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Abstract 

The use of biologics, such as platelet-rich plasma (PRP) injections, has been widely used in the healing process surrounding injuries. Given 
the growth factor-rich property in nature, PRP injections induce neovascularization significantly. There has been research surrounding the role of 
diet and nutrition on platelet count and function. States of iron deficiency and dyslipidemia have supporting evidence of increasing platelet count. 
In contrast, ketogenic diets, cod liver, and vitamin D have been associated with decreased platelet counts. Considering that both diet and nutrients 
affect platelets, perhaps using this theory could be further researched in providing higher-quality PRP injections.
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Introduction 

There are nearly one trillion platelets in the circulation of 
an adult that function primarily as hemostatic regulators, and 
secondarily in innate immunity and angiogenesis. These anucleate, 
discoid-shaped cells are produced from megakaryocytes that 
primarily reside in the bone marrow; however, the mechanisms 
involved in platelet production are poorly understood [1,2]. While 
this mechanism is poorly understood, the utilization of platelet-
rich plasma (PRP) has been a modality in various regenerative 
medicine management for over 30 years [3]. The mechanism of 
PRP therapy is believed to be that the injection of concentrated 
platelets can potentially initiate tissue repair at the site of 
injury through the release of biologically active factors along 
with adhesions proteins that are accountable in the coagulation 
cascade, revascularization, and synthesizing connective tissue. 
Current research is in support of the PRP concentrates stimulating 
the physiological release of biologically active growth factors 
to accelerate the healing process [4]. Within reason, there is a 
positive correlation between platelet counts and the outcome of 
PRP injections. Considering there is variability between patients 
and their platelet count, the underlying question of how patients 
can increase their platelet count should be further investigated. 
One mechanism we believe to increase platelet counts is through 
both diet and nutritional factors, while this concept has been 
poorly explored. We will discuss the influence of diet and nutrition  

 
and their effects on platelet count from what current research 
has exhibited in hopes to relate this to achieve higher quality PRP 
injections. 

Discussion

Platelet Production

Megakaryopoiesis: Megakaryopoiesis is a process required 
for platelet production as megakaryocytes are the source of 
platelets. Megakaryocytes are a small component of the myeloid 
lineage, and primarily reside in the bone marrow, but may also 
be found in the peripheral blood and lungs [5]. During fetal 
development, megakaryopoiesis occurs within the fetal yolk sac 
and liver, prior to the enlargement of marrow cavities sufficiently 
supporting blood cell development [6]. Megakaryocytes are 
derived from pluripotent hematopoietic stem cells (HSCs), which 
create both colony-forming cells and burst-forming cells [7]. Both 
cell types continue through their lineage, which subsequently 
forms megakaryocyte precursors, creating what we know today 
as megakaryocytes and the source of platelets [5].

The Regulation and Function of Thrombopoietin in 
Platelet Production

The formation of platelets, known as thrombopoiesis, requires 
regulators and transcription factors. The primary regulator of 
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thrombopoiesis called thrombopoietin (TPO), is known to affect 
every stage of thrombopoiesis between an interplay of both 
extrinsic and intrinsic influences on hematopoiesis [8]. The 
relationship of TPO levels in the bone and marrow is largely 
theorized to be inversely proportional to platelet count [9]. 
Receptor-mediated uptake and destruction is a major component 
in TPO regulation and is controlled via hematopoietic growth 
factor regulation. An autoregulatory loop is maintained by 
platelets that have a high affinity towards TPO receptors, thus 
removing TPO from the circulation in states of thrombocytosis, 
subsequently resulting in a decrease of platelet production. In 
contrast, this autoregulatory loop is maintained during states of 
thrombocytopenia, to prevent platelet production [10].

Platelet Function

Hemostasis and Thrombosis: The function of platelets 
has been long theorized to aid in primary hemostasis and blood 
flow within the vessel [11,12]. The platelets flow through the 
vessel, staying adjacent to the vessel wall, allowing for quick 
activation at the time of vascular injury or insult. This activation 
is thought to occur in several steps, beginning with endothelial 
or subendothelial matrix attachment. Next, the platelets 
firmly adhere to the matrix, flatten, and subsequently undergo 
intraplatelet signal transduction, which forms the initial clot or 
thrombus formation. This initial platelet plug forms a core at the 
site of injury that is densely packed, fibrin rich, and P-selectin 
positive. Following the initial platelet plug formation, loosely 
associated platelets and circulating platelets become activated 
via COX-1, 12-LOX, and granule secretions. This entire process 
results in a platelet thrombus consisting of a tightly packed core 
of P-selectin positive platelets with a surrounding shell of loosely 
packed platelets [13-15]. 

Bioactive Mediators and the Use of Platelet-Rich Plasma 
in Injuries: Platelet-rich plasma (PRP) injections utilize bioactive 
mediators to provide repair and relief in injury processes. It is 
reported that 30% of musculoskeletal presenting complaints are 
secondary to tendon injury [16]. The tendon repair process is 
both slow and tissue repair frequently relates to re-injury due to 
the tendon’s poorly vascular nature [17]. Angiogenesis partakes 
in several roles of tendon healing and is considered to be one of 
the earliest events of tendon healing. This event allows for the 
delivery of inflammatory cells and fibroblasts to be delivered to 
the site of trauma via neovascularization [18]. Additional roles 
of angiogenesis include oxygen and nutrient delivery, removal 
of waste products, controlling immune response, and the 
transportation of regulatory factors [19]. 

Another strong association of overcoming tendon injury 
involves growth factors such as vascular endothelial growth factor 
(VEGF), transforming growth factor-B (TGF-B), insulin-like growth 
factor (IGF), fibroblast growth factor (FGF), and platelet-derived 
growth factor (PDGF). Platelets secrete alpha granules following 

tendon injury which results in the release of these growth factors 
[20]. Notably, VEGF is considered to be the most important factor 
in promoting angiogenesis, improving fibroblast proliferation, and 
in the initiation of producing other growth factors [16]. There has 
been much research surrounding tendon healing and biologics 
to assist in the healing process. Tendon repair is associated with 
both intrinsic and extrinsic repair mechanisms and is separated 
into inflammation, proliferation, and remodeling phases [21]. The 
extrinsic healing process is regulated by substances originating 
from the outside of the tendon and involves plasma, fibroblasts, 
inflammatory cells, and extra-tendinous vascular invasion. The 
intrinsic healing process occurs due to the activity of tenocytes 
and intratendinous blood supply within the tendon itself [22]. PRP 
is known to be rich in growth factors allowing for assistance with 
tendon repair. Research studies have compared PRP compared 
to a placebo and revealed PRP induced neovascularization 
significantly [17]. These findings in combination with known 
bioactive mediator processes are suggestive of PRP injections 
being beneficial.

Immunogenic Role: Recent literature has proposed that one 
role of the platelet is associated with immunologic processes, 
however it is still unclear. The study proposed that autophagy 
may be exhibited by platelets, yet the mechanism is still unclear. 
Another study proposed that platelets express all nine toll-like 
receptors (TLRs), which allows for further research to observe the 
role platelets play in relation to innate immunity against bacteria, 
viruses, and pathological processes such as tumors [23,24]. 

Factors Increasing Platelet Count

TPO is the main regulator in thrombopoiesis, however, it 
has been found that variation in diet and nutrition can increase 
and decrease platelet levels. In a review of the literature, Alpha-
linolenic acid (ALA), hypercholesterolemia, and iron deficiency 
anemia have all been associated with increased platelet counts. 

While dietary ALA is known to be anti-inflammatory, anti-
atherosclerotic, and have anti-platelet effects, a study by Stivala 
et al. showed an ALA-induced increased platelet count in ApoE 
-/- mice. The increase in platelets can be explained by reduced 
platelet clearance. ALA reduces the clearance of platelets by 
reducing platelet turnover and activation via TACE-mediated CPib 
cleavage via inhibition of p38 [25]. Megakaryopoiesis is stimulated 
by hypercholesterolemia resulting in platelet production [26]. 
The mechanism by which hypercholesterolemia causes increased 
platelet formation, turnover, and activation is not well understood; 
however, there is a positive correlation between non-HDL 
cholesterol levels with platelet counts as seen in 2 independent 
studies involving 10,000 participants [27].

 Iron deficiency causes both a decrease in hemoglobin and 
reactive thrombosis. Maintaining thrombocytosis in iron deficiency 
is thought to be due to maintaining coagulation in situations such 
as chronic bleeding, however the mechanism of thrombocytosis 
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in iron deficiency is still unknown. Evstatiev et al. found that 
iron deficiency leads to megakaryopoiesis differentiation and 
changes in platelet phenotype without any influence on TPO in 
animal models. Independent of TPO, Bone marrow changes in 
iron deficiency showed an increase of hematopoietic progenitors 
to megakaryocytes as well as accelerated megakaryocyte 
differentiation. Platelets in iron deficiency are greater in number, 
larger, and have increased aggregation capabilities; all of which 
were independent of TPO [28].

Factors Normalizing Platelet Count

While hypercholesterolemia, iron deficiency, and ALA are all 
associated with increased platelet counts, the Mediterranean diet 
is associated with the normalization of platelet levels from elevated 
levels while also reducing the risk of thrombocytopenia. The 
Mediterranean diet consists of plant-based foods, whole grains, fish, 
legumes, and olive oil. These foods are high in antioxidants, fiber, 
monounsaturated fatty acids, and polyunsaturated fatty acids and 
are associated with a reduction in inflammation via antioxidants 
and polyphenols. A balanced ratio of w-6 and w-3 essential acids 
have beneficial effects on both cardiovascular and cerebrovascular 
health. Platelets and WBC are markers of inflammation and 
increase the risk for cardiovascular and cerebrovascular disease. 
The Moli-sani study showed a significant reduction in platelet and 
WBC counts in the Mediterranean diet in a healthy adult population 
while controlling for many possible confounders [29]. Additional 
studies have found a relationship between the mediterranean diet 
and platelet counts. In a random controlled trial by Hernáez et al., 
the Mediterranean diet was found to help maintain platelet counts 
within a normal range in elderly patients with high cardiovascular 
risk. In both the general population and high cardiovascular-risk 
individuals, elevated platelet counts are associated with increased 
mortality and incidence of cardiovascular disease. Additionally, 
the Mediterranean diet decreases the risk of developing 
thrombocytopenia in older adults with high cardiovascular risk 
and reduces all-cause mortality risk [30].

Factors Decreasing Platelet Count

Ketogenic diets, cod liver, and vitamin D have all been 
associated with a decrease in platelet count. In a 1,2399-participant 
observational study by Kucukay and Alanli, platelet counts were 
significantly lower in hospital patients receiving vitamin D 
replacement treatments [31]. The mechanism by which vitamin 
D reduces platelet counts is not well understood but should 
still be considered. A study by Dressler Et. Al revealed mild 
thrombocytosis in epileptic pediatric patients at baseline which 
subsequently normalized while on a ketogenic diet in all patient 
groups within 6 months. The baseline elevation in platelet count 
in the epileptic population is thought to be due to underlying 
inflammation [32]. The ketogenic diet has been shown to have 
anti-inflammatory properties by reducing IL-8 Beta levels in the 
brain and plasma [33]. 

Supplementation of w-3 polyunsaturated fatty acids, as found 

in cod liver oil, was associated with decreased platelet count 
and function. In a study by Lorenz Et Al., Eight volunteers were 
provided with 40 ml of cod liver oil for 25 days which lead to 
w-3 polyunsaturated fatty acids being incorporated in platelet 
phospholipids instead of the more common w-6 polyunsaturated 
fatty acids found in Western diets [34]. Supplementation with 
n-3 fatty acids or marine oils can reduce the platelet content 
of arachidonic acid and compete with arachidonic acid for 
cyclooxygenase, which reduces the production of thromboxane, 
this leads to decreased platelet aggregation and prolonged 
bleeding time [35]. While dietary influence on platelet counts is 
not a well-researched area, there is a potential for further research 
and treatments of various platelet-related pathologies. 

Conclusion

Based on our research, states of iron deficiency and 
dyslipidemia have supporting evidence of increasing platelet 
count. In contrast, ketogenic diets, cod liver, and vitamin D have 
been associated with a decrease in platelet counts. While there is 
limited research currently on this topic, these findings should be 
executed by restricting ketogenic diets, cod liver, and excess vitamin 
D rather than inducing iron deficiency and hypercholesterolemia 
that pose unethical and detrimental effects. Dietary restriction 
prior to a procedure could be suggested, while more data needs to 
be collected prospectively to assess whether patients had better 
outcomes with the PRP injections.
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