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Biotin and
zinc have 

been shown to
be important

to hoof 
horn health.

The influence of modern confinement systems
and demand for maximum production have been
shown to negatively impact hoof horn quality in
c a t t le and swine. In these animals, ho of quality has
been reported to de t e r i o rate to the point that ani-
mals become lame and production ultimately
s u f f e rs.

Ho rses also ex p e r i e nce ho of difficulties.
C o m mon pro b le ms reported inc l ude crac k i ng or
c r u m b l i ng ho ove s, inability of the ho rse to “ho ld ”
s hoes and, ultimately, lame ness which de c re a s e s
p e r fo r m a nce and hampers pro d uction. The serious
e c o nomic impact of ho of pro b le ms in ho rses is
summarized in the old ad age “no ho of, no ho rs e. ”

J ust like skin, the appeara nce and integrity of
t he ho of is a mirror of the health, enviro n me nt
a nd nutritional state of the ho rs e. It is not diffi-
cult to visualize how a ho rse in poor health could
suffer from ho of pro b le ms. Likew i s e, animals
which are confined to a small area, such as a stall,
can deve lop low quality ho oves which may be a
result of poor enviro n me ntal cond i t i o ns. Manu re
a nd mo i s t u re can act to ge t her to break down the
i nt racellular ceme nt i ng substances which ulti-
mately ho ld the ho of to ge t he r.

■ Essential Nutrients for Hoof Grow t h :
T he importance of a balanced diet for sound ho of
g rowth has only re c e ntly been recognized. Seve ra l
nu t r i e nts are essential for proper ke ra t i n i z a t i o n ,
t he process that builds ho of horn. 

To date, the nu t r i e nts which are known to be
e s s e ntial for ho of growth inc l ude amino ac i d s
(especially sulfur-cont a i n i ng amino acids such as
me t h i o n i ne), fatty ac i d s, mac ro m i ne ra ls inc l ud i ng
c a lcium, micro m i ne ra ls like zinc and iodine, and
v i t a m i ns, most notably biotin.

■ Amino Acids: A m i no acids are the build i ng
b lo c ks of protein, inc l ud i ng ke ratin, the primary
p rotein associated with the equine ho of. Ke ratin is
unique in that it cont a i ns an abund a nce of sulfur.
Sulfur to sulfur (disulfide) bonds are re s p o ns i b le
for the cro s s - l i n k i ng of ke ratin pro t e i ns within the
ho of. These bonds affo rd the ho of much of its
s t re ngth. If sulfur-cont a i n i ng amino acids are lim-
ited in the diet, inc o m p lete cro s s - l i n k i ng can
o c c u r, re d uc i ng the stre ngth of the ho of .

■ Fatty Acids: Fatty acids are compone nts of
c o m p lex lipids which form the int e rcellular ceme nt

that binds the individual cells of the ho of .
In addition, lipid material is re s p o ns i b le
for fo r m i ng the ex t racellular perme a b i l i t y
b a r r i e r. This permeability barrier cont ro ls
t he hyd ration state of the ho of and, ulti-
m a t e l y, its hard ne s s.

■ M i n e rals: C a lcium is re q u i red for no r-
mal hoof growth. It is involved with a
number of calc i u m - de p e nde nt tra ns g l u t a-
minase enzymes. These enzymes are
necessary to cross-link prot e i ns which
form the pro t e c t i ve layer of 
the hoof. 

A significant portion of the body’s zinc
is fo u nd in the epidermal tissues inc l ud i ng
skin, hair, and hoof. Zinc deficiency in
farm animals has long been associated
with para ke ra to s i s. This disease is charac-
terized by a dermatitis resulting in a
rough, dry hair coat. Zinc is invo l ved in a
number of enzymatic re ac t i o ns cont ro l l i ng
p rotein me t a b o l i s m .
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All animals re q u i re iodine in their diets. Io d i ne func-
t i o ns within the body in the sy nt hesis of thy ro i d
ho r mo ne s, which in turn cont rol growth and deve lo p me nt
of all tissues.

■ Biotin: T he best-known function of biotin is as a pro s-
t hetic group in enzymes cont ro l l i ng gluc o ne o ge nesis and
l i p o ge ne s i s. Biotin has also been proposed to act as a ho r-
mo ne in the ac t i vation of protein (ke ratin) sy nt he s i s.

■ Equine Hoof Research: S eve ral studies have been
c o nd ucted to de t e r m i ne the value of supple me nt i ng equine
d i e ts with specific nu t r i e nts in the hope of positive l y
i m p ac t i ng ho of sound ne s s. One such stud y, cond ucted by
L i nden and co-wo r ke rs, supple me nted d-biotin in a do u b le -
b l i nd study to 42 Lipizzaner stallions. In this stud y, 26 
s t a l l i o ns we re fed 20 mg of d-biotin per ho rse per day for 2.5
ye a rs. A cont rol group of 16 stallions we re fed a plac e b o .
After 14 mo nt hs of supple me ntation, ho of condition wa s
de t e r m i ned to be 30% better in the d-biotin-supple me nt e d
ho rses compared with the ho rses re c e i v i ng the placebo. The
b e neficial effects of biotin on ove rall ho of condition are con-
s i s t e nt with the re s u l ts of case histories reported by thre e
additional re s e a rch gro u p s. 

Re s e a rch has also been cond ucted with the org a n i c
( c helated) form of zinc. Ott and Johnson from the
U n i ve rsity of Florida reported that ho of growth was gre a t e r

in ye a r l i ngs fed an organic form of zinc compared with
t hose fed ino rganic zinc. Furthe r, re s e a rch from Germany
( C o e nen and Spitzlei) fo u nd weak ho of horn cont a i ned le s s
z i nc than stro ng, he a l t hy ho r n .

■ K E R - A- Form Hoof Supplement: Nutritional
Support for the Hoof In fo r mu l a t i ng a nu t r i t i o n a l
s u p p le me nt to support sound ho of growth, the nu t r i t i o n-
i s ts at Ke nt ucky Equine Re s e a rch first cons i de red the
re s e a rch cond ucted on ho of growth. Biotin and zinc we re
t he first two ing re d i e nts put into the fo r mula. The inc l u-
sion rate of d-biotin is 20 mg per ounc e, the
c o nc e nt ration fo u nd to significantly improve ho of cond i-
tion score in the do u b le - b l i nd study of Linden and
c o - wo r ke rs. Organic zinc was also inc l uded in the fo r mu l a .
A special chelated form of zinc was chosen for its critical
s u l f u r - c o nt a i n i ng amino acid me t h i o n i ne. Fatty acids are
k nown to be important compone nts of the ho of and we re
i nc l uded as a compone nt of both lecithin and ex t r ude d
g ro u nd soy b e a ns, the carrier used in KER- A- Fo r m .
E x t r uded soy b e a ns are also an exc e l le nt source of pro t e i n
a nd other essential amino ac i d s. Finally, any supple me nt
is useful only if the ho rse can efficiently utilize its nu t r i-
e nts. Ke nt ucky Equine Re s e a rch has inc l uded a source of
l i ve yeast culture to aid in the assimilation of KER- A-
Form. Labora tory tests have shown live yeast culture
i nc reases the digestibility of seve ral nu t r i e nts.
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quids and humans have had a long and storied
association since the first ho rse was captured and
h a r nessed for us e. Over the centuries man has bre d
ho rses for a variety of specific uses and the equids
that have deve loped show the re s u l ts of this bre e d-
i ng in their size, speed, tempera me nt and ability.
The very different types of horses from the
M i n i a t u re to the Tho ro u g h b red and Draft do have
many distinctly unique needs but one they all
s h a re is the need for a sound and balanced diet to
help them to maintain a he a l t hy body struc t u re.

S t eve Caddel of Hallway Feeds has spent the last
10 ye a rs wo r k i ng on a unique pro ject with
Ke nt ucky Equine Re s e a rch Pre s i de nt Dr. Joe Pag a n
that has invo l ved mo n i to r i ng the we i g ht and
g rowth of over 10,000 Tho ro u g h b reds in cent ra l
Ke nt ucky from birth to eighteen mo nt hs. Mr.
C addel has combined this ex p e r i e nce with a life-
lo ng int e rest in and association with ho rses to
b e c o me a highly re g a rded re s o u rce for people
wa nt i ng information on their ho rs e ’s nu t r i t i o n a l
health and body struc t u re. He ex p l a i ned, “In 1983
re s e a rc he rs at Texas A&M Unive rsity led by Dr. R.
He n ne ke deve loped a process called cond i t i o n
s c o r i ng that wo u ld allow people to mo re ac c u ra t e-
ly de t e r m i ne the ove rall health of their ho rs e s. Dr.
He n ne ke took a system de s i g ned for the cattle
i nd ustry and adapted it for ho rs e s. Many othe r
re s e a rc he rs have modified Dr. He n ne ke ’s design as
mo re information has become ava i l a b le. This sys-
tem takes into ac c o u nt mo re than the we i g ht of
t he ho rse as de t e r m i ned by scale, re g ression equa-
tion, or we i g ht tape. ”

Me a s u re me nts de t e r m i ned by feel and sight
o b s e r vation of the ho rs e ’s mus c le to ne and fa t
de p o s i ts help to de t e r m i ne the ove rall score of a
ho rs e. Rang i ng from 1 to 9 or, in a modified ve r-
sion, from 0 to 5, ho rses are judged to be poor,
very thin, mo de rately thin, mo de ra t e, mo de ra t e l y
f le s hy, fle s hy, fat, and ex t re mely fat. Ac c o rd i ng to
M r. Caddel, howeve r, the use of each ind i v i d u a l
animal as well as the bre e d i ng and body fra me
must be taken into ac c o u nt .

He said, “Ho rses have been bred for specific
purposes for so many ye a rs that very distinct dif-
f e re nces have evo l ved between breeds and types.
For ins t a nc e, many draft and pony breeds we re

deve loped to be wo r k i ng animals. As such, they
ne e ded not only to be able to perform their give n
t a s ks, such as pulling coal carts in mine s, but they
ne e ded to be economical animals as well. The go a l
was to pro d uce an animal that could de l i ver the
m a x i mum amo u nt of work for a minimum amo u nt
of cost in feed. The end result is that many dra f t
a nd pony breeds are what we wo u ld cons i der “e a sy
ke e p e rs” and do not re q u i re large amo u nts of fo r-
age or feed to be able to maintain their we i g ht
a nd mus c le to ne. Fed well and placed on lush pas-
t u re, these ho rses are candidates for obesity and
t he inhe re nt pro b le ms that come with it such as
colic and laminitis. “

He cont i nued, “Tho ro u g h b reds have deve lo p e d
over ye a rs of sele c t i ve bre e d i ng to tra vel distanc e s
at high speeds. These ho rses we re typically bre d
by people who did not take the costs of maint a i n-
i ng the animals into cons i de ration. The commo n
t h i n k i ng was to breed the best to the best in
hopes of ge t t i ng the best. It takes so many calo-
ries just to move the body fo r wa rd befo re you can
ask for speed. Bre e de rs prov i ded higher amo u nts
of feed and better pastures to these ho rses and ,
over the course of cent u r i e s, these ho rses evo l ve d
i nto animals that seem to re q u i re mo re calo r i e s. ”

In the case of Tho ro u g h b reds the body cond i-
tion of choice is de t e r m i ned by the function of the
animal. A rac e ho rse could not run efficiently car-
r y i ng an excess of we i g ht. To perform at an
o p t i mum level, Mr. Caddel stated, “A Tho ro u g h b re d
in tra i n i ng sho u ld have a body condition score in
about the 4+ to 5 ra nge, mo de rately thin to mo d-
e ra t e.” This condition score is described as a ho rs e
with a slight ridge alo ng his back, and a fa i nt out-
l i ne of ribs discernible. Ho rses with a 4+ cond i t i o n
s c o re also have a small amo u nt of fat aro u nd the
t a i l he ad, and their ne c ks, withe rs and sho u lde rs
do not appear noticeably thin. 

Most ple a s u re ho rs e s, ac c o rd i ng to Mr. Cadde l ,
a re best kept in the 5+ to 6 ra nge cons i de red mo d-
e rate to mo de rately fle s hy. This is indicated by a
flat back perhaps with a slight cre a s e, a bit of fa t
over the rib cage, a fat ro u nded tailhe ad, and fa t
b e g i n n i ng to be deposited alo ng the withe rs,
b e h i nd the sho u lde rs, and alo ng the ne c k .

Body condition scores can also be helpful in
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