, 4 0 and 3 8 
were obtained using 0 1 M sodmm acetate, adjusted by adding glacml acetm 
acid The pH 7 0 and 6.0 solutmns were Mmhaehs' barbltal/sodmm acetate 
buffer The pH 3 0, 2 0 and 1 0 solutions were 0 i M sodmm acetate solutmn, 
the pH of  whmh was adjusted by adding glacml acetm acid and HC1 

Effect  o f  enzyme mod~fters on proteolyt tc  actwlty tn soluble lysosomal 
fractzon wtth HDL3 and bovine serum albumin as substrate The effects of 
lodoacetate, p-chloromercumbenzoate, d l thmery thnto l  and pepstatm* were 
tested The soluble lysosomal fractmn was premcubated with lodoacetate, 
p-chloromercunbenzoate or d l thmery thnto l  for 15 mm at 37°C following the 
mdoacetate inhibition system described m Fig 3. Pepstatm was added as a 
methanohc solutmn to the assay vessel After evaporatmn of the methanol,  
0.25 ml of soluble lysosomal fractmn was added and the mixture was premcu- 
bated for 30 mm at 37°C HDL3 (0 25 ml) or bovine serum albumin (0 25 ml) 
were then added as substrate 

Metal tons and EDTA effect on proteolyt tc  actwzty m soluble lysosomal 
fractzon wtth HDL3 as substrate The soluble lysosomal fractmn of the basic 
proteolysls assay system was dmlyzed agamst 10 mM sodmm acetate buffer, pH 
5 0 This enzyme preparation was used for evaluatmn of the effect of metal 
runs (CaC12, MgC12, MnC12 and FeC13) and EDTA on proteolytm actlvxty m 
soluble lysosomal fractmn with HDL3 as substrate The metal runs and EDTA 
were m a concentratmn range of 1 pM to 10 mM and were premcubated with 
HDL 3 for 15 mm 

Results 

Charactertzatton o f  subcellalar fracttons o f  canine lwer (Table I) The 
average speclfm activity of acid phosphatase, succmate dehydrogenase and glu- 
cose-6-phosphatase m the whole hver homogenate,  ml tochondnal  fraction, 
soluble lysosomal fraction and mmrosomal fraction are shown m Table I The 
soluble lysosomal fraction, when compared with the whole hver homogenate, 
was punfmd 25 0 ± 11 7 (+ S D )-fold with respect to specific acid phosphatase 
actlwty The protein ymld, presented as mg protein per g wet weight of hver m 
whole hver homogenate, mltochondnal  fraction, soluble lysosomal fraction and 
mmrosomat fraction was 212 0 + 26 0, 9 0 ± 4 9, 0 13 ± 0 05 and 0 74 ± 0 18, 
respectively. 

Proteolyt~c actwtty against HDL 3 m subcellular fractzons Apo HDL3 and 
Apo A-I (purffmd by column chromatography of totally dehpldated Apo HDL 3 
on Sephadex G-100 (Pharmacm Free Chemmals, Plscataway, N J.)) were msolu- 
ble m any of  the following solutmns at pH 3 8--4 5 0 1 M sodmm acetate 
buffer, 0 05 M citrate buffer and Mlchaehs' barb~tal/sodmm acetate buffer 
[15] and were not hydrolyzed effectively by acid proteases m canine hver 
lysosomes Therefore intact HDL3 was chosen as substrate, which was com- 
pletely soluble m 0 1 M sodmm acetate buffer (pH 3 8) Usmg HDL3 as sub- 

* K i n d l y  s u p p h e d  b y  t h e  I n s t i t u t e  o f  M i c r o b i a l  C h e m l s t r v ,  T o k y o ,  J a p a n ,  t h r o u g h  D r  J o r d a n  T a n g ,  
L a b o r a t o r y  o f  P l o t e l n  S t u d t e s ,  O k l a h o m a  M e d i c a l  R e s e a r c h  F o u n d a t i o n  
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T A B L E  I 

S E P A R A T E  C H A R A C T E R I Z A T I O N S  O F  S U B C E L L U L A R  F R A C T I O N S  O F  C A N I N E  L I V E R  F R O M  

E A C H  O F  F I V E  S E P A R A T E  D O G S  

M a r k e r  e n z y m e  a s s a y s  w e r e  u s e d  t o  a s s e s s  p u n f l c a h o n  o f  s u b c e l l u l a x  f r a c t m n s  as  f o l l o w s  A c i d  p h o s -  

p h a t a s e  f o r  l y s o s o m e s ,  s u e c m a t e  d e h y d r o g e n a s e  f o r  m t t o c h o n d n a  a n d  g l u e o s e - 6 - p h o s p h a t a s e  f o r  m m r o -  

s o m e s  

S u b c e l l u l a r  f r a c t i o n  S p e c l f m  a c t l v t t y  (×  1 0  3 ± S D ) 

A c i d  p h o s p h a t a s e *  S u c c m a t e  d e h y d r o g e n a s e * *  G l u c o s e - 6 - p h o s p h a t a s e * * *  

H o m o g e n a t e  1 -+ 1 1 4  ± S 3 0  ± 11 

M l t o c h o n d n a l  4 -+ 3 56  ± 39  11 ± 7 

S o l u b l e  l y s o s o m a l  26  ± 4 0 2 ± 2 

M ~ c r o s o m a l  1-+ 2 5 ±  6 76  ± 41  

* E x p r e s s e d  as  # m o l  p h o s p h a t e  h b e r a t e d  p e r  m g  s u b c e l l u l a r  f r a c t i o n  p r o t e i n  p e r  m m  

**  E x p r e s s e d  as  p m o l  f o r m a z a n  f o r m e d  p e r  m g  s u b c e l l u l a r  f r a c t i o n  p r o t e i n  p e r  m l n  

* * *  E x p r e s s e d  as  ~tmol  p h o s p h a t e  h h e r a t e d  p e r  m g  p r o t e i n  p e r  r a i n  

strate, the soluble lysosomal fraction had a proteolytlc activity of 1 75 pmol 
amino group equivalents released per mg subcellular frachon protein per h. This 
proteolytlc activity was greater by a factor of  23 times than the proteolytm 
achvlty of the homogenate,  while the ml tochondnal  f lachon and the mmroso- 
mal fraction did not show any slgnlfmant activity 

Time course o f  HDL 3 and bowne serum albumin proteolyszs by soluble 
lysosomal fraction Linear klnetms for HDL3 and bovine serum albumin prote- 
olysls by the soluble lysosomal fraction were achmved up to 2 h (r = 0 99), an 
lncubahon hme of 60 mm was used m the investigations reported 

Effect  o f  substrate concentration on HDL3 and bovme serum albumin 
proteolys~s by soluble lysosomal fractzon Proteolysls of HDL3 and bowne 
serum albumin by lysosomal acid proteases conformed to a hyperbohc curve 
(Fig 2) The apparent Km calculated from a Lmeweaver-Burk plot of the 
hyperbohc curve was 635 pg of HDL 3 protem per 0 5 ml of lncubatmn mixture 
(46 pM based on Apo A-I molecular weight of 28 000) and 374 pM m bowne 
serum albumin proteolysls 

Effect  o f  p H  on HDL ~ and bowne serum albumin proteolysls by soluble 
lysosomal fractzon Under our assay condltmns, the ophmal rate of HDL3 
proteolysls was observed at pH 4 2 and no actlwty was found at pH 7 0, 6 0, 
2 0 and 1 0. Proteolysls of bowne serum albumin was optimal at pH 3 5 

Effect  o f  tnhzb~tors on HDL3 and bowne serum albumin proteolysls by 
soluble lysosomal fractton Iodoacetate (Fig 3) and p-chloromercunbenzoate 
(both specific for cathepsm B (EC 3 4 22 1)) inhibited HDL3 proteolysls 100% 
at concentratmns greater than 50 pM, while bowne serum albumm proteolysls 
was inhibited 68% by mdoacetate (Fig 3) and 63% by p-chloromercunbenzo- 
ate, (each at a concentratmn of 100 pM) The maximum mhlbltmn of HDL3 
and bovine serum albumin proteolysls by pepstatm (specffm for cathepsm D 
(EC 3 4 23.5)) was approx. 45 and 70%, respechvely, at a concentratmn higher 
than 10 pM Dlthloerythntol  (1 mM) activated HDL3 proteolysls approx 2- 
fold Control proteolytm achwty m the basra proteolysls assay system was 
0 157 pmol amino group equivalents released with HDL3 as substrate and 
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Flg  3 E f f e c t  o f  i o d o a c e t a t e  o n  H D L  3 ( so l id  l i ne )  and  b o v i n e  s e r u m  a l b u m i n  ( b r o k e n  l ine )  p r o t e o l v s z s  b y  

t h e  s o l u b l e  l v s o s o m a l  f r a c t i o n  f r o m  o n e  c a m n e  l i ve r  t he  assay  s y s t e m  c o n t a i n e d  0 25  m l  o f  s o l u b l e  

l y s o s o m a l  f r a c t i o n ,  0 25  nfl o f  e i t h e r  H D L  3 o r  b o v i n e  s e r u m  a l b u m i n  s o l u t i o n  as s u b s t r a t e  and  0 5 m l  o f  

l o d o a c e t a t e  s o l u t i o n  w i t h  i n c r e m e n t s  m l o d o a c e t a t e  c o n c e n t r a t i o n  T h e  p r o t e i n  c o n t e n t  o f  t he  s o l u b l e  
l y s o s o m a l  f r a c t i o n ,  H D L  3 a n d  b o v i n e  s e r u m  a l b u m i n  was  t h e  s a m e  s p e c i f i e d  fo r  t h e  bas i c  p r o t e o l y s l s  

assay s y s t e m  T h e  s o l u b l e  l y s o s o m a l  f r a c t i o n  wa s  p r e m c u b a t e d  w i t h  l o d o a c e t a t e  f o r  15  m m  a t  3 7 ° C  

H D L  3 or  b o v i n e  s e r u m  a l b u m i n  were  t h e n  a d d e d  a n d  t h e  m i x t u r e  was  i n c u b a t e d  fo r  6 0  m i n ,  a f t e r  w h i c h  

0 5 m l  o f  20% t r m h l o r o a c e t l c  ac id  wa s  a d d e d  t o  t e r m i n a t e  p r o t e o l v s i s  
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0.185 pmol  ammo group equivalents released with bowne serum albumin as 
substrate 

Effect  o f  metal ions and EDTA on proteolyt~c actw~ty m soluble lysoso- 
real fractmn from one canine hver w,th HDL 3 as substrate Among the metal 
Ions tested, MnC12 mhlb:ted proteolysls 25.9% and FeC13 inhibited proteolysls 
70 0%, at concentrations greater than 1 mM With EDTA, CaC12 and MgC12, 
HDL3 proteolysls showed approx 120% of control act:v:ty at concentratmns 
of  greater than 0 01, 10 and 0 01 mM, respect:vely. Control proteolyt lc  activity 
ru th  HDL3 as substrate was 0 108 pmol  amino group equ:valents released m 
the basra proteolys:s assay system 

D~scusslon 

The soluble fraction of  our purified canine liver lysosomes had a specific 
activity of  acid phosphatase approx 25 times greater than the original homo- 
genate Even though electron microscopic stud:es of  purified lysosomal pellets 
mdmated the presence of  mltochondrla  (the numermal ratio of  mltochondrla/  
lysosomes was (0 7--1.0)/1 0), the sonlcated mltochondnal  and mlcrosomal 
fractions exhibited very mlmmal proteolyt lc  activity for HDL3, when com- 
pared with the soluble lysosomal fraction 

Cathepsms are a major group of  proteolyt lc  enzymes :n the soluble frac- 
tion of  lysosomes and consist of  exopeptldases and endopeptldases. The pH 
optima of exopeptldases (cathepsln A (EC not  yet  assigned), and C (EC 
3 4 14 1)) are greater than 5 0 [16,17] while those of  the major lysosomal 
endopeptldases (cathepsms B and D) are in the range 3 0--4 5 with hemoglobin 
as substrate [18--20] Cathepsln E (EC 3 4 23 5), a minor lysosomal endo- 
peptldase, has a very low pH opt imum (around 2 5) and a limited tissue dlstrl- 
button (polymorphonuclear  leukocytes,  bone marrow and spleen) [19] ,  sug- 
gesting that  the physmlog:c role of  this endopeptldase may be more hm:ted 
than cathepsms B and D In the degradatton of  proteins, endopeptldases fJrst 
hydrolyze the protein to peptldes, which are then degraded to amino acids by 
exopept:dases [17,21] Although the pH opt imum of HDL3 proteolysls by our 
soluble lysosomal fraction ranged from 3.8 to 4 5, a pH value of 3 8 was 
selected in order to evaluate mainly proteolysls by endopeptldases and to mini- 
mize the effect of  exopept:dases Under the condltmns used in our incubations, 
proteolysls of  HDL3 and bowne serum albumin followed Mlchaehs-Menten 
kmetlcs, suggesting formation of  enzyme-substrate complexes [22] durmg the 
course of  proteolysls 

Different cathepslns in the soluble fraction of  purified lysosomes may 
part:c:pate m the proteolysls of  HDL 3 as suggested by effects of enzyme modi- 
fiers such as metal ions, lodoacetate,  p-chloromercurlbenzoate,  pepstatln and 
dl thloerythl l tol  Mlsaka and Tappel [23] reported the inhibitory effect of  
MnCl: on cathepsln B and FeC13 on cathepsms B and D In our experiments,  
MnCl: and FeC13 inhibited HDL 3 proteolysls, indicating that both  cathepsm B 
and D are pal~lc:patlng in HDL 3 proteolys:s Iodoacetate  and p-chloromercun- 
benzoate probably inhibit cathepsm B by acting on a thlol group m the enzyme 
active site [20,24,25] Iodoacetate  and p-chloromercunbenzoate  (both specific 
for cathepsln B) [20,24] completely inhibited HDL3 proteolysls, while bovine 
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serum albumin proteolysls was inhibited 65% Pepstatln obtained from cultured 
broth of  act lnomycetes  is a specffm inhibitor of acid proteases and has the 
structure lsovaleryl-L-valyl-L-valyl-4-ammo-3-hydroxy-6-methylheptanoyl-L-al- 
anyl-4-ammo-3-hydroxy-6-heptanolc acid [26] Pepstatm does not  mhlblt a 
varmty of  neutral proteases but  exhibits a strong inhibitory effect on pepsm 
[27] and cathepsm D [28--30] .  In our study, pepstatln inhibited HDL3 prote- 
olysls 45% and bowne serum albumin proteolysls 70%. Even though httle is 
known about  the specffmltms of  cathepslns B and D [21,24] ,  the responses of  
HDL3 and bovine serum albumin (whmh was chosen as representative of  a 
heterologous protein) proteolysls to enzyme modffmrs suggest that  the suscep- 
tlbflltms of  these proteins to cathepsm B and/or D differ Furthermore,  our 
observahons suggest that the endopeptldase, cathepsm B, plays a more slgmfl- 
cant role in HDL3 proteolysls, while the endopeptldase, cathepsln D, plays a 
more slgmfmant role m bowne serum albumm proteolysls The role of  cathep- 
sin B for HDL 3 proteolysls is supported also by the actlvatmn of this reactmn 
by dlthmerythrl tol ,  which is reported to activate cathepsm B [13,31] by thlol 
group achvatmn 

In conclusmn, the in vitro data presented support  our hypothesis that 
hepatm lysosomes play an important  role m HDL3 catabohsm m the dog 
Furthermore,  our data suggest that a key mechamsm of this catabolism is 
proteolysls of  the HDL3. Finally, results obtained from enzyme inhibition 
studies suggest that the lysosomal endopeptldase, cathepsm B, may play the 
major role m HDL 3 proteolysls 
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