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Abstract 

 

The aim of this study was to evaluate the regenerative effect of platelets rich plasma PRP on tendon healing in donkeys. 

Eight adult donkeys from both sexes were used. The age range from 2-4 years and weighting 150-180 kg. The animals divided 

into two groups control and treatment group each group consists of four animals. The donkeys in both groups were given deep 

narcosis with 10% chloral hydrate at a dose of 5 g ∕ 50 kg of body weight I.V after the premedication with 2% xylazine at a 

dose of 1.1mg/kg of body weight I.V. The superficial flexor digital tendon of forelimb was severed transversely and sutured by 

bunnell-Mayer technique using stainless steel suture and the limb was totally immobilized with plaster of paris. In the second 

group donkeys underwent the same procedures with topical application of platelets rich plasma on the site of sectioned tendon. 

At 30 post operative days the results revealed that there was a noticeable improvement of the functional activity of the injured 

tendon treated with platelets rich plasma PRP. Histologically there was granulation tissue at the site of healing of sectioned 

tendon. We conclude that platelets rich plasma lead to functional improvement of the injured tendon. 
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Introduction 

 

The process of tendon repair was described with 

accuracy as far back as the seventeenth century (1). Flexor 

tendon wounds are serious because of the weight bearing 

function of this structure, Further more distal limb wounds 

usually involve additional soft tissue structures such as joint 

capsules, tendon sheaths and neurovascular bundles which 

complicates treatment and healing and negatively affect the 

prognosis (2). Rehabilitation following tendon injury and 

repair is a long process. In case of flexor tendon injuries, 

return to normal function is not allowed until at least eight 

to twelve weeks after repair (3). The platelet rich plasma 

(PRP) is an autologous product that concentrate a high 

number of platelets in a small volume of plasma (4). Its 

biocompatible and biodegradable properties prevent the 

PRP from inducing foreign body reactions, tissue necrosis, 

or extensive fibrosis (5). Reports in the literature differ 

about the intensity and duration of blood centrifugation, the 

number of platelets present in the PRP, and the use of 

thrombin or other factors to activate PRP (4-6). PRP can be 

used as a healing substance for different kinds of tissue 

injury causing less post-surgical pain (7,8). During platelet 

degranulation many biologic active substances are released 

which participate in the primary homeostasis and help the 

following reparation and regeneration of the soft and hard 

tissues. The most important substances are: serotonin, 

catecholamine, fibrinogen, factor V, factor VIII, 

thromboxan A2, calcium etc. Many growth factor are also 

very important: Platelet-derived growth factor (PDGF); 

Transforming growth factor-b (TGF-b); Vascular 

endothelial growth factor (VEGF); Interleucin-1(IL-1); 

Basic Fibroblast Growth Factor (BFGF); Insulin like 

Growth Factor (IGF). In the platelet rich plasma there are 

also small quantities of immune cells as well as plasma (9-

11). The aim of present study was to evaluate the effect of 

platelet rich plasma on the healing process of the injured 

tendon. 

Materials and methods  

 

Animals 

Eight adult donkeys weighing between 150 and 180 kg 

and aging between 2 and 4 years were used in the current 

study. The animals were kept in the farm of the College of 

Veterinary Medicine, University of Mosul. The animals 

divided into two groups of four animals in each group the 

control group underwent surgical procedure in which the 

superficial flexor digital tendon of the forelimb was 

sectioned and repaired surgically by bunnell-mayer 

technique using stainless suture material and was totally 

immobilized with plaster of Paris. In the second group the 

same procedure performed with local application of platelet 

rich plasma on the cut surface of the tendon. Postoperative 

observations were daily performed during the first week 

and weekly thereafter.platelets rich Plasma preparation.

 Four blood samples from four animals were collected. 

A 100 ml of blood was drawn under strict aseptic condition 

from the jugular vein the blood was aspirated with a 21 G 

needle. A 50 ml sized syringe preloaded with 7 ml of 

anticoagulant citrate dextrose solution ACD was used to 

avoid coagulation. Each blood sample was centrifuged 

2400 prm for 10 minute at 5 ºC by cooled centrifuge 

resulting in three following layers. The inferior layer 

composed red blood cells, the intermediate layer composed 

of white blood cells and the superior layer made of plasma, 

the plasma layer was centrifuged for another 15 minute at 

3400 prm in order to obtain a two part: the upper part which 

is platelet poor plasma PPP and the lower part was the 

platelet rich plasma PRP. Then the PRP was aspirated with 

another pipette and placed in a sterile tube. The PRP was 

thus prepared for activation by 10% calcium chloride 

CaCl2 which inhibit the blood – thinning effect of ACD. 

After activation, PRP turned into a gel–like solution that is 

ready for use (12).  

 

Anesthesia 

Animals were premedicated with 2% Xylazine at a dose 

of 1.1mg ∕kg of body weight intravenously then 10% 

chloral hydrate at a dose of 5 g ∕50 kg of body weight 

intravenously was given as deep narcosis (13). 

 

Surgical procedure  

Under aseptic condition a longitudinal skin incision was 

made directly over the superficial flexor digital tendon and 

then complete transverse incision was made with surgical 

blade through the midway of the tendon. This incision was 

immediately sutured with bunnell-Mayer technique using 

stainless steel suture (figure1) then the sectioned tendon 

was allocated to receive either platelet rich plasma or 

control treatment. Total immobilization of the affected limb 

was made by plaster of paris which extended from carpal 

joint to the coffin joint for two weeks.  

 

 
 

Figure 1: Drawing showing bunnell-Mayer technique 

utilized for end to end anastomosis of tendon (14).  
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Gross pathological study and biopsy collection 

Histopathological examination of the specimens were 

done 30 days after surgery. Histological specimens were 

stained with hematoxylin and eosin. 

 

Results 

 

Clinical observation  

The ability of the animals in the treatment group to use 

the operated leg is better than the animals in the control 

group in which the animal exert great efforts in order to 

stand. The animals in the control group tend to remain 

recumbent most of the time and standing occurred after 

several trials as compared to those of the treatment group. 

The gait of the animals of the both group was observed 

clinically two weeks after operation. The treatment groups 

showed significant improvement in comparison with 

control group animals. And the treatment with PRP was 

considered successful when the animals return to the same 

pre-injury movement without relapse of the injury in the 

follow-time. While the control animals suffered from 

lameness for longer period when compared with treatment 

animals.  

Gross finding: There were macroscopic differences 

between the groups of animals at four weeks after operation 

the skin repair site was showed increased granulation tissue 

especially in the treatment group. The repair site was 

hypertrophic and semi translucent. The cross sectioned area 

of tendon was increased in diameter in both groups.  

Histopathological results of the control group revealed 

skin wound healing through fibroplasia and epithelization at 

30 postoperative days. Healing of sectioned tendon was 

occurred by proliferation of collagen fibers and fibroblasts 

"fibroplasia", associated with angioplasia in intertendineous 

gap which was filled with mature granulation tissue that 

arranged in a parallel fashions to long axis of the tendon. 

This granulation tissue can recognized from original tendon 

tissue and there is severe infiltration of mononuclear 

inflammatory cells in the healing tendon tissue as well as 

edema (figure 2 and 3). In the treatment group healing of 

tendon occurred in similar pattern that mentioned above 

histopathologically only there was evidence for 

polymorphonuclear inflammatory cells (inflammatory 

nodules) in the healing tissue within the intertendineous gap 

(figure 4 and 5). 

 

  
 

Figure 2: Photomicrograph of healing tendon at 30 days 

after tenotomy in group 1, showed presence of granulation 

tissue consisting from newly capillaries (a) and collagen 

fiber (b). H& E at 40 X. 
 

  
 

Figure 3: Photomicrograph of healing tendon at 30 days 

after tenotomy in group 1, showed mature granulation 

tissue within intertendineous gap (arrow). (H & E 40 X). 
 

  
 

Figure 4: Photomicrograph of healing tendon at 30 days 

after tenotomy in group 2 treated within PRP after 

tenotomy, showed the presence of collagen fiber (a), newly 

capillaries (b), (H & E 40 X). 
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a 
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b 
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Figure 2 photomicrograph of healing 



Iraqi Journal of Veterinary Sciences, Vol. 23, Supplement I, 2009 (81-85)  

Proceedings of the 5th Scientific Conference, College of Veterinary Medicine, University of Mosul 

 

  84 

 

  
 

Figure 5: Photomicrograph of healing tendon at 30 days 

after tenotomy in group 2 treated within PRP after 

tenotomy, showed the presence of mature granulation tissue 

(a) with inflammatory nodules (b), (H & E 40 X). 

 

Discussion 

 

A chemical substance 10% calcium chloride CaCl2 was 

used for the activation of the PRP and this could avoid the 

use of heterologous blood components such as bovine 

thrombin as activator which can cause immune reactions 

and associated with development of antibodies which had 

occasionally lead to life-threatening coagulopathies, and in 

turn, lead to negative results that could be falsely ascribed 

to PRP (14). PRP is identical in substrate to the blood clot 

that form in every wound and therefore it cannot support 

bacterial growth in addition to that PRP has a pH of 6.5 to 

6.7 where as mature blood clot has a pH of 7.0 to 7.2 and 

therefore may even inhibit bacterial growth as other acidic 

solutions do (15). The sectioned tendon was sutured with 

stainless steel suture material because it is biologically inert 

to decrease tissue reaction. The injured limb was totally 

immobilized postoperatively in both groups to prevent 

further extension which may negatively affect healing 

process. The clinical improvement of the gait of the animals 

in the treatment group during the first two weeks after 

operation may related to the powerful and long-term 

analgesic and anti-inflammatory effect of the PRP due to 

presence of important amount of transforming growth 

factor TGF-B and angiogenic VEGF and proliferative and 

anabolic PDGF, IGF growth factors which have a 

significant importance in the wound repair process (16). 

Histologically there was proliferation of collagen fibers and 

fibroplasia, angioplasia with mature granulation tissue due 

to the effect of the platelet derived growth factors upon the 

proliferation phase and also these factors enhance 

angiogenesis, fibroblast proliferation via activation of their 

mitotic activity (17,18). Histopathologically there were no 

differences at repair site in both groups because of short 

period of the study. The presence of polymorphonuclear 

cells in the treatment group was due to PDGF which 

released as result of platelets degranulation and this factor 

amplified the inflammatory responses with increased 

wound influx neutrophils (18). In both groups there was 

infiltration of inflammatory cells because it is thought that 

the inflammatory responses were markedly diminished at 

six weeks and were minimal at twelve weeks (19). In 

conclusion the healing of tendon seem to be a complicated 

process and the PRP had a positive effect on functional 

improvement of injured tendon. It is recommended that the 

duration of the studies in the future should be extended for 

more than twelve weeks.  
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