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Abstract 
Platelet-rich plasma (PRP) is regarded as a modern therapeutic technique in horses, so there 

are few researches . 

The study is conducted on eight Iraqi Arabian horses, which are divided equally and 

randomly into two groups, treatment and control group. Autologous PRP is prepared for 

treatment group. All experimental horses are exposed to hard trauma causing muscular 

contusions. Treatment group were treated two times a week for six weeks. 

Due to the effect of many growth factors, the results show benefit effect of PRP, perfuse 

granulation tissue which is characterized by excellent proliferation of fibroblasts and highly 

proliferation of endothelial cells to form new blood vessels. 

This study according to our knowledge is the first research in muscular contusions of 

Arabian horses, which is focusing on the histological effect of autologous PRP on the muscular 

contusions which is very common acute injuries in Iraqi Arabian horses. 
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 الخلاصة
ّعذ علاج انبلاسما غنِ انصفْحاث انذمٌّت من انعلاخاث انحذّثت نهخْم نذا حمْش بقهت انذراساث انمنشٌرة عنو. شمهج 

انذراست ثمانْت خٌْل عزبْت عزاقْت قسمج عشٌائْا، ًبصٌرة مخساًّت مدمٌعت انعلاج ًمدمٌعت انسْطزة. حم ححضْز بلاسما 

ٌعت انعلاج. حعزضج خمْع خٌْل انخدزبت حدزّبْا انَ كذمت شذّذة أدث انَ كذمت عضهْت، غنِ انصفْحاث انذمٌّت انذاحِ نمدم

 عٌندج مدمٌعت انعلاج مزحْن فِ الاسبٌع ًنمذة سخت اسابْع.

ًنخْدت نخأثْز عٌامم اننمٌ انمخعذدة اظيزث اننخائح أفضهْت بلاسما غنِ انصفْحاث انذمٌّت، نمٌ مفزط نهنسْح انحبْبِ 

بنمٌ ًاضح نهخلاّا انهْفْت ًنمٌ مفزط نهخلاّا انبطانْت نخكٌّن اًعْت دمٌّت خذّذة. حعخبز ىذه انذراست ىِ الأًنَ ًانذُ حمْش 

حسب معهٌماحنا فِ انكذماث انعضهْت نهخْم انعزبْت ًانخِ سهطج انضٌء عهَ انخأثْز اننسْدِ نهبلاسما غنِ انصفْحاث انذمٌّت 

 الإصاباث انحادة انشائعت نهخْم انعزبْت انعزاقْت.عهَ انكذماث انعضهْت ًانخِ حعذ احذٍ 
 

Introduction 
In spite of the high occurrence of muscle strains, there was a limited signal base for the 

majority of management techniques and treatment. In specific minimizing the risk for repeated 

muscle injuries, had progressed little in the previous thirty years. Furthermore, numerous risk 

factors for muscle injury had been known (1), evidence recommended that the highest risk factor for 

a recurrence remains a previous injury to that muscle, possibly a result of scar tissue formation at or 

near the injury spot (2). 

The effects of autologous (PRP) was studied by (3) with recovery in the tibialis anterior muscle 

in rats. PRP was isolated by a centrifugation of whole blood, permitting extraction of the specific 

part of the plasma comprising a high concentration of platelets. These platelets contain growth 

factors that could activate myogenesis (4), (5), (6), and alleviate inflammation (7), (8). 
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Healing had been revealed to happen in response to local submission of growth factors (9), 

(10), these factors are stored in alpha granules of platelets which considered as an important 

component involved in haemostasis, the factors at the site of injury were released by activation (11). 

There were at present frequent methods to concentrate growth factors. Platelets rich plasma 

(PRP) involved removing the protein of plasma that comprises larger concentration of platelets after 

centrifugation of autologous complete blood. PRP had been discovered to have between (4-8) times 

the standard platelet concentrations in comparison with whole blood (4). 

Preparations of PRP had confident phases in general. The first step was the aspiration of the 

peripheral blood, followed by centrifugation to harvest three layers : the red layer {including 

erythrocytes}; white layer {leukocytes as well as inflammatory cytokines} and the yellow layer 

{including plasma; platelets and growth factors} (12). 

Besides producing greater concentrations of growth factors; PRP compounds also presented 

some benefits with other methods of getting growth factors. Platelets play an important part in 

clotting and hemostasis (12). 

The platelets' alpha granules correspondingly secreted other cytokines ; proteins (endostatins; 

platelet factor 4) that were included in the process of healing (13). 

Platelets had also found out to have analgesic effects; freeing protease activated receptor 4 

peptides (14). 

Muscle healing occurred in consequent steps, which overlapped inflammation; proliferation as 

well as remodeling. The steps were controlled by the incidence of growth factors and cell 

communications. There was a huge concentration of cytokines presented in healing muscle; 

evidence for the importance of growth factors in muscle healing. Growth factors enhanced muscle 

regeneration; and also, improved muscle force (15). 

The goal of this study was to demonstrate the beneficial use of (PRP) in the treatment of 

muscular contusion of the local Arabian horses. 
 

Materials and methods 
Eight local Arabian horses are used 2 stallions and 6 mares, their ages are 6-6.5 years their 

weights ranged 350-400kg , which divide randomly and equally into two groups, treatment group 

and control group. 

Whole blood one hundred milliliters are aspirated from the peripheral blood circulation (jugular 

vein) of each horse of treatment group {autologous blood}, twice centrifugation at ( 4000) rpm for 

ten minutes. The yellow layer {including plasma; platelets as well as growth factors} is aspirated 

gently, adding 10% calcium chloride then keeping the solution in incubator at 37°c for 24 hours to 

activate platelets, to release high concentration of growth factors and preserve in ( - 80 ° c). 

All the experimental horses had sedation intravenously by acepromazine maleate (2-4 

mg/lb.B.W.).Their muscles (superficial gluteal muscle) are exposed to hard trauma by a metal 

object causing muscular contusion. 

The treatment group had injected locally 4ml.of plasma rich platelets (PRP) preparations, two 

times a week for six weeks, directly after contusion (Fig- 1). (ً2 ) )6e  o  eee  a  )6( 

 eee . ero o )a    )2(  )6e  o  eee  a  )6(  eee .                                tae)  6. kee       (  

Biopsies were taken from both groups (7, 14, and 21) days for histo-pathological examination. 

The histo- pathological slides were stained with hematoxiline and eosin  stains and examed under  

light microscope ( Olympus Incorporation - Japan ) . 
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Fig.-1: injection of  PRP in the superficial gluteal muscle 
 

Results 
On day seven of the treatment group with ( PRP ), the histological assessment shows 

significant changes, particularly regarding wound healing . There are marked irregular muscle fibers 

and scattered infiltration of inflammatory cells, with presence of few hemorrhage between skeletal 

muscle fibers (Fig. 2 ). 

After fourteen days of treatment with ( PRP ), shows higher infiltration of inflammatory cells 

and abundant irregular arrangement of skeletal muscle fiber, also presence of granulation tissue 

which characterized the wound with  formation of new blood vessels ( Fig. 3 ) . 

Twenty one days of treatment with ( PRP ), the histo-pathological exam shows profuse 

granulation tissue which characterize by proliferation of fibroblast to form fibrosis and highly 

proliferation of endothelial cells to form new blood vessels ( Fig. 4). 

While the histological assessment of the control group on day seven shows severe 

Hemorrhage between skeletal muscle and slightly infiltration of inflammatory cells also there is 

irregular muscle fiber (Fig.5). 

After fourteen days post wound in control group, there are marked irregular arrangement with 

severe degeneration of striated muscle fiber. Also presence of hemorrhage between muscle fiber 

(Fig.6). 

On day twenty-one post wound in control group, there are clear higher infiltration of 

inflammatory cells, also shows weak granulation tissue and characterize by the muscle fiber which 

visible distraction and are separated with degeneration of myocytes (Fig.7).  
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Fig, -2: treated group (PRP ) histopathological section of the superficial gluteal muscle at seven 

days shows there is marked irregular muscle fiber (blue arrow) and scattered infiltration of 

inflammatory cells (thin arrows).  Necrosis and degeneration muscle fiber (red arrow). also there is 

hemorrhage between the skeletal muscle fibers (yellow arrow). 10X H&E. 

 

 
 

Fig,- 3: treated group (PRP ) histopathological section of the superficial gluteal muscle at 

fourteen days. There is higher infiltration of inflammatory cells mainly macrophage 

irregular arrangement of skeletal muscle fibers (blue arrows). Also, there is marked 

granulation tissue which characterized by proliferation of fibroblast and formation of new 

blood vessels (green arrows). 40X H&E. 
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Fig,- 4: treated group (PRP ) histopathollogical section of the superficial gluteal muscle at twenty-

one days there is presence of granulation tissue which characterized by proliferation of  fibroblast to 

form fibrosis (green arrows) and proliferation of endothelial cells to form new blood vessels (blue 

arrows) also there is infiltration of inflammatory cells (red arrows).(10XH&E) 
 

 
 

Fig,- 5: control group histopathollogical section of the superficial gluteal muscle at seven days 

There are severe heamorrhage between skletal muscle (green arrows) and shows slitly inflammatory 

cells ( red arrow ) also there is visible irregular muscle fiber( blue arrow) ( 10 XH& E)  
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Fig-6: control group histopathological section of the superficial gluteal muscle at fourteen days 

there is marked irregular arrangement with severe degeneration of striated muscle fibers (red 

arrows) also there is hemorrhage between muscle fiber (thin arrows) also infiltration of 

inflammatory cells ( green arrows). 
 

 
 

Fig-7: control group histopathological section of the superficial gluteal muscle at twenty-one days 

shows high infiltration of inflammatory cells (green arrows) also irregular muscle fiber weak 

granulation tissue and this characterize by the muscle fibers which shows distracted and separated 

with degeneration of myocytes .                     
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Discussion: 
There are limited studies of the PRP effect on the muscle injuries because PRP remedy has full-

fledged in acceptance in the past few years. PRP is a safe therapy assumed its autologous nature and 

long term application with out any serious complications. It is formed from the animals’ peripheral 

blood and is centrifuged to attain a high concentration of platelets with in a little volume of plasma. 

It is then re-inject at a location of muscular contusion {acute trauma}. There are many preparation 

procedures of PRP and activation of platelets to release mean growth factor like {TGFβ1, TGFβ2, 

TGFβ3, Vascular Endothelial GF} that responsible of acceleration the proliferation of cells 

{myogenesis}.  According to (16) double- centrifugation method is able to achieve higher platelet 

concentrations than the single- centrifugation. 

The histological evaluation of PRP effect is very clear as shows by the results of the  present 

study specially after twenty one days, there is perfuse granulation tissue which is characterized by 

proliferation of fibroblasts to form fibrosis and highly proliferation of endothelial cells to form new 

blood vessels (Fig.- 4 ) while the histological assessment of the control group at the same period 

shows, clear higher infiltration of inflammatory cells, weak granulation tissue, visible distractions 

of myocytes. These results are accompanied with (17).  

The real mechanisms of action of PRP are widespread because of the production of a myriad of 

bioactive agents. 

The benefit use of PRP for the healing acceleration of muscular contusion may be due to the 

injection of concentrated platelets in the injured muscle, once is stimulated; results in an 

exponential increase of abundant growth factors. Though; the purpose of many growth factors; 

chemokines; cytokines; and  ً )   ae ) a. ea 6. kee  a ke ok ) o e o  kkeee o )a  a  6. k.eo  

ka  . )a  6or ne a.e  a  ae ) aek )a  a  ka ke   o ea reo eeeinflammatory mediators has not been 

illuminated; and have not the interactions between agents and their effect on adjacent cells; 

specially the transforming growth factor (TGFβ1) (17), (18). 

Many questions are related to PRP remain unanswered, such as the maximum concentration of 

platelets in PRP, ideal procedures of preparation, the correct PRP formulations, the types of cells 

which are contained in PRP, its frequency of applications, so further researches are needed to 

explain the quantification of specific growth factors release by PRP which effect on angiogenesis 

and myogenesis as well as the functional recovery before PRP can be used in a wide clinical 

application (19). 

This technique is still need focusing on many questions, the ideal procedures preparation, 

frequency of application, the correct PRP formulation, types of cells which are contained in PRP 

and the quantification of the specific growth factors release by PRP which effect on angiogenesis 

and myogenesis. 

This study according to our knowledge is the first research in muscular contusion of Arabian 

horses, which is focusing on the histological effect of autologous PRP on the muscular contusion 

which considers the most common acute injury in the Iraqi Arabian horses. 
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