
664 Specialia EXPERIENTIA 24/7 

h ighe r  t h a n  t h a t  i n d i c a t e d  in t h e  T a b l e  as o rd ina r i l y  
t o t a l l y  i n h i b i t i n g  t h e  e n z y m e  in ep i the l ioma .  

T h e  resu l t s  d e m o n s t r a t e  t h a t  in  ep i the l ioma ,  t he  
e n z y m e  u n d e r  c o n s i d e r a t i o n  is a l t e r ed  in t h a t  i t  h a s  a 

h i g h e r  ac t iv i ty ,  w i t h  d i f f e ren t  Zn  ++ a n d  O - p h e n a n t r o l i n e  
i n h i b i t i o n  c o n s t a n t s  as c o m p a r e d  w i t h  n o r m a l  skin  
enzyme.  

I n v e s t i g a t i o n s  car r ied  o u t  a long  these  l ines could  be  of 
use for t he  d i f f e ren t i a l  d iagnos is  in  skin  t u m o u r s .  

Glutamate dehydrogenase activity in normal skin and sldn epi, 
thelioma 

Activity in/~inol]g]m in 

Normal Epi- 
thelioma 

Control 

+ ZnSO4 

+ O-phenan- 
troline 

1.90 ~: 0.I0 4.45 4- 0.16 

1.4 X 10-4M 1.85 ~ 0.06 3.29 ± 0.21 
1,9 x 10-4M 0 2.45 -t: 0.08 
2.5 X 10-4M 0 0 

I x 10--4~ll 1.90 :t: 0.07 4.46 4- 0.14 
5 × 10-aM 0.43 :J2 0.03 3.55 _L 0.18 
1 × 10-2M 0 0.92 ~ 0.12 

41 control tests, 41 Zn ++ tests, 10 O-phenantroline tests. 

Rdsumd. Les a u t e u r s  o n t  6 tudi6  l ' a c t i v i t 6  de  la g lu ta -  
m a t e  d 6 h y d r o g 6 n a s e  duns  la  peau  n o r m a t e  e t  d a n s  les 
6pi th61iomes de  la peau  chez  l ' h o m m e .  I ls  o u t  obse rv6  que  
l ' e n z y m e  es t  duns  les t u m e u r s  b e a u c o u p  p lus  a c t i v e  que  
d a n s  la  peau  no rma le .  De m4me,  duns  l '6pith61iome, Fin-  
h i b i t i o n  p a r  le Z n  ++ e t  la O - p h ~ n a n t r o l i n e  necess i te  de  
p lus  h a u t e s  c o n c e n t r a t i o n s  que  p o u r  la  peau  norrnale .  
Les  mod i f i ca t ions  cons ta t~es  p o n r r a i e n t  s e rv i r  a u  diag-  
nos t ic  d i f f6rent ie l  des  t u m e u r s  de la  peau  chez  l ' h o m m e .  
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Isozymes of the Pyrophosphatase from the Brain 

T h e  ex i s t ence  of  i sozymes  raises  i n t e r e s t i ng  p r o b l e m s  
c o n c e r n i n g  t h e  poss ib i l i t ies  to  con t ro l  t h e  m e t a b o l i c  
a c t i v i t y  as  wel l  as  t h e  s t r u c t u r e  of c h r o m o s o m i c  genes.  
The re fo re  m a n y  resea rche r s  h a v e  succeeded  l a t e l y  in  
m a k i n g  e v i d e n t  t h e  ' i sozymic  s p e c t r a '  of e n z y m e s  i n v o l v e d  
in t h e  f u n d a m e n t a l  processes  of t h e  v e g e t a l  a n d  a n i m a l  
o rgan isms .  

I n  t h e  p r e s e n t  p a p e r  we r e p o r t  t h e  r e su l t s  o b t a i n e d  on  
t he  i sozymic  s t r u c t u r e  of t h e  p y r o p h o s p h a t a s e  (E.C. 
3.6.1.1.) in t h e  b ra in .  Th i s  e n z y m e  p lays  a p r o m i n e n t  p a r t  
in  t he  processes  of p y r o p h o s p h o r y l a t i o n ,  con t ro l l i ng  t h e  
c o n c e n t r a t i o n  of p y r o p h o s p h a t e  wh ich  appea r s  in  n u m e r o u s  
m e t a b o l i c  reac t ions .  

So far ,  d a t a  on  t h e  ex i s tence  of t h e  mu l t i p l e  molecu la r  
fo rms  of t h e  p y r o p h o s p h a t a s e  (PPase)  are  n o t  ye t  known.  

G. A .  MELONI, A. P:ESCE a n d  G. C. S C H I T O .  1 m e n t i o n  
t h a t  t h e y  succeeded  in s e p a r a t i n g  2 fo rms  of P P a s e  f rom 
Pseudomonas aeruginosa. B u t  as these  2 c o m p o n e n t s  could 
be  o b t a i n e d  on ly  b y  c h r o m a t o g r a p h y  on  DEAE-ce l l u lo se  
a n d  n o t  on  Sephadex ,  t h e  a u t h o r s  in fe r  t h a t  t h e y  h a v e  
t he  s ame  mo lecu l a r  weight ,  d i f fe r ing  on ly  b y  t h e i r  e lectr ic  
charge .  

O u r  a t t e m p t s ,  r e g a r d i n g  t he  c h r o m a t o g r a p h y  on  
S e p h a d e x  G-200 of e x t r a c t s  f rom some a n i m a l  organs ,  
succeeded  ill  s e p a r a t i n g  m a n y  f rac t ions  w h i c h  r evea l ed  
P P a s e  ac t i v i t y .  T h e  e n z y m o g r a m m e s  o b t a i n e d  p r o v e d  t h e  
p resence  of P P a s e  i sozymes  in t issues.  

W e  show below t h e  r e su l t s  o b t a i n e d  in t h e  case of b ra in .  
F o r  t h a t  p u r p o s e  we col lected t h e  b r a i n  f rom 8 d i f fe ren t  
species (hen, goose, r a b b i t ,  guinea-pig ,  dog,  horse ,  p ig  a n d  
cow) i m m e d i a t e l y  a f t e r  s l a u g h t e r  a n d  b leed ing  a n d  we 
h o m o g e n i z e d  i t  in  t he  r a t i o  1 :10  w i t h  a cold sal ine Tris 
buf fe r  p H  7.2 (Tris, HC1 0 . 0 5 M  + NaC1 0 .1M).  

W e  c e n t r i f u g a t e d  a t  1500 g for  30 ra in  a n d  a f t e r  r e m o v -  
ing  t he  cel lular  debr i s  we did  i t  aga in  a t  9000 g for  1 h. 
The  s u p e r n a t a n t  was  f i l tered t h r o u g h  a 2 × 25 cm c o l u m n  
filled w i t h  S e p h a d e x  G-200 e q u i l i b r a t e d  w i t h  t h e  p r ev ious  
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Fig. 1. PPase isozymes of the hen brain. (1) Enzymogram of the  
brain extract. (2) Proteinogram of the brain extract. (3) Proteino- 
gram of the bovine serum albumin. 



15. 7. 1968 Specialia 665 

t~  

150 

100 

O) 

U lz ;8 io 36 

(1) 

1 LA~_ ~'x-~x-n* 
g2 (8-5~-6'0 fi'6 72mr 

Fig. 2. PPase isozymes of the rabbit brain. (1) Enzymogram of the 
brain extract. (2) Proteinogram of the brain extract. (3) Proteino- 
gram of the bovine sermn albumin. 

buffer  and fract ions of 3 ml were collected by  elut ion wi th  
t he  same buffer  solution.  

The  PPase  ac t i v i t y  was de te rmined  in eve ry  f rac t ion 
by  measur ing  the  q u a n t i t y  of phospha te  released f rom 
the  subs t r a tum solut ion of pyrophospha te  0.0125 M in the  
presence of magnes ium chloride of the  same molar i ty ,  the  
va lue  of t h e  o p t i m u m  ra t io  [_P-PdMgCI~] being, for the  
brain,  a p p r o x i m a t e l y  equal  to  the  unit .  

The  concen t ra t ion  in prote in  was de te rmined  by  means  
of Fol in ' s  reagent  w i th  MILLER'S techn ique  ~. The  ac t i v i t y  
was represented  in mg  phosphorus /g  protein.  

The  ac t iv i ty  and prote in  concent ra t ion  were p lo t t ed  
agains t  the  vo lume  of elution. I n  the  Figures  we give the  
resul ts  ob ta ined  for only  3 species f rom the  to ta l  of 8 
worked.  

These  results  show t h a t  several  prote in  fract ions pre- 
sent ing  PPase  ac t i v i t y  can be obta ined  th rough  gel- 
f i l t rat ion.  

The i r  numbers  v a r y  wi th  the  species ranging f rom 3 in 
t he  case of guinea-pig to  7 for t he  dog. The  lowest  PPase  
a c t i v i t y  was found for the  hen 's  brain. The  molecu la r  
weight  of the  fract ions and their  PPase  ac t iv i ty  v a r y  wi th  
the  species. I n  order  to apprecia te  t he  molecular  weight  
of the  different  fractions,  the  co lumn was cal ibrated wi th  
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Fig. 3. PPase isozymes of the cow brain. (1) Enzymogram of the 
brain extract. (2) Proteinogram of the brain extract. (3) Proteino- 
gram of the bovine serum albumin. 

bov ine  serum a lbumin  crys ta l l ized twice  (N.B.C. p roduc t  
moIecular  weight  66,700). 

F r o m  d a t a  ob ta ined  up to now it  cannot  be specified if 
the  existence of such a big number  of isozymes is due to a 
genetic  de te rmin i sm (polyallelism), or only  to histological  
divers i f icat ion corresponding to par t i cu la r  ac t iv i t ies  in 
di f ferent  cerebral  sectors.  

The  reproduc t ion  of the  resul ts  ob ta ined  for t he  same 
species is ve ry  sat isfactory.  

Expe r imen t s  under  w a y  t ry  to establish the  kinet ic  
differences of the  isozymes separated,  as well  as the  in- 
f luence of some factors like cross-breeding,  metabol ic  dis- 
orders  etc.  on specific enzymogrammes .  

Rdsumd. On a reussi ~ s6parer par  ch romatograph ie  sur  
colonne ~ Sephadex  G-200 plusieurs isozymes de la pyro-  
phospha tase  (E.C. 3.6.1.1.) du cerveau chez d ivers  
an imaux .  Les e n z y m o g r a m m e s  ob tenues  sont  sp6cifiques 
pour  chaque  esp~ce. 
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