
!exe e n z y m e - s u b s t r a t  z. U l t6 r i eu remen t  ee r61e de Mg++ a 6t, 
~ctivit6 de l ' e n z y m e  est  fo r t emen t  influenc6e pa r  la  force i on iq  
~ionnant l ' a c t i v i t 6  de la  c a rboxypep t ida se ,  nous  avons  fai t  ( 
[iquer leur  mode d 'ac t ion .  Nous  pensons  u t i l e  de les signal, 
va i l  fa i san t  l ' ob j e t  d ' une  pub l i ca t i on  ul t6r ieure  dans  ce m6m~ 
In p repa re  une so lu t ion  sa tur~e 5~ q- 2 ° d a n s  SaC1 M de ca rb  
nzyme*.  Cet te  solut ion,  d o n t  l a  t eneur  en azote  (Kjeldahl)  
6e cont re  SaC1 M ;  on ne p e u t  gu~re la  conserver  5~ la  glaci~re l 
~t une  p r6c ip i t a t ion  progress ive  de prot6 ines  e t  une d iminu t i c  
ie es t  dilu6e pa r  du t a m p o n  v6ronal  sodium-HC1 2. ~o -z M,  
t e rmin6e  ~t 25 ° sur l ' h ippury l -DL-ph6ny la lan ine  1.6. io  -z M 
Le (/Z) dans  le m~lange  r6ac t ionne l  lo rsqu 'on  ne fai t  aucune  

o.o2. Les subs tances  6tudi~es, sels ou d6tergents ,  sont  ajo~ 
celle du subs t ra t .  On d6 te rmine  la  L-ph6nyla lanine  lib6r6e p~ 
drine ~, e t  l 'on  compare  les v i tesses  in i t ia les  d ' hyd ro l y se  (r~ 

de sa conserva t ion ,  la  concen t r a t i on  d ' e n z y m e  dans  le m 
lois p lus  faible que celle de la  so lu t ion  m~re de fa~on ~ avo: 

rolyse de 3 ° /~mol pa r  l i t re  de L-ph6nyla lan ine  lib6r6e pa r  mi  
. Nous  avons  v6rifi6 l ' a c t i on  de ce r ta ins  chlorures  m~tal l i  

ae la  c a r b o x y p e p t i d a s e  est  tr~s dilu6e (5ooo h ~o,ooo lois), 
ae concen t r a t i on  en sels et, en t re  ce r ta ines  l imites ,  son acti~ 
a (Tableau I). A des molar i t6s  faibles, les ca t ions  b iva l en t s  
t ions monova len t s .  Cet te  diff6rence est  6v idente  m~me si 1 
a fonct ion de leur  concen t r a t i on  mol~culaire,  mais  en foncti  
e mil ieu.  A une force ionique  61ev6e (/z = o.62), Fac t ion  des 
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ca t ions  b iva l en t s  e t  monova l en  

D E  L A  C A R B O X Y P E P T I D A S E  

~ 0 .05  t ~  o.6~ 

(C) 

6"IO ~ 

2 " I O  - 1  

l ange  r6act ionnel .  
u la i re  dans  le m~lange r6ac t ionne l  du sel ajout6.  
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Sels ajoutds 
Act. (C) 

Rien 4-3 
SaC1 3" IO-Z 
KC1 3" Io-2 
LiC1 3 '  10 .2 
MgC12 io-~ 
CaC12 i o  - 2  

SrC12 io-~ 

~u = Force ionique  du m61an 
(C) = Concen t ra t ion  mol6culai re  
Act .  = % de l ' a c t iv i t6  m a x i m u m  

* C a r b o x y p e p t i d a s e  Worthing~ 
l ' e au  dist i l l6e a v a n t  leur  u t i l i sa t ion .  
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• w ~ e t t  z o  

T w e e n  20 
T w e e n  80 
S a p o n i n e  
S a p o n i n e  

Au s u b s t r a t  T w e e n  80 
T w e e n  80 

(C) = C o n c e n t r a t i o n  f ina l e  du  d d t e r g e n t  d a n s  le m61ang~ 
k c t i v i t 6  = A c t i v i t 6  en  % de  l ' a c t i v i t 6  m e s u r 6 e  en  a b s e n c e  d( 

,. N o u s  a v o n s  o b s e r v 6  q u e  l ' a c t i v i t 6  o p t i m a  o b t e n u e  en  pr6s 
ae en  p r 6 s e n c e  de  c e r t a i n e s  s u b s t a n c e s  n o n  ion i sab l e s .  L e  "I 
Lce d ' u n  d 6 t e r g e n t  t e l  q u e  le T w e e n  20 ou  

5. u n  m o i n d r e  deg r6  l a  s a p o n i n e ,  l ' a c t i v i t 6  
,e n 6 g l i g e a b l e  en  a b s e n c e  de  d 6 t e r g e n t ,  a t t e i n t  
~leur  m ~ m e  s u p 6 r i e u r e  5. l a  v a l e u r  m a x i m u m  
ae 5. /z = o.62. On  c o n s t a t e  d ' a i l l e u r s  q u e  
t i o n s  d u  d 6 t e r g e n t  e t  de  NaC1 ne  s e n t  p a s  
yes. P o u r  o b s e r v e r  l ' e f fe t  m a x i m u m ,  le T w e e n  
t r e  a j o u t 6  5. l a  s o l u t i o n  de  l ' e n z y m e  e t  n o n  

• A / z  = 0.o2 e t  en  a b s e n c e  de  d 6 t e r g e n t ,  l ' a c -  
de  l ' e n z y m e  n ' e s t  p a s  une  f o n c t i o n  l i n6a i r e  

c o n c e n t r a t i o n .  L a  Fig .  I m o n t r e  en  ef fe t  que  
es c o n d i t i o n s ,  le r a p p o r t  d ( a c t i v i t 6 ) / d  (concen-  
a) n ' e s t  p a s  c o n s t a n t ,  m a i s  c r o l t  a v e c  la  con-  
t i on .  Ce n ' e s t  q u ' £  p a r t i r  d ' u n e  c e r t a i n e  v a l e u r  _ /  
t e  d e r n i 6 r e  q u e  l a  c o u r b e  d e v i e n t  u n e  d r o i t e  Z 

5. / ,  = 0.62 ou en  
L a  c a r b o x y p e p t i -  0 1 3 5 7 9 

Concentration de l'enzyme 
n n e n t  en  p r 6 s e n c e  

se ls  ou  de  dd te r -  F ig .  i .  A c t i v i t 6  de  l ' e n z y m e  en f o n c t i o n  de  
u n e  c o n c e n t r a t i o n  c o n c e n t r a t i o n .  I n f l u e n c e  de NaC1 e t  du  T w e e  

t ue  ou  d ' u n e  sub-  C o u r b e  I :  • = T w e e n 5 . i o - a g  % ( / z = o . o  
o x y p e p t i d a s e  cr is -  + = N a C I  6 . i o  -1 M (/z = 0.6 

T w e e n  (5" i o  2 g %) L a  v a l e u r  i de  l ' 6che l l c  des  a b s c i s s e s  co r r  
f lubi l i t6  de  l a  ca r -  s p e n d  5. u n e  c o n c e n t r a t i o n  d ' e n z y m e  d a n s  
i t  s t a b l e  la  s o l u t i o n  m61ange r 6 a c t i o n n e l  de 11561o de la  so lu t ic  
i t a t i o n  de  p r o t 6 i n e  s a tu r6e .  L a  v a t e u r  i de  l ' 6che l l e  des  ordol  
:t les  d i f f6 ren t s  sels  ndes  c o r r e s p o n d  5. l ' a e t i v i t 6  de  l ' e n z y m e  

o/ 
5. 5" i o  2 g ,o ne  l a  c o n c e n t r a t i o n  I, m e s u r 6 e  so i t  5. # = o.( 

i f i c a t i v e  l a  v i t e s s e  (NaC1), so i t  en  p r6sence  de  T w e e n  5" I ° - a  
r b o x y p e p t i d a s e  en  % (/z = o.o2).  

a c t e u r s  c o n d i t i o n n a n t  l ' a c t i v i t 6  de la  c a r b o x y p e p t i d a s e  s 'opposaie~ 
m o l 6 c u l a i r e  i n a c t i v e .  

les ac  
a d d i t i v e s .  
d o i t  6 t re  

ce l le  du  s u b s t r a t .  

3. 
t i v i t 6  
de  sa  c o n c e n t r a t i o n .  
d a n s  ces  
t r a t i o n  
c e n t r a  
de  c e t t e  
paral l61e 5. ce l le  q u ' o n  o b t i e n t  
p r 6 s e n c e  de  T w e e n  5. / ,  = o.o2. 
d a s e  e s t  d o n c  a c t i v e ,  n o n  s e u l e m e n t  
d ' u n e  c e r t a i n e  c o n c e n t r a t i o n  de  
gen t ,  m a i s  a u s s i  l o r s q u ' o n  r6a l i se  
su f f i s an t e  de  p r o t 6 i n e  e n z y m a t i q  
s t a n c e  a c c o m p a g n a n t  l a  carbox"  
t a l l i s6e .  

4. N o u s  ave r t s  o b s e r v 6  q u e  l e T w e e n  
t o u t  en  n ' a u g m e n t a n t  p a s  l a  s o l u b i l i t 6  
b o x y p e p t i d a s e ,  r e n d  p r a t i q u e m e n t  
s a t u r 6 e  en  e m p ~ c h a n t  l a  p r 6 c i p i t a t i o n  
e t  l a  p e r t e  d ' a c t i v i t C  D ' a u t r e  p a r t  les  
u t i l i s6s  5. / ,  = 0 .62 e t  le T w e e n  
c h a n g e n t  p a s  d ' u n e  fa~on  s i g n i f i c a t i v e  
d ' i n a c t i v a t i o n  ~ 5 ° °  de  la  c a r b o x  
s o l u t i o n  di lu6e.  

T o u t  se p a s s e  c o m m e  si les fac  
a la  f o r m a t i o n  d ' u n e  a s s o c i a t i o n  

T A B L E A U  I I  

XR L 'ACTIVITI~  E N Z Y M A T I Q U E  D E  LA CA 

ajoutd A c t iv i td  

ure (C) ( z o _ a  g % )  p = 0 .02 p - -  

4 
n 2o o . t  46.5 
n 2 0  o .  5 [ 2 2  

n 20 t t33 
n 2o 5 I42  
n 20 IO 142 
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20 142 
5 138 
I 13 

IO 78 
5 lO6 

5 ° 116 
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ASE 
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n recent years  several different types  of high molecular weii 
inhibitors of hyaluronidase  and certain o ther  enzymes.  Th 
litin disulphate  2, n i t ra ted and acetylated hyaluronic acid 3, I 
lber  of aromat ic  hydroxy  and amino compounds4,5, 6, and 
:id formed from benzoquinone)7, s are active in this respect. 
;entisic acid when  pure  is inactive bu t  when  allowed to o 
uronidase inhibitor,  possibly of s t ruc ture  similar to "humic  
ymerized wi th  formaldehyde and in this way  HAHN 1°,11,12 
:onidase " r eh ib in"  which was  the  best  of a series of active : 
Tarious mono-, di- and t r i -hydroxybenzoic  acids. The initial 
us  s t i rr ing of a suspension of gentisic acid in 5 ° % (v/v) s 
° C for 5 hours.  We find t ha t  equally active mater ia l  can be 
[dehyde to a solution of gentisic acid in 25 % sulphuric  acid ar 
I hour ' s  heat ing under  reflux. Exclusion of air has  little or n 
ained by  heat ing equimolecular  propor t ions  of sodium gentis 
m under  reflux for 5 hours,  acidifying and collecting the pre, 
n view of the  existence of su lphate  groups  in hepar in  and c 
r a the r  poor  solubili ty of the  subs t i tu ted  benzoic acid-formal 
~ttention was  directed to polymers  based on subs t i tu ted  ben2 
nces as have been examined,  condense wi th  formaldehyde m 
kali insoluble mater ia ls  due p resumably  to elimination of sulpl 
~ral reaction. Under  alkaline condit ions condensat ion takes  

lorlualueltycle po lymers  proauc  
condensat ion was  carried out  1 

sulphuric  acid wi th  formaldehy 
more s imply obtained by  addi 

and collecting the insoluble produ 
no effect. Active mater ia l  can al 

entisate and formaldehyde in aqueo 
precipitate.  

chondroi t in sulphate  and becau 
aldehyde po lymers  at  physiologic 

:uted benzenesulphonic acids. Such of the 
under  acid condit ions to give wat  
)honic acid groups;  this  is probab 

a different course and, providi 
equivalent  of alkali has  been employed, a fair propor t ion  of hi~ 
soluble po lymer  is obtained. Thus  if equimolecular  quant i t ies  

ad formaldehyde and 1.2 moles of sodium hydroxide are heat  
.~r reflux for 5 hours  and the result ing dark brown solution neutraliz 
ry  dark resin (PS53) remains.  This has a similar order of activi 
Muronidase to "rehibin" bu t  is very soluble in wate r  over  a w i  
,geneous sy rup  containing 5 o %  of the  mater ia l  can be produce 
n mice being greater  t han  125 ° mg/kg  given subcutaneous ly  al 
nously. Mice fed 400 m g / k g / d a y  for 21 days  were wi thou t  to~ 
:e, is even less toxic t h a n  the gentisic acid-formaldehyde polymel 
Lophane approx ima te ly  a quar t e r  (PS53 D) is retained. This latt 
idase so far examined.  A small propor t ion  of the original activi 

at ing inhibitor  po tency  was  to incubate  buffered solutions of t 
d t h  par t ia l ly  purified test icular  hyaluronidase  (Rondase,  E v a  
!or 3 ° rain at  37 ° C. The enzyme was first diluted in a 0.2 g / ioo  1 
lO -4 M sodium py rophospha t e ;  this diluent protects  the  enzyr 

)n and heavy  meta l  ion contamina t ion  la. After  incubat ion enzyr 
rbidity reduction technique  14. Four  concentra t ions  of each polym 

a t  I O O  ° 

fo rmaldeh  
af ter  I 
be obtained 
solution 

In  
of the  r a the r  
p H ' s  at t  
subs tances  
and alkali 
a general  
a sl ight  excess over  i molecular  
molecular  weight,  highly wa te r  
h y d r o q u i n o n e  sulphonic acid am 
together  in aqueous  solution under  r, 
and e v a p o r a t e d  to dryness  a v e r  
as an inhib  .tor of test icular hyaluronida 
range of pHi ' s ;  a neutral ,  home 
I t s  toxic i ty  is low, the LD/5o in 
greater  t h a n  250 mg/kg  in t raveno 
s y m p t o m s .  This, in our  experience, 

On dialysis of PS53 in cello 
is the mos t  active ant i -hyaluronidase  
also passed t h rough  the cellophane. 

The me thod  used for estima" 
po lymers  at  p H  6.0 together  wi th  
Medical Supplies Ltd.  England) for 
solution of gelatin containing 2. 
agains t  inact ivat ion by  incubat ion 
act iv i ty  was  es t imated by  the tu rb id i t  
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ol. Chem., I76 (1948) 997; 179 (1949) 8 
.S., 35 (1949) 8o. The Enzymes, Vol. I, 

~l. Chem., i86 (195 o) 653. 
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