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T h e  I n f l u e n c e  of D y e s  on the Respirat ion 
of Baker 's  Yeast  

In this paper we relate some observations on the 
influence of three types of dyes on the respiration of 
baker 's  yeast  as measured by the Warburg  technique 
in phosphate buffer (PH= 5.9) at  28 o C. These three 
types of dyes are (1) the acridines, (2) the thiazines, (3) 
the dyes belonging to the t r iphenylmethane  compounds.  

BERNHEIM ~ has shown tha t  acridines are inhibitors 
of bacterial  respiration. We have observed tha t  crystal 
violet  readily diminishes the respiration of baker 's  yeast  
and tha t  methylene blue in concentrat ions of 2-10-3M and 
10 -zM causes a drop in the respiration of baker 's  yeast.  

The Iollowing dyes were studied:  t rypaf iavine  as a 
representat ive of the acridines, methylene blue as a 
representat ive of the thiazines and crystal  violet  as 
belonging to the t r iphenylmethane  dyes. The three 
dyes cause a progressive inhibition of the respiration 
of baker 's  yeast  in glucose-phosphate medium, the most 
potent  inhibitor being crystal violet. 

ALBERT ~ and coll. have shown the importance of the 
basic dissociation constant  in acridine compounds. 
MCILLWAIN proved tha t  the toxici ty  of acridines to- 
wards the growth of B a c t e r i u m  colt is reversed by nucleic 
acid and adenylic acid. This finding corresponds to the 
fact tha t  W A G N E R - J A U R E G G  3 and MCILLWAIN 4 found 
tha t  definite compounds are formed in  vitro between 
nucleid acid and acridines. 

We have  found tha t  the inhibition of baker 's  yeast  
respiration caused by trypaflavine,  methylene blue and 
crystal  violet  is a t  least part ial ly reversed by yeast  
nucleid acid, yeast  adenylic acid and adenosine tri- 
phosphate.  We give here some instances of these re- 
versions The \¥a rburg  cups always contained 2 ml of 
fluid: 1 ml of a 1% yeast  suspension in phosphate  buf- 
fer PH 5"9, 0-i m! of glucose 10% and the necessary 
amounts  of inhibitor  and reversing agent  in 0.9 ml. 

Results  expressed in mma CO~ per hour. 

No adenyl ic  acid No adenyl ic  acid 1500 ~, adenyl ic  
No t rypa f l av ine  t rypaf lav ine :  acid;  t rypaf lav ine :  

10-3M 10-3M 

114 10 34 
116 16 39 

No A.T.P. 500 ;v A.T.P. No A.T.P. 
no crystal violet crystal violet crystal violet 

2'5 " 10 - ' iM 2"5 • 1() -4M 

74 26 47 
90 29 43 

No nucleic acid 500 y nucleic acid No nucleic acid 
No methylene blue Methylene blue: Methylene blue; 

" 2 • 10 -3M 2 • l0  -3M 

88 44 6O 
85 47 66 
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Adenylic acid and nucleic acid were employed as 
Na-salt ;  A.T.P. as Ca-salt. These substances alone have 
no influence on the respirat ive rate. 

The interpreta t ion of this type of reversion seems 
rather  easy as definite compounds between acridines on 
the one side, nucleic acid and nucleotides on the other  
have been described. BRACHET l described the fixation 
of toluidine blue (a thiazine) by nucleic acid and adenylic 
acid. I t  is likely tha t  other  nucleotides more especially 
of the co-enzyme type will react  with dyes. So the 
inhibit ion of respiration by dyes might  be considered as a 
diversion of co-enzymes. Tha t  acridines and methylene 
blue have a common or similar action is also proved by 
the experiments  on cross adapta t ion  by HINSHELV~rOOD 2 
and coll. 

Full  details on these experiments  and a discussion on 
quant i ta t ive  relations and biological significance shall 
be publised elsewhere. 
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Rdsumd  

La respiration de la levure de boulangerie en milieu 
glucose-phosphate est inhib6e par la t rypaflavine,  le bleu 
de methylene,  te violet de cristal. Cette inhibit ion 
disparaft  du moins par t ie l lement  par addit ion d 'acide 
nucl6ique, d 'acide ad6nylique et d 'A.T.P.  
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PRO LABORATORIO 

Ein Verfahren zur  k o l o r i m e t r i s c h e n  B e s t i m m u n g  
des  T h y r o x i n s  

Im  Rahmen  einer entwicklungsphysiologischen Unter-  
suchung tiber die Anurenmetamorphose  stellte sich das 
Bedtirfnis nach einer einfachen chemischen Bestim- 
mungsmethode des Thyroxins.  Das in dieser Unter- 
suchung ausgearbei tete  kolorimetrische Analysenver-  
fahren beruht  auf der yon \V. KOMANT 1 entdeckten Di- 
azoreaktion des Thyroxins:  Thyroxin  reagiert  in soda- 
alkalischer L6sung bet t iefen Tempera turen  mi t  Diazo- 
benzolsulfos~iure unter  Bildung eines roten Farbstoffes.  
Da die sodaalkalische Zersetzung der iiberschfissigen 
Diazobenzolsulfos~iure die Stabili t / i t  des Thyroxinfarb-  
stoffes s tark beeintr~ichtigt und daher eine direkte kolo- 
r imetrische Best immung des Thyroxins  verunm6glicht ,  
wurde versucht,  diese Zersetzung in hinreichendem 
Mal3e zu hemmen.  Dies gelingt, wenn man  der Farb- 
stoffl6sung zwischen 1 und 6 rain nach Beginn der 
Kupplungsreakt ion Natronlauge zuftigt. Werden 6,5 
Volumteile Farbstoff l6sung mit  1 Tell 2n- oder 3n- 
NaOH versetzt,  so betrAgt die Ext ink t ionsabnahme zwi- 
schen 5 und 15 rain nach Kupphlngsbeginn nur noch 
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