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ABSTRACT

Myocardial infarction (MI), a leading cause of death globally, is primarily caused by coronary artery blockage and the resulting myocardial ischemia.
The epidemiology, molecular processes, clinical biomarkers, and treatment approaches of MI are all included in this review. In addition, the
traditional antiplatelet treatments and new natural inhibitors such as disintegrin from snake venom, special attention is given to the platelet
integrin allbB3 receptor, whose crucial function in MI pathogenesis is reviewed. Several studies conducted between 2018 and 2023 demonstrated
that allbB3 plays a crucial role in mediating fibrinogen-dependent platelet aggregation and thrombus stability after plaque rupture. Using allbB3
inhibitors during high-risk percutaneous coronary intervention (PCI) was justified by these findings. The recent studies done in 2024-2025 have
broadened our understanding by showing that allbp3 has a role in leukocyte-platelet interactions, thrombosis, inflammatory signalling, and plaque
progression, indicating that its functions extend beyond hemostasis. Vascular damage and repair are reviewed in connection with important
molecular pathways implicated in MI development, such as PI3K/Akt, Notch, NLRP3/Caspase-1/IL-18, TLR4/MYD88/NF-xB, JAK/STAT, and TGF-
B/SMADs. The growing clinical significance of diagnostic biomarkers such as troponins, CK-MB, VEGF-A;¢sb, and MMP-28 is underlined. In
summary, allbf3 continues to play a key role in thrombus formation by binding fibrinogen and encouraging platelet aggregation; however, recent
data suggest that it also plays a role in vascular inflammation and atherogenesis, making it a viable target for the treatment of MI both acutely and

over the long term.
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INTRODUCTION

A collection of conditions that impact the heart and blood vessels is
collectively referred to as cardiovascular disease (CVD). Heart
disease, peripheral arterial disease, stroke, and rheumatic heart
disease are the main categories [1]. The term "myocardial
infarction” (MI) describes the permanent death of heart muscle
tissue brought on by extended myocardial ischemia as a result of
decreased or obstructed coronary blood flow [2]. Acute or chronic
myocardial ischemia brought on by an imbalance between the
supply and demand of oxygen causes MI, the most severe type of
coronary heart disease (CHD). Following MI, myocardial injury or
necrosis is characterized by increased cardiac biomarkers,
supported by clinical evidence that aligns with electrocardiogram
changes, imaging confirmation of new damage to viable
myocardium, or a sudden abnormality in regional wall motion. One
of the clinical indicators of MI is severe and persistent chest pain,
which frequently coexists with nausea, sweating, and dyspnea.
Angina, ischemic episodes, severe to fatal arrhythmias, and
congestive heart failure (CHF) are among the complications of MI
[3]. The main cause of M], also known as a heart attack, is a decrease
in or cessation of the blood supply to a portion of the heart, which
results in the heart muscle becoming necrotic [4]. Cardiovascular
diseases are one of the most prevalent causes of death in the world,
with acute cardiovascular events responsible for over 20 million
deaths annually [5]. Cases of MI are increasingly reaching levels
comparable to those in industrialized nations, emphasizing the need
for stronger preventive measures [6]. In India, MI is affecting a
growing number of young individuals [7]. MI, a major cause of death
worldwide, is particularly prevalent in South Asian countries like
India, Bangladesh, and Pakistan. In these nations, younger
individuals under 45 have a higher MI prevalence than older adults,
unlike in developed countries. India has a CVD mortality rate of
272/100,000, exceeding the global average, with MI responsible for
31.7% of deaths, driven by genetic and lifestyle factors [8-13].
Polymorphisms in the ITGB3 gene, which encodes the allbf3
integrin receptor, have been detected among South Asian

populations, including Bangladeshi patients undergoing
percutaneous coronary intervention. These polymorphisms may
lead to higher platelet reactivity and thrombotic risk. Natural
compounds isolated from Lespedeza cuneata have shown antiplatelet
and antithrombotic properties by inhibiting ollbf3, MAPK, and
PI3K/Akt signalling pathways [14, 15]. allbB3 receptor inhibitors
reduce arterial blockage and improve blood flow to stop further
complications by preventing platelet aggregation and thrombus
formation in MI. Antagonists of the allbB3 integrin receptor reduce
thrombus formation by blocking fibrinogen binding, thereby inhibiting
platelet aggregation [16]. The main objective of this review is to
investigate the function of allbB3 receptors in MI, with an emphasis on
how they contribute to thrombus formation and platelet aggregation.
Its objectives are to analyze new and existing allbBf3 inhibitors,
determine how well they work as treatments, and investigate ways to
improve antiplatelet therapy for better MI prevention and
management. In this review, a comprehensive literature search was
conducted using various search engines such as public databases,
including PubMed, the National Library of Medicine, and Google
Scholar. The selection criteria encompassed original research articles,
meta-analyses, and review articles published between 2018 and 2025.
The primary focus was on studies related to the allbf3 receptor,
platelet activation and inactivation, myocardial infarction, and
coronary heart disease. Additionally, research on allbB3 receptor
inhibitors was included to explore their therapeutic significance. The
search strategy involved the use of specific keywords to ensure the
inclusion of relevant and high-quality studies. This approach provided
a comprehensive understanding of the role of allbB3 receptors in
cardiovascular diseases.

Etiology and pathophysiology

Urban Indians have a higher body mass index (BMI) than rural
people, and abdominal obesity is a greater predictor of ischemic
heart disease (IHD) risk than overall obesity [17]. Visceral fat causes
persistent low-grade inflammation, leading to elevated systemic
markers, including high-sensitivity C-reactive protein (hs-CRP),
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which is a consistent predictor of coronary heart disease (CHD) risk
[18]. These inflammatory signals contribute to endothelial
dysfunction, which is a characteristic of early atherosclerosis [19].

Endothelial damage exposes subendothelial collagen and von
Willebrand factor, which promote platelet attachment. Platelets
activate in response to pro-inflammatory cytokines released during
metabolic stress (e. g, TNF-a, IL-6), altering the conformation of
allbB3 integrin receptors. This alteration allows fibrinogen to bridge
across platelets, facilitating aggregation and thrombus formation,
which is critical to the etiology of myocardial infarction (MI).
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Inflammation-driven activation of allbf3 is a crucial step in
thrombotic occlusion of coronary arteries, regardless of the initial
trigger (e. g. plaque rupture, erosion, or stress-induced endothelial
damage). The resulting ischemia causes myocyte injury, which
includes sarcolemmal rupture, calcium overload, myofibril
relaxation, and eventually necrosis [21-23] (fig. 1).

Furthermore, psychological stressors-such as social isolation or
depression-can activate the sympathoadrenal system, raising
circulating catecholamines that further aggravate endothelial
dysfunction and promote platelet hyperreactivity [18].
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Fig. 1: Schematic representation of the pathophysiology of myocardial infarction: This fig. demonstrates the formation of MI through
endothelial damage and its dysfunction by the formation of plaque and the production of inflammatory cytokines

Biomarkers for myocardial infarction

Normal blood myoglobin levels range from 6 to 85 ng/ml; they begin
to rise two hours after AMI begins, peak between 6 and 9 h later, and
then drop to baseline within a day [24]. Three isoenzymes make up
the dimeric enzyme creatine kinase (CK): CK-BB (CK1), CK-MB
(CK2), and CK-MM (CK3). M and B are the two subunits that make up
CK [25]. There are two groups in CK-MB: MB1 and MB2. MB2 enters
the blood, accompanied by a notable shift in the MB2 ratio when AMI
occurs. An MB2 ratio of 21.5 is thought to indicate AMI. CK-MB has a
97% negative predictive value within the first six hours of AMI
diagnosis, making it a very effective biomarker for this diagnosis
[26]. Changes in cTn, in conjunction with clinical signs and ECG, may

be used to detect AMI early on, following the development of chest
discomfort, thereby reducing mortality. There is also a separate
risk factor for unfavorable clinical results following MI [27]. VEGF-
Ai1esb, the primary anti-angiogenic isoform of VEGF-A, is linked to
the size of the infarct in patients with AMI. In aging endothelial
cells, dysregulated VEGF-A1esb increases the risk of CHD [28, 29].
MMP-28 levels in circulation serve as a signpost for the immediate
prognosis of MI patients [30]. A class of zinc ion-dependent
proteases known as matrix metalloproteinases (MMPs) degrade
collagen and proteoglycans and are essential for the development
of AS [31]. MMPs are essential for both the development of
unfavorable outcomes and the remodeling of the heart after MI
[32] (table 1).

Table 1: Key biomarkers implicated in myocardial infarction: biological functions and clinical utility

Biomarker Biological function

Plaque instability

Clinical utility in MI References

VEGF-A;6sb  Anti-angiogenic isoform of VEGF-A;
regulates vascular homeostasis

Inhibits pro-angiogenic VEGF-A isoforms;
dysregulation promotes endothelial

Predicts infarct size; elevated
in CHD and aging vessels

[33, 34, 29]

dysfunction, enhancing platelet adhesion

MMP-28 ECM remodeling enzyme; degrades Weakens fibrous cap of plaques, Prognostic marker for post-MI [35-37]
collagen and proteoglycans increasing rupture risk outcomes

CK-MB Myocardial isoenzyme; released Indicates myocardial injury, indirectly Diagnostic biomarker for AMI [38-40]
during necrosis associated with thrombosis in early phase

cTn Cardiac troponin, released during Necrosis triggered by thrombotic Gold standard for AMI diagnosis [41-43]
myocyte injury occlusion and risk stratification

Myoglobin Oxygen-binding protein, released Very early marker; nonspecific to Early rule-out tool; rapid [44-46]
quickly after injury thrombotic process kinetics

Clinical diagnosis and therapeutic strategies of mi

Elevated cardiac troponin (cTn) levels, along with prolonged chest
pain, electrocardiographic abnormalities, and regional wall motion
defects, are key diagnostic indicators of recent-onset ischemia.
Angiographic detection of a coronary thrombus also supports the
clinical diagnosis of myocardial infarction (MI) [47]. For suspected
M], the point-of-care hs-cTn I-Triage True test provides excellent
diagnostic accuracy, comparable to or better than major laboratory-
based assays [48].

Initial treatment includes oxygen, nitroglycerin to relieve chest
discomfort, and aspirin to inhibit platelet aggregation [49].

Reperfusion therapy-achieved through thrombolytics, mechanical
recanalization, or glycoprotein IIb/Illa (allbB3) receptor inhibitors-
is critical for restoring coronary blood flow and reducing mortality
in ST-segment elevation MI (STEMI) [50]. The current gold standard
is primary percutaneous coronary intervention (PCI), followed by
stent deployment [51]. Despite significant improvements in door-to-
balloon times, STEMI mortality has plateaued [52]. Consequently,
emphasis has shifted toward reducing total ischemia time —from
symptom onset to reperfusion [53].

Among allbf3 inhibitors, abciximab is notable for its irreversible
binding and prolonged platelet receptor occupancy, which increases
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the risk of bleeding and thrombocytopenia, thereby limiting its use
primarily to high-risk PCI cases. In contrast, eptifibatide—a reversible
inhibitor with a shorter half-life, is preferred in many clinical
settings due to a more favorable safety profile. Comparative studies
in STEMI and NSTEMI cohorts undergoing PCI have demonstrated
similar efficacy between abciximab and eptifibatide, but a lower
incidence of major bleeding events with eptifibatide [54, 55].

Furthermore, pre-PCI administration of allbB3 inhibitors has been
shown to improve preprocedural infarct artery perfusion, accelerate
ST-segment resolution, limit infarct size, and improve survival-
effects that are observed regardless of concurrent P2Y;, receptor
inhibition [56, 57].

Role of molecular pathways for myocardial infarction

The PI3K/Akt, Notch, NLRP3/Caspase-1/IL-1B, TLR4/MYD88/NF-
kB, JAK/STAT, and TGF-B/SMAD Signalling pathways play critical
roles in myocardial infarction (MI) by regulating inflammation,
fibrosis, apoptosis, and myocardial repair. PI3K/Akt and Notch
pathways promote cell survival and fibrosis inhibition, while NLRP3,
TLR4, and JAK/STAT pathways contribute to inflammation, cytokine
release, and tissue damage. The TGF-f/SMAD pathway drives
myocardial fibrosis post-MI, making these Signalling mechanisms
crucial therapeutic targets for managing MI outcomes (table 2).

Role of PI3K/AKT pathway in myocardial infarction

Researchers have discovered that the PI3K/Akt pathway plays a crucial
role in the development, progression, and management of MI [58].
Cellular stimuli, either internal or external, activate the components of
this pathway [59]. It is linked to migration, apoptosis, survival, and other
pathological or physiological processes according to a growing body of
research [60]. Researchers believe that phosphatase and tensin homolog
(PTEN) negatively regulates PI3K/Akt by dephosphorylating
Phosphatidylinositol (3,4,5)-trisphosphate (PIP3) to
Phosphatidylinositol 4,5-bisphosphate (PIP2) [61], thereby contributing
to pathogenic events in the ischemic myocardium [62] (fig. 2A).

Role of NOTCH signalling pathway in myocardial Infarction

For cardiac fibrosis to develop, the Notch pathway is necessary. The
production of a-SMA is directly regulated by activating the major
effector CSL in vascular smooth muscle and endothelial cells [63].
Numerous studies have shown that activating the Notch1 Signalling
pathway prevents cardiac fibrosis [64]. Researchers have developed
many treatments to explore the possibility of using miRNAs or stem
cells to reduce fibrosis [65].

Role of NLRP3/CASPASE-1/IL-1p
myocardial infarction

signalling pathway in

Activating signal co-integrator (ASC) adaptor molecules bind to
NLRP3 during activation, and the two molecules combine with pro-
caspase-1. After transforming pro-caspase-1 into caspase-1, the
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NLRP3 inflammasome catalyzes the conversion of pro-IL-1f and
pro-IL-18 into their active forms, IL-18 and IL-18 [66]. In the
inflammatory response that follows myocardial infarction (MI), IL-
1B and IL-18 control the production of cytokines, the recruitment of
immune cells, and the turnover of extracellular matrix, leading to
inflammation and tissue damage [67]. Mounting evidence shows that
inflammatory responses following MI cause myocardial injury,
repair, and scarring. These responses lead to leukocyte buildup,
production of inflammatory cytokines and chemokines, and
myocardial damage [68] (fig. 2B).

Role of TLR4/MYD88/NF-kf-Signalling pathway in myocardial
infarction

Activated TLR4 increases proinflammatory cytokine expression,
exacerbates the already damaged myocardium, and triggers
inflammatory reactions [69]. Interestingly, there is no correlation
between the degree of inflammation, the TLR4-Signalling pathways,
and the severity of the infarct. Furthermore, a clinical investigation
discovered that TLR4, miR-6778-3p, miR-520a-3p, miR-149-5p, and
the platelet-activating factor receptor (PTAFR) all had an impact on
the development of AMI from stable CAD [70] (fig. 2C).

Role of JAK/STAT signalling pathway in myocardial infarction

Researchers have demonstrated that persistent activation of STAT
transcription factors-specifically STAT1, STAT3, and STATS-
contributes to various malignant changes [71]. By inducing nitric
oxide synthesis via IL-6, the STAT3 target gene iNOS reduces cardiac
contractility [72] (fig. 2D). Clinicians must carefully regulate
JAK/STAT activation in MI patients and develop a well-defined
treatment plan to balance JAK/STAT Signalling and shield the heart
from pathophysiological stress [73].

Role of TGF-B/SMADs signalling pathway
infarction

in myocardial

At present, the human TGF-f family consists of the following
proteins: TGF-B, growth and differentiation factor (GDF), inhibin,
activin, and bone morphogenetic protein (BMP) [74]. Following the
binding of the TGF-f family to TGFBRII, cellular kinases
phosphorylate certain serine and threonine residues on TGFfRI,
leading to the formation of a heterocomplex [75]. The receptor
complex regulates target gene transcription after interacting with
the downstream effector SMAD proteins [76]. The TGF-8 complex
enters the nucleus as an R-SMAD-Co-SMAD complex, transduces
specific signals to control target gene transcription, and forms
heteromers with Co-SMADs and R-SMADs to produce its biological
effects [77]. Following MI, TGF-B/SMAD Signalling plays a role in
myocardial fibrosis [78]. Following MI, cardiac fibroblasts initiate
the TGF-B1/SMAD Signalling pathway and also release the pro-
fibrotic cytokine TGF-f1 [79]. Furthermore, the expressions of TGF-
B1 and downstream SMAD2/3/4 varyingly increase in the infarct
and infarct perimeter areas [80] (fig. 2E).
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Fig. 2: Various targeted pathways for myocardial infarction
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Fig. 2A. PI3K/Akt pathway: The primary molecule in the process,
AKkt, is activated when PI3K changes PIP2 into PIP3. Finally, PDK
phosphorylates Akt and controls cardiac recovery after MI by
binding to the Pleckstrin homology (PH) domain of Akt. This process
occurs via the downstream Signalling pathway.

Fig. 2B. NLRP3/CASPASE-1/IL-1B pathway: PAMPs and DAMPs activate
NLRP3, and then it binds to ASC. NLRP3 convert pro-caspase 1 to
caspase 1. This catalyzed Pro-IL-1 and Pro-IL-18 to IL-1f and IL-18.

Fig. 2C. TLR-4 pathway: When TLR4 detects its ligand, it attracts the
MYD88 adaptor protein. MYD88 starts a sequence of intracellular
Signalling processes upon binding. The NF-x is activated as a result

Int ] App Pharm, Vol 17, Issue 5, 2025, 30-41

of these events. Target gene transcription is started by NF-kf3 once it
is translocated to the nucleus.

Fig. 2D. JAK/STAT Signalling pathway: When cytokines attach to
receptors, the receptor molecules dimerize, which then attract STAT
protein towards the docking site formed by these phosphorylated
tyrosine sites. When STATSs are phosphorylated and activated, they
can move to the nucleus, form dimers, and regulate gene expression.

Fig. 2E. TGF-B/SMADs signalling pathway: TGF-f ligands attach to
the TGF receptor, phosphorylate SMAD2/3, and form the SMAD
complex, which moves inside the cell nucleus and affects how
certain genes are expressed.

Table 2: Summarization of various targeted pathways for myocardial infarction

Pathways Descriptions Clinical prospections References
PI3K/AKT Pathway This pathway can influence the inflammatory response, which is a significant Phosphatase and tensin ~ [81]

component of the healing process after a heart attack. homolog (PTEN)
Notch Signalling This pathway has been shown to promote cardiomyocyte survival. It may also Liraglutide [82]
Pathway promote angiogenesis in the heart, which is crucial for restoring blood supply

to damaged areas after MI (MI).
NLRP3/CasPase-1/IL-  This pathway is part of the innate immune response. NLRP3 senses damage- NLRP3-inflammasome [83]
1P signalling Pathway  associated molecular patterns released from injured cardiac cells. IL-1 and inhibitor MCC950

other pro-inflammatory cytokines are processed and activated by caspase-1.
TLR4/MYD88/NF-kf After TLR4 recognizes its ligand, it recruits an adaptor protein called MYD88. Metformin and [84,85]
signalling Pathway After binding, MYD88 initiates a series of intracellular Signalling events. The methotrexate

stimulation of NF-kf is the result of these events. After moving to the nucleus,

NF-kf starts the transcription of particular target genes.
JAK/STAT Signalling Activated JAKs phosphorylate STAT proteins, leading to their dimerization and Ruxolitinib, [86,87]
Pathway activation. STAT acts as a transcription factor and regulates gene expression, Erythropoietin

which can influence the extent and duration of the inflammatory response

following an MI. This pathway also affects processes like angiogenesis, fibrosis,

and cell proliferation.
TGF-B/SMADS Activated TGF- phosphorylates specific intracellular proteins called SMADs. Simvastatin [88]

Signalling Pathway

The SMAD complex translocates inside the cell nucleus and influences the
stimulation of specific genes. This pathway can influence the balance between

tissue repair and pathological remodeling.

Novel targeted pathway for myocardial infarction
Basic of alIbp3 receptor

The o and f subunits of integrins, a significant class of
transmembrane glycoproteins (GP) receptors, each possess a
cytoplasmic domain, a transmembrane domain, and an extracellular
domain [89]. One of the integrins in the B3 subfamily is allbf3.
There is a 36% sequence identity between the two components,
allbB3 and aVB3, and they both share the same $3 subunit [90, 91].
Integrin allbB3 is present on megakaryocytes, platelets, basophils,
tumor cells, and mast cells [92]. Numerous studies and reviews have
focused on the structure of allbf3 and the fundamentals of the
inside-out and outside-in Signalling pathways that activate allbp3
and other integrins [93, 94]. Upon activation, allbf3 functions as a
receptor for ligands that can bind to other allbf3 on nearby
platelets. von Willebrand factor and fibrinogen are allbf3 ligands
that mediate this cross-bridging activity [95]. However, various
allbB3 ligands, including thrombospondin, vitronectin, fibronectin,
and CD40 ligand, can alter platelet aggregation [96, 97]. It became
evident that blocking allbB3's ligand-binding function would
prevent platelet aggregation and, thus, restrict the formation of
thrombus as the molecular details demonstrating its crucial
involvement in platelet aggregation came to light [97].

The physiology of allbp3 receptor for myocardial infarction

Integrin allbB3 or GPIIb/IIla is essential for hemostasis and has
about 80,000 copies per platelet [98]. A transmembrane domain, a
thigh domain, two calf domains, a head, and a cytoplasmic tail, the
primary ligand-binding region, make up the 1,008 amino acid a-
subunit of allbB3 [99, 100]. A cytoplasmic tail, the transmembrane a
membrane-proximal $-tail domain (TD domain), a total of four EGF
domains, a hybrid domain, and a B3A domain are all present in the
762 amino acid f-subunit of allbf3 [100, 101]. When activated, the
disulfide-bonded single polypeptide chain that makes up the 3

subunit rearranges by producing free thiols through a disulfide
exchange reaction [102].

The expression of allbB3 is inextricably linked to the activation of
the platelet cascade. In resting platelets, allbf3 is inactive [103].
However, upon activation of signal transduction within the platelets,
fibrinogen binding and allbB3 receptor activation further enhance
platelet aggregation [104]. Inhibitors of platelet allbB3 receptors
have been shown in numerous clinical trials to be useful in treating
and preventing unstable angina pectoris or MI caused by acute
ischemic episodes [105]. It is currently debatable whether platelet
allbBf3 promotes the formation of atherosclerotic plaques [106].
According to reports, animals predisposed to AS (LDL-R-null mice
and ApoE-null) show increased vulnerability to atherosclerotic
lesions and inflammation brought on by a high-fat diet in the
absence of integrin $3 [107]. Subsequent investigations revealed
that atherosclerotic lesions worsened after B3 deletion or B3_/_
bone marrow transplantation due to an increase in smooth muscle
cells (SMCs) incorporated into the plaque. The authors suggest that
the primary factor behind this progression is the loss of macrophage
B3 [108]. Nonetheless, some reports refute the aforementioned
research. This apparent contradiction may arise from the cell-
specific functions of (33: while platelet 3 (as allbf3) promotes
thrombosis and inflammation, macrophage 3 may play an anti-
atherogenic role by limiting SMC migration. Additionally, B3 integrin
is shared between allbf33 (platelets) and av33 (monocytes, ECs, and
SMCs), which may confound global knockout studies (fig. 3).
Furthermore, avB3 is known to mediate platelet adhesion and
promote lesion development, which complicates interpretation.

To resolve these discrepancies, future studies should employ cell-
type-specific 33 deletions, combined with single-cell omics and in
vivo imaging, to delineate the differential contributions of platelet vs.
macrophage (3. Investigating functional redundancy between
allbB3 and avf3, as well as integrin cross-talk in atherosclerotic
environments, will be essential to clarify their roles [109-111].
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The interaction between soluble fibrinogen and allbB3 is
responsible for platelet adherence to ECs. Activated ECs cannot be
securely adhered to by platelets deficient in ollbf3 [112].
Atherosclerotic lesions in the carotid artery and aortic arch were
significantly reduced or absent in ApoE-/-mice deficient in GPIIb,
indicating a potential role of GPIIb in the progression of AS. The
authors speculate that this might be due to fewer platelets being

Platelet Q

allbB3

Int ] App Pharm, Vol 17, Issue 5, 2025, 30-41

recruited and sticking to active ECs [113]. In GPIIb or GPIlla-
deficient AS-prone mice, the degree of atherosclerotic lesions may
be correlated with the vitronectin receptor aV33 [114]. Finally,
aVB3 has been detected on monocytes and vascular cells, while
allbB3  only functions on platelets and megakaryocytes.
Furthermore, aVf33 is necessary to promote platelet adhesion
[115].
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Fig. 3: Role of integrin allbB3 and fibrinogen in thrombosis, inflammation, and vascular cell interactions

This diagram depicts the role of integrin alIbf3 in platelet adhesion,
promoting thrombosis and inflammation. Fibrinogen acts as a key
ligand, mediating interactions between platelets and endothelial
cells (ECs). It also influences smooth muscle cell (SMC) migration
and macrophage responses in the vascular wall. These interactions
contribute to vascular remodeling and may play anti-atherogenic or
pro-atherogenic roles depending on the cellular context.

AS can be reduced by inhibiting avf3, which also suppresses
inflammation and smooth muscle recruitment [116]. Platelets, as
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inflammatory mediators, work with ECs and leukocytes, particularly
monocytes, to produce atherosclerotic lesions [117]. Numerous
adhesion receptors are expressed by the activated platelets. After
activation of platelets express multiple adhesion receptors that facilitate
platelet adhesion by binding to matrix proteins. Receptors on endothelial
cells (ECs) or leukocytes such as P-selectin-PSGL-1 and Clec2-PDPN
interact with GPIb—vWF, GPVI-collagen, and GPIIb-Illa-fibrinogen,
promoting platelet attachment and clot formation. When platelets are
activated, they also release other inflammatory chemicals, such as
growth factors, chemokines, and cytokines [118] (fig. 4).

(7 D

¢

‘m&‘

Fig. 4: Depicting the role of allb3 receptor in atherothrombotic plaque, platelet activation and adhesion to the endothelium, mediated by
GPIb, GPVI, and allbB3 receptors, which interact with fibrin and collagen. P-selectin on activated platelets facilitates leukocyte
recruitment, contributing to inflammation and thrombosis. The leukocyte appears to migrate through the endothelial barrier, indicating
an inflammatory response

MI occurs when an atherosclerotic plaque in a coronary artery
becomes unstable [119]. The so-called atherothrombotic stroke is
caused by a rupture of the plaque that exposes the necrotic core-the
primary thrombogenic substrate-to the bloodstream. On the affected
vascular surface, this sets off the clotting cascade and platelet
activation, adhesion, and aggregation [120]. Therefore, the
pathophysiology of MI is significantly influenced by platelet
activation-dependent thrombus development, which adheres to a

ruptured atherosclerotic plaque site. Platelets play active roles in
early myocardial infarction (MI) by contributing to plaque
disruption, thrombotic occlusion, vasoconstriction, intracanal
thrombus formation, and inflammatory reactions in the ischemic
myocardium [121]. Initiating thrombotic occlusion, which causes
tissue damage within the ischemic myocardium's microcirculation
and impedes cardiac recovery, is a critical function of platelets [122].
The severity of MI and cardiac contractile dysfunction is determined
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by these events [123]. Patients with acute MI experienced
concurrent increases in plasma thioredoxin levels and platelet
aggregability, which were linked to a decreased left ventricular
ejection fraction [124]. Higher platelet reactivity is observed in
patients with more extensive coronary AS, which may partially
explain their increased risk of periprocedural MI [125]. Even with
coronary stenting, about one-third of STEMI patients experience a
"no-reflow” syndrome, which is linked to either insufficient or
excessive platelet inhibition during MI [126]. Furthermore, these
STEMI patients have shorter intervals between diagnosis and
angiography and are more likely to undergo percutaneous coronary
intervention (PCI) after angiography [127]. Patients with acute
coronary syndrome (ACS), especially those with STEMI, have
significantly higher expression levels of platelet P-selectin, which are
correlated with indicators of myocardial necrosis (creatine kinase-
MB and troponin I) [128].

The current inhibitors acting on the allbf33 receptor

A monoclonal antibody fragment called abciximab irreversibly and
non-competitively blocks allbB3 receptors. Selective, reversible
antagonists of allbB3 include tirofiban, a nonpeptide, and
eptifibatide, a hexapeptide [129]. Several oral antagonists, including
orbofiban, sibrafiban, xemilofiban, lotrafiban, and roxifiban, have
previously been assessed [130, 131]. These have been linked to an
increased incidence of thrombocytopenia, longer bleeding times, and
increased mortality (including cardiovascular mortality) [132]. For
myocardial infarction, these antagonists have been discontinued.
The Fab segment of a mouse/human chimeric antibody is called
abciximab (47.6 kDa). Abciximab binds to the integrin receptor's 3
chain, preventing ligands from accessing the binding pocket [133,
134]. Platelet function recovers within 24 to 36 h of treatment, but
abciximab remains bound to platelets for two weeks by attaching
primarily to the B3 subunit’s ligand-binding pocket and also to the
KQAGDV sequence of the allb subunit [135, 136].

Abciximab blocks ligands' access to binding pockets via
conformational effects or steric hindrance [137]. A systematic review
and meta-analysis found that abciximab increased the risk of minor
bleeding and thrombocytopenia in STEMI patients undergoing PCI but
reduced short-term mortality, recurrent MI, revascularization, and
improved myocardial perfusion [138]. The cyclic heptapeptide
eptifibatide (Integrin; 832 Da) is derived from the disintegrin
barbourin (P22827), a venomous substance of the southeastern
pygmy rattlesnake, and has a homo-arginine-glycine-aspartic acid
(hArg-Gly-Asp) sequence. Eptifibatide has a half-life of 2.5 h for
plasma elimination [139]. Based on the KGD motif of barbourin,
eptifibatide was created by substituting a homoarginine residue for
lysine in order to increase affinity [140]. Eptifibatide inhibits the
fibrinogen binding domain and stops platelet thrombi from forming by
binding to the pocket between the allb and 3 subunits. Given that the
binding site is situated within allbB3's ligand-binding pocket [141,
142]. A study showed that, for a subset of STEMI patients receiving
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successful primary PCI, an eptifibatide bolus alone was non-inferior in
terms of infarct size and reduced the risk of significant bleeding events
by over 50%, bolus-plus-infusion treatment [143]. Bleeding is a
common side effect of these medications, and thrombocytopenia is an
uncommon but potentially fatal consequence due to the development
of autoantibodies against these drugs. Prompt identification is
essential to avoid worse outcomes [144].

Natural inhibitors acting on the allbf33 receptor

A wide range of anticoagulant and antiplatelet proteins are
expressed by bloodsucking parasites, including mosquitoes, ticks,
insects, leeches, sand flies, hookworms, and bats, which interfere
with the host's hemostatic system [145]. The venom found in the
glands of snakes, particularly vipers (venomous snakes), is rich in
proteins that alter blood coagulation, causing organ deterioration
and widespread tissue damage [146].

Snakes such as Agkistrodon halys blomhoffi (basic), Vipera russelli,
Naja nigricollis (basic), N. m. mossambica (CM-III), and Crotalus
durissus terrificus have the ability to act as potent anticoagulants and
inhibit blood coagulation [147-148].

Disintegrins such as echistatin, triflavin, and bitistatin, isolated from
viperid snake venoms, exert their effects by binding to the RGD (Arg-
Gly-Asp) recognition site on platelet allbB3 integrins, thereby
blocking fibrinogen crosslinking and aggregation [149].

Numerous proteins found in snake venom, including PLA2, BPPs,
ANP/BNP, 3FTXs, CRISPs, DNP, and others, affect blood vessels
through vascular smooth muscle cells and endothelial cells [150]. By
blocking Ca?* channels, activating K* channels, or promoting the
release of NO, they function as vasodilators. Various factors, such as
blood flow, acetylcholine, bradykinin, and histamine, can cause
endothelial cells (ECs) to release vasodilators [151]. Nitric oxide
(NO) is released by ECs and diffuses into vascular smooth muscle
cells (VSMCs) [152]. After binding to several receptors such as H1,
bradykinin, and K+*channels, PLA2, BPPs, and ANP/BNP proteins
promote the release of NO, which is produced by eNOS [153].
Increased amounts of cyclic guanosine monophosphate (cGMP)
result from NO activating soluble guanylate cyclase (sGC) [154]. By
phosphorylating Ca%*channels, decreasing Ca2*inflow, and activating
K*channels, cGMP triggers protein kinase G (PKG), which results in
hyperpolarization and relaxation [155] (fig. 5).

Despite these promising findings, several challenges hinder the clinical
translation of these natural inhibitors. Their peptidic nature often
results in poor oral bioavailability and susceptibility to enzymatic
degradation, necessitating parenteral administration. Moreover, the
potential immunogenicity of these compounds raises concerns about
adverse immune responses upon repeated administration. Currently,
there is a paucity of randomized clinical trials evaluating the efficacy
and safety of these natural inhibitors in humans, limiting their
integration into standard therapeutic protocols [156].
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Fig. 5: VSMC and ECs interaction by bioactives, the graph illustrates the mechanisms underlying blood vessel relaxation by concentrating
on the interactions between endothelial cells (ECs) and vascular smooth muscle cells (VSMCs) in arteries as a result of PLA2, BPPs,
ANP/BNP, 3FTXs, CRISPs, and DNP, respectively [125]
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Herbal drugs in the treatment of myocardial infarction

Herbal drugs have been used for cardiovascular diseases since
ancient times. Herbs are effective and low-risk options for treating
myocardial infarction. Below are various herbal drugs that are used
to treat myocardial infarction.

In the Atharvaveda, Numerous terrestrial plants, including Trigonella
foenum-graecum L. (fenugreek), Curcuma longa L. (turmeric), Allium
sativum L. (garlic), Commiphora mukul Engl. (guggul), Ocimum
sanctum L. (tulsi), Allium cepa (onion), and Terminalia arjuna
(arjuna) have been found to exhibit lipid-lowering and cardio-
protective properties in an ancient treatise of Ayurveda, one of the
Indian medical systems [157]. Lavender oil provides benefits such as
reduced heart rate and blood pressure. It has a calming effect on the
mind. Garlic is an effective remedy for chest discomfort in
hypertensive patients, as well as those recovering from a heart
attack. Turmeric's anti-inflammatory properties help alleviate chest
pain, and long-term use may help prevent heart problems. Patients
with AS who suffer from heart disease can benefit from brewed
parsley leaf and fruit [158].

Future prospects of drug discovery for mi

More specialized and customized treatment plans could result from
advancements in personalized medicine and genomics.
Understanding the genetic components that contribute to
myocardial infarction, such as genetic variations in genes like
CYP2C19, which influence the metabolism of clopidogrel, a
commonly prescribed antiplatelet medication-may facilitate the
customization of therapies for individual patients, improving
outcomes and mitigating side effects [159]. Research on using stem
cells to repair injured cardiac tissue is highly promising, and the
effectiveness and safety of various types of stem cells for heart
repair are being investigated in clinical trials. Research is also being
conducted on immune response modification to reduce
inflammation and promote tissue recovery following a heart attack.
Restorative therapies that modulate the immune system’s response
could be useful in minimizing damage and accelerating healing.
Maintaining mitochondrial health and function is essential for
cellular energy synthesis and overall cell survival, and treatments to
preserve mitochondrial function are currently under investigation.

CONCLUSION

The platelet surface receptor allbf3-also referred to as integrin allbf3
or glycoprotein IIb/Illa-is essential for platelet aggregation and
thrombus development. This heterodimeric transmembrane protein is
present on the surface of platelets. When a myocardial infarction, also
referred to as a heart attack, occurs, the allbf3 receptor does not play
a direct role in the initiation of the event. Rather, its importance is
related to the later phases of thrombus development and the rupture
of the atherosclerotic plaque. Collagen fibers in the arterial wall
become visible when the plaque bursts, triggering a chain of events
that activate platelets. Activated platelets adhere to the wound site and
undergo further activation. Following activation, platelets undergo a
process known as conformational shift, which enables them to express
the surface allbB3 receptor. Platelet aggregation depends on this
receptor. The allbB3 receptor binds to fibrinogen, allowing activated
platelets to clump together and form a stable blood clot, with
fibrinogen acting as a link between them. At the site of plaque rupture,
the clumped platelets and fibrin network combine to form a thrombus
(clot). This thrombus has the potential to completely or partially block
blood flow through the affected artery. If the coronary artery is
completely blocked by the thrombus, blood flow to a portion of the
heart muscle may be drastically decreased or cease. This results in
ischemia, or inadequate blood flow, which can eventually lead to a
heart attack or myocardial infarction, the destruction of heart muscle
tissue. It's important to note that antiplatelet therapies, including
aspirin and drugs targeting allbf33 receptors, are commonly used in
the treatment of heart attacks to prevent further clotting and reduce
the risk of recurrence.
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