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The derivatives of tryptophane, which are 

known to be formed by putrefactive bacteria in 
the intestinal canal, are indole-propionic acid, 
indole-acetic acid, indole and skatole. Small 

quantities of indole are absorbed and undergo 

further oxidation to indoxyl, which Is excreted 
in the urine combined with sulphuric acid (indi- 
can) and glycuronic acid. The formation of in- 
dican is thought to be one of the many functions 
of the liver, and the quantity present in the urine 
is regarded as an index of the degree of intes- 
tinal stasis. It is probable that other derivatives 
are also absorbed from the alimentary canal. 
Putrid purulent conditions are sometimes accom- 
panied by an increase in urinary indican, and this 
observation has been cited as evidence that endo- 

genous formation may occur. 

The purpose of the present paper is to point 
out that products of tryptophane, other than in- 
dican, are frequently present in urine and that 
variation in the excretion of these products ap- 
pears to have some correlation with certain patho- 
logical conditions. 

Since indole production has been regarded as a 
determinative characteristic in bacteriology, con- 

siderable research has been carried out on the 

indoles and their colour reactions. Ehrlich's 
rosindole test has been found delicate, but is also 
given by tryptophane and many of its derivatives, 
though confusion is unlikely to occur with skatole 
as a blue violet tint is produced instead of the 
usual rose colour. 

It has been suggested that the rosindole re- 

action could be rendered more specific by its 

application to a distillate, as tryptophane and in- 
dole-acetic acid are non-volatile in steam, while 
indole and skatole are known to be readily vola- 
tile. Working along these lines Gore1 devised 
the ingenious cotton wool plug (C. W. P.) test 

for indole, which was shown) by Malone and 
Gore2 to give positive results with an indole 
dilution of one part in two million. 

In a recent communication to the Medical Re- 
search Section of the Indian Science Congress, 
Gore3 suggested that the application of the cotton 
wool plug test to urine would serve to indicate 
the presence of indican, but based this conclusion 
on the parallel results obtained with his test and 
the Obermeyer test for indican on ten specimens 
only. For the convenience of readers Gpr6's 
technique of the cotton wool plug test for urine 
is given below:? 

" Put 2 c.c. of urine into a small test tube 

(5 ins. by ?? in.) and fit it with a plug made of 
white absorbent cotton wool. Remove the 

plug, moisten its under-surface with a drop 
or two, first of potassium persulphate solution 
(potassium persulphate 1 grm.; distilled water 
100 c.c.) and^ then of p. dimethyl-amino-benzal- 
dehyde solution (p. dimethyl-amino-benzalde- 
hyde 1 grm.; absolute alcohol 95 c.c.; concentra- 
ted hydrochloride acid 20 c.c.), and replace it. 
Bring the urine to the boil by intermittent heat- 
ing in a low flame, and if the urine contains in- 
dican, half a minute or a minute's further such 
boiling imparts a pink colour to the moistened 
under-surface of the plug. In the case of a 

negative result, i.e., absence of indican, 110 pink 
colour is seen on the cotton wool." 
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If Gore's test can be applied for urinary indi- 
can, either inclican must be volatile and capable 
of giving the rosindole reaction, or variations in 
the excretion of indican must be accompanied by 
similar variations in the excretion of a volatile 

rosindole-positive substance. That indican is 
non-volatile was demonstrated by the writers in 
the following experiment:? 

400 c.cms. of pooled urine which gave positive 
results with both the cotton wool plug and the 

Obermeyer tests were slowly -distilled until 
200 c.cms. were obtained. Both distillate and 
residue were made up to the original volume with 
distilled water so that the volatile and non-vola- 
tile constituents respectively were in the same 
concentration as in the original urine. The dilut- 
ed distillate gave the cotton wool plug reaction to 
the same degree as the original urine but was 

negative to the Obermeyer test, while the diluted 
residue did not give the cotton wool plug re- 

action but the Obermeyer test was positive as in 
the original urine. The cotton wool plug re- 
action, therefore, cannot be given by indican. 

In order to determine if the excretion of a 
volatile rosindole-positive substance was parallel- 
ed by the excretion of indican we have carried 
out a series of upwards of 250 rosindole tests 

by the modified technique described below which 
will be referred to as the R. I. test. Each urine 
was also tested with Obermeyer's reagent for 
indican. The specimens were obtained from 
Chinese and Tamil patients in the admission ward 
of the District Hospital, Kuala Lumpur, and we 
desire to acknowledge our indebtedness to Dr. E. 
A. O. Travers for the clinical material. 
A graphical comparison between the results 

of the two tests is shown in Chart I, from which 
it is seen that no relationship exists between the 
excretion of indican and the volatile rosindole 

positive substance. 

What, then, is the substance present in a large 
percentage of urines which gives a positive R. I. 
test? To isolate it, a large quantity of pooled 
urine was distilled and the distillate thoroughly 
extracted with neutral ether, which was allowed to 
evaporate at room temperature, leaving a fine film 
at the bottom of the flask. The extracted distil- 
late no longer gave a positive R. I. reaction, and 
the ether-soluble residue was found to contain 
indole though it is possible that traces of other 
volatile, ether-soluble, rosindole-positive sub- 
stances were also present. 

A simplified technique for the urinary rosindole 
test. 

In carrying out our series the cotton wool 

plug was found to be inconvenient, and it was 

early superseded by a diaphragm of filter paper 
over the mouth of the test tube, held in position 
by an indiarubber ring. Three drops of the per- 
sulphate solution were placed on the diaphragm 
followed by three drops of the p. dimethyl-amino- 
benzaldehyde solution, delivered by a small 

pipette. This modification has the advantage 
that the result can be read directly by viewing 
the upper surface of the diaphragm. Intermit- 
tent boiling over an open flame was tedious and 
liable to give varying results. We therefore 

employed a water bath and all tubes were placed 
in boiling water for seven minutes before read- 
ing. The rose colour tends to fade after removal 
of the tubes from the bath, so that readings should 
be made immediately after removal. 
We found that the test could be rendered quan- 

titative as the gradations of the rose colour 
obtained approximate very nearly to the shades 
produced by dipping filter papers in very weak 
solutions of neutral red. The neutral red papers 
are standardised by matching the tints obtained 

by applying the test to known indol solutions, 
and are then compared with the colours given 
by the urine under test. The disadvantage of 
this method is the tendency of neutral red to fade, 
which, necessitates re-standardisation from time 
to time. 

Correlation between the results of the rosindole 
test and clinical diagnosis. 

The readings of the R. I. and indican tests 

in various diseases are shown in Table I, from 
which all "trace" readings have been omitted. 
The results indicate possible clinical applications 
of the R. I. test, though the number of cases in 
each group is too small for the drawing of any 
definite conclusion. 

In the respiratory diseases (25 cases)?pneu- 
monia, influenza and tuberculosis?there is a 

slight increase in the percentage of R. I.-positive 
cases, and it is noteworthy that all the cases of 

tuberculosis, including seven pulmonary and 
two bone infections, gave positive R. I. tests, 
while only in three cases was a positive indican 
result obtained. 
The nephritic cases (16) included sub-acute 

nephritis and two cases of chronic interstitial 
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nephritis. The results in this group are of in- 
terest because the percentage of R. I.-positive 
cases is considerably decreased, but the indican 
results show little variation from the average over 
the series. Possibly the nephritic kidney is un- 

able to excrete the R. I.-positive substance as 

readily as the normal kidney. 
The liver insufficiency cases (7)?cirrhosis 

and abscess?show a largely increased percentage 
Tabli? I. 

Showing the results of the R. I. and Obermever Tests in various Diseases. 
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19 
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of positive cases while the indican positive per- 
centage is slightly decreased; a result which is 

not at variance with the theory that the forma- 
tion of indican from indole occurs in the liver. 

The results obtained in other diseases require 
little comment. 

Summary. 

A technique for the application of the rosin- 

dole test to urine is described. 

A positive result does not indicate the presence 
of irdican in the urine. 

The percentage of positive cases is decreased 

in nephritic cases and increased in liver insuffiy 
ciency cases. / 
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