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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). 
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T h e  c o n c a v i t y  d o w n w a r d s  of t h e  c u r v e s  for  n = 3 
m e a n s  t h a t  n > 3, a n d  t h e  s t r a i g h t  l ine  for  n = 4 m e a n s  
t h a t  n = 4. 

T h e  p r e s e n t  c o n s i d e r a t i o n s  do  n o t  s u p p o r t  t h e r e f o r e  
t h e  h y p o t h e s i s  ~f DARLING a n d  ROUGHTON a n d  p o i n t  
o u t  t h a t  in  t h i s  case  ( h e m o g l o b i n  p lus  m e t h e m o g l o b i n  
b y  fe r r i cyan ide )  o n l y  whol ly  f e r rous  a n d  w h o l l y  ferr ic  
molecules  a re  p r e s e n t  in  t h e  so lu t ion .  

ENZO BOERI a n d  ALESSANDRO VESCIA 

Phys io log ica l  a n d  B i o c h e m i c a l  L a b o r a t o r i e s ,  U n i v e r -  
s i ty  of Naples ,  J a n u a r y  25, 1947. 

ZusammenJassung 

E x p e r i m e n t e l l e  B e f u n d e  yon  DARLING u n d  ROUGHTON 
w u r d e n  m a t h e m a t i s c h  m i t t e l s  de r  s t 6 c h i o m e t r i s c h e n  
G l e i c h u n g  a n a l y s i e r t .  E n t g e g e n  de r  M e i n u n g  j e n e r  Ver -  
s u c h e  s i nd  de r  v o r g e n a n n t e n  G l e i c h u n g  n a c h  in  e ine r  
L 6 s u n g  y o n  H ~ m o g l o b i n  p lus  Meth~ imoglob in  (du rch  
F e r r i z y a n i d )  n u r  Moleki i le  a n w e s e n d ,  d e r e n  v ie r  E i sen-  
a t o m e  al le  in  d e m  Fe r ro -  bzw.  in  d e m  F e r r i z u s t a n d  s ind .  

B e e i n f l u s s u n ~  der A n t e n n e n d i f f e r e n z i e r u n g  d u r c h  
Co lch ic in  bei  der  DrosophUamutante Aristopedla t 

N a c h d e m  n / i h e r e  U n t e r s u c h u n g e n  (VoG~: ~) e rgeben  
h a t t e n ,  d a b  bei  de r  Drosophi lamutante  Aristopedla (ss a) 
die F i i h l e r - I m a g i n a l s c h e i b e  wXhrend  des  l e t z t e n  L a r v e n -  
s t a d i u m s  ledigl ich  ein im Verg le i ch  zu r  W i l d f o r m  ver- 
sldrkles Wachstum de r  Aristenanlage aufweis t ,  scb ien  die 

Z u r  E r z i e l u n g  e iner  k i i n s t t i c h e n  W a c h s t u m s h e m m u n g  
d e r  A r i s t e n a n l a g e  w u r d e n  A u g e n - A n t e n n e n - I m a g i n a t -  
s c h e i b e n  y o n  4 4 - 4 8  S t u n d e n  a l t e n  Aristopedialarven 
fi ir  die D a u e r  y o n  30 M i n u t e n  in  C o l c h i c i n l 6 s u n g e n  ve r -  
s c h i e d e n e r  K o n z e n t r a t i o n e n  t i be rge f t i h r t  u n d  ansch l i e -  
Bend  in  die  L e i b e s h 6 h l e  g le ich  a l t e r  L a r v e n  v e r p f l a n z t .  
Tabe l l e  I b r i n g t  d ie  E rg eb n i s s e .  V¢~ihrend al le  I m a g i n a l -  
s che iben ,  die 30 M i n u t e n  in 0,75 % K o c h s a l z l 6 s u n g  ( K o n -  
t rol lser ie)  bzw.  in  u n w i r k s a m e n  C o l c h i c i n k o n z e n t r a -  
t i o n e n  (an d e r  A u s b i l d u n g  e ines  n o r m a l  g r o g e n  Auges  
e r k e n n b a r )  g e h a l t e n  w o r d e n  waren ,  f a s t  a u s n a h n l s l o s  

Tabelle I 
EinfluB verschiedener Colchicinkonzentrationen auf die Differen- 

zierung der ssa-Antennenanlage 

Konzentration 
der angewand- 
ten Colchicin- KraI- 

16sung i len 

1 ! 104 
1 : 2 . 1 0 4  
1 : 5 . 1 0 4  
1 : 8 .1 0 4  
1:105 
1 : 2 , 1 0  ~ 

K o n t r o l l -  
serie 

Differenzierung der Implantate 

83 

Tarsal- Ari- 
glieder sten- 

ohne spitze 
Krallen 

kurze Iange Dege- 
nera- 

Arista Arista tion 

6 1 
2 
1 1 

11 
7 

36 
30 

34 
10 

11 
7 

44 
32 
38 
20 

89 

Fig. 1. Kopf einer sc ec ct/ 
DJdr-Lssa-Fliege. Pfeil : 
Arista. Klammern: Gren- 
zen des dritten Antennen- 
gliedes, 63/1. 

Fig. ~, Kopf einer Ant/ 
ssa-Fliege. Zeichen, siehe 
Fig, 1. 63/1. 

Fig. I. Fig. ~. 

F r a g e  v o n  In t e r e s se ,  o b  se ine r se i t s  e ine  kiinstHche 
W a c h s t u m s h e m m u n g  d e r  A r i s t e n a n l a g e  y o n  ss a 
die E n t w i c k l u n g  e ine r  A r i s t a  ans t e l l e  e ines  
A n t e n n e n f u B e s  zu r  Fo lge  h a b e n  wfirde.  E i n e  
so lche  M6g l i chke i t  e r s ch i en  u m  so w a h r s c h e i n -  
l icher ,  als be i  de r  g le ichze i t ig  zu A n t e n n e n -  
m e h r b i l d u n g e n  f i i h r e n d e n  G e n k o m b i n a t i o n  scute- 
echinus-cut / De/ormed-recessive-Liiers (sc ec ct / 
D/d'-Lss a) sowie de r  G e n k o m b i n a t i o n  Antenna-  
Iess/Aris topedia (An t / s s  a) w i e d e r h o l t  das  Auf-  
t r e t e n  e ine r  k l e i n e n  A r i s t a  in  a l l en  den  F / i l l en  
b e o b a c h t e t  w u r d e ,  in  d e n e n  s ich da s  ( im e r s t e r e n  
Fa l l  i iberzi ihl ige)  d r i t t e  A n t e n n e n g l i e d  d u t c h  eine 
b e s o n d e r e  Kleinheit  a u s z e i c h n e t e  (Fig. t u n d  2). 

t Die Drosophilamutante Aristopedia unterscheidet sich yon der 
Wildform durch die Umwandlung der Ffihtergeigel (=  Arista) in 
einen Ful3. 

M. VoGr, Exper. Z, 313 (1946); Biol. ZbL (ira Druck). 

o b o d e / 

Fig. 3. Antennenimplantate der Mutant e ssa, in a aus de.r Kontrollserie: 
Krallenbildung, in ~ - f  nach Colchicinbehandlung: verschiedene Stufen einer 

Aristenbildung. 86/1. 

zwei a u s g e b i l d e t e  K r a l l e n  (Fig. 3a)  ode r  z u m i n d e s t  
d e u t l i c h e  T a r s a l g l i e d e r  o h n e  A n z e i c h e n  e ine r  A r i s t a  auf-  
wiesen,  ze ig t en  die F/ille, in  d e n e n  die  Toxizi t~i t  d e r  
Co lch ic in l6sung  n i c h t  zu e ine r  v611igen D e g e n e r a t i o n  
des  I m p l a n t a t s  ge f i i h r t  h a t t e ,  a l le  DbergAnge  zwi schen  
e ine r  e b e n  a n g e d e n t e t e n  A r i s t e n s p i t z e  (Fig. 3b) u n d  


