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Abstract 

This research review sheds light on an overview of serotonin and its relationship with cases of depression. 

The chemical activity of serotonin has been addressed, as serotonin acts as chemical messengers that act on 

cells throughout the human body, which starts from the calculus of early development and during puberty. 

In this research, we discuss how to increase serotonin through the use of drugs, which is an important field 

in psychiatric and biological research. We determine the normal range of serotonin in the blood through a 

simple blood test. The functions of serotonin, which is considered as a direct-acting neurotransmitter that is 

commonly stored in presynaptic vesicles. And we define the side effects and the expected results of reducing 

the natural ratio of serotonin in the human body. 

 

Keywords: Serotonin, 5-hydroxytryptamine (5-HT), nervous system 

 

Introduction 

Serotonin: 

The idea that depression is the result of abnormalities in brain chemicals, particularly serotonin (5-

hydroxytryptamine or 5-HT), has been influential for decades, and provides an important justification for the 

use of antidepressants. A link between lowered serotonin and depression was first suggested in the 1960s 1, 

and widely publicised from the 1990s with the advent of the Selective Serotonin Reuptake Inhibitor (SSRI) 

antidepressants 2,3,4. Although it has been questioned more recently 5, 6, the serotonin theory of depression 

remains influential, with principal English language textbooks still giving it qualified support 7, 8, leading 

researchers endorsing it 9,10,11, and much empirical research based on it 11,12,13,14. Surveys suggest that 80% or 

more of the general public now believe it is established that depression is caused by a ‘chemical imbalance’ 
15, 16. Many general practitioners also subscribe to this view 17 and popular websites commonly cite the theory 
18. 

It is often assumed that the effects of antidepressants demonstrate that depression must be at least partially 

caused by a brain-based chemical abnormality, and that the apparent efficacy of SSRIs shows that serotonin 

is implicated. Other explanations for the effects of antidepressants have been put forward, however, including 

the idea that they work via an amplified placebo effect or through their ability to restrict or blunt emotions in 

general 19, 20. Despite the fact that the serotonin theory of depression has been so influential, no comprehensive 

review has yet synthesized the relevant evidence. We conducted an ‘umbrella’ review of the principal areas 

of relevant research, following the model of a similar review examining prospective biomarkers of major 

depressive disorder 21. We sought to establish whether the current evidence supports a role for serotonin in the 

a etiology of depression, and specifically whether depression is associated with indications of lowered 

serotonin concentrations or activity 

Chemistry of serotonin 

Serotonin or 5-hydroxytryptamine (5-HT) is a chemical messenger which acts on cells throughout the human 

body, beginning in early development and throughout adulthood22. 5-HT acts as both a neurotransmitter and 

a hormone that regulates blood vessel constriction and intestinal motility 22. In the central nervous system, 5-

HT is released from presynaptic neurons where it diffuses across the synaptic space and binds to 5-HT 

receptors, promoting downstream signaling and activating postsynaptic neurons23,24. Thus, 5-HT is a master 

regulator of circuits, physiology and behavioral functions including the sleep/wake cycle, sexual interest, 

locomotion, thermoregulation, hunger, mood, and pain22. 5-HT is cleared from synapses and taken into 

presynaptic neurons by the serotonin transporter (SERT), thus terminating serotonergic signaling23,24,25. SERT 

resides in the plasma membrane of neurons and belongs to a family of neurotransmitter sodium symporters 

(NSSs) which also includes the dopamine (DAT) and norepinephrine transporters (NET)23,24, 25. NSSs are 
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twelve trans membrane spanning secondary active transporters which utilize sodium and chloride gradients to 

energize the transport of neurotransmitter across the membrane 25,26,27. 

How to increase serotonin  

For the last 4 decades, the question of how to manipulate the serotonergic system with drugs has been an 

important area of research in biological psychiatry, and this research has led to advances in the treatment of 

depression. Research on the association between various polymorphisms and depression supports the idea that 

serotonin plays a role, not only in the treatment of depression but also in susceptibility to depression and 

suicide. The research focus here has been on polymorphisms of the serotonin transporter, but other serotonin-

related genes may also be involved.28,29,30,31,32. In the future, genetic research will make it possible to predict 

with increasing accuracy who is susceptible to depression. Much less attention has been given to how this 

information will be used for the benefit of individuals with a serotonin-related susceptibility to depression, 

and little evidence exists concerning strategies to prevent depression in those with such a susceptibility. 

Various studies have looked at early intervention in those with prodromal symptoms as well as at population 

strategies for preventing depression 33,34,35,36,37,38. Obviously, prevention is preferable to early intervention; 

moreover, although population strategies are important, they are ideally supplemented with preventive 

interventions that can be used over long periods of time in targeted individuals who do not yet exhibit even 

nonclinical symptoms. Clearly, pharmacologic approaches are not appropriate, and given the evidence for 

serotonin's role in the etiology and treatment of depression, nonpharmacologic methods of increasing 

serotonin are potential candidates to test for their ability to prevent depression. 

Another reason for pursuing nonpharmacologic methods of increasing serotonin arises from the increasing 

recognition that happiness and well-being are important, both as factors protecting against mental and physical 

disorders and in their own right 39,40,41. 

Normal range   

Doctors measure serotonin levels in the blood with a simple blood test. Typical serotonin blood levels range 

between 101to 283 Nano grams per milliliter.  

Serotonin levels in the brain cannot be measured. There is no evidence that the level of serotonin in your blood 

reflects the level of serotonin in your brain. 

As a result, researchers are not exactly sure what the right levels are and how these levels might vary for 

different people. 

Function 

 Serotonin is a direct-acting neurotransmitter that is commonly stored in presynaptic vesicles. Upon activation 

of the nerve by adjacent nerve impulses, serotonin is released into the synaptic cleft, where it can bind to 

postsynaptic receptors42. These postsynaptic serotonin receptors, also known as 5-hydroxytryptamine 

receptors, either act as G-couple protein receptors or ligand-gated ion channels. This activation ultimately 

allows activation of a second intracellular messenger cascade producing either an excitatory or inhibitory 

response43 . 

An estimated 90% of the serotonin in the human body is stored in enterochromaffin cells located in the 

gastrointestinal tract. Upon luminal and basolateral secretion, the compound is absorbed by circulating 

platelets. Once activated, serotonin functions to mobilize intestinal contraction and direction via the 

stimulation of my enteric neurons43,44. Although only 10% of serotonin is produced by neurons located in the 

central nervous system, it is for its function in the brain for which it is better known. The various functions of 

serotonin in the central nervous system include sleep, hunger, mood, memory, and learning management. 

When excessive serotonin is released from the enterochromaffin cell, it frequently is introduced to the 

bloodstream, where it interacts with blood platelets. The platelets absorb the serotonin and store it until clot 

forms. However, once a clot forms, the serotonin is re-released in the blood, where it can regulate hemostasis 

and blood clotting45. At elevated levels, serotonin functions by contracting vascular smooth muscle cells 

leading to vasoconstriction. However, at lower levels, serotonin facilitates endothelial class to release nitric 

oxide leading to vasodilation45. 

Side effect  

They include: nausea and vomiting, restlessness and agitation, indigestion, diarrhea or constipation, weight or 

appetite loss, increased sweating, dizziness, blurred vision, sleepiness or insomnia, feeling shaky, dry mouth, 

headache, low sex drive, erectile dysfunction, suicidal thoughts.  
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Serotonin deficiency results 

Depression, Anxiety, Panic Attacks, Insomnia, Irritable bowel, PMS/Hormone dysfunction, Fibromyalgia, 

Obesity, Eating disorders, Obsessions and Compulsions, Muscle pain, Chronic Pain, Alcohol abuse, Migraine 

Headaches. 
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