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Inhibition of DOPA oxidation by various substances, 

Inhibition 
% (in 60 min) 

Final 
Inhibitors concentration 

(Mol) 

Sodium 
diethyldi thiocarbamate 0.25 × 10 -z 
Cyanide . . . . . . .  , 0.25 × 10 -3 
Phenylthiourea Saturate /4  
95% CO with 5% O, in l ight  
p-Nitrophenol 0-5 x 10 - s  
Phenyl th iourea  . . . Saturate]4 
Salicylaldoxime . . . 0-25 × 10 -~ 
p-Nitr0phenol Saturate /4  
8-Oxyquinoline . . . Saturate /4  

96 | Enzyme (I) 
38! DOPA conc., 
84 0,125× 10-ZM 

10 
95 | Enzyme (II) 
20 I DOPA conc., 
3~[ 0-125 × 10-3M 

I n  t h e  p r e s e n t  e x p e r i m e n t  t h e  o x i d a t i o n  of D O P A  b y  
t h e  p o l y p h e n o l a s e  (I) was  i n h i b i t e d  b y  t h i o s u l p h a t e  a n d  
th iog lyco ]a t e .  T h e  f o r m e r  is t h e  s i m p l e s t  of s u l f h y d r y l  
c o m p o u n d s %  I t s  i n h i b i t o r y  effect ,  as  is s h o w n  in  F i g u r e  1, 
s u p p o r t s  t h e  conc lus ion  b y  FLESCH. T h e  ef fec ts  of th io -  
g lyco l a t e  a re  s h o w n  in F i g u r e  2. 

Coppe r  ions  a re  k n o w n  to  be  s e n s i t i v e  to  t h i o l  enzymes .  
T h e  i n h i b i t i o n  b y  t h i o s u l p h a t e  a n d  t h i o g l y co l a t e ,  
t h e r e f o r e ,  m i g h t  be  c o n c e r n e d  w i t h  t h e  p r o s t h e t i c  g r o u p  
of t h e  p o l y p h e n o l a s e .  

YONEZO ~UZUKI 

Biological Institute, Toyama University, Toyama, 
Japan, January 20, 7956. 

The activity of the enzyme was determined by measuring oxygen 
uptake in the Warburg apparatus at 35°C and pH 7-3, taking 1-0 ml 
of the enzyme preparation, I-0 ml of inhibitor and others in the main 
chamber; 0'5 ml of DL-dihydroxypbenylalanine solution in the 
sidearm of a flask, the total volume of liquids being made to 4.0 ml. 
The center well contained 0.3 ml of 10% KOH; the gas phase was air. 

S a l i c y l a l d o x i m e  5, p - n i t r o p h e n o l  e a n d  8 - o x y q u i n o l i n e  ~ 
a re  k n o w n  as  s e n s i t i v e  r e a g e n t s  a g a i n s t  some  c o p p e r  
e n z y m e s  w h i c h  a r e  r e s p o n s i b l e  for  t h e  t e r m i n a l  s t e p  in 
t h e  b io log ica l  o x i d a t i o n ,  b u t  i n h i b i t i o n  b y  t h e s e  i n h i b i -  
t o r s  is n o t  v e r y  e x t e n s i v e .  

Zusammen/assung 

A n  e ine r  au s  Scopolia ~aponica i so l i e r t en  P o l y p h e n o -  
lase  w u r d e  d ie  ~Vi rkung  v e r s c h i e d e n e r  H e m m s t o f f e  
s t u d i e r t .  C y a n i d  u n d  S a l i c y l a l d o x i m  w i r k t e n  r e l a t i v  
s chwach ,  D i f i t h y l d i t h i o c a r b a m a t ,  P h e n y l t h i o h a r n s t o f f  
u n d  K o h l e n o x y d  h e m m e n  die O x y d a t i o n  s t a r k .  D e r  A b -  
l au I  d e r  H e m m w i r k u n g e n  y o n  T h i o s u l f a t  u n d  Th io -  
g lyco l a t  w i rd  k u r v e n m £ s s i g  da rges t e l l t .  

j .  HIRAIDE, Progressive Study of SH Group {in Japanese) 
(Tokyo 1954). 

Fig. ~.-Inhibition of DOPA oxidation by thioglycolate. 
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Curve I. DOPA only (final conccntration 1'~5 × 10 -3 Mol). 
Curve II. DOPA plus thioglycolate (final concentration 0'~5 × 10 -3 

Mol). 
Curve III. DOPA plus thioglycolate (final concentration 0.25 X l0 -s  

Mol). 

A c c o r d i n g  to  FLESCH s t h e  f o r m a t i o n  of m e l a n i n e  in  t h e  
a n i m a l  is i n h i b i t e d  b y  s u l f h y d r y l  c o m p o u n d s ,  t h e  e x t e n t  
of i n h i b i t i o n  b e i n g  d e p e n d e n t  on  t h e  c o n c e n t r a t i o n  of 
t he  i nh ib i t o r .  

s F. KUBOWITZ, Biochem. Z. 292, 221 (1937). 
s j .  BONNER and S. G. WILDraAN, Arch. Biochem. 10, 497 (I946). 
7 E. STOTZ, C. J. HARRER, and C. G. KING, J. biol. Chem. 119, 

511 (1937). 
8 p. FLESCH, Proc. Soc. exper. Biol. Med. 70, 136 (1949). 

F u r t h e r  D a t a  o n  the  E v a l u a t i o n  of P la te l e t  
A c - g l o b u l i n  a n d  i t s  P l a s m a t i c  O r i g i n  

I n  t h e  p a s t  few years ,  m a n y  a u t h o r s  h a v e  de sc r ibed  
a p l a t e l e t  a c c e l e r a t o r  f a c t o r  w h i c h  h a s  b e e n  cal led 
P l a t e l e t  A c -g l o b u l i n  (or f a c t o r  I). T h e  a c t i o n  of t h i s  ac- 
c e l e r a t o r  is s i m i l a r  to  t h a t  of P l a s m a  F a c t o r  V,  a n d  ac- 
ce l e ra t e s  t h e  speed  of t r a n s f o r m a t i o n  of p r o t h r o m b i n  a n d  
t h r o m b i n .  Such  a f ac to r ,  a c c o r d i n g  to  some  a u t h o r s  1, is 
p r e s e n t  in  t h e  p l a t e l e t s  in  a f o r m  w h i c h  is a l r e a d y  ac t ive ,  
a n d  a c t s  in  a w a y  s i m i l a r  to  t h e  S e r u m  A c - g l o b u l i n  (or 
f a c t o r  VI) .  Also,  c o n s i d e r i n g  s o m e  of t h e  p h y s i c a l  chemi -  
cal  ch a r ac t e r i s t i c s ,  t h e r e  is a n  a n a l o g y  b e t w e e n  P l a t e l e t  
Ac -g lobu l in  a n d  P l a s m a  Ac-g lobu l in .  I t  is d e s t r o y e d  b y  
h e a t  a t  56°C for  30 rain,  a n d  is n o t  d i a lyzed .  I t  h a s  b e e n  
p r e p a r e d  in  c o n c e n t r a t e d  f o r m  a n d  i t  h a s  b e e n  s h o w n  
t o  a c t  l ike a p r o t e i n .  T h e  a c t i v i t y  of t h i s  acce l e r a to r  
h a s  b e e n  e s t a b l i s h e d  t o  b e  less t h a n  t h a t  of t h e  P l a s m a  
A c - g l o b u l i n ,  a n d  e v e n  t h o u g h  q u a l i t a t i v e l y  equal ,  i t  
s eems  t h a t  i t  is q u a n t i t a t i v e l y  e q u i v a l e n t  t o  1/8-x/1 ~ of 
t h e  a c c e l e r a t o r  a c t i v i t y  of P l a s m a  A c - g l o b u l i n :  such  
v a l u e s  v a r y  c o n s i d e r a b l y  a c c o r d i n g  to  d i f f e r e n t  au tho r s .  
A c c o r d i n g  to  OWREN, t h e  p l a t e l e t s  possess  o n l y  6 %  of t h e  
a c c e l e r a t o r  a c t i v i t y  of p l a s ma .  R e c e n t  r e s e a r c h e s  s sug- 
ges t  t h a t  t h e  a c c e l e r a t o r  f a c t o r  of t h e  p l a t e l e t s  is adsorb -  
ed P l a s m a  A c - g t o b u l i n  (or f a c t o r  V).  T h e  p l a t e l e t s  of a 
p a r a - h a e m o p h i l i c  p a t i e n t  do  n o t  c o n t a i n  acce le ra tors ,  
b u t  c a n  a c q u i r e  s u c h  a n  a c t i v i t y  a f t e r  h a v i n g  b e e n  in 
c o n t a c t  w i t h  n o r m a l  p l a s m a .  T r y p s i n  d e s t r o y s  a l m o s t  
c o m p l e t e l y  P l a t e l e t  F a c t o r  I, w i t h o u t  a l t e r i n g  p la te le t s .  
I f  t h e  p l a t e l e t s  t h u s  t r e a t e d  a re  p l a c e d  in  c o n t a c t  w i t h  a 
n o r m a l  p l a s m a ,  t h e y  r e c o v e r  al l  of t h e  los t  a c t i v i t y .  

1 A. G. WARE, J, L. FAIIEY, and W. H. S~EGERS, Amer. J. 
Physiol. 154, 140 (1948). 

2 p. HJORT, S. L RAPAt~ORT, and P. A. OWREN, Blood 10, 1139 
095s). 



[15. VI. 1956J Kurze Mitteilungen - Brief Reports 221 

During the past  few years, we have  tr ied to elaborate 
a simple method for the quan t i t a t ive  determinat ion of 
the Platelet  Ac-globulin, according to procedures also 
used for the determinat ion of Plasma Ac-globulin s. The 
results obtained by OWR~N, have  suggested a revision 
of the problem, so as to be able to determine the Ac- 
globulin contained in the platelets, whatever  its origin 
may be. We used a technique obtained by modifying the 
Thromboplast in  Genera t ionTest  of  BIGGS and DOUGLAS s. 

In  order to generate an act ive thromboplast in,  there 
must  be present an opt imal  quan t i ty  of platelets, AHG,  
PTC, PTA, Fac tor  V, Fac tor  VII ,  and calcium. All these 
factors contr ibute  to produce an act ive thromboplas t in  
simitar to t ha t  which is generated during the normal  
processes of coagulation. When  one of t hem is diminish- 
ed or absent,  generat ion of thromboplas t in  is incomplete 
and insu fficienO. 

The following reagents are necessary: 
(1) The platelets have been isolated with a technique 

previously described by employing siliconized glassware. 
The blood is wi thdrawn rapidly, using sequestrene in the 
proport ion of 1/9, then centrifuged at slow speed for 10 
rain. The supernatant  plasma is separated and placed in 
a centrifuge tube containing t r i ton in proport ion of i/9, 
then centrifuged for 10 rain a t  3000 rpm. The platelets  
sediment  is resuspended in saline to a concentrat ion of 
400,000/ca a, and is stored a t  + 4°C unti l  used. I t  is 
advisable to make the determinat ions  within the first 
hour after  preparation.  

(2) The plasma used in this test  is prepared in the 
following way:  The plasma of different subjects with 
normal recalcification and prothrombin  t imes is mixed. 
This plasma is then kept  at  37°C for 24 h unti l  the pro- 
thrombin t ime has been prolonged to about  40 s, In such 
conditions Plasma Fac tor  V has been shown to be almost  
absent. The plasma is then deprothrombinized with  
barium sulfate, and is placed in a refrigerator a t  -- 20°C 
until  used. The conservat ion t ime  of this plasma should 
be not  longer than  5-6 days. 

(3) The serum is prepared by  mixing many  normal, 
old sera with no residual pro thrombin;  this preparat ion 
is kept  at  - -20°C until  used and lasts for a few weeks. 

(4) The platelet-free plasma is prepared by centrifug- 
ing a normal  plasma for 30 rain at  3000 rpm in glassware 
accurately siliconized. After  this t r ea tmen t  the plasma 
must have a recaleification t ime which varies between 
5-9 rain. 

(5) The  calcium chloride solution is prepared to  a 
molar solution of 1/~ 0. 

The technique for the s tudy  of the accelerator ac t iv i ty  
of the platelets  is as follows: in a test  tube kept  in a 
water ba th  a t  37°C, 0.3 cm 3 of plasma are placed which 
contains a small quan t i ty  of pro thrombin  and factor V, 
diluted 1/s in saline; 0.3 cm 3 of platelet  suspension to be 
examined;  0.3 cm a of serum diluted z/i 0 in saline, and 
finally 0.3 cm s of calcium chloride. At  the t ime of adding 
the calcium chloride, a s topwatch is started, and at  each 
successive minute,  0.1 cm s of the  mixture  is removed 
and is placed rapidly in a test  tube  previously prepared 
and ready in the water  ba th  a t  37°C, and which con- 
tains 0-1 cm s of the plateletfree plasma. At  the same 
time, 0.1 cm s of the calcium chloride solution is added to 

s p. D E  N I C O L A ,  R, TURPINI, and F. WEBSR, Z. ges. inn. Med. 
Grenzgeb. (in press). 

4 R. BraGS and A. S. DOUGLAS, J. clin. Path. 6, 23 (1953). 
s C. L. SPURLING and P. D. W. KING, J. Lab. clin. Med, 44, 336 

(1954). 

9 0  

8 0  

7 0  

I 
- ! 

i 
8 

6 0 - -  

5 0 - -  

4 0 -  

3 0 -  

2(: I 
0 I 

I I t I I I l I 
a 

Thromboplastin generation test 

with stored platelet-free ptasma_ 

and plolelet suspensions 

Q 

t 

• • 

: . "  • . - 

| ** • 

• * *  l • • * - -  

. .  t . : ! 

t 1 

I I I I I [ I [ 
2 5 4 5 6 7 8 9 

rain 

this mixture  and a second stopwatch is s tar ted.  The  
coagulation t ime is measured and the results can be 
transferred to a coordinate system. Since there  is a de- 
terminat ion every minute, the phenomenon can be 
followed up till 8-10 min, and it  is possible to prepare a 
curve, which, when compared to a s tandard  curve, 
allows us to determine the percentage of thromboplas t in  
formed. Thromboplastin formation is not  detectable  in 
the absence of factor V (Plasma Ac-globulin). Since fac- 
tor  V has been removed from the plasma, the quan t i t y  
of thromboplast in formed should be in relation to the  
percentage of Ac-globuIin contained in the platelets  
examined. We have performed a series of de terminat ions  
with the above technique on isolated platelets in a group 
of 12 individuals and we have ascertained t h a t  the  
act ivi ty  of the Ac-globulin contained in the platelets  is 
similar to tha t  of the Plasma Ac-globulin, but  is quant i -  
ta t ively reduced, 

The generation curves of the thromboplas t in  va ry  
within the limits of i0 s; this finding is referable to the  
different quant i ty  of Ac-globulin adsorbed by the 
platelets, which therefore carry different quant i t ies  of 
the accelerating factor. On the basis of some researches 
now in progress, it seems that the content of the Ac- 
globulin in the platelets may be subordinated to its 
plasmic concentration and vice versa. The data of 
OWREN indicated that in cases of plasma Ac-globulin 
deficiency, the platelets are devoided of such factor, i.e. 
that they were not able to absorb Ac-globulin. Some of 
our recent preliminary researches have suggested that 
some cases of marked platelet deficiency may be as- 
sociated with a deficient Plasma Ac-globulin, possibly 
in connection with a possible function of the platelets as 
carriers of Ac-globulin% 

R .  T U R P I N I  

Department of Internal Medicine, University, Pavia, 
December 18, 1955. 

e At the time of printing we were informed by the Editor of Ex- 
perientia about the just appeared paper by H6RDER and S~OKAL Acta 
haematol. 14, 294 (1955). 
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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. 

i GY. FEKETE, Acta med. Acad. Set. Hung. S, 81 (1955); Exper. 
1I, 310 (1955). 

2 A. HEGYELI (ill press). 
a G. SAVERS, A, WHITE, and C. N. H. LONG, J. biol. Chem. I~9, 

4~5 (194,'1). 
4 E. B. ASTW00D, R. W. PAYNE, and M. S. RABEN, J. biol. 

Chem. 187, 719 (1950). 

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 

s G. SAVERS, M- A. SAVERS, and L. G. WOODBURY, Endocrino- 
logy 42, 379 (1948), 

6 GY. FEKETE, J. NURIDS~.NY, and A. HEGYELI (in press). 


