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manner as the serotonin and methylated derivatives. Bioassay revealed 
three peaks of activity which corresponded to those of bufotenine, N-meth- 
ylserotonin, and serotonin. A 24 hour specimen from another person 
showed less activity in the first two peaks and none in the third peak, al- 
though there was a shoulder of activity extending from the second peak to 
Tube 60. 

TABLE I 

Paper Chromatograms of Eluates from Aluminum Oxide Column 

Peak No. (A1203 Eluate, 1st paper 
column) chromatogram 

1, A 
1, I3 
1, c 
1, D 
1, E 
1, F 

1, G 
2, A 
2, B 

2, c 
2, D 
2, E 

2, F 
3, A 
3, B 
3, c 
3,D 
3, E 
3, F 

3, G 

RF 

0 -0.17 
0.17-0.32 
0.32-0.46 
0.46-0.58 
0.58-0.67 
0.67-0.87 
0.87-1.0 
0 -0.16 
0.16-0.31 
0.31-0.41 
0.41-0.60 
0.60-0.85 
0.85-1.0 

Indole spots on rechromatography 

Bufotenidine, 
0.14416; 

lydroxyindole- 
acetic acid, 

0.08-0.10 

RF 

0.16 
0.15 

0.13 
0.14 

1 

Un- 
identified 

‘-Methyl- 
erotonin, 
0.75-0.81 

Bufo- 
tenine, 

M-0.90 

RF RF RF RF 

0.49 
0.55 0.65 

0.61 
0.69 
0.62 

0.78 
0.75 
0.74 
0.78 
0.81 

0.85 
0.85 
0.01 

0.41 
0.44 
0.46 

0.74 0.83 
0.80 

0.77 
0.31 
0.42 0.55 0.76 

0.55 0.76 

To obtain enough material for paper chromatography, four 24 hour sam- 
ples of urine were pooled from four subjects and extracted as described. 
After chromatography on an aluminum oxide column, three definite peaks 
of activity were found. The third, however, reached a maximum in the 
t,enth tube preceding that which, from the data in Fig. 1, would have con- 
tained the peak of serotonin activit,y. 

The active fractions in each peak were combined and treated as follon-s: 
Peak 1, Tubes 11 to 32 were combined and concentrated to 6.5 ml. 5 ml. 
of the supernatant fluid were stirred in a mortar with 350 ml. of acetone, 
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tonin (enteramine) is metabolized to the latter compound. Neither bufo- 
tenidine nor hydroxyindoleacetic acid was run as a standard on the alumi- 
mum oxide column. 

It has been shown previously that the heart of V. mercenaria is at least 
1000 times more sensitive to serotonin than to other known pressor sub- 
stances, such as adrenaline and tyramine (1). Furthermore, we have 
shown in this work that the mono and dimethyl derivatives of serotonin 
are more active by this means of testing than is serotonin itself. The fact 
that the quantities of the active substance in the eluates from the paper 
chromatograms were in the order of micrograms rather than mg. is further 
evidence that the substances are indoles. However, since the quantities 
of the active substances that were isolated were too small for determinations 
of chemical or physical properties other than Rp values, the evidence of 
structure is indicative rather than conclusive. 

The fact that bufotenine, a normal constituent of toad skin, appears in 
the urine of healthy humans emphasizes the wide distribution of indole 
derivatives. Among these, serotonin and bufotenine may bear on cen- 
tral nervous function (1, 5, 6) and disease. Further support for this hy- 
pothesis comes from the isolation (7) of bufotenine from a narcotic snuff 
(cahoba, Piptadenis peregrina) used to facilitate communications with 
“unseen powers” by participants in Haitian voodoo. This is a far cry 
from the vasoactive properties which originally led to the isolation of serum 
vasoconstrictor (8). 

SUMMARY 

Three peaks of activity as assayed on the heart of Venus mercenaria were 
eluted from aluminum oxide columns when extracts of normal human urine 
were passed through them. The biological activities and relative posi- 
tions of these peaks correspond to those of bufotenine, N-methylserotonin, 
and serotonin (5-hydroxytryptamine). Eluates from paper chromato- 
grams of the peaks from the aluminum oxide column when rechromato- 
graphed revealed spots with Rp values corresponding to those of bufotenine, 
N-methylserotonin, serotonin, and unidentified indoles. No further iden- 
tification was practicable. 
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