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ABSTRACT: Platelet rich plasma (PRP) has recently been investigated for use in tissue regeneration
studies that seek to utilize the numerous growth factors released from plateleta-granules. This study
examined gene expression patterns, DNA, and collagen content of equine flexor digitorum
superficialis tendon (SDFT) explants cultured in media consisting of PRP and other blood products.
Blood and bone marrow aspirate (BMA) were collected from horses and processed to obtain plasma,
PRP, and platelet poor plasma (PPP). IGF-I, TGF-b1, and PDGF-BB were quantified in all blood
products using ELISA. Tendons were cultured in explant fashion with blood, plasma, PRP, PPP, or
BMA at concentrations of 100%, 50%, or 10% in serum-free DMEM with amino acids. Quantitative
RT-PCR for expression of collagen type I (COLA1), collagen type III (COL3A1), cartilage oligomeric
matrix protein (COMP), decorin, matrix metalloproteinase-3 (MMP-3), and matrix metalloprotei-
nase-13 (MMP-13) was performed as were as DNA and total soluble collagen assays. TGF-b1 and
PDGF-BB concentrations were higher in PRP compared to all other blood products tested. Tendons
cultured in 100% PRP showed enhanced gene expression of the matrix molecules COL1A1, COL3A1,
and COMP with no concomitant increase in the catabolic molecules MMP-3 and MMP-13. These
findings support in vivo investigation of PRP as an autogenous, patient-side treatment for
tendonitis. � 2006 Orthopaedic Research Society. Published by Wiley Periodicals, Inc. J Orthop Res
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INTRODUCTION

Tendon injuries are common amongst athletes and
are often recalcitrant to treatment.1–7 Platelet
rich plasma (PRP) has been used for several years
in oral and maxillofacial surgery to accelerate
peri-implant soft tissue and bone healing,8–12 and
it has recently been investigated for regeneration
of bone,13–16 cartilage,16,17 and ligament.18 The
main rationale for the use of PRP arises from the
growth factors released from platelet a-granules,
including platelet-derived growth factor (PDGF),
transforming growth factor b (TGF-b), fibroblastic

growth factor (FGF), vascular endothelial growth
factor (VEGF), insulin-like growth factor-I (IGF-I),
and epidermal growth factor (EGF).19–25 All of
these growth factors have been evaluated for their
ability to enhance tenocyte mitogenesis and
synthesis of matrix molecules such as collagen
types I and III.23,26–38 Bone marrow aspirate and
bone marrow–derived mesenchymal stem cells
have also been investigated for use in regeneration
of tendon.18,39 Bone marrow aspirate and PRP are
clinically attractive therapies for tendonitis due to
their autogenous nature and their accessibility at
the time of diagnosis for immediate treatment.

PRP is typically used at 100% concentration for
in vivo studies and clinical applications,9,11,14 but
in vitro studies to date have used PRP at concen-
trations less than 40%, with the remainder being
serum-free tissue culture medium.16–18 During
the centrifugation process used to make PRP,
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