
If Only They Could Talk

Our regular focus on equine health. This month

vet NEIL MECHIE considers the importance to a

horse’s well-being of Vitamin D.

ITAMINS are a group of organic substances that
are essential, in small quantities, to enable the
body’s  normal metabolism. They are not usually
synthesised in the body but they occur naturally

in certain foods, and an insufficient supply of any particular
vitamin can result in a deficiency-related disease.

A mineral is an inorganic substance necessary for the
maintenance of life and good health. Some are essential
components of bodily substances, such as the calcium in
bones and the iron in haemoglobin, whereas others help
regulate the activities of metabolism.

Vitamin D is actually a hormone.  An adequate provision of
sunlight results in the synthesis (photoproduction) of

V sufficient vitamin D from 7-dehydrocholesterol in the skin.
Hence, vitamin D is not required in the diet if sufficient
amounts of sunlight are received. Vitamin D must be present
for calcium and phosphorus to be absorbed, and a vitamin D
deficiency markedly reduces absorption of both minerals. 

The two major natural sources of vitamin D are
cholecalciferol (D3, which occurs in animals) or
ergocalciferol (D2, which occurs predominantly in plants).
Vitamin D2 and D3 are not equally utilised by the horse. It
appears that D3 may be many times more potent a source than
D2.

Vitamin D3 produced in the skin goes to the liver. Dietary
vitamins D2 and D3 are absorbed in the distal small intestine.

The absorbed vitamin D is transported to the liver where it is
hydroxylated to 25-hydroxycholecalciferol. This form is then
secreted back into the blood stream where it is further
hydroxylated in the kidney to one of two forms, either 1,25-
dihydroxycholecalciferol or 24,25-dihydroxycholecalciferol. 

The conversions of these vitamin D metabolites are under
hormonal control. Low blood calcium stimulates the secretion
of parathyroid hormone (PTH), which in turn stimulates the
release of these metabolites. 

Vitamin D metabolites have a three-fold effect on the body.
They increase the absorption of calcium, phosphorus, and
magnesium in the intestines; increase the release of calcium
and phosphorus from the bone; and increase the resorption of
calcium in the kidney.

Vitamin D3 (cholecalciferol) results primarily from
ultraviolet irradiation of 7-dehydrocholesterol synthesised by
the tissues of the horse and present in the skin. The vitamin is
then transported to the liver for utilisation.

Vitamin D2 (ergocalciferol) results from ultraviolet
irradiation of ergosterol, which is synthesised by plants. This
process does not occur until the plant has been cut and is
exposed to sunlight. Leaves have a higher concentration of
D2 than stems.

Foods naturally rich in vitamin D3 include fish oils and egg
yolks. Sun-cured forages have high levels of vitamin D2.
Hays that have been dried artificially with little exposure to
sunlight will not contain much vitamin D. Many commercial
horse feeds include vitamin D in the formulation in case the
animals are not receiving enough of the nutrient from other
sources. 

Lack of photoproduction of vitamin D3 or inadequate
dietary supplementation of vitamin D can lead to the failure of
bones to calcify normally. This metabolic disease is known as
rickets in young horses and osteomalacia in adults. It is rare in
horses in developed countries and fed on commercial feeds.

Modern horsemanship practices may however predispose
the horse to suboptimal intakes of vitamin D. Restricting the
amount of turnout for horses to less than two hours a day
prevents their bodies from having time to convert sufficient
vitamin D in the skin. 

In addition, during winter, conversion is less efficient
because of the lower intensity of light and is further
compounded by the use of rugs covering much of their bodies.
During summer, horses tend to be turned out at night when it
is cool and kept inside when the sun is shining.

At Mark Johnston Racing, the peace of

mind of our owners is a priority. This is why

we have included the vet fees in our

inclusive daily rate for horses in training. 

Neil Mechie did his veterinary degree at

the University of London. He then worked

for 14 months as an intern at the Minster Equine Hospital, York, where

his duties included surgical and colic work. After a spell at the

specialist equine practice of vet Simon Stirk, near Ripon,  Neil worked

for six months at Clevedale Veterinary Practice at Guisborough. 

Neil's keen interest in racing is heightened by the fact that he has

gained a permit to train his own NH horses. When not kept busy with

work by Mark, Neil spends time with his wife Lucy and young family.

John Martin is from the town of Stradbally

in County Laois in Ireland's Midlands.  He

was raised on a farm and from a young age

had ambitions to be a vet. 

He trained at University College in Dublin

and it was there that he first took an

interest in horse racing, which nurtured an

ambition to eventually specialise in working with horses as a vet.  

After graduating he took up a post at a veterinary hospital in Navan,

County Meath, before moving to England to join a practice in Louth,

Lincolnshire. 

He joined Mark Johnston Racing at the start of 2010, staying for

more than two years before returning to Ireland for a brief spell and

then resuming his position at the yard in April 2013.

The veterinary team 
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Supplementation with 800 to 1000 IU of vitamin D per kg
of dry diet has been found to be adequate to prevent
deficiency symptoms in growing horses. Supplementation at
this level with no exposure to sunlight does not produce bones
as strong as those in a horse that is maintained outside.
Optimal supplementation for horses with limited access to
sunlight is not yet known.

Here at Kingsley Park 1200IU/kg of vitamin D is fed as
part of our concentrate feed and further vitamin D should be
provided in the haylage made on Park Farm.

Extensive bone remodelling has been found in young
horses undergoing race training resulting in changes in
calcium, phosphorus and vitamin D levels in serum and bone.
Logically, anything that stresses the bone structure of the
horse (such as carrying the weight of the rider, or intensive
training and racing) will increase the amount of bone
remodelling, and therefore may increase the requirements for
vitamin D. 

An increase in vitamin D intake has been found to increase
efficiency of calcium and phosphorus absorption in the
intestinal tract, which would increase the supply of these
nutrients as needed in times of stress due to training.

Suboptimal Vitamin D provision has not yet been linked to
bone disease and fractures in racehorses probably due to near
sufficient levels being provided in commercial diets. This will
make up for increased needs due to the stresses of training
and the lack of natural vitamin D produced due to reduced
turnout. The full spectrum lights used in the stables here at
Kingsley Park may allow some natural vitamin D production
in the skin of our stabled horses.

Care must be taken when using supplements in addition to
commercial diets already supplemented with vitamin D.
Outward signs of vitamin D toxicosis (too much vitamin D)
are depression, decreased appetite with weight loss, and limb
stiffness. 

One study found that when young ponies were fed 14,000
IU vitamin D per kg body weight daily, acute toxicity and
severe calcification of the lungs, heart, kidney and other
organs occurred within 10 days. Chronic toxicity
(calcification of kidneys, rarefication of bone, severe weight
loss and death after three to four months) occurred when 3500
IU vitamin D per kg of body weight per day was fed. 

The tolerable dose varies with the intake of calcium and
possibly other nutrients which influence calcium metabolism,
such as phosphorus, magnesium, protein and vitamin A.
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