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CHARACTERIZATION OF HUMAN PLACENTAL SUPEROXIDE DISMUTASE (SOD-1) 
ACTIVITY AS MEASURED BY THE POLAROGRAPHIC METHOD*

Human p la c e n ta l  supe rox ide dism u tase (SOD-1 ) is o l a t io n  pro cedu re 

and p ro p e r t ie s  a re  re p o rte d .  The in f lu e n c e  upon th e  SOD-1 ensym atic  

a c t iv i t y  o f  th e d e n a tu ra tin g  a ge n ts  ( u r e a ,  SDS, in c re a se d  tem peratu-

r e ,  d i f f e r e n t  pH v a lu e « )  and in h ib i to r s  (axide-N -j, d i e th y ld ith io c a r -  

bamate-DDC ) was determ ined  by means o f  the p o la ro g ra p h ic  method which 

proved to  be th e moat s u i t a b le  fo r  t h i s  kin d o f  in v e s t ig a tio n s .

INTRODUCTION

Supe rox ide  d i sm u ta s e s  have been i s o l a t e d  from numerous mam-
m alian  t i s s u e s .  Human su p e rox id e  d ism u ta se  ( E . C . 1 .1 5 .1 . 1 ) (SOD-1 ) 
was i s o l a t e d  and s tu d i e d  as a copper  p r o t e i n  from e r y th r o c y t e s ,  
b r a in  and l i v e r  22,  26, 27. Bovine Cu-Zn SOD-1 i s  t h e  most s t u -
d i e d  p r o t e i n  among t h i s  l a r g e  c l a s s  o f  enzymes which have s im i -
l a r  p r o p e r t i e s  w ith  r e s p e c t  t o  each o th e r .  SOD-1 from c y t o s o l  
o f  e u c a r y o t i c  o rga n ism s c o n ta in s  2 atoms o f  coppe r p e r  m o lecu le  
o f  n o le c u l a r  w e igh t  32 000 d a l t o n s  [12]. Copper i s  e s s e n t i a l  fo r  
t h e  a c t i v i t y  o f  t h e  enzyme, which can be summarised by th e  e qua-
t i o n s  [ 5] :

c u 2+ + o 2 -  o 2 + c u + j c u + + o 2 -  c u 2+ + h2o 2

♦ T h is  work was p a r t l y  r e p o rte d  a t  th e  I l l r d  Brno Symposium on M o lecular 
B io p h y sics!  E le c tro a n a ly s is  o f  B iopolym ers, Brno 1980.



Zinc seems to  have r a th e r  a  s t r u c t u r a l  r o l e  [5 ,  7, 8 , 10, 
1 4 ] . The p r im ary  s t r u c t u r e  o f  t h e  human e r y th r o c y t e s  SOD-1 has 
been r e c e n t l y  r e p o r t e d  by B a r r a  e t  a l . ,  [ 2 ] ,  B r  i  g  g a ,  
F e e  [6 ] and H i l l  e t  a l .  [ 2 0 ] .  The human p l a c e n ta l  SOD-1 
has been i s o l a t e d  and rou g h ly  c h a r a c t e r i s e d  f o r  t h e  f i r s t  t ime 
by P h a n  van H i  e n e t  a l .  [4 1 ] .  The p r o p e r t i e s  o f  t h e  
human enzyme a r e  o b v iou s ly  i n t e r e s t i n g  in  view o f  p o t e n t i a l  ap-
p l i c a t i o n s  t o  m e d ical  p rob lem s.  T h is  p ap e r d e s c r i b e s  some o f  t he  
p r o p e r t i e s  o f  t h e  human p l a c e n ta l  SOD-1 as w e ll  as t h e , e f f e c t  o f  
some d e n a tu r a t i n g  a g e n ts  and i n h i b i t o r s  upon i t s  a c t i v i t y  measu-
re d  by th e  p o l a ro g r a p h ic  method.

MATERIAL AND METHODS

F res h  p l a c e n ta e  were p u r i f i e d  from th e  c o n n e c t iv e  and o th e r  
a c c e s s o r y  t i s s u e s  and th e  b lood  was th ro u g h ly  washed o u t  f i r s t  
w i th  t a p  and th e n  w i th  d i s t i l l e d  w a te r .  SOD-1 was p re p a re d  a c -
c o rd in g  to  t h e  method o f  F r i e d  e t  a l .  [ .13]. The sample 
o f  human SOD-1 was su b s e q u e n tly  chromatographed  on C e l lu lo s e  
DE-32. F u r th e r  p u r i f i c a t i o n  was per fo rm ed  by g e l  f i l t r a t i o n  on 
B io -g e l  P -60 ( P o l i s h  p a t e n t  P -200257) . The p u r i t y  o f  t h e  enzyme 
w a s . t e s t e d  by means o f  a n a ly t i c a l  7.5ft p o ly a c ry l a m id e  g e l  e l e c -
t r o p h o r e s i s  (PAGE) in  v e ro n a l  b u f f e r  pH 8 .6 and 3 .5 mA p e r  g e l .  
The SOD-1 a c t i v i t y  on th e  g e l s  was l o c a l i s e d  by th e  photochemi-
c a l  method (B e s u c  h a m  p and F r i d o v i c h  [5]). 
P r o t e in  bands were s t a i n e d  w ith  Coomassie B lue .  S u bun it  molecu-
l a r  w e ig h t  was d et erm in e d  by th e  m e th o d 'o f  W e  b e  r  and O s -
b o r n  [36] . I s o e l e c t r i c  fo c u s in g  was perform ed  a c c o rd in g  to  
S v e n s s o n  [31] . A bs o rp tion  s p e c t r a  were re c o rd e d  on a 
Beckman S pe c t rop h o tom e te r .  The SOD-1 a c t i v i t y  was a ss ay e d  by th e  
p o l a ro g r a p h ic  method o f  c a t a l y t i c  c u r r e n t s  a p p l ie d  t o  a  wave 
o f  oxygen by R i  g o e t  a l .  [28] on a  R a de lk i s  0H-102 p o la ro -  
g ra ph .



RESULTS AND DISCUSSION

P u r i f i c a t i o n  and p r o p e r t i e s  o f  t h e  human SOD-1

The e xa m in a tion  o f  t h e  p u r i t y  o f  t h e  enzyme p r e p a r a t io n s  by 
means o f  PAGE re v e a l e d  t h a t  th e  f i n a l  p r e p a r a t i o n s  o b ta in e d  from 
human p l a c e n ta  w ere  homogenous e l e c t r o p h o r e t i c a l l y .  The homoge-
n e i t y  o f  t h e  p r e p a r a t i o n s  was a l s o  c on firm e d  by th e  method o f  
i s o e l e c t r i c  f o c u s in g .  The va lu e  o f  t h e  i s o e l e c t r i c  p o i n t  o f  SOD-1 
i s o l a t e d  from human p l a c e n t a  i s  4 .7  and i t  i s  s i m i l a r  t o  th e  
v a lu e s  re p o r t e d  e l se w h e re  fo r  t h e  human enzyme [7 ,  1 6 ] .  The me-
thod  o f  F r i e d  e t  a l .  [ l 3 ]  a p p l i e d  fo r  t h e  i s o l a t i o n  o f  
SOD-1 from human p l a c e n ta  w ith  s u bs eq u e n t  chrom atography  and ge l  
f i l t r a t i o n  p roved  t o  be t h e  p ro p e r  method o f  o b ta in in g  a  pu re  
and homogenous p r e p a r a t i o n  o f  SOD-1. In  a l l  c a s e s  o f  e l e c t r o -
p h o r e t i c  p ro c e du re s  a s in g le  p r o t e in  band was se e n  which e x h i -
b i t e d  s p e c i f i c  enz ym atic  a c t i v i t y  o f  3 .7 ± 0 .1 1  • 10 M ( n = 6 ) .  
S u bu n i t  m o le cu lar  w eig h t  o f  SOD-1 from human p l a c e n t a  was d e t e r -
mined by SDS-PAGE. The sam ples  o f  SOD-1 were su b m it t e d  t o  e l e c -
t r o p h o r e s i s  a f t e r  i n c u b a tio n  w i th  d i f f e r e n t  r e a g e n t s  i n  o r d e r  t o  
e s t a b l i s h  t h e  d i s s o c i a t i o n  c o n d i t i o n s  o f  th e  p r o t e i n  m olecu le  
i n to  s u b u n i t s .

T a b l e  1

The human p l a c e n ta l  SOD-1 su b u n it  m o lecu lar  w eig ht d e te rm in a tio n  by means
of th e  SDS PACE

O znaczenie masy cząsteczko w ej p o djed n oste k SOD-1 z ło ży ska lud zk ieg o 
metodą e l e k tro fo re z y  w ż e lu  poliakryloam idowym * SDS

In c u b a tio n
c o n d it io n s

1 h ,  45°C 
12 SDS

2 m in, 100°C 
1Z SDS 

4 M u rea

5 h ,  37°C 
1% SDS 

6 M u rea  
I t  ( 2Z) 2-m er- 
c a p to e th an o l

M olecular 

w eight ( d a lto n s )  

MM +S.D.
(n « 6 )

64 000 +1 900 16 000  +1 800 16 000 +1 C00
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T ab le  1 sum marises t h e  r e s u l t s  o f  t h e  s u b u n i t  w eigh t  e s t im a -
t i o n  -  fo r  d i f f e r e n t  SOD-1 sam p les .  A c co rding  to  t h e  l i t e r a t u r e  
d a t a  t h e  mammalian c y t o s o l i c  d i sm u ta se s  a re  composed o f  two id e n -
t i c a l  s u b u n i t s ,  ea ch  o f  t h e  m o le c u la r  w eigh t  16 OOO [ 3 ,  9 ,  1 7 ] ,  

The p r o t e i n  bands o f  a bo u t  16 000 d a l to n s  o b ta in e d  a f t e r  t h e  s i -
m u lta neous  a c t i o n  o f  SDS, u r e a ,  2 -m e rc a p toe tha n o l  and h e a t  t o  th e  
enzyme a r e  i d e n t i f i e d  a s  s u b u n i t s .  S im i l a r  r e s u l t s  were re p o r t e d  
f o r  t n e  bo v ine  [ l ,  3 8 ]  and hog enzyme [ 4 ] ,  a s  w e l l  a s  f o r  t h e  
p l a c e n t a l  SOD-1 o b ta in e d  and p u r i f i e d  by S u g i u r a  e t a l .  
[ 3 o ] . 2 -m e rc a p toe th a n o l  seems n e c e s s a ry  f o r  t h e  com ple te  d i s s o -
c i a t i o n  o f  t h e  SOD-1 m o lec u le  i n t o  s u b u n i t s .  I t  a c t s  p ro ba b ly  on 
d i s u l f i d e  b r id g e s  l o c a l i s e d  w i th in  ea ch  s u b u n i t ,  r e s u l t i n g  in  con-
fo r m a tio n a l  changes  o f  t h e  p r o t e i n  m o lecule  and a t o t a l  b re a k -
d o w n  i n t o  s u b u n i t s ,  which a re  l i n k e d  by s t r o n g  n o n - c o v a le n t  i n -
t e r a c t i o n s .  High m o le c u la r  f r a c t i o n s  (m.w. ab ou t  64 OOO) o b t a i n -
ed in  t h e  e x pe r im e n ts  a r e  p ro ba b ly  th e  r e s u l t  o f  t h e  fo rm ation  
o f  a g g re g a t e d  SOD-1 m o le c u le s ,  due to  i n t e r a c t i o n s  betw een whole 
enzyme m o le c u le s  i n  t h e  p r e s e n c e  o f  SDS. T h is  k ind  o f  a g g r e g a te s  
o f  th e  human enzyme m o le c u le s  have  been a l r e a d y  r e p o r t e d  [ 1 7 ] .

F ig .  1
U lt r a v io le t  and v i s i b l e  a b so rp tio n  sp e c tr a  o f  SOD-1 from human p la c e n ta .  0 .5  
mg/ml SOD-1 in  50 bM p ho sp hate b u f fe r  (pH 7 .4 )  was examined in  1 cm c e l l  in

a Beckman sp e ctro p ho to m e ter

Widmo S0D-1 z ło ż ysk a lu d zk iego  w z a k re s ie  u l t r a f i o l e t u  i  w idzialny m . Widmo u - 
zyskano d la  p rób k i 0 ,5  mg/ml SOD-1 w 50 nM b u fo rz e fosforanowym ( pH 7 ,4 )  w

sp e k tro fo to m e trz e  Beckman



The u l t r a v i o l e t  and v i s i b l e  ra nge a b s o r p t io n  s p e c t r a  o f  the  
human p l a c e n t a l  SOD-1 a re  shown in  F ig .  1. The a b s o r p t io n  p ro -
f i l e s  a re  s i m i l a r  t o  t h o s e  r e p o r t e d  f o r  SOD-1 from o th e r  human 
t i s s u e s  [7 ,  16, 30, 4 l ] .

E f fe c t  o f  d e n a tu r a t l n g  a g e n ts  and i n h i b i t o r s

The r e s u l t s  o f  t h e  i n f lu e n c e  o f  h igh  c o n c e n t r a t io n s  o f  u re a  
(6 M and 10 M) and th e  a c t i o n  o f  1% and 4% SDS upon the  enzyma-
t i c  a c t i v i t y  o f  SOD-1 a r e  shown i n  T a b le  2.

T a b l e  2

The in flu e n c e  o f  8 M and 10 M u re a  and 12 and 42 SDS upon 
th e  human p la c e n ta l  SOD-1 a c t iv i t y  and d i s s o c ia t io n  

of i t s  m olecule in to  su b u n its

Wpływ 8 M i  10 M mocznika o ra z  IX i  42 SDS na aktywność SOD-1 
z ło ży sk a lu d zk ieg o  i  d y so c ja c ją  c z ą s te c z k i enzymu 

na p o d jed n o stk i

N ative  SOD-1 a c t iv i t y SOD-1 a c t iv i t y  a f t e r  in c u b a tio n

1 .4  • 10"6 M

w ith  8 M urea w ith  10 M urea  

1 .06  • 10‘ 6 M 0 . 9 2  • 10"6 M 

( 7 5 2 )  (65%)

w ith  1% SDS w ith  42 SDS 

1 . 4  • 10- 6  M 0 . 8 4  • 10“ 6 M 

( 1 0 0 2 )  ( 6 0 2 )

' The lo s s  o f  a c t i v i t y  a f t e r  t h e  t r e a tm e n t  w i th  8 M and 10 M 
u r e a ,  25% and 35% r e s p e c t i v e l y  was im m ed ia te ly  r e v e r s e d  a f t e r  
d i l u t i n g  o f  t h e  in c u b a te d  sample w ith  ph osp ha te  b u f f e r  pH 7 .4 .  
The i n a c t i v a t i o n  ca use d  by th e  a c t i o n  o f  4% SDS was a l s o  r e v e r -
s i b l e .  A f t e r  p r e c i p i t a t i o n  w ith  c o n c e n t r a t e d  KC1 and c e n t r i f u g a -
t i o n  a f t e r  48 h i n  room t e n p e r a t u r e  t h e  enzyme ga in ed  i t s  100% 
a c t i v i t y .  In  b o th  c a s e s , t h e  SDS PAGE o f  t h e  in c u b a te d  sam ples 
r e v e a l e d  two p r o t e i n  bands  o f  m o le c u la r  w e ig h la r  w eig h t s  64 OOO 
and 16 OOO w ith  t h e  p ro p o r t i o n  o f  75% and 25% r e s p e c t i v e l y .

T e s t s  o f  SOD-1 s t a b i l i t y  were c a r r i e d  o u t  a c c o r d in g  t o  t h e  
p ro c e d u re  o f  T e g e l s t r o m  [34] . The r e s u l t s  o f  t h e  i n -



F ig . 2

Temperature s t a b i l i t y  o f  human p la c e n ta l SOD-1 a t d i f f e r e n t  pH v a lu e s o f the  
in c u b a tio n  m edia. A liq u o t s w ere withdrawn a t in t e r v a ls  and a ssa yed  fo r  the

rem ain in g a c t iv i ty

T es t s t a b iln o ś c i  tem peraturow ej SOD-1 z ło ży sk a lud zk iego  w różnych w a rto śc iac h  
pH. P rób ki p ob ie ra n o  w różnych p rz e d z ia ła c h  czasowych i  oznaczano p o z o sta ła

aktyw ność enzym atyczny

[34 , 37 ].  At pH 7 .4  SOD was most s t a b l e  -  50% i n a c t i v a t i o n  was 
ob se rv e d  a f t e r  50 min in c u b a t io n  a t  70°C. T o ta l  l o s s  o f  a c t i v i -
t y  was found a t  th e  same pH va lue  a f t e r  30 min in c u b a t io n  a t  90°C. 
However, a t  pH lo  t h e  enzyme r e t a i n s  50% o f  t h e  n a t iv e  a c t i v i t y

f lu e n c e  o f  t he  in c r e a s e d  t e m p e r a tu re  and d i f f e r e n t  pH v a lue s  upon 
human p l a c e n t a l  SOD-1 a c t i v i t y  a re  g iven  in  F ig .  2 .  The a c t i v i -
ty  o f  t h e  enzyme a f t e r  i n c u b a t io n  was measured p o la r o g r a p h ic a l l y  
and c a l c u l a t e d  a s  a p e r c e n ta g e  o f  t h e  i n i t i a l  a c t i v i t y  o f  t he  i n -
t a c t  enzyme. S uperox ide  d is m u ta s e s  a re  e x tre m e ly  s t a b l e  enzymes

7.4

a o

10



a f t e r  60 min in c u b a t io n  a t  70°C, b u t  a t  th e  low pH v a lu e s  i t  i s  
r e a d i l y  i n a c t i v a t e d .  The a c t i v i t y  was found u n a f f e c t e d  by b u f -
f e r i n g  th e  p r o t e i n  fo r  12 h w i th in  the  range  o f  pH 4 .8 - 1 0 . \  The 
enz ym a tic  a c t i v i t y  d e c re a s e s  s i g n i f i c a n t l y  w i th  t h e  i n c re a s e d  
v a lu e s  o f  pH above 10. A lso a f t e r  i n c u b a t io n  o f  t h e  p r o t e i n  a t  pH
3 th e  a c t i v i t y  was reduced  by 40%.

The r e s u l t s  above i n d i c a t e  t h a t  t h e  human p l a c e n t a l  S0D-1 i s  
e s s e n t i a l l y  inde p en de n t  o f  pH ove r  a wide ra n ge .  T h is  p r o p e r ty  
has  been e s t a b l i s h e d  b e f o re  fo r  t h e  bov ine  [3 3 ] ,  hog [4] and hum- 
an p l a c e n t a l  SOD-1 [30 ] .  The o b s e r v a t io n s  perform ed  by V a l e n -
t i n e  e t  a l .  [40] o f  t h e  pH dependence o f  t h e  v i s i b l e  s p e c -
t r a  and EPR s p e c t r a  i n d i c a t e d  t h a t  t he  pH de pe nde n t  changes b e t -
ween 3 and 4 .5  c ou ld  be a cc oun te d  fo r  by c o n f o rm a tio na l  changes 
a t  t h e  coppe r b ind in g  s i t e .  I t  i s  c l e a r  from the  r e s u l t s  above 
and p r e v io u s  s t u d i e s  t h a t  th e  m eta l  b in d in g  p r o p e r t i e s  o f  c o ppe r -  
z inc  SOD-1 a re  s t r o n g ly  pH de penden t .

In t he  s t u d i e s  o f t h e  i n h i b i t o r s  a c t i o n  upon the  human p l a -
c e n ta l  a c t i v i t y  two d i f f e r e n t  i n h i b i t o r s  were chosen in  t h e  p r e -
s e n t  work. These a re s  a z id e  (N^) and d i e t h y l d i t h i o c a r b a m a te  
(DDC). The p o la ro g ra p h ic  method o f  t h e  SOD a c t i v i t y  a ss a y  -  ap -
p e a re d  e s p e c i a l l y  s u i t a b l e  i n  t h i s  k ind  o f  d e t e r m in a t io n s ,  b e -
ca use  i t  was n o t  a f f e c t e d  by nor by DDC, in  c o n t r a r y  t o  t h e  
s p e c t ro p h o to m e tr i c  a s sa y  system s [15 , 35 ]. I t  has been r e c e n t l y  
r e p o r t e d  t h a t  a z id e  [29 ] combines w i th  t h e  p r o s t h e t i c  m e ta l  o f  
t h e  i r o n  c o n ta i n in g  SOD o f  E. c o l i  a s  w e l l  as  w ith  t h e  Cu-Zn 
SOD-1 and Mn-SOD from human l i v e r  [2 3 ] .  The i r o n  SOD i s  most 
s e n s i t i v e  tow ard i n h i b i t i o n  by a z id e .  The Cu-Zn SOD-1 i s  l e a s t  
s e n s i t i v e  w h i le  t h e  Mn-SOD e x h i b i t s  m oderate s u s c e p t i b i l i t y .  Thus 
i n h i b i t i o n  by a z id e ,  which i s  im p ai re d  and r e v e rs e d  r a p i d l y ,  a p-
p e a rs  t o  p ro v id e  th e  u s e f u l  c r i t e r i o n  f o r  d i s t i n g u i s h in g  among 
c l a s s e s  o f  t h e s e  enzymes.

In  t h i s  work 50% i n h i b i t i o n  o f  t h e  SOD-1 a c t i v i t y  was ob-
t a in e d  a t  t h e  c o n c e n t r a t i o n  equa l  30 mM o f  . The amount o f  10 
mM o f  a z id e  i n h i b i t e d  t h e  enzyme by 10% ( P i g .  3 ) .  R e v e r s ib i l i t y  
o f  t h e  SOD-1 in h ib i t i o n - w a s  ga ine d  by d i a l y s i s  a g a in s t  phospha-
t e  b u f f e r  pH 7 .4 .  The c oppe r c h e l a t i n g  a ge n t  d i e t h y l d i t h i o c a r b a -
mate (DDC) has been shown to  ca us e  marked i n a c t i v a t i o n  o f  SOD-1 
b o th  i n  v i t r o  and in  v ivo  [18 , 19 , 2 4 ] ,  In  t h e  p r e s e n t  work t o -



F ig .  4
In h ib it i o n  o f  human p la c e n ta l  SOD-1 a c t iv i ty  by d ie th y ld ith io c a rb a m a te  (DDC): 
A -  as a fu n c tio n  o f th e  DDC c o n c e n tr a t io n ;  B -  as  a fu n c tio n  o f  th e  in cuba-

t io n  tim e w ith  3 nM of DDC

Hamowanie aktyw ności SOD-1 z ło ży sk a lu dz k iego  p rz ez dw uetylodw utiokarbam i- 
n ia n  (DDC): A -  ja k o  fu n k cja  s tę ż e n ia  DDC; B -  ja k o  fu n k c ja  czasu  in k u b a c ji

z 3 ®M DDC

F ig .  3
OD-1 act 
c e n tr a t j

Hamowanie aktyw ności SOD-1 * łoży ska lud zkieg o p rz e z  azydek (N j ) o oznaczo-
nych stę ż e n ia c h

In h ib i t io n  o f the human p la c e n ta l  SOD-1 a c t iv i ty  by az id e (N j)  a t  th e in d ic a te d
c o n c e n tra tio n s

DOCfmMl Mminl



t a l  i n h i b i t i o n  o f  t h e  human p l a c e n t a l  su pe rox ide  d ia m u tasa  was 
obse rve d  a t  t h e  c o n c e n t r a t i o n  o f  3 mM o f  DDC and a f t e r  60 min o f  
i n c u b a t io n  ( F ig .  4 ) .  The l o s s  o f enzym a tic  a c t i v i t y  was accompa-
n ie d  by th e  a pp e ara n ce  o f  a c o lo u r e d  (y e l lo w  to  o ra ng e )  enzyme- 
- i n h i b i t o r  complex. As i t  h as  been ob serve d  e a r l i e r  [19] t h e  loss 
i n  e nz ym atic  a c t i v i t y  co u ld  no t  be re v e r s e d  by d i a l y s i s  a g a in s t
d i s t i l l e d  w a te r  (50 0  v o l )  i n  4°C f o r  24 h ,  b u t  a f t e r  d i a l y s i s ,

-4th e  n a t iv e  a c t i v i t y  was r e s to r e d  by in c u b a t io n  w i th  5 . 10 M 
CuSO^ d u r in g  1 h a t  37°C.

DDC by i n h i b i t i n g  th e  Cu c o n ta in i n g  form o f  SOD may be a u s e -
f u l  ph arm a c o log ic a l  t o o l  i n  e s t a b l i s h i n g  the  v i t a l  p r o t e c t iv e  role  
o f  t h i s  enzyme. I t  may be  used in  o rd e r  t o  e v a lu a t e  th e  im por-
t a n c e  o f  SOD as a p r o t e c t i v e  enzyme in  e u c a ry o te s  d u r in g  expo-
s u re  t o  h igh  c o n te n t  o f  0 2 [ l i ] . DDC may a l s o  be a p o t e n t i a l l y  
pow er fu l  s e n s i t i z i n g  a g e n t  i n  tumor t h e r a p y ,  s i n c e  t h e r e  i s  i n -
c r e a s i n g  e v ide nc e  t h a t  tumor c e l l s  have low er l e v e l s  o f  SOD [2 1 ,  
25, 32, 39 ].
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CHARAKTERYSTYKA AKTYWNOŚCI DYSMUTAZY PONADTLENKOWEJ (S0D-1 ) 
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P rz ed staw io no sposób iz o lo w an ia i  o c zy szc za n ia dysmutazy ponadtlenkow ej 

EC 1 .1 5 .1 .1  ( SOD-1) z łoż yska lu d z k ie g o . Badano wpływ czynników d e n a tu ru ją -



cych b ia łk o  (m ocznika, SDS, podwyższonej te m p era tu ry , zmian pH) o raz in -
h ib ito ró w  (azy dku , dwuetylodwutiokarbaminianu-DDC) s to su ją c  do o zna czan ia 

zmian aktyw ności enzymu metodą p o la ro g ra f ic z n ą ,  k tó r a  o k a za ła  s ią  byó n a j-

b a rd z ie j  odpow iednią do teg o typ u badaó.


