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Abstract 
 
One of the most distinct signs of irreversible pulpitis is the presence of permanently damaged 

fibroblasts, which are the primary component of dental pulp. The low compliance nature of the tooth 
affects its ability to self-repair and leads to the disruption of the extracellular matrix. Growth factors 
area substantial part of cell regeneration. It has been acknowledged that advanced platelet-rich 

fibrin (A-PRF) can promote the healing process in injured fibroblasts. The Objectives of this study 
was performed to evaluate the capability of various concentrations of A-PRF. An experimental 
design was carried out in serum-starved fibroblasts. Methods: Fibroblasts were cultivated for three 

weeks and divided into two groups. Group I consisted of serum-starved fibroblasts. Group I was 
divided into three subgroups that were treated by various concentrations of A-PRF (50%, 25%, and 
12.5%). Group II consisted of normal fibroblasts, serving as the positive control. Fibroblast 
proliferation was calculated by the Luna-IITM automated cell counter to evaluate the fibroblasts’ 

ability to regenerate after A-PRF application. PRF was demonstrated to stimulate cell regeneration 
on serum-starved fibroblasts. As a result, the highest proliferation level was shown in the25% 
group. It was concluded that  A-PRF may be a promising therapeutic autologous biomaterial.  

Experimental article (J Int Dent Med Res 2017; 10(Special Issue): pp. 789-792)          
Keywords:  Serum-starved fibroblasts; irreversible pulpitis; growth factors; A-PRF; regenerative 
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Introduction 

  
One of the most distinct signs of 

irreversible pulpitis is the presence of 

permanently damaged fibroblasts, the primary 
component of dental pulp. The low compliance 
nature of the tooth affects its ability to self-repair 

and leads to the disruption of the extracellular 
matrix. In irreversible pulpitis, conventional 
endodontic–complete removal of infected dental 
pulp is mandatory to achieve a favorable 

outcome.1  
While promoting a resolution of the 

pathological condition and impeding future 

infections, conventional endodontic therapies fail 
to heal dental pulp cells, leaving the tooth 
pulpless and susceptible to other pathological 

conditions that could lead to a more severe 
condition, including tooth loss.2 Stated as “an 

appropriate scaffold for regenerative 
endodontics”, platelet-rich fibrin (PRF) includes 
all the properties needed for a scaffold. Often 

regarded as Choukroun’s PRF, PRF is a second-
generation platelet concentration that does not 
require the addition of any anticoagulants. It 
contains growth factors that are involved in 

wound healing and immunity, and it has been 
postulated as a promoter of tissue regeneration.  

PRF deserves further prospective 

research for its possibility for regenerative 
endodontic therapy, as well as its potential 
scaffold-containing growth factor.3–5 

To optimize the amount of growth factor in 

PRF, a pilot study was conducted to modify PRF 
by decreasing the rotational speed (revolutions 
per minute/RPM), while increasing the 

centrifugation time in the A-PRF group. This 
allowed for the amplification of neutrophilic 
granulocytes in the distal part of the clot. 
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Capturing the total number of monocytes in PRF 
may make PRF become more active in 
stimulating bone grafts and increase the 

transformation of monocytes into macrophages, 
hence amplifying the bone stimulation effect. In 
the S-PRF group, neutrophils were mostly found 

at the red blood cell (RBC) and BC interface. 
Neutrophilic granulocytes contribute to monocyte 
differentiation into macrophages. Accordingly, a 
higher presence of these cells might be able to 

influence the differentiation of host macrophages 
and macrophages within the clot after 
implantation. Thus, A-PRF might influence bone 

and soft tissue as well as pulp tissue 
regeneration, especially with the presence of 
monocytes or macrophages and their growth 

factors.6 
 

Material and methods 
 

The A-PRF was isolated as follows: ten 
milliliters of whole blood were centrifuged at 1500 
rpm for 14 minutes. Fibrinogen was initially 

concentrated at the highest part of the tube 
before the circulating thrombin transformed it into 
fibrin. A fibrin clot was then obtained in the 

middle of the tube, just between the red 
corpuscles at the bottom and cellular plasma at 
the top. Theoretically, platelets should be trapped 
in large numbers in the fibrin meshes.  

For the cell culture, human dermal 
fibroblasts were used. They were cultured in a 
Dulbecco-modified Eagle medium with 4.5 g/L 

glucose, 2mmol/L L-glutamine, 2.5mg/L 
amphotericin B, 100µg/L streptomycin, 10IE/L 

penicillin, and 10% fetal bovine serum. Human 
dermal fibroblasts were placed in a 96 well with a 
100.000 density/well. 

After dermal fibroblasts grew to 70% in 
DMEM containing % FBS, the DMEM and 10% 
FBS were replaced with DMEM and 1% FBS (low 

serum) for 48 hrs. Serum-starved fibroblasts 
were trypsinized and prepared for A-PRF 
application in three different concentrations (50%, 
25%, and 12.5%). After 48 hrs., each group was 

removed and washed twice with a sterile 
phosphate-buffered saline (PBS) solution, and 
proliferation was evaluated using the Luna-IITM 

automated cell counter. 
 

Results 

 
According to the results, A-PRF treatment 

induced statistically significant proliferation in 
serum-starved fibroblasts. Statistical analysis 

was performed using Kruskal-Wallis, followed by 
Mann-Whitney multiple comparisons. For these 
tests, P-values of<0.05 were considered 

statistically significant. The highest proliferation 
level was shown in the 25% group. Compared to 
all other groups, the 25% group was proven to be 

statistically significant (p<0.05). Meanwhile, there 
was no significance between the 12.5% and 50% 
group. The microscopic effects of A-PRF on the 
proliferation of human fibroblasts cells at 48 hrs. 

after treatment are shown in Fig. 1. The data 
obtained from the Luna-IITM automated cell 
counter (Fig. 2 and Table 1) confirmed the 

microscopic results. 

 
Table 1.Post hoc analysis comparison of serum-starved fibroblasts proliferation between groups. 

 

 50% A-PRF 25% A-PRF 12.5% A-PRF 

Control  0.024 0.004 0.004 

50% A-PRF  0.002 0.650 

25% A-PRF   0.040 

Post hoc Mann Whitney; p<0.05 = significant. 
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Figure 1. Microscopic analysis of human fibroblast (HF) cells in four different conditions: HF+ medium 

+ 1% FBS (control group), HF+ medium + 50% A-PRF, HF+ medium + 25% A-PRF, and HF+ medium 

+ 12.5% A-PRF. Assessments were done at 48 hrs. after treatment. 
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Figure 2.The effects of A-PRF on fibroblast proliferation compared to the control. The negative 

control contained a culture medium supplemented with 1% FBS, and the positive control contained a 
culture medium supplemented with 10% FBS. The results were calculated as cell counts compared to 

the negative control. 
 
 
Discussion 

 
The current study indicates the ability that 

A-PRF has in promoting cell proliferation in 

serum-starved fibroblasts. It was also reported 
that gingival fibroblasts, periodontal ligaments, 
and osteoblast proliferation were stimulated by 

PRF. This phenomenon can be explained by the 
following: PRF can release several kinds of 

growth factors, such as PDGF and TGF-b, which 

modulate fibroblast proliferation through TGF-b–
related mechanisms.7–9 

The results may have differed because of 

the individual divergence in platelet count and the 
time intervals between blood sample 
centrifugation, fibrin membrane collection, and 

cell culture treatment. 
 

Control 
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In addition, previous studies enrolled 
multiple volunteers to prepare PRF. Even among 
individuals with similar platelet counts, it is 

possible for them to have different growth factors 
and concentrations of, for example, TGF-β, 
PDGF, VEGF, and bFGF; this might interfere 

with the results. Therefore, in the current study A-
PRF was obtained from the same donor to 
eradicate the confounding effect.10 

The growth factor in platelet concentrates 

vary highly with highly various effects. For 
example, platelet granules include angiogenesis 
stimulators with both bFGF and VEGF and 

angiostatic factors, such as endostatin and 
thrombospondin-1; each has confounding effects. 
The inconsistency of the obtained results can 

explained by the level dissimilarity of these 
factors. The mitogenic activity of platelets is not 
strictly determined by the platelets’ growth factors 
and particles, and membrane fragments also play 

an important role here.11 
Studies have shown that the effect of 

fibrin plasma on cell proliferation rate is not 

correlated with a higher concentration of platelets. 
In previous studies, a range of an optimal 
concentration of platelets ideal for cell 

proliferation was equivalent to 2.5 times the 
normal amount in blood, ranging from 150,000 to 
400,000 platelets per microliter. However, the 
number of platelets in PRF cannot be counted 

because the platelets are trapped within the 
dense fibrin network of PRF. The lower 
proliferation has a high dependency on the pH 

level, and the high platelet concentration resulted 
in pH changes that have negative effects on 
fibroblast proliferation.12–14 

 
Conclusion 
 
A-PRF is a promising therapeutic 

autologous biomaterial. In the current study, the 
highest proliferation level was shown in the 25% 
group. However, despite the evident regenerative 

benefits of A-PRF, validation of its clinical 
applications is still limited. Consequently, there is 
a constraint for the rationalization of its use. 
Additional randomized, controlled clinical trials 

are needed to test the long-term benefits and 
ultimate outcomes associated with A-PRF. 
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