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Explores the therapeutic potential of selectively modulating serotonin receptor subtypes 

in neurological and metabolic disorders. Through literature review, computational 

modelling, and experimental validation, the roles of various serotonin (5-Hydroxy 

tryptamine) receptor subtypes (5-HT1, 5-HT2, 5-HT3, 5-HT4, 5-HT5, 5-HT6, and 5-

HT7) are investigated in conditions like depression, anxiety, migraine, obesity, and 

cognitive impairment. The methodology involves comprehensive literature review, 

molecular docking studies, in vitro and in vivo experiments, and clinical trials. Results 

reveal novel therapeutic targets among serotonin receptor subtypes, elucidate 

mechanisms of action, and present promising pharmacological interventions with 

improved efficacy and safety profiles. This research will be   advances precision 

medicine in neurological and metabolic disorders by targeting specific serotonin 

receptor subtypes, contributing to improved patient outcomes and quality of life. 
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INTRODUCTION 

5-Hydroxy tryptamine(5-HT), also known as 

serotonin, is a neurotransmitter and hormone that 

plays a major role in neurologic and metabolic 

diseases. It is synthesized from tryptophan through 

the action of tryptophan hydroxylase (TPH)[1]. 

Serotonin is further transformed into melatonin, 

which is involved in regulating sleep patterns[2]. 

The physiological effects of serotonin have been 

studied in both animal models and human clinical 

trials, with potential therapeutic applications in the 

treatment of depression, anxiety, panic, sleep 

disorders, obesity, myoclonus, and serotonin 

syndrome[3].5-Hydroxy tryptamine (5-HT)  is  

one of the most investigated and complex biogenic 

amines. The main 5-HT  receptors  are further 

classification as 5-HTI (5-HT1A, 5-HT1B, 5-

HTID, 5-HTIE and 5-HT1F), 5-HT2 (5-HT2A, 5-

HT2B and 5-HT2C), 5-HT3, 5-HT4, 5-HT5 (5-

HT5A, 5-HT5B), 5-HT6 and 5-HT7 have been 

identified[4-6]. Specific drugs which are capable 

of either selectively stimulating or inhibiting these 

https://www.ijpsjournal.com/
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receptor subtypes are being designed. This has 

generated therapeutic potentials of 5-HT receptor 

modulators in a variety of disease conditions. 

Conditions where 5-HT receptor modulators have 

established their use with distinct efficacy and 

advantages include migraine, anxiety, psychosis, 

obesity and cancer therapy-induced vomiting by 

cytotoxic drugs[7-8]. 

5-HT1 

5-HT1 receptors are a class of serotonin receptors 

that play important roles in various physiological 

processes. They are involved in migraine 

pharmacotherapy, with selective agonists targeting 

these receptors being effective in aborting acute 

migraine attacks and inhibiting the release of 

calcitonin gene-related peptide (CGRP)[9]. The 

first selective 5-HT1 receptor agonist, 

sumatriptan, has been used for the treatment of 

migraines for nearly 30 years[10] . 

5-HT1AR agonists are emerging as potential 

candidates for pain relief therapy, with promising 

results in preclinical studies[11] .   Furthermore, 

pharmaceutical compositions combining 

flurbiprofen with 5-HT1 receptor agonists have 

been developed for the treatment or prevention of 

migraine headaches[12] . In terms of neuronal 

plasticity, the 5-HT1A receptor has been found to 

play a role in brain development and may be 

associated with various mental diseases[13] . 

Overall, 5-HT1 receptors have diverse functions 

and are being explored for their therapeutic 

potential in migraine treatment and pain relief, as 

well as their involvement in brain development 

and mental health. 

There are some subtypes of 5-HT1 
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Figure No.01: Mechanism of action 5-HT1-7 
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5-H T1A: 

The 5-Hydroxytryptamine receptor 1A (5-HT1A) 

gene has been associated with Type 1 diabetes 

(T1D) susceptibility[14].The HTR1A gene 

showed genome-wide significant linkage to T1D 

in Scandinavian families[15]  .Markers tagging 

HTR1A and the ring finger protein 180 (RNF180) 

were associated with T1D in Swedish and Danish 

families[16]. However, this association was not 

confirmed in sporadic cases [17]. Both HTR1A 

and RNF180 genes were expressed at the mRNA 

level in human islets of Langerhans, and the 5-

HT1A protein was present in isolated human islets 

of Langerhans and sections of human 

pancreas[18]. These findings suggest that HTR1A 

may play a role in T1D susceptibility by 

modulating the initial autoimmune attack or islet 

regeneration and insulin release . The 5-HT1A 

receptor was the first of the 5-HT family to be 

cloned (Kobilka et al., 1987; Fagin et al., 1988); it 

was also the first for which really selective ligands 

were described, such as 8-OH-DPAT (Gozlan et 

al., 1983; Middle miss and Fozard, 1983). This had 

a tremendous impact on the pharmacological 

characterization of 5-HT receptors in general and 

that of 5-HT1A in particular, including the 

distribution of 5-HT1A receptors in the brain. 

5-HT1B: 

5-HT1B receptor is a serotonin receptor that is 

widely expressed in the central nervous system 

and has been implicated in various cognitive and 

psychiatric disorders. It is a potential drug target 

for the treatment of Alzheimer's disease (AD) and 

other serotonin-related 
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disorders[19]. Genetic studies have shown that 

HTR1B polymorphisms are associated with 

mental and behavioural disorders, but the 

functional mechanisms underlying these 

associations are not well understood[20-21]. PET 

imaging studies using radioligands have been 

conducted to study the 5-HT1B receptor in the 

brain. The intrinsic activity of a PET radioligand 

for the 5-HT1B receptor may impact its ability to 

detect changes in endogenous serotonin levels[22]. 

Triptans, a class of drugs that target the 5-HT1B 

receptor, have been proven effective for acute 

treatment of migraine, but their use is 

contraindicated in patients with cardiovascular and 

cerebrovascular diseases[23]. The 5-HT1B 

receptor was initially rather loosely defined as 

non-5-HT1A; in other words, [3H]-5-HT sites 

which were not sensitive to 8-OH-DPAT (Middle 

miss and Fozard, 1983; Pezos and Palacios, 1985), 

had high affinity for some beta-blocking ligands 

such as [125I]-cyan pindolol in rodents (Hoyer et 

al., 1985b), but much less so in non-rodents and 

primates (Hoyer et al., 1986). 

5-HT1C: 

The 5-HT1C receptor, later known as the 5-HT2C 

receptor, was discovered and characterized over 

30 years ago. It is a G-protein-coupled receptor 

(GPCR) that is involved in various clinical 

applications and has a complex gene structure. The 

5-HT2C receptor has been extensively studied and 

found to have therapeutic potential in treating 

major depression, obesity, addiction, 

schizophrenia, epilepsy, and other disorders. It is 

affected by established antidepressants and 

antipsychotics and may play a role in 

antipsychotic-induced weight gain. Ligands that 

target the 5-HT2C receptor, such as antagonists 

and agonists, have been developed and tested for 

their therapeutic efficacy. The 5-HT2C receptor is 

also being investigated for its potential as a 

biomarker or predictor of treatment response in 

major depressive disorder[24-25]. 

5-HT1D: 

The 5-HT1D receptor is involved in various 

physiological processes. It has been found that 

brain stem-derived serotonin inhibits afferent 

transmission in the monosynaptic stretch reflex 

exclusively via 5-HT1D receptors[26].In the 

context of hepatocellular carcinoma (HCC), 

Paeoniflorin (PF) has been shown to regulate HCC 

progression by downregulating 5-HT1D and 

blocking the Wnt/β-catenin pathway[27]. In 

diabetic rats, 5-HT1D receptors inhibit 

noradrenergic-induced vasoconstrictions via the 

nitric oxide pathway[28]. Additionally, in the 

mesenteric vasculature, 5-HT1D receptors 

mediate serotonergic-induced sympathoinhibition 

of noradrenergic outflow[29]. The role of 5-HT1D 

receptors in cardiac regulation and the influence of 

fluoxetine, an antidepressant that increases 

serotonin levels, remain unclear[30]. -HT1D 

receptor has been cloned, and functionally 

expressed in recombinant systems; ligands can 

label it specifically (Zgombick et al., 1995, 1996, 

1997), although most of them will also label 5-

HT1B receptors . 5-HT1D selective antagonists 

have been developed for migraine, with the hope 

of avoiding cardiovascular side effects, but with 

less success than anticipated (see, for example, 

PNU-142633; McCall et al., 2002). 

5-HT1E: 

5-HT1E is a receptor that is involved in signalling 

pathways related to cyclic AMP (cAMP) and 

extracellular-signal related kinases (ERK). 

Activation of 5-HT1E receptor by serotonin leads 

to the activation of both cAMP and ERK pathways 

in HEK293 cells, and this signalling is dependent 

on a Gαi-linked cascade[31-32].The involvement 

of Gβγ and Gq in 5-HT1E activation is not 

observed[33]. Protein kinase A (PKA) inhibition 

only affects ERK signalling, not 

cAMP[34].Serotonin-stimulated ERK 

phosphorylation is solely dependent on G protein 

signalling and is not affected by the absence of β-



Subba. Dil Prasad , Int. J. of Pharm. Sci., 2024, Vol 2, Issue 3, 260-277 |Review 

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                   264 | P a g e  

arresting[35]. Knockdown of 5-HT1E reduces the 

expression of genes related to cell cycle regulation 

and survival, leading to decreased cell survival . 

Additionally, 5-HT1E can regulate the expression 

of other genes such as Receptor activity modifying 

protein 1 (RAMP1) and Nuclear receptor 1 

(NR4A1) . The presence of 5-HT1E receptors in 

the hippocampus suggests a possible role in 

memory regulation. The 5-ht1E receptor was first 

detected in human brain membranes ( using 

radioligand binding studies that found that 5-HT, 

in the presence of blocking agents for other 5-HT1 

subtypes that were known at that time (5-HT1A, 5-

HT1B, 5-HT1C/2C), demonstrated a biphasic 

competition curve to 5-CT (Leonhardt et al., 1989; 

Miller and Teitler, 1992; Bruinvels et al., 1993; 

Barone et al., 1994). 

5-HT1F: 

5-HT1F receptor agonist that has shown potential 

therapeutic effects in the treatment of various 

conditions. It has been found to stimulate 

mitochondrial biogenesis and accelerate renal 

recovery in acute kidney injury (AKI) models[36]. 

A Lasmiditan has been shown to induce 

mitochondrial biogenesis and suppress 

neuroinflammation in the spinal cord, leading to 

the amelioration of mechanical allodynia in 

neuropathic pain[37]. In preclinical models of 

migraine and cluster headache, Lasmiditan has 

demonstrated the ability to reduce trigeminus 

vascular activation and alleviate cranial autonomic 

manifestation. The 5-HT1F receptor could be 

described as a pure product of molecular biology: 

It was identified by homology screening starting 

from the existing known 5-HT1 receptor 

sequences (Adham et al., 1996, 1997). The 

receptor is still relatively poorly characterized; it is 

pharmacologically and structurally close to 5-

ht1E, but has been the subject of intense research 

(Adham et al., 1994b; Phoebus et al., 1996) since 

Sumatriptan, the 5-HT1B/1D agonist, also has 

affinity for 5-HT1F receptors. 

The 5-HT2 receptors belong to the superfamily of 

G-protein coupled receptors, and consists of three 

subtypes: 5-HT2A, 5-HT2B and 5-

HT2C(formerly known as the 5-HT2, 5-HT2F and 

5-HT1C, respectively) receptors with related 

molecular structure, amino acid sequence and 

signalling properties (Hoyer et al. 1994; Leysen, 

2004). 

There are four  5-HT2 receptors : 

5-HT2A 

5-HT2B 

5-HT2C 

5-HT2F 

The 5-HT2A and 5-HT2B receptors are both 

involved in various physiological processes. 

Activation of the 5-HT2A receptor has been linked 

to atypical functioning of organs other than the 

lungs in asthma, as well as psychoactive effects 

and hallucinogenic properties of certain drugs[38-

39]. On the other hand, the 5-HT2B receptor has 

been associated with adverse effects, including 

cardiac valvopathy, and is important for 

embryonic development[40]. The 5-HT2B 

receptor has also been found to play a role in the 

modulation of respiratory interneurons and 

motoneurons, suggesting its involvement in 

respiratory activity . Additionally, the 5-HT2B 

receptor has been shown to be a target for the 

development of no hallucinogenic psychedelic 

analogy with therapeutic effects . Overall, both the 

5-HT2A and 5-HT2B receptors have distinct roles 

and implications in various physiological and 

pharmacological processes. the 5-HT2C receptor 

is a serotonin receptor that has been implicated in 

social behaviour and the regulation of body 

weight. It plays a complex role in different social 

contexts in zebrafish, influencing social 

investigation, social novelty, and mirror-induced 

aggressive displays[41-42].In the context of 

obesity, 5-HT2C receptors have been targeted by 

agonists and positive allosteric modulators 

(PAMs) as potential anti obesity medications. 5-
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HT2F receptor was explored using a variety of 

structurally different compounds in a radioligand 

binding assay. In addition, the 5-HT2F receptor 

was shown to stimulate production of inositol 

1,4,5-trisphosphate in the transformed cells. Based 

on the affinities of the compounds tested[43]. 

5-HT3 are five subtypes : 

5-HT3a 

5-HT3b 

5-HT3c 

5-HT3d 

5-HT3e 

The 5-HT3 receptor is a pentameric ligand-gated 

ion channel that plays a role in various 

physiological processes and is a therapeutic target 

for psychiatric and neurological disorders. 

Humans have five different subunits (A-E) that 

can form heteromeric receptors[44].These 

receptors are found not only on the cell membrane 

but also in intracellular and cell-free mitochondria, 

where they can impact mitochondrial function[45]. 

The ligand binding region of the 5HT3A subunit is 

conserved across different species, suggesting 

evolutionary significance[46]. The intracellular 

domain of the 5-HT3A subunit interacts with the 

resistance to inhibitors of choline esterase (RIC-3) 

protein, and specific amino acid residues are 

critical for this interaction[47].The distribution of 

5-HT3 receptors is wider than the nervous system, 

and there is potential for targeting these receptors 

in conditions involving metabolic or inflammatory 

disorders[48].Additionally, a 5-HT3 receptor 

modulator containing heterocyclic nitrogen has 

been developed and shows promise for treating 

diseases related to the 5-HT3 receptor . The 5-

HT3A receptor is a member of the pentameric 

ligand-gated ion channel family and plays a role in 

neurotransmission and psychiatric disorders. 

Multiple cryo-electron microscopy structures have 

been determined for the 5-HT3 receptor, but 

hydrophobic collapse of the transmembrane pores 

in molecular dynamics simulations has been 

observed. The 5-HT3B gene encodes for the 5-

HT3B subunit of the serotonin receptor type 3 (5-

HT3), which is involved in chemotherapy-induced 

nausea and vomiting during antiemetic therapy 

with 5-HT3 receptor antagonists. Mutations in the 

H3.3B gene have been associated with certain 

human cancers, including colorectal cancer 

(CRC). Novel genes encoding 5-HT(3C), 5-

HT(3D), and 5-HT(3E) have recently been 

described but the functional importance of these 

proteins is unknown. In the present study, in silico 

analysis (confirmed by partial cloning) indicated 

that 5-HT(3C), 5-HT(3D), and 5-HT(3E) are not 

human-specific as previously reported: they are 

conserved in multiple mammalian species but are 

absent in rodents. Expression profiles of the novel 

human genes indicated high levels in the 

gastrointestinal tract but also in the brain, Dorsal 

Root Ganglion (DRG) and other tissues. 

Following the demonstration that these subunits 

are expressed at the cell membrane, the functional 

properties of the recombinant human subunits 

were investigated using patch clamp 

electrophysiology. 5-HT(3C), 5-HT(3D), and 5-

HT(3E) were all non-functional when expressed 

alone[49]. All other subunit subtypes must 

heterotetrametric with 5-HT3A subunits to form 

functional channels. Additionally, there has not 

currently been any pharmacological difference 

found between the heteromeric 5-HT3AC, 5-

HT3AD, 5-HT3AE, and the homomeric 5-HT3A 

receptor. These subunits may be the same (homo 

pentameries 5-HT3A receptors) or different 

(heterotetrametric receptors, usually comprising of 

5-HT3A and 5-HT3B receptor subunits), with the 

latter having a number of distinct 

properties.Thompson AJ, Lummis SC. 5-HT3 

receptors. Curr Pharm Des. 2006. 

5-HT4: 

5-HT4 receptors are a promising target for the 

treatment of depression, cognitive impairment, 

and gastrointestinal (GI) motility disorders. 
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Activation of 5-HT4 receptors has been associated 

with improved learning and memory in 

depression[50]and pro-cognitive effects in animal 

models[51].In the GI tract, 5-HT4 receptor 

agonists stimulate propulsive motility, making 

them potential treatments for constipation[52-53] . 

These agonists act locally in the gut mucosa, 

minimizing access to systemic 5-HT4 receptors 

and reducing unwanted side effects[54].The 

structure-activity relationship of 5-HT4 receptor 

agonists has been studied, leading to the design of 

novel partial agonists with potential biological 

activity . The presence of 5-HT4 receptors in the 

epithelial layer of the human intestines supports 

the concept that mucosal 5-HT4 receptors could be 

a safe and effective therapeutic target for 

constipation . Overall, 5-HT4 receptors hold 

promise for the treatment of depression, cognitive 

disorders, and GI motility disorders. There are 10 

subtypes of 5-HT4- 

5-HT4a 

5-HT4b 

5-HT4c 

5-HT4d 

5-HT4e 

5=HT4f 

5-HT4g 

5-HT4h 

5-HT5i 

5-HT4n 

5-HTa: 

The 5-HT4a receptor is a member of the serotonin 

receptor family and is commonly expressed in 

various systems in the body, including the central 

nervous system, gastrointestinal system, 

cardiovascular system, and urinary 

system[55].Activation of the 5-HT4a receptor has 

been shown to protect against respiratory 

depression caused by opioids, suggesting its 

potential role in the fine-tuned recovery from 

opioid-induced respiratory depression[56]. 

Differential internalization has been observed 

between the two splice variants of the 5-HT4 

receptor, 5-HT4a and 5-HT4b, with only the 5-

HT4b receptor undergoing time-dependent 

internalization upon agonist stimulation[57] .The 

5-HT4a receptor has been found to be 

palmitoylated, and stimulation with agonist 

increases the turnover rate of receptor-bound 

palmitate, suggesting a functional role for 

palmitoylation/palmitoylation in 5-HT4a receptor 

signaling. 

5-HTb: 

The h5-HT4b receptor undergoes time-dependent 

internalization upon agonist stimulation, while the 

h5-HT4a receptor does not[58]. The 5-HT4b 

receptor is co expressed with the 5-HT4a receptor 

in various tissues, including the cardiac atrium and 

ventricle[59]. The pharmacological properties of 

the 5-HT4a and 5-HT4b receptors are similar, and 

their binding affinities and agonist potencies 

correlate with their effects in human atrium[60]. In 

early Alzheimer's disease patients, there is an 

upregulation of cerebral 5-HT4 receptor binding, 

which is positively correlated with amyloid-β 

burden and negatively correlated with cognitive 

function[61]. The 5-HT4 receptor may play a role 

in memory and learning, and its activation has 

been suggested to modulate acetylcholine release 

and reduce amyloid-β accumulation[62]. 

5-HTc 

The C terminus of 5-HT4c has a high number of 

putative phosphorylation sites[63]. The four splice 

variants of the 5-HT4 receptor, including 5-HT4c, 

have an identical pharmacological profile and 

ability to stimulate adenylyl cyclase activity in the 

presence of 5-HT.The 5-HT4 receptor is known to 

be involved in learning and 

memory[64].Activation of the 5-HT4 receptor 

stimulates the extracellular signal-regulated kinase 

(ERK) pathway, which is independent of protein 

kinase A (PKA) .The 5-HT4 receptor may use the 

ERK pathway, in addition to the cAMP/PKA 

signaling pathway, to control memory processes . 
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5-HT4d and 5-HT4e. 

The 5-HT4 receptor has different splice variants, 

including 5-HT4(e) and 5-HT4(d). The 5-HT4(e) 

receptor is found in the brain and heart atrium, 

while the 5-HT4(d) receptor is stably expressed in 

CHO cells. The binding profile of 5-HT4 ligands 

for the 5-HT4(e) receptor is consistent with other 

isoforms, but the potency of agonists in functional 

assays is inversely correlated with their affinities 

in binding assays[65] The 5-HT4(d) receptor has a 

high affinity for 5-HT4 ligands and is more 

efficiently coupled to its effector than the 5-

HT4(e) receptor . The C-terminal tails of 5-HT4 

receptor isoforms may influence their functional 

properties, as seen with the different agonist 

efficacies of renzapride at the 5-HT4(d) and 5-

HT4(e) receptor  .The 5-HT4(d) receptor also 

displays constitutive activity and some ligands 

with antagonist properties act as partial 

agonists[66]. 

5-HTf 

5-HTg 

5-HTh 

5-HTi 

5-HTn 

The 5-HT4 receptor is a subtype of the 5-

hydroxytryptamine (5-HT) receptor family that 

promotes cyclic AMP formation. It is coded by a 

complex gene and has multiple variants, including 

5-HT4n[67]. 

The 5-HT4 receptors couple to the stimulatory Gs’ 

protein and include 4 isoforms (5-HT4a, 5-HT4b, 

5-HT4e, 5-HT4f) in mouse (Hernandez & 

Janson’s, 2010) and at least 10 different splice 

variants (5-HT4a, 5-HT4b, 5-HT4c, 5-HT4d, 5-

HT4e, 5-HT4f, 5-HT4g, 5-HT4hb, 5-HT4i, and 5-

HT4n) in human (Bockaert,Claeysen,Compan, & 

Dumuis, 2004) the 5-HT4 receptor had been well. 

5-HT5 subtypes: 

5-HT5A 

5-HT5B 

The 5-HT5A receptor plays a critical role in 

cognitive processes, but further studies are needed 

to determine its specific aspects and functions[58]. 

5-HTP, a precursor to serotonin, has significant 

physiological effects and is involved in the 

treatment of various neurological and metabolic 

diseases[69]. A high-performance liquid 

chromatographic method has been developed for 

the analysis of 5-HT in cell extracts and culture 

medium, allowing for the investigation of 

drug/condition-response relationships in vitro[70]. 

Increased levels of 5-HT and its metabolite have 

been observed in mutant mice and patients with 

cerebellar atrophy, and pharmacotherapy with 5-

HT precursors has shown promise in improving 

motor coordination .Compounds that bind to 5-

HT5 receptors have been developed and may have 

potential therapeutic applications in 

neurodegenerative and neuropsychiatric 

disorders[71]. The 5-HT5A receptor is a member 

of the 5-HT receptor family and signals through 

the Gi/o protein. It is involved in nervous system 

regulation and is a potential target for the treatment 

of various neurological disorders, including 

psychosis, depression, schizophrenia, and 

neuropathic pain[72]. However, the 5-HT5A 

receptor is the least understood serotonin receptor, 

and there is a lack of selective agonists and 

antagonists for this receptor .Recent studies have 

shown that activation of the 5-HT5A receptor in 

parvalbumin interneurons in the hippocampal 

dentate gyrus plays a role in the delayed 

behavioural response to antidepressants[73] 

.Additionally, the peripheral 5-HT5A receptors 

have been found to inhibit cardiac sympathetic 

neurotransmission, and their role in type 1 

diabetes-related cardiopathies has been 

investigated[74].These findings provide insights 

into the function and potential therapeutic 

targeting of the 5-HT5A receptor in various 

neurological and cardiovascular conditions. 

5-HT5B: 
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The 5-ht5b receptor subtype has been studied in 

the context of Rett syndrome, where it was found 

to be dysregulated[75].Unlike other cell surface 

receptors, 5-ht5b is located in endosomes and 

interacts with 5-HT1A receptors, reducing their 

surface expression .This interaction is mediated by 

specific trans-membrane domains and suggests a 

regulatory role for 5-ht5b in the activity of other 5-

HT receptors[76]. The 5-HT5 receptor family 

consists of two members: 5-HT5a and 5-HT5b 

receptors. The 5-HT5a receptor has been identified 

in rodents and       humans, whereas the 5-HT5b 

receptor is expressed only in rodents (Nelson, 

2004). The roles and signal transduction pathways 

triggered by 5-HT5a and 5-HT5b receptors in the 

fatal brain have yet to be identified. 

5-HT6: 

The 5-HT6 receptor is a serotonin receptor subtype 

that is primarily expressed in the central nervous 

system. It plays a role in neurodevelopmental 

processes and is involved in cognitive processes. 

Pharmacological inhibition of the receptor has 

shown pro-cognitive effects in animal models of 

cognitive impairment. Several 5-HT6 receptor 

antagonists have been evaluated in clinical studies 

for the treatment of cognitive deficits associated 

with Alzheimer's disease (AD) and other 

neurological disorders. However, the outcomes of 

these studies have been largely disappointing. 

There is also potential for 5-HT6 receptor 

antagonists to be used in the management of 

neuropsychiatric symptoms in dementia. 

Understanding the structural basis and signaling 

pathways of the receptor can aid in the design of 

more effective medications for neuropsychiatric 

disorders[77-78]. Serotonin receptor 5-HT6 is 

involved in cognition and Alzheimer’s disease 

(AD) development. However, the mechanism of 5-

HT6 in AD pathology is not clear. 5-HT6 receptor 

mRNA has not been found in the peripheral tissue, 

suggesting that compounds acting at this receptor 

may have limited peripheral side effects (Hannon 

& Hoyer, 2008). Given the distribution of 5-HT6 

receptors in brain, particularly in areas associated 

with learning and memory, much research has 

focused on the role of this receptor in cognitive 

function. 5-HT6 receptors have been identified in 

areas of the rat and human brain associated with 

learning and memory: hippocampus, CA1, CA3, 

dentate gyrus, olfactory tubercles, cerebral cortex, 

nucleus accumbent, and striatum.[ T.P. Blackburn] 

The notion that several atypical antipsychotic 

agents such as clozapine, quetiapine, and 

olanzapine possess high affinity for the 5-HT6 

receptor. 

5-HT7 subtypes: 

5-HT7A 

5-HT7B 

5-HT7D 

The 5-HT7 receptor is a serotonin receptor that is 

primarily found in the nervous system and 

gastrointestinal tract. It plays a role in regulating 

mood, cognition, digestion, and vasoconstriction. 

In skeletal muscle microcirculation, the 5-HT7 

receptor mediates arteriolar dilation in response to 

serotonin[79]. The receptor is also implicated in 

neurodegenerative diseases and has potential 

therapeutic implications . However, there are 

challenges in studying the 5-HT7 receptor, as 

current antibodies lack specificity in 

distinguishing between wild-type and knockout 

tissues[80]. Further research is needed to 

understand the signaling pathways and cellular 

mechanisms involved in the activation of the 5-

HT7 receptor and to develop more specific 

antibodies for its detection. The 5-HT7 receptor 

plays a significant physiological role in the 

regulation of REM sleep, diurnal rhythm, pain, 

thermoregulation, mood and hippocampus-

dependent cognitive processes (Roberts and 

Hedlund, 2012). The exact function of 5-HT7 

receptors in memory and cognition is still unclear. 

5-HT7 receptors are metabotropic receptors and 

highly expressed in specific thalamic nuclei as 
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well as limbic regions (Hannon and Hoyer, 2008). 

In humans, the presence of three subtypes (5-

HT7A, 5-HT7B, and 5-HT7D) has been observed 

(Heidmann et al., 1997). To date, no radioligands 

are readily available for human PET studies of this 

receptor. However, promising attempts for ligand 

development have been made (Hansen et al., 2014; 

Kumar and Mann, 2014; Deau et al., 2015). 

5-HT7A: 

Serotonin receptors 5-HT1A and 5-HT7 are 

involved in the development of various 

psychopathologies. Some data indicate that there 

is an interplay between 5-HT1A 5-HT7 receptors 

that could be implicated in the regulation of their 

function. This work analyzed the effects of chronic 

5-HT7 activation on the functional activity of 5-

HT7 and 5-HT1A receptors, on the corresponding 

protein levels, and on the expression of genes 

encoding 5-HT7 and 5-HT1A receptors in the 

mouse brain[81]. 

5-HT7B: 

The 5-HT7 receptor has multiple isoforms, 

including 5-HT7(a), 5-HT7(b), and 5-HT7(d)[82] 

.The 5-HT7(b) isoform has been identified in 

human placental cDNA and shows high affinity 

for ligands such as 5-carboxyamidotryptamine (5-

CT) and 5-hydroxytryptamine (5-HT)[83] .It 

couples positively to adenylyl cyclase and can 

stimulate cAMP production[84]. 

5-HT7D: 

5-HT7D receptor are isoforms which exhibits 

distinct trafficking patterns and internalization 

compared to other isoforms[85]. Activation of the 

5-HT7 receptor promotes NMDA receptor activity 

and enhances NMDA-evoked peak currents[86]. 

The serotonergic system, regulated by the 5-HT7 

receptor, plays a role in blood glucose regulation . 

Additionally, the 5-HT7 receptor is involved in the 

pathophysiology of various disorders and can be 

targeted for antidepressant therapy and context of 

irritable bowel syndrome (IBS), the 5-HT7 

receptor is implicated in the pathogenesis of both 

IBS with diarrhoea (IBS-D) and IBS with 

constipation (IBS-C), with increased expression in 

the brain and colon. 

RESULT : 

The therapeutic potential of targeting serotonin 

receptors for the treatment of both neurological 

and metabolic disorders is an active area of 

research, with pharmacotherapeutic interventions 

showing promising results. Understanding the 

intricate interplay between serotonin signaling and 

neurological/metabolic pathways is essential for 

the development of effective therapeutic 

strategies. This review provides a comprehensive 

overview of serotonin’s involvement in 

neurological and metabolic disorders, highlighting 

its significance as a potential target for the 

management of these conditions. 

CONCLUSION:  

serotonin is a multifunctional neurotransmitter and 

hormone that exerts profound effects on both 

neurological and metabolic systems. Serotonin 

represents a promising avenue for the development 

of innovative treatments for neurological and 

metabolic disorders. By unravelling the 

complexities of serotonin biology and harnessing 

its therapeutic potential, we may pave the way for 

improved outcomes and enhanced quality of life . 
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