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Essential Fatty Acid Supplementation
as a Preventative for Carbohydrate

Overload-Induced Laminitis

Kelly A. Neelley, DVM and Douglas J. Herthel, DVM

Essential fatty acid supplementation prevents laminitis in horses challenged with carbohydrate
overload. Possible mechanisms that would explain these findings include the known effects that
essential fatty acids have on inflammation, vasoconstriction, hypertension, and coagulation in

laboratory animals and man.
249, Los Olivos, CA93441.

1. Introduction

The onset of laminitis is a devastating disease seen
in horses. Etiologies include carbohydrate over-
load, endometritis, endotoxemia, grass overload, and
surgical complications.'-® Despite extensive re-
search concerning the etiology and pathophysiology
of laminitis, the mechanism of the disease is still
incompletely understood.

There have been conflicting theories concerning
the mechanisms of the disease and how the etiologies
are possibly interrelated. Questions have been
raised concerning vasoconstriction, anastomotic
shunting, hypertension, endothelial damage, and
mucosal damage. Itis now commonly accepted that
laminitis, despite the inciting factors, is a vascular
disease that causes area of ischemia and necrosis
within the hoof.”-12 At present, there are no known
preventatives for laminitis of alimentary origin once
the carbohydrate has been ingested and digested.

Essential fatty acid (EFA) supplementation has
been studied extensively in human medicine to
prevent and treat cardiovascular disease, hyperten-
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sion, and inflammation.’3-® Little research to date
has been conducted in the horse to examine the
possible relationship between EFA supplementation
and the prevention of alimentary laminitis.

The purpose of this research was to determine
whether or not a diet supplemented with EFA's
would affect the outcome of carbohydrate overload-
induced laminitis. Because acute laminitis is most
commonly diagnosed on clinical signs,® the param-
eters were based on the presence and severity or the
absence of clinical signs. The other causes of lami-
nitis were not addressed in this study.

2. Materials and Methods

Twelve mature horses that were healthy and free of
clinical and radiographic signs of laminitis were
used. Complete blood counts, coagulation, and se-
rum biochemical profiles were analyzed just before
carbohydrate challenge. Six horses (the principals)
received 1 cup of the EFA supplement? orally twice
daily for a minimum of 1 month before being chal-
lenged with carbohydrate and continued to receive
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the supplement throughout the experimental period.
Six horses (the controls) received no supplementation.

Each horse was sedated with detomidine® and
given the laminitis ration® through a nasogastric
tube.’® The full dose was administered at one time.
During the following 48 h (experimental period),
each horse was evaluated at 4-h intervals. Param-
eters measured included vital signs, feces, presence
or absence of digital pulses, warmth of the hoof, and
the presence, severity, or absence of lameness.
Lameness severity was graded according to the
guidelines determined by Obel.*

3. Results

All six principals showed similar trends in their
coagulation profiles. Activated clotting times were
increased and thrombin times were decreased.
Platelet counts and all other parameters were within
normal limits. The six controls showed no abnor-
mal values.

All 12 horses in this study developed signs of
gastrointestinal disturbance within 12 h of receiving
the ration. Of the six principals, one horse exhib-
ited a transient mild increase in digital pulses
without lameness that dissipated without therapy.
All six controls exhibited increased digital pulses,
warmth over the hoof wall, and lameness (two horses
had Obel grade I lameness, three horses had Obel
grade Il lameness, and one horse exhibited Obel
grade Il lameness) within 24 h. After 48 h of
observation, the experiment was terminated and the
controls were treated with bute.d

4. Discussion

Based on clinical signs, laminitis was prevented in
those horses receiving the supplement. The princi-
pal horses showed alimentary signs induced by
carbohydrate overload, as expected, but failed to
show expected signs of lameness brought on by
carbohydrate overload.

The proposed mechanisms by which EFA's pre-
vented signs of lameness in this study include (a)
decreased inflammation, (b) decreased vasoconstric-
tion, (c) control of hypertension, and (d) effects on
coagulation. Determining how EFA’s prevent lami-
nitis following carbohydrate overload is made more
difficult by the fact that the mechanisms involved in
the onset of carbohydrate-overload induced laminitis
are still not completely understood.

5. Conclusions

To summarize briefly, the use of anti-inflammatories
in the treatment of laminitis®45220 and the histo-
logic evidence that inflammation plays a major role
in the pathology of laminitis® provide evidence that
EFA's may decrease signs of laminitis by inhibiting
inflammatory mediators.1622 EFA's are known to
decrease systemic hypertension in man'41” and may
have the same effect in horses. According to the
theory that hoof blood flow increases during acute
laminitis as a result of decreased vascular resistance
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and systemic hypertension,® EFA resolution of hyper-
tension may prevent laminitis. Current research
involving the use of heparin as a therapeutic modal-
ity?! may point to the effect EFA's have on diminish-
ing platelet aggregation. This is surmised by the
fact that EFA's are known to decrease platelet aggre-
gation in man.13.15.17

A conclusive determination of the mechanisms
involved requires further research, including in-
depth vascular studies to determine the effects of
EFA's on the blood flow to the foot during a carbohy-
drate-overload insult.
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aPlatinum Performance, Platinum Nutrition, Lompoc, CA 93436.

bDetomidine, Pfizer Animal Health, Pfizer Inc., West Chester,
PA 19380; dosage of 0.3 mg/kg IV.

¢Special laminitis ration, Dr. D. Hood and the Hoof Project,
Texas A & M College of Veterinary Medicine, College Station, TX
77843; dosage of 17.6 g/kg of body weight.

dPhenylbutazone, Burns Veterinary Supply, Inc., Rockville Cen-
tre, NY 11570; dosage of 2 g g 12 h IV for 3 days.
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