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Alternative endometritis Approach 
Endometritis—inflammation of the lin-

ing of the uterus—can occur post- breeding 
in reproductively normal mares or those 
with structural abnormalities that allow 
bacteria to enter the uterus. It is an im-
portant cause of infertility in mares and is 
usually treated with antibiotics and uter-
ine flushes. But in some mares this ap-
proach might not be sufficient to resolve 
the  inflammation. 

Sara Lyle, DVM, PhD, Dipl. ACT, of 
Louisiana State University’s School of Vet-
erinary Medicine, said an adjunctive treat-
ment is washing the uterus with a special 
solution called a buffered chelating agent. 

“A third-generation buffered chelating 
agent either with or without antibiotics re-
moves ions from the cell walls of bacteria, 
reducing the integrity of the cell wall,” Lyle 
said. “The exudate produced by the dis-
rupted bacteria and biofilm is subsequent-
ly removed and the mare can be bred.” 

Veterinarians can prepare buffered 
 chelators in house, or they are commer-
cially available with and without antibi-
otics. Lyle and her colleagues tested the 
 solution,  finding:
■  No adverse effects in normal mares, and 

no deleterious effects on the endome-
trium or pregnancy establishment;

■  It might be useful in clinical cases of 
chronic endometritis due to Gram-
 negative bacteria or even fungi;

■  Six of eight mares with reproductive 
issues conceived and foaled after treat-
ment. The other two became pregnant 
but experienced early embryonic loss.
She noted that treatment failures might 

still occur if concurrent anatomic abnor-
malities exist that support endometritis 
recurrence (such as incompetent cervix).

Nonetheless, according to the Lyle et 
al., “The increasing frequency with which 
 antibiotic-resistant bacteria are being 
recovered from the equine uterus is con-
cerning, and treatments that can reduce 
our dependence on traditional antibiotics 
alone are worthy of consideration.”

making mares cycle in Winter
People have successfully shortened or 

lengthened mares’ estrous cycles for de-
cades, but it’s a much taller order to in-
duce cycling in a mare that’s not cycling 
at all (in anestrus). However, researchers 
recently reported good success with using 
a new hormone therapy regimen.

Practitioners have used equine follicle-
stimulating hormone (eFSH) to stimulate 
donor mares’ ovaries to increase ovula-
tion numbers (i.e., superovulation) and, 
thereby, increase the number of embryos 
recovered during one cycle. Scientists from 
Colorado State University, the University of 
Kentucky, and the University of California, 
Davis, have been using recombinant equine 
follicle-stimulating hormone (reFSH, a syn-
thetic form of eFSH—the “regular” form, 
harvested from mares’ pituitary glands, is 
no longer available) to induce follicle de-
velopment and ovulation in deep anestrous 
mares (usually midwinter).

Treatment groups received twice-daily 
reFSH for 15 days or until mares developed 
an ovarian follicle at least 35 mm wide. All 
had significant follicular development, and 
76.7% had an average of 3.8 ovulations 

 after human chorionic gonadotropin (hCG, 
given to cause the follicles to release eggs) 
injection. No control mares developed fol-
licles or ovulated. Following ovulation, all 
treated mares returned to anestrus.

“Deep anestrus is the most challenging 
case (to induce ovulation),”said Pat McCue, 
DVM, PhD, Dipl. ACT, of Colorado State. “I 
was surprised they all responded, but not 
that they went back into anestrus.”

He said this strategy could be useful for: 
■  Managing anestrus/transitional mares 

not under lights (used to “trick” their 
bodies into cycling), not responding to 
lights, or in conjunction with lights;

■  Addressing mares without significant 
follicle development in breeding season;

■  Treating problem acyclic mares (those 
in postpartum anestrus or those that are 
acyclic during the normal physiologic 
breeding season); and/or 

■  Causing superovulation in cycling mares 
to increase embryo recovery rates or 
pregnancy probability in mares carrying 
their own foals. 
The company providing the eFSH prod-

uct for the study hopes to gain FDA ap-
proval for it in the future. 
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an adjunctive endometritis treatment involves washing the mare’s uterus with a special solution called 
a buffered chelating agent designed to reduce bacterial cell-wall integrity.
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new drug formulation for ovulation 
Recently, a slow-release formulation of 

deslorelin acetate—which induces ovula-
tion at (or near) the time of breeding— 
became available in the United States. 

Edward Squires, MS, PhD, Dipl. ACT, of 
the UK’s Gluck Equine Research Founda-
tion described the new formulation (Su-
croMate) in which the drug is suspended 
in a sucrose (sugar) solution. To better pin-
point the most efficacious dose for induc-
ing ovulation, Squires and colleague Barry 
Simon, DVM, administered various doses 
to research mares and an additional 191 
broodmares on farms in Australia, Ireland, 
and the United States. Their key findings:
■  One 1.8 mg/mL dose of deslorelin acetate 

induced ovulation in 90% of research 
mares, a markedly higher percentage 
than with lower doses of the drug;

■  A single dose of 1.8 mg/mL deslorelin 
acetate induced ovulation in 77% of the 
additional 191 broodmares;

■  There was no difference in the interovu-
latory interval (days between ovulation) 
between treated and untreated brood-
mares (in a control group of 97);

■  Pregnancy rates did not differ among 
treated and untreated broodmares; and 

■  All foals born to treated and untreated 
broodmares were considered normal.
Together, these data show that a 1.8-mg/

mL dose of this product was safe and ef-
fective for inducing ovulation in mares, 
and pregnancy rates in treated mares were 
similar to those of untreated controls 

improved Test for ovarian Tumors
Granulosa cell tumors (GCTs) only rep-

resent about 2.5% of all equine tumors and 
usually are benign, but they are the most 
common neoplasm (tumor) found in the 
equine reproductive tract. GCTs are diffi-
cult to diagnose and can cause problems 
in affected mares, including infertility and 
behavioral problems. 

Veterinarians detect GCTs during rou-
tine palpation or rectal ultrasound, and 
endocrine tests—measuring blood levels 
of the hormones inhibin, testosterone, and 
progesterone—can confirm suspicions. 

Barry A. Ball, DVM, PhD, Dipl. ACT, of 
the Gluck Center, described a blood test to 
measure anti-Müllerian hormone (AMH).

“My colleagues and I recently discovered 
that high levels of AMH are produced by 
GCTs, which circulate in the bloodstream,” 
relayed Ball. In a study they found:

■  AMH levels were significantly higher 
in mares with GCTs than in pregnant 
mares, those in estrus, and those whose 
ovaries were removed; and

■  High AMH levels allowed correct GCT 
diagnosis in 70/74 (95%) of mares; in-
hibin and testosterone assays correctly 
diagnosed GCTs in 63 (85%) and 40 
(54%) of the 74 mares, respectively. 
“This study confirms that AMH is con-

siderably higher in mares with GCTs than 
all other healthy mares regardless of repro-
ductive status and that measuring AMH 
levels is a useful test for GCTs,” he said. 

The AMH test is currently available as a 
human assay. “We are currently working 
on assays that might be more affordable 
for the horse (industry),” said Ball.

dummy mounts and novice Stallions 
Training a novice stallion properly to use 

a dummy mount can result in more suc-
cessful and safer semen collection, noted 
behaviorist Sue McDonnell, PhD, of the 
University of Pennsylvania’s School of Vet-
erinary Medicine. She relayed some practi-
cal tips on the process: 
■  Conduct two to three training sessions 

for three to five consecutive days.
■  Schedule training separate from the 

breeding soundness exam, and do not 
expect to sell or evaluate the semen, as 
stress from the training process might 
be deleterious to semen quality.

■  Only use necessary staff/equipment.
■  Ensure the shed is large enough (at least 

40-by-40 feet) and has solid, nonabra-
sive, slip-free footing that won’t kick up 
and damage the penis or contaminate 
the sample.

■  Consider the choice of artificial vagina, 
restraining equipment, availability of 
stimulus mares, and the mount itself. 
“Remember that each stallion is an indi-

vidual and to leave each session on a good 
note,” she said. Follow these tips to pro-
duce a workmanlike breeding stallion and 
higher-quality semen samples. h
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FOR ORAL USE IN HORSES ONLY
For the treatment of equine protozoal myeloencephalitis (EPM) caused by Sarcocystis neurona 
in horses. 
CAUTION 
Federal (U.S.A.) law restricts this drug to use by or on the order of a licensed veterinarian.
NADA #141-268  Approved by FDA
DESCRIPTION 
Diclazuril, (±)-2,6-dichloro- -(4-chlorophenyl)-4-(4,5 dihydro-3,5-dioxo-1,2,4-triazin-2(3H)-yl)
benzeneacetonitrile, has a molecular formula of C17H9CI3N4O2, a molecular weight of 407.64, and 
a molecular structure as follows:

Diclazuril is an anticoccidial (antiprotozoal) compound with activity against several genera of the 
phylum Apicomplexa. PROTAZIL® (diclazuril) is supplied as oral pellets containing 1.56% diclazuril 
to be mixed as a top-dress in feed. Inert ingredients include dehydrated alfalfa meal, wheat 
middlings, cane molasses and propionic acid (preservative).
INDICATIONS 
PROTAZIL® (1.56% diclazuril) Antiprotozoal Pellets are indicated for the treatment of equine 
protozoal myeloencephalitis (EPM) caused by Sarcocystis neurona in horses.
DOSAGE AND ADMINISTRATION
Dosage: PROTAZIL® (1.56% diclazuril) is administered as a top dress in the horse’s daily grain 
ration at a rate of 1 mg diclazuril per kg (0.45 mg diclazuril/lb) of body weight for 28 days.  The 
quantity of PROTAZIL® necessary to deliver this dose is 64 mg pellets per kg (29 mg pellets/
lb) of body weight.
Administration: To achieve this dose, weigh the horse (or use a weigh tape)). Scoop up 
PROTAZIL® to the level (cup mark) corresponding to the dose for the horse’s body weight using 
the following chart:

Weight Range of 
Horse (lb)

mLs of Pellets Weight Range of 
Horse (lb)  

mLs of Pellets

275 - 524 20 1275 - 1524 60
525 - 774 30 1525 - 1774 70

775 - 1024 40 1775 - 2074 80
1025 - 1274 50 - -

One 2-lb bucket of PROTAZIL® will treat one 1100-lb horse for 28 days. One 10-lb bucket of 
PROTAZIL® will treat fi ve 1100-lb horses for 28 days.
CONTRAINDICATIONS 
Use of PROTAZIL® (1.56% diclazuril) Antiprotozoal Pellets is contraindicated in horses with known 
hypersensitivity to diclazuril.
WARNINGS 
For use in horses only. Do not use in horses intended for human consumption. Not for human use. 
Keep out of reach of children. 
PRECAUTIONS 
The safe use of PROTAZIL® (1.56% diclazuril) Antiprotozoal Pellets in horses used for breeding 
purposes, during pregnancy, or in lactating mares has not been evaluated. The safety of 
PROTAZIL® (1.56% diclazuril) Antiprotozoal Pellets with concomitant therapies in horses has 
not been evaluated.
ADVERSE REACTIONS 
There were no adverse effects noted in the fi eld study which could be ascribed to diclazuril. 
To report suspected adverse reactions, to obtain a MSDS, or for technical assistance call 
1-800-224-5318.
CLINICAL PHARMACOLOGY 
The effectiveness of diclazuril in inhibiting merozoite production of Sarcocystis neurona and S. 
falcatula in bovine turbinate cell cultures was studied by Lindsay and Dubey (2000).1 Diclazuril 
inhibited merozoite production by more than 80% in cultures of S. neurona or S. falcatula treated 
with 0.1 ng/mL diclazuril and greater than 95% inhibition of merozoite production (IC95) was 
observed when infected cultures were treated with 1.0 ng/mL diclazuril. The clinical relevance of 
the in vitro cell culture data has not been determined.
PHARMACOKINETICS IN THE HORSE 
The oral bioavailability of diclazuril from the PROTAZIL® (1.56% diclazuril) Antiprotozoal 
Pellets at a 5 mg/kg dose rate is approximately 5%. Related diclazuril concentrations in the 
cerebrospinal fl uid (CSF) range between 1% and 5% of the concentrations observed in the 
plasma. Nevertheless, based upon equine pilot study data, CSF concentrations are expected to 
substantially exceed the in vitro IC95 estimates for merozoite production (Dirikolu et al., 1999)2. 
Due to its long terminal elimination half-life in horses (approximately 43-65 hours), diclazuril 
accumulation occurs with once-daily dosing. Corresponding steady state blood levels are achieved 
by approximately Day 10 of administration.
EFFECTIVENESS 
Two hundred and fourteen mares, stallions, and geldings of various breeds, ranging in age from 
9.6 months to 30 years, were enrolled in a multi-center fi eld study. All horses were confi rmed 
EPM-positive based on the results of clinical examinations and laboratory testing, including CSF 
Western Blot analyses. Horses were administered PROTAZIL® (1.56% diclazuril) Antiprotozoal 
Pellets at doses of 1, 5, or 10 mg diclazuril/kg body weight as a top-dress on their daily grain 
ration for 28 days. The horses were then evaluated for clinical changes via a modifi ed Mayhew 
neurological scale on Day 48 as follows:

0. Normal, neurological defi cits not detected.
1. Neurological defi cits may be detectable at normal gaits; signs exacerbated with 

manipulative procedures (e.g., backing, turning in tight circles, walking with head elevation, 
truncal swaying, etc.).

2. Neurological defi cit obvious at normal gaits or posture; signs exacerbated with 
manipulative procedures.

3. Neurological defi cit very prominent at normal gaits: horses give the impression they may 
fall (but do not) and buckle or fall with manipulative procedures.

4. Neurological defi cit is profound at normal gait: horse frequently stumbles or trips and may 
fall at normal gaits or when manipulative procedures were utilized.

5. Horse is recumbent, unable to rise.
Each horse’s response to treatment was compared to its pre-treatment values. Successful 
response to treatment was defi ned as clinical improvement of at least one grade by Day 48 ± 
conversion of CSF to Western Blot-negative status for S. neurona or achievement of Western 
Blot-negative CSF status without improvement of 1 ataxia grade.
Forty-two horses were initially evaluated for effectiveness and 214 horses were evaluated for 
safety. Clinical condition was evaluated by the clinical investigator’s subjective scoring and 
then corroborated by evaluation of the neurological examination videotapes by a masked panel 
of three equine veterinarians. Although 42 horses were evaluated for clinical effectiveness, 
corroboration of clinical effectiveness via videotape evaluation was not possible for one horse 
due to missing neurologic examination videotapes. Therefore, this horse was not included in the 
success rate calculation.
Based on the numbers of horses that seroconverted to negative Western Blot status, and the 
numbers of horses classifi ed as successes by the clinical investigators, 28 of 42 horses (67%) 
at 1 mg/kg were considered successes. With regard to independent expert masked videotape 
assessments, 10 of 24 horses (42%) at 1 mg/kg were considered successes. There was no 
clinical difference in effectiveness among the 1, 5, and 10 mg/kg treatment group results.
Adverse events were reported for two of the 214 horses evaluated for safety. In the fi rst case, a 
horse was enrolled showing severe neurologic signs. Within 24 hours of dosing, the horse was 
recumbent, biting, and exhibiting signs of dementia. The horse died, and no cause of death was 
determined. In the second case, the horse began walking stiffl y approximately 13 days after the 
start of dosing. The referring veterinarian reported that the horse had been fed grass clippings 
and possibly had laminitis.
ANIMAL SAFETY 
PROTAZIL® (1.56% diclazuril) Antiprotozoal Pellets were administered to 30 horses (15 males 
and 15 females, ranging from 5 to 9 months of age) in a target animal safety study. Five groups 
of 6 horses each (3 males and 3 females) received 0, 5 (5X), 15 (15X), 25 (25X) or 50 (50X) 
mg diclazuril/kg (2.27mg/lb) body weight/day for 42 consecutive days as a top-dress on the 
grain ration of the horse. The variables measured during the study included: clinical and physical 
observations, body weights, food and water consumption, hematology, serum chemistry, 
urinalysis, fecal analysis, necropsy, organ weights, gross and histopathologic examinations. The 
safety of diclazuril top-dress administered to horses at 1 mg/kg once daily cannot be determined 
based solely on this study because of the lack of an adequate control group (control horses tested 
positive for the test drug in plasma and CSF). However, possible fi ndings associated with the drug 
were limited to elevations in BUN, creatinine, and SDH and less than anticipated weight gain. 
Defi nitive test article-related effects were decreased grain/top-dress consumption in horses in 
the 50 mg/kg group.
In a second target animal safety study, PROTAZIL® (1.56% diclazuril) Antiprotozoal Pellets were 
administered to 24 horses (12 males and 12 females, ranging from 2 to 8 years of age). Three 
groups of 4 horses/sex/group received 0, 1, or 5 mg diclazuril/kg body weight/day for 42 days 
as a top-dress on the grain ration of the horse. The variables measured during the study included 
physical examinations, body weights, food and water consumption, hematology, and serum 
chemistry. There were no test article-related fi ndings seen during the study.
STORAGE INFORMATION 
Store between 15°C to 30°C (59°F to 86°F).
HOW SUPPLIED 
PROTAZIL® (1.56 % diclazuril) Antiprotozoal Pellets are supplied in 2-lb (0.9 kg) and 10-lb (4.5 
kg) buckets.
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Recognizing EPM can be hard. Now the treatment is easy.

Introducing Protazil® (1.56% diclazuril), the safe, easy way to treat EPM. Protazil is 
the fi rst FDA-approved alfalfa-based pelleted EPM treatment that makes accurate 
dosing and administration simple. 

Ask your veterinarian for Protazil. Because we’re for helping you help your horse.

Protazil is contraindicated in horses with known hypersensitivity to diclazuril. 
Safe use in horses used for breeding purposes, during pregnancy, or in lactating 
mares has not been evaluated. The safety of Protazil with concomitant therapies 
in horses has not been evaluated. See related page in this issue for details.

Imbalance
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Mystery lameness
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http://www.westnileequinevaccines.com

	Button 2: 


