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ABSTRACT
Degenerative joint disease, also known as osteoarthritis, is currently 
one of the most prevalent and morbid diseases due to an increase in 
both life expectancy and obesity. Moreover, due to its severity and 
irreversibility, osteoarthritis causes a severe social and economic 
impact around the world due to the loss in quality of life and 
productivity. Osteoarthritis is known to be a multifactorial disease, 
where several risk factors have been already described, leading to 
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temporary and progressive structural changes within joint tissues, 
especially in joint cartilage, subchondral bone, synovial membrane 
and synovial liquid, causing the main clinical symptoms such as 
chronic pain, joint instability, stiffness and joint space narrowing. 
The use of advanced therapies for treating this disease is guided 
to a regenerative medicine aimed to encourage the regenerative or 
restorative methods, being a new alternative to more aggressive 
treatments. Within these treatments we can find platelet-rich plasma 
(PRP) and mesenchymal stem cells (MSC). PRP is an autologous 
novel therapeutic tool that has risen strongly in the past few years 
and has several applications within the medical field. It is defined 
as a biological product derived from the own patient’s blood, 
obtaining a plasma fraction after a centrifugation process with a 
platelet concentration greater than the existing in the circulatory 
system. Many of the factors contained in the interior of PRP have 
specific activity of neoproliferation and cartilage regeneration. There 
are increasing studies regarding MSC and osteoarthritis treatment, 
especially in relation to MSC derived from adipose tissue. These 
cells have shown its capacity to differentiate into chondrocytes, 
osteocytes and adipocytes, as well as their advantage that they can 
be obtained in bigger quantities with little morbidity to the donor 
site and reduced discomfort to the patient. It has been confirmed 
that autologous MSC have great affinity for the injured tissue of the 
joint, being able of localizing and participating in repair of structures 
of the injured joint.
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Figure 1 Ventrodorsal radiograph of the hip of a German Shepherd 33kg 
with bilateral degenerative joint disease.

most affected by this disease are the elbow, hip and knee[3]. 
    An important factor to consider in the assessment and diagnosis 
of this condition is the lack of correlation in most cases between 
the clinical signs of the disease, and radiological signs because 
sometimes there is a degree of lameness in patients and very high 
pain which are virtually absent radiological signs. Conversely, 
patients with severe radiological signs showing no symptoms[4]. 
For this reason, treatment should be aimed at alleviating pain and 
inflammation while trying to stop the disease from advancing, thus 
increasing patients quality of life[1] (Figure 1).
    Among the therapeutic modalities used to treat osteoarthritis 
there are several surgical and non-surgical treatments. Surgical 
treatments are used especially in the correction of the primary causes 
of osteoarthritis[18]. Among non-surgical treatments there are non-
pharmacological measures such as weight reduction, therapeutic 
foods, low impact exercise programs and physiotherapy, and 
pharmacologic measures such as anti-inflammatory drugs, analgesics, 
corticosteroids, Disease-modifying antirheumatic drugs (DMARDs)
[19-22] and the use of nutraceuticals and glycosaminoglycans[23]. 
    There are other therapies that are not in any of these categories 
such as the use of intra-articular botulinum toxin[24,25], or autologous 
chondrocyte implantation[26]. 
    Today the term Advanced Therapies (AT) refers to these new 
therapies focusing on regenerative medicine that aims to promote 
regenerative or reparative phenomena on the degenerative. Among 
these therapies, are the so-called platelet-rich plasma (PRP) and 
mesenchymal cells (MSC)

PLATELET RICH PLASMA
Platelet Rich Plasma (PRP) is defined as an autologous biological 
product derived from the patient's blood, and in which after a 
centrifugation process a plasma fraction is obtained with a platelet 
concentration higher than that in circulating blood[27]. The platelets 
contained in the plasma fraction can be artificially activated to release 
the contents contained within their granules. Among the substances 
contained within platelet granules there are various factors[28,29].
    Growth factors are a group of substances of polypeptide, soluble 
and diffusible nature, that are capable of regulating the growth, 
differentiation and phenotype of numerous cell types. They are 
synthesized by a wide variety of cell types, and can exert their effect 
on local cell metabolism or systemic circulation. In circulation, the 
growth factors can be found free from proteins or protein-bound, or 
may be found within the α granules of platelets, which are released 
after the process of platelet activation[30,31]. Locally, growth factors 
can act in an autocrine (on the same cells that produce them) and/
or paracrine (on other cell types located nearby) manner, regulating 
cellular functions[30,31]. 
    These growth factors provide the initial signals for the activation 
of the cells in the surrounding tissue. In response to the signals, 
local cells and infiltrated cells initiate changes in cell proliferation, 
differentiation and synthesis of proteins with diverse biological 
functions. Taken together, all these phenomena, define the process 
known as cell activation[32]. When these chemicals are released from 
platelets, multiplication and development of vascular endothelial 
cells, smooth muscle cells and fibroblasts becomes possible. 
Additionally exerting multiple effects on the phenomena of cellular 
remodeling[33] allowing reciprocal interaction between leukocytes and 
endothelial cells in order to modulate the inflammatory reaction and 
healing processes of tissue regeneration[34].
    Growth factors were first classified by Canalis in 1988[35] 

INTRODUCTION
Osteoarthritis (OA) is a very common degenerative disease affecting 
the articular cartilage in both human[1] and veterinary medicine[2,3]. 
It is a disabling disease characterized by progressive damage to 
the articular cartilage with involvement of the subchondral bone, 
osteophyte formation, thickening of the joint capsule and synovitis[4], 
causing discomfort and pain in the affected joint, in many cases 
resulting in the implantation of a prosthesis as a final method of 
restoring function and decreasing pain[5].
    Joint cartilage is a highly specialized, hypocellular, avascular, 
alymphatic, not innervated, dense connective tissue. It contains a low 
percentage of cells in its composition (5%), and is embedded in an 
extracellular matrix rich in collagen, proteoglycans, other proteins 
and water[6]. As one ages, the density and capacity of dividing cells 
or chondrocytes present in articular cartilage decreases, limiting their 
capacity for self-renewal[7]. There comes a time when this division 
is weak, in such a way that aging contributes to the progressive loss 
of articular surface resulting in the process of cartilage degeneration 
with matrix loss, fibrillation and cracking, which can result in a 
complete loss of thickness of the joint surface[8,9]. Within the affected 
population, risk factors that predominate are age, being female, 
obesity and previous trauma[4], and other causes that can trigger the 
disease, like improper loading, biochemical changes and genetic 
background[10-15]. 
    In dogs, this disease is a common disorder that affects dogs of all 
ages with a high incidence that affects 20% of the population of adult 
dogs and 80% of geriatric animals, and is the most common cause of 
lameness in dogs older than one year[16]. However, in the case of the 
feline species it is an underdiagnosed disease because in most cases 
cats show no lameness, but gradual changes in behavior and lifestyle, 
the main risk factor in this species is age[17]. In both species the joints 



activation and use. The activation process of platelets is promoted by 
the addition of calcium chloride, while causing the release of large 
amounts of growth factors and fibrin polymerization; (3) Simple 
protocol: single centrifugation, obtaining red cells at the bottom of the 
tube, just above are the white cells and then two fractions of plasma, 
the upper 60% corresponds to the fraction poor in growth factors, 
and below this the remaining 40% corresponds to plasma rich in 
growth factors; (4) Fast Protocol: 8 min centrifugation at 460g and 20 
minutes to prepare; (5) Does not contain leukocytes, thus preventing 
pro-inflammatory activity; (6) It has bacteriostatic properties; (7) 
Great therapeutic potential, no side effects, significantly reduces 
recovery time of fractures, muscle injuries, tendons and surgery.

PRGF IN OSTEOARTHRITIS
Effective treatment in degenerative joint disease remains a daunting 
clinical challenge today despite the advances in medicine. The aims 
when treating a pathology are to control pain, improve function and 
slow down the progression of the disease[45]. 
    The application of PRGF in joints with osteoarthritis is destined to 
trigger, promote and imitate the physiological process of regeneration 
and repair that are initiated spontaneously in tissues after injury. 
This process is based mainly on the function carried by the protein 
intervening in cellular communication, transmitting the information 
to interact with cell membrane receptors, leading to directed cell 
migration, proliferation and differentiation including, increasing cell 
activity that would occur physiologically[46-48]. 
    As it is autologous, bioresorbable, biocompatible and free of 
leukocytes and red blood cells, it is one of the best elements used 
in tissue engineering[49]. PRGF intraarticular infiltration is used in 
patients suffering from degenerative joint disease, and also brings 
biologically balanced growth factors, cytokines, and morphogens also 
contained in platelets and fibrinogen and other plasma proteins to the 
area[50,51]. Once activated PRGF is injected into the damaged joint, 
resulting in a gradual and uniform distribution in the affected area 
and becomes a viscous, malleable matrix. Furthermore, PRGF also 
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describing transforming growth factor (TGF-β), bone-derived growth 
factor (BDGF), insulin-like growth factor I (IGF-I) and platelet-
derived growth factor (PDGF) that are synthesized by skeletal 
cells. Vascular endothelial growth factor (VEGF) and epidermal 
growth factor (EGF), fibroblast growth factor, acidic and basic 
(aFGF & bFGF) have been isolated from bone matrix. Similarly, 
IGF-I and bFGF are synthesized from cartilage tissues, such as type 
I interleukins (IL-I). Tumor necrosis factor (TNF-a), macrophage 
derived growth factors and PDGF are synthesized by blood cells. 
Subsequent studies have shown that these factors and many others 
are synthesized by many different cell types[30].
    A large number of these factors have a specific activity on 
neoproliferation, on cartilage regeneration and in particular also 
an antiapoptotic effect on chondroblasts. This has made the use of 
autologous growth factors in orthopedics a field of rapid growth and 
could have a crucial role in the treatment of osteoarthritis due to its 
influence on chemotaxis, differentiation, proliferation and cartilage 
synthetic activity and bone cells, thereby regulating physiological 
remodeling and cartilage repair[36].
    Some of the most important factors that act to help alleviate 
cartilage degradation in this disease are[36]: (1) PDGF regulates 
secretion and collagen synthesis; (2) EGF stimulates cell proliferation, 
endothelial chemotaxis and angiogenesis; (3) VEGF increases 
vascular permeability and angiogenesis; (4) TGF-β stimulates the 
proliferation of undifferentiated mesenchymal cells, stimulates 
endothelial cell chemotaxis and angiogenesis; (5) bFGF promotes the 
growth and differentiation of chondrocytes and osteoblasts, stimulates 
mitogenesis of mesenchymal cells, chondrocytes and osteoblasts.
    As discussed above, most of the growth factors are released upon 
platelet activation, which is why clinically it has become known as 
platelet rich plasma (PRP). The autologous nature of PRP, ease of 
implementation and relatively low cost, are some of the qualities that 
have popularized its increasing use in various fields of medicine and 
research[37]. 
    Platelet rich plasma preparations were first developed in the early 
90s, and its first applications in cardiac surgery[38]. It was in the late 
90's when it was introduced in oral surgery[39]. From then on it began 
to be used in various fields, such as general surgery, plastic surgery, 
neurosurgery, vascular surgery, ophthalmology, maxillofacial surgery 
and orthopedics, among others[40,41]. 
    In recent years there has been huge controversy regarding the 
nomenclature and definition of PRP[42,43]. According to Anitua and 
colleagues (2008), the term "Platelet Rich Plasma" is a vague and 
imprecise term. Within this term there a large number of autologous 
blood preparations that differ with regards to processing protocols 
and preparation, and therefore differ in quantitative and qualitative 
characteristics. Hence the importance of accurately and clearly 
defining the conditions of preparation and processing of PRP (platelet 
concentration, type of anticoagulant used, number and speed of 
centrifugation/same or different type(s) of platelet activator and of 
course the presence or absence of leukocytes)[43]. 
    Among the various plasma preparations one will find Plasma Rich 
in Growth Factors or PRGF®, this is the most advanced autologous 
PRP system, marketed by the Biotechnology Institute, BTI. It has 
CE certification for European health authorities, and is approved 
in Europe for the production of plasma growth factors and their 
application in various medical specialties. In the USA it is marketed 
under the name PRGF-Endoret®, and is a pioneer in the development 
of specific protocols for tissue regeneration as well as being the first 
100% autologous technique on the market. Its advantages include[44] 
(Figure 2): (1) Biocompatible, versatile and safe; (2) Controlled 

Figure 2  Intraarticular infiltration of PRGF in hip.
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provides a "biological scaffold" or three-dimensional network in the 
joint composed of fibrin that is derived from the polymerization of 
fibrinogen. This network contains binding sites for cell adhesion, as 
well as proteins that form the microenvironment leading to different 
adhesion molecules and cells that help biological cartilage repair[52]. 
There are several studies supporting the efficacy of this treatment. 
Examples of studies in human medicine are those of Wang et al, 
which found a significant improvement in function and quality 
of life of patients with osteoarthritis of the knee at 6 months post 
treatment[53], or Sanchez and colleagues, who compared the efficacy 
of intraarticular infiltration of PRGF compared with hyaluronic acid, 
obtaining more favorable results in the group treated with PRGF 5 
weeks after treatment[54]. In veterinary medicine, there have been 
more studies with PRP, but there are some with PRGF. Satisfactory 
results have also been obtained in other works, such as those by 
Kwon et al that showed macroscopic and histological improvements 
in rabbits with degenerative joint disease treated with PRP[55], as 
well as Serra and colleagues who found that damaged tissue treated 
with autologous PRP showed a positive trend toward repairing over 
time[56]. Another study by Milano et al also supports the efficacy 
of this treatment in sheep models suffering from the disease[57]. In 
dogs, studies have also been conducted using PRGF, evaluating 
the efficacy of intra-articular injection in animals with arthritic 
pathology in elbow, hip and knee, resulting in an improvement in of 
the disease[58,59], and Silva and colleagues have shown that after ACL 
surgery there weren't any osteoarthritic changes in patients treated 
with platelet-rich plasma[60]. 
    For all of the aforementioned, PRGF plays a crucial role in the 
treatment of OA by promoting the repair and remodeling of injured 
tissue and preventing cartilage degradation and atrophy of the peri 
articular structures[49].

MESENCHYMAL CELLS
In recent years stem cells have generated enormous expectations and 
have become a great hope for the development of new cell therapies 
in the context of regenerative medicine[7,61]. 
    Stem cells are undifferentiated cells that have the ability to divide 
indefinitely without losing their properties and eventually produce 
specialized cells[7]. 
    They can be classified according to their capacity for differentiation 
or by their origin. According to differentiation capacity they are 
divided into[62]: (1) Totipotent: Ability to divide and produce all of 
the differentiated cells in an organism, including themselves; (2) 
Pluripotent: Give rise to any of the three germ cell layers ectoderm, 
endoderm and mesoderm and to other pluripotent cells, but they 
cannot give rise to less differentiated totipotent cells; (3) Multipotent: 
Give rise to different cell types of the same layer or embryonic 
lineage. (For example, a mesenchymal stem cell from bone marrow 
has a mesodermal nature and will give rise to cells of that layer such 
as myocytes, adipocytes or osteocytes, etc.); (4) Unipotent: They can 
only form a particular cell type.
    According to their origin in[62]: (1) Embryonic: Are pluripotent cells 
and obtained from the early stages of embryonic development, from 
the inner cell mass of the blastocyst, embryo pre-implantation stage, 
5-6 days after fertilization in which there are approximately 150 
to 200 cells[63,64]. (2) Germline cell: The germ cells are pluripotent 
embryonic stem cells derived from embryonic gonadal regions, 
particularly in a specific area of the embryo called the gonadal ridge 
that gives rise to ovules and sperm. They have a capacity similar 
to that of embryonic stem cell differentiation, but their isolation is 

more difficult[65]. (3) Fetal Stem Cells are derived from fetal tissues 
and organs such as blood, liver, and lung and possess characteristics 
similar to their counterparts in adult tissues. Have more expansion 
and differentiation capacity, although there are many doubts about 
the origin of these cells. Their origin could be embryonic cells which 
appear distributed throughout fetal tissues such as stem cell reservoirs 
or they could come from new waves of progenitors unrelated with 
embryonic cells[66]. (4) Somatic or adult cells are collected from any 
tissue in the adult organism resulting from the three germ layers and 
are capable of repair or regeneration of tissues such as placenta and 
umbilical cord[67,68]. Initially, it was believed that these cells were 
multipotent, i.e. could only differentiate in cell types derived from 
the same embryonic lineage they came from. However, in recent 
years there have been several studies that have provided surprising 
results, which suggest that the potential of some types of ASC is 
higher than expected, as they have shown under certain conditions 
the capacity to differentiate into different cell lineages[69-71]. The can 
differentiate into: (a) Hematopoietic stem cells, which give rise to 
all hematopoietic lineage cells, both the lymphoid (lymphocytes and 
natural killer cells) and myeloid (erythrocytes, platelets, monocytes, 
etc.); (b) Mesenchymal stem cells, which give rise to cells of 
different non-hematopoietic tissues such as chondrocytes, osteocytes, 
adipocytes, etc. (5) Induced pluripotent stem cells (iPS) are cells with 
embryonic characteristics that have been obtained by reprogramming 
adult cells. From the generation of such cells, the stem cell field has 
grown exponentially. These cells have become the main tools in the 
advancement of personalized medicine, as they emerged in order to 
avoid the ethical and technical issues in the generation of embryonic 
stem cells[72].
    Regarding stem cells of adult origin, within which are 
mesenchymal stem cells that are a very good option for various 
diseases as they are present in a large number of organs and 
postnatal connective tissue, and are not subject to the same 
restrictions as embryonic stem cells[73]. These cells possess a 
number of characteristics that define them[62,74]: (1) Capacity for self-
renewal, when they start the process of cell division they generate 
s new cell thast preserves the characteristics of the original and 
remains "dormant" until receiving a new stimulus that induces it 
to multiply and give rise to the same or even different cell lines; 
(2) Multipotentiality, ability of a cell to differentiate into different 
mature cells distinct from their tissue of origin such as adipocytes, 
chondrocytes, osteocytes, myoblasts, cardiomyocytes, neurons, 
astrocytes, myocytes, tenocytes, etc; (3) Functional viability, ability 
to perform the physiological functions of the cell type to which they 
belong.
    Mesenchymal cells can be obtained from various adult tissue such 
as bone marrow, placenta[67], umbilical cord [68], skeletal muscle[75], 
synovial capsule[76], synovial fluid[77], and adipose tissue among 
others[78,79]. Mesenchymal cells from adipose tissue have a number of 
advantages over other cell types because adipose tissue is abundant 
and easy to obtain, can be obtained in large amounts, using local 
anesthesia and causing minimal discomfort[80]. Moreover, these cells 
have a high capacity for proliferation in vitro, have a fibroblastic 
morphology and adhere well to the culture plate. They express a 
specific set of known markers, and have a low risk of rejection[81].
    For ease of preparation, low risk of creating tumors, absence 
of rejection by the individual, their immunosuppressive and anti-
inflammatory properties and that they do not pose ethical problems 
make them very good candidates for the treatment of different 
pathologies[82]. In human medicine, cell therapy is increasingly used 
for conditions such as hematologic malignancies and correction 
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to regenerate experimentally created defects in the cartilage tissue, 
obtaining enhanced repair in the experimental group compared to 
the control group[99]. In domestic animals it has also been shown to 
be effective for use in this pathology, and Black et al have conducted 
various studies in dogs with osteoarthritis in hip and knee, which after 
being treated intra-articularly with adipose derived mesenchymal 
stem cells observed a reduction of pain in the patients, as well as an 
improvement in lameness and increased range of motion[78,91]. In our 
research at the García Cugat Foundations' Surgery and Regenerative 
Medicine department at the CEU Cardenal Herrera University several 
studies in dogs with degenerative joint disease of the hip, elbow and 
knee are being carried out with intra-articular injections of inguinal 
adipose derived mesenchymal stem cells. Preliminary results at 6 
months show improved clinical signs, as well as an increased range 
of joint mobility and decreased pain, resulting in a high satisfaction 
to the treatment by owners[58,59] (Figure 3). In some patients, this 
improvement has been quantified objectively using a force platform 
analysis obtaining favorable results in the evaluated parameters[100].
    Moreover, there are studies where this cell migration to the 
cartilage defect and its repair are not so obvious, like the study by 
Murphy and colleagues where, after injecting mesenchymal cells 
in knees affected by OA in goats, which was induced by meniscal 
tear and resection of the anterior cruciate ligament, did not observe 
mobilization of these cells into cartilage, but rather to the meniscus. 
Thus, at 6 weeks meniscus repair was observed but not in the 
articular cartilage or ligament, although this treatment did appear to 
stop the progressive destruction of articular cartilage[94].
    In human several studies support the effectiveness of this treatment 
both with mesenchymal cells and hematopoietic cells. In a study 
conducted on 24 patients with osteoarthritis of the knee infiltrated 
with bone marrow derived mesenchymal stem cells histological and 
arthroscopic improvement was observed[101], or the study by Kudora 
et al who concluded that transplantation of autologous bone marrow 
cells promotes repair of large focal articular cartilage defects in 
young and active[102] patients. Studies in human medicine in patients 
with osteoarthritis treated with mesenchymal cells also obtained good 
results, reducing symptoms and thereby increasing the satisfaction 
to the treatment, further demonstrating the regeneration potential 
induced in cartilage[103-105].
    Considering these studies, one can say that adult stem cells have 
the potential to differentiate into multiple lineages and integrate into 
joints affected by osteoarthritis. These cells are found in variety of 
tissues and are able to migrate to sites of injury where they exert a 

of hereditary disorders in cells derived from bone marrow such as 
leukemias, myelomas, lymphomas, aplastic anemia, myelodysplastic 
syndromes and various genetic diseases among others[83]. They are 
also used in cardiovascular regenerative medicine, which could 
increase myocardial function after myocardial infarction[84], in 
inflammatory bowel disease, where there are preliminary data on 
their ability to repair ulcers and fistulas[85], diabetes mellitus, where 
they could improve glycemic profile by an increase in the number of 
pancreatic[86], islets in musculoskeletal diseases such as osteopetrosis, 
osteogenesis imperfecta, infantile hypophosphatasia, arthritis, etc.
[87-89], in ocular pathologies such as trauma, burns, chemicals , 
Stevens Johnson syndrome or ocular pemphigoid and neurological 
diseases such as Parkinson's disease, amyotrophic lateral sclerosis, 
Alzheimer's disease, multiple sclerosis, stroke or spinal cord injury[90].
    In veterinary medicine there are studies with favorable results in 
dogs with osteoarthritis[58,59,78,91], dogs with osteonecrosis of femoral 
head[92], rats with neurological problems[93], tendinitis and arthritic 
conditions in horses[61] and goats[94]. 

MESENCHYMAL CELLS IN OSTEOARTHRITIS
As mentioned above, degenerative joint disease is one of the 
most prevalent diseases today in both humans and animals, which 
is why cell therapy is increasingly widespread in the field of 
traumatology and orthopedics for the treatment of pathologies such 
as osteoarthritis[7]. 
    Initially, it was believed that adult stem cells could only 
differentiate into the cell lineage to which they belonged, but today it 
has been shown that with different specific signals, these cells can be 
programmed to give rise to other organ specific cells with a different 
phenotype to the precursor. For this to happen it must overcome 
a number of barriers that exist in organisms in vivo, such as easy 
accessibility to sufficient cell concentration at the site of repair, 
and the generation of signals specific to the area to be treated to 
adequately direct the cells[70]. This statement opens a new insight into 
the use of adult stem cells because they can be obtained from various 
tissues with a simple and minimally invasive technique resulting 
in minimal harm to the patient without risk of rejection due to its 
autologous nature and also possess low immunogenicity, making 
them ideal candidates as a treatment of osteoarthritis[78,95].
    The treatment of degenerative joint disease with mesenchymal 
cells has different effects, on the one hand reduces pain and 
dependency on drugs, plus cells secrete proteins that are known for 
their anti-inflammatory potential, they also have several minimizer 
proteins of various stress markers in the surrounding cells, and finally 
the cells are installed in the surrounding tissues and generate new 
cartilage, thus slowing the degeneration and promoting intra-articular 
healing, thereby improving the general condition of the patients[91].
    There are various studies in different animal species that 
demonstrate the efficacy of this therapy in the treatment of 
degenerative articular cartilage lesions like the study performed 
by Mokbel et al, who used mesenchymal cells in the treatment of 
osteoarthritis in donkeys demonstrating a significant improvement 
in the clinical signs as well as radiological exams, along with 
histopathological changes observing mesenchymal cells integrated in 
the cartilage surface and interior maintaining as mesenchymal cells 
or differentiating into chondrocytes[96]. Other studies were performed 
in rats with knee cartilage lesions treated with intra-articular injection 
of mesenchymal cells, showing that these cells are mobilized to the 
affected tissues and contribute to tissue regeneration[97,98]. Lee and 
colleagues used autologous mesenchymal cells in porcine knees 

Figure 3 A: Extraction of inguinal adipose tissue for cell culture. B: Sample 
Shipping Kit for obtaining mesenchymal cells from adipose tissue. 
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substantial immunomodulatory and anti-inflammatory effect that is 
accomplished through direct cell interaction or via soluble mediators. 
The use of mesenchymal stem cells in tissue regeneration represents a 
promising avenue for the treatment of degenerative cartilage diseases 
opening a wide field of study on its role in the pathophysiology of 
osteoarthritis[106]. 
    With the aforementioned one can conclude that both PRP and 
MSCs, are a novel treatment that generate high hopes to overcoming 
the regeneration of articular cartilage in OA, while maintaining or 
improving the structure and joint function without the need for more 
aggressive techniques and cause further damage to the body. Notably, 
both PRGF therapy and aMSCs improved the pathology, that is, on 
one hand clinical symptoms improve, and furthermore, achieve an 
improvement on the structural damage caused by the disease[103,107]. 
    As for the advantages and disadvantages of each technique, it is 
important to note that PRP has the drawback of a shorter duration of 
effect, but has the important advantage of the lower cost method and 
a less invasive technique and therefore easier for outpatient use. In 
this case PRP treatment can be optimized with serial injections over 
time to obtain better results[107]. In the case of mesenchymal cells, 
their main drawback is the need to perform minor surgery under 
general anesthesia to obtain the tissue, with the advantages being 
the therapeutic benefit achieved. We believe that a possibility of 
optimizing this treatment is to create a bank of autologous cells, so 
they are available without any further surgeries. This option would 
bring the treatment to the outpatient clinic[108].
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