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M e a s u r e m e n t s  of h y d r o g e n  a c t i v a t i o n  o v e r p o t e n t i a l  
h a v e  b e e n  ca r r i ed  o u t  a t  c. d. f r om 10-~-10  - t  A c m  "° 
o n  i ron  in  N/10  a q u e o u s  HC1 so lu t ion ,  u n p r o t e c t e d  f r o m  
o x y g e n  t, c o n t a i n i n g  t h e  i n h i b i t o r s  an i l ine ,  o - to lu id ine ,  
qu ino l ine ,  ac r id ine ,  p y r i d i n e ,  n a p h t h y l a m i n e ,  m o r p h i n e  
a n d  t e r t .  b u t a n o l ,  a n d  also t h e  co r ros ion  a c t i v a t o r s  
q u i n o n e ,  n i t r o b e n z e n e  a n d  picr ic  acid,  a t  c o n c e n t r a t i o n s  
in m o s t  cases of 10 -~, 10-*, a n d  10 -1 mols]l .  I t  h a s  b e e n  
f o u n d  t h a t  (1) i nc rease  of h y d r o g e n  a c t i v a t i o n  over -  
p o t e n t i a l  occurs  w h e n  co r ros ion  is p a r t i a l l y  i n h i b i t e d  
a n d  a c o r r e s p o n d i n g  dec rea se  occurs  in  t h e  p r e s e n c e  of 
a c t i v a t o r s ;  (2) t h e  m a g n i t u d e  of t h e  e f fec ts  i nc rease  
w i t h  i n c r e a s i n g  c o n c e n t r a t i o n  a n d  m o l e c u l a r  c o m p l e x i t y  
of t h e  c o m p o u n d s ;  (3) c o r r e s p o n d i n g  m e a s u r e m e n t s  of 
t h e  t r u e  a c t i v a t i o n  o v e r p o t e n t i a l  of h y d r o g e n  b y  m e a n s  
of a n  e l ec t ron ic  c o m m u t a t o r  ~, w h i c h  e l i m i n a t e s  t h e  
poss ib le  c o n t r i b u t i o n  of  a t r a n s f e r  r e s i s t a n c e  t e r m  off* 
g i n a t i n g  in a n  a d s o r b e d  film, i n d i c a t e  a neg l ig ib le  o h m i c  
o v e r p o t e n t i a l  in  s o l u t i o n s  in  w h i c h  t h e  l a rge s t  inc rease  
of o v e r v o l t a g e  o n  a d d i t i o n  of i n h i b i t o r  is o b s e r v e d .  

I t  m u s t  t h e r e f o r e  be  c o n c l u d e d  t h a t  t h e  m e c h a n i s m  
of t h e  i n h i b i t i o n  of ac id  c o r r o s i o n  b y  t h e  a b o v e  o r g a n i c  
c o m p o u n d s  is p r i n c i p a l l y  b y  m e a n s  of a n  inc rease  of t h e  
h y d r o g e n  a c t i v a t i o n  o v e r p o t e n t i a l  a n d  n o t  b y  m e c h a n i c a l  
p r o t e c t i o n  t h r o u g h  a n  a d s o r b e d  f i lm.  

A full  a c c o u n t  of t h i s  w o r k  will  b e  p u b l i s h e d  else- 

where .  J. O 'M.  BOCKRIS a n d  B. E.  CONWAY 

L a b o r a t o r i e s  of I n o r g a n i c  a n d  P h y s i c a l  C h e m i s t r y ,  
I m p e r i a l  College, L o n d o n ,  J u l y  9, 1947. 

Zusammen/assung 
Es  w u r d e  die U b e r s p a n n u n g  yon  Wassersto[/an Eisen 

in  G e g e n w a r t  v e r s c h i e d e n e r  l£orrosionsinhibitoren ge- 
messen .  Es  ze ig t  s ich,  d a b  die £~berspannung bei  de r  
G e g e n w a r t  de r  Inhibitoren vergr6flert ist.  H i e r a u s  wi rd  
F o l g e n d e s  gesch los sen :  Die  E r s c h w e r u n g  de r  K o r r o s i o n  
d u r c h  d e n  I n h i b i t o r  i s t  a u f  E r h 6 h u n g  de r  0 b e r s p a n n u n g  
zu r t i ckzu f i ih ren .  Sie b e r u h t  n i c h t  au f  de r  B i l d u n g  e ther  
s c h t i t z e n d e n  S c h i c h t  y o n  a d s o r b i e r t e r  I n h i b i t o r s u b s t a n z  
a u f  d e r  E i s e n p r o b e .  

The lack o~ protection from oxygen was intended to simulate 
conditions in an actual pickling bath. 

A. HICKLING, Trans. Faraday Soc. 33, 1540 (1937). 

Purification et cristallisation de I've-amylase 
de salive 

L a  p r 6 s e n c e  d ' u n e  a - a m y l a s e  d a n s  Ia s a l i ve  a 6t6 
c o n s t a t 6 e  chez  l ' h o m m e ,  le po re  e t  le r a t .  N o u s  r a p p o r -  
t o n s  ici l ' i s o l e m e n t  e t  la  c r i s t a l l i s a t i o n  de  l%(-amylase de  
la  sa l ive  h u m a i n e .  L a  m 6 t h o d e  de  p u r i f i c a t i o n  se r a p -  
p r o c h e  de  celle de  i 'm-amylase  de  p a n c r 6 a s L  

Produit de d@art. E n  m A c h a n t  de  la  p a r a f f i n e  u n  
h o m m e  p e u t  p r o d u i r e  de  50 k 100 cm ~ de  sa l ive  en  u n e  
heure .  C e t t e  s a l i ve  c o n t i e n t  b e a u c o u p  m o i n s  de  m u c o / d e  
q u e  celle s6cr6t6e n o r m a l e m e n t .  P o u r  d i m i n u e r  la  m o u s s e  
on  ta  recue i l le  en  p r 6 s e n c e  d ' u n  peu  d ' a l coo l  n -d6cy l ique .  

Puri/ication. T o u t e s  les o p e r a t i o n s  se f o n t  ~ 0 ° C. 
1 ° c e n t r i f u g a t i o n  /~ 3000 t / r a i n  p e n d a n t  u n e  h e u r e ;  le 
c u l o t  es t  re jet6.  2 o D e u x  p r 6 c i p i t a t i o n s  f r a c t i o n n 6 e s  
success ives  p a r  l ' a c 6 t o n e  s ans  t a m p o n ;  l ' e n z y m e  se 
t r o u v e  d a n s  les f r a c t i o n s  e n t r e  48 e t  68 %. 30 D e u x  pre-  
c i p i t a t i o n s  success ives  de  la  s u b s t a n c e  a c t i v e  p a r  

1 K. H. MEYER, E. H. FISCHER et P. BEg~FELD, Helv. chim Acta 
30, 64 (1947); Exper. 3, 106 (1947). 

(NH~)2SO 4 ~ 32,5 e t  ~ 2 5 %  de  s a t u r a t i o n .  40 U n e  pr6ci -  
p i t a t i o n  f r a c t i o n n f e  p a r  l ' a c 6 t o n e  ~ PH 7,9 l ' a m y l a s e  
se t r o u v e  d a n s  la  f r a c t i o n  e n t r e  50 e t  70%.  5 ~ R e m p l a c e -  
m e n t  de  l ' i on  SO4" p a r  l ' ion  CH3COO'  p a r  des  t r a i t e -  
m e n t s  avec  u n  6 c h a n g e u r  & i o n s  b a s i q u e s  ( W o f a t i t e  M 
ou A m b e r l i t e  IR -  4B) .  6 ° U n e  p r 6 c i p i t a t i o n  ~ l ' a c 6 t o n e  
j u s q u ' ~  70 %. 

Cristallisation et recristallisation. Le cu lo t  es t  d i ssous  
d a n s  t r~s  p eu  d ' e a u  e t  la  s o l u t i o n  es t  laiss6e au  froid.  
90 % de  la  s u b s t a n c e  o n t  c r i s ta l l i s6  apr~s  48 heures .  Les  
c r i s t a u x  s o n t  r a p i d e m e n t  lavds  p lu s i eu r s  fois 5~ l ' e au  
froide.  On  les d i s s o u t  en  p o r t a n t  le PH ~ 8,3 p a r  N H 4 O H  
0,1 N. L a  s o l u t i o n  es t  n e u t r a l i s 6 e  e t  laiss~e ~ f roid  s u r  u n e  
secoueuse  l en te .  Apr~s  48 h e u r e s  u n e  q u a n t i t ~  a b o n -  
d a n t e  de c r i s t a u x  s ' e s t  for tune.  

Fig. 1. ~-amylasc de la salivc hunlainc cristailis~e 
grossissement 300 lois. 

Le produit cristalIin d o n n e  les r6ac t i ons  t y p i q u e s  des  
p ro t~ ines .  I1 se c o m p o r t e  ~ t '61ec t rophorSse  c o m m e  u n e  
s u b s t a n c e  h o m o g 6 n e .  Son  a c t i v i t 5  (voi r  1 p a g e  73) es t  de 
4 , 6 - 1 0  a m g  de  m a l t o s e  p a r  m g  d ' a z o t e .  Ce q u o t i e n t  
n ' a u g m e n t e  p lus  p a r  des  r e c r i s t a l l i s a t i o n s  u l t6 r i eures .  
Les  c r i s t a u x  p e u v e n t  done  ~t re  cons id6r6s  c o m m e  de  
l ' a - a m y l a s e  de  sa l ive  pure .  L e  q u o t i e n t  d ' a c t i v i t 6  p a r  
m g  d. 'azote des  c r i s t a u x  es t  16 fois p lus  g r a n d  q n e  celui  
de  la  sa l ive .  1 c m  a de sa l ive  e o n t i e n t  e n v i r o n  0,5 m g  
d ' a m y l a s e .  Le  r e n d e m e n t  t o t a l  en  a c t i v i t 5  d e p u i s  la  
sa l ive  j u s q u ' ~  la  p r e m i 6 r e  c r i s t a l l i s a t i o n  es t  de 25 ~ 30 %, 

Ce travail a 4~t6 encourag6 par des cr6dits ouverts par la Con[6d4- 
ration ca rue de crder des possibilitds de travail. 

14. H.  MEYER, ED. H.  FISCHER, 
P.  BERNFELD et  A. STAUB 

L a b o r a t o i r e  de c h i m i e  i n o r g a n i q u e  e t  o r g a n i q u e  de 
l ' U n i v e r s i t 6  de  Gen~ve ,  le 12 aof i t  1947. 

Summary  

T h e  c r y s t a l l i z a t i o n  a n d  r e c r y s t a l l i z a t i o n  of h u m a n  
s a l i v a r y  a - a m y l a s e  a re  desc r ibed .  

1 K, H. MEYER, E. H, I:ISCHER et P. BERNFELD, Helv. chim. 
Acta 30, 64 (1947). 

On the Electrophoretic Properties 
of a Purified Enterogastrone Preparation 

FENG, HOU, a n d  LIM 1 o b s e r v e d  t h a t  n e u t r a l  f a t  p o u r e d  
i n t o  t h e  d u o d e n u m  d e p r e s s e d  t h e  s e c r e t i o n  of  a com-  
p l e t e ly  d e n e r v a t e d  gas t r i c  p o u c h .  T h e y  p r o v e d  t h i s  e f fec t  
to  d e p e n d  on  a h u m o r a t  f ac to r  w h i c h  cou ld  be  e x t r a c t e d  
f r o m  t h e  i n t e s t i n a l  m u c o s a .  KOSAKA a n d  LIM ~ s u g g e s t e d  

1 T. P. FE~G, H. C. Hou, and R. K. S. Lt~, Chines. J. Physiol. 
3, 371 (1929). 

2 T. KOSAKA and R. K. S. LIM, Proc. Soc. exp. Biol. Med. 27, 
s90 (1930). 
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t h e  n a m e  enterogastrone for  th i s  s e c r e t o r y  d e p r e s s a n t .  
Th i s  p a p e r  deals  w i t h  a h igh ly  pur i f i ed  e x t r a c t  f rom 

t h e  h o g ' s  in tes t ine .  The  p r e p a r a t i o n  p rocess  was  m a i n l y  
t h a t  r e c o m m e n d e d  by  GRAY., BRADLY, a n d  Ivy.L Also 
cf. GREENC, ARD, HANDS, GROSSMAN, a n d  IvY 1, GRE:EN- 
GARD, ATKINSON, GROSSMAN, a n d  IvY "a, a n d  WINBERG 4. 

Methods. The biological effect of the extracts was tested on dogs 
with vagotomized gastric pouches according to HEIDENHAIN. AS a 
stimulus histamine dihydrochloride was injected intravenously at a 
slow constant rate. For technique see (~BRINK 5, The enterogastrone 
preparation was injected intravenousty in a massive dose, and ti~e 
decrease of the gastric fluid was noted. 

For the electrophoretic analysis the enterogastrone preparations 
were dissolved in citrate buffer (PH 2.06 and 3.04), acetate buffer 
(PH 4.00 and 5.44) and phosphate buffer (PH6.02, 6.43, and 7.42) to 
the final concentration of 2°~. It was found most convenient not to 
dialyze the solution against the pure buffer system (vide infra: the 
discussion). 

The ionic strength of the buffer systems was 0.1. 
The solutions were placed in a Tiselius electrophoretie apparatus 

(TISELIUS 6) supplied with the Philpot-Svensson optical system 
(PHILPOT, 1938, and SVENSSON, 1939 and 1946) 7. 

The technical data were: temperature (outside) + 0.70 C, the 
voltage gradient about 6 V/em, the electric current 20 mA, and 
observational time about 2 hours. 

Result. At PH 4.00 one boundary was found to have 
no mobility (Figure, a) and four others to move towards 
t h e  c a t h o d e  (Figure ,  b). On t h e  a n o d e  side no rising, 
b o u n d a r y  was  obse rved .  

I n  o r d e r  n o t  to  work  w i t h  too  smal l  c o n c e n t r a t i o n s  
of  t h e  c o m p o n e n t s  b, t h e  b o u n d a r i e s  were  a l lowed  to 
r each  t h e  t o p  of t h e  cell  a n d  e v e n  pas s  it .  T h u s  the  cell 
was  cons ide red  to  c o n t a i n  a suf f ic ien t  a m o u n t  of an 
e f fec t ive  c o m p o n e n t ,  if p r e s e n t .  

The  s e p a r a t i o n  on t h e  d e s c e n d i n g  side was  never  
s a t i s f a c t o r y  a n d  a n y  t e s t s  f r o m  th i s  l imb  cou ld  n o t  be 
p e r f o r m e d  w i t h  a s ign i f i can t  resu l t .  

Discuss ion .  I t  seems that the secretory depress ing [actor 
in  extracts  f rom the in te s t ina l  mucosa  had  no or at least 
a very  sl ight electrophoretic mob i l i t y  between PH 2.06 and 
7-42, a n d  t h e  c o m p o n e n t s  s h o w i n g  m o b i l i t y  s e e m e d  to 
be inef fec t ive  in r e s p ec t  to  t h e  h i s t a m i n e - i n d u c e d  gast-  
ric secre t ion .  

This  resu l t  was  c o n t r a r y  to  e x p e c t a t i o n  because  of 
t he  e x p e r i m e n t s  of HARRIS, GRAY, a n d  I v v  ~, in which 
the  s e c r e t o r y  d e p r e s s i n g  f ac to r  was  d e s t r o y e d  b y  pro- 
teolysis .  The  resu l t  he re  de sc r ibed  does  n o t  accord  wi th  
t he  c o n c e p t i o n  t h a t  e n t e r o g a s t r o n e  m i g h t  be a p ro te in -  
like s u b s t a n c e ,  nor  does  t h e  o b s e r v a t i o n  de sc r ibed  by 
WINBERG z t h a t  e n t e r o g a s t r o n e  is eas i ly  d ia lysab le  
t h r o u g h  a t h i n  ce l l ophane  m e m b r a n e .  E x p e r i m e n t s  
have  also s h o w n  t h a t  i ts  e f fec t iveness  su rv ives  a heat-  
ing of 1000 C for 90 m i n u t e s  (WlNBERG)a. 

A n y  q u a n t i t a t i v e  ana lys i s  of t h e  e f fec t ive  c o m p o n e n t  
in t h e  e x t r a c t  c a n n o t  be m a d e  f rom t h e  e l ec t rophore t i ca l  
resul ts ,  as t h e  b o u n d a r y  to  which  i t  p r o b a b l y  m a y  be- 
long is t o  some  e x t e n t  c o n s i d e r e d  to  d e p e n d  on the  
fa lse ly  r e s t i ng  & b o u n d a r y  (TIS~3LIUS) 4. K . J .  (~BRINK 

I n s t i t u t e  of P h y s i o l o g y  a n d  I n s t i t u t e  of Medical  Chem- 
is t ry ,  U n i v e r s i t y  of U p p s a l a ,  Sweden ,  S e p t e m b e r  3, 1947. 

~d  . . . . . . . . . .  

a c b 
Exposure o~ the negative limb at PH 4-00 (rising side). The cathode 
is in the direction of the arrow. (The white field c between the 
boundaries a and b depends upon the central glass plate separ- 

ating the two electrophoretic cells.) 

The  r is ing s ide  was  cu t  off  b e t w e e n  t h e  b o u n d a r i e s  
a a n d  b a n d  t e s t e d  on t h e  dogs.  An  e n t e r o g a s t r o n e  
ef fec t  was  f o u n d  in t h e  cell w i t h  t h e  b o u n d a r y  a, whi le  
t h e  c o m p o n e n t s  in  b were  inef fec t ive .  S imi la r  resu l t s  
were  o b t a i n e d  a t  all t h e  d i f f e r e n t  pH s. 

The  b o u n d a r i e s  b h a d  c h a n g e d  the i r  m o b i l i t y  direc-  
t ion  t o w a r d s  t h e  a n o d e  a t  PH 7"42 a n d  n e v e r  d id  h a v e  
a n y  biological  e f fec t  on  t h e  gas t r i c  sec re t ion .  

I j .  S. GRAY, W. B. BRADLY, and A. C. IvY, Am. J. Physiol. 118, 
463 (1937). 

H. GREENGARD, A. P. HANDS, M. I. GROSSMAN, and A. C. IvY, 
Fed. Proc. ~, 17 (1943). 

a H. GREENGARD, A. J. ATKINSON, M. I. GROSSMAN, and A.C. 
Ivy, Gastroenterology 7, 6°5 (1946). 

4 H. WINBERG, Acta chem, Seand. In press. - The preparations 
have been made by Dr. WINBERG in the Central Laboratory at 
A. B. Astra, SGdertSlje, Sweden. 

K. J. 0BRINK, Acta physioI. Scand. 12, 213 (1946). 
6 A. TISELIUS, Trans. Farad. Soc. 33, 524 (1987). 

J. S. L. PHXLPOT, Nature 131, 288 (1938). - H. SVENSSO~, Koll. 
Z. 87, 181 (1939); Arkiv Kern. Min. Geol. 22A, No. 10 (1946). 

Z u s a m m e n f a s s u n g  

1. Es  wird  ein E x t r a k t  yon S c h w e i n e d a r m  (Ente ro-  
gas t ron) ,  der  die d u r c h  H i s t a m i n  e rzeug te  Magensekre-  
t i on  h e r a b s e t z t ,  e l e k t r o p h o r e t i s c h  u n t e r s u c h t .  

2. Die a k t i v e  E n t e r o g a s t r o n f r a k t i o n  s c h e i n t  keine 
e l e k t r o p h o r e t i s c h e  Beweg l i chke i t  zu bes i t zen .  

3. E n t e r o g a s t r o n  is t  w a h r s c h e i n l i c h  keine  pro te in-  
~hnl iche  Subs t anz .  

4. Die R e s u l t a t e  w e r d e n  b e s p r o c h e n  u n d  zu fr t iheren 
U n t e r s u c h u n g e n  f iber  die  Chemic  des  :En te rogas t rons  
in Bez i ehung  gese tz t .  

1 S. C. HARRIS, J .  S. GRAY, and A. C. IVY, Fed. Proe. 1,37 (194'2). 
g H. WINBERG, Aeta Chem. Scand. In press. 
a H .  WINBERG, personal communication. 
4 A. TISRLIUS, Biochem. J. 31, 1464 (1937). 

L'act ion  du c h l o r u r e  de l i t h i u m  
et du s u l f o c y a n u r e  de s o d i u m  s u r  la  v i s c o s i t 6  

de la  n u c l 6 o h i s t o n e  et  des  e x t r a i t s  
d ' e m b r y o n s  d ' A m p h i b i e n s  

Dans  une  n o t e  rGcente, RANZI et  ses co l l abo ra t eu r s  ont  
6tudi6 les e f fe ts  du ch lo rure  de l i t h i u m  e t  dn  su l focyanure  
d e  s o d i u m  su r  la v iscosi t6  d ' e x t r a i t s  d ' e m b r y o n s  d 'Am-  
p h i b i en s  prGparGs s u i v a n t  la mGthode  de LAWRENCn, 
NEEDnAM et al. 1 au KC1 molGculaire. Ils o n t  constat6  
que  la viscosi t6  de ces e x t r a i t s  est  augmentGe pa r  Fad- 
d i t ion  de  LiC1, t a n d i s  que  N a S C N  a une  ac t i o n  opposGe; 
ce se ra i t  su r  une  g lobul ine  q u e  ces sels ag i ra ien t .  Mais 

I A. S. C. LAWRENCE, IV[, 1V[IALL, J. NEEDHAM et S. G. SHEN, J. 
gen. PhysioL 27, 233 (1944). 


