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The goal of any breeding operation is 
to maximize reproductive efficiency 
and minimize the cost of produc-

ing live offspring. The reproductive perfor-
mance of broodmares can be assessed by 
determining pregnancy and foaling rates for 
a season or, preferably, for each cycle. Mean 
pregnancy rates per cycle are 50% to 60% 
under current management conditions.1–3 
However, the rates vary widely depending 
on stallion and mare fertility. To improve 
these rates, equine practitioners can use var-
ious techniques to induce early estrous and 
ovulatory cycles to increase the number of 
breeding cycles during a season. In addition, 
techniques to synchronize estrus and induce 
ovulation can be used to make reproductive 

services time efficient and 
cost-effective for clients. This 
article discusses these tech-
niques as well as the treatment 
of postbreeding endometritis 
in susceptible mares to ensure 
that pregnancy is established 
and maintained to term. 

Inducing Early Estrous and  
Ovulatory Cycles
Mares are seasonal breed-
ers that regularly come into 

estrus from approximately April through 
September, and foals are born in late spring 
and early summer, when food is most read-
ily available and temperatures are moder-
ate. These environmental conditions give 
foals the best chance to survive and flour-
ish. Most breeding registries have arbitrarily 
decided that a horse’s birthday is January 
1. As a result, induction of estrous cycles 
in anestrous mares and induction of ovula-
tion in mares transitioning from anestrus to 
estrus are used to allow breeding of mares 
as early as possible in the year. While the 
implementation of an extended artificial 
light period (10 to 100 lux for 14.5 to 16 
hours for at least 60 to 90 days) hastens the 
onset of follicular development by about 
2 months, this approach does not elimi-
nate the transition period from anestrus to 
estrus. During this transition period, one to 
three waves of follicles grow but fail to ovu-
late. Regression of these waves of follicles 
results in irregular, prolonged, and anovu-
latory estrous cycles. 
 The transition period can be short-
ened by administration of hormones such 
as progesterone, the synthetic progestin 
altrenogest, and equine follicle-stimulating 
hormone (FSH). These treatments also 
induce ovulation earlier in the year. Instead 
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of receiving daily oral or parenteral progesto-
gens (e.g., altrenogest, progesterone), mares can 
be treated with a single dose of long-acting pro-
gesterone. Mares not responding to increased 
light exposure for longer than 50 days and hav-
ing ovarian follicles <15 mm in diameter may 
be treated with long-acting progesterone (600 
mg). This therapy has been shown to induce 
ovulation within 2 weeks in nearly 60% of 
treated mares, whereas ovulation occurs in 
<10% of untreated mares exposed to artificial 
light.4 Although anovulation during the transi-
tion period is due to a shortage of luteinizing 
hormone (LH), it is likely that FSH is also low 
in these mares. Consequently, mares in transi-
tion can be given equine FSH (12.5 mg IM q12h) 
until at least half of the follicles are >35 mm 
in diameter. After administration of equine FSH 
for 3 to 6 days, mares generally develop pre-
ovulatory follicles. As a result, ovulation can be 
induced up to 6 weeks earlier in mares receiv-
ing equine FSH than in untreated mares.5

 Domperidone (1.1 mg/kg PO q24h), a dop-
amine antagonist, increases secretion of pro-
lactin, a hormone with an important role in 
the transition from anestrus to estrus. Another 
dopamine antagonist, sulpiride, has a similar 
effect on prolactin secretion.6 It has been pro-
posed that the increase in prolactin secretion 
induced by domperidone leads to an increase 

in LH receptor expression on the ovaries.7 
Consequently, the ovaries are more sensitive 
to endogenous LH, and regular ovarian activ-
ity is indirectly induced after domperidone 
administration. The response to domperidone 
or sulpiride is improved if either drug is used 
after a 2-week photoperiod treatment in late 
transitional mares with follicles >25 mm in 
diameter. However, it is important to recog-
nize that low ambient temperatures have a 
negative effect on domperidone-induced folli-
cular activity. Therefore, in locations with very 
cold winters (e.g., Colorado), only mares kept 
indoors ovulate in response to domperidone 
administration.8

 To summarize, exposure to artificial light 
can be combined with administration of a pro-
gestogen (FIGURE 1) or domperidone (FIGURE 

2) to induce estrous cycles and ovulation early 
in the season.
 Although equine FSH can also be used in 
the transitional period, it is expensive ($300 to 
$600 for 3 to 6 days of treatment). Therefore, 
treatment of transitional mares using equine 
FSH is only justified in combination with 
embryo collection to take advantage of the 
resultant multiple ovulations.

Estrus Synchronization and 
Induction of Ovulation
Controlling the time of estrus and ovulation 
not only helps veterinarians save valuable time 
but also improves the cost efficiency of repro-
ductive services. It is also very useful for mare 
owners who lack a stallion or experience with 
teasing.
 The most widely used drugs to control a 
mare’s cycle are prostaglandins (PGs), most 
notably PGF

2α. In mares, the corpus luteum is 
responsive to a single injection of PGF

2α from 
day 5 to 12 after ovulation. As a result, approx-
imately 33% of all cycling mares respond to 
administration of PGF

2α. The interval from 
treatment with PGF

2α to ovulation is typically 
9 to 11 days. However, depending on the 
stage of follicular development on the ovaries, 
ovulation can occur between 2 and 15 days 
after treatment. Administration of PGF

2α may 
appear to fail to induce estrus when a large 
follicle with a diameter >35 mm is on the ova-
ries at the time of treatment. These large fol-
licles may develop in mares with two follicular 
waves in a cycle. A large diestrous follicle may 

Exposure to arti-
ficial light can be 
combined with 
administration 
of a progestogen 
or domperidone 
to induce estrous 
cycles and ovulation 
early in the season.
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Inducing early estrous and ovulatory cycles (option 1).

FIGURE 1
≥35 mm

Dec Jan Feb Mar Apr

Dec 1: Start photoperiod treatment.

Jan 21: Start daily altrenogest or progesterone administration (for 10 days) 
or give long-acting progesterone.

Jan 31: Administer prostaglandin.

When follicle is ≥35 mm, induce ovulation with hCG or deslorelin.

Feb 7–15: First ovulation.
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lead to a sudden onset of estrus, and ovula-
tion can be missed. In these cases, luteolysis 
and ovulation occur almost in synchrony. PG 
analogues may also cause LH release sufficient 
to induce ovulation within 24 to 48 hours, thus 
even before luteolysis is complete.9

 Because many other tissues are sensitive 
to PGF

2α, common adverse effects of this 
treatment include sweating, diarrhea, pelvic 
muscle spasms, and increased heart rate. To 
reduce these effects, the dose can be reduced 
10-fold to 0.5 mg in two injections given 24 
hours apart.10 This approach has proven to be 
safe and effective in clinical practice.
 As an alternative to the use of PGF

2α, pro-
gestogens can be administered to induce artifi-
cial luteal phases that control a mare’s estrous 
cycle. These luteal phases can be achieved 
with either repeated daily injections of proges-
terone or oral administration of altrenogest. 
This approach is most effective if used for 
15 days, allowing sufficient time for luteal 
regression to occur naturally. If progestogens 
are administered for only 10 days, the mare 
should receive a PGF

2α injection on the last 
day of treatment to induce lysis of any remain-
ing luteal tissue. Mares treated in this manner 
usually begin to show estrus in 3 to 5 days, 
and ovulation usually occurs 9 to 11 days after 
the end of treatment. However, progestogens 
not only fail to suppress FSH secretion and 
follicular growth but also are not particularly 
effective in preventing ovulation during treat-
ment.11 Consequently, ovulation can occur at 
any time within approximately 2 weeks after 
treatment or even during treatment. Therefore, 
neither progestogens nor PGs alone are very 
effective for precise synchronization of estrus 
between mares.
 Control of a mare’s estrous cycle can be 
improved further by coadministration of estra-
diol and progesterone or other progestogens.12 
This protocol can be instituted at any stage of 
a mare’s estrous cycle if the mare has passed 
through the transition phase and has regular heat 
cycles. The treatment is based on the moderate 
suppressive effect of estradiol on FSH secretion, 
which controls follicle growth, and of progester-
one on estrus. Progesterone and estradiol-17β 
are injected daily for 10 consecutive days. PG is 
injected on the 10th day of treatment, and ovu-
lation is induced when a follicle that is >35 mm 
in diameter appears on an ovary. Approximately 

75% to 80% of mares ovulate 9 to 10 days after 
the PG injection (FIGURE 3). 
 Induction of ovulation in follicles that are 
>35 mm in diameter decreases the number of 
inseminations or matings per cycle by increas-
ing the number of ovulations taking place 
within 48 hours. Two products are currently 
used to hasten ovulation in cycling mares: 
human chorionic gonadotropin (hCG; 1500 to 
2500 IU) and the gonadotropin-releasing hor-
mone (GnRH) analogue deslorelin. hCG binds 
to equine LH receptors in gonadal tissue, and 
the LH-like bioactivity of hCG causes matura-
tion and ovulation of the dominant follicle in 
estrous mares. In contrast, deslorelin stimulates 
the release of endogenous LH and FSH from 
the anterior pituitary, and the sudden release 
of LH stimulates follicle maturation and ovu-
lation. In an analysis of six studies involving 
more than 1000 ovulatory cycles, injection 
of hCG or deslorelin induced ovulation in 
approximately 90% of mares within 48 hours.a 
While injection of hCG induced ovulation in 
83% of mares within 48 hours, 94% of deslo-
relin-treated mares ovulated within the same 
time frame.13 However, in a more recent study, 
the percentages of hCG- and deslorelin-treated 
mares ovulating within 48 hours were 88% 

Inducing early estrous and ovulatory cycles (option 2).

FIGURE 2

≥35 mm

Dec Jan Feb Mar Apr

Jan 1: Start photoperiod treatment.

Jan 15: Start daily domperidone (maximum: 21 days).

When follicle is ≥35 mm, induce ovulation with hCG or deslorelin.

Feb 1–Mar 1: First ovulation.

aBurns PJ. Personal communication. Lexington, KY: 
BET Pharm; 2007.

Induction of 
ovulation in fol-
licles that are 
>35 mm in diam-
eter decreases 
the number of 
inseminations or 
matings per cycle 
by increasing the 
number of ovula-
tions taking place 
within 48 hours.
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Neither progesto-
gens nor prosta-
glandins alone are 
very effective for 
precise synchro-
nization of estrus 
between mares.
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and 90%, respectively.14 In comparison, only a 
small percentage (7%) of saline-treated mares 
ovulated within 48 hours.a Thus, the average 
untreated mare ovulates 1 to 2 days later than a 
mare treated with hCG or deslorelin. In a field 
trial, deslorelin-treated mares had a 13% higher 
pregnancy-per-cycle rate than hCG-treated 
mares (62% versus 49%, respectively).a When 
a deslorelin implant was used, pregnancy 
rates were 64% compared with 55% in mares 
injected with hCG, but the difference was not 
statistically significant.15 Embryo recovery rates 
increased by 14% when ovulation was induced 
with injection of deslorelin (69%) compared 
with treatment with hCG (55%).16

 The following question often arises when 
these types of treatment are being consid-
ered: Can an agent used to induce ovulation 
be used repeatedly during a single breeding 
season? Because hCG is a large glycoprotein, 
it induces antibody formation after repeated 
injections. This may account for the reduc-
tion noted in mares receiving repeated injec-
tions of hCG in some studies17; other studies 
have not reported this effect.18 Nevertheless, it 
is recommended that hCG not be used more 
than twice during a breeding season. In con-
trast, deslorelin is a small molecule that does 
not induce antibody formation when adminis-
tered repeatedly. This is particularly important 
when donor mares are used for embryo col-
lections and are inseminated in several con-
secutive heat cycles.

Postbreeding Endometritis
Some degree of inflammatory response occurs 
in virtually every mare after breeding and is 
characterized by an influx of polymorphonu-
clear leukocytes into the lumen of the uterus. 
This inflammatory response begins within 
0.5 to 1 hour after insemination, peaks at 
6 to 12 hours, and persists for 24 hours. In 
most mares, the response should be greatly 
diminished by 48 hours. In mares susceptible 
to postbreeding endometritis, a persistent 
inflammatory response results in accumula-
tion of inflammatory cell–rich fluid within the 
uterus. Accumulation of this fluid and inflam-
matory leukocytes may adversely affect fertil-
ity by interfering with motility and viability 
of sperm or by causing failure of embryonic 
survival if the response persists beyond day 5 
after ovulation.19

 Sperm migration into the oviducts is com-
pleted within 4 hours after breeding.20 Therefore, 
postbreeding endometritis can be treated by 
lavaging the uterus with warm saline solution 
(2 to 3 L) to remove the intraluminal fluid as 
early as 4 hours after breeding, followed by 
administration of ecbolic agents to induce uter-
ine contractions and promote expulsion of the 
uterine contents. Subcutaneous administration 
of oxytocin (5 IU) increases uterine contractil-
ity for 20 to 50 minutes; this treatment can be 
repeated every 6 hours. Administration of the 
prostaglandin analogue cloprostenol (250 μg 
IM) in the evening may be preferred because 
it produces sustained (2 to 4 hours) uterine 
contractions. However, cloprostenol has been 
shown to impair the function of the early cor-
pus luteum and reduce the serum concentra-
tion of progesterone for several days. When 
administered within 48 hours after ovulation, 
cloprostenol did not affect mare fertility in one 
study,21 but the pregnancy rate was decreased 
in another study involving the drug.22 If an 
infection is diagnosed based on positive cytol-
ogy and culture results, antimicrobials can 
be administered into the lumen of the uterus 
after uterine contractility has diminished (i.e., 
1 hour after oxytocin administration or at least 
4 hours after cloprostenol administration).23 
The first choice for intrauterine therapy, espe-
cially until culture and sensitivity results are 
available, is the combination of penicillin G 
potassium (20 million U dissolved in 500 mL 
of lactated Ringer’s solution) and gentamicin 

20

Estrus synchronization. hCG = human chorionic gonadotropin

FIGURE 3

35 mm

1 5 10 15 20

Ensure that the mare is cycling regularly.

Administer progesterone + estradiol daily for 10 days.

Administer prostaglandin (PGF2α) on the 10th day.

Induce ovulation when follicle is ≥35 mm.

Artificial insemination

Progesterone + estradiol

P
G

F
2α

hC
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sulfate (2 g added to the solution immediately 
before infusion). 
 A novel approach to treating mares with  
postbreeding endometritis is based on the  
immunostimulatory effects of Propionibacterium 
acnes and a cell-wall extract of Mycobacterium 
phlei. These immunostimulants induce a non-
specific, cell-mediated response by activating 
macrophages and releasing cytokines, which 
increase general immune system activity. It has 
been suggested that treatment with P. acnes 
should be initiated the day before breeding 
(day 0; when ovulation is induced; 1 mL/250 lb 
IV), followed by additional treatments at 2 days 
(when ovulation is detected) and 6 days after 
the start of the protocol.20 Similarly, treatment 
with M. phlei cell-wall extract is best initiated 
1 day before breeding; this immunostimulant 
can be administered intravenously (1.5 mL per 
mare) or infused into the uterus (1.5 mL diluted 
in 25 to 50 mL of saline). P. acnes and M. phlei 
cell-wall extract can increase pregnancy rates 
in mares susceptible to postbreeding endo-
metritis and can be combined with traditional 
treatment options as described above.20,24

Maintaining Pregnancy
Despite the lack of data supporting its efficacy 
in individual cases, progesterone is widely used 
in practice to maintain pregnancies in mares. 
This therapy is used in mares with a history of 
repeated pregnancy failure when no specific 
cause for pregnancy loss can be identified. It 
is also often used after insemination with fro-
zen semen or after embryo transfer. The syn-
thetic progestin altrenogest is most commonly 
administered daily by mouth. Alternatively, a 
long-acting injectable formulation of progester-
one can yield a blood level exceeding 2 ng/mL 
for 10 days. In one study,25 administration of a 
long-acting prostaglandin analogue (clopros-
tenol) every 7 days to eliminate endogenous 
luteal function was effective in maintaining 
pregnancy between days 18 and 45 in mares. 
Recently, a long-acting injectable formulation of 
altrenogest became available; this medication is 
administered every 10 days.
 On day 12 of pregnancy, circulating proges-
terone concentrations are lower in nonpreg-
nant than in pregnant mares; a progesterone 
serum concentration of 2.5 ng/mL was used 
to distinguish normal from insufficient luteal 
function.26 However, in another study,27 preg-

nancies were maintained in ovariectomized 
mares if progesterone serum concentrations 
exceeded 4.0 ng/mL, suggesting that this 
might be the “critical” concentration needed in 
early pregnancy. Thus, administration of exog-
enous progesterone is justified in mares with 
evidence of insufficient luteal function (i.e., a 
progesterone serum concentration <4 ng/mL) 
before the endometrial cups are established 
(days 38 to 40 of pregnancy). After the endo-
metrial cups have formed and have stimu-
lated supplemental corpora lutea, endogenous 
production of progesterone should be suffi-
cient to maintain pregnancy.28 However, it is 
important to remember that luteal production 
of progesterone ceases in approximately 10% 
of altrenogest-treated mares. In these mares, 
progestin supplementation must continue until 
the placenta takes over progestogen produc-
tion around day 80 of gestation. Therefore, 
before a clinician decides to curtail progestin 
supplementation after day 40 and before day 
80 of pregnancy, the endogenous progester-
one concentration should be measured.29

 Progesterone therapy is also justified in 
mares that have a colic episode. During the 
first 40 days of gestation, endotoxemia associ-
ated with colic may induce luteolysis through 
the release of PGs.28 If the mare has a colic 
episode later in gestation, short-term proges-
terone administration may help maintain a 
quiescent uterus, as prolonged exposure to 
PGs during endotoxemia may induce myome-
trial contractions and abortion.29

 There are some adverse effects of progestin 
supplementation. For example, progesterone 
impairs phagocytosis of bacteria by uterine neu-
trophils. Because the mare’s cervix closes under 
the influence of progesterone, clearance of debris 
from the uterus is impaired, and persistent endo-
metritis may occur in mares with a residual uter-
ine infection that are treated with progestins in 
the early luteal phase of the cycle.29

 GnRH not only is important for the induc-
tion of ovulation but also regulates progesterone 
synthesis in luteal cells by inducing LH secretion 
from the anterior pituitary.30 It has been sug-
gested that treatment with the GnRH agonist 
buserelin may decrease early embryonic losses 
in mares. In a large field study involving more 
than 2000 mares, pregnancy rates increased by 
10% with administration of 20 or 40 μg buserelin 
between days 8 and 12 after ovulation and repro-

As soon as sperm 
migration into the 
oviducts is complete 
(i.e., 4 hours after 
breeding), post-
breeding endometri-
tis can be treated by 
lavaging the uterus 
with warm saline 
solution (2 to 3 L) to 
remove the intralu-
minal fluid, followed 
by administration 
of ecbolic agents to 
induce uterine con-
tractions and pro-
mote expulsion of 
the uterine contents.
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ductive service.31 Further, the results of a recent 
controlled study indicated that mares receiv-
ing buserelin (40 μg) on day 10 after ovulation 
had a similar increase in their pregnancy rate 
(46% versus 36.4%) compared with the rate for 
mares that received a placebo (0.9% saline). 
However, when the data from the latter study 
were analyzed using a mixed model, includ-
ing treatment, type of spermatozoa (fresh or 
frozen), number of artifical inseminations, and 
reproductive status of the mare as fixed fac-
tors as well as the stallion as a random factor, 
the difference in pregnancy rates was no lon-
ger significantly increased in this study when 
mares receiving buserelin versus a placebo 
were compared.32 There was no evidence that 
the difference in pregnancy rates was due to a 
GnRH-induced increase in progesterone pro-
duction by the corpus luteum, as serum proges-
terone concentrations in treated and untreated 
mares were not different. However, LH serum 
concentrations did increase significantly after 
injection of GnRH.32 Therefore, it can be con-
cluded that the positive effect of GnRH admin-
istration on embryo viability is not mediated 
through increased endogenous production of 
progesterone and that further investigation is 
necessary to elucidate the action of GnRH on 
corpus luteum function.

Conclusion
Manipulation of the estrous cycle and precise tim-
ing of breeding are commonly used to improve 
reproductive efficiencies in cattle. Although the 
mare’s reproductive cycle is more complex and, 
therefore, harder to predict, equine practitioners 
can use several techniques to optimize repro-
ductive performance during the relatively short 
equine breeding season. For induction of early 
cyclicity in mares, exposure to artificial light 
can be combined with progestogen or dom- 
peridone therapy; a combination of progesterone 
and estradiol can be used to control the mare’s 
estrous cycle. Deslorelin and hCG can be used 
to induce ovulation within 48 hours when a 
dominant follicle >35 mm in diameter and uter-
ine edema are present; immunostimulants are a 
novel approach to treating postbreeding endo-
metritis in mares susceptible to this problem. 
After successful establishment of pregnancy, 
short-term use of exogenous progestin is justified 
during stressful events. However, long-term pro-
gestogen administration should be based only on 
the analysis of endogenous progesterone. In most 
cases, supplementation with progestogens is not 
necessary after day 40 and is certainly question-
able after day 80 of gestation, unless it is indicated 
for a late-term mare with placentitis or undergo-
ing significant stress, such as colic surgery. 
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1. The transition period in mares can be 
shortened by treatment with

 a. artificial light.
 b. progestogens.
 c. deslorelin.
 d. LH.

2. The effect of domperidone on the induc-
tion of cyclicity in mares is mediated 
through

 a. increased secretion of prolactin.
 b. a decrease in ovarian LH receptors.
 c. higher sensitivity of the ovaries to FSH.
 d. equine chorionic gonadotropin.

3. In mares, the corpus luteum is mature 
and responsive to PGF2α at _____ days 
after ovulation.

 a. 7 to 17 
 b. 2 to 18
 c. 5 to 12
 d. all of the above
 
4. After estrus synchronization induced by 

progestogens or PGF2α, ovulation can 
occur after __________ in mares.

 a. 2 day 

 b. 7 days
 c. 13 days
 d. all of the above

5. Estrus in cycling mares is synchronized 
best if treatment begins with

 a. progestogen for 15 days.
 b. equine FSH for 5 days.
 c. progesterone and estradiol for 10 days.
 d. domperidone.

6. Ovulation can be induced in mares 
within 48 hours by injection of

 a. equine chorionic gonadotropin.
 b. the GnRH analogue deslorelin.
 c. dinoprost.
 d. a combination of FSH and LH.

7. In mares susceptible to postbreeding 
endometritis, the uterus can be lavaged 
with lactated Ringer’s solution ______
after insemination.

 a. immediately
 b. 2 hours 
 c. 4 hours
 d. 8 hours

8. Antimicrobials can be administered 
into the uterus _____ after the use of 
oxytocin to evacuate uterine intralumi-
nal fluid in a mare with postbreeding 
endometritis.

 a. 1 hour
 b. 4 hours
 c. 6 hours
 d. 12 hours

9. To maintain pregnancy in the beginning of 
gestation before endometrial cup forma-
tion, the endogenous progesterone con-
centration should be at least _____ ng/mL. 

 a. 10 
 b. 5
 c. 4
 d. 1 

10. Adverse effects of progestin supplemen-
tation include

 a. impairment of phagocytosis of bacteria 
by uterine neutrophils.

 b. impairment of uterine clearance.
 c. exacerbation of a residual uterine 

infection.
 d. all of the above

of the mare. J Reprod Fertil Suppl 1982;32:59-64.
21. Nie GJ, Johnson KE, Wenzel JGW, Braden TD. Effect of peri-
ovulatory ecbolics on luteal function and fertility. Theriogenology 
2002;58(2-4):461-463.
22. Troedsson MHT, Ababneh MM, Ohlgren AF, et al. Effect of perio-
vulatory prostaglandin F2α on pregnancy rates and luteal function in 
the mare. Theriogenology 2001;55(9):1891-1899.
23. Watson ED. Post-breeding endometritis in the mare. Anim Re-
prod Sci 2000;60-61:221-232.
24. Rogan D, Fumuso E, Rodriguez E, et al. Use of a mycobacte-
rial cell wall extract (MCWE) in susceptible mares to clear experi-
mentally induced endometritis with Streptococcus zooepidemicus. 
J Equine Vet Sci 2007;27(3):112-117.
25. Vanderwall DK, Williams JL, Woods GL. Use of a compounded 
proprietary long-acting progesterone formulation for maintenance 
of pregnancy in mares. Proc Soc Theriogenol 2003.
26. Douglas RH, Burns PJ, Hershman L. Physiological and com-
mercial parameters for producing progeny from subfertile mares 

by embryo transfer. Equine Vet J Suppl 1985;3:111-114.
27. McKinnon AO, Squires EL, Carnevale EM, Hermenet MJ. Ova-
riectomized steroid-treated mares as embryo transfer recipients 
and as a model to study the role of progestins in pregnancy main-
tenance. Theriogenology 1988;29(5):1055-1063.
28. Allen WR. Luteal deficiency and embryo mortality in the mare. 
Reprod Domest Anim 2001;36(3-4):121-131.
29. Daels PF. Progesterone therapy and pregnancy loss. Proc 8th 
AAEP Annu Resort Symp 2006.
30. Watson ED, Pedersen HG, Thomson SRM, Fraser HM. Control 
of follicular development and luteal function in the mare: effects of 
a GnRH antagonist. Theriogenology 2000;54(4):599-609.
31. Newcombe JR, Martinez TA, Peters AR. The effect of the gona-
dotropin-releasing hormone analog, buserelin, on pregnancy rates 
in horse and pony mares. Theriogenology 2001;55(8):1619-1631.
32. Kanitz W, Schneider F, Hoppen HO, et al. Pregnancy rates, LH 
and progesterone concentrations in mares treated with a GnRH ag-
onist. Anim Reprod Sci 2007;97(1-2):55-62.

©Copyright 2010 MediMedia Animal Health. This document is for internal purposes only. Reprinting or posting on an external website without written permission from MMAH is a violation of copyright laws.


