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The Influence of Dyes on the Respiration
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 (py=5-9) at 28°C., These three
types of dyes are (1) the acridines, {2} the thiazines, (3}
the dyes belonging to the triphenylmethane compounds.

BeERNHEIM' has shown that acridines are inhibitors
of bacterial respiration. We have observed that crystal
violet readily diminishes the respiration of baker’s yeast
and that methylene blue in concentrations of 2-10~3¥ and
10-3M causes a drop in the respiration of baker’s yeast.

The following dyes were studied: trypaflavine as a
representative of the acridines, methylene blue as a
representative of the thiazines and crystal violet as
belonging to the triphenylmethane 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.
McIiLwain proved that the toxicity of acridines to-
wards the growth of Bacterium coli is reversed by nucleic
acid and adenylic acid. This finding corresponds to the
fact that WAGNER- JAUREGG® and MclriwaIn? found
that definite compounds are formed iz vitro between
nucleid acid and acridines.

We have found that the inhibition of baker’s yeast
respiration caused by trypaflavine, methylene blue and
crystal violet is at least partially reversed by yeast
nucleid acid, yeast adenylic acid and adenosine tri-
phosphate. We give here some instances of these re-
versions The Warburg cups always contained 2 ml of
fluid: 1 ml of a 1% yeast suspension in phosphate buf-
fer pyy 59, 0-1 ml of glucose 10% and the necessary
amounts of inhibitor and reversing agent in 0-9 ml

Results expressed in mm?® CO, per hour.
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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 respirative rate.

The interpretation of this type of rcversion seems
rather easy as definite compounds between acridines on
the one side, nucleic acid and nucleotides on the other
have been described. BracHET! described the fixation
of toluidine blue (a thiazine) by nucleic acid and adenylic
acid. It is likely that other nucleotides more especially
of the co-enzyme type will react with dyes. So the
inhibition of respiration by dyes might be considered asa
diversion of co-enzymes. That acridines and methylene
blue have a common or similar action is also proved by
the experiments on cross adaptation by HiNsHeELwWoOD?
and coll.

Full details on these experiments and a discussion on
quantitative relations and biological significance shall
be publised elsewhere.
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Résumé

La respiration de la levure de boulangeric en milieu
glucose-phosphate est inhibée par la trypaflavine, le bleu
de methyléne, le violet de cristal. Cette inhibition
disparaft du moins partiellement par addition d’acide
nucléique, d’acide adénylique et A’A.T.P.
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Ein Verfahren zur kolorimetrischen Bestimmung
des Thyroxins

Im Rahmen einer entwicklungsphysiologischen Unter-
suchung iiber die Anurenmetamorphose stellte sich das
Bediirfnis nach einer einfachen chemischen Bestim-
mungsmethode des Thyroxins. Das in dieser Unter-
suchung ausgearbeitete kolorimetrische Analysenver-
fahren beruht auf der von W, Komant?! entdeckten Di-
azoreaktion des Thyroxins: Thyroxin reagiert in soda-
alkalischer Losung bei tiefen Temperaturen mit Diazo-
benzolsulfosdure unter Bildung eines roten Farbstoffes.
Da die sodaalkalische Zersetzung der iiberschiissigen
Diazobenzolsulfosiure die Stabilitit des Thyroxinfarb-
stoffes stark beeintriachtigt und daher eine direkte kolo-
rimetrische Bestimmung des Thyroxins verunméglicht,
wurde versucht, diese Zersetzung in hinreichendem
MaBe zu hemmen, Dies gelingt, wenn man der Farb-
stoffldsung zwischen 1 und 6 min nach Beginn der
Kupplungsreaktion Natronlauge zufiigt. Werden 6,5
Volumteile Farbstofflssung mit 1 Teil 2n- oder 3n-
NaOH versetzt, so betrigt die Extinktionsabnahme zwi-
schen 5 und 15 min nach Kupplungsbeginn nur noch
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