
- - -- 

---- -- -- 

might result from the possible introduction of adventitious 
organic matter in the substrate, inoculum, suspension medium, 
glassware, and connections in contact x i th  the incubating 
cultures, plus controls to measure endogenous metabolism. 
The cultures, together with 25 mg. of hydrocarbon substrate, 
ignited sand, and sea water, were incubated a t  32" C. for four 
days with the controls, during which time a stream of carbon 
dioxide-free air was bubbled through the culture receptacles a t  
the rate of 50 ml./minute. The carbon dioxide evolved from 
the oxidation of the substrate and from endogenous meta- 
bolism was collected in N/10 NaOH during the incubation 
period. The residual carbon dioxide remaining in the solution 
after incubation Tras driven off by acidification. The endo- 
genous control served also to eliminate the effect of carbon 
dioxide (as dissolved carbon dioxide, bicarbonate, and car- 
bonate) present in the sea nater other than that evol\ ed b!. 
metabolic processes, which sould be flushed into the caustic 
solution upon acidification. 

The carbon dioxide collected a t  the receiving end of the 
apparatus was determined by back titration. That produced 
by the endogenous control as subtracted from the total 

TABLE 1 

A M O ~ N TOP CARBONDIOXIDEPRODUCED BACTERIABY ACTIONOF O N  25 

Effect of Indole on the Determination 
of N'-Methylnicotinamide 
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The fluorometric method for determining the amounts of 
N'-methylnicotinamide in urine, lrzhich has been viidely used, 
has been particularly valuable for ineasuren~ents of XI-methyl- 
nicotinamide in the urine after the test animal has been fed 
tryptophane or related compounds (e.g. 4, 5 ,  6, 8) .  In studies 
conducted in our laboratory ( 6 , 7 )measurements of N'-methyl- 
nicotinamide have been carried out without hydrolysis of the 
urine samples by the method of Huff, et al. (2) . During the 
course of investigations on the effect of vitamin Be deficiency 
on the apparent conversion of tryptophane to nicotinic acid, 
it nas  of interest to determine the influence of feeding indole 
to rats on the amounts of N'-methylnicotinamidc and nico- 
tinic acid excreted in the urine. 
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carbon dioxide produced by the culture acting on the substrate 
to give the net amount of hydrocarbon oxidized by the or- 
ganisms (Table 1). Since the empirical formulas and molec- 
ular weights of the hydrocarbons under test are known, the 
per cent oxidation of 25 mg. of the substrate was computed. 

I n  view of the high oxidation rates, i t  does not seem un- 
likely that a quantitative oxidation of the carcinogenic hy- 
drocarbons could be effected with a longer incubation period. 

I t  is not contemplated that current investigations of the 
microbial utilization of carcinogenic hydrocarbons will con-
tinue beyond a brief survey of those compounds of particular 
structural interest. The findings from these cursory investi- 
gations have been presented with the hope of stimulating 
lurther research into the possible 'application of bacteria or 
their products in the prophylactic or therapeutic treatment of 
cancer. 
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When a purified ration, adequate in vitamin He but devoid 
of added nicotinic acid, mas fed, the rats fed 100 mg. of dl 
tryptophanelday excreted large amounts of N1-methylnico- 
tinamide and nicotinic acid ( 6 ) .However, when the rats were 
fed 50 mg. of indolelper day, a definite, though smaller, rise 
in N'-methylnicotinamide, but no increase in the amount of 
nicotinic acid, was observed. In  fact, a slight reduction was 
noted in the average amount of the latter excreted (Table 1). 
This observation can be explained partially on the basis of 
a lower food consumption during the period when indole was 
added to the ration. In  this work the same experimental regi- 
men and analytical procedures were used as in earlier work ( 6 ) ,  

These observations and those obtained on the ineffectiveness 
of indole in stimulating the growth rate of rats fed rations low 
in nicotinic acid (3; unpublished data) suggested that indole 
was not being utilized to form nicotinic acid derivatives, but 
was interfering with the fluorometric determination of N'-
methylnicotinamide. To test this possibility, samples of urine 
from rats fed indole were extracted with ether to remove indole 
and some related compounds (1) prior to the estimation of 

1 The technical nssistance of I'atricia Sparks is gratefully acLiio\~ledged. 
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N'-methylmcotmamide. In  addition, the effect of indole, 
tryptophane, and anthranilic acid on the measurement of N1- 
methylnicotinamide was determined, and the effect of indole 
was also tested in the presence and absence of urine. Some of 
these results are shown in Table 2. 

Indole tested in the absence of urine showed some fluores- 
cence measured as N'-methylnicotinamide. The fluorescence 
observed was equivalent to 12.2, 9.0, and 6.0 pg. of Nr-methyl- 
nicotinamide when 1,000, 750, and 500 pg. of indole were 
tested. This effect could be eliminated by ether extraction of 
the indole solutions prior to the estimation of N1-methyl-
nicotinamide. Anthranilic acid or tryptophane failed to show 
this interference, in that no fluorescence was observed when 1 
mg. or more of these compounds was tested. I t  is readily 
apparent, therefore, that indole does interfere with the de- 
termination of N1-methylnicotinamide to a small extent, and 
this effect can largely be eliminated by the ether extraction 
procedure. Ether extraction of urine from rats fed indole re- 
duced the values for N'-methylnicotinamide somewhat 
(Table 2)) but did not reduce them to an extent whereby the 

TABLE 2 

E P ~ E C TOP INDOLEON THE APPARENTURINARYEXCRETIONOF 

N'-METHYLNICOTINAUIDEBY THE RAT 
(Values expressed as mg./ml. of urine) 

Apparent excretion of 
Urine col- N'-methylnicotinamide 

lection Diet fed 
(No.) Not ether Ether1 I 

extracted extracted 

47 / Basal + 50 mg, of indole/day I 1 3.08 

24 Basal ration + 100 mg. of dl- 

tryptophanelday 


24a Basal ration + 100 mg. of dl-

tryptophane/day +indole* 


27a 1 / 19.0 1 17.3 

* In  these tests 40pg. of indolewere added to  each ml. of urine prior to  
estimations of N'-methylnicotinamide in each sample with and without 
ether extraction. 

effect of feeding indole on the amounts of the methylated 
derivative found in the urine was negated. Control tests 
conducted with urine from rats fed the basal diet or basal 
diet plus tryptophane showed no reduction attributable to 
ether extraction of the samples. Similarly, N1-methylnico- 
tinamide was not extracted by ether. Thus, i t  appears that 
extracting urine samples with ether removes only a portion 
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of the interfering substances formed when indole is fed. The 
possibility, however, that when indole is fed some increase 
does occur in the amount of N1-methylnicotinamide excreted 
cannot be unequivocally ascertained. Furthermore, the large 
increases noted in the amounts of Nt-methylnicotinamide and 
other nicotinic acid derivatives excreted when tryptophane is 
fed may be due, to a slight extent, to the presence of inter- 
fering compounds in the urine not extractable by ether. This 
possibility has also been recognized by other workers (8).  
No evidence has been obtained to suggest that indole or related 
compounds interfere with the microbiological determination 
of nicotinic acid. These observations indicate that the signi- 
ficance of the small rise noted in the amounts of Nr-methyl- 
nicotinamide excreted when indole was fed is questionable. 

Further work in identifying urinary nicotinic acid meta- 
bolites and refinements in methods for their estimation will 
be helpful in elucidating the metabolism of nicotinic acid and 
its relationship with other dietary nutrients. 
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Production of Starch-like Material 
From Glucose- 1-phosphate by 
Diphtheria Bacilli1 

EDWARDJ. HEIIRE, ARTHUR S. CARLSON, and 
JAMES M. NE~LL 

Department of Bacte~iology and Immamology, 
Cornell University Medical College, New York City 

This paper deals with the production of starch-like material 
from glucose-1-phosphate by Corynebacteriutn diphtheriae 
and some streptococci. The occurrence of starch-phosphoryl- 
ases in yeast and in plant and animal tissues is well known, but, 
apart from our observation (1)that some strains of Neisseria 
perJava which form an amylopectin-like material from sucrose 
also form small amounts from glucose-1-phosphate, the capac- 
ity of bacteria to convert glucose-1-phosphate to products of 
the starch class has not previously been reported. 

The bacteria tested in the present experiments included 17 
strains of C, diphtheriae (12 had been recently isolated), 12 
strains of streptococci Lancefield groups A to P, 9 strains of 
streptococci from endocarditis which form dextran from su- 
crose (2))and representatives of various other species of med- 
ical interest; for purposes of comparison, 3 strains oi N.  
per$ana were also included. The bacteria were inoculated into 
3 mediums containing 2 per cent glucose-1-phosphate (crystal- 

1 This work was aided by a grant from the Sugar Research Foundation, 
Inc. 


