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Regenerative medicine is a fast-emerging branch of veterinary medicine in which the 

body’s own cells are used to heal and ultimately regenerate damaged tissues in acute 

and chronic conditions. This area of medicine includes Platelet Rich Plasma (PRP) and 

Stem Cell therapies.  

In this e-book you will learn the basics about PRP and Stem Cell therapies including:

•	 PRP & Stem Cell indications for use

•	 Validation techniques & top performing systems

•	 Fundamentals of regenerative medicine

•	 The role of different cells in regenerative medicine

•	 Myths about regenerative medicine - debunked

What is Regenerative Medicine?

STEM  Cells are classified 
into two groups 
based on their 

origin?  Stem cells are either embryonic or 
adult stem cells.  Many stem cell processing 
systems, utilize adult stem cells that come 
from the patient’s own body.  

Did You Know?
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The world of veterinary 
medicine continues to evolve 
and with it comes new 
treatment modalities. Platelet 
rich plasma (PRP) is a prime 
example of this evolution. 
For years it has  been used in 
human medicine to help with 
bone grafts, heal tendon and 
ligament lesions and promote 
wound healing. It is not until 
recently that PRP therapy and 
its benefits has made its way 
over to veterinary medicine.

What exactly is PRP and why 
is it beneficial?

Platelet Rich Plasma is an 
autologous (self-derived) 

conditioned plasma 
that contains a high 
concentration of platelets. 
Platelets contain numerous 
growth factors that facilitate 
tissue repair and healing. 
These growth factors are 
contained in the alpha 
granule portion of the 
cell and are released from 
the platelet when it is 
activated (usually at an area 
of injury).  A few examples 
of these growth factors 
are: Transforming Growth 
Factor ß (TGF-ß), Platelet 
Derived Growth Factor 
(PDGF), Insulin-like Growth 
Factor (IGF-1), Vascular 
Endothelial Growth Factor 

(VEGF), Epidermal Growth 
Factor (EGF) and Fibroblast 
Growth Factor (FGF). Roles of 
these growth factors range from 
vessel development and repair, 
to cellular recruitment and 
activation.

What can PRP be used for?

In veterinary medicine, PRP 
has been used for a wide 
range of indications including 
acute and chronic soft tissue 
injuries, osteoarthritis and 
even certain spinal conditions. 
Because PRP is obtained from 
the patient’s own blood, there 
is minimal risk and the positive 
effects of treatment can last 
for up to a year. In addition to 
these benefits, PRP is relatively 
inexpensive and can be done 
at  patient-side in less than 30 
minutes with a quality system. 

Platelet Rich Plasma  
(PRP) 101

See Regenerative Medicine in Action

Watch this short animation to 
see how PRP therapy works to 
heal various soft tissue injuries for 
canines using the patient’s own 
cells.

http://www.LiteCureInfo.com/HowPRPWorks
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Platelet Rich Plasms (PRP) Indications For Use

One of the most common conditions that 
can be treated with Platelet Rich Plasma is 
osteoarthritis. Also referred to as Degenerative 
Joint Disease or DJD, osteoarthritis is the 
most common cause of lameness in dogs. It 
affects 1 out of 5 adult dogs and 4 out of 5 
geriatric dogs (>8 years old) in North America.1 
Osteoarthritis is progressive and permanently 
deteriorates the cartilage in the joints, which 
can lead to painful bone-on-bone contact 
if left untreated. Because osteoarthritis in 
progressive, it is important to detect the 
disease in its early stages and treat it effectively 
to prevent further damage. 

When PRP is used as a treatment for 
osteoarthritis, it provides several benefits to the 
affected joint, including:

•	 Increased lubrication of joint space
•	 Preservation of remaining cartilage
•	 Increased production and preservation 

of cellular matrix (Hyaluronic Acid, 

Chondroitin Sulfate, Collagen, etc.)
•	 Decreased inflammation (modulates 

inflammatory cytokines)
•	 Reduction in pain

Platelet Rich Plasma can also be used to treat 
soft tissue injuries including ligament and 
tendon tears. It has been shown to accelerate 
healing and repair of these injuries through 
the gradual release of its growth factors and 
attraction of numerous cell types to the site 
of injury. Additionally, it has been shown to 
increase tensile strength of tendons after 
administration, reducing the likelihood of 
re-injury in the area of damage. Just as with 
osteoarthritis, it is important to have a definitive 
diagnosis confirmed by either needle scope or 
ultrasound. 

Additionally, PRP has been shown to be 
beneficial in the treatment of burn wounds, 
open wounds, certain spinal conditions and in 
the preparation of bone graft material.

The Keys To Therapeutic  
Success - Increasing Platelets

Make sure the system you use in your clinic is 
validated for canine use.  The system should 
provide a higher concentration of platelets than 
in the original blood sample drawn from the 
patient.
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As we continue to delve further into Platelet 
Rich Plasma and how it treats conditions, the 
most common questions that arise during 
discussions are:

1.  Do we want white blood cells in our PRP?
2.  If so, which white blood cells do we want to 
include?

In this article, we will explore the different 
types of white blood cells, their functions and 
whether they are beneficial or detrimental in 
Platelet Rich Plasma.

What are White Blood Cells?
White Blood Cells (WBCs), also known as 
Leukocytes, make up the majority of the body’s 
immune system. Their main purpose is to 
protect the body from foreign substances and 
various types of infections.

What are the different types of White Blood 
Cells?

1.  Neutrophils
2.  Monocytes
3.  Lymphocytes
4.  Eosinophils
5.  Basophils

What are their functions and are they 
beneficial when included in Platelet Rich 
Plasma?

1. Neutrophils
•	 Basic Function: Neutrophils are the first 

responders during an infection or injury. 
When there is a site of injury, they destroy 
germ cells through a process called 
phagocytosis, which in Ancient Greek 
literally means “to devour”. Neutrophils 
also kill invading cells through the 
release of reactive oxygen species and 
antimicrobial peptides which are toxic to 
the invading germ cells. 1

•	 Role in PRP: Neutrophils have been shown 
to release damaging molecules which 
can degrade collagen and other tissues 
along with extracellular matrix molecules. 
Neutrophils also release pro-inflammatory 
cytokines which leads to further damage 
in the tissue. Therefore, their inclusion in 
Platelet Rich Plasma, specifically for arthritic 
applications, is not recommended.2

2. Monocytes
•	 Basic Function: The three main functions of 

monocytes are: phagocytosis, facilitation 
of communication between the innate and 
adaptive immune systems, and cytokine 
production.3

•	 Role in PRP: It has been found that 
Monocytes are associated with an increase 
in cellular metabolism and collagen 
production in fibroblasts. It has also 
been found that monocytes moderate 

What Are the Roles of White Blood Cells 
and Should They Be Included in PRP?
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the release of anti-angiogenic cytokines 
such as interferon-¥ and IL-12.4 Therefore 
their inclusion in Platelet Rich Plasma is 
considered beneficial. 

3. Lymphocytes
•	 Basic Function: Lymphocytes are the 

patrolling cells in the circulatory system 
that are responsible for recognizing and 
responding to invading pathogens. They 
are characterized into three subtypes: 
T-Cells, B-Cells and Natural Killer Cells 
(NKCs). T and B cell’s main function are to 
recognize pathogens and moderate the 
inflammatory response through the release 
of cytokines and antibodies. They also 
are accountable for adaptive immunity, 
meaning should the same pathogen be 
encountered again, the body is ready to 
respond with antibodies. Natural Killer 
Cells play a major role in defending the 
body from both tumors and virally infected 
cells. They are activated when cytokines 
(called interferons) are released, and 
produce cytotoxic granules that specifically 
destroy the altered cells.

•	 Role in PRP: Currently the significance 
of Lymphocytes in Platelet Rich Plasma 
unknown. It is known that platelets activate 
Lymphocytes as part of the healing 
cascade through elevated levels of IL-6, 
however their benefit or detriment to PRP 
is still unclear. 

4. Eosinophils
•	 Basic Function: Eosinophils are most 

commonly known as a defense mechanism 
against parasites and are important 

mediators of allergic reactions.
•	 Role in PRP: Eosinophils are known to 

produce several beneficial growth factors 
including VEGF, PDGF and TGF-ß. 
These growth factors are associated with 
angiogenesis, cellular proliferation and 
extracellular matrix formation.5 Therefore 
their inclusion in Platelet Rich Plasma may 
be beneficial in tissue repair. 

5. Basophils
•	 Basic Function: Basophils are also 

recognized to play a role in parasite 
defense and allergic reactions. They 
release several proteins that increase 
vascular permeation and regulation of the 
inflammatory process.

•	 Role in PRP: The role of Basophils for 
PRP are relatively unknown. Basophils 
are known to secrete pro inflammatory 
cytokines but little is known if these are 
beneficial or detrimental to a PRP sample. 

What is the bottom line?
With the current knowledge and research 
surrounding White Blood Cells, it is generally 
understood that a PRP sample should include 
an increase in Monocytes and a decrease in 
Neutrophils. Knowledge regarding the role 
of Lymphocytes, Eosinophils and Basophils in 
PRP is still limited, therefore absolute decisions 
on their inclusion or exclusion cannot be 
made. But as our understanding of White 
Blood Cells and their roles in PRP continue 
to evolve, formulations of PRP in the future 
may change to treat a specific condition, 
moving this from a personalized medicine to a 
precision medicine.



Mythbuster:  All PRP  
Preparation Are The Same
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With the growing area of regenera-
tive medicine, it’s no surprise that 
there are dozens of systems avail-
able to process Platelet Rich Plasma 
(PRP). While the use of each system 
will result in a plasma product, the 
processing techniques, equipment 
and final sample differ quite drasti-
cally. In this installment of our Myth 
Buster series, we will take a closer 
look at the differences that one can 
expect to encounter when looking 
at PRP processing systems and how 
each of these components effects 
the PRP product.

Processing Techniques
There are three main methods by 
which Platelet Rich Plasma can be 
processed. These methods are:

1 Centrifugation – This is the 
most common technique avail-

able, which involves using a centri-
fuge to separate the cell layers in 
whole blood or to pass the blood 
components through a gel separa-
tor (which is in the device prior to 
insertion of blood) to isolate the 
platelets from other cell types.

Blood Layer Separation 
Spinning without gel separator – 
When blood is spun at a high rate 
of speed for a period of time, the 
cellular components will separate 
according to their density within 
the container/tube. These cell lay-
ers can be visualized upon removal 
of the device as seen in the below 
picture. The three distinct layers 
of blood include the plasma layer, 
the platelet buffy coat and the red 
blood cell layer. The plasma and 
buffy coat can be collected and 
injected or the suspension can be 
placed in a second container for a 
second spin. The second spin in the 
process enables further concentra-
tion of the platelets, which as we 
discussed in our previous posts, is 
important for delivering a thera-
peutic concentration of platelets 
(between 3-7-fold concentration 
compared to circulating blood). A 
sample that is obtained by a single 
spin process will have a lower 
concentration of platelets, thus 
possibly resulting in a sub-optimal 
therapy.

Spinning with gel separator  
Gel separators provide a physical 
gradient for blood to pass through 
resulting with the final product at 
the top of the tubes. Gel separa-
tors are typically used for isolat-
ing either plasma or serum, but 
have been developed to allow 
smaller cell types to remain in the 
final product. Unfortunately, the 
majority of products available that 
use gel separation produce a low 
concentration of platelets due to 
the small volume of blood being 
used (typically 8- 10 mL) as well 
as the poor capture of platelets in 
the final product.

2 Flow Cytometry - This 
method involves a highly 

specialized piece of equipment 
that utilizes the absorption of light 
by a cell and further separates the 
cells according to the refracting 
light. This process relies on blood 
flowing in a single layer suspen-
sion through a complex network 
of tubes, which can be further 
complicated if the sample begins 
to clot during the process. Flow 
cytometry is typically automated, 
which provides great convenience 
to the user, but the equipment 
may require additional set up 
(prior to processing) and upkeep 
to ensure proper calibration for 
processing samples.

3 Gravity and Reverse 
Osmosis  

This method involves utilizing 
a specially designed blood 
containment system with a built-
in filter. The filter’s purpose is to 
collect the platelets while allowing 
the other cells to pass through. 
Although this method is attractive 
from a space and equipment 
perspective, performance of these 
systems has shown to result in an 
increase of neutrophils which can 
be detrimental when injected into 
a joint. 

Volume of Blood
Blood compositionOne of the 
biggest differences between PRP 
processing systems is the volume 
of blood that is required to obtain 
the PRP. Some systems require 

as low as 8 mL of whole blood, while 
other systems, such as the CRT sys-
tem, require between 25-50 mL. What 
does this variation mean to you? If we 
look at typical blood composition, as 
depicted in the picture below, we will 
see that platelets make up less than 
1% of the circulating blood. In order 
to have a therapeutic dose of platelets 
in the volume which is necessary for 
administration, a higher volume of 
blood is required for processing. For 
example, when using the CRT system, 
it is recommended to collect 50 mL 
of whole blood to produce 4-5 mL of 
PRP (with concentration of platelets 
between 3-7 fold). For systems that re-
quire the smaller whole blood volume 
with the same end product volume, 
the concentration of platelets will be 
below the recommended therapeutic 
threshold.

Sterility/ Exposure to Environment
When considering any product that 
will be administered intra-articularly 
or into areas of poor blood flow, it is 
imperative to ensure that the process-
ing is done with aseptic technique. It 
is also important that the exposure of 
the sample to environmental factors 
is minimal to reduce the likelihood of 
contamination. The majority of sys-
tems available are considered to be 
closed systems in which the sample 
being processed has little to no 
contact with the outside environment. 
There are some processing systems 
available which utilize open tubes or 
require passing the blood through a 
needle into the containment device, 
which may introduce additional con-
taminants into the sample.

Time to Process- From Collection to 
Administration
Depending on the technique of isolat-
ing the platelets (centrifuge vs. flow 
cytometry vs. gravity filter), processing 
times vary greatly from just under 10 
minutes to as much as 45 minutes! 
Some processing systems require acti-
vation of the platelets, which can take 
up to 45 minutes. Activating platelets, 
however, is not a necessary step, since 
the platelets will activate and release 
their stored growth factors once they 
are exposed to collagen in the joint/
tissue. The Companion Regenerative 
Therapies System takes less than 15 
minutes from blood collection to ad-
ministration, making it a fast, in-house 
therapy that can be easily scheduled 
even in a busy hospital.
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Platelet rich plasma (PRP) is a regenerative med-
icine therapy that is believed to aid in tissue 
healing, and has become increasingly popular in 

both human and veterinary medicine to treat multiple 
disease processes. 

While PRP’s first clinical applications were limited 
to dentistry and maxillofacial surgery to improve bone 
healing, PRP presently has much broader clinical ap-
plications, extending to orthopedic surgery and sports 
medicine. 

Recent studies have shown PRP to be efficacious in 
managing numerous orthopedic conditions, including 
osteoarthritis, chronic tendinopathies, acute soft tissue 
injuries, anterior cruciate ligament reconstruction, ro-

tator cuff repair, and Achilles tendon repair. 1

Platelets are cells that circulate in the bloodstream 
and play roles in both blood clotting and wound heal-
ing. Platelets contain two types of granules. 

The first type increases permeability of blood ves-
sels to allow inflammatory cells to access the site of 
damage and aid in blood clot formation. The second 
type of granule releases growth factors that stimulate 
other cells to migrate to the area of trauma, thus facili-
tating tissue healing. 

It is the growth factors contained within the plate-
lets that are of significance for tissue healing. Many of 
these growth factors have been shown in recent stud-
ies to promote cartilage health and counteract carti-

lage breakdown that is associated with osteoarthritis. 
In addition to their healing properties, platelets 

have also been shown to recruit and activate stem 
cells. 

PRP is a self-derived fluid concentrate composed 
primarily of platelets and their growth factors. PRP is 
prepared by using a sample the patient’s own blood, 
which is then mixed with an anticoagulant 
and processed either manually by spin-
ning it in a centrifuge to separate 
its components (centrifugation) or 
through an automated system. 

The goal in PRP isolation is to 
obtain the highest concentration 
of platelets and growth factors 
while removing other compo-
nents of the blood such as the 
red and white blood cells. Studies 
show that red blood cells in the PRP 
product can damage cartilage and sy-
novium, increase inflammation, and cause 
discomfort, while white blood cells in the PRP product 
have been shown to degrade collagen and cause in-
flammation.

PRP therapy is often performed as a series of one 
to three injections, with two weeks between each 
injection. It is a minimally invasive procedure that can 
typically be performed on an outpatient basis. Non-
steroidal anti-inflammatory medication and steroids 
are avoided during the post-injection period, and a 
dedicated rehabilitation therapy program is often 
recommended for eight to 12 weeks after injection, 
depending on the diagnosed condition.

Many commercial systems are available to concen-

trate platelets. When choosing a system, it is import-
ant to use one that has been validated for canine use, 
with the proven ability to concentrate platelets at least 
five- to sevenfold, remove red blood cells and signifi-
cantly decrease white blood cells. 

A prospective study was performed at Veterinary 
Orthopedic and Sports Medicine Group (VOSM) to 
determine which system achieves the high-
est platelet concentration with very 
few red and white blood cells. The 
study results showed that the 
Companion Regenerative Ther-
apies (CRT) Pure PRP system 
yielded a product with a plate-
let concentration of seven to 10 
times above normal and very few 
red and white blood cells. 

The system used at VOSM, the 

CRT PurePRP®, has a high concentration of platelets 
and growth factors that amplify the healing process 
properties. 

In addition to isolating a high quality PRP sample, 
this system can also isolate and concentrate bone mar-
row-derived stem cells. Studies have shown that bone 
marrow-derived stem cells can regenerate and heal 
injured tissue, supply growth factors, enhance tissue 
architecture, decrease inflammation, activate resident 
stem cells and contribute to healing. 

Furthermore, studies have also shown that PRP 
combined with stem cells can be advantageous by 
allowing the PRP to aid in stem cell recruitment, acti-
vation and scaffolding. This combination therapy has 
been used to manage numerous orthopedic conditions, 
including osteoarthritis and soft tissue injuries. 

VOSM uses the Bone Marrow Concentrate (BMC) 
system, provided by CRT, to obtain and isolate 
stem cells from the patient’s bone marrow. In select 
patients, the BMC and PurePRP® isolates are com-
bined to deliver a synergistic effect and amplify the 
healing process. 

Consideration should be given as to when to admin-
ister PRP alone or in combination with stem cell ther-
apy. The biology of healing is complex and has many 
stages, and a combination of the therapies may be 
more beneficial in some tissues over others. Timing of 
their application is crucial and should be carefully con-
sidered when deciding on a patient’s treatment plan.●

Dr. Canapp, Dipl. ACVS and ACVSMR, is the chief of 
staff of Veterinary Orthopedic and Sports Medicine 
Group in Annapolis Junction, Md., and serves as the 
president and CEO of Orthobiologic Innovations LLC. 
His areas of interest include regenerative medicine, 
sports medicine and minimally invasive surgery. 

This Education Center article was underwritten by 
Companion Animal Health of Newark, Del.

Regenerative medicine in your practice

www.VeterinaryPracticeNews.com

Above: highly concentrated PRP (isolated using the 
CRT system) is directly injected into the joint space.

Left: BMAC Stem cell, left, and PRP, right, isolates in pre-
pared syringes ready for injection 
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Platelet Comparison

PRP system

Red Blood Cell Comparison

PRP system

Neutrophil Comparison

PRP system

Download the full validation study at 
www.LiteCureInfo.com/PRPValidation
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5 Things Every Veterinarian Should Know About Regenerative Medicine

With all the literature and new data regarding these 

therapies, it’s easy to feel overwhelmed with information. 

Here are the 5 most important things every veterinarian 

should know about regenerative medicine.

1 Regenerative Medicine is not a new therapy. 

This may come as a surprise, but regenerative 

therapies including Platelet Rich Plasma (PRP) and Stem 

Cell therapy have been around for more than 20 years. 

Pioneered in the 1970’s, PRP and stem cell therapy 

has been widely used in dentistry, plastic surgery and 

orthopedic procedures, treating both athletes (Tiger 

Woods and Kobe Bryant to name a couple) and the 

“weekend warrior” alike. It has also been a common 

therapy in the equine world, treating many of the top 

race horses during and after their careers. This has 

provided us with 20 years’ worth of data and scientific 

backing to these therapies, many of which can be found 

on a publication search such as pubmed.gov.

2 Not all systems are validated for veterinary use.   

Because regenerative medicine has been around 

for several years, many of the systems that have been 

made available in the veterinary market came over from 

the human medical field. These systems which were 

originally engineered to process human samples, are 

now processing those samples from our canine patients. 

However, as we discussed in our previous post regarding 

validation, it is important to make sure whichever system 

is being used has been validated and optimized for the 

specific species it intends to treat. It is equally important 

that the validation has been performed by a 3rd party to 

eliminate bias in the final results. Visit www.LiteCureInfo.

com/PRPValidation to read the multicenter validation 

study for the CRT system.

3 Providing these therapies does not require a 

large time commitment.

Processing for PRP or stem cell therapy can take less 

than 30 minutes and can be done in your own practice. 

No longer do you have to send out samples and wait 

for days or weeks to treat your patients. In less than 30 

minutes you can collect, process and administer your PRP 

or stem cell treatments, making it a convenient therapy 

for both you and your clients alike.

4 Technicians can do the majority of the 

procedure.

In addition to the minimal time required for processing 

samples, the majority of the work can be done by your 

hospital staff. Scheduling for these procedures requires a 

small time commitment of the administering vet, allowing 

your clinic to see more patients and utilizing your staff’s 

time efficiently.

5 You have support!

Venturing into regenerative medicine doesn’t have 

to be a solo journey! There are numerous educational 

courses, events, hands on trainings and webinars 

available year-round, which provide you support as 

you enter into this area of therapeutics. As with all 

Companion Animal Health products, education is our 

number one priority, which is why with each purchase 

of the CRT system, an 8-chapter training video is 

included along with a 1 hour live web training to for your 

supporting staff. Take a look at the Education & Training 

tab on www.CompanionRegenerativeTherapies.com, 

which contains both upcoming events and previously 

recorded webinars.
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Webinar:  Stem Cells 101  
Sherman Canapp, DVM, MS, CCRT, DACVS, DACVSMR

In this 60-minute webinar, Dr. Canapp covers the basics of stem cell 
therapy including indications for use and case studies.

Watch it now at: http://www.litecureinfo.com/2016StemCells101



Webinar:  Stem Cells 101  
Sherman Canapp, DVM, MS, CCRT, DACVS, DACVSMR
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Stem cell therapy has garnered much attention 
over the years through media and medical 
reporting. Whether it is ground breaking 
science in the generation of complete 
functional organs  or the healing of spinal 
cord injuries, stem cells have remained at the 
forefront of the medical fields. The knowledge 
of these cells and their properties continues 
to grow and with that, new therapies and 
applications are becoming more readily 
available.

What are stem cells?

Stem cells may be classified into two groups 
based on their origin: embryonic and adult 
stem cells. For all intents and purposes, we will 
focus on adult stem cells only. Adult stem cells 
are found in every tissue of the body including 
bone marrow, adipose tissue, skin and the liver. 
These cells have the ability to differentiate 
into any type of tissue (pluripotent) under the 
appropriate circumstances and can additionally 
activate surrounding cells to aid in wound 
healing and tissue repair. Additionally,  stem 
cells can also go through several cycles of cell 
division/ replication without differentiating into 
a specific tissue type.

What is stem cell therapy?

Stem cell therapy is the process by which a 
tissue sample is obtained from the patient 

(either by fat or bone marrow extraction), and 
is then processed to isolate the stem cells,  
followed by administration back into the patient 
at the site of injury or disease by injection.

When stem cells are injected in a concentrated 
form, they act as a conductor for tissue repair 
by performing a number of tasks including:

•	 Differentiation into surrounding tissue type
•	 Activation of surrounding resident stem cells
•	 Recruitment of other cell types Release of 

cytokines and growth factors to accelerate 
healing and tissue repair

•	 Regulation of inflammatory cytokines
•	 Reduction and/ or elimination of scar tissue.
•	 Immune modulation

What has stem cell therapy been used for?

In veterinary medicine, stem cell therapy has 
been used for a wide range of indications 
including:

•	 Degenerative Diseases 
        Tendon injuries or tendinopathies 
        Ligament Injuries 
        Osteoarthritis 
        Certain spinal conditions

•	     Fracture Repair
•	     Osteochondral Defects

Stem Cells 101
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Webinar:  PRP - The Body’s Own Healer 
Sherman Canapp, DVM, MS, CCRT, DACVS, DACVSMR

In this 60-minute webinar, Dr. Canapp discusses how PRP works, the 
PRP canine validation study, and practical applications for PRP.

Watch it now at: http://www.litecureinfo.com/PRP101

What purpose do resident stem cells serve in the 

body? This is a fair but yet complicated question as our 

knowledge has only reached the “tip of the iceberg” with 

stem cell biology. Previously we have discussed adult 

stem cells, their use as a therapy, and made mention of 

the recruitment of resident stem cells to a site of injury. 

But what do we know about the stem cells that reside in 

the numerous tissues of the body? In today’s blog, we will 

explore the current scientific knowledge of resident stem 

cells, what they do (and do not do) and uncover some 

little facts that might even surprise you!

1.  What are resident stem cells?

Every individual (both two legged and four legged) 

has stem cells residing in their tissues and organs. 

Also referred to as adult stem cells, these cells are 

characterized by two very important attributes1:

1.  Self- renewal: the ability to divide without 

differentiation

2.  Multipotency: the capacity to specialize in 

different cell types

2.  Where can these resident stem cells be found?

Almost every tissue in the body has resident stem cells 

housed in what is called a “stem cell niche”. This niche 

is generally understood to be a “micro-environment” 

where stem cells reside and where they receive signals 

from other cells in the body to activate, self-renew or 

remain dormant2.Stem cell niches can be equated to 

an operator providing assistance. They receive “calls” 

from the tissue, direct the message to the appropriate 

“department” (stem cell) and determine the action that 

is needed for resolution (“pick up the call”-stem cell to 

activate/ differentiate, “set up meeting”- self renew or 

“send to voicemail”- stay dormant).

•	 Bone Marrow

•	 Adipose

•	 Brain

•	 Peripheral Blood

•	 Blood Vessels

•	 Skeletal Muscles

•	 Skin

•	 Teeth

•	 Hair

•	 Gut

•	 Liver

•	 Reproductive Tissues

3.  What purpose do resident stem cells serve in the 

body?

The primary role of resident stem cells is to maintain and 

repair the tissue in which they are found1. As discussed 

above, these stem cells are signaled through their niche 

to differentiate and respond to the area of damage.

4.  Why are degenerative conditions and injuries 

treated with platelet rich plasma and stem cell 

therapies if resident stem cells are already present 

near the injured tissue?

Chronic conditions such as arthritis and DJD have a 

multitude of factors that contribute to the progression 

of the disease, many of which are beyond the scope of 

this blog. While stem cells may be located near the area 

of injury, there are several reasons why they may not be 

renewing the damaged cells in the tissue. Hypothesized 

reasons for this include:

The surprising (and not so surprising)  
facts about “resident” stem cells
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1.  Resident stem cells make up a very small 

number of cells in each tissue3. In the instance of 

a degenerative disease, the rate at which cells are 

replenished through resident stem cells can be 

suboptimal compared to what is necessary to fully 

repair the tissue. This constant demand for “repair 

mode” may also lead to the exhaustion of the 

regenerative potential of the tissue2.

2.  As the body ages, so do the communication 

pathways between the tissues and the resident stem 

cells. These communication pathways, which are 

influenced by growth factors, can become disrupted 

or dysregulated, which can lead to slowed/halted 

renewal (stem cells stay dormant and/or limited in 

numbers) or unregulated production (ex. cancer)2.

Regenerative medicine shows great promise in 

benefiting tissues where these communication 

pathways and imbalances are present. Platelet Rich 

Plasma provides beneficial growth factors which aid 

in the recruitment of resident stem cells while stem 

cell treatments have the potential to restore tissue 

homeostasis and structure.

5.  What tissues have resident stem cells?

In the early days of research, few tissues were thought to have 

stem cells, which included bone marrow, fat, skin and muscle. 

Now, that list has grown exponentially to encompass1:

While more research is needed to fully understand the 

functions and purpose of resident stem cells, it is easy 

to see they are an important part of tissue biology and 

diseases. Stay tuned for our next blog where we will 

travel back in time to the early years of regenerative 

medicine!
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