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L ysosom al cyste ine  p ro te in a se  (cathepsin  B , H , L ) a n d  m eta llo ­
p ro te in a se  (M M P-7-ase) a c tiv itie s  w ere m easured  from  se ru m  o f  19 cystic 
fib rosis (CF) hom ozygo tes and  o f  1 3 h ea lth y  ch ild ren , a s  c o n tro l group .

T h e  a c tiv ity  o f ca th ep sin  В  a n d  H  sign ifican tly  in c rea sed  in  th e  CF-
g ro u p .

I n t r o d u c t i o n

The plasma lysosomal hydrolases, 
arginine esterase and IRT (immuno 
reactive trypsin) had been investigated 
in patients suffering from cystic fibro­
sis (CF); the latter was recommend­
ed for the screening of CF [1-6].

The diminished activity of the 
pancreatic enzymes is known as a 
leading laboratory finding in CF. 
Koheil et al [7] have published di­
minished carboxipeptidase-B-like ac­
tivity among the intracellular pro­
teases.

The cysteine proteinases (CB, CH, 
CL) and the metalloproteinase (MMP- 
7-ase) belong to the intracellular 
proteinases. These cysteine proteinases 
are lysosomal enzymes (Table I) [8-9], 
while MMP-7-ase is a cytosol one [10].

Earlier the elevated activity of the 
cysteine proteinases was investigated

2

in the muscle tissue of dystrophic 
animals or of human myopathic pa­
tients [10-12].

There are no data available about 
the cysteine proteinases or metallo­
proteinase of CF patients, that was 
the reason of our investigations.

M a t e r i a l  a n d  M e t h o d s

T he ac tiv ity  o f  c a th e p s in  B , H  an d  L 
(CB, C H , CL) as ly sosom al cy ste in e  p ro ­
te inase , M M P-7-ase a s  a  m eta llo p ro te in ase  
w as m easured  in th e  se ru m  o f  19 C F  hom o­
zygo tes and  in 13 h e a lth y  c o n tro l children 
(4 m o n th s  — 15 y .). C y ste in e  pro te inase  
a c tiv itie s  were m easu red  b y  th e  m ethod  
o f  K irschke e t  al [12] a n d  M M P-7-ase 
a c tiv ity  was d e te rm ined  b y  th e  m e th o d  of 
N ak a jim a  e t  al [13] fo r m e asu rem en t of 
ca th e p sin  G a c tiv ity  b y  S o h á r e t  al [10] 
m odified  to  M M P-7-ase a c tiv ity  using 
Suc-A la-A la-Pro-Phe-A M C  (AMC m eans 7- 
m ethy l-4 -am ino  co u m ary n il) a s  su b s tra te . 
T he conditions o f  assays a re  sum m arized
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T able I

N o m encla tu re  o f th e  in t ra c e l lu la r  proteases (acco rd ing  to  B a r re t t ,  m odified)

Earlier names 
ca thepsin  (1929)

cathepsin  (1937)

cathepsin  I I  — cathepsin В 
(1941) (1952)

Up-to-date names
------------------------------------------- pepsin

cathepsin E (1962)
------------------------------------------------ cathepsin D (I960)

...............................  cathepsin S (1975)
-ca thepsin  B’ — cathepsin B1 — cathepsin В (1972)

(1969) (1971)
------------------------------------------------  cathepsin L (1976)
------------------------------------------------ cathepsin N (1972)

cathepsin B3 — ca th e p sin  H  (1976)

cathepsin  IV  
(1941)

cathepsin  I 
(1941)

cathepsin  В 
new  (1969) ^  cathepsin B2

(1971)
— cathepsin-like carboxypeptidase A 

(1962)

cathepsin-like carboxypeptidase В 
(1962)

cathepsin  A -----------------------

\
lysosomal carboxy 

peptidase В (1975)

(1952)
cathepsin-like carboxypeptidase C -------------------------------

(1972)
ca thepsin  I I I  (1941)--------- leucin-am ino peptidase--------

(1941) (1952)
cathepsin  Va (1951)-------------------  cathepsin C (1952)

lysosomal carboxy­
peptidase A (1975) 

lysosomal carboxy­
peptidase C (1975) 

lysosomal aminopeptidase 
(1977)

dipeptidyl-peptidase 1(1972)
dipeptidyl-arylam idase — dipeptidyl-am inopeptidase Y  

(1965) (1968)
carboxy-cathepsin  (1971)--------------- peptidyl-dipeptidase (1972)

Ba r r e t t  A J. (ed): Proteinases in  M am m alian Cells and Tissues. N orth-Holland Publ. Co., 
A m sterdam  (1977)

T able  I I

B iochem ical c o n d itio n s  o f assays o f  ex a m in e d  enzym es

Name EC. No. Substrate
Concentra­

tion
in assay, 

цЖ
pH Buffer Inhibitor Catalytic

group

C athepsin  В 3.4.22.1 Z-Arg-Arg-
-MCA

5.0 6.0 phosphate chloroqine -SH 
2 mM

C athepsin  H 3.4.22.16 Arg-MCA 20.0 6.8 phosphate Leu-CH2-Cl -SH 
2 mM

C athepsin  L 3.4.22.15 Z-Phe-Arg-
-MCA

5.0 5.5 acety te Z-Phe-Phe-
-CHN„

-SH 
2 mM

M M P-7-ase 3.4.24 Suc-Ala-Ala-
Pro-Phe-M CA

5.0 7.5 Tris-HCl EDTA m étallo
ion

MCA: 7-methyl-coumarynil-4-amide, A rg: arginine, Phe: phenylalanine, Ala: a lanine,Pro: proline 
S: bensyloxycarbonyl, Leu: leucine,
Sue : succinyl
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T a b le  I I I
T he values o f  th e  a c tiv it ie s  o f  th e  serum  ca th e p sin  B , H , L  an d  o f th e  m e ta llo p ro te in ase  

(M M P-7-ase) in  th e  g ro u p  o f  C F h o m ozygo tes  a n d  o f  the contro l g ro u p

Cathepsin = 0 
mU/ml MMP-7-ase

CB CH CL

CF homozygotes 
n  =  19 
X  = 17.39 123.65 nee 7.67
S.D. ± 6.51 26.76 1.66 2.39

p <  0.01 p <  0.01 p  =  0.36 p =  0.67
T =  3.32 T =  3.64 U* =  64.0 T =  -0 .8 2

Control group 
n =  13 
X  = 10.26 89.6 1.3 8.4
S.D. ± 3.7 33.6 0.83 2.61

U  =  ymol AMC/min 
XJ* =  -Wilcoxon tes t

in  T able I I .  T he lib e ra ted  AMC was m eas­
u red  flu o rim e tr ica lly  (E x .: 360 ran , E m .: 
460 nm ) w ith  a  H ita c h i 650-10  (Tokyo, 
J a p a n )  sp ec tro flu o rim e te r . S u b stra te s  w ere 
supplied  from  E n zy m e  S y stem  (L iverm ore, 
CA).

T he co rre la tio n  be tw een  th e  clinical 
s tages (in S chw achm an  score) a n d  th e  in ­
v estig a ted  enzym e a c tiv it ie s , a n d  betw een 
ac tiv itie s  o f  th e  cy s te in e  p ro te inases  and  
o f  th e  M M P-7-ase w as dete rm ined  b y  
linear co rre la tion  coeffic ien ts.

R e s u l t s

The values of serum cysteine- and 
metallo-proteinase activities of CF 
homozygotes and of control group are 
summarized in Table III. The activity 
of CB and CH significantly increased 
in the CF homozygotes’ group, while 
the activity of CL and MMP-7-ase 
did not change. The serum cysteine 
proteinases, the MMP-7-ase and the 
clinical stages did not correlate sig­

nificantly according to the determina­
tion of the linear correlation coeffi­
cients.

D is c u s s io n

The cathepsin B, H, L as cysteine 
proteinases can be activated with SH- 
group containing reagents or can be 
inhibited by SH-blockers.

Among the cysteine proteinases the 
CB and CH have showed significantly 
elevated activity in the serum of CF 
patients. The latter enzymes are 
localized into the lysosomes.

The metalloproteinase MMP-7-ase 
as a cytosol enzyme and the CL be­
longing to the cysteine proteinases 
did not show any enhancement of 
activity. The latter fact might be 
explained by the effect of the serum 
specific protease inhibitors.

The presence of cysteine proteinase 
inhibitors in the human muscle tissue
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[14] and of endogenic cysteine pro­
teinase inhibitors in the spleen has 
been proved [16]. There are no data 
about the cysteine proteinase inhibi­
tors o f CF patients which prompted 
us to determine the capacity of the 
latter ones in future.

Borgström et al [2] detected in­
creased level of the serum immune 
reactive trypsin (IRT), Chymotrypsin 
activity and of pancreatic trypsin 
inhibitor from the umbilical venous 
blood o f CF homozygous newborns.

Our results show that cathepsin В 
and H may play a role in the faster 
protein degradation in patients having 
CF.

We are going to investigate the 
activity of the serum cysteine pro­
téinases in the cases of the CF obliga­
tory heterozygotes (parents), too.

We can conclude that the values of 
the cathepsin В and H activities in 
serum may be useful as complemen­
tary biochemical data of the labora­
tory diagnosis of CF.
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