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Abstract 

This review elucidates the intricate relationship between dietary habits and platelet function, emphasizing the influ-
ential role of berries. Both macronutrients and micronutrients in our diet have been found to profoundly affect 
platelet reactivity and aggregation, presenting a potential therapeutic intervention for platelet-associated disorders. 
The article particularly highlights the bioactive compounds in berries, such as flavonoids, which have demonstrated 
a correlation with diminished platelet aggregation and reduced thrombotic risk. The underlying molecular mecha-
nisms, including the modulation of platelet activation pathways, are elaborated upon. Furthermore, the potential 
clinical implications are explored, suggesting dietary modifications and berry supplementation as complementary 
approaches to manage platelet-associated conditions. In culmination, the importance of dietary habits, predomi-
nantly the consumption of berries, in modulating platelet functionality is underscored, proposing avenues for future 
investigations in nutritional genomics to devise personalized dietary guidelines.
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Background
Platelets: a brief overview
Platelets, or thrombocytes, are the smallest cellular com-
ponents in our blood [1], playing a crucial role in main-
taining the balance of hemostasis [2]. Originating from 
the larger megakaryocytes within the bone marrow [3], 
these anucleate cell fragments circulate in the blood-
stream, acting as the first responders to vascular injury 
[4, 5]. Upon recognizing damage, platelets adhere to 
the site, aggregate with one another, and initiate a cas-
cade of reactions to form a hemostatic plug, effectively 
preventing further blood loss [6]. In addition to their 

key function in coagulation, platelets are also involved 
in a multitude of other biological processes, including 
inflammation, immunity, and angiogenesis, positioning 
them as significant players in various physiological and 
pathological conditions [7]. A complex array of signaling 
molecules, with thrombopoietin taking the lead, orches-
trates this process. Once in the bloodstream, platelets are 
primed for their primary function—maintaining hemo-
stasis [8]. They are the frontline defense against vascular 
injury, quickly adhering to damaged sites and forming a 
plug via aggregation [9]. This hemostatic plug is further 
stabilized through a series of biochemical reactions in the 
coagulation cascade, ultimately leading to the formation 
of a stable blood clot.

Effect of diet on platelet function
Diet plays a pivotal role in influencing various aspects of 
human health, and its impact on platelet function is no 
exception. Platelets, small cell fragments in the blood, 
play a crucial role in clotting and wound healing [10]. The 
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foods we consume can either promote or inhibit plate-
let aggregation. For instance, foods rich in omega-3 fatty 
acids, such as fatty fish, have been shown to reduce plate-
let aggregation, potentially lowering the risk of throm-
botic events [11, 12]. Conversely, diets high in saturated 
fats and processed foods might enhance platelet aggrega-
tion, elevating the risk for conditions like heart attacks 
or strokes [13]. Additionally, certain nutrients like flavo-
noids, found in berries and dark chocolate, and antioxi-
dants, prevalent in fruits and vegetables, can modulate 
platelet function and improve vascular health [14]. Thus, 
a balanced diet, rich in whole foods and low in processed 
items, can be a strategic approach to optimize platelet 
function and, by extension, overall cardiovascular health.

Platelet activation and dietary factors
Recent research has begun to unravel the influence of 
dietary factors on platelet activation—a crucial step in 
the hemostatic process [15]. Various dietary components, 
ranging from fats, carbohydrates, and proteins to micro-
nutrients like vitamins and minerals, have been found 
to modulate platelet activation and aggregation. For 
instance, high levels of dietary omega-3 fatty acids, com-
monly found in fish and flaxseeds, have been associated 
with reduced platelet activation. Conversely, diets high in 
saturated fats and cholesterol may enhance platelet reac-
tivity, contributing to a pro-thrombotic state [16]. Fur-
thermore, micronutrients such as vitamin E and certain 
polyphenols have been suggested to possess antiplatelet 
properties [17]. This influence of dietary factors on plate-
let function has substantial implications, not only for our 
understanding of hemostasis and thrombosis but also for 
the potential development of dietary interventions for 
managing cardiovascular health.

Dietary habits play a crucial role in influencing platelet 
function, a key component in the body’s clotting mech-
anism [18]. For instance, the fatty acids in our diet can 
either promote or inhibit platelet aggregation. Omega-3 
fatty acids, primarily found in fish oils, such as eicosap-
entaenoic acid (EPA) and docosahexaenoic acid (DHA), 
have been shown to exert antiplatelet effects. These ben-
eficial fatty acids integrate into platelet cell membranes, 
altering their fluidity and functionality [19]. On the other 
hand, omega-6 fatty acids, which have pro-inflammatory 
properties, can promote platelet aggregation. Beyond 
fatty acids, polyphenols, which abound in fruits, veg-
etables, tea, and wine, can also impact platelet function. 
For instance, the specific polyphenols in green tea have 
demonstrated a reduction in platelet aggregation. Vita-
mins and minerals, too, weigh in on this balance. While 
Vitamin E acts as an antioxidant and can deter platelet 
adhesion and aggregation, Vitamin K is essential for the 

carboxylation of proteins vital for blood clotting [12, 20]. 
Furthermore, a deficiency in folate has been linked to 
increased platelet aggregation [21]. Interestingly, moder-
ate consumption of alcohol, especially red wine, due to 
its polyphenol content, exhibits antiplatelet effects [22]. 
Flavonoids, present in various fruits, vegetables, and 
beverages, can inhibit platelet function, subsequently 
reducing thrombosis risks. Additionally, natural foods 
like garlic and onions release sulfur compounds inhibit-
ing platelet aggregation [23]. The Mediterranean diet, 
characterized by high intakes of fruits, vegetables, whole 
grains, and olive oil, and moderate consumption of fish 
and wine, is associated with reduced platelet aggregation 
[24]. Lastly, certain functional foods and spices, such as 
curcumin from turmeric and capsaicin from chili pep-
pers, also influence platelet function [25]. Given the myr-
iad ways diet impacts platelet function, it is paramount 
to approach dietary changes with care, always consulting 
healthcare professionals, especially when one has under-
lying health conditions or is on specific medications.

Role of macronutrients and micronutrients 
on platelets function
Macronutrients, consisting of carbohydrates, proteins, 
and fats, form the cornerstone of our diet and have a sub-
stantial impact on platelet function [26]. High-fat diets, 
particularly those rich in saturated fats and trans fats, 
are associated with enhanced platelet aggregation and 
increased thrombotic risk [27]. Conversely, diets abun-
dant in omega-3 fatty acids, a type of polyunsaturated 
fat found in foods like fish and walnuts, have been shown 
to reduce platelet activation and aggregation. Similarly, 
dietary proteins, particularly those rich in certain amino 
acids like glycine and arginine, may also influence plate-
let function [28, 29]. Carbohydrates, especially in their 
simple, refined forms, may heighten platelet reactivity 
when consumed excessively, highlighting the intricate 
relationship between macronutrient intake and plate-
let physiology. The role of micronutrients in modulat-
ing platelet function presents a fascinating avenue of 
research, revealing the subtle yet profound ways in which 
these minute dietary components influence cardiovascu-
lar health. Micronutrients, including vitamins, minerals, 
and trace elements, have been increasingly recognized for 
their potential to fine-tune platelet activity. For instance, 
vitamin E, known for its antioxidant properties, has been 
linked to reduced platelet adhesion, while zinc has shown 
promise in regulating platelet aggregation [30]. Similarly, 
the presence of adequate magnesium levels can influence 
platelet calcium channels, potentially modulating platelet 
responsiveness [31]. As we delve deeper into the molecu-
lar mechanisms, it becomes evident that micronutrient 
imbalances, either deficiencies or excesses, can disrupt 
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the delicate balance of platelet function, with implica-
tions for clotting disorders, wound healing, and even 
chronic cardiovascular diseases (Fig. 1).

Influence of specific foods and dietary patterns risk 
factor in thrombotic disorders
The intricate dance between specific foods, dietary pat-
terns, and platelet function is an evolving area of sci-
entific exploration, shedding light on how our daily 
dietary choices can shape the very mechanisms of clot-
ting and wound repair [32]. Foods such as berries, rich 
in flavonoids, and fatty fish, abundant in omega-3 fatty 
acids, have been spotlighted for their potential to tem-
per platelet aggregation, potentially offering protection 
against thrombotic events [33–35]. In contrast, diets 
heavy in processed foods, saturated fats, and sugars may 
hyperactivate platelets, elevating cardiovascular risks 
[29]. Beyond individual foods, emerging research is also 
examining the influence of broader dietary patterns. For 
instance, the Mediterranean diet, characterized by its 
emphasis on whole grains, fresh produce, and healthy 

fats, has been associated with improved platelet func-
tion and reduced inflammation [36]. Conversely, Western 
diets, often dominated by processed foods and red meats, 
might exacerbate platelet reactivity. As we continue to 
chart this nutritional landscape, it becomes increasingly 
clear that both specific foods and overarching dietary pat-
terns play pivotal roles in modulating platelet function, 
with profound implications for cardiovascular health 
and beyond [37]. Diet, often viewed as a cornerstone of 
health, has emerged as a significant modifiable risk fac-
tor in the realm of thrombotic disorders. Thrombosis, the 
formation of blood clots within blood vessels, can lead to 
severe complications such as strokes and heart attacks 
[38]. While genetic predispositions and certain medical 
conditions undeniably influence thrombotic risks, dietary 
habits offer a tangible avenue for intervention [39]. Diets 
rich in saturated fats, trans fats, and excessive sugars 
have been linked to increased platelet aggregation and a 
pro-thrombotic state [40]. Conversely, foods abundant in 
omega-3 fatty acids, antioxidants, and other anti-inflam-
matory compounds can potentially mitigate these risks 

Fig. 1  In the provided figure, the multifaceted roles of macronutrients and micronutrients in cardiovascular health are depicted, highlighting 
how different nutrients like fats, proteins, vitamins, and minerals influence the risk and progression of cardiovascular disease. It emphasizes 
the importance of balanced diets rich in omega-3 fatty acids, antioxidants, and dietary fiber for preventing and managing cardiovascular conditions. 
This visualization underscores the complex interplay between diet and heart health, aligning with current nutritional strategies in cardiovascular 
disease prevention and treatment



Page 4 of 7Roy and Paul ﻿Bulletin of Faculty of Physical Therapy            (2024) 29:7 

by promoting a more balanced platelet response and vas-
cular health [12, 41]. As we deepen our understanding 
of nutrition’s role in thrombosis, it becomes evident that 
embracing a heart-healthy diet can be a powerful strategy 
in the fight against thrombotic disorders.

Diet‑based interventions and their effect 
on platelet function
Diet-based interventions have increasingly come to the 
forefront of research as potential modulators of platelet 
function, offering a promising avenue for both the pre-
vention and management of related disorders [42]. The 
intricate relationship between what we consume and 
how our platelets respond is becoming clearer, with spe-
cific dietary components showing the capacity to either 
inhibit or enhance platelet aggregation. For instance, the 
inclusion of omega-3 fatty acids, predominantly found 
in fatty fish, has been associated with reduced platelet 
reactivity, potentially diminishing the risk of thrombotic 
events [43]. On the other hand, diets high in sodium 
and saturated fats might amplify platelet activation, pos-
ing cardiovascular challenges [44]. Beyond individual 
nutrients, holistic dietary patterns, such as the Mediter-
ranean or DASH (Dietary Approaches to Stop Hyperten-
sion) diets, have been studied for their collective impact 
on platelet function, often showing favorable outcomes 

[45]. As this review article delves into ‘Diet-based Inter-
ventions and Their Effect on Platelet Function,’ it under-
scores the transformative potential of dietary shifts, not 
just as adjuncts, but as central players in optimizing 
platelet function and overall vascular health (Fig. 2).

The influence of dietary habits on platelet‑focused 
drug efficacy
The interplay between dietary habits and the efficacy of 
platelet-focused drugs is an emerging area of research, 
revealing the nuanced ways in which our food choices 
can impact pharmacological outcomes. Certain foods 
and dietary components have been identified to either 
potentiate or diminish the effectiveness of drugs target-
ing platelet function [16]. For instance, grapefruit and 
its derivatives, known to interfere with the cytochrome 
P450 enzyme system, can alter the metabolism of some 
antiplatelet medications, potentially leading to altered 
drug levels and efficacy [46]. Similarly, high vitamin 
K-containing foods might counteract the effects of anti-
coagulants like warfarin, necessitating dose adjustments 
[47]. Beyond individual foods, broader dietary patterns 
outcomes [48]. “The Influence of Dietary Habits on Plate-
let-focused Drug Efficacy,” it underscores the imperative 
for a holistic approach, considering not just the drug, 

Fig. 2  The figure illustrates the link between high-fat diets and increased cardiovascular risks, particularly in the development of thrombotic 
disorders. It highlights how unhealthy fats contribute to arterial plaque and thrombosis and also shows the influence of other factors like genetics, 
lifestyle, and existing health conditions. This visual summary underscores the importance of a holistic approach to understanding and managing 
cardiovascular health
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but also the dietary backdrop against which it operates, 
ensuring optimal therapeutic results and patient safety.

Genomic and metabolomic interactions: platelets 
and diet
The intricate nexus between genomics, metabolomics, 
platelets, and diet offers a compelling glimpse into 
the future of personalized nutrition and medicine 
[49]. Genomic variations can influence how individu-
als respond to specific dietary components, and cART 
drugs subsequently affect platelet function [50, 51]. For 
instance, certain genetic polymorphisms might render 
an individual more responsive to the anti-aggregatory 
effects of omega-3 fatty acids [52]. On the metabolomic 
front, the array of small-molecule metabolites resulting 
from food digestion can directly or indirectly modulate 
platelet activity [53]. For example, specific metabolites 
derived from the gut microbiota’s breakdown of dietary 
fibers might influence platelet responsiveness [54]. As 
we delve deeper into this confluence of genomics and 
metabolomics in the context of “Platelets and Diet, it 
becomes evident that understanding these interactions 
can pave the way for tailored dietary recommendations 
[55]. Such precision nutrition, informed by an individ-
ual’s genetic makeup and metabolic profile, holds the 
promise of optimizing platelet function and, by exten-
sion, cardiovascular health, marking a paradigm shift 
from generalized guidelines to individualized dietary 
strategies [56].

Personalized nutrition: the future of platelet 
function modulation
Personalized nutrition stands at the forefront of a trans-
formative approach to modulating platelet function, 
heralding a new era where dietary recommendations 
are tailored to individual genetic and metabolic profiles 
[57, 58]. Rather than adhering to broad dietary guide-
lines, personalized nutrition delves into the unique 
genetic makeup of an individual, identifying specific 
susceptibilities and strengths that can influence platelet 
responsiveness to certain foods [59]. For instance, an 
individual with a specific genetic variant might benefit 
more from a diet rich in omega-3 fatty acids in terms of 
platelet aggregation inhibition [60]. Additionally, with 
advancements in metabolomics, we can now under-
stand how an individual’s unique metabolic landscape 
interacts with dietary components, further refining 
dietary interventions [61]. As we navigate the realm of 
“Personalized Nutrition: The Future of Platelet Func-
tion Modulation”, it becomes clear that the future of 
nutrition lies not in one-size-fits-all recommendations, 
but in bespoke dietary strategies that cater to individual 

nuances, maximizing therapeutic potential and paving 
the way for optimal cardiovascular health [62].

Conclusion
The interplay between platelets and diet is an expand-
ing realm of research with the potential to significantly 
influence our understanding and management of throm-
botic disorders. This review has underscored the fact 
that dietary factors, both macronutrients and micronu-
trients, can notably modulate platelet function. Con-
sequently, diet represents a critical and modifiable risk 
factor for thrombosis, with potential implications for the 
prevention and management of thrombotic disorders. 
Our understanding of these interactions, while grow-
ing, is far from complete. Future research in genomics 
and metabolomics is expected to shed more light on the 
complex biochemical pathways and genetic variations 
that determine individual responses to dietary factors. 
This knowledge could pave the way for more personal-
ized dietary interventions capitalizing on the emerging 
field of personalized nutrition. Embracing a holistic view 
of platelet function, one that incorporates the role of diet, 
can enrich our understanding of thrombosis and poten-
tially provide new therapeutic strategies. The prospect of 
personalized nutrition offers a tantalizing opportunity to 
enhance our ability to modulate platelet function through 
diet, underscoring the importance of continued research 
in this dynamic and vital field of biomedicine.
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