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ABSTRACT 

Platelet Rich Plasma (PRP) therapy was used in treating postoperative wound complications in an 11 

years old cat. After mechanical debridement of the wound, the wound edges were infiltrated three times at 

certain intervals with PRP. The wound healed completely 50 days after treatment. This clinicalcase indicates 

that autologous Platelet Rich Plasma (PRP) can be successfully used in treating postoperative wounds with 

complications in the cat.  
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Introduction 

Until recently it was thought that platelets have exclusively haemostatic function. Presently 

we have evidence indicating that platelets are responsible for different functions in the body. The 

first clinical study describing the use of the PRP method in accelerating healing of tissues was pub-

lished in 1988 by oral surgeons [1]. In this case, autologous PRP was applied to cancellous bone 

grafts in reconstruction of mandibular defects in humans. 

Platelets - anatomy and function 

Platelets are small disc-shaped blood cells (approximately 1–3μ m) with average count in pe-

ripheral blood of 1.5–3.0 × 109 / L. Their usual life span is 5 to 9 days. Platelets are produced by 

the megakaryocytes in the bone marrow by cytoplasmic fragmentation after which they are released 

in the peripheral blood flow [2]. 

Platelets do not have nuclei; they have an extensive cytoskeleton, mitochondria, lysosomes 

and ribosomes [3]; modified smooth endoplasmic reticulum and multiple unique organelles [4]. 

Platelet function is determined by the size and age of the cells [5]; younger and bigger cells have 

more clearly defined hemostasis than smaller and older cells. 

Platelets can express different substances depending on the stimuli used to activate them [6, 

7]. Their internal structure includes three types of granules: alpha-granules, dense granules and ly-

sosomes. Alpha-granules are most numerous and serve more important function than the other two. 

Alpha-granules contain more than 300 proteins, including clotting/coagulation factors, growth fac-

tors and other proteins most of which are synthesized or secreted by the megakaryocytes [8, 9]. 

Dense granules are relatively low in number and contain several small molecules such as serotonin, 

adenosine diphosphate (ADP), adenosine triphosphate (ATP), GDP, GTP, histamine, calcium, mag-

nesium and polysulfide [9]. Platelet lysosomes are similar to those in other cells; it is unclear whether 

they perform platelet-specific functions [4]. 

In addition to their hemostatic function, platelets perform other functions such as anti-inflam-

matory, immune and tissue repair. 
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Growth factors in PRP 

The alpha-granules of platelets contain polypeptide growth factors such as PDGF [10]; TGFb 

[11]; IGF-1 [12]; VEGF [13]; HGF [14]; EGF [15]; and bFGF.  

Traditionally, platelets have been used therapeutically to treat the thrombocytopenia and plate-

let dysfunction [16]. Our current knowledge on the topic has been expanded; we now know that 

platelets also play a key role in restorative processes due to tissue traumas, as they contain platelet 

growth factors released by activated platelets. 

Platelet growth factors initiate and sustain wound healing of bone and soft tissue [17, 18]. The 

presence of platelet-derived growth factors (PDGF) is essential to the restorative process. PDGF 

consist of heterodimeric A and B chains as well as A-A and B-B chain homodimers [19]. Other 

growth factors which play an essential role in the tissue and bone restorative processes include: 

transforming growth factor-beta (TGF-β 5), vascular endothelial growth factor (VEGF 6), minor 

quantity of insulin-like growth factor (IGF 7), epidermal growth factor (EGF 8) and connective tis-

sue growth factor (CTGF-9). 

It is hypothesized that accelerated wound granulation and epithelization requires four to five 

times greater platelet concentration than the baseline platelet numbers [1, 20]. 

Wounds in animals usually do not heal or heal slowly due to poor blood flow, decreased oxy-

gen supply, insufficient inflammatory response to trauma and others [18, 20]. 

The purpose of this case report is to describe our experience using PRP in treating complicated 

and difficult to heal wounds in cats. 

Clinical Case 

The patient – a 12 years old female Turkish Angora cat named Kido – presented with a tumor 

formation on the right cranial and left caudal mammary glands. 

Both tumor formations were removed surgically on 12/07/2015 and the sutures were removed 

on 18.12.2015 at which time evidence of impaired wound healing was not visible. Ten days later, 

the skin in the area of the cranial mammary gland ruptured forming a wound measuring 4 by 6 cm. 

(Picture 1, 2). Conservative treatment, administered for the following ten days, did not produce any 

results. The wound had atrophic dry bottom, tapered wound edges, multiple pockets and was covered 

with necrotic tissue and scabs. On 08.01.2016, the wound was mechanically debrided and 2 ml of 

autologous PRP were infiltrated in the edges and bottom. Seven days after the treatment, a number 

of islets of granulation tissue were visible. The wound shrunk to 3.5 by 5 cm. (Picture 3). 

  

Picture 1. Picture 2. 
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Picture 3. 

A second course of PRP treatment as administered on 21/01/2016. The edges of the wound 

were covered with granulation tissue; necrotic tissue was present only in a few small areas. The 

wound measured 2.5 by 2.5 cm. Gradual reduction of the size and number of necrotic tissue areas 

was observed (Picture 4).  

The adjacent smaller wounds healed without any treatment and the seborrhea significantly 

decreased. By 02/27/2016, the wound had completely healed (Picture 5). 

 

  

Picture 4. Picture 5. 

PRP Preparation 

16 mm of whole blood was drawn from the jugular vein using a 22 gauge needle. The blood 

was placed into 2 heparin vacutainers. The average time lapse between blood draws and PRP ex-

traction was about 10 minutes. 

Double centrifugation method 

The blood was centrifuged for 20 min at 2800 rpm to achieve separation of cell layers. This 

procedure divides the blood into three basic components: red blood cells, platelet rich plasma (PRP) 

and platelet poor plasma (PPP). Each vacutainer yielded approximately 4–5 mL of PRP, 80 % of it 

was discarded.  

The part containing platelets and mononuclear cells was carefully removed using a spinal nee-

dle attached to a syringe and re-suspended in 2 ml of the remaining plasma. The final solution, 

obtained by mixing the resulting PRP and plasma, was placed in sterile vacutainers and was centri-

fuged at 1300 rpm for 15 min for better separation of the platelet pellets from the supernatant layer 
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of PPP. The platelet pellets accumulated at the bottom of the container and the PPP on top. The PPP 

was removed; only the PRP was left in the containers. The platelet pellets were re-suspended within 

the remaining plasma with a vortex mixer; the final PRP was drawn up with a syringe.  

Discussion 

A number of clinical studies in animals and humans have shown the important role of platelets 

in the process of wound healing when applied topically. PRP accelerates healing due to release of 

growth factors (GF) contained in platelets.18 

GF can stimulate the inflammatory and proliferative phase in wound healing. 

In our clinical case, PRP was applied topically to treat a complicated postoperative wound in 

a cat. During the course of treatment with PRP, no other medications were administered either top-

ically or internally (such as systemic antibiotics and/or anti-inflammatory agents).  

There are different methods for PRP preparation: cuvettes, quadruplicate blood samples, man-

ual preparation using open, closed or automated systems.21 The double centrifugation method using 

vacutainers, employed in this study, is inexpensive, relatively easy to implement and does not re-

quire expensive or complex equipment. 

PRP can be applied topically by continuous dripping or a spray in the form of a gel or injection 

in wound edges.  

PRP stimulates faster wound healing and provides antibacterial and anti-inflammatory envi-

ronment.22.23.24 PRP exhibit antimicrobial properties against various microorganisms by inhibiting 

their growth.22.25.26 

The results of this clinical case suggest that, the PRP method is an effective therapeutic method 

in treating atopic and slow healing wounds. Regenerative therapy can be applied in order to improve 

the quality of tissue regeneration and the rate of wound healing in cats. 

References 

1. Marx R. E. (2004). Platelet-rich plasma: evidence to support its use. J Oral Maxillofac Surg 

62(4):489–496. 

2. Junt T, Schulze H, Chen Z, Massberg S, Goerge T, Krueger A, Wagner Jr, Shivdasani RA, von 

Andrian UH (2007). Dynamic visualization of thrombopoiesis within bone marrow. Science 

317(5845):1767–1770. 

3. Coppinger J. A., Cagney G., Toomey S., Kislinger T, Belton O., McRedmond J. P., Cahill D. J., 

Emilio A., Fitzgerald D. J., Maguire P. B. (2004). Characterization of the proteins released from 

activated platelets leads to localization of novel platelet proteins in human atherosclerotic lesions. 

Blood 103(6):2096–2104. 

4. Weyrich A. S., Schwertz H., Kraiss L.W., Zimmerman G.A. (2009). Protein synthesis by platelets: 

historical and new perspectives. J Thromb Haemost 7(2):241–246. 

5. White J.G. (2007). Platelet Structure. In: Michelson AD (ed) Platelets, 2nd edn. Academic Press, 

Elsevier, Burlington, pp. 45–71. 

6. Karpatkin S. (1978). Heterogeneity of human platelets. VI. Correlation of platelet functions with 

platelet volume. Blood 51(2):307–316. 

7. Cognasse F., Hamzeh-Cognasse H., Lafarge S., Delezay O., Pozzetto B., McNicol A., Garraud O. 

(2008). Toll-like receptor 4 ligand can differentially modulate the release of cytokines byhuman 

platelets. Br J Haematol 141(1):84–91. 

8. Weyrich A. S., Lindemann S., Zimmerman G. A. (2003). The evolving role of platelets in inflam-

mation. J Thromb Haemost 1(9):1897–1905. 



 Application of Platelet Rich Plasma (PRP) in Treating of a Complicated … 37 

9. Coppinger J. A., Cagney G., Toomey S., Kislinger T., Belton O., McRedmond J. P., Cahill D. J., 

Emili A., Fitzgerald D. J., Maguire P. B. (2004). Characterization of the proteins released from 

activated platelets leads to localization of novel platelet proteins in human atherosclerotic lesions. 

Blood 103(6):2096–2104. 

10. Rendu F., Brohard-Bohn B. (2001). The platelet release reaction: granules’ constituents, secretion 

and functions. Platelets 12(5):261–273.  

11. Kaplan D. R., Chao F. C., Stiles C. D., Antoniades H. N., Scher C. D. (1979). Platelet alpha granules 

contain a growth factor for fibroblasts. Blood 53(6):1043–1052. 

12. Assoian R. K., Komoriya A., Meyers C. A., Miller D. M., Sporn M. B. (1983). Transforming growth 

factor-beta in human platelets. Identification of a major storage site, purification, and characteri-

zation. J Biol Chem 258(11):7155–7160. 

13. Karey K. P., Sirbasku D. A. (1989). Human platelet-derived mitogens. II. Subcellular localization 

of insulinlike growth factor I to the alpha-granule and release in response to thrombin. Blood 

74(3):1093–1100. 

14. Banks R. E., Forbes M. A., Kinsey S. E., Stanley A., Ingham E., Walters C., Selby P. J. (1998). 

Release of the angiogenic cytokine vascular endothelial growth factor (VEGF) from platelets: sig-

nificance for VEGF measurements and cancer biology. Br J Cancer 77(6):956–964. 

15. Nakamura T., Nawa K., Ichihara A., Kaise N., Nishino T. (1987). Purification and subunit structure 

of hepatocyte growth factor from rat platelets. FEBS Lett 224(2):311–316. 

16. Sensebe L., Giraudeaux B., Bardiaux L., Deconinck E., Schmidt A., Bidet M. L., Leniger C., Hardy 

C., Babault C., Senecal D. (2005). The efficiency of transfusing high doses of platelets in hemato-

logic patients with thrombocytopenia: Results of a prospective, randomized, open, blinded end point 

(PROBE) study. Blood. 2005:105:862–4. 

17. Bourquie W. T., Gross M., Hall B. K. (1993). Expression of four growth factors durin fracture 

repair. Int J Dev Biol 1993; 37: 573–9. 

18. Mazzuco L., Medici D., Sarra M., Rivara, Panizza R., Orecchia S., Libener R., Cattana E., Levis A., 

Betta P. G., Borzini P. (2004). The use of autologous platelet gel to treat difficult-to-heal wounds. 

Transfusion. 2004:44: 1013–8. 

19. Pierce G. F., Mustoe T. A., Altrock B. W., Deuel T. F., Thomason A. (1991). Role of platelet-derived 

growth factors in wound healing. J Cell Biochem. 1991; 45:319–26.  

20. Lin P. H., Kirko M. K., von Frauhofer J. A., Greisler P. H. (1997). Wound healing and inflammato-

ryresponse to biomaterials. In Chu CC, von Frauhofer JA, Greisler HP 9Eds), Wound healing Clo-

sure and devices. 1997: 7–24 CTC Press, Boca Raton Fla. 

21. De Rossi R., Coelho A. C., Mello G. S., Frazílio F. O., Leal C. R., Facco G. G., et al. (2009). Effect 

of platelet-rich plasma gel on skin healing in surgical wound in horses. Acta Cir Bras 2009: 24:276–

81. 

22. McRedmond J. P., Cahill D. J., Emili A., Fitzgerald D. J., Maguire P. B. (2004). Characterization 

of the proteins released from activated platelets leads to localization of novel platelet proteins in 

human atherosclerotic lesions. Blood 103(6):2096–2104. 

23. Kim J. H., Park C., Park H. M. (2009). Curative effect of autologous platelet-rich plasma on a large 

cutaneous lesion in a dog. Vet. Dermatol. 2009: 20:123–126. 

24. Prockop D. J., Oh J. Y. (2012). Mesenchymal stem/stromal cells (MSCs): role as guardians of in-

flammation. Mol. Ther. 2012; 20:14–20. 

25. Drago L., Bortolin M., Vassena C., Romanò C. L., Taschieri S., Del Fabbro M. (2014). Plasma 

components and platelet activation are essential for the antimicrobial properties of autologous 

platelet-rich plasma: an in vitro study. PLoS ONE. 2014; 9: e107813.  

26. Tohidnezhad M., Varoga D., Wruck C. J., Podschun R., Sachweh B. H., Bornemann J., et al. (2012). 

Platelets display potent antimicrobial activity and release human beta-defensin 2. Platelets. 2012; 

23:217–223. 

 




