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Regenerative therapy for equine joint disease - where are we at?
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Regenerative therapies are based in biologics which capture the
body’s natural ability to heal. There are several types of
regenerative therapies being used including platelet rich plasma
(PRP), stem cells of several varieties (only bone marrow
concentrate is discussed herein), and autologous conditioned
serum (ACS)/interleukin-1 receptor antagonist protein (IRAP). Each
of these therapies is relatively new so there is very limited clinical
data accumulated to date, and none published on naturally
occurring joint disease in equine patients.

Autologous conditioned serum (ACS)

ACS was probably the first biologic to be tested in horses. ACS is
generated through the same process as IRAP, but for primarily
legal reasons, it is called ACS. It is thought to act by blocking the
receptor to the inflammatory cytokine interleukin-1 (IL-1). When
injected intra-articularly into horses with surgically created
synovitis/early arthritis, ACS resulted in decreased synovial
hyperplasia and lameness compared to placebo treated groups
(Frisbie et al. 2007). There is a newer generation of ACS termed
IRAP Il which boasts increased IRAP levels and is presently being
tested by the equine group at Colorado State University.

Platelet rich plasma (PRP)

PRP is defined as plasma with a 2 or more fold increase in platelet
concentration above baseline levels or >1.1 x 106 platelets/ul
(Miller et al. 2007). PRP is generated primarily by centrifugation
or gravity filtration. There are differences in the volume of
autologous blood required, time and speed of centrifugation,
addition of an activating agent, leucocyte concentration, method
of delivery and qualitative/quantitative differences with respect to
final PRP volume and final platelet and growth factor
concentrations between the available systems. Overall, the final
PRP platelet concentration is 2-8 times over baseline. It is
important to recognise and understand that there are obvious
differences between types of platelet concentrates being used
and the general term/abbreviation PRP will be used herein.

The concept that PRP would improve joint disease is based on
the physiological role of platelets in wound healing. Through a
modulation of the inflammatory response, promotion of local
angiogenesis, attraction of fibroblasts and local stem cells to the
site of injury and an induction of autocrine growth factor
production by uninjured adjacent cells, platelets and their products
are instrumental in normal tissue repair and regeneration.

Once isolated, the PRP can be injected into a joint with or
without an activating (clotting) agent. The addition of bovine
thrombin to the PRP sample just prior to or during injection is used
in some systems to activate platelets resulting in initiation of the
clotting cascade. Clotted PRP serves as a fibrin matrix which serves
as a scaffold for tissue repair and a reservoir for retention and
slow release of growth factors.
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The application of PRP in joints is relatively new and therefore
there are limited publications investigating its use. Chondrocytes
and MSCs exposed to PRP both have significantly increased cell
proliferation and cartilage extracellular matrix synthesis of
proteoglycans and collagen type Il compared to controls (Akeda
et al. 2006; Mishra et al. 2009). Synoviocytes from OA patients
cultured in PRP demonstrated significantly increased hyaluronic
acid production and secretion, suggesting that PRP could
potentially serve as an endogenous source of chondroprotection
and joint lubrication following intra-articular application (Anitua
et al. 2007). There are several human clinical studies supporting
the use of PRP for arthritis, but no horse data is presently available
in peer reviewed form. There are several promising abstracts and
conference proceedings reporting its use, but again, nothing yet
in peer reviewed form.

Bone marrow concentrate (BMC)

Bone marrow concentrate is generated through centrifugation of
bone marrow aspirate. The advantage of BMC over PRP is that it
contains MSCs which have demonstrated utility for regeneration
of cartilage and other tissues of the musculoskeletal system. Like
PRP, BMC is a fully autogenous biologic that can be generated
patient-side and when clotted, form a scaffold. Also, like PRP,
BMC contains platelets and therefore is a rich source of growth
factors including PDGF and TGF-B.

In an equine model of 15 mm diameter, full thickness cartilage
defects, BMC resulted in significantly improved cartilage repair
compared to microfracture using short-term arthroscopic
inspection and longer-term macroscopic, histological and
guantitative magnetic resonance imaging analyses (Fortier et al.
2010). Differences between BMC and microfracture observed
arthroscopically at 12 weeks persisted at 8 month evaluation. In
particular, repair tissue in BMC-treated defects was much better
integrated into surrounding normal cartilage, the tissue was
thicker, and had a smoother surface. Like PRP, BMC is being used
as a primary intra-articular joint injection, but no clinical data has
been reported on its use.

In summary, regenerative therapies are showing tremendous
promise for the treatment of equine joint disease, but the
therapies are too new to draw any firm conclusions regarding
specific indications, contra-indications, or prognosis following
their use.

References and further reading

Akeda, K., An, H.S., Okuma, M., Attawia, M., Miyamoto, K., Thonar, E.J., Lenz, M.E.,
Sah, R.L. and Masuda, K. (2006) Platelet-rich plasma stimulates porcine articular
chondrocyte proliferation and matrix biosynthesis. Osteoarthritis Cartilage, 14,
1272-1280.

Anitua, E., Sanchez, M., Nurden, A.T., Zalduendo, M.M., de la Fuente, M., Azofra, J.
and Andia, I. (2007) Platelet-released growth factors enhance the secretion of
hyaluronic acid and induce hepatocyte growth factor production by synovial
fibroblasts from arthritic patients. Rheumatol. (Oxford), 46, 1769-1772.

117

S lieH



Fortier, L.A., Potter, H.G., Rickey, E.J. et al. (2010) Concentrated bone marrow aspirate
improves full-thickness cartilage repair compared to microfracture in an equine
model of extensive cartilage loss. J. Bone Joint Surg. In press.

Frisbie, D.D., Kawcak, C.E., Werpy, N.M., Park, R.D. and Mcllwraith, C.W. (2007)
Clinical, biochemical, and histologic effects of intra-articular administration of
autologous conditioned serum in horses with experimentally induced
osteoarthritis. Am. J. vet. Res. 68, 290-296.

Miller, ., Bachowski, G., Benjamin, R., Eklund, D.K., Hibbard, A.J., Lightfoot, T., Meena-
Leist, C., Quraishy, N.J., Sapatnekar, S., Squires, J., Strupp, A., Vassallo, R. and

NOTES

Friday 10th September 2010

Weiss, J. (2007) Practice guidelines for blood transfusion: A compilation from
recent peer-reviewed literature, 2nd edn., American National Red Cross. p 56.

Mishra, A., Tummala, P, King, A., Lee, B., Kraus, M., Tse, V. and Jacobs, C.R. (2009)
Buffered platelet-rich plasma enhances mesenchymal stem cell proliferation and
chondrogenic differentiation. Tissue Eng. Part C Methods, 15, 431-435.

Qureshi, A.H., Chaoji, V., Maiguel, D., Faridi, M.H., Barth, C.J., Salem, S.M., Singhal,
M., Stoub, D., Krastins, B., Ogihara, M., Zaki, M.J. and Gupta, V. (2009)
Proteomic and phospho-proteomic profile of human platelets in basal, resting
state: insights into integrin signaling. PLoS One. 4, €7627.

118

Cfp Intervet

Schering-Plough Animal Health




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [623.622 822.047]
>> setpagedevice




