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ABSTRACT

Background: In articular cartilage defects and degenerative cartilage lesions, platelet-rich
plasma(PRP) is increasingly used. PRP is an autologous concentration of platelets containing a
high number of factors which are responsible for growth. In the healing, recovery and acceleration
of biochemical processes, these growth factors play a role in reducing the pain associated with joint
injuries. The latest world research shows excellent results in reducing pain by using PRP and it has
tremendous scope in reducing the knee pain as well as in regeneration of the articular cartilage.
This study aims to analyse the effectiveness of Autologous PRP as biologic stimulator for Cartilage
Regeneration in Rabbit Model.

Method: This will be a prospective experimental study carried out on 10 rabbits at Animal House in
JNMC, Wardha. Osteoarthritis will be induced in the rabbits by destruction of articular cartilage.
Then platelet rich plasma therapy. Will be given to induce the regeneration of the cartilage.
Expected Results: Evidence of regeneration of articular cartilage in rabbits with osteoarthritis
through Platelet Rich Plasma Therapy.
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1. INTRODUCTION

The need for biology and its interaction with
inflammatory process is growing with the latest
studies and findings in the treatment of knee pain
in articular cartilage injuries and degenerative
cartilage lesions. The normal function and
preservation of articular cartilage is mainly
dependent on the balance between aggressive
and protective factors [1]. In order to balance
these causes, biology and its use are extremely
necessary [2,3,4]. In articular cartilage defects
and degenerative cartilage lesions, platelet-rich
plasma(PRP) is increasingly used [5,6]. PRP is
an autologous concentration of platelets
containing a high number of factors which are
responsible for growth [7,8]. In the healing,
recovery and acceleration of biochemical
processes, these growth factors play a role in
reducing the pain associated with joint injuries
[9,10,11]. The latest world research shows
excellent results in reducing pain by using PRP
[12,13,14].

Among the circulating cells in the blood, platelets
are one of the smallest structures; they do not
have a nucleus and thus replication cannot
occur, varying in diameter from 2 to 4 um and
consisting of cytoplasm and vesicles, lasting in
circulation for maximum 10 days [1]. They are
most important reservoirs of factors responsible
for tissue repair which lies within them. They are
necessary for the human regenerative process.
Current literature has shown the existence of
pre-packaged various growth factors(GFs) which
are not in the active form in the platelet
microvesicles and exosomes [2]. Platelet growth
factor(PDGF), transforming growth factor
beta(TGF-beta), fibroblast growth factor(FGF),
Insulin like growth factor 1(IGF-1), connective
tissue growth factor(CTGF), epidermal growth
factor(EGF) and Hepatocyte growth factor(HGF)
are the most relevant ones [3,4]. For
mesenchymal tissue regeneration numerous
microRNAs [5] are involved which [6,7,8] are also
present in platelet microvesicles and some of
them, such as microRNA-23b, have been
thought to be required in differentiating
Mesenchymal Stem Cells into chondrocytes [9]
or as microRNA210, which have been suggested
as a therapeutic alternative to improve healing of
ligaments by injections given intra-articularly in
animal model which are small [10]. In addition,
strong anti-inflammatory effects of platelet
concentrates have been looked into to promote

tissue healing as a related effect [15]. When
coping with articular cartilage lesions, this factor
may be mainstay. For tissue repair, an
inflammatory response of adequate magnitude
and timing is known to be important as most
mesenchymal repair occurs from regulated
inflammation. In this regard, reducing synovial
tissue inflammation can contribute to a decrease
in the amount of matrix-metalloproteinases which
are enzymes capable enough to destroy the
cartilage-matrix [4].

The in vitro and preclinical evidence is the basis
for the interesting trophic properties of PRP
[3,11] which can be resumed with regard to
articular cartilage in

(i) the involvement of particular
chondrogenic factors responsible for
growth such as PDGF(which can induce
multiplication and synthesis of collagen),
Tissue Growth Factor-beta(which can
increase synthetic activity of
chondrocytes, production of matrix and
proliferation of cells and decrease IL-1
catabolic activity) and Fibrinogen Growth
Factor(that encourage multiple anabolic
pathways);

(i) chemotactic resettling of MSC and human
subchondral progenitor cells through
procedures that can include TGF-beta
and FGF synergistic action [12];

(i) the stimulation, regardless of the donor
age, of the proliferation rate of MSC [13,
14];

(iv) differentiating the chondrogenic lineage of
Mesenchymal Stem Cells and
neighbouring cells [12,16]; this results
were previously seen in vitro with
autologous human peripheral stem cells
of the blood;

(v) PRP’s anti-inflammatory effect [4,17,18];

(vi) a hypothesizable anti-apoptotic effect by
inhibition of associated apoptotic factors
(i.,e. downregulation by IGF-1 of
programmed cell death protein 5) [19].

This persuasive history of basic science research
on PRP has therefore provided the clinician with
a promising opportunity over the past 10 years
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for an innovative approach for the treatment of
osteoarthritis and cartilage lesions.

Given its avascularity, cartilage has an
exceedingly restricted potential for self- repair [3]
thus healing response in cartilage injury is not
done by conventional inflammatory repair
because of the avascularity of the articular
cartilage which shows no meaning of travelling to
the locally damaged tissue. . The reason for the
use of Platelet Rich Plasma is that platelet-
derived factors are supraphysiologically released
at the direct site of cartilage damage or disease
and may activate the normal cascade of curing
and tissue reconstruction [4]. In order to promote
synthesis of cartilage matrix and increase
phenotype changes, cell growth ,migration and
make easier protein transcription  within
chondrocytes, Activation of platelets leads to the
release of a fore mentioned factors which are
responsible for growth and plenty of others from
its alpha-granules [5,6]. Fibrinogen and Fibrin are
proteins which are extracted by chemo
attractants which are stored in platelets and the
fibrin act as an initial scaffold for stem cells to
relocate and evolve. Simple scientific proof has
generally showed the capacity of Platelet Rich
Plasma to multiply the proliferation of
mesenchymal stem cells and chondrocytes,
collagen type Il deposition and proteoglycan
[7,8]. In principle, this may speed-up the
development of cartilage repair tissue. The plenty
of platelets in Platelet Rich Plasma multiply the
concentrations of the material involved
regionally, resulting in a prolonged impact on the
articular cartilage. The transcription of several
degradative cytokines like IL-18, TNF-a, and IL-6
are subject to upstream nuclear factor KB (NF-
KB)regulation, and the alpha-granule contents in
platelets which hinder this catabolic pathway on
the downstream end and avert the otherwise
harmful results of the osteoarthritis process on
articular cartilage changes [9,10,11]. Activated
PRP raises hepatocyte growth factor levels in
vitro, which improves the expression of cellular
IkBa and ultimately disrupts the transactivating
function of NF-KB. It does so through cytosolic
retention and nucleocytoplasmic shunting of the
NF-KB-p65 subunit, thereby reducing its
downstream proinflammatory impact [12]. In
addition, Platelet Rich Plasma has
antinociceptive and anti-inflammatory effects

arising from PRP’s capacity to lessen the
expression of synoviocyte matrix
metalloproteinase-13 as shown in cartilage

explant studies, which would otherwise play a
principle part in the deterioration of the cartilage

matrix when undergoing osteoarthritic
modifications. Some studies showed significantly
increased expression of hyaluronan synthase-2
in samples treated with Platelet Rich Plasma,
which is an enzyme known to generate large
isoforms of hyaluronic acid(HA) & thus
contributes to the cartilage construct [11]. Finally,
Platelet Rich Plasma reduces the expression of
target genes of COX-2 and chemokine-receptor
CXCR4 that can control regional inflammation
while being utilized in the articular cartilage injury
[12].

1.1 Objectives

The above aim will be met

objectives-

by following

e To analyse effect of multiple APRP injections
on Cartilage and Histopathological
Examination

e To Test frequency of Therapeutic APRP for
Cartilage regeneration.

2. MATERIALS AND METHODS
2.1 Type of Study

Experimental study

2.2 Study Design

Prospective study

2.3 Study Area

Animal laboratory,

Jawaharlal Nehru Medical College,

Datta Meghe Institute of Medical
Sawangi (Meghe)

Sciences,

2.4 Study Subjects

Rabbits / Animal Models

2.5 Sample Size

The sample size for this study will be 10.

2.6 Duration of Data Collections and
Follow Up

September 2020 to April 2023
2.7 Data Analysis

June 2023 to October 2023
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2.8 Method

10 rabbits will be prospectively enrolled who will
be undergoing destruction of articular cartilage
and inducing osteoarthritis then regeneration of
the cartilage with use platelet rich plasma
therapy.

3. BLOOD WITHDRAWAL

During clinical evaluation or blood sampling,
rabbits easily get shocked and begin to scratch
the manipulating individual or leap from the
examination table. As a result, rabbits were
restrained in a wooden cage.

Amounts upto 5ml of blood was drawn from the
auricular marginal veins from both ears, using a
22G to 25G needle or a 22G butterfly attached to
a syringe.

The hair on the ear was shaved and the skin
washed with alcohol before starting the sampling.
As the skin on the ear is very sensitive, it was
anaesthetized locally with a lidocaine containing
cream.

The creamed spot was surrounded by a sheet of
plastic and a protective adhesive bandage. The
entire thickness of the skin becomes numb after
45 minutes. For the next 60 minutes, the
anaesthetic effect will linger. Vessel dilution was
obtained by ear massage.

The needle was gently inserted after vein
occlusion and blood was removed. Cotton gauze
was tightly applied to the venipuncture site for at
least 1 min after removal of the needle or until
bleeding stopped to avoid hematoma and blood
clots.

The rabbit remained under observation for next
few hours to ensure that hemostasis was
complete.

Around 10ml of blood was drawn through
auricular marginal venipuncture from both ears
and divided in four test tubes of 6éml capacity
containing CPDA anticoagulant solution.

4. PREPARATION OF PRP

The tubes were situated and counterbalanced in
the centrifuge machine. At 1200 rpm for 10
minutes(soft spin) or at 220 x g for 20 minutes,
the first centrifuge cycle was carried out. The
entire blood was divided into red blood cells in

lower layer and straw coloured plasma in upper
layer. The uppermost area of this plasma
contains relatively low platelet
concentration(Platelet poor plasma) and there is
higher platelet concentration in the boundary
layer, also referred to as “buffy coat”.

A spinal needle was attached to 5 ml syringe in
order to extract straw coloured plasma from the
tubes by pushing the needle above downwards.

When an RBC layer had been reached or in the
first 1 to 2 mm of that layer, the draw stopped.
The plasma was then represented in another
tube without anticoagulant solution. For other
tubes, the same process was done.

The plasma tubes were again centrifuged for 10
minutes at 2000 rpm or for 20 minutes at 480 x g.
The contents of the tube are now composed of
the upper layer of fibrinogen-containing
transparent supernatant serum and very low
platelet concentration, and the lower layer is
mostly red-tinted with heavily condensed
platelets.

With the same spinal needle attached to the 5 ml
syringe, the upper two-thirds of that substance
was removed, leaving one-third of the serum with
concentrated platelets in the tube.

To shape red coloured concentrated platelet rich
plasma, the remaining one-third material was
thoroughly blended.

4.1 Inclusion Criteria

Healthy rabbits of weight more than 1 kg without
any pathology

4.2 Exclusion Criteria

Weight less than 1kg and with any existing
pathology

4.3 Research Methodology

After destruction of articular cartila%e PRP
infiltration will be carried out every 4" day or
twice in a week. Rabbits will be evaluated at 3
months by MRI/USG/Histopathologically for
Cartilage Regeneration.

5. RESULTS

Platelet Rich Plasma Therapy will induce the
regeneration of articular cartilage in previously
affected cartilage with osteoarthritis in rabbits.
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6. DISCUSSION

In vitro and preclinical studies suggested the
ideas of utilization of PRP in cartilage surgery
because of trophic effects and the capacity to
assist Mesenchymal Stem Cells to evolve toward
bone & cartilage in proper conditions [4].

In 2014, the value of L-PRP injections in a group
of 79 patients selectively affected by intermediate
grade knee osteoarthritis was again limited by a
study of Mangone et al. The WOMAC Scale,
VAS at rest and VAS in motion showed progress
up to 1 year after the end of treatment. Three
Platelet Rich Plasma administrations per three-
week cycle were included in the procedure. Due
to the high cost of this procedure relative to
conventional HA therapy, they delineated the role
of Platelet Rich Plasma as a second solution to
the treatment of knee OA [20].

A group of patients were assessed by Gobbi et al
after two years, showed a greater improvement
in clinical scores when the Platelet Rich Plasma
administrations cycles were repeated after one
year and was the first research to support the
importance of cyclical Platelet Rich Plasma
therapy [21]. For Talarosteochondral lesions
single stage correlation of bone marrow
concentrate and Platelet Rich Plasma may be as
productive as other regenerative methods like
the autologous chondrocyte implantation [22].
Platelet Rich Plasma is related with microfracture
method to enhance the cartilage repair for which
L-PRP is used and Platelet Rich Plasma was
administered in situ and all over the microfracture
holes after extracting arthroscopic fluid from the
joint by ensuing the concept of in situ activation
[23]. A number of studies on use of Platelet Rich
Plasma were reported [24-31].

7. CONCLUSION

Platelet Rich Plasma therefore appears to have
the capacity to enhance the function of the knee
and the quality of life of patients with
chondropathy or initial OA by decreasing
inflammation and  degenerative  articular
procedures to a lesser degree.

DISCLAIMER

The products used for this research are
commonly and predominantly use products in our
area of research and country. There is absolutely
no conflict of interest between the authors and
producers of the products because we do not

intend to use these products as an avenue for
any litigation but for the advancement of
knowledge. Also, the research was not funded by
the producing company rather it was funded by
personal efforts of the authors.

CONSENT

As per international standard or university
standard, patients’ written consent will be
collected and preserved by the author(s).

ETHICAL APPROVAL

As per international standard or university
standard written ethical approval will be collected
and preserved by the author(s).

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Harrison P. Platelet function analysis.
Blood Reviews. 2005;19(2):111-123.

2. Heijnen HFG, Schiel AE, Fijnheer R,
Geuze HJ, Sixma JJ. Activated platelets
release two types of membrane vesicles:
Microvesicles by surface shedding and
exosomes derived from exocytosis of
multivesicular bodies and alpha-granules.
Blood. 1999;94(11):3791-3799.

3. Civinini R, Nistri L, Martini C, Redl B,
Ristori G, Innocenti M. Growth factors in
the treatment of early osteoarthritis.
Clinical Cases in Mineral and Bone
Metabolism, 2013;10(1):26-29.

4. Bendinelli P, Matteucci E, Dogliotti G, et al.
Molecular basis of anti-inflammatory action

of platelet-rich plasma on human
chondrocytes: Mechanisms of NF-xB
inhibition via HGF. Journal of Cellular

Physiology. 2010;225(3):757-766.

5. Stratz C, N'uhrenberg TG, Binder H, et al.
bMicro-array profiling exhibits remarkable
intra-individual stability of human platelet
micro-RNA. Thrombosis and Haemostasis.
2012;107(4): 634—641.

6. Nagalla S, Shaw C, Kong X, et al. Platelet
microRNA-mRNA coexpression profiles
correlate with platelet reactivity. Blood.
2011;117(19):5189-5197.

7. Yuan A, Farber EL, Rapoport AL, et al.
Transfer of microRNAs by embryonic stem
cell microvesicles. Plos One. 2013;4(3).

181



10.

11.

12.

13.

14.

15.

16.

17.

Chhatbar and Srivastava; JPRI, 33(63B): 177-183, 2021; Article no.JPRI.80830

Article ID e4722, 2009.
Semple JW. Platelets
packages of genetic
2013;122(2):155-156.
Ham O, Song B-W, Lee S-Y, et al. The role
of microRNA- 23b in the differentiation
ofMSC into chondrocyte by targeting
protein kinase A signalling. Biomaterials.
2012;33(18):4500-4507.

Shoji T, Nakasa T, Yamasaki K, et al. The
effect of intraarticular injection of
microRNA-210 on ligament healing in a
ratmodel. The American Journal of Sports
Medicine. 2012;40(11):2470-2478, 2012.
Zhu Y, Yuan M, Meng HY, et al. Basic
science and clinical application of platelet-
rich plasma forcartilage defects and
osteoarthritis: a review. Osteoarthritis and
Cartilage. 2013;21(11):1627-1637.

Kr'uger JP, Hondke S, Endres M, Pruss A,
Siclari A, Kaps C. Human platelet-rich
plasma  stimulates migration and
chondrogenic differentiation of human
subchondral progenitor cells. Journal of
Orthopaedic Research. 2012;30(6):845—
852.

Rubio-Azpeitia, Andia |. Partnership
between platelet rich plasma and
mesenchymal stem cells: in vitro
experience. Muscles, Ligaments and
Tendons Journal. 2014;4(1):52—-62,2014.
Vogl M, Fischer J, J'ager M, Zilkens C,
Krauspe R, Herten M. Can thrombin-
activated platelet release compensate the
age-induced decrease in cell proliferation
of MSC?. Journal of Orthopaedic
Research. 2013;31(11):1786-1795.
Lakhani A, Sharma E. Prospective Aspects
of Regeneration in Orthopaedics: A
Review. Journal of Pharmaceutical
Research International. 2010;32(34):116-
125.

DOI: 10.9734/jpri/2020/v32i3430971
Kr'uger JP, Ketzmar A-K, Endres M, Pruss
A, Siclari A, Kaps C. Human platelet-rich
plasma induces chondrogenic
differentiation of subchondral progenitor
cells in polyglycolic acid-hyaluronan
scaffolds. Journal of Biomedical Materials
Research—Part B Applied Biomaterials,
2014;102(4):681-692.

Lippross S, Moeller B, Haas H, et al.
Intraarticular  injection of platelet-rich
plasma reduces inflammation in a pig
model of rheumatoid arthritis of the knee
joint. Arthritis and Rheumatism. 2011;
63(11):3344-3353.

small
Blood.

deliver
function.

18.

19.

20.

21.

22.

23.

24.

25.

26.

182

Liu J, Song W, Yuan T, Xu Z, Jia W, Zhang
C. Acomparison between platelet-rich
plasma (PRP) and hyaluronate acid on the
healing of cartilage defects,” PLoS ONE,
vol. 9, no. 5, Article ID 97293, 2014.
Filardo G, Kon E, Roffi A, Di Matteo B,
Merli ML, Marcacci M. Platelet-rich plasma:
why intra-articular? A systematic review of
preclinical studies and clinical evidence on
PRP for joint degeneration,” Knee Surgery,
Sports Traumatology, Arthroscopy, 2013.
Mangone G, Orioli A, Pinna A, Pasquetti P.
Infiltrative treatment with platelet rich
plasma (PRP) in gonarthrosis. Clinical
Cases in Mineral and Bone Metabolism,
vol. 11, no. 1, pp.67-72, 2014.

Gobbi A, Lad D, Karnatzikos G. The
effects of repeated intra-articular PRP
injections on clinical outcomes of early
osteoarthritis of the knee,” Knee Surgery,
Sports Traumatology, Arthroscopy, 2014.
Giannini S, Buda R, Cavallo M, et al.
Cartilage repair evolution in post-traumatic
osteochondral lesions of the talus: from
open field autologous chondrocyte to
bone-marrow derived cells transplantation.
Injury. 2010;41(11):1196-1203.

Milano G, Sanna Passino E, Deriu L, et al.
The effect of platelet rich plasma combined
with microfractures on the treatment of
chondral defects: an experimental study in
a sheep model,” Osteoarthritis and
Cartilage. 2010;18(7):971— 980.

Kshirsagar S, Mahakalkar C, Yeola M,
Palsodkar P. Efficacy of Platelet Rich
Plasma (Prp) for the Treatment of Ulcers

over Foot. International Journal of
Pharmaceutical Research. 2019; 11(3):
1404-8.

Available:https://doi.org/10.31838/ijpr/2019
.11.03.151.

Jagati A, Chaudhary R, Rathod S, Madke
B, Baxi K, Kasundra D. Preparation of
Platelet-Rich  Fibrin  Membrane over
Scaffold of Collagen Sheet, Its Advantages
over Compression Method: A Novel and
Simple Technique. Journal of Cutaneous
and Aesthetic Surgery. 2019;12(3):174—78.
Available:https://doi.org/10.4103/2543-
1854.267617.

Sharma R, Sharma P, Sharma SD,
Chhabra N, Gupta A, Shukla D. Platelet-
Rich Fibrin as an Aid to Soft- and Hard-
Tissue Healing. Journal of Maxillofacial
and Oral Surgery; 2019.
Available:https://doi.org/10.1007/s12663-
019-01317-7.


https://doi.org/10.31838/ijpr/2019.11.03.151
https://doi.org/10.31838/ijpr/2019.11.03.151
https://doi.org/10.4103/2543-1854.267617
https://doi.org/10.4103/2543-1854.267617
https://doi.org/10.1007/s12663-019-01317-7
https://doi.org/10.1007/s12663-019-01317-7

27.

28.

29.

Chhatbar and Srivastava; JPRI, 33(63B): 177-183, 2021; Article no.JPRI.80830

Shashank B, Bhushan M. Injectable
Platelet-Rich Fibrin (PRF): The Newest
Biomaterial and Its Use in Various

Dermatological Conditions in Our Practice:
A Case Series. Journal of Cosmetic
Dermatology; 2020.
Available:https://doi.org/10.1111/jocd.1374
2.

Agrawal A, Timothy J, Cincu R, Agarwal T,
Waghmare LB. Bradycardia in
neurosurgery. Clinical neurology and
neurosurgery. 2008;110(4):321-7.

Bourne R, Steinmetz JD, Flaxman S,
Briant PS, Taylor HR, Resnikoff S, Casson
RJ, Abdoli A, Abu-Gharbieh E, Afshin A,
Ahmadieh H. Trends in prevalence of
blindness and distance and near vision

30.

31.

impairment over 30 years: an analysis for
the Global Burden of Disease Study. The
Lancet Global Health. 2021;9(2):e130-43.
Borle RM, Nimonkar PV, Rajan R.
Extended nasolabial flaps in the
management of oral submucous fibrosis.
British Journal of Oral and Maxillofacial
Surgery. 2009;47(5):382-5.

Franklin RC, Peden AE, Hamilton EB,
Bisignano C, Castle CD, Dingels ZV, Hay
S|, Liu Z, Mokdad AH, Roberts NL, Sylte
DO. The burden of unintentional drowning:
global, regional and national estimates of
mortality from the Global Burden of
Disease 2017 Study. Injury prevention.
2020;26(Supp 1):i83-95.

© 2021 Chhatbar and Srivastava; This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://lwww.sdiarticle5.com/review-history/80830

183


https://doi.org/10.1111/jocd.13742
https://doi.org/10.1111/jocd.13742
http://creativecommons.org/licenses/by/2.0

	/Journal of Pharmaceutical Research International
	33(63B): 177-183, 2021; Article no.JPRI.80830

	ABSTRACT
	1. INTRODUCTION
	2. MATERIALS AND METHODS
	3. BLOOD WITHDRAWAL
	4. PREPARATION OF PRP
	5. RESULTS
	6. DISCUSSION
	7. CONCLUSION
	DISCLAIMER
	CONSENT
	ETHICAL APPROVAL
	REFERENCES

