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Outline

• Broad aspects of platelet biology

• Platelet-based applications in regenerative medicine

• Composition of platelet secretome

• The role of platelet secretome in skeletal myogenesis

• The role of platelet secretome in reparative skeletal muscle 

regeneration

• Mechanistic insights 

• The role of platelet secretome in skeletal muscle stem cell 

function

• Conclusions
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Scully et al. 2018, Acta 
Physiol.e13071

Platelet and organelles
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Platelet-mediated skeletal muscle regeneration

Scully et al. 2018, 
Acta Physiol. e13071

Scully et al. 2019 – IJSM 
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Platelet-mediated skeletal muscle regeneration

Controversial literature

- Inconsistent results
- Standardisation of preparation
- Timing of application
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Scully et al. 2018, Acta 
Physiol.e13071
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Scully et al. 2018, Acta 
Physiol.e13071

Different stages and steps in preparation of platelet-based applications

• Different centrifugation speeds

• Different platelet concentrations

• Different platelet agonists
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Preparation of platelet releasate

Experimental Approach

A threshold of at least 80% aggregation
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The effect of platelet agonists and dosage during releasate preparation 

Dose response (v/v) Dose response (platelet concentration)

More platelets and more releasate → more proliferation
Scully et al. 2018, 
Acta Physiol.e13207

Proliferation

(Sonicated Platelets)
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Key points

• PAR1- and Collagen- activated 

platelet releasate induce 

stronger myoblast proliferation 

than thrombin or sonication

• 10-30% releasate (v/v) shows a 

dose-response on the 

proliferation of myoblasts

• Different platelet concentrations 

exhibit a dose-response on 

myoblast proliferation 

Releasate compositionA 
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Overview of effects of releasate components on myoblast proliferation and differentiation based on published evidence

Scully et al. 2018, Acta 
Physiol.e13071
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The effect of releasate on gene and protein expression patterns of myoblasts

Releasate increases PDGF 
and VEGF protein expression 

in proliferating myoblasts

Myoblast mRNA expression with releasate

Myoblast protein expression with releasate

C
2C
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Scully et al. 2018, 
Acta Physiol.e13207

Pdgfα, Pdgfβ, Vegfα165 and 
Prmt1 mRNA are increased 

with platelet releasate 
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Platelet releasate drives myoblast proliferation through PDGF and VEGF

¥ ¥¥

Inhibition of VEGF and PDGF 

AAL-993 is a potent inhibitor of VEGF receptors
AG-1295 is a potent inhibitor of PDGF receptor 
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Temporal effects of platelet releasate on myoblast differentiation

Early addition of releasate upregulates myoblast differentiation
Continuous addition of releasate inhibit myoblast differentiation
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Temporal effects of platelet releasate on myoblast differentiation

Addition of platelet releasate after myoblast fusion is beneficial for myogenic 
differentiation
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PDGFR and VEGFR inhibition reduces myoblast differentiation

Inhibition of differentiation is not rescued by releasate in terminal differentiation
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Key points

1. Temporal effects of platelet releasate on myoblast differentiation

2. Early addition of releasate upregulates myoblast differentiation

3. Addition of platelet releasate after myoblast fusion is beneficial for 
myogenic differentiation

4. Continuous addition of releasate inhibits myoblast differentiation

5. PDGFR and VEGFR inhibition reduces myoblast differentiation
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In Vivo work on skeletal muscle regeneration: 

IgG Infiltration showing dead/dying fibres

Platelet releasate accelerates skeletal muscle regeneration of tibialis anterior in vivo 

19

Muscle Stem Cell Markers

Pax7 – quiescence

MyoD - activation/ 
proliferation

Myogenin- differentiation Zammit et al. 2006– J 
Histolchem Cytochem) 54
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FM T72

Myogenin

DAPI
Pax7

SF T72 R T72

Platelet releasate increases the total number of 
Myogenin+ve muscle stem cells and clusters per fibre

Distribution of total muscle 
stem cell progeny number per 

myofibre 
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Commitment of satellite cells to differentiation is mediated by PDGF and VEGF

Releasate upregulates Cyclin D1 and Scrib
Effect of releasate on myofibres

Releasate drives muscle stem cell proliferation and differentiation

Pax7 – quiescence

MyoD - activation/ 
proliferation
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Platelet releasate stimulates muscle stem cell proliferation and differentiation through the 
PDGF/VEGF/MyoD/Scrib-axis 
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Impaired skeletal muscle regeneration of ApoE–/– mice is rescued by platelet releasate

Activation and differentiation of skeletal muscle 
stem cells is impaired in ApoE–/– mice and can 
be alleviated by treatment with platelet releasate

Impaired skeletal muscle regeneration of ApoE–/–

mice 10 days after injury is rescued by platelet 
releasate

Barlow et al. 2021, Exp 
Physiol. 106
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Conclusions

1. We have shown in vitro and ex vivo data on PAR-1 -activated platelet 
releasate dose-dependently stimulating myoblast proliferation

2. We have identified two essential components of releasate being essential for 
both proliferation and differentiation using mRNA, protein and inhibitory 
analysis

3. We have shown a temporal effect of platelet releasate on myotube formation

4. We have identified the effect of platelet releasate on a myoblast lineage 
progression marker ex vivo; Scrib

5. Platelet secretome normalises the compromised muscle regeneration in a 
mouse model of hyperlipidaemia
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