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stem Cells Improve Cartilage 
repair for Arthritic horses

Osteoarthritis (sometimes called degen-
erative joint disease) is the most common 
cause of lameness in horses and currently 
there is no cure. However, researchers con-
tinue to improve available treatment meth-
ods. Wayne McIlwraith, BVSc, PhD, DSc, 
FRCVS, Dipl. ACVS, director of the Ortho-
paedic Research Center at Colorado State 
University, presented the results of a study 
evaluating the use of bone marrow-derived 
stem cells in conjunction with microfrac-
ture for healing cartilage defects in horses.

Cartilage, a smooth layer of tough tissue 
covering the ends of bone at joints, allows 
the bones to move smoothly past each oth-
er as the joint moves. However, in osteoar-
thritis, that cartilage becomes thinned, 
roughened, or even worn completely away 
in spots by typical wear and tear, trauma, 
joint chips/debris, etc. Varying degrees of 
pain and lameness result.

Unfortunately, cartilage doesn’t spon-
taneously regenerate, but various treat-
ments can help repair it to a degree. For 
the current study McIlwraith and col-
leagues used an experimental model of 
cartilage damage and a proven treatment 
of microfracture (punching small holes in 
the subchondral bone beneath the carti-
lage defect to stimulate cartilage growth). 
They then treated each lesion one month 
later with hyaluronan alone or hyaluro-
nan with bone marrow-derived stem cells. 
Each horse also underwent a standardized 
daily treadmill exercise regimen from four 
to 12 months after the start of the study.

He reported that using bone marrow-
 derived stem cells in addition to microf-
racture offered superior healing compared 
to microfracture alone. The repaired tissue 
was significantly firmer and had higher 
levels of aggrecan, a molecule that provides 
compressive stiffness to the  cartilage.

“We’ve shown consistently better repair 
(of cartilage defects) with microfracture, 
and this is one step beyond that,” said 
McIlwraith.

IrAP-II Joint Disease Treatment for 
horses Beats IrAP in Lab study

To combat joint disease or osteoarthritis 
in horses, many veterinarians have used 
autologous conditioned serum (ACS), also 
called by the product name IRAP (for the 
interleukin-1 receptor antagonist protein 
it contains), since the first scientific pub-
lication appeared on the subject in 2003. 
Since that time, a new kid on the block—a 
similar product sharing many characteris-
tics with the original, and, indeed, named 
IRAP II—has arrived on the market. David 
Frisbie, DVM, PhD, Dipl. ACVS, associate 
professor of clinical sciences at Colorado 
State University, presented a study com-
paring the two products.

Frisbie said, “The future brings more 

choices (for treatment of health problems), 
and we are always left wondering which to 
use. That is the impetus of this study.”

The molecule interleukin-1 is one of 
the major mediators of joint disease, ex-
plained Frisbie; the increased levels of 
 interleukin-1 receptor antagonist (IL-1Ra) 
in IRAP products treat arthritis by block-
ing interleukin-1’s destructive effects. Both 
IRAP products involve pulling blood from 
a horse, then incubating it for 24 hours 
with glass beads that stimulate production 
of anti-inflammatory proteins including 
IL-1Ra. Finally, a veterinarian injects the 
conditioned serum back into the arthritic 
joint to reduce inflammation and help 
heal the joint.

For the current study, Frisbie and 
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Bone marrow-derived stem cells (being collected above) and hyaluronan in conjunction with 
 microfracture are useful for healing cartilage defects in horses, according to a recent study.
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 colleagues examined the composition of 
serum prepared using both IRAP 1 and 
IRAP II products. They found that both 
products yielded increased levels of IL-1Ra 
and insulinlike growth factor as compared 
with untreated serum, but IRAP II yielded 
more than twice the amount of IL-1Ra, 
which theoretically would magnify its ben-
eficial effects. Also, using IRAP II resulted 
in lower production of tumor necrosis 
factor-α (alpha, another pro-inflammatory 
cytokine, or mediator of inflammation) 
than when IRAP I was used.

“ACS (IRAP) II, with an increased 
growth factor and anti-inflammatory cy-
tokine profile and no significant increase 
in pro-inflammatory cytokines, showed 
a superior profile compared with ACS I,” 
Frisbie summarized.

economic Impact of osteoarthritis 
and oral Joint health supplements 

Osteoarthritis is expensive to man-
age, with estimated annual costs as high 
as $10,000-15,000 per horse to diagnose, 
treat, and medicate, explained McIlwraith, 
who discussed the economic impact of os-
teoarthritis and oral joint-health supple-
ments (OJHS). In his review of a paper 
that he co-authored with Stacey Oke, 
DVM, MSc, McIlwraith explained that the 
value of a horse affected by osteoarthritis 
also decreases substantially. 

The veterinary nutritional supplement in-
dustry collectively earns $2 billion per year, 
with more than half of that coming from 
the equine sector—34% of equine products 
are OJHS. McIlwraith remarked that 89% 
of these nutraceuticals are purchased from 
sources other than  veterinarians. 

Of note, McIlwraith pointed out that 
in many cases these horses are rarely 
 receiving a specific diagnosis if the joint-
health product is not received directly 
through the veterinarian. Often, a horse 
presented to a veterinarian for lameness 
evaluation has received OJHS for months, 
with or without an accurate diagnosis. 
These OJHS are often used to manage 
osteoarthritis and navicular syndrome, 
and to control post-traumatic and post-
surgical inflammation. And, despite a lack 
of objective data, many products are given 
prophylactically (preventively) to at-risk 
athletic horses, he said. 

Recent studies in humans contin-
ue to yield contradictory results. Oral 
glucosamine and chondroitin sulfate 

 supplements have not demonstrated a 
proven benefit for managing osteoarthri-
tis despite years of favorable anecdotal re-
ports. In light of this, McIlwraith stressed 
the need for validating products with in 
vivo (in the live horse) data and that drug 
manufacturers should be encouraged to 
do this. At this time there appears to be 
little incentive for drug companies to per-
form such studies, he explained.

Owners should be aware that poor 
product quality is possible—OJHS might 
not contain the type or amount of ingre-
dients listed on the label, thereby leading 
to the administration of subtherapeutic 
doses. Contamination with heavy metals, 
toxic substances, and/or insecticides is al-
so possible. Some individual horses might 
experience hypersensitivity reactions, gas-
trointestinal upset, or drug-herbal inter-
actions with adverse effects. McIlwraith 
recommends using the ACCLAIM system 
developed by Oke: A name you recognize; 
 Clinical experience; Contents; Label claims; 
Administration recommendations; Ingre-
dients; and Manufacturer information. 
(For more information on the ACCLAIM 
system, see TheHorse.com/11958.)

The nutritional supplement industry 
continues to grow despite the economic 
downturn, McIlwraith noted. Poor-quality 
and potentially harmful supplements are 
continually available to unsuspecting con-
sumers. The American Veterinary Medical 
Association and AAEP advocate that veter-
inary use of these products remains within 
the bounds of an active, valid veterinarian-
client-patient relationship and that veteri-
narians stock the best-quality products for 
use in their equine patients.  

equine TMJ Disease: Why so rare?
A resurgence of interest in the equine 

temporomandibular joint (TMJ) (which al-
lows for opening and closing of the mouth) 
led James Carmalt, MA, VetMB, MVetSc, 
FRCVS, Dipl. ACVS, ABVP, of the Univer-
sity of Saskatchewan’s Western College of 
Veterinary Medicine, to discuss the rela-
tionship of TMJ disease to weight loss or 
behavioral changes in horses. Carmalt re-
viewed his study on how the TMJ responds 
to short-term inflammation as compared 
to the load-bearing fetlock joint.

Carmalt remarked that a horse graz-
es 18-21 hours per day, experiencing a 
 staggering number of TMJ repetitive 
motions over time. Yet he said that the 

 incidence of published, true TMJ disease 
in the horse is negligible, whereas human 
TMJ disease is relatively common. 

Tooth floating has not been shown to 
consistently improve weight gain in the 
horse, therefore more horses are referred 
for TMJ disease, he noted. 

“The feeling is that either this is a rare 
disease or we are not picking it up,” said 
Carmalt. There are case reports of sep-
tic arthritis in the TMJ with secondary 
osteoarthritis or cases of post-traumatic 
inflammation, but there are no reports of 
primary equine TMJ disease; either horses 
are coping with the problem, horse  owners 
and veterinarians are missing the condi-
tion, or it is not a real problem, according 
to Carmalt. 

Previously published Japanese studies 
using mice challenged with medications 
to induce osteoarthritis demonstrated that 
mouse TMJ responds with less inflam-
mation and cellular changes than what 
occurs in the mouse hock or stifle joints. 
Carmalt’s study compared the equine TMJ 
response to short-term inflammation to 
that of the equine fetlock joint, looking 
to see if the TMJ has a different response 
than a joint that is routinely affected by 
osteoarthritis.

Investigators conducted thorough clini-
cal, oral, and lameness exams in seven 
horses aged 5-10, along with taking ra-
diographs of the fetlock joints. Then they 
injected lipopolysaccharide (LPS) into 
one TMJ and one forelimb fetlock of each 
horse to induce inflammation; the oppo-
site of each joint was injected only with 
saline to serve as a control. Synovial fluid 
samples were taken over the next 24 hours 
and evaluated for inflammatory enzymes.

 The nutritional supple-
ment industry continues to 
grow despite the economic 

downturn, McIlwraith 
noted. Poor-quality and 

potentially harmful supple-
ments are continually 

available to unsuspecting 
 consumers. 
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All joints injected with LPS were 
 effusive (swollen), warm, and resistant 
to palpation, whereas only two control 
joints showed signs of inflammation. 
Interestingly, feeding behavior and 
chewing movements did not change—
subjectively there appeared to be no 
effect of TMJ inflammation on eat-
ing. However lameness from the LPS-
injected fetlock joints increased within 
several hours of injection (returning 
to normal by the end of the study). 
Carmalt suggested that despite prob-
able TMJ pain, the horses kept eating. 
Carmalt concluded that inflammation 
appears to subside more quickly in the 
TMJ than in the fetlock joint. 

Carmalt summarized saying, “The 
study suggests that TMJ disease may 
be rare in the horse and that rapid 
control of intra-articular inflammation 
within this joint may play a role (in its 
relative  obscurity).”

ethyl Alcohol Pastern Joint Fusion
Any lameness can be tough for a vet-

erinarian to treat and resolve, but pastern 
joint lameness caused by osteoarthritis 
can be especially problematic. Stephanie 
Caston, DVM, Dipl. ACVS, an equine sur-
geon at Iowa State University, discussed 
possible options for managing pastern 
osteoarthritis. Chemical joint fusion using 
ethyl alcohol was one treatment she and 
colleagues examined in a recent study.

In low-motion joints, sometimes the 
solution to lameness troubles is physiolog-
ic fusion (fixation of the joint so it can’t 
move) called ankylosis, to relieve pain and 
discomfort. Ankylosis occurs naturally in 
some joints, but Caston noted that on-
going joint disease in itself is unlikely to 
result in complete ankylosis. Typically, 
veterinarians manage such low-motion 
joints using arthrodesis (surgical fusion) 
with a variety of approaches ranging from 
lag screws and plates to drilling away the 
cartilage to laser surgery or chemical in-
jections with irritating substances (to in-
duce fusion). Many of these orthopedic 
solutions are expensive and fraught with 
long recovery periods.

Caston presented an alternative chemi-
cal approach to surgical arthrodesis, in-
jecting sterilized 75% ethyl alcohol into 
an osteoarthritis-affected pastern joint. 
She and her colleagues selected horses 
for the study based on a lameness exam, 

 diagnostic nerve blocks, and radiographs 
scored as to severity of pastern osteoar-
thritis. They considered treatment suc-
cessful based on whether the horse was 
able to return to its previous performance 
level and on the satisfaction of the owner 
regarding the horse’s use.

Following joint injection with ethyl al-
cohol, each horse was allowed free-choice 
turnout. All pastern joints were reinjected 
with ethyl alcohol one month later. The 
study included 21 horses and 23 joints 
with a mean duration of lameness of 13 
months; duration of lameness ranged from 
two months to four years. Of 21 horses, 19 
returned to some level of use following 
treatment. Caston reported that 13 horses 
returned to their previous level of work or 
use, five to lighter use, and one returned to 
work but was euthanized for an unrelated 
orthopedic injury. Two horses did not re-
spond well to treatment, with one owner 
opting for surgical arthrodesis after six 
months and the other electing euthanasia.

The research team noted few complica-
tions with this procedure. They observed 
transient lameness in two individuals and 
one developed cellulitis (a bacterial infec-
tion of the skin and associated tissues) due 
to suspected septic arthritis.

Caston noted that owners of seven 
horses with other concurrent orthopedic 
concerns had elected not to pursue surgi-
cal arthrodesis of a single joint, preferring 
ethyl alcohol injection. She commented 
that the decision to pursue ethyl alcohol 

 arthrodesis was driven by economics—
this procedure is easily performed in 
a standing horse in a manner similar 
to standard intra-articular injections. 
It is also possible to treat two joints 
concurrently (the veterinarian doesn’t 
have to treat one joint for a while, 
wait, then treat the other). The period 
of convalescence before a horse re-
turns to use is shorter than with other 
surgical options, making ethyl alcohol 
arthrodesis an attractive alternative 
procedure, she said.

In some cases Caston noted an im-
mediate and rapid onset of improved 
comfort. Return to soundness is 
slower than achieved by some surgi-
cal options, requiring a mean dura-
tion of eight months. However, this 
recovery is achieved with a markedly 
reduced expense. For all horses, Cas-
ton remarked that in the horses that 

were able to return to work, the cosmetic 
outcome was  acceptable. 

stifle Abnormalities in Cutting 
horses: Not so Bad, says study

Radiographs of a horse’s limb joints are 
an important part of the pre-purchase ex-
amination for any performance prospect; 
the goal is to find any problems that might 
cause lameness down the road. However, 
it appears that in cutting horses at least, 
certain lesions seen on radiographs of the 
stifle joint just don’t hurt a horse’s perfor-
mance as much as many have thought. 
Myra Barrett, DVM, MS, Dipl. ACVR, a 
clinical instructor in the radiology depart-
ment at Colorado State University, dis-
cussed the results of a study examining 
sale repository radiographs and perfor-
mance records of 432 yearling and 2-year-
old cutting horses.

“Radiograph repository studies exist 
for Thoroughbreds, but results in Thor-
oughbreds aren’t necessarily comparable 
to Quarter Horses,” she began. “Different 
breeds and disciplines can have distinct 
orthopedic problems, and the stresses on 
the horses vary with individual Western 
performance disciplines.”

This study examined the radiographic 
characteristics of 432 horses sold for cut-
ting as yearlings and 2-year-olds, specifical-
ly focusing on the medial femoral  condyle 
(inner joint surface at the lower end of the 
femur). Shape and quality of the condyle 
were graded from 0 (normal) to 4 (lucent 
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Radiograph of a pastern joint with a needle (circled) in 
place in preparation for ethyl alcohol injection.
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lesion extending into the weight-bearing 
portion of the bone) for the  medial femoral 
condyle (MFC) in each horse’s stifle joint.

The study also evaluated performance 
and earnings data on these horses through 
their 4-year-old years, and found that sur-
prisingly, no grade of MFC defect signifi-
cantly reduced performance or earnings. 
There was a trend between Grade 4 de-
fects and a lower likelihood that the horse 
would compete, but it was not a statisti-
cally significant finding.

Researchers considered whether hors-
es with more severe stifle lesions were 
weeded out for other uses than cutting, 
and perhaps this was why their lesions ap-
peared to have no effect on performance. 
However, they found that only 25% of 
horses with more severe lesions were 
used for other purposes, “which seems to 
show they aren’t just being used for other 
things,” Barrett commented.

Interestingly, she reported that the pub-
lished data in the convention proceedings 
were no longer accurate by the time of the 
convention. As the study continued, the 
size of the study group doubled and pre-
viously statistically significant findings of 
MFC defects affecting performance be-
came insignificant.

“This shows how important it is to make 
sure we have enough horses in our studies, 
and carefully examine our own and oth-
er studies to make sure we have enough 
horses for significance,” said Barrett.

Future study directions for this popula-
tion might include evaluating lameness, 
not just performance data, as an outcome 
of MFC joint pathology.

“Flattening of the medial femoral con-
dyle gets dinged a lot (in purchase evalu-
ations); we know stifles get torn up in 
cutting horses, but often it’s soft tissue 
damage,” commented McIlwraith follow-
ing the presentation. “We pretty easily 
excluded flattening as a knock on a horse 
(with this study). A lot of changes (bone le-
sions noted in the current study) are insig-
nificant relative to what horses do to their 
stifles and injuries they acquire later.”

Bone spavin: Alcohol Joint Fusion 
effective

Bone spavin in horses, or osteoarthritis 
of the distal tarsal (lower hock) joints, is 
a “common cause of equine lameness, re-
sulting in lost training days and limiting 
affected horses’ careers,” says Carmalt. He 

discussed results of a recent small study 
on fusing those painful lower hock joints.

 “Usually these horses are managed with 
non-steroidal anti-inflammatory drugs 
(such as phenylbutazone, or Bute) initially, 
and/or corticosteroids,” Carmalt said. “But 
there comes a time when medical manage-
ment is no longer working and you need to 
think about doing something more perma-
nent or retiring the horse completely.”

Often when a joint is arthritic and pain-
ful, fusing that joint (stopping its move-
ment entirely) will also stop the pain. In 
the small lower hock joints, which have 
very little movement, fusion usually does 
not even affect the horse’s gait. Surgical fu-
sion with hardware could be effective, but 
Carmalt and colleagues investigated the 
value of injecting common ethyl alcohol 
into the lower hock joints of horses with 
clinically apparent bone spavin to induce 
fusion (this approach was found effective 

in normal, or non-affected, horses in an-
other study). The researchers were very 
careful to inject only lower hock joints 
that did not communicate (share fluid 
with) other joints, to avoid fusing more 
joints than intended.

Investigators placed 3 mL of 70% ethyl 
alcohol placed in the sore lower hock joints 
of 11 horses for the study, and they re-
 examined the animals every three months 
for one year. During this time the horses 
went right back to work and no arthritis 
medications or anti-inflammatory drugs 
were permitted. After that year, 10 of the 
11 (91%) were sound and the remaining 
horse had lameness graded 0.5 of 5 (on 
the AAEP lameness grading scale). Ten 
more horses were treated in this manner 
by owner request, and seven of those went 
sound (two remained Grade 1 lame, one 
with upward fixation of the patella; and 
one was lost to follow-up).

“Rapid, sustained reduction in lame-
ness” and collapse of the joint space 

( fusion) occurred throughout the yearlong 
follow-up period, and Carmalt reported no 
injection complications, no need for rein-
jection in any horses, and no white hairs/
scarring at the injection site. He also noted 
that in one horse followed to three years, 
there was still no lameness. The team 
plans to recheck the horses at five years 
post-injection.

embryonic stem Cells and 
 Tendonitis repair

Fifteen percent of racehorse musculo-
skeletal injuries are related to tendons, 
with half of these occurring in the fore-
limb, and 75% of the forelimb tendon 
injuries affecting the superficial digital 
flexor tendon. In eventing horses, 50% of 
injuries involve a tendon or ligament. Un-
fortunately, there is a high recurrence rate 
in affected animals, with 50% of horses 
reinjuring their tendons within two years. 
This is likely because tendons heal by re-
pair through scar tissue formation rather 
than regeneration of tendon tissue. Ashlee 
Watts, DVM, Dipl. ACVS, described a new 
approach for regenerative therapy using 
fetal-derived “embryonic-like” stem cells 
for tendon repair.

Historically, regenerative therapy has 
involved the use of active molecules in the 
horse’s own blood such as those found in 
platelet-rich plasma (PRP), with its high 
concentration of trophic (nutritional) con-
stituents and growth factors, and stem 
cells derived from the horse’s own bone 
marrow, or fat. These adult-derived stem 
cells can form tissues from a single germ 
line, the mesoderm (the embryonic ori-
gin of all musculoskeletal tissues, includ-
ing tendon). Although targeting the germ 
line responsible for tendon development 
seems beneficial, it is possible that a stem 
cell with greater potency, or ability to form 
all three developmental germ layers, could 
lead to improved outcomes.  

Embryonic stem cells (ESCs, cells de-
rived from embryos or generated using 
 genetic means) have improved growth po-
tential and are pluripotent, meaning they 
can form any tissue type to produce opti-
mal healing. Unlike stem cells derived from 
an adult horse, ESC sources are available 
off the shelf, or over the counter, with im-
proved uniformity in the product. This is 
in contrast to cells isolated from the horse’s 
own bone marrow or fat, where the horse’s 
age and health status can affect the  ability 

embryonic stem cells  
have improved growth 

potential and are pluri-
potent, meaning they can 
form any tissue type to  

produce optimal healing.
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 exams on tendonitis samples demon-
strated reduced size of the lesions and 
more normal tissue patterns compared 
to the placebo control group.

Treatment with fdESC did not cause 
post-injection inflammation, and investi-
gators did not note any adverse reactions 
in the treated horses. New tendon cells 
were evident at eight weeks along with im-
proved tendon architecture, as evidenced 
by better cell shape and orientation, fill-
ing in of tendon lesions, and correct fi-
ber alignment. Watts stressed that fdESC 
treatment might elicit tendon regenera-
tion rather than repair with connective 
scar tissue but that longer-term studies are 
required to confirm this finding. 

Relevant to the equine athlete, she ex-
plained, better tendon healing could lead 
to reduced reinjury rates. H

of the stem cells to repair injury. Embryon-
ic stem cells are homogeneous (the same 
throughout) and, according to Watts, their 
greater potency might better contribute to 
repair and self-renewal for stronger tendon 
healing with less scar  tissue.

Because of the difficulty in isolation of 
equine ESCs, Watts and colleagues used 
a cell line derived from fetal tissue. Tradi-
tionally classified as an adult stem cell, fe-
tal-derived stem cells are embryoniclike in 
that they can be induced to express genes 
and proteins of pluripotency, essentially 
making them act like an ESC. Because of 
these similarities to ESCs, fetal-derived 
embryonic stem cells (fdESCs) have a low-
er stage of differentiation (are less commit-
ted to a single embryonic germ layer) and a 
greater self-renewal and expansion poten-
tial compared to adult stem cells from bone 
marrow or fat. FdESCs might also share 
beneficial characteristics with the adult de-
rived stem cell, such as immune privilege, 
allowing ‘non-self’ cells to be safely used 
without risk of immune rejection.

More oNLINe  See TheHorse.com/AAEP2010  
■  Watch the Joint Issues in Horses video, 

 TheHorse.com/Video.aspx?vID=473.

Scientists isolate cell lines of fdESC 
from early fetal tissue, specifically the 
brain. In their study, Watts and colleagues 
injected male fdESCs into tendon lesions 
of Thoroughbred and Thoroughbred-cross 
mares—this enabled tracking of fdESCs. 
Horses in the study were trained or raced 
animals that were treated one week after 
inducing tendonitis. 

The team members performed sequen-
tial ultrasound examinations at regular 
two-week intervals until the study hors-
es were euthanized at eight weeks after 
treatment injection. Ultrasound at four 
weeks revealed that tendon lesions had 
already reduced in size compared to pla-
cebo control treated tendons, but were 
not yet different in their accumulation 
of more normal fiber patterns. By eight 
weeks, there were significant improve-
ments in fiber pattern and architecture 
in addition to reduced tendon and lesion 
size in the fdESC treated tendons, indi-
cating improved healing as compared 
to control tendons. Post-mortem MRI 
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