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Zusammenjassung 

Die Eigenschaften des P1/~ttchen-Ac-Globulins wurden 
mi t  Rticksicht auf die Thromboplast inbi ldung unter- 
sucht. 

Investigations on the ACTH-Protamine complex  

One of the authors reported tha t  protamine  sulphate 
could, to a high degree, inhibit  the action of ACTH on 
adrenal ascorbic acid and on the involut ion of the thy-  
musL In the paper concerned it was mentioned tha t  to 
clarify the mode of action of protamine  in this respect, 
the authors have carried out electrophoretic and paper 
chromatographic investigations.  The results of these in- 
vestigations are as follows: 

Methods. (1) In the electrophoretic investigations the 
materials were run on Macherey-Nagel paper No. 214 
with a stabilized direct current  of 4-10 V/cm voltage and 
of 2-4 mA intensi ty for 8-16 h. An acetate  buffer of pH  
4-7 and of 0.1-0-03 ionic s t rength and a borate buffer of 
pH 8-6 and of 0.1 ionic strength was used. The paper 
strips were dyed with 0-2% acid fuchsine diluted in 
absolute alcohol containing 10% acetic acid. The dif- 
ferentiation was carried out with methanol  containing 
10% acetic acid and with 10% acetic acid. 

(2) The paper chromatographic  investigations were 
carried out in the case of the polypeptides in a phenol- 
water  system, in the case of the hydrolysates in a phenol- 
water  system or in a butanol-acetic acid-water system. 
The polypeptides were indicated with acid fuchsine, the 
amino acids with ninhydrine. 

(3) The frog melanophore investigations were carried 
out  on frogs deeolorized with light, according to a 
method modified by the authors z. The sensit ivi ty of the 
method renders it possible to measure the quantit ies of 
the materiaIs Muted from the chromatograms.  The main 
point of the method is t ha t  the darkening of the frogs 
(resulting from the action of ACTH or from the melano- 
phore content  of ACTH) is measured by comparison 
with a fixed scale of 1-10. Each determinat ion was 
carried out at  3 dose levels on 10 frogs per dose. The 
experiments were evaluated by repeated comparison 
with a s tandard (cross-over test). 

(4) The ACTH of protein type was produced accord- 
ing to SAYERS, V(HITE and LONG 3, the  peptide type  
material  was produced by acidic hydrolysis of a material  
prepared according to ASTWOOD, PAYNE and RABEN 4, 

(5) Pure protamine sulphate was prepared by puri- 
fication of commercial protamine sulphate with oxy- 
cellulose and by precipitat ion with hot  water. Its pur i ty  
was checked by chromatographic  investigations of the 
hydrolyzed product.  

Results. In the electrophoretic investigations the 
diverse ACTH products split up--according to their  
t y p e s - i n t o  different components.  Purified protamine 
sulphate proved to be homogenous. 
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a G. SAVERS, A, WHITE, and C. N. H. LONG, J. biol. Chem. I~9, 
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In case of simultaneous running of both materials a 
new component  appeared. A complete separation of the 
lat ter  and its invest igat ion was not possible however, 
since it  could not be delimited from the components  of 
ACTH. 

In  chromatographic investigations it  was established 
tha t  ACTH progressed together  with the solvent, and 
protamine sulphate appeared as a homogenous fixed 
spot. In  the case of simultaneous running of both ma- 
terials the appearence of a new component  in the form 
of a well defined spot was observed. The invest igat ion 
of the complex-forming capaci ty  of different ACTH 
types showed tha t  in the case of materials of the protein 
type the greater par t  of the ACTH activi ty,  in the case 
of hydrolyzed products only a small part  of it was in- 
corporated in the complex (Figure). 

i ' r "  a .... 

Ascending chromatograms. 1 Protamine sulphate. 2 ACTH. 3 Protein 
ACTH + Protamine sulphate. 4 Peptide ACTH + Protamine sul- 

phate. 

This phenomenon was indicated on the one hand by 
the size of the spot, on the other hand by the melano- 
phore assay of the material  Muted from the spots. By 
elution of the complexes with n/100 sulphuric acid it 
was established tha t  the amino acids characterist ic for 
ACTH could be found in their hydrolysates,  and on the 
other  hand the great  quan t i ty  of arginine indicated the 
presence of protamine.  

The different abilities of different ACTH preparations 
to form protamine complexes were also studied in in- 
vest igations where the depletion of adrenal  ascorbic 
acid (Sayers test  ~) was found to be influenced by prota- 
mine; in the case of protein type  materials the effect of 
eightyfold quanti t ies  of ACTH could be inhibited by 
pre t rea tment  with protamine, in the case of peptide 
type  materials by only a two-threefold quanti tyK 

The observations resemble those of KRI~BS who could 
- b y  application of salmine--essential ly diminish the 
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a c t i v i t y  of  p h o s p h o r y l a s e - a .  H e  o b s e r v e d ,  h o w e v e r ,  t h a t  
in  t h e  c a s e  of  p h o s p h o r y l a s e - b ,  p r o d u c e d  b y  t h e  h y d r o -  
l y s i s  o f  t h e  e n z y m e ,  t h i s  e f f e c t  d i d  n o t  occurL 

F r o m  t h e s e  f a c t s  i t  m a y  b e  c o n c l u d e d  t h a t  e i t h e r  
A C T H  i t s e l f  m u s t  b e  o f  a h i g h  m o l e c u l a r  w e i g h t  t o  b e  
a b l e  t o  f o r m  a p r o t a m i n e  c o m p l e x ,  o r  p r o t a m i n e  d o e s  
n o t  d i r e c t l y  e f f e c t  A C T H  b u t  e x e r t s  t h e  c o m p l e x -  
f o r m i n g  a n d  i n  vivo-inhibiting e f f e c t  b y  m e a n s  o f  t h e  
c a r r i e r  p r o t e i n  o f  A C T H  w h i c h  is h y d r o l y z e d  in  t h e  c a s e  
of  o u r  p e p t i d e  t y p e  m a t e r i a l s .  T h e  i n v e s t i g a t i o n s  wil l  
be  r e p o r t e d  i n  d e t a i l  e l s e w h e r e .  

GY. FEKETE and  A.  HEGYELI 

Dept. o/Pharmacology, Chem. Works o/G.  Richter Ltd. 
Dept. o/Biochemistry Pharmacoindustrial Research Insti- 
tute, Budapest, Hungary,  February 21, 1956. 

Zusammen/assung 

D e r  M e c h a n i s m u s  d e r  V e r h i n d e r u n g  d e s  A C T H -  
E f f e k t e s  d u r c h  P r o t a m i n s u l f a t  w u r d e  u n t e r s u c h t .  P a -  
p i e r c h r o m a t o g r a p h i s c h  k o n n t e  f e s t g e s t e l l t  w e r d e n ,  d a s s  
b e i d e  S u b s t a n z e n  e i n e n  K o m p l e x  b i l d e n  u n d  i n f o l g e -  
d e s s e n  A C T H  s e i n e  A k t i v i t i i t  v e r t i e r t .  W ~ h r e n d  d i e  
p r o t e i n a r t i g e n  A C T I t - P r ~ p a r a t e  s t a r k e  k o m p l e x b i l d e n -  
d e  E i g e n s c h a f t  b e s i t z e n ,  v e r m 6 g e n  d i e  p e p t i d a r t i g e n  
P r ~ i p a r a t e  n u r  i n  g e r i n g e m  M a s s e  K o m p l e x e  zu  b i l d e n .  
D i e s  k o n n t e  a u c h  d u r c h  in-vivo-Verhinderungsversuche 
( S a y e r s  t e s t )  m i t  b e i d e n  P r / i p a r a t e n  b e s t / i t i g t  w e r d e n .  

7 E. G. KREBS, Biochim. biophys. Acta 15, 508 (1954). 

E t u d e  d e  l ' a c t i v i t 6  a d ~ n o s i n e t r i p h o s p h a t a s i q u e  

e t  h e x o k i n a s i q u e  d e  c r i s t a l l i n s  d e  l a p i n s  s o u m i s  

h u n e  i r r a d i a t i o n  l o c a l e  p a r  l e s  r a y o n s  X *  

D a n s  le c a d r e  d e  n o s  r e c h e r c h e s  s u r  les  e f f e t s  b io -  
c h i m i q u e s  d e s  r a d i a t i o n s ,  n o u s  a v o n s  d t u d i 6  F a c t i o n  d e s  
r a y o n s  X s u r  l ' a c t i v i t 6  h e x o k i n a s i q u e  e t  a d 6 n o s i n e t r i -  
p h o s p h a t a s i q u e  ( A T P a s i q u e )  d u  c r i s t a l l i n  d e  l a p i n ,  

L 'oe i l  d r o i t  d r a f t  s o u m i s  5. u n e  i r r a d i a t i o n  loca l e .  ( D o s e :  
1400  r .  T e n s i o n :  220  k v .  I n t e n s i t d :  12 m A .  D d b i t :  
70 r / r a i n .  F i l t r e :  3 AI. D i s t a n c e  f o y e r - p e a u :  30 c m .  S u r -  
f a ce  d e  l o c a l i s a t i o n :  20 m m . )  L 'ee i I  g a u c h e  d r a f t  p r o t 6 g 6  
e t  s o n  c r i s t a l l i n  s e r v a i t  d e  t ~ m o i n .  A p r ~ s  le s a c r i f i c e  d e s  
a n i m a u x  p a r  s a i g n d e ,  les  c r i s t a l l i n s  i m m 6 d i a t e m e n t  p r6 -  
l evds  o n t  d td  r e f r o i d i s  e t  l es  a c t i v i t d s  e n z y m a t i q u e s  
6 t u d i d e s  p a r  d e s  m d t h o d e s  m a n o m d t r i q u e s  d d c r i t e s  
a i l l e u r s L  L e s  r d s u l t a t s  de  n o s  e s s a i s  s o n t  e o n s i g n d s  d a n s  
l e s . T a b l e a u x  I e t  I I .  

I1 r d s u l t e  d e  l ' e x a m e n  d u  T a b l e a u  I q u e  l ' a c t i v i t 6  h e x o -  
k i n a s i q u e  e s t  c o n s i d d r a b l e m e n t  a b a i s s d e  5o la s u i t e  de  
l ' i r r a d i a t i o n  e t  c e t t e  r d d u c t i o n  p e r s i s t e  p e n d a n t  l o n g -  
t e m p s .  C e s  r d s u l t a t s  s o n t  e n  a c c o r d  a v e c  c e u x  o b t e n u s  
a u  n i v e a u  d e  t a  p e n n  p a r  MANDEL e t  RODESCHL A i n s i  
c o n t r a i r e m e n t  5o ce  q u i  a d t6  o b s e r v d  a v e c  d e  l ' h e x o k i n a s e  

* Travail  effectual avec le concours matdriel de l ' Ins t i tu t  National 
d'Hygi~ne. 

t p. MANDEL, C. A. QUARANTA et Mme. M. L. SCHMITT,  Bull. 
Soc. Chim. biol. 38, 139 (1956) et 37, 847 (1955). 

2 p. MANDEL et J. RODESCH, J. Physiol. 47, 234 (1955), 

Tableau I 
Activitd hexokinasique de cristallins normaux ou sounfis h une 

irradiation locale par  les rayons X chez le lapin 

Expdrienee Trai tement  
I1 Q 

1 non  
1400 r 

2 non  
1400 r 

3 non  
1400 r 

non  
4 1400 r 
5 non  

1400 r 
6 non  

1400 r 
7 non  

1400 r 
8 non  

1400 r 
9 non  

1400 r 
10 non 

1400 r 

11 non 
1400 r 

Durge ltM CO~ d6gag6es 
jours en 20 min/lO0 g 

de poids frais 

- 52 
2 12 
- 112 
2 37 
- 77 
2 0 

102 
4 12 
- 87 
4 55 
- 50 
4 15 
- 75 
4 10 
- 145 

103 100 
- 115 

108 55 
55 

113 0 
- 55 

113 10 

Diffdrence 
en % 

- 77 

- 6 7  

- 1 0 0  

- 8 8  

- 3 7  

- 7 0  

- 8 7  

- 3 1  

- 5 2  

- 1 0 0  

- 8 1  

Tableau II  
Activitd ad6nosinetriphosphatasique de c r i s t a l l i n s  normaux ou soumis 

h une irradiation locale par les rayons X chez le lapin 

Dur6e pd~I CO z d~gag6es Diff6rence 
Traitemcnt jours en 30 min]lO0 g 

de poids frais en % 

Expdrience 
l l"  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

non  
1400 r 2 

n o n  

1400 r 2 
non 

1400 r 2 
n o n  

1400 r 3 
non  

1400 r 3 
non  

1400 r 4 
non  

1400 r 4 
n o n  

1400 r 7 
non  

1400 r  8 
non 

1400 r  65 
non  

1 4 0 0 r  68 
non 

1400 r 69 
n o n  

1400 r 70 

85 + 254 
300 
235 
380 + 64 
145 
210 + 45 

270 0 
270 
230 + 73 
395 
150 + 
285 
280 
330 + 
175 
150 
225 
250 + 
170 + 
300 
260 + 
265 
235 + 
395 
265 + 
240 

90 

18 

14 

8,5 

77 

2 

68 

9,5 

i r r a d i d e  in vitro ~, c e t  e n z y m e  s ' a v + r e  t r~ s  s e n s i b l e  a u x  
r a y o n s  X .  

s E. S. G. BARON, S. DICKMAN, J. A. MUNTZ ct T. P. SIN6ER, J. 
gen. Physiol. 32, 537 (1949). - F.. S. G. BARRON, Ann. N, 53. Acad. 
Sci. 59, 574 (1955). 


