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egenerétlve Theraples in the Horse
Plrtl -»What E{:actly Are WeTallung About?
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R:Sgeneratlon can be defined as renewal or restoration of, - new, bone), adipocytes (form fat tlssue) ‘as wel L.as cells that
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a body, bodily part, or blologlcal system after injury-or carl form skeletal _tissue and tendonS\MSC qan also produce -

a normal process. Regeneranve therapy has found cytokmes §\bstanc€«8’ secreted by certain | cells ofithe immune

a place i in both human and vetermary medicine as g way to ~system’ that can-exert %ﬂ'eo&aton other‘célls) and growth factors
promote the body’s own healing of i injured tissues in-4n attempt. that b\el w,nh cell-proliferation and dlﬁerentlaﬁon MSC are
toTestore both structure and function. The'horse is a;;;rucularly “the typeusolated\ﬁ'omaﬁult fat’ﬁss’ eand bone'marrow (from

- good model té assess both the method&and success of ti;ese “the stemqm or tuber cokae) alsQ be recovered
regenerafive therapies due to the l}a}ct that horses both exe?cme ﬁ'om other sc@rces asﬂveu;,su ag thé amnion, the umbilical
and get injured, mucﬂ like humans. * . 1 - cd:d Ql ‘blOod), or.defital pulp, (Pulprte®\ for example,
In the ﬁeld, of regeneratlve theraples theje\are sevbral‘ manufacfured by\e Gr}.&)., Once arvested; the bone marrow
(jjlfferent types' of thése thetapies that are purrently in ue-in/ ,1s,c' qu ina lab so thﬁ“t\.the’MSC are isolated and

! _“v,equme véterinary medicine today. ' These, m:%e §tem cells, - gxpand _ reaSe‘d’-m' rrumbbr) 'khls process can take 2-4
'Platélet Rich Plasrna (PRP), Autgiogous Condmthd Se wkééks typu}ek dosqs of MSE is between. 10-20 million

(ACS) and Autologous Protelﬁ Sql,utlon ( ( ~f' J(\ stém qel lﬂt‘on 6{ site. g?{ 1 goaL usmg MSCs.as 2
et Y e
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) . B crapy njo dlseaSel to harfiessithe regeneratlve nature of
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" ells, ont eir potenti

ﬁmécel{the}apy has been o’f/mterqst in ve)erlnagy jﬂ'édl(‘rlpe kwla‘%?\ ”'}} . p‘} .~ \al tas Bow newrtlssues to
ot the - past 20 years. It ig the ster cell’s potennélablllty to,| ; L0 b A

™ repair_or Yegenefate almost allof t é‘hsguekqn the nimal’ 51 PL LET\i(IC‘H PiASMA\(ERp) AR

\)ody that Bas led tojari attemp{ totbetj‘g; und(rstand i blology ? is ' L ,.ylﬁfkot\\platelets‘used to pr0V1de growth

\ bf thesé cells so‘ﬁfagtl)e rapgutwpq\(senﬂal ci be«reahzed ' fq_cfg\- fetej?y ﬂrw' pfate1ets’to jé‘ site ‘of injury. These

A+ AStem cell&}*ﬂ? “unspecia e.geells hq(/m th %y for self- Swth fa ﬁmtg{ §t0 enhance ﬁealmg by unprovmg access of
renewal, textenswe prohfer dnand dlﬁarentlatl into ne rA )L B

Qr J?lore ceil/tlsSue ég» Tﬁ‘w rer(eWal ot stgm cellg]

c umqm:unhmx{ed abllxty td%nakéndentlcal pies of h&nselves
\while d?fferent:atmn petenualm}]’e‘i@f ity to produce tiss
Specific cells.” ' Stems cells ¢ be-broadly pafegerzed as

+to-their Source, bemg referr,ed’ﬁfl as’ Emibryoniic Sterr Ceﬂs

(ESC), Adult or Tlsshc,Spccxﬁc Stem Célls (ASC) or jnduced...

' Plunpotent Stem Cells (iPSC). ESCSare unique in“that they

have the ability to generate all tissue types in.-mammals. ASC

are the type used most-commonty, today in treatmg joint dnd

soft tigsues dlseasc in the horse and it is Mesenchymal Stem !

Cells' (MSE) that we are most familiar with. MSC have the

ability to both' proliferaie and differentiate irifo cells such as,

chonc]roc‘ytes (which produce cartitage), osteoblasts (form Equipment set-up RitaeE
; ' A Vol 3 processing




Injection of a stifle with APS. -

healthy mﬂammatory cells to the! tlssug through formation of
new blood vessels and connective tisste, and regeneration of
skin.™ Blood is drawn from the patient; centrifuged to separate
the platelets contained within the plasma (réd blood arid white
blood cells are removed), which then release the growth factors
once activated. It takes approximately 30 minutes from the
time the blood.is drawn to the time it is ready for injection.

PRP kits are available commercially, with 1he number, of

platelets obtained and the purity of these cells dependent on
the processing method that is used. The PRP i is then mjected
into the injured site, either by itsélf or with stem ce]l@; and'is

thought to provide a scaffold for the repagr process as well as.
providing growth factors that help.to mcrease t\he cell S abllltyr

to repair muscle and bope lesions. ' § 7 i ¥

APS prepared and ready for injection.

AUTOLOGOUS CONDITIONED SERUM (ACS)

ACS. known more commonly by its commercial name
Interleukin-1 Receptor Antagonist Protein (IRAP). is a product
produced from the horse’s own blood. ACS has natural anti-
inflammatory properties as well as the ability to block the
offects of certain chemicals that are released during injury or
disease causing inflammation, more specifically that involving
joints, that can be highly detrimental to the healing process.
One such cytokine, Interleukin-1 (IL- 1), 1s a major negative

y JULY AUGEST010
mediator in joint discase, causing further joint damage and
progression of joint disease. “Interfeukin-1 receptor antagonist
proteint works to/counteract the destructive effeets of 1L-1 in
sites ofmﬂamméuon by blocking IL-1 receptor in thejoirit to
break the oycle of inflammation.”  The processing of IRAP
mvolves taking a blood samp]c from the patient with a special
syringe_ that i, then incubated for|24 hours. to stimulate the
productionof l)‘aeanta;,omsl protein. After, incubation, the blood

s centhfugedand ﬁhe plasma containing 1 the IRAP is separated
- from (Lle bldod ce

This plasma with the IRAP can then be
divided into multiple doses and frozen in a special freezer. The

<  doses can lhen be thawed-and-injected mto the affected joint

accordmg {o-the trealment p‘rotocol

r

Bone marrow collection from the sternum.

AUTOLOGOUS PROTEIN SOLUTION (APS)

Known most commonly by the trade name Pro-Stride, APS is
a variation of ACS (the makers of Pro-Stride point out that **Pro-
Stride is not an autologous conditioned serum”) and has gained
popularity because the product does not require an incubation
period and is often used as a single injection treatment. A blood
sample is taken from the patient via a syringe whose contents
are then transferred into special separator devices. “A bench-
top centrifuge firstly isolates white blood cells. platelets. and
plasma proteins. then they are further concentrated in a second
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centrifugation step."™ It has been Showri that the resulting }
product is higher in bothy white blood cells and plateléts than
wh9le blood. This incfe‘ase'd\]whi blood cell level results in
an'increase of the JL-] receptor antagortist protein (IRAP) as
well as 2 other-important a|1if¥inﬂzixn|11a\t0ry proteins, all of *
which are key in fighting thg inﬁa'ﬁuﬁation that lejiads to joint
damage and disease pfdgres‘s/jon. The fesufling product (Pro-
Stride) is a "concentrated-vsblutioﬁ"of:‘ cells; blatelels,y’growtlf
factors, and anti-inflammafory proteing (including 1L-1ra and
othier anabolic proteins)”¢ Nt ,

'Much research has been done on regeh’eradve therapy, in
the horse and.its use in equine veterinary practice today is \
widespread. InPart2, we will look'mo‘r'e specifically into how
each of these thefapies is used to treat our equine partners and
what the expectations might be for sucaess. We will also takea
look at where this exciting field is expecting fo go as confinued
research finds new uses for regenerative therapy.

1. ‘Abu-Seida, A.M. Regﬂeﬁerativé therapy,f(g)}qui]ine
Osteoarthritis:. A Concise Review. A\sia_n Jyof An. and Vet. -
Advances 10 (9): 500-508. 2015, ISSN 1683-9919 / DOI:”

10:3923/ajava.2015.500.508. (opén access). N . j ra
2. From the ACVS webssite (acvs.org): Reg'é;ggr:lti?/e Medicine , |
{, inEquine Surgery. ‘r I
(3. Bogers, S.H: Céll-Bhsed Therapies for Joint Disea{se:fnq

] A ( J J

Need to-Know. Front Vet Sci..2018;5:50. \DOL 10.3389/]

THE FRIES|AN

Table 1
Regencrative medicine products used in the dog and horsc for OA.

Examples of US based Effects in OA
Category  Description veterioary
suppliers/products
IRAP (Dechra/Orthokinc); Improved lamencss, syngyiy
Autologous blood i
Autologous- o IRAP Il (Arthrex); MediVet;  thickness, and cantilage fibrillaton
conditioned < v logics; EC-ACS 2L22
serum cyiokines Incluing (Vetlincbio)
interleukin-1 receptor
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Plaicletrich  Autologous blood MediVet; VerStem; Ostookine - Variable response (o i anjcae
product tha contains (Dechra); Arthrex ACP; V-Pet  imjection in horses, some show 1l
pengRD growth factors including  (Pall Life Seienocs), duction in lamencs and joiny |
1GT-1 and PDGF PRPKits.com; DPRP USA; - effusion (23-25). In dogs hag 5 i:
RegenKit-BCT (RegenLab);  pain-relicving effect thatis slowey ||
E-Pet (V-Care); V-PET mmhalslmihrcn‘encw ]‘
(Nupsala) with corticosteroid imjection (26,
27) |
protcin solution  product that cootains tamcness in dogs at 12 weeks (28) i
both growth factors and mdhtnanldd.lysmdu% “
ani-fnl via client assessment (29) l;
cytokines via a 2 step
process
Adi Digest of autolog VetStem (Bioph joctively less ellective han |
daip:mm adiposa tissue that cultured bone manrow-desived stem ||
vascular contains ~1-2% of CFU- cells when compared with placsbo ||
fraction ibroblasts for experimental OA in horses (30). ||
Functional improvements in |
nawnlly occumingand indueed. || |
camine OA, with some evidence of ||
improvement when paired with
PRP (31, 32)
oc allogencic  Variablo—stam cell therapy  Bone marrow-derived MSCs f
stem cells plastic adherent cells that may be offered by showed o significant cffects for | |
(MSCs) are commonly isolated  comparative arthopedic nanally occurring OA; however, it ||
from booe marrow or fat. research laboratorics an improve reumn oworkof ||
Capable of horses with intra-articular st ||
differentiating into tissae injury 33). Caninc stadies |
osteogenic, using adipose-derived MSCs show ||
chondrogeaic, or improved functional outcomes, Il
sdipogenic cell lincs their effect may be complemenied ||
when PRP is used as 2 vehicle (34) ||
|
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Veterinary Medicine; What We Have Learned and What We !, 5,0’ Shaughnessey etal. 'Autologous profein soliition prepared
from/the blo‘qA of osteoarthritie’patients contains'an enhanced
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