THE aim of regenerative
medicine is to facilitate repair
of an injury by restoring tis-
sue architecture and func-
tion. This means replacing
the injured tissue with that of
the same, rather than fibrous,
scar tissue, which is usually of
inferior quality. In turn, this
should result in a better func-
tional repair, with reduced
risk of re-injury after return-
ing to work.

The use of biological autolo-
gous products means you are
utilising the horse's own ability
o regenerate or repair tissue to
treat the injury. Biclogical mecdi-
dne is based on provision of a
scaffold for support of healing
tissue, provision of growth fac-
tors to positively influence the
healing and provision of cells 1o
populate the injured zrea.

Warious regenerative thera-
pies provide some or all of
these components in differing
ways. Remembering which of
these components a therapy
provides will help the vet-
erinary surgeon select the most
appropriate treatment for the
injury incurred and the future
athletic function required of
the horse. For the budget-
conscious owner, it must be
remembered all tissues heal to
some degree with time and rest
alone, so these treatments only
am to improve the quality of
the repair or increase the speed
of return to athletic function.

This article will examine the
commenly available regenera-
tive therapies, including stem cell
therapy, bone marrow aspirate
concentrate (BMAC), use of
interleukin-1 receptor antago-
nist pretein (IRAP) or autolo-
gous-conditioned serum (ACS)
and platelet-rich plasma (PRP).

Mesenchymal stem cells
Mesenchymal stem cells have
the potential to differentiate into
tenocytes, among other cell
types. and are usually isolated
from bone marrow, although
they can also be cultured fram
adipose tissue, Criginally, infil-
tration of injured tendaon tissue
was done using bone marrow
aspirated from the sternebrae
and then directly re-injected
into the tendon. Although this
technigue was low cost and
easily performed, there are
very low numbers of stem cells
within the aspirate and there is
potential for mineralisation of
the injured area after infiltration.

This technique has been
refined and it is usual to collect
stem cells from bone marrow
aspirate and send them to an
external lab for incubation and
expansion of the appropri-
ate cell line (Smith). This pro-
cess takes about three weeks,
resulting in a purer population
of mesenchymal stem cells.
This cell population is then
resuspended in bone marrow

supernatant for intralesional
injection. The supernatant pro-
vides growth factors. This tech-
nique obviously has increased
financial implications and takes
time for completion, but does
provide a scafiold, growth fac-
tors and a cell population for
optimal healing.

Mesenchymal stem cell ther-
apy is most commonly used
for treatment of core lesions
within the superficial digital
flexor tendon, although it has
also been tried in other soft
tissue injuries and as an intra-
articular therapy. In the case of
tenden or ligament lesions, this
treatment is only appropriate
if certain parameters are met;
a core lesion should usually
be greater than 10 per cent of
the cross sectional area of the
tendon and an intact paratenion
is vital (Godwin et al, 2012).

It is worth remembering
smaller core lesions are often
not suitable for this costly treat-
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aspirate into heparinised con-
tainers, it is sent to an external
laboratory for culture.

Once the cell population is
ready for re-implantation, the
lesion is scanned again and
the area of skin correlating
to the lesion is prepared in 2
sterile manner, It is necessary
for the horse to be sedated
before implantation to facili-
tate accurate placement. Using
ultrasound guidance. a needle
is inserted into the lesion and
visuzlised. Using a spinal needle
may help maintain sterility and
be easier for some clinicians
to position. Afier needle place-
ment is confirmed, the lesion
can be infiltrated with the cell
population, It is important to
bandage the area after implanta-
tien to minimise haemorrhage,
maintain the cells in the correct
area and keep it warm (Godwin
et al, 2012). At the author's
clinic, the leg will be kept in
a partial Robert-Jones band-
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concentration prep-
aration, Ideally, the
mesenchymal stem
cells are re-injected
into the injured area
after the inflamma-
tory phase is com-
plete, but prior to
the commence-
ment of fibresis. In

cell source, it
may promote
scarring and
fibrosis, rather
than replication
of the original
tissue.”

aim of returning to
full athletic waork
approximately a
year after implan-
tation. It has been
shown use of stem
cells in the treat-
ment of core lesion
tendon injuries
results in a signif-

practice, this is very difficult to
achieve, but taking the bone
marrow and sending it for cul-
ture as soon as possible after
diagnosis should help.

Onice the diagnosis is made,
bone marrow is harvested
from the fifth sternebra under
ultrascund guidance in a stand-
ing sedated horse. It was sug-
gested two sample sites should
be used; however. one site is
now sufficient as advised by the
company most commanly used
in the UK for stem cell prepara-
tion. The fifth sternebra is easily
accessed, although it is impera-
tive to use ultrasound guidance
as there is a small, but significant,
risk of cardiac puncture if the
Jamshidi needle is incorrectly
placed. An alternative site is
the tuber coxae, but this site is
physically harder to access and
produces vanable results. After
collection of the bene marrow

icantly lower re-injury rate
(Godwin et al 2012).

Embryonic stem cells may
be beneficial as they show
same ability to migrate to areas
of injury, yet this is practically
difficult to achieve within the
equine population (Guest et
al, 2010)

Although use of mesenchy-
mal stern cells has been studied
extensively in equine superficial
flexor tendon injuries, they are
being used in other soft tissue
injuries and even for some joint
pathologies in practice.

BMAC

BMAC is formed after collec-
tion of bone marrow using
the standard procedures. The
aspirate is then centrifuged
in & commercial system that
effectively concentrates the
monanuclear cells, including
the mesenchymal stem cells.
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A horse being prepared for tendon surgery.

This product therefore pro-
vides growth factors, together
with some mesenchymal stem
cells and 2 scaffold effect (Fortier
and Smith, 2008). This proce-
dure is less expensive than stem
cell cultures and also s able to
be completed at the time of
diagnosis of the injury.

Again, BMAC was initially
used in tendinous injuries as a
slight refinement of the tech-
nigue of removing bane mar-
row, then injecting it directly
into a tendon lesion. This
product has been used for the
treatment aof ligamentous and
articular pathologies, although
there is little evidence-based
medicine regarding its use.
The use of BMAC has been
described in the arthroscopic
treatment of bone cysts (Sparks
et al, 201 1) and found to be
benefidal when used in com-
bination with microfracture
techniques in experimentally
induced cartilage lesions (For-
tieretal, 2010).

IRAP/ACS

Interleukin-1 is the inflammatory
cytokine believed to play a signif-
icant role in the formation of an
arthritic respense. In a healthy
joint, this cytokine exsts in bal-
ance with interleukin-1 receptor
antagonist protein. To reduce
the induction of inflammation
and subsequent arthritic changes
within a jeint, antzgonism of the
interleukin-1 requires a greatly
increased concentration of inter-
leukin-1 receptor antogonist
protein. Unfortunately, the exact
ratio of IL1Ra: IL1 required is
yet to be determined in equine
joint therapy.

There are two different
systems used for harvesting
IRAP peptides or autclogous
conditioned serum. The con-
ventionzl system is known as
IRAP and the newer system is
known as Arthrex or IRAP |,
There may be a slight differ-
ence between these products
in vitro (Hrahz et al, 201 1),
although whether there is any
dlinical difference is yet to be

fully examined. Whichever
methed of harvesting is used,
blood should always be taken in
asterlle manner from the horse
to be treated, as there will be
no preservative or antibacterial
properties within the prepara-
tion. After incubation, the col-
lection is usually split into 3ml
to 5ml aliquots for repeated
injections. After preparation,
any unused aliquots can be
carefully labelled and frozen for
use at a later date.

IRAP peptides should be
viewed as having & primarily
anti-inflammatory effect and are
used for intra-articular therapy.
After harvesting of the ACS,
the affected joint should be
prepared aseptically and then
the preparation injected into
the joint. There is no set pro-
tocol regarding number and
frequency of injections.

Most clinicizns will use three
intra-articular injections spaced
seven to |14 days apart in the
initial treatment of & sympto-
matic joint problem and save
any further aliquots for treat-
ment one to six manths later, or
when the horse next becomes
symptomatic. As this product
is of the horse's own blood
products, it is not restricted
for competition use, although
care must be taken

lactic treatment, especially after
arthroscopic investigation of a
joint or if synowitis is suspacted.

PRP

PRP describes a plasma-based
preparation that contains an
increased concentration of
platelets. This term does not
describe the other companents
present or the cancentration
of platelets within the plasma.
There are several commercially
available systems available for
preduction of this preduct, using
either centrifugation or filtration.
It is recommended platelets
should be concentrated three
to five times normal; however,
this is nat yet proven to be the
optimal concentration (McLellan
etal, 201 1).

Flatelet concentration tech-
nigues result in a simuitaneous
concentration of white blocd
cells, which may or may not
be desirable. White blaad cells
may release pro-inflammatory
cytokines upon infiliration of
the damaged area, yet this may
also provide some degree of
protection from infection.

PRP provides growth factors
to stimulate cell proliferation,
promote vascularisation and aid
synthesis of extracellular matrix
(Fortier and Smith, 2008), It will

I also provide a small
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pal chips (Frisbie et

al, 2007). When the treatment
first became available, many
horses were treated f their joint
pathology was non-responsive
1o conventional therapies (Fer-
ris et al, 2001). IRAF is now
often used as a type of prophy-

« form of fibrin scaf-
fold for tissue repair (Fortier
and Smith, 2008).

Ultirmately, the aim of using
PRP is to increase speed and
quality of repair, but as it does
not contain z cell source, it may

continued on page 24
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promote scarring and fibrosis,
rather than replication of the
arigingl tissue. Initially, PRP was
used for treatment of tendonitis
and then became more com-
monly used in cases of suspen-
sory ligament desrnitis. |nfiltra-
tion of a core lesion, whether
it is tendinous or ligamentous,
has the same requirements as
that of stem cells - a definable
'esion contained within an intact
paratenon or capsule to contain
{he preparation,

Preparation of PRP takes a
short time and can be done
as soon as diagnosis is made.
It is also relatively inexpen-
sive when compared to use
of mesenchymal stem cells,
The method of implantation
15 the same as for stem cel
implantation and bandaging

after implantation is still advis-
able. After this, the horse will
again enter a period of box
rest and controlled exercise,
although this is usually much
shorter than the protocol after
stem cell implantation,

Using computerised analysis,
it has been shown there 15 a
significant difference between
end-stage healing of tendon
injuries treated with PRP versus
those treated with a placebo
(Bosch et al, 2010}, The safety
of different PRP preparations
has been investigated (Textor
and Tablin, 2013) and is now
commonly used as an intra-
articular therapy, especially
post arthroscapy, with the aim
of providing growth factors to
stimulate healing post debride-
ment of intra-articular lesions.

Summary

There are a myriad of diffierent
regenerative therapies available
for use in soft tissue or articular
pathologies. With the excep-
tion of mesenchymal stem cell
use in superficial flexor tend-
initis, there are limited studies
regarding the use of different
regenerative medicines, so the
recommendations for their use
will continue to evalve, At pre-
sent, selection of a procedure
frequently depends on the type
of injury, treatment availability,
clinician's experiences, finances
and the owner's preferences.
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Study sheds light on human
drug-resistant Salmonella

A NEW study has shown the centribution of local animal popu-
lations to human drug-resistant Salmonella infections may have
been overstated.

The study — Distinguishable Epidemics of Multidrug Resistant
Salmanelia Typhimurium DT 104 in Di t Hosts — was published
online in the Science Express (September |2, 2013) and draws its
conclusions from a genomic study of more than 370 Salmonella
samples collected over a 21-year periad

It shows local domestic animals are unlikely to be the major
source of antibictic resistant Salmonelia in humans.

By studying the genetic variation in the Salmanelle bacteriz and
their drug resistance genes, researchers at the Sanger Institute
in Cambridge found distinguishable bacterial populations exist in
human and animal popuiations living side by side,

Comparing the genomes of Salmonella in humans and animals
showed the Salmonello bacteria largely remained within their
original host populations and second. there were more varied
combirations of drug resistance in the human-infecting bacteria,

“For the first time, we've determined in detail and on 2 large
scale how Salmenella strains taken from humans and znimals in the
same setting and over the same time period relate to each other,”
said Alison Mather, first author on the study, from the Wellcome
Trust Sanger Institute,

Large scale

The team sequenced DINA from 373 human and animal samples
infected with Saimenello typhimurium DT 104 over a 22-vear
period, mainly from Scotland, but aiso from other countries, making
it the largest study of its type.

The scale of the work allowed scientists to show panulations
of Seimoneila in humans and animals were distinguishable and also
that the estimated number of times the bacteria had jumped from
animals to humans (and vice versa) was low.

“This is a study that uses the latest genomic approaches and &
unique collection of samples to address a significant public health
problem,” said Nicholas Thomson, senicr author from the Well-
come Trust Sanger Institute.

Qur data provide a very simple message, challenging the estab-
lished view that local animals are the predominant source of Saimo-
nefla infections in Scotland, This finding will reinvigarate discussions
on the sources of antibictic resistant Salmonella infections in humans
in other enviranments,” Prof Thomson added,




