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Down on the Farm

by MARK LLEWELLYN

The formation of ordinary rust is
not a chemical enigma and is perhaps
the most familiar example of oxida-
tion. A mixture of moisture and oxy-
gen chemically attacks metal, and in
time corrosion creates a reddish-
brown, brittle coating that weakens
and ultimately destroys the metal. Just
as destructive, although invisible to the
eye, is the oxidation that occurs at the
cellular level in horses and other mam-
mals. The end result of unchecked oxi-
dation in the bodies of equine athletes
may be muscular fatigue severe enough
to compromise performance.

Oxidation is a normal metabolic
process that allows horses to transform
the carbohydrates, fats and proteins
they devour in meals to energy—ener-
gy to grow, perform and reproduce.
One unfortunate, although completely
unavoidable, spin-off of oxidation is
the creation of free radicals, com-
pounds that have the potential to
irreparably damage cells. Free radicals
are particularly harmful to cell mem-
branes, structures responsible for keeping
destructive entities away from delicate
inner organelles.

Under normal circumstances, sub-
stances called antioxidants thwart
much of the wreckage caused by free
radicals. However, oxidation speeds up
during athletic effort due to increased
oxygen consumption and accelerated
aerobic metabolism. In instances of
strenuous exercise, natural stores of
antioxidants have difficulty providing
sufficient protection against the cas-
cade of free radicals generated from
aerobic metabolism. Supplementation
of antioxidants is therefore necessary
to help ward off the ill effects of mass-
produced free radicals associated with
intense exercise. Horses with an inade-
quate reserve of antioxidants may
experience muscle soreness or stiffness
during an exercise bout, as well as pro-
longed recovery following hard work.

Antioxidants for
Tip-Top Performance

The All-Star Antioxidants

Vitamin E contributes most gener-
ously to the natural antioxidant defenses
of the horse. The term vitamin E is
actually a collective one that encom-
passes eight distinctive compounds of
plant origin. These eight are divided
into four tocopherols and four
tocotrienols. Of these, only two, alpha-
tocopherol and gamma-tocopherol,
have antioxidant properties, and alpha-
tocopherol is the most biologically
active. On the cellular level, alpha-
tocopherol embeds in cell membranes
and protects cells from the ravages of
free radicals. Alpha-tocopherol has an
affinity for fat and is therefore attracted
to cell membranes, which are com-
posed of polyunsaturated fatty acids.

Feeds typically fed to horses have
variable vitamin E concentrations.
Cereal grains such as corn, oats and bar-
ley contain minimal vitamin E, and pro-
cessing may further decrease vitamin
activity. Drying corn artificially, for
example, reduces the alpha-tocopherol
level by as much as 50 percent. And,
while vegetable and soybean oils possess

substantially more vitamin E than
grains, refining can diminish content.
Even if they undergo only minimal refin-
ing, these oils have such low inclusion
rates in diets that their contribution to
total vitamin E intake is miniscule.

Horses may derive sufficient amounts
of vitamin E from fresh forage or hay;
however, the vitamin content abates as
forages mature and are harvested. Up to
90 percent of vitamin activity may be lost
between the pre-bloom or boot stages
and complete heading out in grasses.
Losses also occur in legumes, although to
a lesser extent. Storage negatively
impacts vitamin composition as well. In
one month, for instance, a 50 percent
loss in vitamin E can occur in stored hay.

Because of the irregularity in vita-
min E content of forages and other
feedstuffs, the nutrient is often added
to fortified feeds. Synthetic forms of
vitamin E are absorbed well by horses.
However, natural forms are far more
digestible and natural tocopherol is
thought to be preferentially used by
horses during digestion.

Deficiencies of vitamin E are often

California Thoroughbred








