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Cardiopulmonary/exercise 
review of Anabolic steroid Testing 
in a racing environment

Current public consensus on the 
subject of steroid use in horses is 
different from that of 20-30 years 

ago. Keith Soring, DVM, discussed testing 
for anabolic steroids at the convention. 
Now regulators, vets, breeders, and own-
ers recognize that people think differently 
about animals, and all equestrian disci-
plines must confront welfare concerns.

Soring said anabolic steroids increase 
protein synthesis and accelerate muscle 
development. While steroid enhancement 
of performance is debatable, the public 
has the perception that it might affect 
performance in horses. In evidence-based 
analysis on purported effects of anabolic 
steroids, there are no documented stud-
ies that correspond to anecdotal support. 
These drugs have been used to stimulate 
appetite, manage postoperative patients, 

treat chronic debilitation or trauma, 
improve weight gain and stamina, and  
promote growth, yet there is no evidence 
in the literature that these effects are 
achieved in the equine species.

Public pressure has made testing for 
anabolic steroids more relevant, particu-
larly after the recent and notable tragic ac-
cidents that occurred at racetracks. Issues 
of integrity and welfare have prompted a 
more serious approach to testing, as have 
concerns regarding horse safety. There 
has been some unpublished data that in-
dicates anabolic steroids could lead to 
increased rates of injury; currently about 
one catastrophic injury is logged per 1,000 
horses at the track. Nonetheless, Soring 
reported that of all first and second place 
racehorses sampled 1991-2007 at an Iowa 
track, only 0.27% tested positive for ana-
bolic steroids, amounting to not quite five 
horses per year. Most of these positive tests 

resulted in a $300 fine against the trainer.
Now more serious financial penalties 

and racing suspensions have been imple-
mented for multiple infractions of positive 
tests for anabolic steroids. In addition, not 
only is the trainer penalized, but so is the 
owner. Soring stated that the public will 
not put up with horses not being tested, 
nor will The Jockey Club. He explained 
that the future of steroid testing might 
rely on blood rather than urine, as blood 
samples require less sample manipulation 
and are more sensitive, so they can give a 
better picture of drug residues for a longer 
time frame. There is always a concern that 
such laboratory sensitivity and routine 
screening for the four major anabolic ste-
roids might stimulate development of de-
signer steroids that could elude testing.

review of the Current status 
of Thresholds/Withdrawal Time 
Guidelines for Therapeutic Medica-
tions in Performance horses

Soring also presented material (on be-
half of Tom Tobin, PhD, of the University 
of Kentucky’s Gluck Equine Research Cen-
ter) regarding withdrawal times and thera-
peutic thresholds of medications in horses. 
A threshold is a defined concentration of 
a “regulatory analyte” (an analyte being a 
chemical substance that is the subject of 
analysis) in blood or urine, and withdraw-
al timelines are linked to these thresholds. 
A drug’s withdrawal time indicates a sug-
gested timeline by which the last dose can 
be administered before an event to avoid 
blood or urine test levels that exceed the al-
lowable regulatory threshold. Using these 
thresholds encourages standardization of 
post-competition drug testing and allows 
optimal use of therapeutic medications 
without violating the rules.

Soring explained that zero tolerance 
(no traceable drug allowed in a test sam-
ple) is an ever-changing standard because 
no chemist can test down to zero. He pre-
sented a real-life analogy, describing 1 
nanogram as comparable to one second 

By NANcy S. LoviNg, DvM

Using regulatory thresholds encourages standardization of post-competition drug testing and allows 
optimal use of therapeutic medications without violating the rules.

LA
U

r
iE

 T
Ay

Lo
r

SponSored by:

www.arenus.com
866.791.3344

AAep Wrap-Up 2008

http://www.arenus.com
http://www.thehorse.com/aaep2008
http://www.thehorse.com/ViewArticle.aspx?ID=13036


20 AAEP Wrap-Up     The horse March 2009TheHorse.com/AAEP2008

if you are 32 years old, while 1 picogram 
is comparable to one second if you are 
32,000 years old. 

Soring gave an example: 2 molecules of 
phenylbutazone (Bute) are a zeptogram 
(parts per sextillion) and a 3-gram dose 
of Bute generates more molecules than 
there are stars in the known universe. 
With a half-life (the time required for half 
the amount to be eliminated by natural 
processes) of 7.2 hours, it takes 21 days 
to eliminate all these molecules from the 
body following a single Bute injection. In 
contrast, the withdrawal time for Bute is 
usually 24 hours for racing competition, 
based on a particular threshold amount 
allowable in the plasma. Bute retains a 
therapeutic effect for only a day, although 
detectable traces remain in the blood for 
almost three weeks.

Soring recommended that the wide vari-
ations in thresholds eventually be brought 
under one umbrella so everyone is follow-
ing the same rules and using the same labs 
with similar techniques for testing.

how to Diagnose and Treat  
Aortic-Iliac Thrombosis

Terry Swanson, DVM, of Littleton 
Equine in Colorado, discussed the relative-
ly rare condition of aortic-iliac thrombosis 
(TAI). He noted this condition can cause 
lameness, but the incidence in the United 
States is low. Damage to, and thrombus 
(blood clot) in, these large blood vessels 
might be caused by internal parasites. 

The case Swanson presented was that 
of a 10-year-old Holsteiner gelding im-
ported a few years prior to be used as a 
jumper. The horse         a right hind lame-
ness for about a month following a fall 
into a fence, although it was thought that 
a subtle lameness might have been pres-
ent before the fall. On exam, the horse 
demonstrated no lameness on any sur-
face, no response to flexion tests or hoof 
tester exam, and no abnormal swellings 
in the limb. Under saddle, the horse was 
sound until about three minutes of exer-
cise, then lameness progressively wors-
ened until by seven minutes he was Grade 
3 out of 5 lame. After a 15-minute rest he 
moved off sound until the lameness rede-
veloped after several minutes. Following 
a clinical work-up that revealed nothing 
noteworthy, an ultrasound exam both  
rectally and along the inner gaskin identi-
fied the area of thrombus.

When conservative treatment with 

anti-parasitic drugs, non-steroidal anti- 
inflammatory drugs, isoxsuprine, and as-
pirin did not alleviate the problem, a Dutch 
surgeon familiar with this condition was 
consulted to perform thrombectomy sur-
gery on the horse. Astrid B.M. Rijkenhui-
zen, DVM, PhD, Dipl. ECVS, DRVNA, of 
Utrecht University, has had a success rate 
of 60% in 15 cases to date using this proce-
dure. The Holsteiner gelding has gone on 
to perform with no further related prob-
lems over the past four years. Swanson 
stressed the importance of being diligent 
in responding to a client’s concerns in in-
vestigating all possible treatment options, 
especially in difficult cases.

environmental Particulate Matter 
and Airway Inflammation

There’s a lot floating around in the air 
in a horse’s environment, and it probably 
isn’t surprising that it can have a negative 
effect on his health. Melissa Millerick-May, 
MS, PhD, assistant professor in the Divi-
sion of Occupational and Environmental 
Medicine at Michigan State University, 
discussed multiple risk factors for airborne 
particulates in stabling and their associa-
tion with respiratory problems. She said 
the syndrome of inflammatory airway 
disease (IAD) includes the accumulation 
of mucus and inflammatory cells in the 
airways in the absence of clinical signs of 
disease. In addition to the risks viruses and 
bacteria pose to the horse, environmental 
exposure to particulates dispersed from 
feed, bedding, footing materials, and other 

sources (such as diesel exhaust) all can 
lead to IAD. Even small increases in aero-
dynamic (airborne) small-diameter parti-
cles can worsen airway inflammation.

Sizes of particles of concern reported 
in this study are smaller than can be seen 
with the naked eye. The largest are compa-
rable to a single grain of pollen, while the 
smallest are smaller than a red blood cell. 
Degree of exposure to these particles var-
ies with stable and stall location, season, 
and the degree of activity in the area.

Millerick-May’s research was done at 
Thistledown racetrack in Ohio, with 717 
measurements taken in 81 stalls. One 
stable was of new construction that opti-
mized ventilation. The other two stables 
were older solid brick buildings with large 
sliding doors at each end and small, high 
windows along the back of stalls. The stalls 
were constructed of solid wood fronts with 
high partitions.

During the early morning hours of busy 
activity and stall cleaning, large particles 
were suspended within the breathing zone 
and stayed suspended in the air for some 
time. The researchers found that July, 
with its wet, rainy weather, had the lowest 
concentration of particles. The heat and  
dryness of mid-September were associated 
with the largest concentration of airborne 
particles, while cold, snowy November 
weather also created high particle concen-
trations because the stables were closed 
up at night with no cross-ventilation to 
disperse the air.

While high activity levels in the barn 

Dr. Melissa Millerick-May and colleagues studied multiple risk factors for airborne particulates in 
stables and their association with airway inflammation in Thoroughbred racehorses.
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in early morning aerosolized increased 
levels of particles, the researchers found 
that in the late afternoon and evening 
smaller particles were still present—they 
take longer to settle out due to their size 
and weight. They also noted reduced eve-
ning particle concentrations in the less-
enclosed stable with good ventilation, 
but stalls in that barn closer to the road 
or track showed elevated concentrations. 
Similarly, increased particle concentra-
tions were noted in stalls in proximity to 
the manure-handling building or to an air-
moving fan or an area with increased foot 
traffic (human and horse).

On endoscopic exam and tracheal wash 
analysis, 67% of horses had visible trache-
al mucus, with horses housed in enclosed 
stables having the greatest prevalence. 
There was no significant correlation be-
tween particle concentration and number 
or percent of inflammatory cells.

Recommendations to help improve air-
ways and to lower risk of IAD include:
■  Improve ventilation, but also consider 

placement of air fans;
■  Use quality low-dust hay and bedding;
■  Use water as a dust suppressant during 

dry weather;
■  Minimize human activity, such as rak-

ing and sweeping, while horses are  
inside, and eliminate the use of leaf 
blowers within the stable

Genetic Approach to Diagnosing 
Polysaccharide storage Myopathy

Polysaccharide storage myopathy 
(PSSM) is a metabolic muscle problem 
found in at least 20 breeds, including Quar-
ter Horses, Paints, Appaloosas, and drafts. 
An affected horse suffers bouts of exer-
tional rhabdomyolysis (tying-up), muscle 
tremors, and/or gait abnormalities. Molly 
E. McCue, DVM, MS PhD, Dipl. ACVIM, 
an assistant professor in the Department 
of Veterinary Population Medicine at the 
University of Minnesota, spoke on genetic 
testing for one PSSM type.

Researchers at the university discov-
ered a gene mutation that causes unregu-
lated glycogen formation in the muscles of 
horses with PSSM. This mutation is a gene 
called GYS1 on chromosome 10, which 
encodes the skeletal muscle glycogen  
synthase enzyme responsible for glycogen 
formation. Because this enzyme is con-
stantly active in affected horses, they accu-
mulate excess glycogen in the cells. 

Did this mutation derive from a single 

horse? McCue explained that the 
“signature” of this mutation is 
like a bar code and can be traced 
back in time. It is believed to have 
arisen from a single horse about 
144-178 horse generations ago, 
i.e. about 1,200-1,500 years ago. 
This corresponds to the “Great 
Horses” of war—described by 
medieval writers—that founded 
modern draft breeds. 

While the phenotype (physical attri-
butes) of affected horses varies widely, the 
extent of the muscle metabolic problem 
ranges from unrecognized subclinical dis-
ease to overt exertional rhabdomyolysis to 
recumbency that necessitates euthanasia.

McCue reported that about 8% of Quar-
ter Horses have this GYS1 mutation. Re-
evaluation of horses tested and found to 
have PSSM (diagnosed by muscle biopsy) 
indicated that about 75% of PSSM Quar-
ter Horses and 85% of PSSM draft horses 
had the GYS1 mutation; a small percent-
age of Quarter Horses have another form 
of PSSM not due to the GYS1 mutation. 

Also, 18 of 35 breeds were negative for 

the mutation, and there was a low prev-
alence of the GYS1 mutation in many 
Warmbloods diagnosed with PSSM by 
muscle biopsy. Therefore, many PSSM-
affected Warmbloods might have another 
genetic mutation that causes PSSM.

The investigators found that 100% of 
Arabians, Thoroughbreds, and Standard-
breds were affected by something other 
than the GYS1 mutation that causes ty-
ing-up and excessive glycogen storage. 

PSSM is categorized into two different 
types: Type-1 PSSM defines horses with a 
GYS1 mutation—mostly seen in Quarter 
Horse, Paint, and Appaloosa purebreds 
or crosses, draft breeds, Morgans, and  
Tennessee Walking Horses. Type 2 PSSM is 
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found in a variety of other breeds, and its 
cause is not yet known. 

McCue also described a family of se-
verely affected PSSM horses that do not 
respond well to treatment and might suf-
fer acute death following an episode of 
tying-up. All but one of 49 horses in this 
family had the GYS1 mutation; however 
46% of these horses also had another 
mutation (RYR1) causing malignant 
hyperthermia. This is a life-threatening 
condition that can be triggered by an-
esthesia, among other things; in horses 
with this gene mutation, excess calcium 
is released, causing clinical signs that in-
clude muscle rigidity, elevated body tem-
perature, profuse sweating, tachycardia 
(excessively fast heartbeat), brown urine, 
hypercapnia (excess carbon dioxide in 
the blood), creatine kinase (a muscle 
enzyme) increase, electrolyte disorders, 
tachypnea (rapid, shallow breathing), hy-
pertension, acidosis (a drop in blood pH), 
and high mortality. In general, this RYR1 
mutation occurs only in about 0.5% of all 
Quarter Horses.

McCue indicated that most PSSM 

horses respond well to a high-fat and 
low-starch diet. However, it appears that 
while horses with both the GYS1 and ma-
lignant hyperthermia mutations respond 
to this diet, they respond less favorably. 
On a grain-inclusive diet, 73% of horses 
with both mutations were unable to reach 
a treadmill exercise target of a specified 
time and had to be stopped earlier than 
horses with GYS1-related PSSM alone. 
Yet, when fed a high-fat and low-starch 
diet, only 10% of the double-mutation 
horses were unable to reach target exer-
cise. It was concluded that both diet and 
genotype affect clinical expression of 
rhabdomyolysis.

A genetic test for type-1 PSSM (GYS1) 
is now available. You can test the blood or 
hair root of breeds with a high incidence 
of type-1 PSSM for the GYS1 mutation. 
For Paints or Quarter Horses with recur-
ring or severe PSSM, testing for malignant 
hyperthermia mutation as well as GYS1 
mutation is recommended. If genetic tests 
are negative, then a diagnosis of type-2 
PSSM or other potential muscle disorders 
can be pursued through muscle biopsy.

how to Perform endoscopy During 
exercise Without a Treadmill

Dynamic obstructions of the equine re-
spiratory tract are often underdiagnosed 
or misdiagnosed with resting endoscopy. 
So veterinarians usually perform endos-
copy on exercising horses using treadmills, 
in order to try to reproduce the exercise 
conditions. However, treadmills are only 
available in limited places and facilities. At 
the 2008 American Association of Equine 
Practitioners convention, held Dec. 6-10 in 
San Diego, Calif., Youssef Tamzali, DVM, 
PhD, Dipl. ECEIM, of the Ecole Veteri-
narie de Toulouse in France, described a 
two-year collaborative effort between en-
gineers and clinicians that resulted in an 
endoscope that can be used on horses ex-
ercising under natural conditions. 

The fiberoptic portion of an endo-
scope is a tube with an automatic light-
ing source, and it is malleable enough 
to be affixed to a bridle system. Remote 
controlled levers and an integrated lavage 
system clear the airway of debris to allow 
continuous viewing. A box containing 
electronics and a battery are placed on a 
rider or on a sulky, then video is recorded 
on an SD card or transmitted to a control 
screen less than 600 meters away. The in-
formation obtained is of good visual qual-
ity because the malleable tube produces 
stable video images.

Abnormal airway noises can be evalu-
ated effectively with this equipment. Com-
mon causes of abnormal noise or exercise 
intolerance include laryngeal hemiplegia, 
dorsal displacement of the soft palate, ax-
ial deviation of aryepiglottic folds (tissue 
spanning from the arytenoid to the epi-
glottis that collapses across the opening to 
the trachea), and epiglottic cysts. Tamzali 
said this system is easy and safe to operate 
with safety on any type of horse and dur-
ing any performance activity, and its cost 
is reasonable. 

“This new equipment is really a break-
through in the field of sport medicine,” 
he said. “It will allow any equine clinician 
to scope the horses at exercise from one 
day to another at the clients’ place with-
out delay and repeatedly, if necessary. It 
is expected also that some abnormalities 
occurring only in natural exercising con-
ditions could be diagnosed with this tech-
nique. We have already identified some 
dynamic obstructions at maximum speed 
in gallopers. It is almost impossible to ob-
tain this on a treadmill.” h
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Overview
Equine Cushing’s disease, equine 

Cushing’s syndrome, hyperadreno-

corticism, pars intermedia pituitary 

adenoma (PIPA), and pituitary pars 

intermedia dysfunction (PPID) are 

all terms used to describe horses 

with an endocrine (hormonal) dis-

order. This disorder involves pro-

duction of very high levels of cor-

tisol and cortisol-like hormones, 

which are steroids that are known 

as a “stress hormones.” They have 

wide-reaching effects throughout 

the body such as increasing blood 

sugar (glucose) levels and suppress-

ing the immune system. 
Equine Cushing’s is most often 

caused by a benign tumor (an ad-

enoma) or benign hyperplasia or 

hypertrophy (increase size and 

number of cells) in the region of 

the pituitary gland referred to as 

the pars intermedia. This tumor or 

increase in cells results in the in-

creased production and release of a 

variety of hormones from the pitu-

itary gland, including ACTH (adrenocorti-

cotropin hormone), melanocyte stimulating 

hormone (MSH), cortitropin-like interme-

diate peptide (CLIP), and beta-Endorphin. 

The high levels of ACTH and these other 

hormones result in, among other things, 

an increased production of cortisol by the 

adrenal glands, which are located near the 

kidneys. The other compounds have corti-

sol activitiy and can mimic cortisol effect 

without producing a high level of cortisol 

in the blood. Many of the clinical signs as-

sociated with equine Cushing’s disease can 

be explained by these high circulating lev-

els of cortisol or cortisol-like compounds. 

Cushing’s is one of the most commonly 

diagnosed endocrine disorders of horses. It 

is most commonly observed in older hors-

es (the average age of affected horses is 19 

years of age), but the disease can occur in 

young horses as well, with the youngest 

horse being diagnosed at 7 years of age. Po-

nies appear to be more frequently affected 

affected than horses, and there does not 

appear to be a breed or sex predilection.

Clinical SignsBy far the most common manifestation 

of Cushing’s is an abnormal haircoat. This 

can be as mild as subtle changes in shed-

ding pattern to the full-blown development 

of a long, wavy, overgrown coat. Other 

common clinical signs include an increase 

in appetite, drinking, and urination, plus 

lethargy, a pot-bellied appearance, muscle 

loss, a chronic or relapsing laminitis, de-

layed wound healing, skin infections, re-

current respiratory disease, dental disease, 

and an increased susceptibility to internal 

parasites.

DiagnosisWhere cost is a concern, some hors-

es continue to be diagnosed based on 

clinical presentation alone; however, a 

number of diagnostic tests can assist 

in achieving a more definitive diagno-

sis and are recommended in horses 

with subtle clinical signs. 
The most common tests used to di-

agnose Cushing’s in horses are resting 

(basal) ACTH and insulin levels, the 

low dose dexamethasone suppression 

test (DST), and the thyrotropin releas-

ing hormone (TRH) response test. 

First, the ACTH and insulin levels 

are generally elevated in horses with 

equine Cushing’s. Nonetheless, there 

are a variety of other reasons that can 

explain increased levels of insulin or 

ACTH (e.g., severe illness and large 

grain meals, respectively).
Next, the low dose dexamethasone 

suppression test involves injecting a 

small amount of dexamethasone (a 

steroid hormone-like cortisol) intra-

muscularly. In normal horses, exog-

enous administration of a steroid will 

suppress cortisol levels. In contrast, horses 

with Cushing’s are unable to respond appro-

priately to the dexamethasone, so the cor-

tisol levels are not suppressed, but remain 

elevated 19 to 24 hours after injection. 

Finally, let’s discuss the TRH test. The 

ACTH-producing cells in the pars Inter-

media of the pituitary gland of horses with 

equine Cushing’s are abnormally sensitive 

to TRH, and if exogenous TRH is admin-

istered (e.g., intravenously), then affected 

horses generally show an increase in circu-

lating ACTH levels.  Other tests that can be used, including 

resting glucose levels, an ACTH stimulation 

test, a urine cortisol to creatinine ratio test, 

or any combination of the above tests.
TreatmentThere is no cure for Cushing’s disease. 
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Equine Cushing’s
Cushing’s is a hormonal disease of horses often caused by a pituitary gland tumor

By far the most common manifestation of Cushing’s is an 

abnormal haircoat. This can be subtle changes in shedding pat-

tern or development of a long, wavy, overgrown coat.
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adenoma (PIPA), and pituitary pars 

intermedia dysfunction (PPID) are 

all terms used to describe horses 

with an endocrine (hormonal) dis-

order. This disorder involves pro-

duction of very high levels of cor

tisol and cortisol-like hormones, 

which are steroids that are known 

as a “stress hormones.” They have 

wide-reaching effects throughout 

the body such as increasing blood 

sugar (glucose) levels and suppress

ing the immune system. 
Equine Cushing’s is most often 

caused by a benign tumor (an ad

enoma) or benign hyperplasia or 

hypertrophy (increase size and 

number of cells) in the region of 

the pituitary gland referred to as 

the pars intermedia. This tumor or 

increase in cells results in the in

creased production and release of a 

variety of hormones from the pitu

itary gland, including ACTH (adrenocorti

cotropin hormone), melanocyte stimulating 

hormone (MSH), cortitropin-like interme

diate peptide (CLIP), and beta-Endorphin. 

The high levels of ACTH and these other 

hormones result in, among other things, 

DiagnosisWhere cost is a concern, some hors-

es continue to be diagnosed based on 

clinical presentation alone; however, a 

number of diagnostic tests can assist 

in achieving a more definitive diagno-

sis and are recommended in horses 

with subtle clinical signs. 
The most common tests used to di-

order. This disorder involves pro

duction of very high levels of cor

tisol and cortisol-like hormones, 

which are steroids that are known 

as a “stress hormones.” They have 

wide-reaching effects throughout 

the body such as increasing blood 

sugar (glucose) levels and suppress

ing the immune system. 
Equine Cushing’s is most often 

caused by a benign tumor (an ad

enoma) or benign hyperplasia or 

hypertrophy (increase size and 

number of cells) in the region of 

the pituitary gland referred to as 

the pars intermedia. This tumor or 

increase in cells results in the in

creased production and release of a 

variety of hormones from the pitu

itary gland, including ACTH (adrenocorti

cotropin hormone), melanocyte stimulating 

hormone (MSH), cortitropin-like interme

diate peptide (CLIP), and beta-Endorphin. 

The high levels of ACTH and these other 

Overview
Pain is defined as an unpleas-

ant sensation or awareness of a 

noxious stimulus due to actual 

or perceived tissue damage. 

Pain is important for bodily de-

fense as it triggers a reflexive ac-

tion to retract from the painful 

stimulus and modifies behavior 

to avoid that particular painful 

situation again in the future. Pain PerceptionPain is perceived by the cen-

tral nervous system when pain 

receptors—specialized nerve 

endings located throughout 

the body—are stimulated by one or more 

noxious stimuli such as extreme heat or 

cold, tearing, crushing, penetration, or 

chemicals/toxins. Once stimulated, these 

specialized nerves transmit pain signals to 

the spinal cord and brain.Types of PainPain is often subdivided into various class-

es, mainly nociceptive or neuropathic (neu-

rogenic) pain. Neuropathic pain is caused 

by damage to the peripheral nerves, brain, 

brainstem, or spinal cord whereas nocicep-

tive pain is a chemical, thermal, or mechani-

cal event capable of causing tissue damage. 

Nociceptive pain subclasses include: 

■  Superficial somatic (cutaneous) pain due 

to injury to the skin or superficial tissues. 

This type of pain is typically caused by 

minor cuts or first degree burns and re-

sults in a sharp, well-defined, and local-

ized pain of short duration;

■  Deep somatic pain originating from liga-

ments, tendons, bones, muscles, connec-

tive tissues, or blood vessels. Sprains and 

fractures are typical injuries resulting in 

deep somatic pain, which is character-

ized by a dull, aching, poorly localized 

pain of longer duration than superficial 

somatic pain, and;

■  Visceral pain is pain caused by damage to 

internal organs (e.g. colic pain). Visceral 

pain typically results in a dull, cramping 

pain that can either be well-localized or 

difficult to localize. Damage to internal 

organs can result in “referred” pain in 

which the site of pain is completely unre-

lated to the affected organ(s).
Pain Management Importance

In veterinary medicine, particularly 

equine practice, the recognition, classifica-

tion, management, and overall importance 

of pain and pain management have only 

recently been described. Now, multiple 

professional societies exist that provide 

educational materials to owners, veteri-

narians, and veterinary students regarding 

causes, recognition, and management of 

pain in horses. One such organization is 

the International Veterinary Academy of 

Pain Management (www.ivapm.org). 

In addition, researchers have begun to 

focus on equine pain management strate-

gies. Work performed to date has clearly 

demonstrated that equine surgical patients 

treated with pain medications (narcotic an-

algesics) as well as anti-inflammatory drugs 

lost less weight while hospitalized, behaved 

more normally (e.g., they did not lose their 

greeting behaviors), and were dis-

charged sooner from the hospital 

(which subsequently decreased 

hospital-related costs) than hors-

es treated with anti-inflammatory 

drugs only.
Signs of Pain in Horses

The exact signs a horse dis-

plays when in pain will vary de-

pending on the cause of the pain, 

the horse’s normal demeanor, the 

degree of pain, and the overall 

health status of the horse. The 

following guidelines can be used 

to assess pain. Pain can be characterized based 

on body system involvement, duration, or 

severity. For example, horses with muscu-

loskeletal pain can show a reluctance to 

move, hold one or more limbs in an abnor-

mal/unusual position, exhibit an abnormal 

movement during locomotion (e.g., head 

nod, hip hike), have decreased eating and 

drinking, and spend an increased amount 

of time lying down. Alternatively, horses ex-

periencing abdominal pain often kick, bite, 

or stare at their abdomen (i.e., flank watch-

ing), frequently change positions from lying 

down to standing up, sweat profusely, roll 

and thrash, groan, grind their teeth, or call 

to their herdmates. Horses experiencing chronic pain due to 

long standing conditions such as laminitis, 

severe osteoarthritis, or an undiagnosed 

fracture, for example, can be recognized by 

weight loss, changes in eating and drinking 

patterns, alterations in time spent sleeping 

or recumbent, modified social behaviors, 

and a decreased responsiveness to exter-

nal stimuli. These signs are much different 

than those described for horses experienc-

ing acute pain, which include restlessness, 

an anxious appearance, dilated pupils and 

glassy eyes, flared nostrils, muscle trem-

ors, profuse sweating, and increased respi-

ratory and heart rates.
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Horses experience acute and chronic pain, so managing pain properly is important

Horses with musculoskeletal pain can show a reluctance to move, and 

hold one or more limbs in an abnormal/unusual position.

 Ultrasonography in Horses, sponsored by EI Medical

The high levels of ACTH and these other 

hormones result in, among other things, 

an increased production of cortisol by the 

adrenal glands, which are located near the 

kidneys. The other compounds have corti

sol activitiy and can mimic cortisol effect 

without producing a high level of cortisol 

in the blood. Many of the clinical signs as

sociated with equine Cushing’s disease can 

be explained by these high circulating lev

els of cortisol or cortisol-like compounds. 

Cushing’s is one of the most commonly 

diagnosed endocrine disorders of horses. It 

is most commonly observed in older hors

es (the average age of affected horses is 19 

years of age), but the disease can occur in 
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noxious stimulus due to actual 

or perceived tissue damage. 

Pain is important for bodily de-

fense as it triggers a reflexive ac-

tion to retract from the painful 

stimulus and modifies behavior 

to avoid that particular painful 

situation again in the future. Pain PerceptionPain is perceived by the cen

tral nervous system when pain 

receptors—specialized nerve 

endings located throughout 

the body—are stimulated by one or more 

noxious stimuli such as extreme heat or 

cold, tearing, crushing, penetration, or 

chemicals/toxins. Once stimulated, these 

specialized nerves transmit pain signals to 

the spinal cord and brain.Types of PainPain is often subdivided into various class

es, mainly nociceptive or neuropathic (neu

rogenic) pain. Neuropathic pain is caused 

by damage to the peripheral nerves, brain, 

brainstem, or spinal cord whereas nocicep

tive pain is a chemical, thermal, or mechani

cal event capable of causing tissue damage. 

Nociceptive pain subclasses include: 

■ Superficial somatic (cutaneous) pain

to injury to the skin or superficial tissues. 

This type of pain is typically caused by 

minor cuts or first degree burns and re

sults in a sharp, well-defined, and local

ized pain of short duration;

■ Deep somatic painments, tendons, bones, muscles, connec

tive tissues, or blood vessels. Sprains and 

fractures are typical injuries resulting in 

deep somatic pain, which is character

ized by a dull, aching, poorly localized 

pain of longer duration than superficial 

somatic pain, and;

greeting behaviors), and were dis-

charged sooner from the hospital 

(which subsequently decreased 

hospital-related costs) than hors-

es treated with anti-inflammatory 

drugs only.
Signs of Pain in Horses
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Horses experience acute and chronic pain, so managing pain properly is important
The high levels of ACTH and these other 

hormones result in, among other things, 

an increased production of cortisol by the 

adrenal glands, which are located near the 

kidneys. The other compounds have corti

sol activitiy and can mimic cortisol effect 

without producing a high level of cortisol 

in the blood. Many of the clinical signs as

sociated with equine Cushing’s disease can 

be explained by these high circulating lev

els of cortisol or cortisol-like compounds. 

Cushing’s is one of the most commonly 

diagnosed endocrine disorders of horses. It 

is most commonly observed in older hors

es (the average age of affected horses is 19 

years of age), but the disease can occur in 
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Overview

The term tying-up is commonly 

used to describe horses that are 

stiff, sweaty, and reluctant to move 

due to pain originating from the 

large muscle groups in the back, 

pelvis, and hind limbs. In rare cas-

es, the muscle in the forelimbs and 

shoulders can be affected. 
Mild cases of tying-up can be 

challenging to diagnose because 

the horse might only seem stiff, 

“off,” or lame. Horses with a mod-

erate or severe tying-up episode 

show not only the classic signs de-

scribed above, but can also have 

elevated heart and respiratory 

rates and appear anxious or col-

icky. Very infrequently, in severely affected 

horses, massive muscle damage can occur, 

which leads to kidney failure and death. 

Tying-up is also called exertional rhab-

domyolysis (rhabdomyolysis means de-

struction of skeletal muscle cells), azotu-

ria, set fast, Monday morning disease, or 

paralytic myoglobinuria. The last name 

originates from dark red urine produced 

due to a red protein called myoglobin that 

is released from damaged muscle cells and 

excreted in urine. 
Causes of Tying-UpHorses can tie up either unexpectedly/

sporadically, or it can be a chronic, on- 

going, and frustrating problem. Potential 

reasons for sporadically tying up include 

exercising beyond the current level of con-

ditioning; sudden changes in training regi-

mens; exercising in hot, humid conditions; 

a recent history of a viral respiratory tract 

infection; gender (high-strung/nervous  

fillies and mares appear to tie up more fre-

quently than males); and dietary issues. 

For example, horses fed high-grain diets 

or those lacking selenium/vitamin E, elec-

trolytes, and/or minerals might tie up more 

frequently than horses with balanced diets. 

Tying-up in some Thoroughbred race-

horses is thought to be caused by abnormal 

regulation of muscle contraction. Specifi-

cally, affected horses appear to have a de-

fect in how the calcium is pumped back 

and forth into storage sites within muscle 

cells, which can lead to muscle cramping 

and damage. In these horses, stress, ex-

citement, lameness, high-grain diets, and 

certain levels of exercise are thought to be 

potential factors that trigger this aberrant 

calcium regulation. In cases of recurrent or chronic tying-up, 

one of the most well-studied and common 

causes is polysaccharide storage myopathy 

(PSSM). This is a condition typically diag-

nosed in Quarter Horse and draft-related 

breeds characterized by the abnormal ac-

cumulation of glycogen (a polysaccharide) 

in skeletal muscles. Researchers have iden-

tified one cause of PSSM—a genetic muta-

tion in the gene called glycogen synthase 1 

(GYS1) that results in the overproduction of 

glycogen in muscle tissues. This mutation 

has been identified in 17 different breeds, 

including draft horses and Quarter Horse-

related breeds. However, other causes of 

PSSM are suspected and are currently be-

ing studied. 

DiagnosisA diagnosis of tying-up can usu-

ally be made based on a physical ex-

amination and blood work, including 

measurement of muscle-specific en-

zymes in serum. Creatine kinase (CK) 

levels can reach extremely high levels 

beginning within hours of the horse 

tying-up, whereas other enzymes—

such as lactate dehydrogenase (LDH) 

and aspartate amino transferase 

(AST)—are longer-term indicators of 

tying-up. These enzyme levels peak 

approximately 12 and 24 hours, re-

spectively, after the damage has oc-

curred. CK levels return to normal 

within three to seven days; other en-

zyme levels can take up to 14 days to 

normalize. Monitoring enzyme levels can 

help establish a diagnosis and be used to 

guide the owner, trainer, and veterinarian 

in determining when it is appropriate to 

resume exercise.While establishing that a horse has in 

fact tied up is relatively straightforward, 

determining the underlying cause of the 

tying-up episode can be more challenging 

and generally necessitates either seeing 

how the horse responds to changes in diet 

and exercise or additional diagnostic tests, 

such as muscle biopsy. 
Like any disease, it is always important 

to distinguish a suspected tying-up episode 

from other, more serious musculoskeletal 

conditions such as a fracture, laminitis, or 

conditions such as neurological diseases. 

Signs associated with the accidental inges-

tion of poisonous plants or other toxins can 

also be mistaken for tying-up.TreatmentIf you suspect your horse is tying-up, 

stop exercising the horse immediately and 

place him/her in a stall and call your vet-

erinarian. Affected horses should not be 

moved, walked, or exercised. While waiting 

on your vet, place a blanket on your horse 
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Tying-up is commonly used to describe horses that are stiff, 

sweaty, and reluctant to move due to muscle pain.
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need to see noticeable results in your horse.

ASSURE® your 
  horse will remain                          

    STEADFAST ®  
      in your life.

Each product in the ASSURE® line is specially designed to help 
support digestive function and sustain gastrointestinal motility in 
your horse.  These key products have been formulated to work 
together as customized systems for your horse’s individual needs.

 ASSURE® - Support Digestive Function 
 ASSURE PLUS® - Assist with Sand Clearance 
 ASSURE® GUARD - Maintain Proper Stomach pH 
 ASSURE   HOOF - Support Hoof Growth and Strength

  

If joint health is your concern, why target only cartilage when 
STEADFAST

®

 provides total support for strong, healthy joints, 
bones, ligaments and tendons? With exclusive ingredients NEM

®

 and TêlaFIRM
®

, STEADFAST
®

 EQUINE is the product you’ll www.arenus.com
866.791.3344

® ® ® ®

®

®

 is a registered trademark of ESM Technologies, LLC.  Patent pending. 
 and the         logo are registered trademarks of Novus Nutrition Brands, LLC.  NEM 

APA0106091-3

Valuing Research, Relationships and Results™

Arenus is a proud sponsor of the 2009 Colorado 
State University Versatility Ranch Horse Team!

®

Attention open and non-pro reiners!  Sign up by June 30th to be eligible for 
the 2009 Arenus Rider of the Year program.  Awards include a Bob’s Custom 

Saddle, a custom buckle and a year’s supply of STEADFAST®  EQUINE.     
For more information, email Brady.Karren@arenus.com or call 314.608.1262

STEADFAST  , ASSURE SYSTEM, ASSURE PLUS , ARENUS, TêlaFIRM , ASSURE
®

© Copyright Novus Nutrition Brands, LLC., 2009

Choosing to offer your horse ARENUS® brand complete digestive and 
structural health care products will ensure that his best years and 
performances have yet to be seen.
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