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FM causes widespread pain in the skeleton and muscle 
that usually affects the women. Although, FM etiology 
has not  been ful ly understood,  mult iple  
neuroendocrine disorders and abnormalities of 
autonomic function, have been related to its 
pathogenesis. This disorder most commonly affects 
persons between the ages of 30 and 50, but it can affect 
anyone of any age, including youngsters and the 
elderly (1). It is estimated that FM affects 2–4 percent 
of the people, the incidence ratio is female to male is 
about 9:1 (2). Diagnostically, rheumatological criteria 
(2016) requires widespread pain during a physical 
examination (3). Supplementation of serotonin 
substrates through L-tryptophan or 5-HTP 
significantly improves depression symptoms, anxiety, 
fatigue and poor sleep in FM patients. Identifying low 
level of tryptophan and serotonin can be an easy way of 
identifying individuals, who will react well to this 
assessment (4). 

SEROTONIN BIOSYNTHESIS AND STORAGE: 
The serotonin pathway shown in the figure 1. Dietary 
tryptophan is a precursor in serotonin synthesis. 
Tryptophan is the least important of the eight 
necessary amino acids, accounting for only 1% of total 
protein. Once absorbed into the circulation, tryptophan 
is carried to peripheral locations by free-form protein, 
where 90% is utilized to build proteins and just 1% is 
converted to serotonin (5,8). Plasma tryptophan enter 
in the brain by an active absorption and is hydroxylated 
to 5-HTT by tryptophan hydroxylase. A vitamin B6-
dependent decarboxylase aromatic amino-acid 
convert 5-HTP to serotonin. A monoamine vesicular 
transporter actively transports serotonin to vesicles, 
where it is stored until it is released (7,8).

SEROTONIN PATHWAY

Serotonin influences sleep, muscular strength, 
vascular constrict and expansion, hunger/insulin 
response, and hormone level dynamics. It also plays an 
important part in fatigue, anxiety, sleep problem, 
depression and obsessive-compulsive disorders. 
Depression, anxiety, and personality disorders are 
treated with selective serotonin reuptake inhibitors 
(SSRIs). These medicines block reuptake of serotonin 
and increase the amount of serotonin that is available 
to bind with the post-synaptic receptor. Prozac block 

serotonin re-uptake while increasing serotonin level in 
the brain (5,6). 

SEROTONIN REUPTAKE: The reuptake pathways 
remove serotonin from the synaptic cleft once it is 
released. Serotonin is reabsorbed into neuronal 
terminals by serotonin transporter proteins (SERT) 
that pass through the plasma membrane. MAO 
(monoamine oxidase) deaminates serotonin to 5-
hydroxyindoleacetaldehyde is subsequently oxidized 
by aldehyde dehydrogenase to 5-hydroxyindoleacetic 
acid throughout metabolism. Urine is used to eliminate 
the latter (9). Depressive symptoms, anxiety, 
personality disorders, and a variety of personality 
disorders are treated with SSRIs. These medicines 
block serotonin reuptake into the presynaptic terminal, 
allowing more serotonin to reach the extracellular 
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level where it can bind to the post-synaptic receptor. 
Prozac increases serotonin levels in the brain by 
inhibiting serotonin reuptake specifically. It can help 
people with mental illnesses by increasing the 
transmission of 5-HT1A receptors. Sumatriptan 
constricts intracranial arteries and has shown to be 
helpful in treating migraines. It has been shown that 
THE 5-HT1B 5-HT1D receptors present in the muscle 
and endothelium of the cerebral artery are responsible 
for the constriction of these arteries triggered by 
sumatriptan (5,6).

5 - H Y D R O X Y T R Y P T O P H A N  ( 5 - H T P )  
CONNECTION WITH FMS 

Serotonin level were shown to be low in FMS patients, 
and 5-HTP was used in FMS therapy in two published 
trials. 50 FM patients were given 5-HTP (100 mg three 
times day) for thirty days in a double-blind, placebo-
controlled study. All clinical indicators, including 
tender point examination, pain intensity, and poor-sleep 
were found to be improved (13). Later, in primary FMS 
patients, the same study group recommended (100 mg 
three times day) for 90 days. Significant changes in 

anxiety, pain intensity, sleep quality, depression, 
appetite, and tender points were observed (14).

In 1981, L-tryptophan was found to be beneficial in 
treating depressed symptoms in FM patients (10). 5-
HTP is metabolized into serotonin in the body. 5-HTP 
was found to be of therapeutic value in the treatment of 
depression with a daily dosage, notably in the 
depression subgroup with serotonin deficiency (11). 
Results were found improvement in the depressive 
mood, anxiety, poor sleep, and pain in a study of 
comparative multicenter trial of sixty depressed 
patients taking either fluvoxamine (SSRI) or 5-HTP 
thrice a day for six weeks. Negative effects were more 
common in the Fluvoxamine group (12).

FM and migraine are generally found together, and it is 
thought that they have the same cause. 200 FM 
patients with migraines were given 5-HTP for a one 
year. Without the adverse effects of these 
antidepressants, 5-HTP was shown to be effective as 
tricyclic or monoamine oxidase inhibitor (MAOIs). In 
FM patients, a combination of 5-HTP and MAOIs has 
been reported to be more effective (15). 
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Fig. 1. Metabolism of Tryptophan

Food Amount
(gm/100gm)

Turmeric powder 2.03

Sweet potato 1.90

Hilsa 1.88

Grapes 1.83

Chicken 1.80

Pumpkin 1.77

Amaranth 1.69

Soya bean 1.68

Egg 1.59

Milk 1.48

Tab. 1. Foods That Contain High Amount of 
Tryptophan
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CONCLUSIONS 

FM is a musculoskeletal disorder that results in depression, 
fatigue, anxiety, poor sleep, and headache. A significant 
subset of FMS patients has lower level of serotonin but a 
number of other chronic pain syndromes are also having 
low serotonin levels. There are several potential etiologies 
for the FMS are under research. Substrate's 
supplementation in a FM patient improves depression 
symptoms, anxiety, fatigue and poor sleep in FM patients. 
Identifying low level of tryptophan and serotonin can be an 
easy way of identifying individuals, those who will respond 
well to this examination. Dietary therapy, pharmacological 
improvement in deep-stage sleep, orthopedic, therapy in 
somatic dysfunction, exercising, and serotonin substrates 
are all complimentary approaches to FM treatment.
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