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'.fhe possibility that one of the oxidative pathways 
m these spores may proceed through the pentose
phosphate cycle remains to be proved. 

W:e are indebted to Dr. N. K. Richtmyer, National 
Institutes of Health, Bethesda, Md., for suggestions 
and supplies of several different crystalline heptu
loses and heptulosans, and to Dr. Howard Douglas, 
Department of Microbiology, University of Washing
ton, for the use of the Raytheon oscillator. The 
support of the U.S. Public Health Service grant No. 
RG-7515 is gratefully acknowledged. 
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Inhibition of Dopamine !3 Oxidase by 
Adrenalone 

"\VE have reported that several structural analogues 
of dopamine are inhibitors of dopamine !3 oxidase. 
Dopamine !3 oxidase catalyses the conversion of 
dopamine to norepinephrine and the enzyme activity 
was determined by fluorimetric estimation of nor
epinephrine formed, by the method ofvon Euler et al.1. 
However, when adrenalone was tested as a possible 
inhibitor of dopamine !3 oxidase, the fluorimetric 
assay of norepinephrine was unsatisfactory. This was 
due to the fluorescence quenching of norepinephrine 
by adrenalone. The fluorescence quenching by other 
keto compounds has been reported 2, and such quench
ing may represent a serious obstacle to the fluori
metric determination of catecholamines in the 
presence of ketones such as adrenalone. 

Therefore, in these investigations, where adrenalone 
was tested as a possible inhibitor of dopamine !3 
oxidase, dopamine-uc was used as a substrate. The 
amount of dopamine-uc which dieappeared from the 
incubation mixture as well as the norepinephrine-14C 
formed in the incubation mixture were calculated 
from the radioactivity of each of these compounds. 
The incubation procedure as well as the separation of 
dopamine-14C from norepinephrine- 14C was carried out 
as alrea.dy described by us (ref. 3). The degree of the 
rate of inhibition of dopamine !3 oxidase was determ
ined by comparing the amount of norepinephrine-14C 
formed and the amount of dopamine- 140 which 
disappeared in au incubat,ion mixture which contained 
only the substrate and in an incubation mixture 
which contained adrenalone and the substrate. 

Table 1 shows the rate of inhibition of adrenalone 
on dopamine to norepinephrine conversion. For 
comparison, the rate of inhibition of dopamine to 

Table 1. INIDBITION OF DOPAMINE TO NOREPINEPHRINE CONYERSIOJS 
BY ADRENALONE 

Amount added (µmoles) 
1·5 none none 
1·6 none 12 
1•6 12 none 

Norepinephrine 
formed 

0·60 ± 0·06 
0·46 ± 0·05 
0·20 ± 0·02 

Dopamine 
disappearing 
0·80 + 0·08 

not estimated 
1·2 ± 0·1 

norepinephrine by epinine is also presented in Table l. 
It is evident that adrenalone is a more potent inhibitor 
of the dopamine to norepinephrine conversion than 
epinine. 

The structure of adrenalone (a) differs from epinine 
(b) only in that the former possesses a ketone group 
in the !3 position. 
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The electron-withdrawing effect of the carbonyl 
group in adrenalone will tend to make the nitrogen of 
the secondary amino group less basic. This is con
sistent with our previous findings that primary 
amines (which are weaker bases) are also stronger 
inhibitors of dopamine [, oxidase3• A second possi
bility is that the electrophilic centre of adrenalone 
interacts with the nucleophilic centre on the enzyme 
surface. 

It should be stressed that while epinine itself is also 
a substrate of dopamine [, oxidase and its inhibition 
of dopamine to norepinephrine conversion is due to a 
substrate competition, it is more likely that adrena
lone is a non-competitive inhibitor. 
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Acidic Dissociation of 7 : 9-Dialkylguanines 
and its Possible Relation to Mutagenic 

Properties of Alkylating Agents 
Watson and Crick1 proposed as a possible mechan

ism for mutation that changes in the tautomeric 
structure of a base of deoxyribonucleic acid (DNA) 
could induce its pairing with an anomalous base. In 
considering the possible correlation between the 
action of alkylating agents on DNA and the mutagenic 
activity of these agents, we mentioned in a recent 
report2 that it was not obvious how the initial action 
of alkylation of DNA, which has been shown to occw· 
at N(7) of guanine moieties•·•, could affect base-pairing 
in DNA according to the Watson-Crick model. We 
therefore suggested that the subsequent loss of the 
alkylated guanine moiety from DNA (refs. 4 and 5) 
might be the chemical action necessary for mutation 
to result. 

We now wish to present preliminary evidence that 
alkylation of guanine nucleosides or other 9-substi
tuted guanines at N, 7, results in an immediate change 
in the molecular structure of these bases at neutral pH 
in that part of the molecule involved in hydrogen-
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