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Therapy for Equine Joint Disease

By John P Caron, DVM, MVetSc, Diplomate ACVS

Lameness remains an important source of reduced performance in many types of
horses and is one of the most common causes of osteoarthritis. The principal concern
of many of the owners and trainers presenting these horses for veterinary care is a rapid
resolution of the lameness. Ideally, in addition to pain reduction, treatment of joint
disease should serve to arrest or slow the progression of lesions (disease modification).
This issue of Large Animal Veterinary Rounds reviews some of the more common medica-
tions used for the treatment of joint inflammation in horses from the perspectives of
symptomatic relief (reducing lameness) and disease modification.

Nonsteroidal anti-inflammatory drugs (NSAIDs)

NSAIDs are usually defined as agents that inhibit one or more of the reactions involved in the
production of prostaglandins and thromboxanes. Prostaglandins (PGs), particularly those of the E
series, are associated with synovial inflammation and cartilage damage and, as such, treating
affected horses with NSAIDs appears to be a rational approach.

While NSAIDs possess other anti-inflammatory properties, the principal action of most is inhi-
bition of cyclooxygenase (COX), the first in a series of enzymes responsible for the conversion of
arachidonic acid to PGs. The COX enzyme exists in 2 forms and joint inflammation is thought to
be primarily due to the production of excessive levels of the second form, COX 2. Pain relief from
NSAIDs is mainly, but not exclusively, related to COX inhibition. PGs themselves do not produce
pain except when present in large quantities; however, PGs and, in particular, PGE, sensitize periph-
eral nerve endings to mechanical stimuli and amplify the chemical activation of pain receptors by
other inflammatory mediators (eg, bradykinin and histamine), both acting to lower the pain thresh-
old. Reducing PG levels also appears to modulate pain perception centrally, at the level of spinal
receptors distant from the sites of inflammation. Among their other ancillary mechanisms, NSAIDs
may contribute to analgesia by inhibiting sensory neurotransmitter synthesis at the spinal level.

At present, phenylbutazone is the least expensive and most popular agent used in horses and its
clinical efficacy appears to compare favourably with other NSAIDs (Table 1). Recently, the basic
pharmacology of the other choices for use in horses has been reviewed, including flunixin meglu-
mine, meclofenamic acid, naproxen, ketoprofen, and carprofen.1 There is considerable variation in
the pharmacokinetic profiles of NSAIDs among horses and clearance is influenced by a variety of
factors, (eg, the dose and the feeding schedule for orally-administered drugs). These factors should
be considered when estimating withdrawal times, given that peak plasma concentrations and appar-
ent half-life can be substantially delayed when NSAIDs are given orally to horses with access to hay.

The disease-modifying (and potentially deleterious) effects of NSAIDs have been investigated
in vitro; however, the clinical relevance of the results is not clear. Certain NSAIDs are known to
inhibit anabolic activities in chondrocytes, while others stimulate matrix synthesis. Fears of enhanced
rates of cartilage degradation with NSAID use have not been substantiated in a number of clinical and
experimental studies. Indeed, certain NSAIDs have been shown to be chondroprotective in some
osteoarthritis (OA) models.

Similar to their effects on cartilage matrix synthesis, NSAIDs appear to vary in their ability to
inhibit catabolic events in cartilage and cartilage degradation enzyme activity. While many studies
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Table 1: NSAIDs used in horses
Generic name Recommended dose (mg/kg) Form (s) Relative price (in US $)
Phenylbutazone 4.4 twice on day 1, 2.2 BID Dose = 2.2.mg/kg BID
(4 days), then 2.2 SID Tablets (1 gm) 1.0
(v, PO) Paste (12 gm) 2.8
Injectable 6.9
Carprofen 0.7 SID (IV) Dose = 0.7 mg/kg SID
Tablets (100 mg) 4.2
Flunixin meglumine 1.1 daily for 5 days Dose = 1.1 mg/kg SID
(IV, IM, PO) Granules (500 mg envelope) 5.0
Paste (1500 mg tube) 12.4
Injectable (50 mg/mL) 6.8
Ketoprofen 2.2 SID (IV) Dose = 2.2 mg/kg SID
Injectable (100 mg/mL) 27.4
Meclofenamic acid 2.2 SID (5-7 days), then 2.2 SID Dose = 2.2 mg/kg SID
or less (PO) Granules 1.6
Naproxen 10 SID for up to 14 days (PO) Dose = 100 mg/kg SID
Tablets (500 mg) 7.1

have focused on the direct inhibition of degradative
enzymes, potential benefits of NSAIDs may result from the
suppression of other mediators in the process. For example,
in one of the few existing studies using equine tissues,
phenylbutazone appears to limit the proteoglycan deple-
tion that accompanies in vitro culture of articular cartilage,
but the effect does not appear to be mediated by enzyme
inhibition” In summary, phenylbutazone remains an eco-
nomical and effective treatment for OA pain and joint
metabolism and does not appear to have marked
unfavourable effects.

NSAIDs are widely used in the management of horses
with OA. Side eftects, although uncommon at therapeutic
dosages, include ulceration of the gastrointestinal tract and
renal papillary necrosis. In both cases, the lesions are
thought to result from reduced blood flow mediated by
suppression of PGE,. Renal toxicity is unlikely in normally
hydrated horses. Periodic monitoring of serum protein
concentrations is recommended in horses receiving long-
term courses of NSAIDs. Ponies seem particularly suscepti-
ble to NSAID toxicity. Finally, phenylbutazone overdoses
have been associated with right dorsal ulcerative colitis.

Corticosteroids

Among the medications available for the treatment of
arthritis, intra-articular administration of corticosteroids has
the most potent anti-inflammatory eftect. Corticosteroids
have been a mainstay in the treatment of joint disease for
nearly 50 years. In addition to their well-known, general
anti-inflammatory properties, corticosteroids inhibit the
synthesis and release of several soluble mediators involved in
the development of OA lesions and their symptoms. Similar
to NSAIDs, pain relief is due, in a large measure, to inhibi-
tion of PG synthesis, specifically reducing the synthesis of
phospholipase A2 and COX 2, key enzymes in the arachi-
donic acid cascade.

Corticosteroids have demonstrated disease-modifying
properties. They are potent inhibitors of a number of
cytokines implicated in the articular cartilage degeneration
of OA. Indeed, it has been observed that they suppress the
expression of two of the most important mediators of
cartilage degradation, interleukin-1 (IL-1) and tumour
necrosis factor (TNF)-0, at very low concentrations.
Furthermore, corticosteroids inhibit the synthesis of
degradative enzymes, (eg, matrix metalloproteinases [MMPs]
and related enzymes)™* These in vitro observations are sup-
ported by the results of animal model studies demonstrating
the disease-modifying eftects of low-dose corticosteroids
without marked effects on chondrocyte health.

There is a longstanding controversy surrounding the
use of intra-articular corticosteroids because of concerns
that overuse of a pain-free joint may result in accelerated
cartilage degeneration. This impression has been com-
pounded by a demonstration of negative effects from
corticosteroids on chondrocyte metabolism. Despite the
changes in cartilage matrix synthesis that may result from
exposure to relatively low concentrations of cortico-
steroids, the changes are largely reversible. Furthermore, the
levels required to adversely influence cartilage matrix syn-
thesis exceed those required to inhibit the synthesis of the
aforementioned mediators of degradation. Although adverse
effects can follow repeated injections of high-dose cortico-
steroids, the importance of corticosteroid arthropathy as a
clinical entity is contentious. Available research indicates that
this event is less prevalent than its wide publicity suggests.’

The dosages used for a particular joint depend on a
number of clinical variables, including the joint volume, the
severity of the inflammation, and the number of joints
requiring treatment. Currently, many clinicians use lower
doses than were previously recommended. This is in
response to the recognition of the dose-related deleterious
effects of these agents on anabolic processes in cartilage and



Table 2: Intra-articular depo-corticosteroid suspensions
Generic name Trade name Concentration | Dose* Potency Duration Recommended
(Manufacturer) (mg/mL) (mg) relative to of action’ maximum

hydrocortisone total dose (mg)*

Methylprednisolone | DepoMedrol (Upjohn) 40 40-80 5 Long 200

acetate

Triamcinolone Vetalog (Solvay) 10 5-15 5 Medium 20

acetonide

* Dose ranges are somewhat arbitrary and vary according to joint injected. Doses at lower end of range are generally recommended,
particularly for small volume articulations (e.g. distal intertarsal and tarsometatarsal).

T Initial response and duration of clinical effects vary widely. # Empirical maximum total dose.

the realization that favourable clinical results can often be
achieved by relatively low doses. For example, symptomatic
relief may accompany an intra-articular dose of as little as
10 mg to 40 mg of methylprednisolone acetate (depending
on the volume of the joint), compared to previously recom-
mended doses of 120-200 mg (Table 2). Clinicians should
be aware of the risk of septic arthritis that accompanies any
intra-articular injection and that, in the case of cortico-
steroids, symptoms typically appear some time after the ini-
tial injection because of the potent anti-inflammatory effects
of these preparations. In summary, corticosteroid injections
can provide dramatic symptomatic relief and, if used judi-
ciously, they clearly do not cause injuries to joint function
or health.

Hyaluronan (sodium hyaluronate)

Hyaluronan (HA) is a glycosaminoglycan composed of
the disaccharides D-glucuronic acid and N-acetyl-D-
glucosamine. This glycosaminoglycan is an important
component of articular cartilage; the characteristic visco-
elasticity of synovial fluid is due to its rich HA content and
HA serves as the principal lubricant of synovial soft tissues.
Initially, through a therapeutic concept known as visco-
supplementation, HA was used to take advantage of these

physical properties; however, it is now recognized that HA
exhibits a spectrum of pharmacological activity that
contributes to its effect on symptoms, as well as its support
of joint homeostasis.

HA has demonstrated direct analgesic properties that
appear to be due, in part, to reductions in the sensitivity of
articular nerve endings. Further, HA has anti-inflammatory
properties, including physical (filtering/exclusion) and
receptor-mediated pharmacological mechanisms (inhibi-
tion of inflammatory cells and mediators), both of which
contribute to its analgesic effects. The clinical response to
administration varies widely, but is dramatic in some
equine patients.

The presumed disease-modifying effects of HA have
been the subject of numerous studies, yet the precise mech-
anisms involved are still incompletely understood. It has
been recognized for some time that HA binds to a number
of cell membrane receptors and the most important is the
cluster determinant (CD)44 receptor. Because varied artic-
ular cell types bear the CD44 receptor, it is reasonable to
conclude that HA is capable of exerting a variety of biolog-
ic effects. Perhaps, most importantly, HA is protective
against cartilage matrix loss induced by IL-1 and other
inflammatory mediators.

Table 3: Anti-inflammatory and disease-modifying effects of hyaluronan

Cell/tissue Effect Influence of MW (Daltons)* Comments

>1 x 108 superior to < 1 x 10°
>1x 10° superior to < 1 x 10°

1 migration, chemotaxis, adhesion
| free radical scavenging

T synthesis of HA

Leucocytes

Synovial fibroblasts 0.5 x 10° optimal High concentrations of low

(B-cells) MW | synthesis as does
MW > 3-4 x 10°
| PGE, release 2 x 10° superior to 0.2-1.0 x 10°
Chondrocytes/ 1 PGE, release 2 x 10° superior to 0.5 x 10°
cartilage | Proteoglycan release 0.3x10°=2x10°

T PG synthesis

1 IL-1 induced | PG and collagen
synthesis

1 Chondrocyte apoptosis

0.8 x 10° superior to <0.3x 10°
1 x 10° superior to <0.5 x 10°

Low MW inhibits synthesis

0.5-0.7 x 10° superior to <0.1x 10° 1 x 10° less effective than
0.5-0.7 x 10°
T TIMP-1 release 2 x 10° superior to 1 x 10°

superior to 0.5 x 10°

HA = hyaluronan; PGE2 = prostaglandin E2; PG = proteoglycan; TIMP-1=tissue inhibitor of matrix metalloproteinases; MW = molecular weight
* Represents general trends in published studies; different results reported for some effects depending on species, experimental design,
and HA concentration



Table 4: Hyaluronans used in horses
Trade name Manufacturer Molecular Concentration Recommended
weight* dose’
(Daltons)
Equron Solvay Animal Health 1.5-2.0 x 10° 5 mg/mL 10 mg
Equiflex Chesapeake Biological 1x10° 5 mg/mL 10 mg
HY-50 Bexco Pharma 17 mg/mL 51 mg
Hyalovet (Hyalovet-20) | Fort Dodge/Vetrepharm | 4-7 x 10° 10 mg/mL 20 mg
Hycoat* Neogen >1.0 x 10° 5 mg/mL 30 mg
Hylartin V (Hylartil Vet) | Pharmacia and Upjohn | 3.5 x 10° 10 mg/mL 20 mg
Hyvisc Vetmedica 2.1x10° 11 mg/mL 20 mg
Legend (Hyonate) Bayer Corporation 3x10° 10 mg/mL 40 mg (IV)
MAP - 5° Vetrepharm 7.5 x10° 10.3 mg/mL (2 mL) 20 mg
5 mg/mL (10 mL)
Synacid Schering-Plough 0.15-0.20 x 10° 10 mg/mL 50 mg

* As stated by manufacturer

t Intra-articular dosages are those recommended for small-medium-sized joints (eg, metacarpophalangeal). Some manufacturers

recommend twice the dose for larger joints (eg, tibiotarsal).

# Marketed as an ophthalmic preparation, but popular for intra-articular use at this dose.
8 Marketed as a topical preparation for wounds, but used intra-articularly.

It has been suggested that HA preparations with a
molecular weight exceeding 1 X 10° D provide superi-
or clinical and chondroprotective effects; however, this
claim is controversial. Certainly, many salutary effects
observed in vitro are molecular weight-dependent, but
their biological impact in vivo is less clear. While many
details of the actions of HA with varied molecular
weights in diseased joints have yet to be characterized,
from available data, it appears that preparations with a
molecular weight in the range of 0.5 to 2.0 X 10°D
likely provide optimal results (Table 3). Commonly
used HA preparations are summarized in Table 4.

In the horse, HA appears to be more eftective in
the treatment of incipient joint lesions than in estab-
lished disease where results are often disappointing.
This observation parallels clinical experience in
humans; individuals with relatively mild radiographic
abnormalities demonstrate a better response to HA
treatment than those with more advanced changes.
Although cost prohibitive in some circumstances, opti-
mal results in horses may accompany a series of 4 to 5
injections at 7- to 14-day intervals.

Corticosteroids and hyaluronan in combination

A relatively popular and potentially beneficial
practice is the co-administration of a low dose of a
depocorticosteroid and HA. Therapeutic synergy fol-
lowing the use of this combination has been reported
for human OA patients and a similar effect in horses is
possible. Many clinicians find the idea of combination
therapy appealing because it permits a reduced dose of
corticosteroid and takes advantage of the protective
effects of HA.
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Polysulfated glycosaminoglycan

Polysulfated glycosaminoglycan (PSGAG) is a
semi-synthetic preparation from bovine trachea that is
comprised principally of chondroitin sulfate, a gly-
cosaminoglycan found in the aggregating proteoglycan
of cartilage. PSGAG is purported to have both chon-
droprotective and anti-inflammatory properties; how-
ever, the exact nature and mechanism(s) by which it
exerts these effects are unknown. Used in humans
since the 1960s, PSGAG administration leads to reduc-
tions in the severity of clinical signs in human and
equine arthritis patients. Clinical improvement is like-
ly attributable to anti-inflammatory effects, including
the inhibition of PGE, synthesis and of cytokine
release. Early reports suggested that PSGAG stimulates
the synthesis of proteoglycans and collagen by chon-
drocytes, an effect ostensibly contributing to the heal-
ing of injured cartilage. Subsequent studies have failed
to demonstrate any stimulation of proteoglycan syn-
thesis and it is currently accepted that the stimulation
of cartilage repair is not among the central mechanisms
of PSGAG action. PSGAG
effects; it is capable of inhibiting the activity of a num-

also has anticatabolic

ber of degradative enzymes known to be present in
articular tissues. Various animal arthritis models have
provided support for a disease-modifying effect of
PSGAG in vivo and, in most cases, beneficial effects
were primarily attributed to the inhibition of degrada-
tive enzymes.

PSGAG can be administered intra-articularly or
intramuscularly; however, the elevated risk of infection
accompanying intra-articular administration of PSGAG
(quantitatively exceeding that of corticosteroids) has
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reduced enthusiasm for administration by this route.
Despite these risks, intra-articular administration
remains standard practice for advocates of PSGAG,
primarily due to a perception that it provides greater
efficacy. It is recommended that intra-articular PSGAG
administration be accompanied by an aminoglycoside
(eg, amikacin, 125 mg) as a preventive measure. As
for other anti-arthritis preparations, the frequency of
PSGAG administration is usually based on the thera-
peutic response and its duration. There is considerable
variability in the symptomatic relief with PSGAG
treatment; typically, when a favourable therapeutic
response occurs, it is rapid.

Nutraceuticals

Recently, there has been a dramatic increase in the
popularity of using nutritional supplements to treat
and prevent OA in people and domestic animals.
Interestingly, the main components of most of these
antiarthritis preparations have been researched and
used for this purpose for over 20 years. There are
numerous substances found in the diverse array of
currently marketed products, however, glucosamine
and chondroitin sulfate are the components that have
received the most intense study and show the greatest
potential benefit in the joints of affected animals.
Advocates of these and related compounds suggest that
their administration may not only provide sympto-
matic relief of arthritis pain, but also help to prevent
the continued degeneration of articular cartilage, the
primary and irreversible problem of arthritic diseases.
Unfortunately, to date, there is a lack of incisive stud-
ies on the in vitro effects of glucosamine and chon-
droitin sulfate, as well as an absence of appropriately
designed and rigorous clinical trials; however, available
data suggest beneficial effects.

Glucosamine sulfate is a precursor of the disaccha-
ride subunits of cartilage matrix molecules, the proteo-
glycans. Laboratory studies indicate that glucosamine
sulfate increases proteoglycan synthesis by chondro-
cytes and may have a number of anti-inflammatory
activities. Glucosamine also appears to be effective in
reducing the suppressive effects of some cytokines on
cartilage proteoglycan synthesis. In equine cartilage,
glucosamine has been shown to be protective against
proteoglycan loss and, in equine cartilage explants,
it inhibits the synthesis/activity of degradative pro-
teinases. Recent experiments demonstrate that glu-
cosamine is capable of reducing the synthesis of MMPs
induced by inflammatory mediators through diminish-
ing the expression of the genes coding for these pro-
teins in cartilage cultures. In addition, these effects
occur at concentrations of glucosamine approaching
those achieved by oral administration.”®
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Chondroitin sulfate consists of chains of sulfated
galactosamine and glucuronic acid molecules and is the
principal glycosaminoglycan of aggregating proteogly-
can (aggrecan). Chondroitin resembles PSGAG in
structure and, although substantially less richly sulfat-
ed, its mechanisms of action are thought to parallel
those of PSGAG. Experiments using chondrocytes in
culture have provided evidence of the chondroprotec-
tive effects of chondroitin sulfate that include stimula-
tion of proteoglycan synthesis and inhibition of matrix
degrading enzymes, particularly when chondroitin
is present in a polymerized or long-chain form.
Chondroitin sulfate also has protective effects on
cartilage proteoglycan loss in animal models of joint
inflammation.

Lacking an abundance of objective equine in vivo
data, the results of treatment with glucosamine and
chondroitin sulfate in human arthritis patients are of
interest because they may provide information about
the symptomatic efficacy of these compounds when
administered to horses. There are many clinical trials
involving human arthritis patients that have generated
encouraging results with the use of chondroitin sulfate
and glucosamine, alone or in combination. Unfor-
tunately, many suffer from suboptimal design, lack of
appropriate controls, and are complicated by the co-
administration of other medications. To date, there has
been minimal high-quality clinical research conducted
on the eftects of these compounds in horses.

In summary, laboratory investigations of gluco-
samine and chondroitin sulfate suggest that they have
the potential to provide significant and favourable
effects in protecting cartilage from degradation.
Symptomatic relief in advanced cases of OA is less than
ideal; it may be that these compounds will be used
more for the prevention of OA than for therapy of
existing disease. It should be recognized that govern-
ment bodies such as the Food and Drug Admin-
istration (USA) do not regulate the formulation of glu-
cosamine and chondroitin sulfate-containing supple-
ments and, therefore, their purity and content are not
always assured. The use of products that provide certi-
fied contents from reputable sources is recommended.

Summary

The condition of lameness in horses not only rep-
resents an economic loss to the owner, but also extracts
a significant emotional toll. Most lameness is due to the
manifestations of OA. Current treatment modalities
include: NSAIDs, corticosteroid injections, hyaluronic
acid, polysulfated glycosaminoglycan, and nutraceuti-
cals. Ongoing research efforts are directed toward a
more complete understanding of the mechanisms res-
ponsible for and involved in the development of OA.
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Abstract of Interest

Effects of 60-methylprednisolone acetate on
an equine osteochondral fragment exercise model

FrisBiE DD, KawcAk CE, BAXTER GM, TROTTER
GW, POwers BE, LAsSEN ED, MclLwrAITH CW.
FOrRT COLLINS, COLORADO

OBJECTIVE: To determine effects of intra-articularly admi-
nistered 6 0--methylprednisolone acetate (MPA) in exercised horses
with carpal osteochondral fragmentation.

ANIMALS: 18 horses: 3 groups of 6 each.

PROCEDURE: An osteochondral (chip) fragment was created in
1 randomly chosen middle carpal joint of each horse. Polyionic
fluid (PF) was injected into both middle carpal joints of horses in
the control group. In horses of the MPA-control group, MPA was
injected into the middle carpal joint without an osteochondral
fragment; a similar volume of PF was injected into the contralat-
eral middle carpal joint. In the MPA-treated group of horses, 100
mg of MPA was injected into the middle carpal joint containing
the osteochondral fragment; a similar volume of PF was injected
into the contralateral joint. Injections were administered on post-

surgical days 14 and 28, and horses were exercised on a high-speed
treadmill for 8 weeks, starting on postsurgical day 15.

RESULTS: Clinical improvement in degree of lameness was
not associated with MPA administration. Joints that contained an
osteochondral fragment and were treated with MPA had lower
prostaglandin E, concentration in synovial fluid, and lower scores
for intimal hyperplasia and vascularity in synovial membrane, com-
pared with PF-treated joints. However, articular cartilage erosion
and morphologic lesions suggested possible deleterious effect of
intra-articular MPA administration.

CONCLUSIONS: Some beneficial effects of MPA administra-
tion on synovial fluid and synovial membrane were identified;
however, the deleterious findings contrast with those associated
with triamcinolone acetonide used in a similar model, but agree
with other results of MPA administration in normal and abnormal
joints.

Am J Vet Res 1998;59(12):1619-28.
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