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Pestome. 5-rugpokeutpuntodan (5-HTP) ncnonb3oBancs ans neyeHus HepBHbIX U NCUXMATPUYECKNX 3ab0NeBaHNIA,
BKNtoYas fAenpeccuto, 6eCCoHHMLY, anHO3 CHa, XPOHWYECKYI0 Liedhanruio, MO3XeYKOBYI aTakcuto. B To xe Bpems bbina
Npom3BeAeHa OLEeHKa NnpumeHeHns 5-HTP gns neyeHns Takux peBmatonornyecknx 3abonesaHuii, kak gpudpomuanrus
(®M), peBMaTOUAHLIN apTPUT U OCTE0APTPUT. HapyLLieHus cHa npu CMHAPOMAaX, CONMPOBOXAAKLLMXCH XPOHUYECKON
Bonbto, OKa3biBalOT CYLLECTBEHHOE HETAaTUBHOE BANSIHWE HA COLManbHbIe acnekTbl, NPOBOLMPYOT Gonee paHHee
pasBUTME aTePOCKIIEPOTNYECKUX NOPAXEHN CEPAEYHO-COCYANCTON CUCTEMBI, @ TAaKXXE MOTYT NPUBOAMUTH K PA3BUTMIO
Jenpeccuu n TpPeBOXHOCTU. 10 AaHHOI TemMaTuKe UMeeTcs 6 cTaTel, B KOTOPbLIX OnuUcaHbl pesynbTaThl neveHuns 346
nauueHToB. Bospact BapbupoBan ot 40 fo 51,1 roga, fons xeHwuH coctasuna ot 22,2 go 84%. Josuposka 5-HTP
cocTaensina ot 60 mr o 4000 mr/neHb, ANMTENbHOCTL HAbNOAEHNs! BapbupoBana oT 4 10 12 Heaenb. B ctaTbsix
OTPaXeHo ynyuyLleHne pasnnuyHbIX CUMNTOMOB (h1BpOMUanTum, BKIOYast CHXEHWE MHTEHCUBHOCTYM 60K, ynyJlieHne
kayeCTBa CHa, HaCTPOEHMS 1 06LLero CamovyBCTBUS, CHUKEHUE TPEBOTU, YCTaNoCTH, yMEHbLLEHWe KONMYecTBa YyB-
CTBUTENbHbIX ToYek. MpeanonoxnTensHo, ahdekT cBazaH ¢ MeTabonnamom 5-HTP B CEpOTOHMH, KOTOPbIN CHUXaET
YyBCTBUTEMNBHOCTb HEPBHBIX OKOHYaHMI K 60NEBLIM CTUMYNaM, U SBNSETCS NPeKypcopoM MenaToHuHa. MoboyHble
athdekTbl 6bInM nerkumm u BapbupoBanu oT 8 10 30%. 3ToT 0630p nokasbiBaeT, YTo 5-HTP aBnseTcs MHoroobe-
warwwmm n 6esonacHbiM METOAOM NeveHus mbpommanrn. OgHako 3T AaHHble He0BX0AMMO BOCNPOU3BECTY B
Oypywwmx bonee obLIMPHBIX MCCNEA0BaHNSAX, B KOTOPble OyayT BKMOYEHbI 4pYrue peBMATUYECKNE COCTOSHUS.
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Abstract. 5-hydroxytryptophan (5-HTP) has been used to treat neurologic and psychiatric diseases, including depression,
insomnia, sleep apnea, cerebellar ataxia, and chronic cepheadaches. On the other hand, it has been prescribed in
a few rheumatic disorders including fibromyalgia, ostheoarthritis, rheumatoid arthritis. Sleep disorders in syndromes
accompanied by chronic pain have a significant negative impact on social aspects, provoke an earlier development of
atherosclerotic lesions of the cardiovascular system, and can also lead to the development of depression and anxiety.
There are 6 articles in this field, including 346 patients. Age varied from 40 to 51.1 years old, and female gender ranged
from 22.2 to 84%. The 5-HTP dosage went from 60 mg to 4.000 mg a day. The study follow-up ranged from 4 weeks
to 12 months. All of these articles demonstrated improvements in diverse fibromyalgia (FM) symptoms, including
decreased pain intensity, improved sleep quality, improved mood and overall well-being, decreased anxiety, decreased
fatigue, and decreased number of tender points. Presumably, the effect is associated with the metabolism of 5-HTP
into serotonin, which is believed to decrease the sensitization of nerve endings associated with pain receptors. In
addition, serotonin is a precursor of melatonin. Side effects were mild and varied from 8% to 30%. This review shows
that 5-HTP is a promising and safe therapy for fibromyalgia. However, the data needs to be reproduced in future more

extensive studies, including other rheumatic conditions.

Keywords: 5-hydroxytriptophan, 5-HTP, triptophan, rheumatic diseases, fibromyalgia

INTRODUCTION

Tryptophan is an essential amino acid and a precursor of the
neurotransmitter serotonin. Tryptophan metabolites, such as sero-
tonin and melatonin, are thought to participate in regulating mood,
sleep, pain sensituvity, and tryptophan is used to treat insomnia,
sleep apnea, and depression [8]. 5-HTP is an aromatic aminoacid
naturally synthesized from the essential aminoacid L-tryptophan.
In addition to depression, the therapeutic administration of 5-HTP
is effective in treating various medical disorders, including fibro-
myalgia, ostheoarthritis, insomnia, cerebellar ataxia, and chronic
cepheadaches [3].

Treatment of sleep disorders is one of the key aspects of the-
rapy for rheumatic patients with chronic pain syndromes such as
fibromyalgia (including that syndrome as a variant of long COVID
and post-COVID health disorders), osteoarthritis, and rheumatoid
arthritis. Insomnia has a significant negative impact on social as-
pects, the development of atherosclerotic cardiovascular diseases,
and the onset of anxiety and depression. Given an aging popula-
tion, constant use of electronic devices, and increased levels of
stress, the problem of safe correction of sleep disorders becomes
particularly challenging and relevant, where 5-HTP may find its
place [1].

Tryptophan serves as the sole substrate for the synthesis of
the biogenic amine serotonin, which is primarily produced in the
distal parts of the gastrointestinal tract (90%) and to a lesser extent
in the central nervous system (10%) [1]. Furthermore, tryptophan

bioavailability could contribute to the activity of inflammatory
system [19], that is often deeply disturbed in rheumatic patients.
T-reg lymphocytes alter bioavailability of tryptophan by their en-
zyme indoloxidase (IDO), thus regulating T17/Treg balance and
intensity of some autoimmune reactions as well [6, 7]. A signifi-
cant portion of tryptophan is obtained from protein-rich food and
metabolized in the gastrointestinal tract by gut microbiota, for-
ming a range of biologically active molecules, including ligands
for aryl hydrocarbon receptor. Tryptophan is also converted into
kynurenines by immune system cells and epithelial cells of the
intestine [1, 2]. 5-HTP may play a role in autoimmune diseases.
In fact, in a mouse model for psoriasiform dermatitis, Hu et al.
showed that 5-HTP reduced the cumulative scores and epidermal
thickness and also reduced local and systemic inflammation bio-
markers, including interleukin-6, the differentiation of IFN-y- and
IL-17A-expressing and related cytokine production (TNF-a, IL-6,
IL-17A, and IFN-y) in splenocytes [10]. Therefore, it is reasonable
to speculate if 5-HTP may play a role in rheumatic diseases, in-
cluding fibromyalgia and inflammatory conditions.

Theoretically, application of this amino acid and its derivatives
in autoimmune disorders may result in some unequivocal sequels,
because of its different influences on tryptophan bio-availability
under various states of T-regs in concrete patients [6, 7]. For
example, there were series of studies documenting a connec-
tion between consuming of tryptophan dimers and provocation of
eosinophilia-myalgia syndrome (EMS) in patients and experimen-
tal animals [4, 21]. Moreover, it was postulated that such dimers
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may incorporate into primary structure of proteins thus creating
neoantigens and promoting autoimmunity [4].

Therefore, there is a need to review existing data on practical
use of 5-HPT in rheumatology in order to evaluate its perspective.
This study aimed to systematically review the articles that used
5-HTP to treat rheumatic diseases.

LITERATURE REVIEW

A systematic search of articles published in PubMed/
MEDLINE, EMBASE, elibrary.ru and Scielo from 1966 to Oc-
tober 2023 using the following MeSH entry terms: “5-HTP”
OR “5-hydroxytryptophan” OR *“tryptophan” AND “rheumatic”
OR “rheumatologic” OR “systemic lupus erythematosus” OR
“lupus” OR “fibromyalgia” OR “rheumatoid arthritis” OR “spon-
dyloarthritis” OR “Sjogren’s syndrome” OR “ myositis” OR *
systemic sclerosis” OR “vasculitis” OR “Takayasu disease” OR
“Wegener’s disease” OR “granulomatosis with polyangiitis” OR
“Kawasaki's disease” OR “polyarteritis nodosa” OR “Livedoid
vasculitis” OR Churg-Strauss” OR “eosinophilic granulomatosis
with polyangiitis” OR “osteoarthritis” OR “gout”. The Russian
equivalents were used for analysis of elibrary.ru database. The
search had no language restriction. The reference lists of the
selected articles were analyzed to identify other publications.

Two authors (JFC and AL) initially performed the literature
search and independently selected the study abstracts. In the
second stage, the same reviewers independently read the full-
text articles selected by abstracts. The authors followed PRISMA
guidelines [15]. Finally, a standardized form was designed to ext-
ract the information from relevant articles, including authors, year
of publication, number of patients studied, demographic data,
disease duration, study follow-up, 5-HTP posology, outcomes,
and side effects. The same work with cyrillic sources was per-
formed by Russian team members.

Table 1 summarizes the search results on 5-HTP treatment in
fibromyalgia subjects [5, 9, 11, 14, 17, 18].

There are 6 articles in this field, including 346 patients. The
countries that produced these articles were lItaly (n=3), followed
by Spain (n=2), Canada, and the United Kingdom (n=1). To date,
we did not meet any academic or scientific publications in Rus-
sian, describing the studies related to the use of 5-HTP in rheu-
matology.

Most studies had a randomized controlled design trial as the
study design (n=2), followed by double-blinded (n=1), prospective
(n=1), open trial (n=1), and case report (n=1). Age varied from 40
to 51.1 years old, and female gender ranged from 22.2 to 84%.
The 5-HTP dosage went from 60mg to 4,000 mg/day. The study
follow-up ranged from 4 weeks to 12 months.

All these articles demonstrated improvements in the diverse
FM parameters, since pain intensity, sleep quality, well-being,
anxiety and mood symptoms, tender points count, and fatigue.
Side effects were mild and varied from 8 to 30%.

This is the first study to systematically review the therapeutic
effects of 5-HTP in all rheumatic diseases. Serotonin is the neu-

rotransmitter that mediates slow-wave sleep and plays an essen-
tial role in pain perception. Moldofsky and Warsh have proposed
that primary fibromyalgia syndrome may result from an insufficient
concentration of circulating tryptophan, which then fails to provide
adequate serotonin for maintaining slow-wave sleep [12].

Serotonin (5-hydroxytryptamine), which was discovered in the
blood over 40 years ago [13], has subsequently been located in
many parts of the body and has been shown to exert numerous
effects on several body systems, including the brain and the gast-
ro-intestinal tract, Reports of reduced blood serotonin concent-
rations in patients with FM and the symptomatic relief of these
patients using tricyclic antidepressants, which probably act by
blocking the reuptake of biogenic amines at nerve terminals, have
implied the potential value of serotonin in the treatment of patients
with FM [16].

In the absence of supplementation with 5-HTP, the amount
of endogenous 5-HTP available for serotonin synthesis depends
on the availability of the amino acid tryptophan and the activity of
various enzymes, especially tryptophan hydroxylase, indoleamine
2,3-dioxygenase, and tryptophan 2,3-dioxygenase. In addition,
the amount of 5-HTP reaching the central nervous system is af-
fected by the extent to which 5-HTP is transformed to serotonin in
the peripherical tissues [20].

Thus, in the context of treating rheumatological conditions
such as fibromyalgia and osteoarthritis, 5-HTP may have several
potential advantages.

1. Mood correction: rheumatological conditions can be accom-
panied by depression or mood disturbances. 5-HTP, a precursor
to serotonin which plays a key role in mood regulation, may help
increase serotonin levels in the brain and improve quality of life in
patients with rheumatological conditions.

2. Sleep improvement: Pain from rheumatological conditions
can significantly disrupt a patient’s sleep quality. Serotonin is
a precursor to the melatonin, one of the main regulators of the
sleep-wake cycle. 5-HTP may help increase melatonin levels
and improve sleep quality in patients with rheumatological con-
ditions.

3. Reduction of pain sensitivity: Serotonin is involved in the
regulation of pain signals. It is believed that increasing serotonin
levels may decrease the sensitization of nerve endings associa-
ted with pain receptors. 5-HTP, as a precursor to serotonin, may
contribute to increasing its levels and thus reducing pain sensiti-
vity in patients with rheumatological conditions.

This systematic review showed that all studies that evaluated
5-HTP supplementation in fibromyalgia showed at least one be-
nefit, with mild or absent adverse effects. This study’s strengths
are (1) the inclusion of studies with patients with international cri-
teria for rheumatic diseases; and (2) the inclusion of all kinds of
study designs for using 5-HTP in rheumatic diseases, except re-
views, animal studies, and in vitro studies. In this way, the authors
believe all published cases of 5-HTP in rheumatic patients were
collected.

Some limitations were observed in this study. For instance,
no comparison between classical treatments used in rheumatic
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Table 1
Studies of 5-HTP in fibromyalgia
Author, Stqdy Co- N Age (years Dlseqse 5-HTP dose Follow-up Outcome Side effects
reference | design untry old)/gender | duration (mg/day)
Goémez- Pilot Spain | 23 51.9+7.2 7.7£6.3 | NA plus magne- | 12 weeks 5-HTP improved: NA
Centeno pros- years sium + Sleep Quality
etal., pective 100% females and coenzyme * Functional capacity
2022 [9] Q10 * Global well-being
of patients.
Martiznez- | Rando- | Spain | 22 4915y, NA 60mg plus 16 weeks 5-HTP improved; NA
Rodriguez |  mized, 100% females magnesium + Trait anxiety (p=0.001),
etal., controlled 60 mg + Self-image perception
2020 [11] trial (p=0.029)
* Mood disturbance
(p=0.001)
Eating disorders
Sharma Case UK 1 40 NA Gradually 4 weeks She has FM and severe Well tolerated
& Barrett, report Ca- increased depression, and after tryp- until 2g/day.
2001 [18] nada Female to 4g/day tophan, she improved her When she
in 2 weeks symptoms. She has been used 4g, she
gainfully employed for more | felt irritability,
than 1 year and remains on agitation,
the drug regimen of tryptop- | racing thoughts,
han 2 g, lorazepam 1 mg, | preoccupation
and oxazepam 25 mg daily | with thoughts
of suicide,
and dysphoria
Sarzi- Open Italy | 50 | 46.6 (27-60) NA 100 mg TID 12 weeks 5-HTP improved: 30% has
Puttini study + Number of tender points a side effect
etal., 86% Females * Anxiety
1992 [17] + Pain intensity
+ Quality of sleep
* Fatigue
Caruso Double- | ltaly | 50 | 47.8(31-60) NA 100 mg TID 4 weeks * 90% of the physicians 6 5-HTP vs. 3
etal., blinded + and >85% of the patients placebo had
1990 [5] | placebo- 14% females assessed the mild side
controlled « efficacy of SAMe as being effects
trial “very good” or “good.”
* 18/97 became
asymptomatic.
* The complaint score
dropped
« from 20.3 to 4.5
+ The score of the mental
state rating (feelings)
dropped from
+31.7t0 16.1
Nicolodi Rando- Italy | 200 NA NA 400 mg. 12 months | The combination of MAQOIs | Stomachache
& Sicuteri, | mized, 4 group: with 5-HTP significantly (8%)
1996 [14] | controlled a) amitriptyline, improved fibromyalgia
trial b) pargyline or syndrome as determined
phenelzine, by Visual Analogic Scale,
¢) 5-HTP, whereas the other
d) association of treatments yielded
pargyline poorer benefits.
(or phenelzine)
and 5-HTP
200 mg
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diseases was available for the studied condition. In addition, the
number of participants was low, and the follow-up was short for
the diseases except for osteoarthritis. More important, just one
rheumatic disorder was studied — fibromyalgia. It is reasonable to
evaluate the effect of 5-HTP in other painful conditions associated
with anxiety or depression. Therefore, future studies should
include larger patient samples with more long-term observation,
enabling a better understanding of the course of SAMe in
rheumatic conditions.

CONCLUSION

A few articles in the literature evaluate the effects of 5-HTP in
rheumatological diseases, and only fibromyalgia was assessed.
In Russian scientiific literature this item still is out of scope.
Nevertheless, almost all analyzed studies demonstrated that
5-HTP use is efficacious in treating signs and symptoms of this
rheumatic disease (pain, FM scales, functioning) and with rare
and minor side effects. So, 5-HTP emerges as an exciting option
to be explored in the rheumatological field.

AONONHUTENbHAA UHOOPMALINA

Bknap aBTopoB. Bce aBTOpbI BHECIM CYLLECTBEHHbI BKNag
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ny6numkaumen.
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