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Juvenile osteochondral conditions (JOCC) include a wide variety of joint-related lesions
that occur in growing foals. Osteochondrosis (OC) or osteochondritis dissecans (OCD)
is one type of JOCC that develops when there is a failure in the process of endochondral
ossification. The inflammation and damage that occurs at the articular cartilage
and underlying bone can result in the development of subchondral bone cysts and
osteochondral fragments which often require surgical intervention. The prevalence of
OCD varies depending on the age of the horse, the number of joints examined, and the
lesion inclusion criteria. Prevalence of JOCC lesions has been reported to be as high as
over 67% in both Dutch Warmbloods1 and in foals from a group of farms in Normandy.2
A variety of factors including genetics, breed, and growth rate to biomechanical stress
through exercise are thought to influence the development of OCD. Nutrition is another
important factor that influences OCD and is one area where therapy can be directed to
help prevent OCD and to manage OCD if it does develop.3,4
Dietary Energy
Young growing foals that consume more energy than
required often experience a rapid rate of growth. This
results in more body weight transmitted to bones and
joints that are unable to support the weight. Periods
of rapid growth that can occur if foals are fed an
inconsistent volume of a high energy feed, like a creep
feed, can also contribute to OCD and other JOCC like
physitis. Even foals that obtain all of their nutrients
from mare’s milk may experience a rapid rate of
growth that increases the risk of JOCC. Arguably, the
most important factor to prevent JOCC is to ensure
that young growing foals are fed to meet their nutrient
requirements, preventing excess caloric intake that
can lead to excessive weight gain at an early age. 5-8

Minerals
Mineral imbalances can also predispose the growing
horse to developing OCD. Adequate phosphorus
is required for proper bone mineralization, and a
deficiency could result in developmental disorders.

Calcium is also necessary for proper bone formation,
but excess should be avoided because this can
interfere with normal endochondral ossification. The
calcium to phosphorus ratio in the ration of a growing
horse should be between 2:1 to 3:1. Zinc is a trace
mineral that is important for bone development,
but excess dietary zinc has been linked to
osteochondrosis in foals.9 Dietary copper also plays a
significant role in the pathogenesis of OCD. Among its
many roles, copper is required for collagen formation
and stabilization. Osteochondrosis due to copper
deficiency has been reported in several species.10-12
Foals exposed to a copper deficient diet (either in
utero or through nursing or later offered as a copper
deficient feed) have been shown to be at a higher
risk of osteochondral lesions compared to foals that
are fed a copper-replete diet.13 Foals born to mares
that were supplemented with oral copper sulphate at
a rate of 0.5 mg Cu/kg body weight during the last
three to six months of gestation had OCD lesions at
150 days of age that were significantly less severe

than foals born from unsupplemented mares.14 The
authors speculated that the copper supplementation
had a protective effect and enabled foals to more
easily repair the OCD lesions that developed.
Silicon may also protect against OCD lesions. Silicon
is required for cartilage development and bone
mineralization.15,16 Calves supplemented with silicon
for nearly 6 months showed positive correlations
between the increased serum silicon and cartilage
collagen concentration.17 Pigs supplemented with
silicon had lower overall joint lesion severity scores
compared to non-supplemented controls.17 Silicon
supplementation in yearling horses, at 2% of their diet
for 45 days, may alter bone resorption as noted by a
reduction in the marker carboxy-terminal pyridinoline
crosslink telopeptide region of type I collagen.18
Because silicon supplementation was not shown to
resolve pre-existing lesions in 2 year old horses,19 it
may be prudent to begin silicon supplementation
earlier as a preventive, during in utero development
through to after the foal has been weaned. The
transfer of silicon from mare to foal is feasible since
silicon supplementation increases the silicon content
of mare’s milk.20 Silicon is a naturally-occurring
element and is rather ubiquitous in nature; however,
not all sources of silicon are the same. Choosing a
bioavailable silicon supplement is critical.
Figure 1. Plasma silicon after 8 weeks of supplementationA
in horses
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Thoroughbreds supplemented with zeolite,A a
natural form of silicon, for eight weeks demonstrated
significant increases in plasma silicon over nonsupplemented controls (Figure 1) suggesting this
product is a viable choice for silicon supplementation.

Amino Acids and Protein
Certain amino acids may afford some support against
severe OCD lesions. Methionine supplementation
has been associated with lower overall OC lesion
scores (a factor of lesion number and severity) in pigs,
a benefit attributed to methionine being either a sulfur
donor or precursor to SAMe.21 In this same study, the
combination of the non-essential amino acids proline
and glycine, both found in high quantities in collagen,
reduced overall lesion scores when compared to
non-supplemented pigs. Although controlling growth
spurts is important to preventing JOCC, one should
not drastically decrease protein intake while reducing
dietary energy intake. Severe protein malnutrition
during growth may result in improper bone
development in the horse.6

Managing Inflammation
Although not present in all cases of JOCC,
inflammation is a key factor in the diagnosis
of osteochondritis dissecans. Osteochondritis
dissecans exists when osteochondrosis is present
with accompanying synovial inflammation.22
Omega-3 polyunsaturated fatty acids (PUFAs)
are well recognized for their management of
various inflammatory conditions, although likely
most associate this with the long chain PUFAs,
eicosapentaenoic acid (EPA) and docosahexaenoic
acid (DHA). It is of note, however, that the shorter
chain PUFA, alpha-linolenic acid, also has antiinflammatory activities.23 A natural source of alphalinolenic acid is flaxseed. Although not studied
regarding OC/OCD, flax supplementation may
successfully control inflammation that is associated
with certain forms of JOCC in the horse when
synovitis is present.

Case Study A farm with a high incidence of JOCC began
supplementing pregnant and lactating mares with siliconA plus
a blend of polyunsaturated fatty acids, vitamins and mineralsB.
Supplementation of mares continued through weaning, at
which point foals were also supplemented. Clinical results
from the supplemented foals at one year of age suggest an
improvement in the incidence of JOCC within the herd. Three
quarter horse colts, each born to a dam with a strong history of
JOCC in offspring, currently have clean radiographs.

Putting it Into Practice
•    Supplement the pregnant and lactating mare with a
well-balanced vitamin, mineral, amino acid and antiinflammatory product to ensure adequate growth and
development of foal in utero and while nursing.
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