
* Correspondence to: abdelhaleem_elkasapy@yahoo.com 

1

Benha Veterinary Medical Journal 41 (2021) 1-7

Benha Veterinary Medical Journal 

Journal homepage: https://bvmj.journals.ekb.eg/

Original Paper 

Effect of autologous platelet-rich plasma versus platelet-rich fibrin on the second 
intension wound healing in dogs through higher regeneration capacity and modulation 
of inflammatory cytokines 
Olla A. Khalifa1, Abdelhaleem H. Elkasapy2*, Eman A. Sallam3, Adel M. Alakraa,  Yasmin M. Marei4 and 
Liza S. Mohammed5 

1 Genetics and Genetic Engineering, Department of Animal Wealth Development, Faculty of Veterinary Medicine, Benha 
University, Egypt. 
2 Department of Surgery, Anesthesiology and Radiology, Faculty of Veterinary Medicine, Benha University, Egypt. 
3 Animal and Poultry Production, Department of Animal Wealth Development, Faculty of Veterinary Medicine, Benha 
University, Egypt.
4 Department of Medical Biochemistry and Molecular Biology, Faculty of Medicine, Benha University, Egypt. 
5 Veterinary Economics and Farm Management, Department of Animal Wealth Development, Faculty of Veterinary Medicine, 
Benha University, Egypt. 

ARTICLE INFO ABSTRACT

Keywords 
 Platelet rich plasma (PRP) and platelet rich fibrin (PRF) are considered excellent 

concentrated sources of growth factors (PDGF, TGF-β, VEGF, bFGF) and cytokines 
fundamental for wound healing. The aim of this study was to evaluate and compare the effect 
of PRP and PRF on the second intention wound healing through clinical vision, 
histopathological examination, and changes in interleukin 10 (IL10) and transforming growth 
factor-β (TGF-β) genes expression. Fifteen adult dogs were used in this study: induction of a 
3 cm diameter total thickness cutaneous injury at the right chest region. The animals were 
divided equally into three groups, and the wounds were treated twice weekly for three 
successive weeks. The first group (Group A) received only normal saline (control group). 
The second group was treated by PRP (group B). The third group received PRF treatment 
(group C). Clinical evaluation, molecular studies of IL10 and TGF-β gene expression, and 
histopathological examination were used to demonstrate the difference between the three 
treatment regimens. Results showed a non-significant negative correlation between weight 
loss and wound healing rate (WHR%), but a significantly high positive correlation between 
treatment cost either by PRP or PRF with IL10 (0.79*) and WHR% (wound healing rate) 
(0.994**). The IL10 significantly increased in PRP group, while TGF-b significantly 
increased in the PRF group. This study concluded that the PRP and PRF exhibited higher 
regeneration capacity and accelerated the quality of wound healing. 

Dogs

Gene expression 

PRF 

PRP 

Wound

Received 25/08/2021
Accepted 03/09/2021 
Available On-Line
01/10/2021

1. INTRODUCTION 

In the second intention, wound healing represents a 
significant problem in the veterinary practice, as it is more 
susceptible to infection with multidrug-resistant strains of 
pathogenic microorganisms and dryness. The healing 
process begins directly from the boundaries of the wounds 
after the occurrence of the skin injury. The blood clot also 
acts as a bridge for cell migration. The blood plug replaced 
by granulation tissue three to five days later ushered in a 
start of re-epithelization (Farghali et al., 2017). 
Wound healing is a process that includes four overlapping 
remodeling (Singer and Clark, 1999), involving numerous 
inflammatory mediators, immune cells, extracellular matrix 
(ECM), and parenchymal cells (Bielefeld et al., 2013). It 
begins with the homeostasis/inflammatory response, 
platelet aggregation, and production of numerous 
cytokines. In the proliferation process, migration and 

proliferation of keratinocytes, endothelial cells, and 
fibroblasts occurred. The recovery of the dermis occurs 
after invading and proliferating by fibroblasts, which is 
considered significantly crucial for wound healing (Singer 
and Clark, 1999). The tissue remodeling phase includes the 
newly formed capillaries and collagen reorganization; 
Collagen is produced by fibroblasts and plays an essential 
role in each phase (Kallis and Friedman, 2018). 
Platelets exhibited effective antimicrobial activity, which 
improved the infected wound healing, re-epithelization, and 
granulation tissue formation (Bielecki et al., 2007). 
Platelets are a great source of wound healing agents as a 
platelet-derived growth factor (PDGF), transforming 
growth factor-β (TGF-β), vascular endothelial growth 
factor (VEGF), and platelet-derived angiogenesis factor 
(PDAF) (Nikolidakis and Jansen, 2008), so increasing their 
concentrations in the affected area enhance, reinforce and 
accelerate the healing process (Mishra et al., 2009). PRP 
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(platelet-rich plasma) provides two of the three components 
(i.e., growth factors and scaffold) necessary to support 
proper tissue regeneration and improvement significantly in 
the healing of complex wounds (Villela and Santos 2010). 
PRF (platelet-rich fibrin) belongs to a new generation of 
platelet concentrates, simplified processing, and 
biochemical blood handling. PRF contains concentrated 
growth factors (PDGF,TGF-β,VEGF and basic fibroblast 
growth factor (bFGF)) (Kimura et al. 2005; Dohan et al. 
2006). 
Interleukin-10 (IL-10) is a homodimeric cytokine produced 
by various cell types, including T cells, monocytes, and 
macrophages. In the skin, keratinocytes produce IL-10 after 
injury (An et al., 2010), activate macrophage/ monocyte 
functions, decrease pro-inflammatory cytokine production 
and regulate fibrogenic cytokines, such as (TGF-b) as a 
part of its role in the regulation of tissue remodeling 
(Moore et al., 2001; Fortunato et al., 1998). Wounds 
infiltrated by M2-activated macrophages secreted TGF-β 
(Sato et al., 2010; Brancato and Albina, 2011), which 
stimulates migration and proliferation of fibroblasts at the 
wound site (Werner and Grose, 2003). TGF-β have both 
anti-inflammatory activity (Shull et al., 1992; Kulkarni et 
al., 1993), and  pro-inflammatory effects  (Gilbert et al., 
2016), with regard that pro-inflammatory effects are 
predominant (Wang et al., 2006; Han et al., 2012). It has 
been reported that persistent inflammatory infiltrates in 
chronic ulcers contribute to TGF-β levels (Finnson et al., 
2013; Gilbert et al., 2016).  Our work aimed to evaluate 
and compare PRP and PRF's effect on the second intention 
wound healing and the role of IL10 and TGF-β gene 
expression. The evaluation and comparison between the 
three treatment regimens were carried out through clinical 
vision, real-time quantitative PCR, and histopathological 
examination. 

2. MATERIAL AND METHODS 

2.1.Experimental Animals 
The study was conducted on fifteen mongrel dogs aged 2-3 
years and weighing 12-14 Kg. The animals were kept in 
separate kennel under slandered environmental conditions 
(24± 1c, 55±5 % humidity band a12h light/dark cycle). The 
animals were given free access to water and were given 
maintenance ration twice daily.  Under the influence of 
general anesthesia (Waelbers et al., 2009), an acute full-
thickness skin wound of 3 cm diameter was made on the 
right side of the vertebral column in the chest area.  
All animal experiment processes were approved by the 
Institutional Animal Care and Use Committee (IACUC), 
Faculty of Veterinary Medicine Benha University 
(BUFVTM 05-08-21). It was strictly designed under the 
consideration of animal welfare 

2.2. Study Groups 
The dogs were divided into three groups; five dogs each, 
the wounds of all groups treated twice weekly for three 
successive weeks. Group A (control group): the wounds 
were subjected only to normal saline. Group B (PRP 
treatment): the wounds were treated by autologous PRP, 
where the wound's edges were well covered, as was the 
wound itself. Group C (PRF treatment):  the wounds were 
treated by autologous PRF by the same technique adopted 
in the second group. Then leave the wounds of all groups to 
heal with the second intention.

2.3.Preparation of PRP  

The blood obtained from the dogs was placed into vacuum 
blood collection tubes containing citrate-phosphate-
dextrose solution and centrifuged for 10 min at 1500 rpm. 
After centrifugation, three layers were obtained. The 
plasma layer at the top was collected in another 
centrifugation tube and subjected to second centrifugation 
for 10 min at 3000 rpm, after which two layers were 
obtained; the upper layer was platelet-poor plasma (PPP) 
the lower was PRP (Esat et al., 2016). This final form of 
liquid PRP was applied to the wounds of the dogs.

2.4. Preparation of PRF 
For each dog, the blood sample (one tube of 15 ml each) 
was obtained from a jugular vein. The blood samples were 
taken without anticoagulant in dry glass tubes and 
immediately centrifuged at 3,000 rpm for 10 minutes with a 
specific table centrifuge. After centrifugation, the PRF clot 
was removed from the tube using sterile tweezers, 
separated from the RBC base using clean scissors, and 
placed in a clean cup (Dohan Ehrenfest et al., 2010).  

2.5. Evaluation of wound contraction rates 
Clinical evaluation was achieved through digital 
photographs taken from wounds in the presence of a ruler 
for measuring wound healing rate at days 0, 7, 14, and 21 
after injury. The wound healing rate in control, PRP, and 
PRF-treated wounds was calculated according to the 
following equations:
WHR% = (iWA- fWA)/iWA x 100 (Eldebany et al. 2020). 
WHR is the wound healing rate, iWA is the initial wound 
area and fWA is the final wound area

2.6. Real-time quantitative PCR 
The skin section was taken immediately from anesthetized 
animals and placed in Cryo tubes and stored in RNA later 
solution (by ten μL per 1 mg of tissue) (Qiagen-GmbH, 
Germany) at-80°C. Total RNA was isolated using Easy 
Red TM kit (Intron Biotechnology, Korea) according to the 
manufacturer's instructions; it was eluted in nuclease-free 
water, purity quantified spectrophotometrically at 260 and 
280 nm, and kept at −80 °C until use. RPS-5 normalized 
transcript quantities as a housekeeping gene. Ten µL RNA 
(2 µg) from each sample were taken for the Synthesis of 
cDNA using RT2First Strand Kit (Qiagen-GmbH, 
Germany) according to the manufacturer's instruction. 
Quantitative Real-Time PCR amplifications were 
performed with RT2 SYBR Green master mix (Qiagen-
GmbH, Germany), in the thermocycler Real-time PCR 
(Applied Biosystem 7500 Fast Real-time PCR, USA), 
under the following cycle conditions: 95°C for 10 min 
followed by 40 cycles of 95°C for 15 sec then 60°C for 1 
min.  The fold-change for each gene calculated using the 
formula: 2^ (-ΔΔCT) (Livak and Schmittgen, 2001). The p 
values are calculated based on a Student’s t-test of the 
replicate 2^(-Delta Ct) values for each gene in the control 
group and treatment groups and p values less than 0.05. 
The following primers (Invitrogen, Thermo Fisher 
Scientific, USA) were used for cDNA amplification (Table 
1).

Table 1. List of primers sequence. 
Target gene Primers Ref. 

RPS-5 F TCACTGGTGAGAACCCCCT (Brinkhof et al., 2006). 

R CCTGATTCACACGGCGTAG 

IL-10 F CCCGGGCTGAGAACCACGAC (Veenhof et al., 2010). 

R AAATGCGCTCTTCACCTGCTCCAC 

TGF-β F CAAGGATCTGGGCTGGAAGTGGA (Spee et al., 2005). 

R CCAGGACCTTGCTGTACTGCGTGT 

RPS-5,ribosomal protein S5; IL-10, Interleukin 10;TGF- β, Transforming growth factor 
beta  
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2.7. Histopathological Evaluation 
Specimens for histopathological evaluation were obtained 
on day 21 after surgery; the specimens were fixed in 10% 
neutral buffered formalin. After proper fixation, the skin 
tissues were gradually dehydrated, cleared and embedded 
in paraffin. Then, a microtome was used to cut the tissues 
into 5-μm-thick sections. Paraffin sections were stained by 
Hematoxylin and Eosin (H&E) for routine light 
microscopic examination and Masson’s trichrome stain to 
detect connective tissue maturation. The depth and 
organization of the green color can differentiate the 
maturity of collagen fibers (Bancroft and Gamble, 2008). 
The degree of collagen production, cellular infiltration, 
neovascularization, and re-epithelialization process, 
including the thickness of epithelium over the wound, is the 
wound healing parameters. Histopathological evaluation of 
these parameters allowed the detection of differences 
between control and treated groups.

2.8. Productive and economic measures 
Bodyweight was recorded individually for each dog in each 
group at the beginning and the end of the experiment. 
Treatment cost was defined as the cost of inputs used to 
treat disease (Bennett and IJpelaar, 2005):  The Control 
group receives only dressing (cost of dressing per day * the 
number of days for each animal. PRP receives dressing + 
PRP (PRP cost per day * the number of days) for each 
animal. PRF receive dressing + PRF (PRF cost per day * 
the number of days) for each animal.

2.9. Statistical analysis:  
The present investigation's collected data are subjected to 
statistical analysis using one-way analysis of variance 
(ANOVA) to determine wound dimensions, means of 
different variables as TGF, IL10, body weight changes, and 
treatment cost. A correlation matrix was done to determine 
the relationship between variables as body weight changes 
and treatment cost on TGF, IL10, and WHR % Linear 
regression:  The regression test was used to determine the 
best way of the correlations between WHR%, TGF, and IL 
10 (dependent variable) with loss of weight and treatment 
cost (independent variable). The functions' model was the 
logarithmic model. (T-test) used to determine the 
significance of each relationship. Also, the adjusted 
coefficient of determination (R-2) was calculated to assess 
the degree of each relationship between dependent and 
independent variables (SPSS, 2007). 

3. RESULTS 

3.1. Clinical findings 
The control group's wounds (group A) exhibited sepsis and 
elevated center in 2 of the induced injury, while the other 
three showed dryness, thin fissuring of the blood blog 
during the 2nd week. The PRP and PRF showed no sepsis 
and smooth surface and rapid healing with no significant 
difference in wound healing between them, but the two 
groups showed a substantial decrease between them and the 
control group's animals. The criteria of wound healing in 
groups B and C run in speed more than the control group 
(Table 2). The PRP and PRF groups were significantly (p ˂ 
0.05) lower than the control group at 1st to 3rd weeks

3.2. Expression of IL10 & TGF-β in canine treated with 
PRP & PRF 
Quantitative RT-PCR was performed to measure mRNA 
expression of IL10 & TGF-β in dogs with second intension 
wound followed by treatment with PRP & PRF to assess 

healing. Comparing with control group there was a 
significant up-regulation in the expression of IL 10 in 
experimental groups (PRP and PRF) with a substantial 
increase in expression of IL10 in the PRP group than the 
PRF group (P<0.05) (Fig 1 a). Also, there was significant 
up-regulation in TGF-b expression in the PRF group than 
in the PRP group (P > 0.05) (Fig 1 b). 

Table 2. Clinical evaluation (wound dimension and wound healing rate 
percent of the three groups. 
 1st week 2nd week 3rd week 

Wound dimensions  
    Control 
    PRP 

PRF

26.83 ±0.166a

22 .5±0.289b

23.5 ±0.289b

21.33 ±0.33a

10.33 ±0.33b

11.67 ±0.33b

15.33 ±0.33a

0.7 ±0.166c

2.33 ±0.33b

Wound healing rate % 
     Control 
     PRP 

PRF

10.7c

25.0a

21.7b

29.0c

65.7a

61.3b

49.0c

97.7a

92.3b

Platelet-rich plasma (PRP), platelet-rich fibrin (PRF). Values are mean ± standard error 
(SEM). The mean differences between the values bearing different superscript letters 
within the same column are statistically significant (p < 0.05). 

Figure 1. Relative mRNA expression for (a) IL 10 and (b) TGF-β were determined by 
comparison with the value of the control group and treated groups for each dog 
normalized against RPS-5 as a housekeeping gene. Values are mean ± standard error 
(SEM). The mean differences between the values bearing different superscript letters 
within the same column are statistically significant (p < 0.05).

3.3. Histopathological findings 
Histopathological results of wounds on Day 21st after 
surgery are corresponding to the final stage of wound 
healing. The re-epithelialization process, in all groups, was 
occurring, notably extending to the wound surface, and 
covered by scab tissue or keratin. Occasionally, the 
proliferated epidermal epithelium in the control group 
showed focal areas of incomplete re-epithelialization, 
composed of granulation tissue admixed with variable 
numbers of lymphocytes, few macrophages surrounded by 
one or several layers of keratinocytes (Fig.2A). The PRP-
treated cases showed higher re-epithelialization levels in 
the healed wounds with rete ridges formation in underlying 
granulation tissue (Fig.2B). The PRF-treated group showed 
complete re-epithelialization; however, the thickness of 
epithelium over the wound was lower when compared with 
that of the wounds treated with PRP (Fig.2C), which 
indicated that re-epithelialization in this group was much 
slower than that in the PRP-treated group.
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The rate of collagen production was demonstrated in the 
dermis. The PRP-treated cases had the highest level of 
collagen deposition (Fig.3B). Meanwhile, the PRF-treated 
wounds had moderate collagen deposition (Fig.3C) 
compared with the control group, which had granulation 
tissue formation with minimal collagen deposition (Fig.3A) 
in the dermis of wounds. These results were confirmed by 
the Masson’s trichrome staining of collagen, where the 
green color of the PRP-treated wounds was the most 
intense, indicating highly mature collagen fibers (Fig. 4). 

However, the control group presented the highest number 
of new blood vessels to form granulation tissue 
characterized by fibroblasts and collagen perpendicular to 
new blood vessels (Fig. 3A). The number of new vessels of 
the control cases reduced in PRP and PRF-treated wounds 
(Fig. 5). The dermis granulation tissue was infiltrated by 
small aggregates of inflammatory cells, mainly 
lymphocytes and macrophages. The number of 
inflammatory cells in PRP and PRF treated groups was 
higher than observed in the control group (Fig. 5)

Figure 2. Re-epithelialization of wound healing in dog on day 21 after-surgery: (A) Control group showing a focal area of incomplete re-epithelialization, composed of granulation tissue 
(GT) admixed with inflammatory cells and surrounded by several layers of keratinocytes (arrow). (B) PRP-treated group showing higher re-epithelialization level (ET) with rete ridges 
formation (arrowhead). (C) PRF-treated group showing complete re-epithelialization with lower epithelium thickness (ET) (X20; H&E stain). 

Figure 3. Collagen production in the dermis of wound healing in dog on day 21 after -surgery: (A) Control group showing minimal collagen deposition. Note fibroblasts perpendicular to 
new blood vessels (B) PRP-treated group showing a high collagen deposition level. (C) PRF-treated group showing moderate collagen deposition (X10, H&E stain). 

Figure 4. Masson’s Trichrome staining of collagen production in wound healing in the dog (X20). (A) Control group showing the light green color of the immature collagen. B) PRP-
treated group showing intense green color indicating highly mature collagen fibers. (C) PRF-treated group showing the moderate green color of collagen. 

Figure 5. Neovascularization and inflammatory cellular infiltration in the dermis of skin wound healing in dog on day 21 after-surgery (H&E stain). (A) Control group showing a high 
number of new vessels (arrowhead) and a small number of inflammatory cells (X40). (B) PRP-treated group showing a small number of new vessels and a moderate number of 
inflammatory cells (X20). (C) PRF-treated group showing a small number of new vessels and a moderate number of inflammatory cells. 

Table (3) indicated there was non-significant effect of 
wound treatment methods on body weight changes with 
less weight loss in treated groups than control groups. The 
cost of treatment ranged from LE 21 in the control group to 

LE 51 in PRP treated groups. Regarding the correlation 
between body weight changes and treatment cost and 
immunity represent in TGF, IL10 and WHR % results in 
Table (4) showed a non-significant negative low correlation 
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between loss of weight and WHR% and showed a 
significantly high positive correlation between treatment 
cost with IL10 (0.79*) and WHR%(0.994**). There was a 
particularly high positive correlation between IL10 and 
WHR % and a non-significant high correlation between 
TGF and WHR %. The results in table 5 revealed that the 
logarithmic function was significant (P<0.05), adjusted R-2

was 0.99. The average elasticity of treatment cost was 
about (+0.79), and the average elasticity of weight loss was 
about (-0.05).The results in table 6 revealed that the 
logarithmic function was significant (P<0.05) adjusted R-2

was 0.49 in TGF and 0.56 for IL10. The average elasticity 
of treatment cost was about (+2.19) for TGF, and the 
average elasticity of treatment cost was about (+3) for 
IL10. 

Table 3 Changes in body weight (Kg/animal) and treatment cost(LE / 
animal) among different treated groups. 

Initial weight  Final weight 
Loss of 
weight  

Treatment cost  

Control  13.67±0.33 12.67 ±0.33 1.00 ±0.01 21.00 

PRP 14.00 ±0.58 13.28 ±0.53 0.72 ±0.17 51.00 

PRF 13.67 ±0.88 12.85 ±0.85 0.82 ±0.09 45.00 

Values are mean ± standard error (SEM). The mean differences between the values 
bearing different superscript letters within the same column are statistically significant (p 
< 0.05).

Table 4. Correlation between body weight changes, treatment cost, TGF, 
IL10, and WHR% of different treated groups. 

Initial 
weight

Final 
weight

Loss of 
weight

Treatment 
cost

TGF IL10 WHR% 

TGF -0.542 -0.430 -0.480 0.614 1.000 0.323 0.654 

IL10 -0.334 -0.377 0.337 0.792* 0.323 1,000 0 .740* 

WHR % -0.101 -0.076 -0.113 0.994** 0.654 0.74* 1.000 

**. Correlation is significant at the 0.01 level (2-tailed). *. Correlation is significant at the 
0.05 level (2-tailed). 

Table 5 Regression between WHR% and treatment cost due to different 
treated methods and weight loss. 

Function 

T  
Sig  
F 

R-2

Log WHR% =-0.64+0.79 log treatment cost -0.05 Log loss of 
weight  

             (14.66)**             (28.41)**                       (-0.87) 
0.0001 

420 
0.99

Table 6 Regression between TGF, IL10, and treatment cost due to different 
treated methods. 

Function 
T  

sig 
F 

R-2

Log TGF  =2.87+2.19 log treatment cost 
(-2.48) *(2.97)* 

0.02 
8.80 
0.49

Function 
T  

Sig  
F 

R-2

Log IL10 =3.99+3.00 log treatment cost  
 (-2.    )85 *(3.37)* 

0.01 
11.32 
0.56

4. DISCUSSION

A new trend of regenerative medicine was introduced 
recently in second intension wound healing. The PRP and 
PRF represented a cornerstone in this clinical practice, 
where it admits many factors for the acceleration of wound 
healing, enhancement of wound epithelization, and 
neovascularization. PRP and PRF are considered excellent 
concentrated sources of growth factors (PDGF, TGF-β, 
VEGF, bFGF) and cytokines fundamental for wound 
healing. The wound treatment with PRP had healed rapidly 
and entirely within three weeks, without exuberant 
granulation tissue formation and minimal scarring. This is 
attributed to PRP used in the wound margins stimulate the 
production of excessive inflammatory wound mediators 
that provide a moist wound environment, thus increase the 
percentage of wound healing rate. These results coincide 
with previous studies (Kazemi Mehrjerdi et al. 2008). 

In our study, the prepared PRP from autologous blood gave 
a good healing rate percent without sepsis. These results 
agree with that previously discussed (Farghali et al. 2019), 
who endorsed that the autologous PRP has many 
advantages of eliminating immune reaction and 
antimicrobial effect. Wound healing of the PRF group 
member showed non-significant difference from PRP-
treated animals but still lower in the healing percentage 
rate. Our results came in agreement with previous study 
(Tsai et al. 2019).  These reported that the PRP's liquid 
nature increases the power of diffusion and invasion to the 
tissue, so the effect is faster than PRF, which has a gel in 
nature. 
Healing sites of the wounds take the same line with that 
previously mentioned (Khanzadeh Alishahi et al. 2014), 
who discussed that the healing wounds were almost level, 
and there was a relatively advanced epithelium at the 
wound junction of the wounds in both PRP and PRF groups 
as it was thicker enough in the PRP-treated group. The 
wound's junction was filled with dense collagen bundles as 
the wound edges' inner walls were united at all. Rich 
neovascularization was found in both groups but more 
abundant in PRP-treated animals.  
Regarding our results, we found significant up-regulation 
in the expression of both IL 10 and TGF-b genes in 
experimental groups (PRP and PRF). This finding agrees 
with the study that reported that in the first six hours post 
wounding, there was an increase in the gene expression of 
mediators of inflammation such as IL-10 and growth 
factors including TGF-α and beta (Chamorro, Reinfeldt 
Engberg and Fossum 2020). During the early phase of 
wound healing, TGF levels were typically increased and 
presented at high levels at skin injury sites (James et al. 
1991). This factor contributes to the recruitment of 
inflammatory cells, angiogenesis, collagen production, and 
wound remodeling (Riedel et al. 2007). 
From our results, we noticed that there was a significant 
increase in expression of IL10 in the PRP group than the 
PRF group (p < 0.05). Also, there was significant up-
regulation in the TGF-b expression in the PRF group than 
the PRP group (p < 0.05), indicating better healing in the 
PRP group than the PRF group with less scar formation. As 
it has been reported that persistent inflammatory infiltrates 
in chronic ulcers contribute to TGF-β levels (Finnson et al. 
2013, Gilbert et al. 2016). 
Also, a significantly high positive correlation between IL10 
and WHR % and a non-significant high correlation 
between TGF and WHR % as the reduced presence of 
immune cells results in reduced inflammatory cytokines 
and growth factors such as Tgf-β1 (Sullivan et al. 1995). 
Moreover, increased expression of IL-10 has a role in the 
healing wound regeneratively with scarless healing, as it 
attenuates the inflammatory response (Gordon et al. 2008), 
acts as a regulator of the extracellular matrix (King et al. 
2013), fibroblast cellular function (Leung et al. 2013), and 
endothelial progenitor cells (EPC) (Krishnamurthy et al. 
2011). 
Regarding the method of wound treatment, it had a non-
significant effect on body weight changes. It showed a 
significantly high positive correlation between treatment 
cost (Cost of different methods used in wound treatment) 
with IL10 (0.79*) and WHR %( 0.996**). Additionally, the 
correlation matrix showed a non-significant negative low 
correlation between loss of weight and WHR%. These 
results were in agreement with (Abegão et al. 2015), who 
found that non-significant changes on body weight changes 
and other clinical variables between control and PRP-
treated groups and concerning,  treatment cost as PRP in 



BVMJ 41 (1): 1-7Khalifa et al. (2021)

6

this experiment was the highest cost and resulted in better 
healing rate in agreement with  (Akhundov et al. 2012b) 
who indicated that PRP was the suitable method used for 
wound healing.  
Regarding, the logarithmic function between WHR, loss of 
weight, and treatment cost (cost of different methods used 
in wound treatment) were significant (P<0.001), and about 
99 % of the changes in WHR were attributed to a loss in 
body weight and cost of different methods used in wound 
treatment. The average elasticity of treatment cost was 
about (+0.79), meaning that increasing treatment cost by 
about 1 % resulted in increased WHR (0.79 %). The 
average elasticity of weight loss was about (-0.05%), 
meaning that increasing weight loss by 1% resulted in 
decreased WHR by (0.05%). Concerning, the logarithmic 
function between the cost of different methods used in 
wound treatment and TGF and between treatment cost and 
IL10 was significant (P<0.05), and about 49 % from the 
changes in TGF and 56% from changes in IL10 were 
attributed to differences in treatment cost due to different 
methods used in wound treatment. The average elasticity of 
treatment cost was about (+2.19), meaning that increasing 
treatment cost by about 1 % increased TGF (2.19 %). The 
average elasticity of treatment cost was about (+3%), 
meaning that increasing treatment cost by about 1 % 
resulted in increased IL10  by (3 %) this results indicated 
that treatment with either PRP and PRF resulted in wound 
healed more than normal dressing procedure as cost raised 
in PRP than PRF and the lowest in normal dressing this 
results in agreement with (Akhundov et al. 2012a) who 
reported that PRP could be used for the treatment of all 
types of wounds and was in accordance of  (Gaßling et al. 
2009, Bajaj et al. 2013). 

5. CONCLUSION 

From our clinical evaluation, molecular studies, and 
histopathological examination, we could conclude that the 
autologous PRP application has a better healing percentage 
rate than PRF. PRP accelerates wound healing through the 
enhancement of wound re-epithelization, neo-
vascularization and reduce scar formation. Research on the 
extended implications of TGF-β signaling and IL10 in 
wounds studied revealed a significant increase in 
expression of IL10 in the PRP group than PRF group. Also, 
there was significant up-regulation in TGF-b expression in 
the PRF group than the PRP group. 
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