
15-11. 1964 Brevi comunicazioni - Brief Reports 73 

The-~nfluence of Chelating Agents on 
the Prooxidative Effect of a Hydrogen Peroxide 

Producing Methylhydrazine Compound 

It is known that hydrogen peroxide and hydrogen 
Peroxide-producing compounds can cause an oxidative 
degradation of sodium de~x~ribonucleinate (DNA) I. This 
effect is ascribed to the formation of OH radicals from 
hydrogen peroxide. The latter reaction is catalyzed by 
iron1. In the ex~eriments here described substantial dif- 
ferences are dekonstrated between hydrogen .peroxide 
and a hydrogen peroxide-producing compound with re- 
spect to DNA degradation in the presence of metal 
chelating agents. The degradation of the DNA was fol- 
lowed by means of viscosity measurements e. 

Fig. 1. Effect of metal chelating agents on the DNA degradation by 
hydrogen peroxide. ( I )  0.0005 molell hydrogen peroxide only. (2) 
0.0005 mole11 hydrogen peroxide and 0.01% desferrioxamine B. 
(3) 0.0005 molc/l hydrogen peroxide and 0.01 % EDTA. (4) Control: 

DNA solution without hydrogen peroxide. 

Fig. 2. Effect of metal chelating agents on the DNA degradation by 
1. m~~h~l-2-p-(isopropylcarbamoyl)-benzyl-hydrazine hydrochloride. 
(?) 0.0005 mole11 1-methyl-2-p-(isopropylcarbamoyl)-benzyl-hydra- 
'Ine hydrochloride. (2) 0.0005 molell 1-rnethyl-2-~-(isopropylcarba- 

desferrioxamine B. moyl)-benzyl-hydrazine hydrochloride and 0.01 I, 
(3) 0-0005 molep 1-methyl-2-p-(isopropylcarbamo).l)-benzyl-hydra- 
2?ne hydrochloride and 0.01 % EDTA. (4) 0.0005 mole11 l-methyl-2-P- 
('so~ropylcarbamoyl)-hydrazine hydrochloride, 0.01% EDTA and 

0.001 % catalase. 

The DNA preparation used in our experiments con- 
tained about O.OlO/, iron and it is therefore readilv de- 
graded by hydrog'& peroxide. The degradation can be 
almost completelv s u ~ ~ r e s s e d  bv the addition of a suitable 
chelating agent ior i&n. This Gecomes evident from the 
experimental results presented in Figure 1. Curve 1 shows 
the decrease of the specific viscosity of a 0.07% w/v aque- 
ous solution of DNA, caused by the presence of 0.0005 
moles/liter hydrogen peroxide, and the curves 2 and 3 
demonstrate the inhibition of the viscosity decrease by 
0.01% desferrioxamine BS and 0.01% ethylenediamine- 
tetra-acetic acid (EDTA) respectively. Curve 4 shows 
that the viscosity of the solution remains almost constant 
when no hydrogen peroxide is added. 

Surprisingly, the effect of the above-mentioned chelat- 
ing agents on the DNA degradation is quite different when 
the hydrogen peroxide is replaced by a compound which is 
known to yield hydrogen peroxide in aqueous solution as 
a result of its autoxidation, namely 1-methyl-2-$-(iso- 
propylcarbamoy1)-benzylhydrazine hydrochloride. In Fig- 
ure 2, the results are presented of experiments which were 
carried out with 0.0005 moles/liter of the hydrazine com- 
pound instead of hydrogen peroxide but under otherwise 
identical conditions as in the experiments of Figure 1. 
According to these results, desferrioxamine B inhibits the 
degradation of DNA by the methylhydrazine compound 
to a much lesser extent than the degradation by added 
hydrogen peroxide (curve Z), whereas EDTA even has a 
pronounced promoting effect on the DNA degradation 
(curve 3). 

The viscosity decrease of the DNA solution containing 
the methylhydrazine compound and EDTA can be com- 
pletely suppressed by the addition of 0.001% cataIases 
(curve 4). I t  is therefore concluded that the hydrogen 
peroxide formed from the hydrazine compound is the 
intermediate responsible for the DNA degradation, also 
when EDTA is present in the solution. 

The difference in the action of chelating agents on the 
DNA degradation by added hydrogen peroxide and by a 
hydrogen peroxide-producing hydrazine derivative may 
be explained by the reducing power of the latter compound 
or of the products formed during their autoxidatione. AS is 
known, strong reducing agents can cause the formation of 
OH radicals from hydrogen peroxide and thereby promote 
the degradation of DNA7. The methylhydrazine com- 
pound used in our experiments would thus act both as 
producer and as activator of hydrogen peroxide. Ap- 
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p a r e n t l y  t he  a c t i v a t i o n  of t he  h y d r o g e n  pe rox ide  b y  t h e  
h y d r a z i n e  c o m p o u n d  is p r o m o t e d  b y  t h e  E D T A  i ron  com- 
plex.  Th i s  o b s e r v a t i o n  seems of i n t e r e s t  in  c o n n e c t i o n  
w i t h  t he  we l l -known c a t a l y t i c  a c t i v i t y  of complexes  be-  
tween  E D T A  and  i ron 8, 9. 

Z u s a m m e n / a s s u n g .  Es  wird  gezeigt ,  dass  die Chela t -  
b i ldne r  ffir Eisen,  Des f e r r i oxam i n  B u n d  . ~ t h y l e n d i a m i n -  
t e t r a a c e t a t  (EDTA) ,  den  A b b a u  y o n  D es oxy r i bonuc l e in -  
sXure (DNS)  d u r c h  \Vasse r s to f fpe rox id  s t a r k  h e m m e n .  
Dagegen  wird  de r  d u r c h  eine W a s s e r s t o f f p e r o x i d  l iefernde 
M e t h y l h y d r a z i n v e r b i n d u n g  b e w i r k t e  D N S - A b b a u  v o m  
e r s t e r en  C h e l a t b i l d n e r  viel  weniger  g e h e m m t  u n d  v o m  
le t z t e ren  sogar  ve r s t~ rk t .  Diese U n t e r s c h i e d e  zwischen  
d e m  Ef fek t  des Wasse r s to f fpe rox ids  u n d  d c m  des Wasser -  
s t o f fpe rox id -B i ldne r s  k 6 n n e n  auf  das  R e d u k t i o n s v e r -  

m 6 g e n  de r  Wasse r s t o f fpe rox id  l i e fe rnden  V e r b i n d u n g  zu- 
r f ickgeff ihr t  werden .  
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~ b e r  die Beziehungen zwischen A l b u m i n -  

7 - G l o b u l i n - Q u o t i e n t e n  und der 
imrnunologischen Reaktionsfiihigkeit 

Die i m m u n o l o g i s c h e  R e a k t i o n s f ~ h i g k e i t  eines Organis -  
mus  is t  d u t c h  q u a n t i t a t i v e  B e s t i m m u n g  der  S e r u m a n t i -  
k 6 r p e r  n a c h  A n t i g e n a p p l i k a t i o n  messbar .  E ine  Aussage  
f iber  die Q u a n t i t ~ t  der  F i ih igke i t  zur  A n t i k 6 r p e r b i l d u n g  
eines O r g a n i s m u s  schon  v o r  de r  A n t i g e n v e r a b f o l g u n g  
t re f fen  zu k6nnen ,  ware  v o n  grosse t  B e d e u t u n g  ftir die 
A u s w a h l  y o n  Tieren,  die de r  I m m u n s c r u m p r o d u k t i o n  
d i enen  sollen. Die  yon  ST6CKL 1 a n  P f e r d e n  durchgef f ih r -  
t e n  R o t l a u f i m m u n i s i e r u n g e n  f i i h r t en  zu d e m  Ergebn i s ,  
dass  Tiere,  die v o r  de r  I m m u n i s i e r u n g  e inen  h o h e n  Albu-  
m i n - r - G l o b u l i n - Q u o t i e n t e n  aufwiesen,  t ro tz  ge r inge r  ap -  
p l iz ie r te r  K u l t u r m e n g e n  e inen  h o h e n  spezi f i schen Schu t z -  
we r t  des Se rums  e r k e n n e n  liessen. Zu ~ h n l i c h e n  Ergeb -  
n i s sen  f f ihr te  die I m m u n i s i e r u n g  yon  K a n i n c h e n  m i t  
H a m m e l e r y t h r o c y t e n  3. 

D a  wi t  a e ine gr6ssere  A n z a h l  v o n  K a t z e n  im R a h m e n  
e iner  a n d e r e n  F r a g e s t e l l u n g  i m m u n i s i e r t  h a b e n ,  m 6 c h t e n  
wir  zu de r  F rage  S te l lung  n e h m e n ,  ob  de r  E r k e n n t n i s  yon  
ST6CKL ein a l lgemeinbio log isches  P r i nz i p  z u g r u n d e  l i eg t .  
W i t  i m m u n i s i e r t e n  K a t z e n  a m  1., 5. u n d  9. V e r s u c h s t a g  
m i t  e iner  h i t z e a b g e t 6 t e t e n  V akz i ne  von  Bruc.  abortus u n d  
e r m i t t e l t e n  den  I m m u n i s i e r u n g s e f f e k t  d u r c h  B c s t i m m u n g  
de r  a g g l u t i n i e r e n d e n  An t i k6 r pe r .  Die Seren w u r d e n  ausser-  
d e m  p a p i e r e l e k t r o p h o r e t i s c h  a u f g e t r e n n t  u n d  m i t t e l s  
E l u t i o n s m e t h o d e  ausgewer te t .  

Die E r r e c h n u n g  des Q u o t i e n t e n  a n  169 Seren  ff ihr te  zu 
e inem Mi t t e lwer t  yon  3,9. D e r  yon  u n s  aus  d e n  STOCKL- 
schen  Z a h l e n a n g a b e n  aus  32 E i n z e l w e r t e n  e r r e c h n e t e  
Q u o t i e n t e n m i t t e l w e r t  b e t r ~ g t  1,4. 

U m  zu de r  a u f g e w o r i e n e n  F rage  S te l lung  n e h m e n  zu 
k6nnen ,  ko r re l i e r t en  wir  den  W e r t  des Q u o t i e n t e n  jeweils  
m i t  d e m  w ~ h r e n d  der  26tAgigen Ver suchspe r iode  erre ich-  
t en  h 6 c h s t e n  T i t e r w e r t  de r  Agglu t in ine .  W i r  bezogen  so- 
m i t  das  t i t e r se ro log ische  E r g e b n i s  u n a b h A n g i g  v o m  E n t -  
n a h m e t e r m i n  in die R e c h n u n g  ein, u m  e v e n t u e l l  auf-  
t r e t e n d e  U n t e r s c h i e d e  in der  G es chw i nd i gke i t  de r  A K -  
B i l d u n g  a u s s c h a l t e n  zu kSnnen .  W i t  b e s t i m m t e n  den  Kor -  
r e l a t ionskoe f f i z i en ten  (r), die zugeh6r ige  Gr6sse z 4 und  
e r r e c h n e t e n  den  m i t t l e r e n  Feh le r  zu z, m z. 

E i n e  B e s t g t i g u n g  der  These,  dass  ein grosser  A l b u m i n -  
v - G l o b u l i n - Q u o t i e n t  V o r a u s s e t z u n g  ffir h o h e  T i t e r w e r t e  
ist,  erfolgt ,  w e n n  z gr6sser  i s t  als 3 m~. Diese F o r d e r u n g  
wird  in u n s e r e m  Beispiel  n i c h t  erffi l l t  (z = 0,133; 

3 rn z = 0,2328), so dass  ke ine  s ign i f ikan te  pos i t ive  Kor -  
r e l a t i on  zwischen  d e m  Q u o t i e n t e n  u n d  d e m  A n t i k 6 r p e r -  
b i l d u n g s v e r m S g e n  b e s t e h t .  

D a  die v o n  uns  v o r g e n o m m e n e  I m m u n i s i e r u n g  u n t e r  
de r  E i n w i r k u n g  v e r s c h i e d e n e r  P h a r m a k a  erfolgte,  e r h e b t  
s ich  die Frage ,  ob  die B e t r a c h t u n g  de r  e inze lnen  G r u p p e n  
zu e iner  a n d e r e n  Aussage  f f ihren  kSnn t e .  N e b e n  e iner  
K o n t r o l l g r u p p e  i m m u n i s i e r t e n  wir  Tiere u n t e r  Megaphen- ,  
C h l o r a l h y d r a t - ,  P e r v i t i n -  u n d  A d r e n a l i n e i n w i r k u n g .  

Die Korrelationskoeffizienten der einzelnen Kollektive 

Anzahl r z m z 3 mz 

Kontrollkollektiv 28 0,28 0,29 0,2 0,6 
Pervitinkollektiv 52 0,02 0,02 0,14 0,42 
Adrenalinkollektiv 38 --0,09 --0,09 0,17 0,51 
Chloralhydratkollektiv 23 --0,15 --0,15 0,22 0,66 
Megaphenkollektiv 28 0,03 0,03 0,2 0,6 

Den Korrelationskoeffizienten errechtleten wir mit folgender Formel: 
,~ x ,F, y 

Z x y  

Dabei bedeuten: x: Albumin-7-Glohulin-Quotient. y: LogarithmuS 
des reziproken Titerwertes. n: Anzahl dcr verglichenen Wertepaare. 

W i e  die t abe l l a r i s che  Z u s a m m e n s t e l l u n g  zu e r k e n n e n  
gibt ,  zeigen das  Adrena l in -  u n d  das  C h l o r a l h y d r a t k o l l e k t i v  
e inen  n e g a t i v  yon  Nul l  v e r s c h i e d e n e n  Kor re la t ionskoef f i -  
z ien ten .  Diese s t a t i s t i s c h  n i c h t  s i g n i f i k a n t e n  E inze le rgeb-  
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