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purified enzymes from other sources, e.g. the adenylate kinase, nucleoside diphos- 
phatase from liver ~,7. The six to ten times higher activity of the GMP phosphorylase 
in comparison with the other polyase activities is noteworthy from the point of view 
of specificity and heterogeneity s-t° of the polyase enzymes and also of the tumor 
polynucleotides u. 

Finally, it should be mentioned that ATPase activity with characteristics of 
the electron-transport chain is also present. Perhaps the viral enzyme complex 
represents a reminiscence of those parts in the host cell which have participated in 
the virus synthesis 1~. The view la "that viruses do not act only as cell and tissue 
destroyers but as parts of normal animal cells" conforms with this hypothesis. 
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Interference with adenine and histidine metabolism 
of microorganisms by aminotriazole 

3-Amino-I,2,4-triazole (aminotriazole), a heterocyclic nitrogen compound used 
extensively in agriculture as a weed killer, bears a close structural relationship to 
4-aminoimidazole. 4-Aminoimidazole is recognized as an intermediate in purine 
degradation in Clostridium cvlindrosporum I and 4-aminoimidazole ribonucleotide is 
an intermediate in purine biosynthesis 2. From these considerations, it might be 
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anticipated that aminotriazole could interfere with reactions of purine metabolism 
and indeed RAl3I~'OWlrZ AXD PRICER have demonstrated ~ that  aminotriazole blocks 
the enzymic conversion of 4-aminoimidazole to formiminoglycine in extracts of 
Cl. cylindrosporum. In the presen{ investigation, it was found that aminotriazole 
(Io tzmoles/4 ml) was inhibitory for growth of Escherichia coli aJad a yeast, Tor~:la 
cremoris. Adenine partially overcame the inhibition in E. coli (Table I}. In more de- 
tailed studies with E. coli, not reported here, adenosine, adenylic acid, and guanine 
were less effective than adenine in relieving the inhibition whereas hypoxanthine 
and xanthine were totally without effect. The specificity of adenine ixa counteracting 
the action of aminotriazole suggested that histidine also be included in this study i~: 
view of the demonstraled involvement of adenosine triphosphate in histidine bio- 
synthesis in microorganisms 3. The data of Table I further illustrate that in E. coli 
the addition of histidine alone had no effect in reversing aminotriazole ~nhibition but 
when tested in the presence of adenine, the inhibition was complete!y reversed even 
at tile IOO/~mole level of aminotriazole. With T. cremoris, adenine was incapable 
of counteracting the effect of aminotriazole, but the single addition of histidine 
completely nullificd the toxicity of aminotriazole. One interpretation of the data is 
that  aminotriazole blocks the biosynthesis of histidine or possibly its utilization 
in both organisms but that  in E. coli it may also block a step in the biogenesis of 
adenine. These findings may have a bearing on the mechanism of action of amino- 
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F~scherichia coli, ( ;rooks s t ra in ,  w a s  cu l tu red  in a 4-ml  vo lume  in  r8 × ,5  o mm te s t  tubes  in the  
s y n t h e t i c  m e d i u m  of D a v i s  AND 3 I l x o I o L # ;  a 24-h cu l tu re  ~ ' own  up  in th i s  med ium was  d i lu ted  
I : I o and  a drop ol  th is  suspens ion  a d d e d  pe r  a s s a y  tube  as  inocu lum ; cu l tu res  were sla.nl:ed to 
favor  ae rob ic  cond i t ions  and  incuba ted  for -*4 h a t  3o e. The t echn ique  for c u l t u r i n g  Torula crenioris 
A.T.C.C. No. e5 re  has  been p rev ious ly  descr ibed '~ a n d  assays  were car r ied  out  in a final vo lume  
of 4 ml  in 5o-ml E r l e m n e y e r  flasks a nd  p laced  on a rec iprocal  shake r  for 24 h a t  "50. The y e a s t  
cu l tu res  were  t h e n  d i l u t c d  to  l o ml  wi th  w a t e r  before ma l t ing  a b s o r b a n c y  mea.suren:en~..s. 
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triazole as a weed killer, but also suggest that  this compound may  be useful in bio- 
chemical or clinical studies relative to purine metabolism. 

Aminotriazole was generously supplied by Dr. T. H. JUKES, Agricultural Division, 
American Cyanamid Co., Stamford, Connecticut. This work was supported in part  
by a grant from the National Vitamin Foundation Inc., New York, N.Y. 
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Formation of tryptophol in the disulfiram-treated rat 

In man, the major deamination product of norepinephrine is 3-methoxy-4-hydroxy- 
mandelic acid 1. In the white rat, however, a major metabolite of this catecholamine 
has been shown to be 3-methoxy-4-hydroxyphenylglycoF. These metabolites are 
presumably the oxidation and reduction products of a common intermediate, 
3-methoxy-4-hydroxyphenylglycol aldehyde, which is formed in vitro by incubation 
of normetanephrine with purified monoamine oxidase a. The existence of this reduction 
product suggests that  other biogenic amines also may be metabolized to alcohols. 
This possibility was considered for tryptamine which in vivo is largely metabolized 
to indole-3-acetic acid following oxidative deamination 4. 

The postulated metabolite of tryptamine, tryptophol (indolylethyl alcohol), 
was synthesized by  reduction of indole-3-acetic acid with LiA1H4 (ref. 5) (this 
procedure appears useful for the preparation of alcohols from acidic metabolites of 
many  biologically important amines). The leaflets obtained on crystallization from 
ether-petroleum ether melted at 59 ° and the picrate melted over a range of 93-96° 
(@ ref. 6: m.p., 59°; m.p. picrate, 94-96°). 

After chromatography in isopropanol- 7 N NH a (4: I), and in benzene-propionic 
acid-water (2 : 2 : I), the papers were sprayed with o.5 % p-dimethylaminolbenzalde- 
hyde in 5o % methanol-2 N HC1. A dark blue spot quickly appeared which had the 
RE of o. 9 in either solvent. In contrast with tryptophol, indole-3-acetic acid yields 
maximal color formation with this spray in 2o-4o min. 

Each of 3 adult white rats was injected intraperitoneally with IO mg tryptamine 
and their urines collected in dilute acid over a 24-h period. The pooled urines were 
adjusted to p H I  with HC1, heated to IOO ° for IO min and then extracted with 
4 vol. ether. The ether solution was concentrated by  evaporation and a portion of the 
extract  transferred to Whatman No. I filter paper. After development in isopropanol- 
NH3, the sprayed ehromatogram revealed only a single blue spot which corresponded 
in RF, color and rate of color development with indole-3-acetic acid. 

The absence of tryptophol suggested that  the presumed intermediate, indole- 3- 
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