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= Single most common lameness in horses
m Clegg & Booth Practice 2000
m Horse population in US estimated $7.3 million &

therefore millions of horse have this debilitating
condition

m OA similarly important in humans affecting at least 20
million Americans with incidence expected to double
over next in next 2 decades
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m Oral joint supplements (0JSs) are a common choice
of clients and have been perceived as a benign
treatment for OA in horses

m The high prevalence of OA combined with the lack of a
definitive cure has probably contributed to the
popularity of OJSs

m Side effects of NSAIDs & corticosteroids an argument
as well
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m Synovitis and no
morphologic change In
articular cartilage
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m Synovitis less acute

= Morphologic damage in
articular cartilage
commencing
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m Synovitis chronic

= Morphologic damage in
articular cartilage severe
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m Synovitis chronic

m Full thickness loss of
articular cartilage
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m Return the joint to normal as quickly as possible

m Prevent the occurrence or reduce the severity of OA  In other
words:

= Reduce pain and minimize progression of joint deterioration

» Symptommodifying QA Drugs (SMDAD:)
» Disease modifying QA drugs (DIMDAD:)
= Timely removal of osteochondral fragments, fixation of 1A
fractures, accurate diagnosis of ligamentous & meniscal
Injuries & appropriate treatment of OCD entities are also
critical treatments to prevent OA
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(}1tena VVlth In vivo Studles

m Symptom modifying effects (SMOADs)
= Improvement in clinical signs

m Disease modifying effects (DMOADs)
m Proof that progressive OA disease is modified

= |deally we want both but second Is crltlcal and
valuable long term
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Physical therapy and rehabilitation
Extracorporeal shock wave therapy

NSAIDs

|A corticosteroids

|A HA

IV HA

Oral HA

|A PSGAG

IM PSGAG

IM Pentosan polysulfate

Oral joint supplements (nutraceuticals)
Anti-cytokine therapy (protein or gene therapy)
Platelet rich plasma

Mesenchymal stem cells
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m Where do they fit in all this?

= Not usually prescribed specifically by a veterinarian

= Common choice of clients & have been perceived as

a benign treatment for OA in horses

m Trumble TN.The use of nutraceuticals for osteoarthritis in horses.
North An Vet Uin Byuine Pract 2003
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= ‘Joint maintenance’ a common S
indicationType 11 collagen --

m Extracellular matrix

m Proteoglycans A
= Water gy

proteoglycans

Mcllwraith CW (2013) Oral joint supplements in the
management of osteoarthritis In Geor, Harris &

Coenen et al (eds) Equine Applied and Clinical e
Nutrition M EQUIN

| NUTRITION

FAYMOND [, GEOR s i ot g ALY e st
PATRICIA A HARRIS ton mis b S0 e a8
MUAMERECH COHEPIEN Pt o i v, B 00 / A —

n
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m High prevalence of OA in combination with lack of
definitive cure has probably contributed to popularity
of OJSs

m Most popular types of nutritional supplements for
horses (half of all equine supplements sold in US)
m Estimated that 49% of all horse owners use

m Packaged Facts 2008 www.packaged facts.com/pet-
supplements-market-c1641
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http://www.packaged

m 0JSs are fed to horses for one of two purposes:

m To treat lame horses and make chronically unsound horses
sound..this use is flawed because often the source of
lameness Is never diagnosed when the owner or trainer
elects to use supplements without consulting a veterinarian

m OR

m To prevent/delay the development of joint problems..hard
to prove/disprove but is basis for high use of im Adequan®
& Iv Legend® as well as OJSs
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= IL-1b
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m Majority include glucosamine (GU) and/or chondroitin sulfate
(CS) along with other added ingredients

m May also contain additional ingredients including manganese,
vitamin C, hyaluronic acid or HA, polyunsaturated fatty acids
(PUFAs), rare earth minerals, unsaponified avocado soy
(ASU), green lipped muscle (Perna canaliculus),
cetylmyristoleate, methylsulfonylmethane, & various herbs -
with exception of last two (no good equine documentation) we
will discuss these various products
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control 1s a 1ssue

= [nappropriate advertising IS
an Issue

m Some FDA letters but ‘joint
formula’ & ‘promoting joint

AL _JAU 0 T health’ insinuate therapeutic
COUNT ON I:I:ISEI:IUIII ¥ effects

It can be your “competitive edge”.

~ the Most Potent Joint Formula on the Planet
W ( +HCI/-2KCIS04/+NaCISQ4/NAD) + (A 4-sulfate,R=SO3H R1=H)
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None of the oral supplements or oral nutraceuticals are
licensed

m Most products include glucosamine and/or chondroitin sulfate
along with other added ingredients

= Initial products for horse:

m CS product from bovine trachea (Flex-Free®

m Complex of GAGs and other nutrients from the sea mussel Perza
canalic ulus (SyNoOFlex®)

m Cosequin® - combination of glucosamine (GU), CS,
manganese, and vitamin C

m Number of other products followed simulating Cosequin®
Comdo =2
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m Decreased GAG loss into medium with higher "*‘
of GU, CS and GU+CS
m Intermediate doses enhanced GAG synthesis and

total cartilage GAG content
m Dechant, Baxter, Frisbie et al Fyuine 1¢7] 2005

Effects of glucosamine hydrochloride and chondroitin sulphate,
alone and in combination, on normal and interleukin-1
conditioned equine articular cartilage explant metabolism

J. E. DECHANT*, G. M. BAXTER, D. D. FRISBIE, G. W. TROTTER and C. W. McILWRAITH

Equine Orthopaedic Research Laboratory, Department of Clinical Sciences, College of Veterinary Medicine and Biomedical Sciences,

Colorado State University, Fort Collins, Colorado 80523, USA.
% RTHOIAEDI(,
RESEARCH CENTER
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explants
m No treatment effects for GU or CS alone

m Protective effect for GU+CS for total GAG release into
the media

m How does It relate to concentrations achieved with
oral administration?

Effects of glucosamine hydrochloride and chondroitin sulphate,
alone and in combination, on normal and interleukin-1
conditioned equine articular cartilage explant metabolism

J. E. DECHANT*, G. M. BAXTER, D. D. FRISBIE, G. W. TROTTER and C. W. McILWRAITH

Equine Orthopaedic Research Laboratory, Department of Clinical Sciences, College of Veterinary Medicine and Biomedical Sciences,
Colorado State University, Fort Collins, Colorado 80523, USA.
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= Chondroitin sulfate - yes - low molecular weight CS
(0.80 kD) absorbed to a greater degree than GU;
absorption may be influenced by MW

m Du et al Biopharm Drug Dispos 2002
m Glucosamine - not in sufficient levels

m Laverty et al _47hritis Rbeuns 2004
m Still does not prove effectiveness in the horse
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= [n areview of 15 In vivo equine studies, authors
signaled an encouraging trend: manufacturers of these
products are investing in research, but most do not
meet a quality standard that provided sufficient
confidence in the results reported. Consequently, the
overall level of evidence for in vivo demonstration of
efficacy Is weak.

Review Article

Low quality of evidence for glucosamine-based nutraceuticals

in equine joint disease: Review of in vivo studies
%do W. PEARSON* and M . LINDINGER? / \
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= Knee pain
= Placebo
m GS
m (S
m GS+CS
m Celecoxib

m 1583 randomized & 1258 (80%) completed study

m No significant improvement in knee pain versus placebo was seen in supplement
group but improvement with celecoxib

m In subset with moderate to severe knee pain some improvement seen

The NEW ENGLAND
JOURNAL of MEDICINE

zzzzzzzzzzzzzzzzzzzzzzzzzzzz

Glucosamine, Chondroitin Sulfate, and the Two in Combination

for Painful Knee Osteoarthritis
m ® Daniel O. Clegg, M.D., Domenic ). Reda, Ph.D., Crystal L. Harris, Pharm.D., Marguerite A. Klein, M.S.,
James R. O'Dell, M.D., Michele M. Hooper, M.D., John D. Bradley, M.D., Clifton O. Bingham I1l, M.D., / \
Micl .D.,
,M.D.,
omas . Schnitzer, M el E. Furst, M.D., Allen D. Sawitzke, M.D.,
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m NZ green-lipped mussel, shark cartilage, abalone & a
Ipid extract from Brozz o rientalis = Sasha’s EQ
Powder (SEO)

m Decreased IL-1Binduced PGE2 7 vitro

m Evaluated by feeding horses SEO at different doses with
placebo group & injected one carpus with IL-1B& one
with saline.

m SEO significantly inhibited increased PGE2 & GAG

levels with IL-1
m Pearson et al Mol.Nutr.Food.Res. 2007:51:1020-1030
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m Anecdotal support for
effectiveness
CONQUER is 1mpresswe

= A number of products (two e e

CONQUER

developed by veterinarians) T
m Conquer®
m Lubrisyn®

= Anecdotal reports of benefit in o P ST
OA |
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m Oral HA (Conguer™) given after arthroscopic surgery for tarsocrural OCD
m 27 joints (24 yearlings) treated with 100 mg orally for 30 days postop
m 30 joints (24 yearlings) treated with placebo orally for 30 days
m Blinded examiner scored effusion at 30 days (grade 0-5)

m Mean 30 day effusion score treated group 0.67 in treated group and 2.05 in
placebo group (p<0001)
m Bergin et al Equine Vet ] 2006; 38:375-378

EQUINE VETERINARY JOURNAL 375
Equine ver. J. (2006) 38 (4) 375-378

Oral hyaluronan gel reduces post operative tarsocrural
effusion in the yearling Thoroughbred

C(xg B. J. BERGIN", S, W. PIERCE, L. R. BRAMLAGE and A. STROMBERG ;&

R Rood and Riddle Equine Hospital, PO Box 12070, Lexington, Kentucky, 40580-2070, USA. TDepartment of Statistics, University of Kentucky, @RTHOPAEDIC
Unive ) exington, Kentucky 40506-0027, USA. RESEARCH CENTER
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cana/icu/us)

= Randomized, double-blinded placebo controlled study
In horses with clinical cases [chronic fetlock lameness

(OA)]
m 19 treated & 20 placebo — 56 days

m Significant reduction in severity of lameness
(p<0.001), reduced joint pain (p<0.014), &
iImproved response to joint flexion (p<0.001)

o “

nal ISSN 0425-1644

DOI: 10.1111/j.2042-33¢
andomis dd blblddpl b rolled study on
h fﬁ y of a ue extract of gre Ipp dm sel
(Perna ll)h whh fIkIm SS
attributed to osteoarth r|t|s
a) dO J. CAYZER*, D. HEDDERLEY' and 5. GRAY*
tttttttttttt , Massey University, Private Bag, Palmerston North, New Zealand; 'The NZ Institute for Plant and Food Research Ltd, Food Industry Science Centre, / .
Fitzherbert Science Centre, Private Bag, Palmerston North, New Zealand; and *Samantha Gray Consulting, Auckland, New Zealand.
RTHOPAEDIC
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m Vetoguinol ASU studied in equine OA model

m First controlled equine study demonstrating a positive
effect with an oral nutraceutical = disease-modifying
effects

m Controlled studies in humans also positive

Evaluation of avocado and soybean
unsaponifiable extracts for treatment of horses
with experimentally induced osteoarthritis

Christopher E. Kawcak, DVM, PhD; David D. Frisbie, DVM, PhD;
C. Wayne Mcllwraith, BVSc, PhD; Natasha M. Werpy, DVM; Richard D. Park, DVM, PhD
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m Two treatment groups (8 horses in each)
m Osteochondral fragment model

m Gp 1: ASU with sweet feed. Administered orally once a
day from day 0-72

m Gp 2 : Sweet feed. Administered orally once a day from
day 0-72

Evaluation of avocado and soybean
unsaponifiable extracts for treatment of horses
with experimentally induced osteoarthritis

Christopher E. Kawcak, DVM, PhD; David D. Frisbie, DVM, PhD;
C. Wayne Mcllwraith, BVSc, PhD; Natasha M. Werpy, DVM; Richard D. Park, DVM, PhD
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Lameness - pre- & post-flexion every 2 weeks
Radiographs prior to surgery & at study conclusions
m Changes in subchondral bone & osteophytosis
Synovial fluid once a week

Serum once a week

Treadmill exercise days 15 - 72 (5 days a week : 2 minutes trot, 2 minutes gallop, 2
minutes trot)

Gross necropsy
Histopathology
= Synovial membrane
m Articular cartilage

Articular cartilage biochemistry
m GAG content
m  GAG synthesis
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m Significant reduction In severity
of articular erosion & synovial
hemorrhage compared to
placebo-treated horses

m Significant increase in articular
cartilage glycosaminoglycan
synthesis compared to placebo
treated horses
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(different than Vetoquinol product

COSEQUIN

BROAD SPECTRUM JOINT SUPPORT ™

alt

i
pended

A NEW STANDARD OF
EQUINE JOINT HEALTH!

1300 Grams of
Tasty Powder
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m Omega-3 (n-3) PUFAs contain a-linolenic acid that is
desaturated in body to produce eicosapentaenoic acid
& docosahexaenoic acid analogs of arachidonic acid

m Found in oily fish & fish oils

m Decrease production of inflammatory cytokines,
prostaglandins, aggrecanases, thromboxanes,
eukotrienes, reactive oxygen species
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joint inflammation
m rell-1Bin carpal joints
m Expression of deleterious mediators

m ADAMTS-4 (aggrecanase-1) increased in synovial
membrane

m ADAMTS-4 &-5 (aggrecanase-1&-2) increased In
articular cartilage

Evaluation of the inflammatory response in expe tally induc d synovitis in
the horse: a comparison of recombinant equi k 1 beta and
lipopolysaccharide
%do T.N. Ross 11, ].D. Kisiday f, T. Hess {, CW. Mcllwraith {* /
t Department of Clinical Sciences and Gail Holmes Equine Orthopaedic Research Center, Colorado State University, Fort Collins, CO 80523, USA
' Department of Animal Science, Colorado State University, Fort Collins, CO 80523, USA R"T HOl A E I)IL
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m Lower expression of aggrecanase-1 in inflamed
synovial membrane

m Modest decrease in activity of other mediators..real
therapeutic value still to be proven

e &T By b Tl AR Y Journal of
Vi, ~__ Animal Physiology and AénimaI-Nu,trition
= - g = ' - =

DOI: 10.1111/jpn. 12359

ORIGINAL ARTICLE

Influence of an n-3 long-chain polyunsaturated fatty acid-
enriched diet on experimentally induced synovitis in horses
T. N. Ross-Jones', C. W. Mcllwraith?, J. D. Kisiday?, T. M. Hess', D. K. Hansen' and J. Black'2

1 Department of Animal Science, Colorado State University, Fort Collins, CO, USA, and

a) dO 2 Gail Holmes Equine Orthopaedic Research Center, Department of Clinical Sciences, Colorado State University, Fort Collins, CO, USA ?{
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Rare earth minerals
Omega 3 fatty acids

Scientific support for n-3 fatty acids

= Inhibit aggrecanase

m Inhibit COX2 & 5- lipooxygenase
= Inhibit autocrine synthesis of IL-1 & TNF-a

A different type of nutraceutical

Getting studied in horse

Osteoarthntis and Cartilage (2009) 17, 896905

PERFQRNANLE;‘ (]
Studies Show Benefifs of [Imeun 3

TI b ik bt it beling. and st oy by (wos etirinariats concluded that
dnko 3 sty acids

: -ty
i thy recasch L, oo Th ipp ’ inluerd
nape minili i

‘with plenty of encouragisg rewity which can camne tssoe deaths it the bool, and
Among there el s evidenes Ha the proper 18
o sige bt i il v

Crown Copyright © 2009 Published by Elsevier Ltd on behalf of Osteoarthritis Research Society International. All rights reserved.

doi:10.1016/.joca.2008.12.009

Osteoarthritis
and Cartilage

IC RS
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g
m OSTEOARTHRITIS

Relative efficacies of omega-3 polyunsaturated fatty acids in reducing
expression of key proteins in a model system for studying osteoarthritis

Z. Zainal®, A. J. Longman, S. Hurst, K. Duggan, B. Caterson, C. E. Hughes* and J. L. Harwood
School of Biosciences, Cardiff University, Cardiff CF10 3AX, UK
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(etyl Viristoleate (V)

= Another fatty acid..ester of myristoleic acid

= CM mat act by inhibition of 5-lipooxygenase pathway

m Product containing CM, GU, MSM & hydrolyzed collagen
(Myristol™) evaluated in blind controlled study with 39
horses

= Myristol group improved significantly more than placebo
group in AAEP lameness score, VAS, response to flexion,
lameness after flexion

Effects of an Oral Nutraceutical on Clinical
Aspects of Joint Disease in a Blinded, Controlled
Clinical Trial: 39 Horses

Kevin G. Keegan, DVM, MS, Diplomate ACVS;
Faith E. Hughes DVM Diplomate ACVS; To mL e, DVM;
Frances C. Buonomo, PhD; and Judy Down PhD
Co do 7{/\
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m Platinum Performance
m Rare earth minerals that involved in bone metabolism

m OCD Pellets

m Contain HA, silicon dioxide, amino acids, vitamins, micro-
sSized Isolates

= Silicon been shown to increase bone density

Colorado =X
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