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obtained when a coenzyme !-tryptamine solution was 
read against an equally concentrated solution of 
tryptamine was about 0 ·370, corresponding to a 
decrease of approximately 243 times. The theoretical 
absorbance of a tryptamine solution containing 20 
f1.IIJ.oles per ml. at 260 m(.J. would be about 65 ·000. 
This creates difficulties in explaining the drop of 
absorbancy solely on the basis of changes of the 
indole in the coenzyme !-tryptamine mixture. Since 
similar changes in the far ultra-violet spectrum are 
also observed in adenosine-5'-phosphate-tryptamine 
mixtures (Fig. 1, IV), the adenine moiety of coenzyme 
I seems to be involved in these interactions. 

Attempts to isolate the products (complexes) of 
these interactions and study their properties are now 
in progress. 
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Nonulosaminic Acid (Sialic Acid) 
in Protists 

NONULOSAMINIC ACID 1, a group of simple and sub
stituted 9-carbon sugars containing nitrogen, was 
thought restricted to mammals until it was found in 
the supernates of ·Escherichia coli and Citrobacter 
jreundii cultures, but not in the supernates of Sal
monella, Shigella, Pneumococcus or Bacillus cultures•. 
N onulosaminic acid has now been found in the cells 
of E. coli8 , Neisseria meningitidis, Salmonella dahlem, 
and S. djkarta•. 

We have examined thirty species of protists for 
nonulosaminic acid. A minimum of 100 mgm. of cells, 
dried at 60° C., were hydrolysed in 1 N sulphuric acid 
for 1 hr. at 100° C. and at a concentration of 10 per 
cent (wfv): 0·2 ml. of the hydrolysate was analysed 
for nonulosaminic acid by the Warren method•. 
Presence of nonulosaminic acid was confirmed by 
descending paper chromatography of the Warren 
chromophore with 10 per cent ethanol in water as 
solvent. The interfering deoxyribose chromophore 
remains at the starting line and fluoresces white with 
a Wood's lamp; the nonulosaminic acid chromo
phore, RF 0·11, fluoresces pink. 

N onulosaminic acid was found only among the 
Gram-negative bacteria (Table 1). 

From the meagre information available nonulos
aminic acid is limited to Gram-negative bacteria. 

Table 1. PRESENCE OF NONULOSAMINIO ACID IN PROTISTS 

Schizomycetes Gram reaction Acid content 
Pseudomonadales 

Pseudomonas 8atinaria 
Thiobacillus thioxidans 

, , thioparus 
R.hodopsewiomtmas palustria 

, , spheroides 
Chlorobium limicola 

Eubacteriales 
Escherichia coli 
A erobaeter aerogenes 
Proteus vulgaris 
Klebsiella pneunwniae 
Laetobacillus leichmannii 
Bacillus stearothermophilus 

subtilis (four strains) 
m.egate·rium 

, sp. (three strains) 
Sarcina lutea 

Myxobacteriales 
Cytophaga sp. 

Beggiota.fcs 
Leucothri.'< muc01· 

Ascomycetes 
Brewers' yeast 
Saccharomyces ca,rlsbergmsis 

Algae 
Cyanidiurn calidarum 
A nacystis nidulans 
Syneehocoecus sp. 

Protozoa 
Euglena graeili8 
Oehromonas mathamensia 

danica, 
,, minuta 

Crithidia fasciculat4 (two strains) 
Tetrahyme-na pyriformis 

+ 
++ 
+ 

++ 
++ 
+ 

++ 
+ 

+ 

+ +. More than 2 per cent nonulosaminic acid; +. 1-2 per cent: 
-,acid not detected. 

Gram-negative bacteria share common features 
besides the Gram reaction ; they elaborate endotoxins 
causing hremorrhage in mouse tumours• and sub
stances which inhibit agglutination of human blood 
groups7 • Should nonulosaminic acid be generally 
distributed among Gram-negative but not Gram
positive bacteria it would be useful as a phylogenetic 
marker, especially if it should prove to have a very 
restricted distribution among Gram-positive bac
teria. 'This is under study. 
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Changes in the Levels of Adenosine 
Triphosphate and Glycogen in the Liver 

caused by Protein Administration 
DuRING a study of the influence of diet on adenosine 

nucleotide metabolism in the liver of the rat, we havo 
observed that the concentration of adenosine triphos
phate in the livers of well-fed animals falls rapidly 
when they are given a meal of protein. This change 
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