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Abstract

This paper reviews the preclinical and clinical evidence regarding the use of the dietary supplement 5-hydroxytryptophan (5-HTP) for the
treatment of depression. In the absence of supplementation with exogenous 5-HTP, the amount of endogenous 5-HTP available for serotonin
synthesis depends on the availability of tryptophan and on the activity of various enzymes, especially tryptophan hydroxylase, indoleamine
2,3-dioxygenase, and tryptophan 2,3-dioxygenase (TDO). Factors affecting each of these are reviewed. The amount of 5-HTP reaching the
central nervous system (CNS) is affected by the extent to which 5-HTP is converted to serotonin in the periphery. This conversion is
controlled by the enzyme amino acid decarboxylase, which, in the periphery, can be blocked by peripheral decarboxylase inhibitors (PDIs)
such as carbidopa. Preclinical and clinical evidence for the efficacy of 5-HTP for depression is reviewed, with emphasis on double-blind,
placebo-controlled (DB-PC) trials. Safety issues with 5-HTP are also reviewed, with emphasis on eosinophilia myalgia syndrome (EMS) and
serotonin syndrome.
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Table 1 Subject characteristics

Patients Controls
Number of subjects (Male:Female) 10:10 11:8
Age (years) 38.4 (9.9)** 29.1 (8.4)
Agoraphobia 17 -
Comorbid DSM-III-R major depression 7 -
Family history of panic disorder 8 0
Number of panic attacks per weeks 2(1-3.75) -
Spielberger Trait Anxiety Inventory score 52.0 (13.9)*** 30.8 (7.8)
Hamilton Rating Scale for Anxiety score 19.1 (7.9)*** 1.1 (1.6)
Hamilton Rating Scale for Depression score (17-item) 14.3 (7.6)*** 1.1 (1.6)
Beck Depression Inventory score 21.7 (11.7)+** 3.2(39)

Values are means (s.d.) except panic attacks per week, which is median (interquartile range);

**P <0.0l and ***P <0.001.

The drinks differed only in whether they
lacked or contained 2.3 g of tryptophan
(tryptophan-free drink and control drink,
respectively). The
were: L-alanine, 5.5 g; L-arginine, 4.9 g;

other amino acids
L-cysteine, 2.7 g; glycine, 3.2 g; L-histidine,
3.2 g; L-isoleucine, 8 g; L-leucine, 13.5 g;
11g; L-
methionine, 3 g; L-phenylalanine, 5.7 g;
L-proline, 12.2 g;1-serine, 6.9 g;L-threonine,
6.9 g; L-tyrosine, 6.9 g; and L-valine,
8.9 g. Methionine, cysteine and arginine

L-lysine monohydrochloride,

were encapsulated because of their unplea-
sant taste. Females received 80% of the
above amounts because of their lower body
weight. The powdered amino acids were
mixed with 150 ml of water, 100 ml of
chocolate syrup and two desert spoons of
sugar immediately before administration.
Subjects drank the mixture quickly through
drinking straws and then chewed sugar-free
gum to minimise the unpleasant taste.

Panic challenge with 5% CO,

The CO, challenge is a widely used panic
challenge, with evidence for increased sen-
sitivity to its anxiogenic action in patients
with panic disorder (Sanderson & Wetzler,
1990) and those at genetic risk for panic
disorder (Perna et al, 1995). This may re-
flect derangement of a brainstem suffoca-
tion-alarm system (Klein, 1993). Using the
method of Roth et al (1992), compressed
air (21% oxygen and 79% nitrogen from
the British Oxygen Company) was adminis-
tered for 10 minutes through a positive
pressure mask before switching to continu-
ous 5% CO, (5% CO,, 21% oxygen and
74% nitrogen; British Oxygen Company)
for 20 minutes. Single breaths of 5% CO,
were given at two and seven minutes to

maximise blindness. The gas cylinders were
in an adjacent room and connected to the
subject through a Y-valve and CO,-imper-
vious tubing, with a reservoir bag con-
nected to the tubing just before the mask.
End-tidal CO, pressure was monitored.
To minimise psychological effects on panic
rates (Sanderson et al, 1989), the experi-
mental conditions were standardised by fa-
miliarising the subjects with the procedure
on the first visit, providing oral and written
information on the effects of breathing 5%
CO, on both test days and ensuring that the
experimenter was visible during the chal-
lenge. A prior decision was made to exclude
subjects from analysis of the effects of panic
challenge if they panicked before CO, was
administered.

Psychological measurements

Rating scales consisted of the Visual Analo-
gue Scales (VAS: sad, anxious, panicky,
lightheaded, happy, drowsy, nauseated,
irritable) on a 100 mm line (0 mm=not at
all; 100 mm=extremely), the Spielberger
State Anxiety Inventory (STAI-S; Spielber-
ger et al, 1979) and Profile of Mood States
(POMS; McNair et al, 1971), given in that
order. Before and after the 5% CO, chal-
lenge, subjects completed a modified ver-
sion of the Acute Panic Inventory (API;
Dillon et al, 1987), consisting of 24 items
formed from the 13 DSM-III-R panic
symptoms and apprehension rated on a
five-point severity scale (O=not present;
4=extremely severe). After CO, challenge,
subjects were asked to rate the peak sever-
ity that occurred during the challenge and
also the similarity to their usual panic at-
tacks. Because of the difficulties in assessing
laboratory panic attacks (Sanderson &
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Wetzler, 1990), we applied two definitions
of panic attack. First, the patients’ own re-
port of a panic attack rated at least ‘quite
similar’ to their usual attacks. Second, an
increase over baseline of four DSM-III-R
panic symptoms rated at least moderately
severe on the API, together with an in-
creased Anxiety VAS or Panic VAS of
15 mm or greater.

Biochemical measurements

Blood samples were taken into lithium hep-
arin tubes and centrifuged within an hour
for 10 minutes at 2400 rpm and 4°C. The
separated plasma was frozen and stored at
—20°C before analysis. Plasma was as-
sayed for total and free tryptophan (at 0,
240 and 300 minutes) and for cortisol (at
270, 300 and 330 minutes). Plasma trypto-
phan concentration was measured by a
semi-automated high-performance liquid
chromatography with fluorescence end-
point detection. Intra- and interassay coeffi-
cients of variation were 8% and 13%, re-
spectively, and the limit of detection was
1.3 pg/ml. Cortisol was analysed by stand-
ard radioimmunoassay. Intra- and inter-
assay coefficients of variation were 4.3%
and 5.6%, and the limit of detection was
0.1 pg/100 ml.

Analysis

Two time periods were analysed using SPSS
for Windows Release 6 (SPSS Inc., Chicago,
IL): the pre-challenge period (0-270 min-
utes), reflected a resting period; and the
CO, challenge period (270-330 minutes).
The principal analysis for continuous data
was by repeated measured analysis of var-
iance (ANOVA) using the Huynh-Feldt
correction with a between-subjects factor
(group) and two within-subject factors of
occasion (tryptophan-free or control drink)
and time. Controls and patients were ana-
lysed separately by ANOVA following
significant interactions by group or by
occasion. Post hoc t-tests were used to aid
interpretation of data. Categorical data
were analysed using McNemar’s test (Armi-
tage & Berry, 1987) and correlations using
Spearman’s correlation coefficient. Data
are presented as mean (s.d.) values.

RESULTS

The control and tryptophan-free drinks
were indistinguishable by the subjects and
experimenter (H.E.J.M.) and generally well
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