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and 20,000 r. Fa.ssuliotis and Spa.rrow2 found to in
activate cysts of potato-root nematode (H eterodera 
rostochiensis). 
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Simultaneous Synthesis of Two Inducible 
Enzymes in Staphylococcus aureus 

THE problem of inducible enzyme synthesis is 
currently receiving much attention because of its 
obvious value in the study of protein and nucleic 
acid formation and their interrelationship'. 

Studies conducted to date have been confined to 
single systems, and to our knowledge, little is known 
concerning the effect of one inducible system upon 
another under conditions favouring simultaneous 
induction of both. For this reason, we have compared 
the induction of nitrate reducta.se and [3-ga.lactosida.se 
singly and together in Staphylococcus aureus. Nitrate 
reductase is an inducible enzyme in this organism, 
and demonstrates many of the characteristics 
described by Pollock and W a.in"½Tight2 for the 
Escherichia coli system. [3-Galactosidase has been 
shown by Creaser• to be an inducible enzyme in 
Staphylococcus aureus. 

Induction of both enzymes was carried out accord
ing to the method of Crea.ser3, with the exception that 
anaerobic conditions were used throughout. In the 
presence of 1 per cent gala.ctose, [3-ga.la.ctosidase is 
formed after a lag period of approximately 30 min. 
In the presence of 1 per cent potassium nitrate, 
nitrate reducta.se is formed rapidly with little or no 
lag. These results are shown in Fig. 1, where the 
term 'single' is used for describing induction in the 
presence of the homologous inducer. The. term 
'dual' in Fig. 1 refers to the rate of enzyme formation 
when both inducers are present from zero time. It 
may be seen that under conditions where both enzymes 
a.re synthesized, a mutual stimulation occurs. That 
is, in the presence of nitrate and galactose, both 
nitrate reductase and [3-galactosidase are synthesized 
at a more rapid rate and a higher total amount of 
enzyme is formed. This experiment has been repro
duced a number of times. Further, it has been 
found that subsequent addition of the second inducer 
to either system after allowing single induction to 
proceed for 15-30 min. also results in increased 
production of both enzymes. 

One possible explanation of these results is that 
galactose stimulates nitrate reductase by providing 
an additional carbon source and also by creating an 
additional demand for an electron transport system. 
However, the addition of glucose to a final level of 
1 per cent in the nitrate system resulted in a. slight 
inhibition of nitra.tase formation. The stimulation of 
[3-gala.ctosidase by nitrate might also be explained on 
the basis that nitrate reductase provides an electron 
transport system which allows more rapid dissimila
tion of galactose. Attempts to examine this pos
sibility by substituting methylene blue and ferri-
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Fig. 1. Synthesis of nitrate reductase and P-galactosidase in the 
presence of homologous (single) and homologous pins heterologous 

(dual) Inducers. See text and ref. 3 for details. 

cyanide for nitrate were without success since these 
agents interfered with the colour test used for 
measuring [3-galactosidase. 

Under conditions of dual induction, decreasing 
the amino-acid concentration from 0·2 to O·l per 
cent suppressed [3-galactosidase synthesis to a greater 
extent than nitrate reductase. These results are in 
accord with those of Wainwright and Neville•, who 
attributed this difference in response to an ability of 
the organism (E. coli in their experiments) to utilize 
the reduced nitrate as a source of nitrogen. It might 
also be noted that Wainwright and Neville also 
found that tetrathionase induction appeared to 
stimulate induction of [3-ga.lactosidase; however, no 
results were shown. Studies are now under way to 
determine what priority, if any, may exist in the dual 
induction system under limiting conditions. These 
and other results will be published in detail elsewhere. 
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A Photometric Method for Avian Liver 
Xanthine Dehydrogenase 

A PHOTOMETRIC method for chicken liver xanthine 
dehydrogenase based on the colorimetric determina
tion of substrate disappearance• has been developed. 
It has been demonstrated to be very sensitive by 
comparative measurements of liver xanthine de
hydrogenase using the manometric technique2 during 
protein depletion and repletion. 

Livers from thoroughly exsanguinated birds were 
removed immediately and chilled on ice. A portion 
was homogenized• and centrifuged at 24,000g for 
40 min. at 0-3° C., yielding a clear supernatant. Use 
of a supernatant fraction in lieu of homogenate 
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