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WHEN HORSES EXERT STRENUOUSLY, muscles work hard to do their jobs. 

When all systems work correctly, the muscles rarely have problems, but sometimes 

certain situations result in soreness or muscle cramps.

Severe muscle pain and cramping associated with exercise have been recognized for 

centuries, but in recent times researchers have found several different forms of this 

syndrome, with several plausible causes.

Severe muscle cramping is called tying up or rhabdomyolysis, a term referring to 

a dissolution of skeletal muscle with exercise that causes leakage of proteins into the 

bloodstream.

Some horses have a sporadic form of tying up (often due to being not quite in shape 

for the exertion asked of them), with no underlying abnormality in muscle function, 

whereas others continue to tie up because of a genetic defect in which the muscles 

collect an abnormal amount of sugar. This genetic problem (polysaccharide storage 

myopathy or PSSM type 1 or type 2) is an inherited condition in some heavy-muscled 

horses such as Quarter Horses, draft horses, and warmbloods.

Another type of tying up occurs frequently in young Thoroughbreds (primarily fillies) 

in race training. In most horses, tying-up episodes can be prevented or minimized by 

changes in management and diet. Feed and management can make a difference; many 

of these horses respond positively to a high-fiber, high-fat, low-starch, low-sugar diet.

Diet and Management Can Help Prevent Tying Up
BY HEATHER SMITH THOMAS

Tying Up

More of the energy needed for exer-

cise can be provided by fat and digest-

ible fiber and less from starch and sugar. 

Diet definitely plays a role in tying up, 

especially in instances where horses only 

sporadically tie up, because most of those 

episodes are due to a feeding error where 

the energy levels or electrolytes or anti-

oxidants are out of whack.

Dr. Kathleen Crandell, an equine 

nutritionist with Kentucky Equine Re-

search, says the type of muscle problem 

most common in Thoroughbred race 

horses (particularly young horses in 

training) is called recurrent exertional 

rhabdomyolysis (RER).

“This occurs in 5-10% of racehorses,” 

she said. “A racehorse can also experi-

ence sporadic tying up, especially if the 

horse is not quite fit enough for what it is 

doing or if electrolytes are out of balance. 

However, if tying up happens when the 

horse is fit, it is most likely caused by a 

genetic predisposition for RER.

“We don’t know exactly what is causing 

RER, like we do with PSSM (polysaccha-

ride storage myopathy), but we do know 

that it is due to a dysregulation of calcium 

in the muscle cells; the calcium release is 

affected. When the muscle is contracted, 

it releases calcium (the release of calcium 

causes the muscle to contract), and when 

the calcium is brought back into storage, 

it lets the muscle relax; calcium goes in 

and out through the muscle cell mem-

brane. When a horse is having problems, 

it seems to have trouble with this se-

quence. Release of calcium is excessive, 

and the system of bringing it back in is 

not functioning correctly.” 

The calcium is stored in membranous 

sites within the cell. When released, it in-
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The stress of racing can trigger recurrent exertional rhabdomyolysis (RER)
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teracts with contractile proteins to make the cell contract; then 

it has to get pumped back into the storage sites so the muscle 

can relax. This happens many times a second when the horse is 

moving. As muscles contract and relax, the calcium is moving 

in and out of these storage sites.

It is thought that in a horse with RER, this is where the ab-

normality occurs—in the way the muscle cell is moving calcium 

back and forth. This becomes a vicious cycle and the muscle 

can’t relax, so it starts cramping. 

What researchers believe is going wrong in the muscle is an 

abnormality inside the cell—within those small compartments 

where calcium is shuttling back and forth. This is not related 

to dietary calcium and has nothing to do with blood calcium 

concentration, but rather a glitch in the movement of calcium 

back and forth inside the compartments in muscle cells. When 

too much calcium is released into one of the compartments 

where contractile proteins are located, the muscle contracts but 

doesn’t relax. This eventually sets off the process that damages 

the muscle cell. In horses that suffer from RER, the damage oc-

curs when there is a lot of stress, stress hormones, etc.

“A person might think the horse needs more calcium, or less 

calcium in the diet, but there is no correlation,” Crandell said. 

“Blood tests to check calcium levels in the blood also don’t tell us 

anything because the blood levels have nothing to do with this 

problem in the muscle tissues.

“A muscle biopsy is better at diagnosing PSSM than RER. The 

only thing in a biopsy that might distinguish an RER horse from 

normal muscle cells is the appearance of centrally located nu-

clei. RER is most commonly diagnosed by looking at the horse’s 

symptoms and history.

“The diet changes that help horses with RER the most are 

changes that have some effect on the temperament of these 
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Equine nutritionist Dr. Kathleen Crandell
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horses. Other management strategies are 

geared toward reducing stress. We know 

that stress can trigger the manifestation 

of this abnormality in the muscles.”

Thus, a change in environment and 

handling of these horses, and using feeds 

that are less apt to make them “hyper” 

can make a difference.

“Some racehorses, especially young 

ones that are not yet accustomed to the 

track environment, don’t like spending 

a lot of time in a stall,” Crandell said. 

“Other things that upset them may be 

that they don’t like the horse next to 

them, or maybe they don’t like having a 

horse next to them, or some other aspect 

of their housing situation.

“Moving the nervous, upset horse to 

the last stall in the row might help, or if 

the horse craves more companionship, it 

may help to provide a goat in the stall, or 

having a horse they like living right next 

to them—whatever helps that particular 

individual to decrease stress.

“Turnout is also important for de-

stressing, to help these horses blow off 

steam that can help release those feelings 

of tension and stress. Having a regular 

schedule that the horse is comfortable 

with can also help, which includes daily 

turnout so they can move around. A reg-

ular routine and work schedule without 

too many days off without exercise is also 

important,” she said.

“If they do have a tying-up episode, it 

helps if they can get back to work as soon 

as possible. The longer they are resting, 

the more likely they will tie up the next 

time they start into work.”

With RER some horses will do fine for 

a while as their training progresses, and 

then when they get really fit, another epi-

sode happens.

“It seems to happen more often when 

they are stressed,” she said. “Many of 

them are nervous horses, and may have 

an episode when the rider is holding 

them back during training. Fighting 

the rider, wanting to go faster than the 

rider will let them, creates more stress 

for them.”

It helps to try to avoid creating a fight 

with the horse. It really helps if the horse 

has a patient, sympathetic person work-

ing with it.

Anything that upsets the horse might 

be a trigger for tying up, so it helps to 

avoid changes in routine and work and 

minimize anything that might create 

stress. In some situations a mild tran-

quilizer might be used to decrease some 

of the stress when first getting nervous 

young horses accustomed to new situa-

tions and started in training.

“A low dose of tranquilizer prior to ex-

ercise, during that early phase of train-

ing when trying to get the horses settled 

down, can make them a little more calm 

and mellow until they adjust to the train-

EQUISUL-SDT
®

(Sulfadiazine/Trimethoprim) 

Oral Suspension

For use in horses only. 

NADA 141-360

CAUTION

Federal law (USA) restricts this drug to use by or on the order of a 

licensed veterinarian.

DESCRIPTION

EQUISUL-SDT is a broad-spectrum antimicrobial from the potentiated 

sulfonamide class of chemotherapeutic agents. These two drugs 

block different sequential steps in the biosynthesis of nucleic acids. 

Sulfadiazine inhibits bacterial synthesis of dihydrofolic acid by competing 

with para-aminobenzoic acid. Trimethoprim blocks the production 

of tetrahydrofolic acid from dihydrofolic acid by reversibly inhibiting 

dihydrofolate reductase. The effect of the dual action is to reduce the 

minimum inhibitory concentration of each agent (synergism) and to 

convert a bacteriostatic action to a bactericidal action. Sulfadiazine is the 

non-proprietary name for 4-amino-N-2-pyrimidinylbenzenesulfonamide. 

Trimethoprim is the non-proprietary name for 5-[(3,4,5¬trimethoxyphenyl)

methyl]-2,4-pyrimidinediamine.

Figure 1. Structure of sulfadiazine

Figure 2. Structure of trimethoprim

Each mL of EQUISUL-SDT contains 400 mg combined active ingredients 

(333 mg sulfadiazine and 67 mg trimethoprim) in an aqueous suspension.

INDICATION

EQUISUL-SDT is indicated for the treatment of lower respiratory tract 

infections in horses caused by susceptible strains of Streptococcus equi 

subsp. zooepidemicus.

DOSAGE AND ADMINISTRATION

Shake well before use.

Administer EQUISUL-SDT orally at the dosage of 24 mg combined active 

ingredients per kilogram body weight (10.9 mg/lb) twice daily for 10 days. 

EQUISUL-SDT can be administered by volume at 2.7 mL per 45.4 kg 

(2.7 mL/100 lb) body weight.

CONTRAINDICATIONS

EQUISUL-SDT is contraindicated in horses with a known allergy to 

sulfadiazine, sulfonamide class antimicrobials, or trimethoprim.

WARNING

Do not use in horses intended for human consumption.

HUMAN WARNINGS

Not for use in humans. For use in animals only. Keep this and all 

drugs out of the reach of children. Consult a physician in the case 

of accidental human exposure.

Antimicrobial drugs, including sulfonamides, can cause mild to 

severe allergic reactions in some individuals. Avoid direct contact 

of the product with the skin, eyes, mouth, and clothing. Persons with 

a known sensitivity to sulfonamides or trimethoprim should avoid 

exposure to this product. If an allergic reaction occurs (e.g., skin rash, 

hives, diffculty breathing, facial swelling) seek medical attention.

PRECAUTIONS

Prescribing antibacterial drugs in the absence of a proven or strongly 

suspected bacterial infection is unlikely to provide beneft to treated 

animals and may increase the risk of development of drug-resistant 

animal pathogens.

The administration of antimicrobials, including sulfadiazine and trimetho-

prim, to horses under conditions of stress may be associated with acute 

diarrhea that can be fatal. If acute diarrhea or persistent changes in fecal 

consistency are observed, additional doses of EQUISUL-SDT should not 

be administered and appropriate therapy should be initiated.

The safe use of EQUISUL-SDT has not been evaluated in breeding, preg-

nant, or lactating horses. Potentiated sulfonamides should only be used in 

pregnant or lactating mares when the benefts to the mare justify the risks 

to the fetus. Use of potentiated sulfonamides during pregnancy has been 

associated with an increased risk of congenital abnormalities that may 

be related to folate defciency. In humans, sulfonamides pass through the 

placenta, are excreted in milk, and may cause hyperbilirubinemia-induced 

neurotoxicity in nursing neonates.

Decreased hematopoetic activity and blood dyscrasias have been asso-

ciated with the use of elevated doses and/or prolonged administration 

of potentiated sulfonamides. EQUISUL-SDT should be discontinued if 

prolonged clotting times, or decreased platelet, white blood cell or red 

blood cell counts are observed.

Sulfonamides should be used with caution in horses with impaired hepatic 

function. Although rare, sulfonamide use has been associated with 

fulminant hepatic necrosis in humans.

Neurologic abnormalities have been reported in several species following 

administration of potentiated sulfonamides. In horses, potentiated 

sulfonamides have been associated with gait alterations and behavior 

changes that resolved after discontinuation of the drug.

The safe use of EQUISUL-SDT has not been evaluated in horses less 

than 1 year of age.

ADVERSE REACTIONS

Adverse reactions reported during a feld study of 270 horses of various 

breeds, ranging from 1 to 25 years of age, which had been treated with 

either EQUISUL-SDT (n = 182) or with a saline control (n = 88) are 

summarized in Table 1. At least one episode of loose stool of varying 

severity was observed in 69 of 182 (38%) of the EQUISUL-SDT-treated 

horses, and 29 of 88 (33%) saline control horses. Of those animals 

experiencing loose stool, 2 of 182 (1.1%) of the EQUISUL-SDT-treated 

horses and 0 of 88 (0%) placebo-treated horses were removed from the 

study due to diarrhea (defned as at least one episode of watery stool). 

Both cases of diarrhea in this study were self-limiting and resolved without 

treatment within 5–10 days after discontinuation of EQUISUL-SDT.

Table 1. Number of Horses with Adverse Reactions During the 

Field Study with EQUISUL-SDT

Adverse

Reactions

Equisul-SDT

(n=182)

Saline control

(n=88)

Loose stool  

(including diarrhea)

69 (38%) 29 (33%)

Colic 3 (1.6%) 2 (2.2%)

Diarrhea 2 (1.1%) 0 (0%)

To report suspected adverse events, for technical assistance or to 

obtain a copy of the MSDS, contact Aurora Pharmaceutical LLC at 

888-215-1256 or www.aurorapharmaceutical.com. For additional 

information about adverse drug experience reporting for animal 

drugs, contact FDA at 1-888-FDA-VETS or online at http://www.fda.

gov/AnimalVeterinary/SafetyHealth.

CLINICAL PHARMACOLOGY

Following oral administration, EQUISUL-SDT is rapidly absorbed and 

widely distributed throughout body tissues. Sulfadiazine levels are usually 

highest in the kidney, while the tissue concentration in other tissues 

is only slightly lower than plasma concentrations. Concentrations of 

trimethoprim are usually higher in the lungs, kidney, and liver than in the 

blood. Sulfadiazine and trimethoprim are both eliminated primarily by 

renal excretion, both by glomerular fltration and tubular secretion. Urine 

concentrations of both sulfadiazine and trimethoprim are several-fold 

higher than blood concentrations.1 Sulfadiazine and trimethoprim are 

20% and 35% bound to plasma protein, respectively. Administration of 

sulfadiazine and trimethoprim with food has no apparent effect on the 

absorption of sulfadiazine but the absorption of trimethoprim is decreased. 

Based on a study in fed horses, trimethoprim concentrations following 

repeat oral administration of 24 mg/kg EQUISUL-SDT to 6 horses 

reached peak concentration in 0.5 to 12.0 hours. The median plasma 

elimination half-life was 3 hours, with a range of 2.31 to 4.96 hours. Peak 

sulfadiazine concentrations were reached within 1.0 to 12.0 hours in 

the same study. The median plasma elimination half-life for sulfadiazine 

was approximately 7.80 hours, with a range of 6.78 to 10.39 hours. Only 

minor accumulation of both drugs was observed following repeat oral 

administration of EQUISUL-SDT and both drugs reached steady state 

by day 3. Sulfadiazine and trimethoprim key steady state parameters 

associated with administration in 6 fed horses over a period of 7 days 

are found in Table 2.

Table 2. Median (Range) of sulfadiazine and trimethoprim 

pharmacokinetics parameters following repeat dosing of 24 mg/kg 

bid EQUISUL-SDT for 7 days to six horses in fed condition

Drug Sulfadiazine Trimethoprim

Tmax (hr) 4.75 

(1.00–12.00)

8.50 

(0.50–12.00)

Cmax (µg/mL) 17.63 

(10.10–31.15)

0.78 

(0.60–1.14)

AUC 0–12 (last dose) 

(hr*µg/mL)

159.35

(73.90–282.54)

5.47

(3.31–10.91)

T 1/2 (hr) 7.80

(6.78–10.39)

3.00

(2.31–4.96)

MICROBIOLOGY

EQUISUL-SDT is the combination of the sulfonamide sulfadiazine and 

trimethoprim. These two drugs block sequential steps in nucleic acids 

biosynthesis. Sulfadiazine inhibits bacterial synthesis of dihydrofolic 

acid by competing with para-aminobenzoic acid. Trimethoprim blocks 

the production of tetrahydrofolic acid from dihydrofolic acid by reversibly 

inhibiting dihydrofolate reductase. The two drugs act synergistically, 

reducing the minimum inhibitory concentration of each, while enhancing 

the bacteriostatic action of each separately to a bactericidal action 

when combined.

EQUISUL-SDT administered as a combined sulfadiazine-trimethoprim 

dose of 24 mg/kg body weight twice daily for 7 days provided concen-

trations of sulfadiazine and trimethoprim with T>MIC90 (%T) values of 

100% and 98% respectively. The minimum inhibitory concentration (MIC) 

values for EQUISUL-SDT against indicated pathogens isolated from lower 

respiratory tract infections in horses enrolled in a 2010–2011 effective-

ness feld study are presented in Table 3. All MICs were determined in 

accordance with the Clinical and Laboratory Standards Institute (CLSI) 

Approved Standard M31-A3 using a broth microdilution system and 3% 

lysed horse blood.

Table 3. Trimethoprim/sulfadiazine minimum inhibitory concentration 

(MIC) valuesa of isolates recovered from horses with lower respiratory 

infection caused by Streptococcus equi subsp. zooepidemicus 

treated with EQUISUL-SDT in the U.S. (2010–2011)

Treatment Outcome Success Failure

Number of Isolates 65c 46

Time of Sample Collection Pre-Treatment Pre-Treatment

MIC 50b 
(µg/mL) 0.25/4.75 0.25/4.75

MIC 90b 
(µg/mL) 0.25/4.75 0.25/4.75

MIC Range (µg/mL) 0.12/2.4 

to 0.5/9.5

0.12/2.4 

to 0.5/9.5

a 
  The correlation between in vitro susceptibility data and clinical 

effectiveness is unknown.
b 

  The lowest MIC to encompass 50% and 90% of the most susceptible 

isolates, respectively.
c 

  One isolate of S. equi subsp. zooepidemicus was not tested.

EFFECTIVENESS

A negative control, randomized, masked, feld study evaluated the 

effectiveness of EQUISUL-SDT administered at 24 mg/kg body weight, 

orally, twice daily for 10 days for the treatment of lower respiratory tract 

infections in horses caused by Streptococcus equi subsp. zooepidemicus. 

In this study, a total of 182 horses were treated with EQUISUL-SDT, and 

88 horses were treated with saline. One hundred seventy-three horses 

(112 EQUISUL-SDT and 61 saline) were included in the statistical analysis. 

Therapeutic success was characterized by absence of fever and no 

worsening of clinical signs at Day 5 and Day 10, and signifcant clinical 

improvement or resolution of clinical signs of lower respiratory tract infection 

by Day 17. The observed success rates are 58.9% (66/112) and 14.8% 

(9/61) for the EQUISUL-SDT and saline-treated groups, respectively. 

Table 4 summarizes the statistical analysis results on the overall success rate. 

Table 4. Overall Clinical Effectiveness Results

Equisul-SDT Saline P-value*

Least Square Means 61% 13.1% 0.0123

* P-value and estimated success rates are based on back-transformed 

mean estimates from the statistical analysis.

ANIMAL SAFETY

In a target animal safety study, EQUISUL-SDT was administered orally 

to 32 healthy adult horses at 0 (0X), 24 (1X), 72 (3X), or 120 (5X) mg/kg 

twice daily for 30 days. Loose stool was the most common abnormal 

observation. Observations of loose stool (pellets with liquid or unformed/

cowpile stool) occurred more often in horses treated with EQUISUL-SDT 

with the incidence of loose stool increasing in a dose related manner. All 

incidents of loose stool were self-limiting and resolved without treatment. 

Horses in all EQUISUL-SDT groups demonstrated statistically signifcantly 

higher mean serum creatinine concentrations, and those in the 3X and 

5X groups demonstrated statistically signifcantly higher mean serum 

albumin concentrations. Statistically higher mean neutrophil counts and 

mean serum gamma glutamyl transferase (GGT) activity were seen in 

the 1X and 5X groups. Individual animal creatinine, GGT, and albumin 

concentrations remained within the reference range. Individual animal 

elevations in absolute neutrophil counts ranged up to 7.09 x 103/mcL 

(reference range: 1.96-5.31 x 103/mcL). 

Based upon blood concentrations obtained during the study, it was noted 

that the sulfadiazine and trimethoprim plasma concentrations did not 

increase in proportion to dose. For sulfadiazine, a 3X and 5X dose 

resulted in an average exposure of 2.0X and 2.6X the concentrations 

observed following a 1X dose. For trimethoprim, the corresponding values 

were 2.5X and 3.5X as compared to the 1X dose. Furthermore, marked 

intersubject variability, particularly with sulfadiazine, resulted in substantial 

overlap of individual subject blood levels across the three dosing groups.

STORAGE CONDITIONS

Store at 59°– 86° F (15°– 30° C). Brief periods up to 104° F (40° C) 

are permitted. Protect from freezing.

HOW SUPPLIED

EQUISUL-SDT is available in the following package sizes:

135 mL

280 mL

560 mL

900 mL

[footnote]

1  Kahn CM, Line S, eds.  

The Merck Veterinary Manual.  

10th Ed. Merck & Co. 2010.
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    Equisul-SDT® 
         (sulfadiazine/trimethoprim)

•  Clinically proven safe and highly efective

•  Unique packaging lets you easily treat your horse at home

•  Has a refreshing apple-favor your horse will love and readily 
consume – No bitter-tasting pills or pastes

•  Sold exclusively through your trusted equine veterinarian
•  Available in convenient 135 mL, 280 mL and 560 mL bottles

Ask your veterinarian for the ONLY liquid FDA-approved oral antibiotic for  
treatment of equine respiratory tract infections 

Equisul-SDT is

Our equine practice has switched totally to Equisul-SDT® when we diagnose 
respiratory infections. Because of the proven safety and efcacy, the client 
can easily administer the apple-favored product at home without the need 

to crush pills or force-feed bitter paste products. The benefciary is the 
equine patient who is getting a strong, well absorbed antibiotic specifcally 

designed for horses. The assurance of using an FDA-approved drug like  
Equisul-SDT meets the standard of care which cannot be overstated. 

- Dr. John Bennett 
   Equine Services, LLC 

   Shelbyville, Tennessee

““

Federal law restricts this product to use by or on the order of a licensed veterinarian.
EQUISUL-SDT is contraindicated in horses with a known allergy to sulfadiazine, sulfonamide class antimicrobials, or trimethoprim. The safe use of EQUISUL-SDT has not been evaluated in breeding, pregnant, or 
lactating horses. Potentiated sulfonamides should only be used in pregnant or lactating mares when the benefts to the mare justify the risks to the fetus. Do not use in horses intended for human consumption. 
Not use in humans. For animal use only. Keep this and all drugs out the reach of children. Refer to the package insert in this issue or visit www.aurorapharmaceutical.com for complete product information.

MANUFACTURED IN THE USA

ad000045 06/2018

designed for horses. The assurance of using an FDA-approved drug like 
Equisul-SDT meets the standard of care which cannot be overstated. Equisul-SDT meets the standard of care which cannot be overstated. 
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ing, or during a change in venue when 

that horse might be more stressed,” 

Crandell said.

Sometimes people resort to drug 

medications during early training, 

though they can’t be used when racing. 

Medications that modulate shifting of 

calcium from intracellular storage sites 

include dantrolene.

These drugs can be helpful in allevi-

ating the incidence of tying up, by re-

ducing serum calcium activity, if given 

about 60-90 minutes before exercise. 

This might help when trying to get these 

horses settled into the environment at 

the track—to ease them through the 

early training period—trying to get a 

nervous, excitable horse calmed down 

so it won’t experience tying up episodes. 

Dantrolene interacts with calcium re-

lease channels in the muscle cells, so that 

when the muscle contracts, a little less 

calcium is released from that storage site. 

Then we don’t get what we think might 

initiate onset of RER, which is excessive 

calcium release through that channel. It 

just steps it down a notch and might help 

C
olic is one of the most dangerous disease syndromes of horses. Approximately 

one in 10 colicking horses need surgery to correct an intestinal strangulation, 

the most severe form of colic, in which a portion of the gut is cut off from blood 

supply, injuring the gut barrier and allowing leakage of intestinal bacteria and toxins into 

the bloodstream. These toxins entering the body can lead to shock, often termed endo-

toxemia, and organ failure, which can be fatal. 

COLIC RESEARCH UPDATE
Two-year study shows improved survival rates  

in horses treated with firocoxib
BY DR. ANTHONY BLIKSLAGER

MESSAGE FROM THE GRAYSON-JOCKEY CLUB RESEARCH FOUNDATION

The intestine can repair itself after inju-

ries, but veterinarians continue to see high 

rates of death after surgery due to these 

complications.

For that reason researchers at North 

Carolina State University, Michigan State 

University, and the New Bolton Center at 

the University of Pennsylvania sought to 

evaluate postoperative management of 

colic patients to ensure that horses have 

the best possible chance of fully recover-

ing. Recent studies have shown that when 

injured intestine is recovered in the lab, 

flunixin meglumine paradoxically slows 

down the repair process and allows in-

creased leaking of bacterial toxins through 

the gut wall, even though it is a first-line  

effective pain reliever.

This is the most common non-steroidal 

anti-inflammatory drug (NSAID) used in 

horses to control pain and inflammation 

after surgery. 

Similar lab studies have shown that a 

newer NSAID, firocoxib (Equioxx®) allows 

for better recovery of injured tissue be-

cause it targets the enzyme (COX-2) that 

promotes inflammation but does not block 

COX-1 that promotes intestinal repair. 

Therefore, the researchers believe that 

firocoxib would be a better choice than 

flunixin meglumine to manage pain and 

inflammation after colic surgery to reduce 

complication rates and ultimately improve 

survival. 

In a two-year study funded by The Gray-

son-Jockey Club Research Foundation, 

horses that had surgery to correct small 

intestinal strangulating colic were given 

either flunixin meglumine or firocoxib dur-

ing their recovery in the hospital in a ran-

domized clinical trial. Fewer horses given 

firocoxib had high levels of a blood marker 

of inflammation related to leakage of bac-

terial toxins from the gut as compared to 

those given flunixin meglumine.

Importantly, both NSAIDs effectively 

treated surgical pain to the same de-

gree. There was not a major difference 

in survival rates, but this study included 

56 horses, and the researchers feel that 

studying more colic patients would reveal 

improved survival rates in horses treat-

ed with firocoxib. This study shows that  

firocoxib might be a better first-line medi-

cation than flunixin meglumine to treat 

colicking horses.

In addition, this GJCRF-supported study 

shows how bigger and better clinical stud-

ies can be performed by linking veterinary 

hospitals to find optimal treatment for 

horses. We are also particularly grateful 

for the Elaine and Bertram Klein Career 

Development Award to the lead investiga-

tor, Dr. Amanda Ziegler, an up-and-coming 

equine veterinary researcher. Dr. Ziegler 

is completing her PhD, in part using this 

work, under our direction at NC State 

University. B

Dr. Anthony Blikslager, is a professor 

of equine surgery and the associate 

director of Comparative Medicine 

Institute, College of Veterinary 

Medicine at North Carolina State 

University.
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of reactive oxygen species, which are formed when fat under-

goes oxidation.

“The cell membrane is one of the crucial areas where this 

occurs,” she said. “The reactive oxygen species (ROS) break 

apart the chemical bonds, resulting in free radicals. Vitamin E 

donates hydrogen to the free radical and stops that cascade of 

molecules falling apart. In this way it restores health to the cell 

membrane. Interestingly, vitamin C can restore vitamin E to 

some extent by replacing the hydrogen.

“Vitamin E is also involved in immune function, cell signal-

ing, regulation of gene expression, and other general metabolic 

processes. Vitamin E is the collective name for a group of com-

pounds that all have this distinctive antioxidant activity. There 

are eight naturally occurring compounds: four tocopherols and 

four tocotrienols. When researchers have looked at serum vi-

tamin E, the compound they find in abundance is the alpha-

tocopherol,” Crandell said.

“In plants we find a variety of all the different forms of vita-

min E. The one we focus on in nutrition is alpha-tocopherol, but 

recently there has been interest in looking at the role of gamma-

tocopherol as well. The principal form found in synthetic vita-

min E is alpha-tocopherol. If you buy a supplement and it lists 

‘natural source’ on the label, this would be d-alpha-tocopherol. 

The synthetic form would be listed as dl-alpha-tocopherol or 

just vitamin E. If it does not specify, it is probably synthetic.”

Sources of natural vitamin E include green forages. The 

greener the forage, the more vitamin E. Lush green grass has 

more of this vitamin than older, mature, or dry forages.

“Plants lose some vitamin E with maturity,” Crandell said. 

“Grass contains between 30-100 IU per kilogram of dry matter. 

Hay will have less because once it dries enough to bale, it starts 

losing appreciable amounts of fat-soluble vitamins.”

According to the American Association of Equine Practitioners, 

lameness is a term used to describe a horse’s change in gait, typi-

cally in response to pain somewhere in a limb, but also because of 

a mechanical restriction on limb movement. OCD™ Pellets (Optimal 

Cartilage Development) are proven to decrease discomfort associ-

ated with daily activities to help maintain a mobile, sound, pain-free 

horse.

Building healthy bone requires the proper activity of bone-

building nutrients, hormones, and cells. OCD™ Pellets, a two-in-one 

supplement, supports the bone and the joint health of horses in all 

stages of life. The dual-action of OCD™ Pellets supplies the building 

blocks necessary for the creation and maintenance of healthy carti-

lage and bone. Since inflammation interferes with bone building and 

accelerates bone loss, OCD™ Pellets relies on Corta-Flx®, a clinically 

proven formula and a key component found in OCD™ Pellets, as a 

source of nutrients that address inflammation of the joint.  When it 

is included as part of your horse’s daily nutritional program, OCD™ 

Pellets will help your horse work better, stay sounder, and increase 

its willingness to perform at whatever discipline.

Studies demonstrate that chondroitin, glucosamine, and hyal-

uronic acid are large molecules that are difficult to absorb. OCD™ 

Pellets does not rely on these difficult molecules for absorption. Our 

formula is micro-sized isolates of the active ingredients of chondroi-

tin and glucosamine, resulting in better assimilation and absorption.  

There is no other product with glucosamine and chondroitin—re-

gardless of milligram strength—that can match the effectiveness of 

the OCD™ Pellets with just one ounce per day.

Effective in the treatment of OCDs, epiphysitis, DJD (degenera-

tive joint disease), bucked shins, sesamoiditis, bone cysts, bone 

bruising, navicular syndrome, and slab fractures, etc., OCD™ Pellets 

provides the nutritional requirements for the development, mainte-

nance and repair of bones and joints, keeping your horse sound and 

pain free. When combined with proper care and a healthy condition-

ing program, OCD™ 

Pellets can help your 

horse become a suc-

cess for sales, com-

petition, or pleasure.

ACHIEVE IMPROVED PERFORMANCE WITH OCD PELLETS
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Turnout is great for de-stressing a horse
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Harvest conditions make a difference, 

as well.

“The greener the hay, the more vitamin 

E.,” she said. “Alfalfa, especially when cut 

before full maturity, while still very leafy 

rather than mostly stems, usually is a 

little higher in vitamin E than grass hay. 

In arid climates where hay can be cut and 

baled within 24 hours, there will be more 

vitamin E than in hay made on the East 

Coast in a humid climate, where it may 

take several days to dry enough to bale 

(and you have to keep turning it to get it 

dry). It takes longer to dry because of the 

humidity.”

Exposure to sunlight oxidizes vita-

min E after the plant has been cut, and 

if hay gets rained on some of this vitamin 

leaches out. This can be a double prob-

lem; if the hay is rained on, it will also 

take more days to dry before baling.

“A study looking at alfalfa hay after it 

was baled showed vitamin E losses were 

almost up to 75% after 12 weeks of stor-

age,” Crandell said. “The longer hay is 

stored, the more vitamin E is lost. We can 

count on green forage being a good source 

of this vitamin, but when horses are fed 

only hay (no pasture), it’s a gamble.”

It will vary depending on how much 

vitamin E the hay had to begin with and 

how long the hay has been stored.

“There is also some vitamin E in 

grain, but the level is pretty low—about 

20-30 IU per kilogram,” she said. “It 

also makes a difference how long the 

grain has been stored. Grains lose some 

of their vitamin E over time. Almost 

all commercial concentrate feeds have 

some vitamin E added, to compensate 

for lower levels in the grain and any 

storage losses, but most of them use the 

synthetic form. Unless it says natural 

vitamin E on the label, it will be the syn-

thetic. On the label you can see whether 

it’s d or dl-alpha-tocopherol (d- is natu-

ral and dl- is synthetic), but sometimes 

it’s just listed as vitamin E. Natural vi-

tamin E is the most expensive, so if they 

go to that expense to add it, they will 

also state it on the label and may charge 

more for their product.  

“If a horse is being fed a commercial 

concentrate feed, especially a high-qual-

ity product, it will be balanced for trace 

minerals like selenium, copper, iron, 

zinc, etc.,” she continued. “Horses today 

are rarely short of selenium, especially 

racehorses, because of the quantities 

they eat.”

We almost take for granted that our 

horses have adequate trace minerals.

“It amazes me how much this may dif-

fer in other countries,” she said. “I went 

to Peru and attended races there, went 

to the training stables and talked with 

the people to find out what they fed those 

horses. I was astounded to find that these 

racehorses were only fed alfalfa and bar-

ley. Many weren’t given any salt or min-

erals. They didn’t have any feed products 

containing vitamin A, selenium, zinc or 

copper.

“The competitive nature of racing in 

countries like the U.S., Australia, Japan, 

or Hong Kong means that we feed our 

horses whatever they need to optimize 

performance. A horse on barley and al-

falfa wouldn’t be able to compete at this 

level. We’ve come a long ways in figuring 

out proper diet for the equine athlete.”

Usually when a horse ties up it’s not 

due to just one thing.

“It’s generally not just the diet, or 

stress; it is often due to multiple fac-

tors,” Crandell said. “The basic problem 

might be that there is too much starch 

in the diet, but there could also be too 

much stress from the environment and 

perhaps the horse didn’t get turned out 

because the weather was bad. Just one 

of those factors alone might not result 

in tying up, but with multiple problems 

going on, the horse may suddenly reach 

that threshold and tie up—the culmina-

tion of multiple factors.” B

Heather Smith Thomas is a freelance 

writer based in Idaho.

Doc’s Products, the maker of OCD Pellets, isn’t just 

dedicated to improving your horse’s life, but your  

dog’s as well. We have customized our revolutionary 

supplement to help promote healthy bone and joints  

in your dog with COS Pellets.

Doc’’
Product’, Inc.

TM

Made in Americawww.DocsProductsInc.com  •  866-392-2363
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