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P R O  E X P E R I M E N T I S  

A Differential Polarographic Study on Radioprotective Substances Containing Sulfhydryl 

Pola rograph ic  behav iour  of r ad iop ro t ec t ive  subs tances  
con ta in ing  sulflaydryl was  observed  b y  a different ia l  
p o l a r o g r a p h y  me thod ,  which  was es tab l i shed  unde r  t he  
s ame  pr inciples  as one of a l t e rna t ing  cu r r en t  po l a rog raphy  
and  was va luable  for  the  de tec t ion  of organic subs tances  ~,2, 
in t he  p re sen t  s tudy .  The  chemicals  r epo r t ed  here  were 
L-cysteine, r educed  and  oxidized g lu ta th iones ,  cys t eamine  
hydroch lor ide ,  cy s t amine  d ihydrochlor ide ,  S-fl-amino- 
e thy l i so th iou ron ium b romide  h y d r o b r o m i d e  (AET) and  
bovine  se rum a lbumine .  All chemicals  were  dissolved in to  
5 ml of 0 . 5 N  ace t a t e  buffer  (pH 5.2) in t he  concen t r a t i on  
of 0-2 × 10 -2M/ml  to  be de tec ted .  The di f ferent ia l  
p o l a r o g r a p h y  was pe r fo rmed  a t  25 + 1 °C af ter  bubb l ing  
in N ,  gas for 10 min.  The a p p a r a t u s  was a commerc ia l  
po l a rog raph  (Shimadzu)  t y p e  RP-2  wi th  a d ropp ing  
m e r c u r y  e lec t rode  and  Sh imadzu  au tocor rec to r  AIC-1. 
The  condi t ion  of d ropp ing  was  3.05 rag/see. The  usable  
po ten t i a l  r ange  was + 0.3 to  - - 1 . 5  V vs. S.C.E. All 
m e a s u r e d  values  responsib le  to  wave  pos i t ion  and  to  wave  
he igh t  were  t he  m e a n s  of resul ts  f rom 5 series of r epea t ed  
exper iments .  The  s t a n d a r d  dev ia t ions  were  k e p t  less t h a n  
3% of m e a n s  of vol ts  vs. S.C.E. and  of wave  height .  

U n d e r  t h e  cond i t ion  of t h e  buf fe r  and  0.1% solu t ion  of 
bovine  se rum a lbumine ,  t h e  wave  of d i f ferent ia l  polarog-  
r a p h y  was  n o t  de tec ted .  Three  waves  a t  - 0 . 4 5 ,  - 0.65 
and  - 0.90 V vs. S.C.E. were  de t ec t ed  using the  cys te ine  
solut ion wi th  concen t r a t ion  of 2 × 10 -z M/ml. Three  waves  
a t  - - 0 . 3 5 ,  - - 0 . 6 5  and  - - 1 . 0 3  V vs. S.C.E. using the  
r educed  g lu ta th ione  solution,  3 waves  a t  --  0.65, -- 0.76 
and  --  1.18 V vs. S.C.E. using the  c y s t a m i n e  solution,  
1 wave  a t  - - 0 . 8 0  V vs. S,C.E. using the  cys t eamine  
solution,  no wave  using the  A E T  solut ion was  de t ec t ed  
respect ively .  The  d e t e c t ed  top  po ten t i a l s  of waves  were 
s u m m a r i z e d  in t he  Table.  

The  dose d e p e n d e n c y  of wave  he igh t  was  s tud ied  in 
each solut ion.  The  increase in wave  he igh t  of cys te ine  a t  
-- 0.90 V vs. S.C.E. was  paral lel  to  t he  increase in t he  
concen t r a t ion  in t he  range  0-2 × 10-ZM/ml,  1 in wave  
he igh t  of r educed  g lu ta th ione  a t  -- 1.03 V vs. S.C.E. was  
paral lel  to  the  increase in the  concen t r a t i on  in t he  range  
0.4 × 10 -2 to  2 × lO-2M/ml, 1 in wave  he igh t  of cys ta -  
mine  a t  - 0.70 V vs. S.C.E. was paral lel  to  the  increase 
in t he  concen t r a t ion  in t h e  range 0.2 × 10-2 to  
0.6 × 10-2M/ml .  The increase in wave  he igh t  of cys tea-  
mine  a t  --  0.80 V vs, S.C.E. was  a lmos t  paral lel  to  t he  
increase in the  c o n c e n t r a t i on  in the  range  0-2 × 10-2M/ml .  
The  he igh t  of o the r  waves  shown in t he  Table  did no t  

The waves of radioprotective substances containing sulfhydryl in the 
differential polarography 

Radioprotective substances Top potential 
(V vs. S.C.E.) 

L-cysteine 
Reduced glutathione 
Oxydized glutathionc 
Cysteamine hydrochloride 
Cystamine dihydrochloride 
S-fl-Aminoethylisot hiuronium bromide 
hydrobraomide 
Bovine serum albumine 
0.5 N Acetate buffer (pH 5.2) 

-- 0.45, -- 0.65, -- 0.90~ 
-- 0.35,-  0.65, -- 1.03 ~ 
-- 0.65, -- 0.76, -- 1.18 ~ 

- -  0.80~ 
- -  0.70 a 

Top potential, at which the linear relationship between wave height 
a n d  concentration was given. 

show such a l inear  re la t ionsh ip  as m e n t i o n e d  above.  The 
resul ts  were  i l lus t ra ted  in the  Figure.  

In  the  s t u d y  of the  mechan i sm of rad iopro tec t ion ,  i t  is 
ve ry  i m p o r t a n t  to  d i f fe ren t ia te  su l fhydry l  of g lu t a th ione  
or cys te iue  in t issues f rom o the r  sul fhydryls .  I t  appea r s  to  
be possible  to  use the  di f ferent ia l  po l a rog raphy  on the  
base  of t he  p r e s e n t  r epo r t  to  de t e rmine  q u a n t i t a t i v e l y  
and  qua l i t a t ive ly  L-cysteine, r educed  g lu ta th ione ,  cys tea-  
mine  or cys tamine .  A E T  being unab le  to  be d e t e c t e d  b y  
the  p r e s e n t  me t h o d ,  t he  m e t h o d  m i g h t  be  a va luable  one 
to  d e t e c t  o the r  k inds  of su l fhydry l  in t i ssues  or f luids in 
m a m m a l s  af ter  t he  a d m i n i s t r a t i o n  of A E T  3. 
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The relationship between wave height and concentration of radio- 
protective substances containing sulfhydryl in the differential 
polarography. 

Zusammen/assung. Es  w u r d e n  S t r a h l e n s c h u t z s u b s t a n -  
zen m i t  e iner  Di f fe ren t ia lpo la rographie  in Ace t a tpu f f e r  
bei  p H  5,2 gemessen  u n d  die Wel len  der  Dif ferent ia l -  
po la rograph ie  aufgezeichnet .  Die Wel l enh6he  s t ieg paral lel  
m i t  der  Z u n a h m e  der  K o n z e n t r a t i o n ,  w e n n  Cystein,  
reduz ie r tes  Glu ta th ion ,  Cys t eamin  hydroch lo r id  u n d  Cys- 
t a m i n  d ihydroch lo r id  v e r w e n d e t  wurden .  
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