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a l - L a b c a s e i n  l iegt  e t w a s  h6he r ,  d ie jen ige  y o n  ~2-Lab- 
case in  e t w a s  t ie fer  als  die des  e i n h e i t l i c h  e r s c h e i n e n d e n  
x-Si iurecaseins .  Die  W e r t e  s i n d :  

S~iurecasein ~: 9,30 • 10 -s  
L a b c a s e i n  a~: 9,55 • 10 ~ 
L a b c a s e i n  a2: 8 ,83 .  10 -z. 

Der  e l e k t r o p h o r e t i s c h e  Verg le i ch  de r  b e i d e n  Case ine  
w u r d e  einige Male m i t  f r i s chen  L 6 s u n g e n  w i e d e r h o l t  u n d  
j e d e s m a l  ze ig te  n u t  da s  ge l ab t e  Case in  diese A u f s p a l t u n g  
des  a u f s t e i g e n d e n  a - G r a d i e n t e n .  I n  e i n e m  Fa l l e  h a t t e n  

Puffer- ct 1 
fl gradienten fl ~*1 

absteigend aufsteigend 

Elektrophoresediagramme yon: a S~iurecasein, b Labcasein. 
1,3 % in Veronalnatrium-Natriumazetat-Salzs~iure-Puffer, PH 7,35, 
Ionenst~irke 0,077, Spannung 4,45 V/era, Ternperatur 2 o C, Auf- 

nahmen nach 8100 Sek. 

au s  se inen  A u f n a h m e n  zu e n t n e h m e n ,  dal3 das  M e n g e n -  
v e r h g l t n i s  Ctl zu % viel  gr613er w a r  ( r n n d  4). E s  e r g i b t  
s ich  a b e r  h i e r a u s  a u f  al te  FAlle, dal3 s c h o n  i m  SAute- 
s - ca se in  die T e n d e n z  zur  A u f s p a l t u n g  in zwei F r a k t i o n e n  
v o r h a n d e n  ist,  u n d  d a b  das  L a b  diese A u f s p a l t u n g  viel-  
l e i eh t  n u r  beg i ins t ig t .  D a b e i  i s t  a u c h  die M6 g l i ch k e i t  
in E r w A g u n g  zu z iehen,  d a b  das  L a b  n i c h t  d i r e k t  au f  das  
~-Casein,  s o n d e r n  au f  i r gende ine  ande re ,  mengenmAl3ig  
v ie l l e i ch t  sehr  u n b e d e u t e n d e  C a s e i n f r a k t i o n  e inwi rk t ,  
die n a c h h e r  i h r e r se i t s  wieder  die A s s o z i a t i o n s v e r h / i l t -  
nisse zwi schen  cq u n d  a z b e e i n f l u B t L  

Wit danken der Stiftung zur F6rderung der wissenschaftlichen 
Forsehung an der bernisehen Hoehsehule, die einer Gruppe yon 
Dozenten die Ansehaffung der Elektrophoreseapparatur erm6glicbt 
hat, sowie Herrn Prof. Dr. A. VON MURALT, Direktor des Berner Phy- 
siologischen Instituts, bei welchem die Elektrophoreseapparatur auf- 
gestellt ist, fflr gew~ihrte Unterstiitzung bei unserer Arbeit. 

Hs .  NITSCHMANN u n d  W. LEHMANN 

I n s t i t u t  f i i r  o r g a n i s c h e  C h e m i e  d e r  U n i v e r s i t A t  Be rn ,  
d en  6. M~Lrz 1947. 

Summary  

T h e  e l e c t r o p h o r e t i c  p a t t e r n s  of n o r m a l  case in  (pre- 
c i p i t a t e d  w i t h  ac id  f r o m  cow's  milk)  a n d  of r e n n e t -  
case in  o b t a i n e d  in  a v e r o n a l  bu f f e r  a t  a PH of 7.3 are  
r e m a r k a b l y  d i f f e ren t  f r o m  each  o the r .  T h e  a s c e n d i n g  
b o u n d a r y  of t h e  a - f r a c t i o n  of case in  t r e a t e d  w i t h  r e n n e t  
sp l i t s  off i n t o  t w o  p e a k s  s h o w i n g  t h e  p r e sence  of t w o  
s u b f r a c t i o n s  (al a n d  ~t2). T h e  p r o p o r t i o n  of q u a n t i t y  of 
t h e  f a s t e r  (as) a n d  of t h e  s lower  (ct,) s n b f r a c t i o n  was  
f o u n d  to  b e  a b o u t  0.9:1.  T h e  ~ - c o m p o n e n t  of case in  wh ich  
was n o t  t r e a t e d  w i t h  a c t i v e  r e n n e t  b e h a v e d  u n d e r  t h e  
s a m e  c o n d i t i o n s  e l e c t r o p h o r e t i c a l l y  u n i f o r m .  

1 DaB das Casein neben ~z und fl weitere kleine, elektrophoretisch 
differenzierte Fraktionen ertthfilt, hat WARNER gezeigt und konnte 
yon uns im wesentlichen bestiitigt werden. 

wir  d a s  L a b  n u r  g e n a u  e ine  V i e r t e l s t u n d e  bei  350 C ein-  
w i r k e n  lassen ,  i n d e m  w i t  die E n z y m w i r k u n g  n a c h  d ieser  
Ze i t  d u t c h  A l k a l i z u g a b e  m o m e n t a n  u n t e r b a n d e n  (PH- 
S t e i g e r u n g  yon  6,7 a u f  7,4). D a z u  b e n l J t z t e n  wi r  Puf fer ,  
in  d e m  e t w a s  fes tes  N a t r i u m h y d r o x y d  gel6s t  w o r d e n  
war. W i r  v e r z i c h t e t e n  au f  die t ib l iche  Dia lyse ;  die 
E l e k t r o p h o r e s e  w u r d e  v i e l m e h r  so fo r t  v o r g e n o m m e n ,  
u m  e v e n t u e l l  n i c h t  i n a k t i v i e r t e n  B e g l e i t f e r m e n t e n  des  
L a b s  m 6 g l i c h s t  wenig  Ze i t  zu r  W ' i r k u n g  zu Iassen.  Die 
v i e r t e l s t i i nd ige  B e h a n d l u n g  m i t  L a b  gen t ig t  a b e r  vol l-  
auf,  u m  aus  d e m  S/ iurecase in  e in  in  b e z u g  a u f  d e n  Ka l -  
z i u m i o n e n t e s t  vo l lwer t iges  L a b c a s e i n  zu m a c h e n .  T a t -  
s~ichlich f a n d e n  wir  a u c h  in  d iesem Fa l le  d e n  E f f e k t  
vol l  ausgeb i lde t ,  u n d  das  Mengenverh /~ l tn i s  as zu a 2 wa r  
a n n i i h e r n d  dasse lbe  wie b e i m  z u v o r  b e s c h r i e b e n e n  Ver-  
such.  

A u c h  in P h o s p h a t p u f f e r  v o m  se lben  PH k o n n t e n  wir  
die A u f s p a l t u n g  des  a - G r a d i e n t e n  b e o b a c h t e n ,  w e n n  
a u c h  die S e p a r i e r u n g  y o n  ~1 u n d  ~a b ie r  wen ige r  g u t  ist .  

V o n  d e m  V e r s u c h e  e iner  D e u t u n g  des  b e o b a c h t e t e n  
E f f e k t e s  s e h e n  wi t  a b ;  z u v o r  rout3 die U n t e r s u c h u n g  
w e i t e r g e t r i e b e n  werden .  N u r  a u f  e ines  m6ge  h ingewie-  
sen  we rden .  Es  will n a c h  O b i g e m  p l aus ibe l  e r sche inen ,  
d a b  s ich  die e igen t l i ehe  e n z y m a t i s c h e  R e a k t i o n  bei  de r  
L a b u n g  a m  a-Case in  absp ie l t .  Es  k 6 n n t e  j e d o c h  a u c h  
a n d e r s  sein.  H i e r  muB d a r a u f  h ingewie sen  werden ,  dal3 
WARNER (l, C,) u n t e r  gewissen  B e d i n g u n g e n  be i  S~ure-  
case in  e ine A u f s p a l t u n g  des  a u f s t e i g e n d e n  ~ - G r a d i e n t e n  
b e o b a c h t e t  h a t ,  a b e r  n u t  in  V e r o n a l p u f f e r  u n d  be i  Ca- 
s e i n k o n z e n t r a t i o n e n  y o n  n i c h t  t iber  1%.  Al le rd ings  i s t  

The Influence of Salts on the Inhibition 
of the Respiration of Baker's Yeast by Basic Dyes 

In  a p r e c e d i n g  p a p e r  1 we h a v e  s t a t e d  t h a t  t h e  respi r -  
a t i o n  of b a k e r ' s  y e a s t  in  a g l u c o s e - p h o s p h a t e  m e d i u m  is 
i n h i b i t e d  b y  t h r e e  t y p e s  of bas ic  dyes :  t h e  ac r id ine  
c o m p o u n d s  (f. i. t r y p a f l a v i n e ) ,  t h e  t h i a z i n e s  (f. i. me-  
t h y l e n e  b lue) ,  t h e  t r i p h e n y l m e t h a n e  c o m p o u n d s  (f. i. 
c r y s t a l  v io le t )  a n d  t h a t  t h i s  i n h i b i t i o n  is a t  l eas t  pa r -  
t i a l ly  r eve r sed  b y  nuc le ic  acid,  a d e n y l i c  ac id  a n d  a d e n o -  
sin t r i p h o s p h o r i c  acid.  Vv'e h a v e  f o u n d  n o w  t h a t  dif- 
f e r e n t  s a l t s  offer  a v e r y  good  p r o t e c t i o n  a g a i n s t  t h e  
i n h i b i t o r y  a c t i v i t y  of bas ic  dyes  on  t h e  r e s p i r a t i o n  of 
b a k e r ' s  yeas t .  I t  is well  u n d e r s t o o d  t h a t  t h i s  p r o t e c t i o n  
is n o t  due  to  a s a l t i n g  o u t  of t h e  dyes.  I n  t h i s  p r e l i m i n a r y  
c o m m u n i c a t i o n  we sha l l  l i m i t  o u r  o b s e r v a t i o n s  to  ex- 
p e r i m e n t s  w i t h  MgCI~. T h e  o b s e r v e d  ef fec ts  v a r y  some-  
w h a t  w i t h  t h e  s t r e n g t h  of r e s p i r a t i o n  of t h e  yeas t s .  
T h e  r e l a t e d  r e s u l t s  were  o b t a i n e d  w i t h  s t r o n g l y  r e sp i r i ng  
b a k e r ' s  y e a s t s  of t h e  Be l g i an  f i rms  "'Lion d ' O r - A t o s t "  
a n d  " L e v u r e  R o y a l e - B r u g e s " .  

Inhibition by trypa/lavine: A t  28°C  in p h o s p h a t e  
bu f f e r  PH 5,9 a n d  in t h e  p r e s e n c e  of g lucose  (1%),  
t r y p a f l a v i n e  5 .  10 -*M (when  one  a d m i t s  t h a t  t r y p a -  
f l av ine  is p u r e  3.6 d i a m i n o  10 m e t h y t a c r i d i n i u m ,  see 

1 L. MASSART, G. PEETERS, J. DE LEY and R. VERCAUTEREN 
Exper. a, 119 (1947). 
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h o w e v e r  x a n d  2) causes  a n  i n h i b i t i o n  of a b o u t  40 to  60 % 
d e p e n d i n g  on  t h e  y e a s t  e x a m i n e d .  T h i s  i n h i b i t i o n  dis-  
a p p e a r s  a t  l eas t  u p  t o  50 % in t h e  p r e sence  of MgCl 210-2M. 
W e  g ive  he re  some  e x a m p l e s  of o u r  r e su l t s  on  d i f f e r e n t  
s a m p l e s  of b a k e r ' s  yeas t .  

mm a 02 per hour 

Without Trypaflavine Trypaflavine 5.10 -4 M, 
Trypaflavine 5-10-* M MgCI~ 10 -~ M 

264 152 270 
250 164 246 

MgC1 z a l o n e  h a s  no  i n f l uence  on  t h e  r e s p i r a t i o n  of 
b a k e r ' s  yeas t .  T h e  i n h i b i t i o n  b y  o t h e r  a c r id ine s  such  as  
5 - a m i n o a c r i d i n e  a n d  1 - m e t h y l - 5 - a m i n o a c r i d i n e  is also 
r e v e r s e d  b y  MgCI~. 

Inhibition by methylene blue and crystal violet: U n d e r  t h e  
s a m e  c o n d i t i o n s  as  for  t r y p a f l a v i n e ,  MgClz offers  a lso  a 
p r o t e c t i o n  a g a i n s t  t h e  i n h i b i t o r y  a c t i v i t y  of m e t h y l e n e  
b lue  a n d  c ry s t a l  v iole t .  I t  is h o w e v e r  i m p o r t a n t  t o  
s t a t e  t h a t  t h e  p r o t e c t i o n  a g a i n s t  c r y s t a l  v io le t  is no t  so 
e f fec t ive  as for  m e t h y l e n e  b lue  a n d  t r y p a f l a v i n e .  

So far,  we were  n o t  ab le  to  p r o v e  t h a t  sa l t s  offer  a lso 
a p r o t e c t i o n  a g a i n s t  t h e  b a c t e r i o s t a t i c  a c t i o n  of  bas ic  
dyes.  All  t h e  e x p e r i m e n t s  s t a t e d  a b o v e  c o n c e r n  o n l y  
t he  i n h i b i t i o n  of r e sp i r a t i on ,  w h i c h  occurs  a t  c o n c e n t r a -  
t ions  h i g h e r  t h a n  t h o s e  n e c e s s a r y  to  s t op  g r o w t h  of 
yeas t .  

W e  h a v e  o b s e r v e d  t h a t  t h e  s a m e  fac t s  a p p l y  w h e n  
a lcohol  is u sed  as  s u b s t r a t e  i n s t e a d  of glucose,  a n d  t h a t  
once  t h e  i n h i b i t i o n  is e s t a b l i s h e d  i t  is no t  r eve r sed  b y  
MgC12. 

W e  h a v e  p r o v e d  also t h a t  t h e r e  is a c o r r e l a t i o n  be-  
t w e e n  t h i s  p r o t e c t i v e  a c t i o n  a n d  t h e  f ac t  t h a t  l i v ing  
yeas t  cells a re  n o t a b l y  tess co lo red  b y  t r y p a f l a v i n e  in  
t he  p r e s e n c e  of  sa l t s  t h a n  in  t h e i r  absence .  

A s y s t e m a t i c  i n v e s t i g a t i o n  on  t h e  ro le  of sa l t s  is r u n  
a t  t h i s  m o m e n t  a n d  ful l  de t a i l s  will  b e  p u b l i s h e d  else- 
where .  

Th i s  r e sea rch  was  a i d e d  b y  a g r a n t  of t h e  E l l a  Sachs  
P lo tz  F o u n d a t i o n .  

L. MASSART, G. PEETERS, J .  DE LEY, 
a n d  R.  VERCAUTEREN 

B i o c h e m i c a l  L a b o r a t o r y  a n d  P h a r m a c o l o g i c a l  L a b -  
o r a t o r y  of t h e  V e t e r i n a r y  College, U n i v e r s i t y  of G h e n t ,  
M a r c h  11, 1947. 

Rdsumd 
MgC12 e t  d ' a u t r e s  sels ~ des  c o n c e n t r a t i o n s  d4f in ies  

p r o t b g e n t  la  r e s p i r a t i o n  de  la  l e v u r e  de  b o u l a n g e r i e  
c o n t r e  l ' a c t i o n  i n h i b i t r i c e  de  c o l o r a n t s  bas iques .  

1 GAILLOT, Quart. J. Pharmacy and Pharmacology 7, 63 (1934). 
H. BERRY, Quart. J. Pharmacy and Pharmacology 14, 143 

(1941), 

On the Existence of Intermediate Compounds 
between Hemoglobin (wholly ferrous) 

and Methemoglobin (wholly ferric) 

I n  1942 DARLING a n d  ROUGttTON 1 in  o rde r  to  exp l a i n  
t he  sh i f t  t o  t h e  lef t  a n d  t h e  c h a n g e  of t h e  s h a p e  of t h e  
o x y g e n  d i s soc i a t i on  c u r v e s  in  m i x t u r e s  of m e t h e m o -  

1 R. C. DARLrNG and F . J . W .  ROUGHTON, Amer. J. Physiol. 
1,37, 5 6  ( 1 9 4 ~ ) .  

g lob in  a n d  o r d i n a r y  h e m o g l o b i n ,  p r o p o s e d  t h e  i n t e r e s t -  
ing h y p o t h e s i s  of t h e  e x i s t e n c e  of i n t e r m e d i a t e  com-  
p o u n d s  b e t w e e n  h e m o g l o b i n  (whol ly  fer rous)  a n d  
m e t h e m o g l o b i n  (whol ly  ferr ic) .  T h e s e  c o m p o u n d s  s h o u l d  
c o n t a i n  f e r rous  a n d  fer r ic  i ron  a t o m s  in  t h e  s a m e  mo-  
lecule.  I f  t h i s  h y p o t h e s i s  is cor rec t ,  t h e  n n u m b e r  of 
fe r rous  a t o m s  w h i c h  a re  ab le  to  b i n d  o x y g e n  in a re- 
ve r s ib l e  w a y  a t  v a r y i n g  o x y g e n  pressures ,  s h o u l d  de-  
crease  f rom 4 pe r  mo lecu le  to  lower  va lues ,  a n d  t h e  
new  v a l u e  of  n s h o u l d  a p p e a r  f rom a m a t h e m a t i c a l  e v a l u -  
a t i o n  of t h e  e x p e r i m e n t a l  d a t a  b y  m e a n s  of  t h e  s toi -  
ct*iometric  e q u a t i o n  w h i c h  h a s  r e c e n t l y  b e e n  p r o p o s e d  
b y  one  of t h e  writersÂ. W e  h a v e  s u b m i t t e d  to  t h i s  con-  
t r o l  t h e  d a t a  f r o m  t h e  f igures  1 a n d  2 of DARLING a n d  
]~OUGHTON'S w o r k  (page  59). 

W e  r e m i n d  t h a t  t h e  s t o i c h i o m e t r i c  e q u a t i o n ,  w h i c h  
d e t e r m i n e s  t h e  n n u m b e r  of i n t e r m e d i a t e  s t ages  of t h e  
r eac t ion  of a p r o t e i n  P w i t h  a s u b s t a n c e  A, is t h e  fo l lowing  

y (1 - -  y n )  l C - -  1 
-p(f±y) ~ ¥~-~ + 7F-m- y 

where  y is t h e  degree  of s a t u r a t i o n  of P w i t h  A ( f rom 
zero  t o  u n i t y ) ;  p is t h e  a c t i v e  c o n c e n t r a t i o n  of A (in 
t h e  p r e s e n t  case  t h e  o x y g e n  p re s su re  is used,  b e i n g  a 
p r o p o r t i o n a l  m a g n i t u d e )  a n d  c a n d  Pm are  c o n s t a n t s  
whose  m e a n i n g s  will  be  f o u n d  in t h e  o r ig ina l  a r t i c le .  

T h e  fo l lowing  t r a c i n g s  a re  r e p r o d u c e d  in  f igure  I, 
w o r k e d  out ,  as  a l r e a d y  e x p l a i n e d ,  on  t h e  d a t a  of  
DARLING a n d  ROUGHTON : A, for n : 4 f r o m  t h e  o x y g e n  
d i s soc ia t ion  c u r v e  of an  ox h e m o g l o b i n  so lu t ion  in t h e  
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a b s e n c e  of m e t h e m o g l o b i n ;  B, for  n = 4 ( c o n t i n u o u s  
line) a n d  n = 3 ( d o t t e d  l ine) of t h e  s a m e  s o l u t i o n  in t h e  
p r e sence  of m e t h e m o g l o b i n  a m o u n t i n g  to  6 0 %  of  t h e  
t o t a l  p i g m e n t ;  C, for n -- 4 of a h u m a n  h e m o g l o b i n  
s o l u t i o n ;  D, for  n = 4 ( c o n t i n u o u s  line) a n d  n = 3 
( d o t t e d  line) of t h e  s a m e  s o l u t i o n  in t h e  p r e s e n c e  of 
m e t h e m o g l o b i n  a m o u n t i n g  t o  54 % of  t h e  t o t a l  p i g m e n t .  

1 E. BOF-R1, Enzymol. 12, n r  2 (1947). 


