Equine M etabolic Diseases and
Laminitis

Elizabeth (Betsy) Lordan, DVM

Monday, 20 April 15



2 Major Metabolic Diseases
Associated with Laminitis

Cushings Disease (PPID):

Tumor of the pituitary gland alters production of
regulatory hormones

Equine Metabolic Syndrome:

An endocrine disorder associated with obesity and
subseguent insulin resistance

Both diseases can be characterized by Insulin
Resistance!
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Equine Metabolic Syndrome:
What Is I1t?

An endocrine disorder
assoclated with:

e Obesity/Regional
Adiposity (fat pads)

 Insulin Resistance

e Hyperinsulinemia
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How do horses get EMS?

Overfeeding Is probably the number one
cause of EMS

e Some horses are more prone than others,
but owners need to be aware that by
allowing a horse to become obese, we
are essentially killing them with
Kindness.
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Equine Metabolic Syndrome:
Who is at risk?

“Easy keepers’
— require less calories to maintain
body weight
o Certain breeds proneto
obesity:
— Ponies, Morgans, Arabians,
Saddlebreds, Paso Finos,

Quarter Horses and Tennessee
Walkers
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Pregnant Mares

Insulin resistance is a common finding In
pregnant mares

e Helps shuttle glucose to the growing foetus

« Can exacerbate pre-existing metabolic
conditions and cause problems

* Be conscientious of your mare’s condition at
conception and throughout the pregnancy

» Better mare management means many foals for
years to come
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What does obesity look likein the
hor se?
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Regional Adiposity
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Regional Adiposity
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Regional Adiposity
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Regional Adiposity
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Insulin Resistance

When a horse Is obese, fat deposits exhaust
their normal storage areas and are then directed
to other places such as skeletal muscle, liver
and pancreatic tissues.

 Fat cells release inflammatory products. These
tissues eventually stop responding

appropriately to insulin and insulin resistance
develops.
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Reviewing the function of insulin

When a normal animal eats, the body converts
food material into glucose and glucose levels In

the blood rise.
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Reviewing the function of insulin

Insulin 1s @a hormone produced In the pancreas
which functions within the body to move glucose
from the bloodstream into the cells to provide the

body with energy
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Reviewing the function of insulin
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Reviewing the function of insulin

Insulin resistance is when glucose levels in
the blood remain high because they falil
to respond to insulin

Monday, 20 April 15



Reviewing the function of insulin

Insulin resistance is when glucose levels in
the blood remain high because they falil
to respond to insulin

More insulin Is produced and both the insulin and
glucose levels in the blood are high
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Reviewing the function of insulin

Insulin resistance is when glucose levels in
the blood remain high because they falil
to respond to insulin

Although there is lots of glucose in the blood,
the body will think it Is starving because no
glucose Is being transported into the cells
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Why does IR
lead to
Laminitis?

L ———
3 Suspected Mechanisms

1.) Altered blood flow or cellular dysfunction in
the blood vessels of the foot

2.) Impaired nutrient delivery to hoof tissues

3.) Proinflammatory or prooxidative state caused by
obesity and insulin resistance
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Metabolic Syndrome

Not all fat horses have insulin resistance and
not all insulin resistant horses are fat!

Obesity Is considered a major risk factor but Is
not definitive.

Some horses continue to be laminitic even after
losing weight because metabolic derangements
are still present.

Monday, 20 April 15



Other complications of
equine obesity

« Added stress on:
o Cardiovascular system
e Bones and joints
e (Growing horses

 Increased incidence of developmental
orthopaedic disease

e QOlder horses
* \Worsening of arthritis symptoms
e More stress on bones and joints
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How do we test for Insulin
Resistance?

Our goal Is to determine If the body can
respond appropriately to an elevated glucose
level

o Artificially elevate blood glucose levels
e How much does insulin rise?

e Does blood glucose decrease In response to
Insulin?
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Equine Metabolic Syndrome:
Diagnosis
Oral Sugar Testing

e Horses are fasted after
evening meal

e Blood drawn 8 hours
later for baseline

glucose & Insulin levels
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Equine Metabolic Syndrome:
Diagnosis

Oral Sugar Testing

* Horses are fed glucose
powder

e Blood drawn again in 2
hrs to measure glucose
& Insulin levels
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Interpreting the test

Initial blood test:

 Fasting insulin concentration should be less
than 20 uU/ml

e Glucose 4.5-5.5 mmol/L
e Post Glucose Blood Test:
e Insulin
e <45uU/ml Normal
o 45-60uU/ml repeat test
e >60uU/ml suspect EMS
* Glucose >125mg/ml suspect EMS
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Things that can affect the test

Stress
e Pain

o Acute laminitic
episode should
be stabilised
prior to any
testing
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Equine Metabolic Syndrome:
Treatment

1.) Treatment for acute
laminitis

2.) Dietary management

3.) Exercise

4.) +/- Medications
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Exercise and Diet!

Proper weight management can help reverse
the effects of Equine Metabolic Syndrome and
Insulin Resistance In many cases
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Exercise and Diet!

Proper weight management can help reverse
the effects of Equine Metabolic Syndrome and
Insulin Resistance In many cases

We encourage you to take it seriously for the
long term health of your horse
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Medications sometimes used for
EMS

Monday, 20 April 15



Medications sometimes used for
EMS

Levothyroxine: Associated with weight loss and
Increased insulin sensitivity
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Medications sometimes used for
EMS

Levothyroxine: Associated with weight loss and
Increased insulin sensitivity

Metformin hydrochloride: Used in humans to
control hyperglycaemia and increase insulin
sensitivity
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Medications sometimes used for
EMS

Levothyroxine: Associated with weight loss and
Increased insulin sensitivity

Metformin hydrochloride: Used in humans to
control hyperglycaemia and increase insulin
sensitivity

These treatments have variable results 1n studies so
we currently do not recommend them
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Cushing’'s Disease (PPID): What I1sit?

Pituitary Pars Hypothalamus
| nter media Dysfunction
Benign adenoma (tumor) 4
of the

Anterior

pituitary gland Pituitary
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4 lobes of the pituitary gland:

Intermediate lobe affected in horses,
whereas the anterior lobe Is more commonly
affected in dogs and humans

Pituitary gland produces a large number of proteins
Involved in signaling pathways

DOPAMINE regulates the production of these
hormones
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Cushing’s Disease

One of the proteins produced by the pituitary Is
adrenocorticotropic hormone also known as
ACTH

« ACTH only produced in very small amountsin
the normal horse and is only makes up about 2%
of the proteins produced by the intermediate lobe

» Easier to measure than other proteins so it Is used
for testing
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Cushing’s Disease
Age Is a primary risk factor
for these horses

Loss of dopaminergic input
to the gland

The pars intermedia Is
enlarged in horses with
PPID

Hormone production Is
unregulated

Hypothalamus

/

Anterior
Pituvitary
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Cushing’s Disease
Age Is a primary risk factor
for these horses

Loss of dopaminergic input
to the gland
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Cushing’s Disease Clinical Signs

Hirsutism (shaggy haircoat)
Excessive drinking/urination
Weight loss

Regional adiposity

Lethargy

Recurrent infections
Laminitis
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Cushing’s Disease Clinical Signs

Hirsutism (shaggy haircoat)
Excessive drinking/urination
Weight loss

Regional adiposity

Lethargy

Recurrent infections
Laminitis

Clinical signs are suspected to be related to pars
Intermedia products, but remember ACTH on makes up
about 2% of those proteins!
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How ISPPID related to
L aminitis?

Studies have reported
that anywhere from
25-75% of horses with
PPID are also insulin
resistant

These horses are at
greater risk for laminitis
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Cushing’s Disease: Diagnosis

There are many different tests, I’m just going to
mention a couple

» Dexamethasone Suppression Testing
— Fallen out of favor

 ACTH levels (baseline)
— Time of year important
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Cushing’s Disease: Treatment

Management of acute disease symptoms
e Reduce excess sugar In diet
e Dopamine pathway!

— Dopamine like substances such as pergolide/
prascend can regulate the pathway
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Treatment

What you should expect to see:
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Treatment

What you should expect to see:

First 30 days:

Improved:

*Attitude

*EXxcessive urination and water consumption
*Increased activity

*Control of hyperglycaemia

Monday, 20 April 15



Treatment

What you should expect to see:

First 30 days:

Improved:

*Attitude

*EXxcessive urination and water consumption
*Increased activity

*Control of hyperglycaemia

Remember it can take up to a month to see
results, baseline testing should be repeated
after 30 days of treatment
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LLong Term Response and
Monitoring

6-12 months
Improvement in haircoat
abnormalities
L_ess pronounced rounding of
abdomen
Infections are less likely to
develop
Increased skeletal muscle mass
Fewer/milder episodes of
laminitis
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LLong Term Response and

Monitoring
6-12 months
Improvement in haircoat

abnormalities Plan to recheck
Less pronounced rounding of blood tests every
abdomen 6-12 months and
Infections are less likely to  'readjust dosage

develop as necessary

Increased skeletal muscle mass
Fewer/milder episodes of
laminitis
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Testing

We test for both EMS and PPID at the same
time because horses can have both!
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So Remember:

We want you to be able
to enjoy your horses for
a long time to come

e Be proactive and
cognisant of these risk
factors
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Questions??
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