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MINI REVIEW 

Role of serotonin in heart valve disease progression 

Sophie Miller 

INTRODUCTION 

erotonin is released locally by shear stress while passing 
through a defective valve, according to changes in platelet num-

-ber and concentrations of chemicals released by platelets in
individuals with valvular illness. As a result, any functional alterations 
in the valves (such as bicuspid aortic valves and changes caused by 
degeneration) may proceed as a result of locally produced serotonin. 
Local serotonin measurement is not achievable due to serotonin 
release during plasma sampling and preparation. However, we believe 
that serotonin may have a role in valvular illness in general, and that 
patients may benefit from treatments that reduce serotonin's effect on 
the heart. Heart valve dysfunctions such as stenosis or insufficiency 
are significant disorders that, if left untreated, can lead to heart 
failure. The possible therapeutic alternatives include valve 
replacement by open cardiac surgery or percutaneous catheter 
method. To yet, no pharmaceutical treatments have been found to be 
effective. A century ago, acute rheumatic fever was the leading cause 
of valvular heart disease, but it has all but vanished from the Western 
world in recent decades [1]. Aortic valve stenosis can be caused by a 
variety of factors, including congenital bicuspid aortic valves. 
Furthermore, small intestinal Neuro-Endocrine Tumor (NET) 
induced valve damage on the right side of the heart is well-known. 

Rheumatic Heart Disease Following Acute Rheumatic Fever (ARF) 

Streptococcal infection, which commonly begins in the throat, causes 
ARF [2]. The method by which streptococcal infection causes heart 
and brain affection, resulting in chorea, is unknown, however, 
similarities between antigens at affected structures and specific 
streptococcal strains have been widely accepted [3]. Nonetheless, no 
evidence of a direct bacterial infection of the heart or brain has been 
found. By establishing immunity or taking antibiotics, the patient 
may be able to overcome the causative streptococcus Inflammation of 
the affected organs, such as the heart and brain, occurs during the 
acute phase of the infection or with subsequent reinfections.

 Echocardiography can detect subclinical valve inflammation 
during the acute phase and can also be used to diagnose heart failure. 
When the streptococcus is destroyed, the inflammation subsides, 
and the patient becomes asymptomatic. Due to the progressive 
degradation of cardiac valves, most commonly on the left side of 
the heart that is exposed to systemic pressure; cardiac symptoms 
may resurface after decades. Surprisingly, right-sided valves that 
are subjected to lesser pressure rarely acquire chronic alterations. 
Septal deficiencies, which cause greater pressure in the heart's right 
chambers, are more prone to valvular alterations [4]. This shows 
that the initial rheumatic inflammation affects all of the heart's 
valves. Flow variations with shear stress may thus play a significant 
influence in the evolution of valvular abnormalities. 

Aortic Stenosis in Congenital Bicuspid Aortic Valve 

Bicuspid aortic valve affects up to 2% of infants at birth, and 
it can lead to valvular illness later in life [5]. At birth, these valves 
show no evidence of inflammation or other abnormalities. 
Despite this, bicuspid valves predispose to aortic stenosis [5], 
suggesting that flow disruption alone can cause valvular illness 
in the absence of pre-existing inflammation. As a result, it's 
possible that in bicuspid aortic valves, flow changes alone can cause 
valvular disease, whereas in rheumatic valvular disease, systemic 
pressure and flow disturbances are required for progressive valvular 
damage after the initial structural changes caused by pharyngeal 
streptococcal infection. 
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ABSTRACT 
Some serotoninergic medications and neuroendocrine tumors that 
produce serotonin (5-HT) have been shown to cause valvular heart 
disease by stimulating valve cell proliferation via contact with a 5-HT 
receptor type 2B. Serotonin may play a role in the pathophysiology of 
progressive valvular disease, such as rheumatic fever complications, 
people with congenital bicuspid aortic valves, or patients with degenera-

-tive aortic valve stenosis. Both the right and left-side cardiac valves
appear to be affected by the first inflammation in acute rheumatic fever.
Chronic right-sided valve illness occurs in some patients, particularly in
those with septum anomalies, whereas left-sided valves are generally
afflicted, implying that high flow velocity and systemic pressure adjacent
to the valves may play a role in the etiology. Serotonin is carried in
granules in blood platelets.
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Neuroendocrine Tumor Heart Disease 
NETs from the small intestine with liver metastases are known to 
cause valvular heart disease. The valves on the right side of the heart 
are most commonly impacted. Left-sided heart disease, on the other 
hand, is possible. There was no prior valvular inflammation or 
valvopathy in these patients, and the involvement of the right-sided 
valves on the low-pressure side of the heart demonstrates that 
systemic pressure is not required to trigger progressive valvular illness.
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It is unknown if free serotonin circulates or its half-life in blood due 
to the uncertainties in evaluating serotonin in blood. As a result, 
serotonin should not be thought of as a hormone, but rather as a 
powerful and potentially hazardous signaling molecule carried in 
platelet granules and released as needed. Damage to platelets caused 
by shear stress caused by flow perturbations near valves can result in 
local serotonin release. The link between idiopathic 
thrombocytopenic purpura and aortic valve dysfunction is very 
significant. 

CONCLUSIONS 

The 5HT(2B) serotonin receptor transmits the changes in the valves, 
and a particular antagonist, maybe in combination with a 5HT 
synthesis inhibitor like telotristat, could be utilized to prevent 
increasing valvular illness. The focus on local platelet release of 
serotonin in the region of the valves as a putative driving force of 
valvular disease is a novel component of this review. Clinical trials 
using 5HT (2B) receptor antagonists on patients with valvular disease 
will be required to confirm our theory. 
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The Enterochromaffin (EC) cell, which produces the majority of 
serotonin in the body, gives rise to small intestine NETs [6]. Platelets, 
as well as the platelets themselves, transport serotonin in the blood 
after serotonin uptake in megakaryocytes. Serotonin receptors 
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human valves and pathological valves caused by NETs. 
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release of serotonin from platelets during blood sample and plasma 
preparation. It is, however, assumed to be quite low. The Serotonin 
Transporter (SERT), which pumps serotonin into cells, is one of the 
major causes of low serotonin levels. Platelets and endothelial cells 
express it [11]. In mice, a mutation in the 5-hydroxytryptamine 
transporter gene induces valvopathy, illustrating the necessity of 
maintaining a low serum serotonin level. 

Furthermore, activated platelets were recently found to support an 
osteogenic programme and the advancement of calcific aortic valve 
stenosis, and the serotonin receptor type 2B was recently revealed to 
mediate mineralization in murine valvular interstitial cells. 

Effect of serotonin in valvular heart disease due to 
flow interference 

Serotonin is mostly created in EC cells and carried through the 
bloodstream by platelets, where it is stored in granules [12]. When 
exposed to damaged endothelium or, more likely, because to physical 
strain caused by flow fluctuations, these granules degranulate. It is 
commonly recognized that aortic stenosis patients' red blood cells can 
be damaged, resulting in anemia. Platelets may also be damaged, as 
these people may also develop thrombocytopenia. In vitro closure 
time studies revealed that platelet function was prolonged in a large 
proportion of patients with aortic stenosis. 

In aortic stenosis, a decrease in high molecular weight Von 
Willebrand factor reflects the high shear stress [13]. Patients with 
aortic stenosis have reduced platelet function, which can 
contribute to bleeding. Platelet-derived serotonin has been 
implicated in the development of fibrosis as a result of vascular 
disease. We are unaware of any study that has tested serotonin in 
blood from the left ventricle in patients with aortic stenosis. 
Unfortunately, blood sample and the separation of blood 
corpuscles from plasma cause platelets to release serotonin, 
concealing possible modest serotonin concentration differences in 
the heart [14].
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