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1. Introduction  

 

ungal infections of the nails appear with 

a white or yellow spot under the 

fingernail or toenail tips. At any age, 

many people become infected with the 

fungus that this process can accelerate 

with the nail ages, artificial nails, 

diabetes, and skin injury around the nail, moist fingers 

or toes for an extended time, closed-toe shoes, such as 

tennis shoes or boots, reduced blood circulation, and 

weakened immune system. It leads to broken nails and 

the entry of fungi. Nail fungus can damage part of the 

nail, the entire nail, or several nails. Common signs of 

nail fungus are including distorted nail, odor coming 

from the infected nail and brittle or thickened nail (1). 

Bioactive factors have an important role in 

regenerative medicine and Platelet-rich fibrin (PRF) is 

one of them (2,3). It is determined as the second 

generation of blood derived products. This kind of 

platelet concentrates (PCs) derived from the patient's 

own blood is prepared in the form of fibrin membrane 

that it contains platelets and growth factors (GFs) (4). 

These active factors are able to accelerate healing 

process, angiogenesis and tissue repair despite of 

moderate inflammation, and an immune response (5). 

As well, it has an effective role in producing of 

chemotactic gradients and led to stimulating cell 

migration, differentiation and regeneration (6). PRF 

membrane is considered as a novel bio-factors which 

are processed without the use of additional ingredients 

F 
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(7). Although, PRF is as a biological tool for 

regenerative medicine but there is not much 

documentary about their antibacterial and antifungal 

effects. In this case, the patient developed a fungal 

infection due to the use of artificial nails (ANs). 

Hence, the purpose of this study was to evaluate the 

performance of PRF on fungal infections. 

 

Case study 
A 35- years old woman was considered as a volunteer 

for this study. She referred for treatment while she had 

previously done all the common treatments and 

suffered from pain and unattractive appearance. 

 

 

 

 

 

2. Materials and Methods 

2.1. Preparation of platelet rich fibrin 

membrane 
This practice was confirmed by the ethics committee 

of the academic center for education, culture, and 

research, Qom branch (No. 03-312). PRF preparation 

was performed according to previous protocols by 

Choukroun et al. (5). At the first step, informed 

consent was obtained from the patient. The PRF 

membrane preparation was isolated from the patient's 

peripheral blood in 2 test tubes (9 ml) without 

anticoagulant or other additives. They were 

immediately centrifuged at 2700 rpm for 15 minutes. 

The PRF clot was exited using surgical forceps from 

tubes and separated from the RBC layer using scissors 

and transferred on sterile medical gas. Finally, the 

PRF membrane is prepared by pressure with a spatula 

(Figure 1). 

 

Figure 1. PRF M preparation 
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2.2. Transplantation of PRF membrane 
The site of infection was initially rinsed with normal 

saline (9%). Then, the prepared membrane was placed 

in area of fungal nail infection. The PRF membrane 

was exchanged every 2 days for 5 times. 

 

2.3. Clinical Outcome 
The results were evaluated observationally during 

treatment. (Figure 2).  It demonstrated that this 

method can improve the treatment process in patients 

with fungal infections and is effective in eliminating 

this type of infection.
 

 

 

Figure 2. A) Without treatment with PRF M, B) treatment 2 times with PRF M, C) treatment 5 times with PRF M. 

 

3. Results and Discussion 

As a common fungal disease, fungal nail infections 

can affect all fingers. Some cases become resistant to 

typical treatments. The PRF potential has been 

confirmed for regenerative of different tissues. 

Nevertheless, there are few evidences about the 

antimicrobial and antifungal properties of this 

biomaterial. Some studies have been reported 

antimicrobial potential of platelets (8). 

Klinger and Tang shown that blood platelets can 

release alpha-granules consisting of bioactive peptides 

such as CC-chemokines and CXC-chemokines and 

growth factors which have an important role for 

stimulation of endothelial cells, smooth muscle cells 

and fibroblasts growth. Platelets are able to eliminate 

pathogens from the bloodstream. Platelets also destroy 

protozoal pathogens by intervening in antibody-

dependent cell cytotoxicity functions and are able to 

kill certain bacteria and fungi dependent on 

microbicidal proteins (9, 10). Recent studies have 

shown that platelets are involved in facilitating certain 

processes: 1) react to microbial threats, 2) 

development of cell intrinsic functions, 3) adjustment 

of antigen presentation, 4) increasing compatible 

immune responses (11). 

An in vitro study showed that rabbit platelets released 

different kinds of GFs and platelet microbicidal 

proteins from platelets which has antimicrobial 

potential against bacterial and fungal pathogens. 

Platelets have a key role in host defense against 

infection, when antimicrobial proteins are released 

locally Because of tissue injury or microbial 

colonization (12), it has been shown in a study that 

PRF inhibits the root canal microflora after two days 

during incubation (13). PRF is prepared as a matrix of 

autologous fibrin by centrifugation. It contains large 

number of platelets and leukocyte cytokines that are 

gradually released along with fibrin network 

degradation (14). The antibacterial activity of PC is 

due to platelets and the complex mixture of cellular 

component, fibrin matrix, and plasma proteins (15).  

The present case study determines autologous PRF 

membrane in patients with fungous nail infection 

showed an improvement according to the 

observational method. Therefore, it is thought that this 

method is considered as an alternative method in 

patients resistant to routine drug treatments.
 

 

Conclusion 
The current research showed one of the best methods 

for removing fungous infection of nail by PRF 

membranes. PRF membranes can replace as a new 

treatment by producing anti-fungal and anti-microbial 

properties. 

 

Acknowledgement 
This research was supported by Avaye mahd cell 

Iranian company. We sincerely thank for its 

cooperation. 

 

Conflict of Interest  
The authors declare that they have no conflict of 

interest.

 

 

 

 

13 



Ghiasi et al                                                         Journal of Basic and Clinical Pathophysiology, Vol. 9, No. 2, December 2021 

 

 

References 

1. Foley K, Gupta AK, Versteeg S, Mays R, 

Villanueva E, John D. Topical and device-based 

treatments for fungal infections of the toenails. 

Cochrane Database of Systematic Reviews 

2020; 16:1(1). 

2. Giudice A, Antonelli A, Muraca D, Fortunato L. 

Usefulness of advanced-platelet rich fibrin (A-

PRF) and injectable-platelet rich fibrin (i-PRF) 

in the management of a massive medication-

related osteonecrosis of the jaw (MRONJ): A 5-

years follow-up case report. Indian Journal of 

Dental Research 2020; 31(5):813-818.  

3. Ghiasi M, Farzaneh S, Bigdelo M. Assessment 

of human cartilage regeneration in a patient 

with knee osteoarthritis using autologous 

adipose-tissue-derived stem cells and Platelet-

rich plasma: a case study Journal of Surgery and 

Trauma 2020; 8(2):73-78. Journal of Surgery 

and Trauma 2020; 8(2):73-78. 

4. Naik B, Karunakar P, Jayadev M, Marshal VR. 

Role of platelet rich fibrin in wound healing: A 

critical review. Journal of Conservative 

Dentistry 2013; 16:284–93.  

5. Choukroun J, Diss A, Simonpieri A, Girard 

MO, Schoeffler C, Dohan SL, et al. Platelet-rich 

fibrin (PRF): A second-generation platelet 

concentrate. Part IV: Clinical effects on tissue 

healing. Oral Surgery, Oral Medicine, Oral 

Pathology Oral Radiology 2006; 101:e56–60.  

6. Lucarelli E, Beretta R, Dozza B, Tazzari PL, 

O'Connel SM, Ricci F, et al. A recently 

developed bifacial platelet-rich fibrin matrix. 

European Cells & Materials Journal 2010; 

20:13–23. 

7. Inchingolo F, Cantore S, Dipalma G, 

Georgakopoulos I, Almasri M, Gheno E, et al. 

Platelet rich fibrin in the management of 

medication-related osteonecrosis of the jaw: a 

clinical and histopathological evaluation. 

Journal of Biological Regulators & Homeostatic 

Agents 2017; 31(3):811-816. 

8. Karde PA, Sethi KS, Mahale SA, Khedkar SU, 

Patil AG, Joshi CP. Comparative evaluation of 

platelet count and antimicrobial efficacy of 

injectable platelet-rich fibrin with other platelet 

concentrates: An in vitro study. Journal of 

Indian Society of Periodontology 2017; 21:97–

101.  

9. Klinger MH, Jelkmann W. Role of blood 

platelets in infection and inflammation. Journal 

of Interferon & Cytokine Research 2002; 

22:913–22.  

10. Tang YQ, Yeaman MR, Selsted ME. 

Antimicrobial peptides from human platelets. 

Infection and Immunity 2002; 70:6524–33. 

11. Ramadan A. Ali, Leah M. Wuescher, and 

Randall G. Platelets: essential components of 

the immune system. Current Trends in 

Immunology 2015; 16: 65–78. 

12. Yeaman MR, Tang YQ, Shen AJ, Bayer AS, 

Selsted ME. Purification and in vitro activities 

of rabbit platelet microbicidal proteins. 

Infection and Immunity 1997; 65:1023–31. 

13. Toffler M, Toscano N, Holtzclaw D, Corso MD, 

Ehrenfest DD. Introducing Choukroun's platelet 

rich fibrin (PRF) to the reconstructive surgery 

milieu. Journal of Implant & Advanced Clinical 

Dentistry 2009; 1:21–30. 

14. Dohan DM, Choukroun J, Diss A, Dohan SL, 

Dohan AJ, Mouhyi J, et al. Platelet-rich fibrin 

(PRF): A second-generation platelet 

concentrate. Part II: Platelet-related biologic 

features. Oral Surgery, Oral Medicine, Oral 

Pathology Oral Radiology 2006; 101:e45–50.  

15. Bielecki T, Dohan Ehrenfest DM, Everts PA, 

Wiczkowski A. The role of leukocytes from L-

PRP/L-PRF in wound healing and immune 

defense: New perspectives. Current 

Pharmaceutical Biotechnology 2012; 13:1153–

62. 

14 


