Vitronectin Levels in Leukocyte-platelet Rich
Fibrin, Injectable-platelet Rich Fibrin, and
Serum: A Cross-sectional Study
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ABSTRACT samples-supernatant, exudate, and clot-were collected and
Introduction: Platelet-rich Fibrin (PRF) is an autologous platelet ~ categorised into seven groups (L-PRF supernatant, L-PRF
concentrate preparation containing several proteins that aid in ~ €xudate, L-PRF clot, i-PRF supernatant, i-PRF exudate, i-PRF
healing. Vitronectin is one of these proteins that has not been ~ clot, blood serum) that were assayed for levels of vitronectin.
quantified in all types of PRF. Various protocols have been The data were statistically analysed using the independent
suggested to alter the yield of different components of PRF  t-test, one-way Analysis of Variance (ANOVA), and Newman-
to enhance wound healing. Hence, it is beneficial to know the  Keuls Post-hoc procedures.

vitronectin levels in PRF. Results: The mean age was 24.92+2.57 years. Vitronectin was
Aim: To detect, estimate, and compare the levels of vitronectin ~ detected and estimated in all the samples. Vitronectin levels
in two PRF protocols and serum. ranged from 64.09+0.04 ng/mL to 64.20+0.21 ng/mL. One-

way ANOVA applied to test between and within groups was
significant (p=0.049). A statistically significant difference was
observed only between L-PRF exudate and serum (p=0.05).

Materials and Methods: The present cross-sectional study
conducted in the Department of Periodontics at the SDM
College of Dental Sciences and Hospital. Dharwad, Karnataka,
India from January 2019 to June 2020 involved 12 systemically Conclusion: The comparable levels of vitronectin in L-PRF and
and periodontally healthy volunteers. Blood was obtained from  i-PRF observed in present study suggest that vitronectin in these
each volunteer to collect and prepare serum, Leukocyte-PRF  two PRF protocols may aid wound healing.

(L-PRF), and injectable-PRF (i-PRF), respectively. Three distinct

Keywords: Blood platelets, Blood protein, Enzyme-linked immunosorbent assay, Glycoprotein, Wound healing

INTRODUCTION to vary compared with serum or plasma. These substances have

Wound healing and tissue regeneration are intricate processes ~ various physiological roles and can be hypothetically harvested
involving cellular and extracellular processes, and molecular signaling ~ differentially via variations in PRF preparation protocols. Vitronectin is
[1]. Evidence regarding all aspects of these mechanisms is in  a serum protein with multifunctional capabilities, primarily produced
continuing areas of research, but it is understood that platelets play  in the liver, and has been defined as an S-protein (a circulating 75
a pivotal role. Platelet concentrates/platelet gels {thrombin-activated ~ kDa glycoprotein) [10]. It is homologous to adhesive proteins like
autologous Platelet-rich Plasma (PRP)} as topical applications  fibrinogen, fibronectin, and von Willebrand factor, which are pro-
(sometimes in combination with grafting biomaterials) have been  coagulant, interacting with platelets and the vessel walll. Vitronectin
employed in periodontal therapy [2]. Platelets contribute to healing  is an important matrix-associated regulator of blood coagulation
because they contain growth factors that influence the cell cycle, because it can bind heparin, plasminogen, Plasminogen Activator
induction, differentiation, collagen production, vascularisation, and  inhibitors (PA), and Thrombinantithrombin Il (TAT) complexes [11].

cell recruitment at the wound site [3], thereby being the rationale  \itronectin is derived from serum, readily binds proteoglycans in the
for using preparations containing platelets to boost wound healing,  gxtracellular matrix, and is found in tissues [12].

repair, and regeneration [4]. These growth factors encompass a
group of polypeptides with low molecular weights such as Platelet-
derived Growth Factor (PDGF), Vascular Endothelial Growth Factor
(VEGF), Epidermal Growth Factor (EGF), Transforming Growth
Factor (TGF), and Insulin-like Growth Factor (IGF) that have
properties contributing to cellular functions in wound healing and
regenerative mechanisms [5,6]. Therefore, platelet concentrates
like PRP and PRF are being routinely applied in periodontics and
implant dentistry.

Considering the role of vitronectin in wound healing and regeneration,
it is of interest to quantify this polypeptide in PRF. Also, an
awareness of any particular PRF protocol that demonstrates an
optimal concentration of vitronectin will be of clinical utility, clarifying
its potential contribution to periodontal outcomes. Evidence exists
regarding the measure of vitronectin in blood serum [12], but to
the best of our knowledge, no investigations have reported the
quantity of vitronectin in all PRF protocols. Therefore, the present
study aimed to investigate PRF and blood serum with the objectives
The use of PRP was first reported by Whitman DH et al., showing  of detection, estimation, and comparison of vitronectin in L-PRF,
pronounced advantages because it could enhance osteoprogenitor |- pPRF and blood serum.

cells in bone [7]. However, PRP posed antigenic risks as it required

the use of bovine thrombin. PRF, introduced by Choukroun J et MATERIALS AND METHODS

al., is now a widely used platelet concentrate [8]. It contains an  The cross-sectional study was conducted in the Department of
autologous fibrin matrix and is more advantageous than PRP  Periodontics at the SDM College of Dental Sciences and Hospital,
because it is strictly autologous, easy to prepare, and does not  Dharwad, Karnataka, India, from January 2019 to June 2020. The
require biochemical handling of the blood [9]. Various proteins and  study protocol was in accordance with the Declaration of Helsinki of
polypeptides present in PRF, and their concentrations are found 1975 and its subsequent revisions in 2013. Ethical clearance was
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obtained from the Institutional Ethical Committee (IRB No. 2018/P/
PERIO/68), and informed written consent was obtained from all
participants before their enrollment in the study.

Inclusion and Exclusion criteia: Anamnesis, medical/dental/
periodontal examinations, and blood collection were carried out on 12
volunteers (an equal number of males and females) with the inclusion
criteria of being between 18-30 years of age and being systemically
and periodontally healthy. Exclusion criteria included volunteers taking
antibiotics, anti-inflammatory drugs, or other medications (such as
anticoagulants, antiplatelets, antiresorptives) that could influence the
study outcomes, those with active lesions or infections, pregnant or
lactating women, and tobacco users.

Sample size: A convenient sample of 12 subjects was recruited for
the study.

Study Procedure

The procedure for sample collection, extraction, and preparation of
the different PRF protocols was followed based on earlier reports
[8,13-15]. Blood samples were collected by drawing 15 mL of blood
from the antecubital fossa of each participant, out of which L-PRF,
i-PRF, and blood serum were prepared, each with 5 mL of blood.
A 5 mL blood sample was collected in a dry glass-coated tube
and kept motionless for 30 minutes to provide enough time for it
to coagulate complete coagulation. The tube was then centrifuged
at 3000 rpm for 15 minutes to obtain the blood serum. To prepare
Choukroun J’s PRF [8,13-15], 5 mL of blood was taken in a glass-
coated vacutainer and subjected to centrifugation (Choukroun PRF
Duo Quattro® System-Full System, Nice, France) at 3000 rpm for
10 minutes to obtain L-PRF. The remaining 5 mL of blood was taken
in another glass-coated vacutainer and centrifuged at 700 rpm for
3 minutes to obtain i-PRF.

After the processing of the PRF distinct samples were collected,
including a supernatant representing acellular plasma or Platelet-poor
Plasma (PPP), an exudate derived from the PRF clot corresponding
to the liquid confined within the fibrin mesh, and the PRF clot. To
collect the exudate, the PRF clot was kept in a sterile metal cup
for 10 minutes to allow for the slow release of serum from within
[13]. All collected samples were stored in Eppendorf’s collection
tubes at -80°C. The collected supernatant, exudate, and clot,
both from L-PRF and i-PRF, along with the serum, were divided
into seven groups, namely, blood serum, i-PRF exudates, i-PRF
clot, L-PRF supernatant, L-PRF exudates, and L-PRF clot, all of
which were assayed for levels of vitronectin using a commercially
available Enzyme-linked Immunosorbent Assay (ELISA) kit {detection
range: 3-200 ng/mL; sensitivity: 1-10 ng/mL; Krishgen Biosystems
(Kinesis Dx), Mumbai, India}. The samples were tested as per the
manufacturer’s instructions at the concerned laboratory.

STATISTICAL ANALYSIS

The data were statistically analysed using statistical software (IBM-
Statistical Packages for Social Sciences (SPSS) version 23.0, Armonk,
NY, USA). The Kolmogorov-Smirnov test was applied for normality.
Based on the normality of the distribution, appropriate parametric
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tests were used, including the independent t-test, one-way ANOVA,
and Newman-Keuls Post-hoc procedures for comparisons. The
probability value was set at p<0.05.

RESULTS

Total 12 volunteers were included in the study, with an equal
number of males (n=6) and females (n=6) providing the required
blood samples. The mean age was 24.92+2.57 years. A summary
of vitronectin levels in the seven groups is presented in [Table/
Fig-1], where the mean values ranged from 64.09+0.04 ng/mL
to 64.20+£0.21 ng/mL, revealing comparable levels of vitronectin
amongst all groups. One-way ANOVA applied to test between,
and within groups showed significance between the seven groups
(p=0.049).

Groups n Mean=SD (ng/mL)
i-PRF supernatant 12 64.16+0.07
i-PRF exudates 12 64.19+0.06
i-PRF clot 12 64.15+0.05
L-PRF supernatant 12 64.14+0.06
L-PRF exudates 12 64.09+0.04
L-PRF clot 12 64.10+0.05
Blood serum 12 64.20+0.21

[Table/Fig-1]: Summary of levels of vitronectin in the seven groups.

i-PRF: Injectable platelet rich fibrin; L-PRF: Leukocyte platelet rich fibrin: SD: Standard deviation;
n: Numbers

On pair-wise comparison of vitronectin by Newman-Kuels’ multiple
post-hoc procedures of the seven groups, a statistically significant
difference in-vitronectin concentration between L-PRF exudate and
blood serum was observed (p=0.050) [Table/Fig-2]. The level of
vitronectin was quantitatively higher in the blood serum group when
compared with the other groups, as shown in [Table/Fig-3].

Comparison of vitronectin levels between males and females by
independent t-test was not statistically significant, implying that
there is no variation in-vitronectin concentrations between males
and females in the seven groups, as shown in [Table/Fig-4].

DISCUSSION

The clinical use of platelet-rich concentrates is based on the premise
that they have beneficial effects on wound healing and regenerative
potential. In present investigation, the aim was to detect, quantify,
and compare the levels of vitronectin in L-PRF, i-PRF, and blood
serum of healthy volunteers. Vitronectin was detected, and its
concentration was estimated in blood serum, i-PRF exudates,
i-PRF clot, L-PRF supernatant, L-PRF exudates, and L-PRF clot
obtained from all the samples. The influence of gender and age
of these study subjects as a source of bias on vitronectin levels
was minimised because of the equal number of males and females
in each group and within the specified range of 18-30 years as a
reflection of the prime age of health.

Vitronectin has been quantified in the serum of healthy controls
[12,16-19]. In present study’s samples, the levels of vitronectin in

[Table/Fig-2]: Pair-wise comparison of vitronectin in the seven groups by Newman-Keuls Post-hoc procedures.

i-PRF: Injectable platelet rich fibrin; L-PRF: Leukocyte platelet rich fibrin: SD: Standard deviation; n: Numbers; *statistically significant

Groups i-PRF supernatant i-PRF exudates i-PRF clot L-PRF supernatant L-PRF exudates L-PRF clot Blood serum
Mean+SD (ng/mL) 64.16+0.07 64.19+0.06 64.15+0.05 64.14+0.06 64.09+0.04 64.10+0.05 64.20+0.21
i-PRF supernatant

i-PRF exudates p=0.386 -

i-PRF clot p=0.855 p=0.545 -

L-PRF supernatant p=0.896 p=0.555 p=0.793

L-PRF exudates p=0.427 p=0.111 p=0.419 p=0.413

L-PRF clot p=0.431 p=0.129 p=0.379 p=0.286 p=0.840

Blood serum p=0.583 p=0.903 p=0.644 p=0.605 p=0.050* p=0.133 -
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[Table/Fig-3]: Comparison of vitronectin (ng/mL) in the seven groups.

Male (n=6) Female (n=6)

Vitronectin Vitronectin
Groups Mean+SD (ng/mL) | Mean=SD (ng/mL) p-value
i-PRF supernatant 64.16+0.09 64.16+0.06 0.971
i-PRF exudates 64.22+0.06 64.17+0.05 0.203
i-PRF clot 64.15+0.07 64.15+0.04 0.927
L-PRF supernatant 64.14+0.08 64.14+0.06 0.907
L-PRF exudates 64.11+0.04 64.07+0.03 0.113
L-PRF clot 64.09+0.06 64.10+0.03 0.841
Blood serum 64.22+0.27 64.18+0.17 0.787

[Table/Fig-4]: Comparison of vitronectin levels in males and females in the seven
groups by independent t-test.

i-PRF: Injectable platelet rich fibrin; L-PRF: Leukocyte platelet rich fibrin: SD: Standard deviation;
n: Numbers

blood serum were higher than i-PRF supernatant, i-PRF exudates,
i-PRF clot, L-PRF supernatant, L-PRF exudates, and L-PRF clot but
comparable. Boyd NA and co-workers investigated [12] the serum
concentration of vitronectin (mg/liter) in health and various disorders
such as liver and renal diseases, systemic lupus erythematosus,
rheumatoid arthritis, etc., using radial immunodiffusion assay, due
to which a dependable comparison with the current study cannot
be made. Serum vitronectin concentrations in healthy controls
(198.70+46.47 pg/mL) were compared with coronary artery disease
(847.74+£231.10 pg/mL) in another study [16]. The serum levels
of vitronectin in the healthy controls aged 56.5+8.4 years of the
aforementioned cited investigation were higher than the present
study’s younger-aged participants. The report by Teschler H et
al., has shown serum vitronectin as 58.4+11.1 ng/mL in healthy
controls which is relatable to the serum vitronectin concentrations of
present study [17]. The aforesaid study compared healthy controls
with hypersensitivity pneumonitis that had serum vitronectin levels
593.2+134.6 ng/mL. Other studies also showed variable serum
vitronectin concentrations in health when compared to present study
possibly due to different technical aspects [18,19]. It is to be noted
that most of these previous studies compared serum vitronectin in
health with a variety of diseases and no conclusion can be reached,
in general, as to whether serum vitronectin concentration in health is
higher, or lower than in disease. Also, there is a variation in healthy
serum vitronectin concentrations among those reports. Therefore,
attempting to compare present investigation’s vitronectin serum
concentrations in health with the literature for a definitive estimate is
difficult, but the understanding is that it is measurable in serum.

The reasons for evaluating vitronectin in L-PRF and i-PRF are
because the L-PRF clot contains the majority of the platelets and
leukocytes from the primary blood harvest, with a three-dimensional
distribution and a strong fibrin architecture; this solid biomaterial is in
an activated form and cannot be injected [20], and i-PRF can release
increased concentrations of several growth factors and facilitate
greater fibroblast migration and expression of PDGF, TGF-B, and
collagen [21]. Hence, it is relevant to have data regarding vitronectin
in PRF to ascertain its availability in clinical procedures when using
this platelet concentrate. The extensive study by Dohan Ehrenfest

Journal of Clinical and Diagnostic Research. 2024 Apr, Vol-18(4): ZC05-ZC08

Anirudh B Acharya et al., Vitronectin Levels in L-PRF, i-PRF and Serum

DM et al.,[20] estimating the amounts of TGF-B1, PDGF-AB, VEGF,
TSP-1, fibronectin, and vitronectin in L-PRF, Plasma Rich In Growth
Factors (PRGF), and Plasma Poor in Growth Factors (PPGF) at
different time intervals has provided valuable data, concluding
that vitronectin is the only protein to be released completely after
four hours (in L-PREF, vitronectin ranged from 925+105 ng at 0-20
minutes to 10+4 ng at 5-7 days; vitronectin at 0-20 minutes in
PRGF and PPGF was 245+76 ng and 426+156 ng, respectively).
These measured values were obtained after subjecting the L-PRF
to culture media before ELISA quantification. When compared with
these estimates, the L-PRF vitronectin concentration was lower in
the present investigation, which may be attributable to the difference
in methodology. It has been observed that vitronectin in L-PRF clot
exudate along with fibronectin may encourage fibrin adhesion and
formation when combined with liquid PRGF [22]. This should add
stimulus to in-depth analyses of vitronectin in PRF research.

However, due to the paucity of data in the literature, present study
cannot make a direct comparison of vitronectin quantification in
L-PRF and i-PRF, but some of the other proteins in PRF of healthy
individuals that have been investigated are taken into consideration
for a quantitative perspective of PRF proteins. The concentrations
of TGF-p1, PDGF-AB, PDGF-BB, VEGF, Bone Morphogenetic
Protein-2 (BMP-2), and Fibroblast Growth Factor-2 (FGF-2) released
by liquid fibrinogen were evaluated with ELISA by Serafini G et
al., [28]. Fibronectin was estimated in a PRGF preparation [24].
Kobayashi E et al., compared growth factors PDGF-AA, PDGF-AB,
PDGF-BB, TGF-B, VEGF, EGF, and IGF in PRP, PRF, and advanced-
PRF (A-PRF) [13]. The quantification of vitronectin was not done
in any of these reports. The present study’s results indicate similar
levels of vitronectin in L-PRF and i-PRF. This adds credence to
present investigation’s data, which will contribute to the literature
and help in future studies.

Limitation(s)

The small sample size, not having included other related proteins
like fibronectin and thrombospondin, and the release kinetics of
vitronectin from L-PRF and i-PRF not having been evaluated, are
some of the limitations of present studly.

CONCLUSION(S)

In present investigation, vitronectin was detected and quantified
in L-PRF and i-PRF. The vitronectin concentrations in L-PRF
and i-PRF are comparable. This may be the first report that has
measured vitronectin in i-PRF. The present study could also infer
that the supernatant and the exudate from the clots, which are often
discarded, might have clinical relevance for use in periodontal/oral
surgical procedures. Further exploration of vitronectin is strongly
advocated to enhance the understanding of its yield and behaviour
concerning other components of PRF and different PRF protocols.
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