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Determination of Urinary Serotonin, 5-Hydroxy-tryptophan
and 5-Hydroxy-3-indole Acetic Acid using Strong Cation-exchange Resin
with Colorimetric Detection
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Abstract

The auther has examined the chromatographic method to measure urinary 5-
hydroxyindoleacetic acid (5-HIAA), 5-hydroxytryptophan (5-HTP), and serotonin (5-HT)
by using strong cation-exchange resin (Dowex 50 W-X4) with colorimetric detection.
This method has been recognized to be superior in its reliability and to be able to
remove the influence of unknown pigments which appear in the time of the condensation
of urine and have their peak about 400 nm. And urinary serotonin and its derivatives
have not been changed by urinary monoamine oxidase in the bladder.

Urinary 5-HIAA, 5-HTP, and 5-HT have been determined by that method with
the following results; (1) Urinary 5-HIAA, 5-HTP, and 5-HT of the patients with
progressive muscular dystrophy have shown a little lower levels ; those of the patients
with human growth hormone deficiency have shown lower levels than those of the
healthy young male. (2) Urinary 5-HTP/5-HIAA ratio and 5-HT/5-HIAA ratio of
the patients with progressive muscular dystrophy and human growth hormone deficiency
have been respectively 60 - 70 % and about 80 % compared with the ratios of the healthy
young males.
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Fig.1. Absorption spectra of 5- HIAA, 5-HTP and 5~ HT by the use of 1- nitroso - 2 - naphthol -

nitrite reagent.
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Fractionation of the mixture of 5- HIAA, 5- HTP and 5- HT on Dowex 50 W -

X4. Each fraction of 5.0 ml was collected and the absorbance was determined
at 650 nm. Fraction a, b and ¢ were 5- HIAA, 5- HTP and 5- HT, respectively.
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Table 1. Reliability of the new method
Sample | 5-HIAA 5-HTP 5-HT
I 0.200 0.140 0.120

? I 0.230 0.130 0.130
I 0.215 0.105 0.090

b II 0.215 0.100 0.090
I 0.185 0.080 0.080

¢ II 0.175 0.080 0.080

5-HIAA, 5-HTP and 5-HT in urine were determined
twice for each sample. Details of the determination
are given in “Experimental methods,,. Values
represent the absorbance at 650 nm.

Table 2. Characteristics of the fractions by means of paper chromatography
concerning with serotonin and its metabolites.

pH6.5 phosphate

Substance 60%methanol fraction buffer fraction
5-HTP - +
a~methyl-5-hydroxytryptophane - +
5~HT — —

amethyl-5-hydroxytryptamine

N-acetyl-5~hydroxytryptamine

bufotenin

5-methoxytryptamine

i

N-acetyl-5-methoxytryptamine

5-HIAA

5-hydroxytryptophol
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Table 3. Daily variation of urinary 5-HIAA,

5-HTP and 5-HT.

Subject | 5-HIAA | 5-HTP | 5-HT
129* 11 39

A 135 10 19
148 16 21

95 7 7

B 76 8 0
79 11 11

- 50 5 10
90 10 10

* Excreation rate (ug, hr)
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Fig. 3. Urinary 5- HIAA, 5-HTP and 5- HT by the method of this paper.
* PMD: Progressive muscular dystrophy
x % HGH: Human growth hormone

Table 4. Ratio of wurinary 5-HIAA, 5-HTP Table 5. Effect of urinary monoamine oxidase
and 5-HT. on 5-HTP, 5-HT and 5-HIAA.

Subject N | 5-HIAA : 5-HTP : 5-HT incubation time
Ohr 1hr 2hr 4hr ghr
Normal mal 71 100 . 156 : 176
orma’ mate s | 5-HTP | 00105 | 00105 | 00105 | 0.0095 | 00095
w
Patient with PMD* | 11| 100 : 93 : 121 g
atient Wi S| 5HT [ 00035 | 00035 | 00035 | 0.0035 | 0.0035
Patient with HGH™ | 2| 1090 . 125 . 146 2
deficiency & | 5-HIAA | 0.0055 | 0.0050 | 0.0048 | 0.0045 | 0.0045

* PMD: Progressive muscular dystrophy.

* * HGH : Human growth hormone. % absorbance was determined at 650 nm
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