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Abstract

Nonhealing wounds of the lower equine limb represent a challenging model. The platelet is a natural source of a myriad of growth factors
and cytokines that promote wound healing. This study evaluates the potential of platelet derived factors to enhance wound healing in the
lower equine limb. Platelets were isolated from horse blood and activated with thrombin, a process known to induce growth factor release.
This produced a platelet gel composed of platelet-rich plasma (PRP). To test this all-natural wound healant, 2.5-cm2 full thickness cutaneous
wounds were created below the knee and hock of a thoroughbred horse. Wounds were treated with PRP gel or left untreated. Sequential
wound biopsies collected at Days 7, 36, and 79 postwounding permitted comparison of the temporal expression of differentiation markers
and wound repair. To test the hypothesis that wounds treated with PRP gel exhibit more rapid epithelial differentiation and enhanced
organization of dermal collagen compared to controls, tissues were stained for cytokeratin 10, a suprabasal differentiation marker, and the
reestablishment of collagen was evaluated by trichrome staining. PRP gel-treated wounds at Day 7 expressed intense cytokeratin 10 staining
near the wound junction in suprabasal epidermal layers, while staining in control tissues was less intense and restricted to apical epidermal
layers distal to the wound junction. By Day 79, the staining was equal in both groups. However, PRP gel-treated wounds at Day 79 contained
abundant, dense collagen bundles oriented parallel to each other and to the overlying epithelium, whereas control tissues contained fewer
collagen fibers that were oriented randomly. Thus, treatment of wounds with PRP gel induced accelerated epithelial differentiation and
produced tissue with organized, interlocking collagen bundles. This study reveals that this novel all-natural wound healant induced wound
repair in injuries previously deemed untreatable.
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Introduction

Over the past 2 decades, extensive cellular and molecular
details have been elucidated regarding the regulation of
cutaneous wound healing (Chettibi and Ferguson, 1999;
Gharaee-Kermani and Phan, 2001). Despite this knowledge,
modulation of the intracellular and cell-to-cell communica-
tion systems that control wound healing and lead to effec-
tive repair has not been accomplished. In fact, costly treat-

ment is often limited to wound maintenance rather than to
the production of a successfully healed wound (Dyson,
1997). It is clear that no single exogenous agent can effec-
tively mediate all aspects of a wound-healing response.
Thus, successful cutaneous wound healing necessitates
combination drug therapy. A rich source of the complex
group of growth factors essential to natural wound repair is
the platelet (Dugrillon and Kluter, 2002). Not only do plate-
lets assist with clot formation and the subsequent cessation
of local loss of blood and lymph, they are also rich in
growth factors and cytokines that induce wound healing
(Pierce et al., 1989b). Degranulation of platelets by proteins
such as thrombin causes them to release these factors which
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