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TRYPTOPHAN AND 5-HYDROXYTRYPTOFAN DEFICENCY 
IN DEPRESSION

STATE OF ART

Tryptophan (LT) and 5-hydroxy-tryptophan (5HTP) have been used in the 
treatment  of various pathologies related to serotonin deficiency in the CNS:

• mild depression

• fibromyalgia syndrome

• vasomotor headache
• anxiety / depression syndrome

In a number of cases of the 108 clinical trials 
the results have been controversial.



All serotonin used in the CNS is synthesized from LT (an essential AA poorly 
present in the dietary proteins) to 5HTP though a hydroxilase which is the rate 
limiting step in the serotonin synthesis.

Tryptophan hydroxylase can be inhibited by numerous factors, including stress, 
insulin resistance, vitamin B6 deficiency and insufficient magnesium.

5HTP easily crosses the blood-brain barrier, not requiring the presence of a 
transport molecules as is the case of LT, which shares a “shuttle” protein with 
several others AA. 

As little as one percent of dietary LT may be transported into the CNS

THE SEROTONIN PATHWAY
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THE GREATER PART OF LT IS USED IN SYNTHESIS OF PROTEINS  OR 
IN THE  PRODUCTION OF OTHER METABOLITES THROUGH THE 

KYNURENINE PATHWAY

High dosages of LT will stimulate the conversion of LT to kynurenine, 
lowering serum LT levels

Stress
Elevated cortisol levels
Vitamin B6 deficiency

High levels of LT



“There are four not-insurmountable problems in using 
tryptophan to increase flux through the serotonin pathway:

1. availability ,
2. concern about purity,
3. the large dose required , and
4. up-regulation of tryptophan pyrrolase, the degradatio n 

enzyme induced by higher concentrations of tryptophan ” .
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ADMINISTRATION OF 5HTP ALONE WILL EXCLUDE THE 
KYNURENINE PATHWAY

Administration of “bolus” 5-HTP requires multiple daily administration that 
might contrary to the chronobiological requirements of the organism, on 

one hand, and decrease patient compliance, on the other.

PROBLEMS RELATED TO ADMINISTRATION 
OF NORMAL-RELEASE (“BOLUS”) 5HTP:

• Local saturation of  AAAD.
• 5HTP crossing BBB with 

difficulties in long-term depressive 
states.

• Possibility of side-effects (nausea) 
in high 5HTP dosage (100mg 3 
die).



A rapid administration 
of low doses of 5-HTP

In the therapy of the depression 5HTP has been norm ally used in dosage comprised 
between 50 up to 2000 mg in three daily administrat ions. A significantly better 
compliance in a correct chronobiological manner will  be obtained with two 
administration (in morning and at midday)

A NEW STRATEGY IN THE TREATMENT OF DEPRESSION

WITH 5HTP / LT

A protracted administration 
of  low quantities of LT

• Supply an “hit” dosage for a rapid 
conversion in serotonin to assure an 
initial therapeutic effect

• The absorption of 5HTP is rapid and it 
may be taken with meals without 
reducing its effectiveness

• Low dosages prevent the local saturation 
of AAAD

• Doses ≤ 50 mg are indicated to prevent 
collateral effects (nausea)

• The protracted availability of low levels of 
LT maintain the effects initially obtained 
with 5HTP

• The large doses normally required are 
unnecessary since “hit” effects are 
obtained with the low-dose 5HTP

• Low plasma LT levels prevent the up-
regulation of the kynurenine pathway and / 
or the local saturation of AAAD. 

• The alternate administration of 5HTP and 
LT assure the possibility to supply 
serotonin precursors for both metabolic 
pathways



A NEW TWO-LAYER TABLET:

CONTROLLED  RELEASE  - FAST AND PROTRACTED

LAYER
5-HTP “FAST”

LAYER
LT “PROTRACTED”
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From the results 
obtained in double 

blind studies:
94/161 patients 

improved

CLINICAL TRIALS OF
LT and/or 5-HTP USE 

IN DEPRESSION

Since the early 
1970s, at least 15 

studies have 
evaluated the clinical 
effects of LT and/or  

5-HTP in depression.



Main results
108 trials were located using the specied search strategy. 
Of these, only two trials, involving a total of 64 patients, 
were of sufficient quality to meet inclusion criteria. The 
available evidence suggests these substances were better 
than placebo at alleviating depression (Peto Odds Ratio 
4.10; 95% confidence interval 1.28-13.15; RD 0.36; NNT 
2.78). However, the evidence was of insufficient quality to 
be conclusive.



Implications for research
Large, well designed, placebo-controlled, 
randomized controlled trials are needed to assess 
clinical utility of 5-HTP and tryptophan in the 
treatment of depression. Future studies should focus 
on the following issues:

• evaluation of efficacy in well-defined 
subgroups of patients with unipolar
depression of varying severity

• evaluation of side-effects, particularly 
potentially life-threatening side-effects.

• comparisons of different dosage, frequency 
of administration, and preparations of 5-HTP 
and tryptophan



Clinical study with patients suffering by 
serotonin deficits syndromes



A NEW CLINICAL TRIAL PROTOCOL

Double blind, randomized, placebo controlled grouped efficacy study to 
evaluate the efficiency of Tryptochron® to improve mood in men and 

women suffering by mild depression (Stankov et al. 2005)

50 subjects (50% women, 50% men) divided in 5 groups, 10 subjects
per group aged 35 to 75 years suffering by mild depression

Mood will be recorded by standardized questionnaires  (21 points
Hamilton depression score)

For each subject, the status of mood will be recorded two times during 
study visits: at the study start and at the end of the study after 30 days

Any adverse event and serious adverse event reported by the subject 
or observed by the investigator will be recorded



Two timed per day (morning and midday)
Pre-post evaluation of HAMD score

Treatment time 4 weeks

50 mg 5HTP
fast

250 mg Tryptophan
protracted

Group A

Placebo
fast

Placebo
protracted

Group B

Placebo
fast

250 mg Tryptophan
protracted

Group C 50 mg 5HTP
fast

Placebo
protracted

Group D

50 mg 5HTP
fast

100 mg 5HTP
fast

Group E

Double blind, controlled study with patients 
suffering by mild depression (N=100)





RESULTS

(Stankov et al. 2005)
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RESULTS

(Stankov et al. 2005)
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TWO WAY ANOVA

RESULTS

(Stankov et al. 2005)

Overall (treatments vs time) 10 subjects
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Treament
  A
  B
  C
  D
  E

Difference
-10.30
0.5000
-1.500
-0.2000
-7.900

t
13.36
0.6484
1.945
0.2594
10.24

P value
P<0.001
P > 0.05
P > 0.05
P > 0.05
P<0.001

Summary
***
ns
ns
ns
***

Time 0 vs Time 30

Source of Variation
  Interaction
  Treament
  Time
  Subjects (matching)

P value summary
***
***
***
***

Significant?
Yes
Yes
Yes
Yes



NUMBER OF ADVERSE EFFECTS

50 mg 5HTP
fast

250 mg Tryptophan
protractedGroup A

Placebo
fast

Placebo
protractedGroup B

Placebo
fast

250 mg Tryptophan
protractedGroup C

50 mg 5HTP
fast

Placebo
protractedGroup D

50 mg 5HTP
fast

100 mg 5HTP
fastGroup E

ns

ns

ns

ns

p>0.05*

RESULTS

(Stankov et al. 2005)

* Slight self limited nausea



One times per day (morning)
Patients with more than 15 pain attacks / month

Pre-post evaluation of frequency of attacks
Treatment time 8 weeks

Open labeled study in patients suffering by 
constant cephalic attacks (del Bene et al., 2009)

50 mg 5HTP
fast

250 mg Tryptophan
protracted



Number of patients with attack frequency reductionNumber of patients with attack frequency reduction
(N= 45) (N= 45) 
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Note: mean reduction was 66,6% over all patientsNote: mean reduction was 66,6% over all patients
Only one drop out due to mild gastroOnly one drop out due to mild gastro--intestinal side effectsintestinal side effects



Four tablets per day (2 x morning; 2 x midday)
Pre-post evaluation of pain

Treatment time 4 weeks

Two double blind, placebo controlled 
studies in patients suffering by 

fibromyaglia

50 mg 5HTP
fast

250 mg Tryptophan
protractedGroup A

Placebo
fast

Placebo
protractedGroup B

N=30

N=28



Physical endurance significantly increased by 40% (Active over Placebo)
after 4 weeks of treatment  (N = 36)

Tryptophan in chronic pain - Study by Prof. Zastrow 1 – (I)

+40%

p < 0.001

1 unpublished data



Reduction of pain-score by 40% in the morning during
a 4-weeks treatment period (Active over Placebo; N = 36)

Tryptophan in chronic pain – Study by Prof. Zastrow 1 – (II)

1 unpublished data

- 40%

p < 0.001



Reduction of pain intensity by 43% in the morning during
a 4-weeks treatment period (Active over Placebo; N = 22)

Tryptophan – in fibromyalgia - Study Prof. Fricke 1 – (I)

1 unpublished data

- 43%

p < 0.001



Reduction of pain intensity by 45% in the evening during
a 4-weeks treatment period (Active over Placebo; N = 22)

Tryptophan in fibromyalgia – Study by Prof. Fricke 1 – (II)

1 unpublished data

- 45%

p < 0.001



Weekly increase of physical endurance  Active over Placebo (N = 22)

Tryptophan in fibromyalgia – Study by Prof. Fricke 1 – (III)

x 4

Factor
Active vs Placebo:2

2 Common Factor of effectiveness Verum vs Placebo at pain therapy: x 2
1 unpublished data



Side effects Active Placebo p < 0.05

Sweating 0 1 No

Anxiety 1 0 No

Dizziness 0 1 No

Concentration problems 0 1 No

Sleep disturbancies 3 5 No

Initial day-time tiredness 8 0 Yes, as expected

Nausea 1 2 No

Total 13 10 No

Tryptophan – only minor side-effects in both studies (N  = 58)



CONCLUSIONS:

1. High doses of LT alone induce the kynurenine pathwa y and 
produce no consistent effects in the substitution of  low 
serotonin levels (data from literature)

2. High levels of 5HTP might induce side effects (na usea, 
epigastric burning) and are not efficient in all cases of mild 
depression

3. Low doses of 5HTP and/or LT alone are insufficient  in the 
treatment of mild depression

4. The therapeutically-correct formulation of lower dosa ges of 
5HTP (50 mg) and LT (250 mg) given together in a 
predetermined pattern of fast and protracted release give  
excellent results in the treatment of patients suffe ring of 
serotonin deficit syndrome, e.g. pain, depression, hea dache

5. This patented formulation avoids the activation of  the 
kynurenine pathway and provides sufficient amount of 
serotonin precursors in time
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