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The equine joint withstands many 
forces of nature—compression, 
strain, shear and concussion. 
Your trail horse relies upon his 
joints to support him as he takes 
you down the trail—over moun-
tains, through rivers and all types 
of footing—while keeping you 
safe. In this exclusive three-part 
series, you’ll gain a basic under-
standing of joint anatomy and 
learn valuable tips for optimal 
equine joint health. We’ll explore 
the equine joint’s remarkable 
interior design, learn how to spot 
the early warning signs of joints 
“going bad,” tell you which of your 
horse’s joints are most at risk, and 
give you the tools and skills you 
need to keep them sound and, if 
needed, restore them to health.

Your horse’s joints are 
essential to his long and 
useful life. Here’s how to 
keep them healthy, pain-
free and protected from 
disease and injury.
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Five Major Contributors to the

There are as least five contributors to the development of 
equine joint disease. Fortunately with nutrition, we can influ-
ence and slow down each of these five contributors. 

unhealthy joint

CHRONIC 
INFLAMMATION

Inflammation is a necessary 
response for healing and 
survival. However, continual 
exposure to the inflammatory 
response is a primary cause of 
joint disease.

Free radicals can degrade
the hyaluronic acid in synovial 
fluid, which results in loss 
of viscosity and can impair 
the joint’s ability to move 
smoothly without friction.

The hallmark of osteoarthritis 
is deterioration of articular 
cartilage, generally by 
enzymatic degradation of 
type II collagen and aggrecan 
by enzymes known as 
aggrecanase enzymes.

Although exercise is important 
for the growth and maintenance 
of healthy joints, overuse and 
exercise-related injuries are often 
contributors to the development of 
joint disease.

Everyday activity and exercise 
contributes to normal wear 
and tear on the joints. Chronic 
exposure to free radicals and 
inflammation also speeds
the aging process.
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Development of  Joint Disease

Early detection and proactive care of joint problems is ex-
tremely important because the structures within the joint—
especially joint cartilage—do not have the ability to heal and 
regenerate as well as many other 
tissues in the body. healthy joint

Various nutrients have been shown to decrease the
inflammatory response, including: Omega-3 fatty
acids, Glucosamine, Avocado/Soybean Unsaponifiables 
(ASU), Cetyl-Myristoleate, Antioxidants such as 
Vitamin C and Vitamin E. Botanical compounds such as 
boswellia serratta and turmeric.

Antioxidants help protect the joint against
degeneration caused by free radical damage.
Supplemental hyaluronic acid can augment
free radical-damaged hyaluronic acid
molecules which helps maintain synovial
fluid viscosity and normal joint function.

Omega-3 fatty acids decrease the activity
of aggrecanase enzymes in the joint and,
therefore, reduce cartilage breakdown.

Omega-3 fatty acids, antioxidants, silicon, ASU, MSM, 
and other cartilage building nutrients help slow the 
degenerative process, and aid in recovery by stimulating 
the growth and repair of cartilage components. Silicon 
supplementation helps support healthy bone density, 
cartilage synthesis and tendon and ligament strength.

Omega-3 fatty acids, antioxidants, and cartilage building 
nutrients protect against degeneration, which naturally
occurs with age.

Normal Synovial Membrane

Intact Collagen

Synovial Fluid

Normal Cartilage

Normal Cartilage

SOLUTION
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Why are joints critical 
to the health and useful 
life of the horse? 

PART I: HOW THEY WORK
Preventing joint injury and promoting optimum joint health 

are two of the most important things a horse owner, trainer or 
rider can do for their horse. These skills require an educated eye 
when observing your horse and his anatomy in motion. You need 
to know what your horse’s joints look like, feel like and flex like, so 
if a change occurs you can detect it early. You become your horse’s 
advocate by familiarizing yourself with what is “normal” for your 
particular horse. In general, a sound horse is able to stand, walk, 
trot and gallop evenly on all four legs (with or without a rider) 
and without short striding or head bobbing. Thus, you are able 
to recognize some of the signs of joint trouble brewing. 

You must be aware of increased temperature changes in the 
joint regions, joint distension, joint pain, decreased flexion or 
lameness. If any one or more of these signs appear, you need to 
know when to call your veterinarian for help. 

Based upon your veterinarian’s physical exam of your horse, 
he or she may recommend one or more of the following: decrease 
work or change footing, rider, shoeing, tack, nutrition or training 
schedule. It is possible that before a definite diagnosis or recommendations can be made, further 
joint and lameness evaluation may require medical technologies such as x rays, ultrasound, 
nuclear scintigraphy, nerve or joint blocks and even MRI of the area or areas. Your veterinarian 
can then properly diagnose exactly what to do for the problem area. 

Remember, early detection and proactive care of joint problems is extremely important 
because the structures within the joint—especially joint cartilage—do not have the ability 
to heal and regenerate as well as many other tissues in the body. Once full thickness damage 
occurs to the hyaline (articular) joint cartilage it may be too late to initiate treatment to repair 

Equine joint health can be adversely affected by poor conformation, overuse, poor 
nutrition, poor training and conditioning techniques, such as riding an unprepared 
horse on footing that is too deep, too hard or uneven. Early warning signs that 
one or more joints are troubled include heat, swelling, pain, shortened gait and 
reduced range of motion.

TIP: In a horse with 
healthy joints, all 
of the muscles of 

the fore and hindquarters 
show normal symmetry and 
size since there is no muscle 
atrophy from favoring one or 
more joints due to pain. To 
evaluate your horse’s muscle 
symmetry, stand on a chair 
in back of him while a helper 
holds his head straight and 
level. Look especially for 
any bulging or atrophy of 
the shoulder muscles and 
the muscles over the croup 
and hindquarters. Is your 
horse able to stand squarely 
and comfortably without 
constantly cocking one leg 
or shifting weight from one 
to the other?

“Healthy cartilage is able to act as a shock absorber, as it 
absorbs and dissipates energy and hydraulic pressure during 

the millions of cycles that each joint travels annually.”
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the cartilage degeneration. The 
goal and wish of every horse owner 
and rider is that their horse will 
have a very sound and healthy life 
and career. 

Joints Structure 
and Function: 
Things to Know 
More About

There are three types of joints: 
Fibrous, cartilaginous and syno-
vial. Fibrous joints are located in 
the skull region and are the least 
likely to be injured because they 
are relatively immobile. Carti-
laginous joints are also less likely 
to become arthritic or injured be-
cause they also move very little and 
are located in the vertebrae and 
the growth plates of long bones. 
Synovial joints are the hinge joints 
and ball joints that endure the 
most movement and are the most prone to arthritis and injury due 
to overuse and trauma. 

Synovial joints are made up of two bones with hyaline cartilage on 
the ends, plus a fibrous joint capsule, synovial membrane, collateral 
ligaments, subchondral bone, and synovial fluid. 

The amount of movement and range of motion of the synovial 
joints is critical for normal gait and soundness. The pain-free motion 
of synovial joints depends upon normal synovial fluid production and 
healthy hyaline (articular) joint cartilage, which is made up mainly 
of collagen and proteoglycans, hyaluronic acid, chondroitin sulfate 

and water. This hyalin cartilage and normal 
synovial fluid allows for the near frictionless, 
vibration-free sliding between the two oppos-
ing cartilage surfaces. 

If the synovial fluid is not normal (low 
viscosity) due to inflammation, trauma or 
excessive joint use, then the articular cartilage 
will become softened or fibrillated—one of 
the first degenerative changes leading to os-
teoarthritis. As a result, it will no longer able 
to hold enough water, resulting in too much 
friction when the joint is actively flexing and 
extending. This friction and vibration leads to 
more cartilage damage and fibrillation, which 
in turn leads to progressive degeneration of 
the cartilage and joint. 

The most common cause of cartilage dam-
age is trauma or overuse injury to the joint 
capsule, synovial membrane or cartilage. The 
repetitive or acute trauma causes pro-inflam-
matory cytokines, degradative enzymes and 
free radicals (the “bad guys”) to be released 
into the joint fluid, which leads to a down-
regulation of the production of hyaluron and 
lubricin by the synoviocytes of the synovial 
membrane (the “good guys”). 

These two cell-protecting glycoproteins 
are critical to providing a very low friction 
coefficient between the interface of both 
cartilage surfaces. Low friction levels keep 
the articular cartilage healthy and able to ex-
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EQUINE FETLOCK
(METACARPOPHALANGEAL)

JOINTThese representations 
of the equine distal 
limb, from the 
Glass Horse Project 
(www.3dglasshorse.com), 
reveal the complexity of 
the stay apparatus of the 
equine limb. The Glass 
Horse is an engaging 
interactive exploration 
of equine anatomy that 
combines interactive 
models with informative 
narrations and detailed 
animations.
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pand and compress as it absorbs 
and releases water with each step. 
Healthy cartilage is able to act as 
a shock absorber as it absorbs and 
dissipates energy and hydraulic 
pressure during the mil l ions 
of cycles that each joint travels 
annually. 

One factor often overlooked 
is that to have a strong, healthy 
joint with good articular cartilage 
requires strong, healthy elastic 
bone (subchondral bone) that 
must be structurally sound in 
order to solidly support the joint 
cartilage. 

The major equine joints most 
subject to injury are the synovial 
hinge joints of the forelimb and 
hindlimb. The propensity to 
injury depends upon the breed 
and size of horse, conformation 
of the horse and type of discipline 
the horse is involved in. Train-
ing techniques and quality of 
footing have a lot to do with how 
much risk there is to joint health. 
Performance horses commonly 
exhibit problems in the fetlocks 
(high motion), coffin joints, pas-
tern joints, hocks, carpi (knee), 
stifle, shoulder, elbow and hip in 
this relative order of frequency 
of injury. 

A Closer Look at 
Healthy Joints

The synovial joints of the 
horse are made up of hyaline car-
tilage, synovial fluid, fibrous joint 
capsule, synovial joint capsule and collateral 
ligaments. Let’s take a closer look at three key 
joint cartilage components.

Glucosamine, an amino sugar, is a pre-
cursor to the compression-resistant com-
ponents of cartilage called glycosaminogly-
cans. Glucosamine decreases the activity of 
collagen-degrading enzymes and increases 
cartilage protein synthesis.1,2 Long-term 
supplementation studies in humans indicate 
that glucosamine slows the progression of 
osteoarthritis3 and may be as efficacious as 
ibuprofen in relieving arthritic pain4. 

The results of similar studies in animals 
indicate that glucosamine supplementation 
reduces the ill effects of osteoarthritis on car-
tilage and subchondral bone5,6 and treatment 
of equine cartilage harvested tissue (explants) 
with glucosamine reduces the destructive 

Factors Contributing  
to Lameness
While not all of these factors can be attributed 
to loss of normal joint function, be aware that 
any chronic imbalance in a horse’s lifestyle can 
contribute to lameness.
›› Training to fatigue is a common cause of joint 

problems, because the fatigued muscles no 
longer act as shock absorbers for the joints and 
the joint then endures much greater pressures. 

›› Training on poor or deep footing creates fatigue 
and over extension of the synovial joints leading 
to joint inflammation and cartilage injury. 

›› Horses that travel “heavy on the forehand” are 
more prone to joint wear and tear as are horses 
asked to do a lot of movements like excessive 
jumping, sliding, spinning or too much repetitive 
circle work (i.e., longeing, round-penning).

›› Chronically imbalanced feet (mediolateral or 
dorsopalmar imbalance) 

›› Neurological dysfunction such as Wobbler’s 
syndrome 

›› Poor nutrition or mineral imbalance
›› Conformational weaknesses/a poor genetic 

hand, such as extreme toeing in or out, sickle 
or post hocks, offset or calf knees, poor loin 
coupling, straight pasterns/shoulder, etc.

›› Unidentified or unresolved dental issues
›› Back pain, most often from poor saddle fit or be-

ing ridden too early (spinal growth plates remain 
open until about age 6 or 7 in most horses)

›› Chronic body soreness or tying up
›› Laminitis
›› Thrush

effects of interleukin 1-ß and synthesis of 
inflammatory mediators7,8 such as cytokines.

Hyaluronic acid is a key component of the 
synovial fluid that nourishes, lubricates and 
protects the joint. Hyaluronic acid is one of 
the building blocks for proteoglycans, such 
as aggrecan, which stimulates the formation 
of cartilage components from equine stem 
cells9 and has anti-inflammatory actions in 
the synovial fluid by inhibiting prostaglandin 
E, or PGE10. 

Silicon is a micronutrient required for 
normal formation of cartilage and bones. In 
fact, consumption of diets deficient in silicon 
by growing chicks results in abnormalities in 
articular cartilage formation, bone develop-
ment and growth of the comb11.

continued next page
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For more information about the 
best products for joint care for 
your horse, see:

Adequan, p.27

Equilite | Arenus, p. 14

Horse Health USA, p.43

Jeffers Equine, p.50

Platinum Performance, p.84

Source, Inc., p.20
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Doug Herthel, DVM, founded the Alamo Pintado Equine Medical 
Center together with his wife Sue in 1972 on the central coast of 
California. Instrumental in bringing about a biological approach to 
healing, Dr. Herthel continues to advance equine surgery and the 
use of hyperbaric oxygen therapy, adult stem cell therapy and clinical 
nutrition in veterinary medicine. In 1996, he developed Platinum 
Performance® to speed healing in equine patients after orthopedic 
surgery. With an interest in endurance riding, Dr. Herthel and Sue are 
proud to have twice entered and finished the Tevis Cup Ride, a 100-
mile one-day ride through the Sierra Nevada Mountains.

REFERENCES/LITERATURE CITED 
1 Piperno M, Reboul P, Hellio Le Graverand MP, et al. Glucosamine sulfate modulates dys-
regulated activities of human osteoarthritic chondrocytes in vitro. Osteoarthritis and Cartilage 
2000;8:207-212. 
2 Dodge GR, Jimenez SA. Glucosamine sulfate modulates the levels of aggrecan and matrix me-
talloproteinase-3 synthesized by cultured human osteoarthritis articular chondrocytes. Osteoar-
thritis and Cartilage 2003;11:424-432.  
3 Reginster JY, Deroisy R, Rovati LC, et al. Long-term effects of glucosamine sulphate on osteo-
arthritis progression: a randomised, placebo-controlled clinical trial. The Lancet 2001;357:251-
256. 
4 Muller-Fabender H, Bach GL, Haase W, et al. Glucosamine sulfate compared to ibuprofen in 
osteoarthritis of the knee. Osteoarthritis and Cartilage 1994;2:61-69.  
5 Wang Y, Prentice L, Vitetta L, et al. The effect of nutritional supplements on osteoarthritis. 
Altern Med Rev 2004;9:275-296. 
6 Tiraloche G, Girard C, Chouinard L, et al. Effect of oral glucosamine on cartilage degradation 
in rabbit model of osteoarthritis. Arthritis Rheum 2005;52:1118-1128.  
7 Fenton J, Chlebek-Brown K, Caron J, et al. Effect of glucosamine on interleukin-1-conditioned 
articular cartilage. Equine Vet J 2002:219-223. 
8 Fenton JI, Chlebek-Brown KA, Peters TL, et al. Glucosamine HCl reduces equine articular 
cartilage degradation in explant culture. Osteoarthritis and Cartilage 2000;8:258-265.  
9 Hegewald A, Ringe J, Bartel J, et al. Hyaluronic acid and autologous synovial fluid induce 
chondrogenic differentiation of equine mesenchymal stem cells: a preliminary study. Tissue Cell 
2004;36:431-438. 
10 Kawcak C, Frisbie D, Trotter G, et al. Effects of intravenous administration of sodium hyaluro-
nate on carpal joints in exercising horses after arthroscopic surgery and osteochondral fragmen-
tation. Am J Vet Res 1997;58:1132-1140.  
11 Carlisle E. In vivo requirement for silicon in articular cartilage and connective tissue forma-
tion in the chick. J Nutr 1976;106:478-484.

Doug and Sue pay a visit to 
Well Armed, who over-

came joint problems to win 
the world’s richest horse 

race, the Dubai World 
Cup, two years ago, by a 

record 14 lengths.

When things go wrong
Equine joint health can be adversely af-

fected by numerous causes, such as poor 
conformation, overuse, poor nutrition, poor 
training and conditioning techniques, such 
as riding an unprepared horse on footing that 
is too deep, too hard or uneven. Early warn-
ing signs that one or more joints are troubled 
include heat, swelling, pain, shortened gait 
and reduced range of motion (“loss of use”).

Acute vs. chronic 
inflammation:  
How to tell the 
difference 

Acute inflammation of the joint or joints 
usually involves recent evidence of one or more 
of the following: local increase in heat, exces-
sive synovial fluid production (joint capsule 
distention), mild to moderate lameness, pain-
ful joint flexion and painful local palpation. 
Chronic inflammation can be associated with 
mild to moderate long-standing manifesta-
tions of any or all of the above symptoms. 

Oftentimes in chronic joint inflammation 
though, the joint capsule will be thicker than 
normal, range of motion will be much less than 
normal and flexing the joint may cause mild to 
moderate pain. X rays of an acutely inflamed 
joint can be quite normal whereas x rays of a 
chronic joint may be normal or show some 
joint space narrowing. 

Any one of these signs indicates the need 
for further investigation by a veterinarian to 
determine the cause and severity of the joint 

“The most common cause of 
cartilage damage is trauma or 

overuse injury to the joint capsule, 
synovial membrane or cartilage.”

problem. Further examination may only mean 
a physical exam, or it could also entail the use 
of x rays, ultrasound, scintigraphy or MRI. 
The most important factor is early detection, 
which can lead to early correction, timely 
treatment and a return to soundness.  

PART TWO IN
JULY 2011 ISSUE

“How to Keep Joints Healthy”


