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Abstract 6 

 Therapeutic suppression of estrus in mares is routinely performed when exhibition of 7 

estrous behavior is deemed undesirable or it interferes with intended uses such as recreational 8 

and/or performance activities.  Various modalities are available for suppression of estrus in 9 

mares, each with its own advantages, disadvantages and efficacy (or lack of).  This paper will 10 

review currently available methods of suppressing estrous behavior in mares, which includes 11 

administration of exogenous progesterone/progestins, extending the duration of corpora luteal 12 

function, suppressing ovarian follicular activity and ovariectomy.  Particular emphasis will be 13 

placed on recent studies supporting or refuting the effectiveness of these methods of blocking 14 

estrus, so the clinician can identify the most suitable and efficacious method of suppressing 15 

estrus for horse owners and their animals. 16 

 17 
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 19 

 Introduction 20 

 A relatively common complaint of horse owners and trainers is variable performance in 21 

mares related to the estrous cycle.1  Similarly, approximately 90% of over 750 veterinarians 22 
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responding to a survey had the clinical impression the estrous cycle impacted the performance of 23 

mares, and the most frequently reported clinical sign associated with an effect of the 24 

reproductive cycle on performance was attitude change, while other signs included tail swishing, 25 

difficulty to train, squealing, “horsing”, excess urination, kicking, and a decrease in 26 

performance.2  In some cases undesirable behavior has been associated with estrus and in other 27 

cases with diestrus.3  It is important to note that some problematic behaviors displayed by mares 28 

that are thought to be associated with estrus, are in fact not estrous behaviors; in particular, 29 

submissive behavior may be most easily confused with estrous behavior.  Submissive behavior 30 

includes leaning away from perceived threats, swishing/ringing the tail and actively squirting 31 

urine, which collectively can give the impression of estrus.4  In contrast to submissive behavior, 32 

true estrous behavior includes leaning towards the stallion (or other stimulus), a relaxed lifting 33 

motion of the tail, stationary/squatting stance and passive urination (full stream or small amounts 34 

in spurts).4  In some mares the signs of true estrous behavior are so strong as to directly impair 35 

performance; for example, even under saddle some mares may “break down” and show estrus in 36 

response to being around other horses and/or other stimuli.4  In other mares, the condition may 37 

be much more subtle, simply causing owners and trainers to report the mare is less cooperative 38 

or attentive during estrus.1 39 

 In an effort to evaluate the potential for an effect of stage of estrous cycle on the behavior 40 

of mares, Hedberg et al.5 conducted two behavior tests (novel object and isolation) on 12 mares 41 

once when they were in estrus and once during diestrus in a cross-over design.  Five of the mares 42 

served as controls, while the other seven mares were classified as “problem” mares based on 43 

their owner’s perception of estrus-related behavioral problems.  There were no significant 44 
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differences in the behavioral responses between estrus and diestrus within the control and 45 

“problem” groups, nor were there differences in the behavioral responses between the two 46 

groups of horses; however, as the authors note, the sample size was small and a cross-over study 47 

design may not have been the most appropriate experimental design.  Therefore, further work in 48 

this area is warranted. 49 

 Ideally, a complaint of an estrous cycle-related behavior/performance problem in a mare 50 

should be systematically evaluated in order to determine if the problematic behavior is or is not 51 

related to a specific phase of the cycle (i.e., estrus or diestrus).  A team approach to evaluating 52 

and addressing the problem involving behavioral and reproductive expertise may be beneficial.6  53 

In situations where there is evidence that the problematic behavior is associated with estrus, 54 

suppression of estrus may be warranted.  It is also common to suppress estrus in situations where 55 

the signs of estrous behavior are simply perceived to be associated with performance problems or 56 

to preemptively block the behavior to preclude the possibility of an adverse effect of estrus on 57 

performance.  This paper will review currently available methods of suppressing estrous 58 

behavior in mares, with particular emphasis on recent data that support or refute various methods 59 

of blocking estrus.  The following methods of suppressing estrous behavior will be discussed: 1) 60 

administration of exogenous progesterone/progestins, 2) extending the duration of corpora luteal 61 

(CL) function, 3) suppressing ovarian follicular activity and 4) ovariectomy. 62 

Administration of exogenous progesterone/progestins 63 

Progesterone 64 

 It was first demonstrated in the 1960's that daily intramuscular administration of 100 mg 65 

progesterone in oil (0.2 mg/kg) effectively suppressed signs of estrus in mares.7  Intramuscular 66 
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administration of 100 mg progesterone in oil to ovariectomized mares produced peak systemic 67 

blood levels of approximately 2 ng/mL, which then declined to 1 ng/mL or less 24 hours later.8  68 

Progesterone in oil is available from several compounding pharmacies; however, the need for 69 

daily administration and the potential for soreness at the site of injection are limitations to its use.  70 

It has also been demonstrated that intramuscular administration of a compounded long-acting 71 

formulation of progesterone containing a total dose of 1.5 g progesterone will maintain blood 72 

levels of progesterone above 1.0 ng/mL for approximately 10 days,9 which is a sufficient level of 73 

progesterone to block estrous behavior;7,8 however, the potential for soreness at the injection site 74 

is a limitation to its use, particularly in performance horses. 75 

Altrenogest 76 

 Altrenogest (Regu-Mate®, Intervet/Schering-Plough Animal Health, Millsboro, DE, 77 

USA) is a synthetic progestin approved for use in horses for suppressing estrus, and is widely 78 

considered to be the “gold-standard” method of inhibiting estrous behavior.  Daily oral 79 

administration of altrenogest at a dose of 0.044 mg/kg (1 mL per 110 lbs of body weight) is very 80 

efficacious for suppressing estrus in mares;10,11 however, the need for daily administration is a 81 

drawback to its use.  It was recently reported that intramuscular administration of a compounded 82 

preparation containing 225 mg or 450 mg of altrenogest in a sustained-release vehicle blocked 83 

estrous behavior for approximately 12 and 15 days, respectively, while administration of 500 mg 84 

altrenogest in lactide-glycolide microparticles suppressed estrous behavior for approximately 30 85 

days.12 86 

Medroxyprogesterone acetate 87 
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 Although there are anecdotal reports on the use of the synthetic progestin 88 

medroxyprogesterone acetate (MPA) for estrus suppression in mares, it was recently reported 89 

that intramuscular administration of an initial dose of 1,600 mg MPA followed by 400 mg once 90 

weekly for five weeks did not suppress estrous behavior in mares.13   Similarly, administration of 91 

1,000 mg MPA in an aqueous suspension did not prolong the return to estrus compared to 92 

control mares.12  On a related note, MPA was unable to maintain pregnancy in mares following 93 

induced luteolysis when 1,000 mg was administered intramuscularly every seven days.14  94 

Therefore, the use of MPA for suppression of estrus cannot be advocated. 95 

Hydroxyprogesterone caproate 96 

 Although it has not been tested for its efficacy for suppressing estrous behavior in mares, 97 

McKinnon et al. demonstrated that intramuscular administration of 500 mg hydroxyprogesterone 98 

caproate every other day was unable to maintain pregnancy in ovariectomized mares.15  99 

Similarly, the same synthetic progestin, repackaged as hydroxyprogesterone hexanoate, though 100 

labeled for pregnancy maintenance was unable to maintain pregnancy in mares when 500 mg 101 

was administered intramuscularly every four days following induced luteolysis.14  Therefore, the 102 

use of hydroxyprogesterone caproate for suppression of estrus cannot be advocated. 103 

Melengestrol acetate 104 

 Melengestrol acetate (MGA), a synthetic progestin, is labeled as a feed additive for estrus 105 

suppression in cattle.  However, when fed to mares at 10 or 20 mg/day for up to 15 days, it failed 106 

to block estrus.7  It has been suggested higher doses (>100 mg/day) may be effective for 107 

suppression of estrus in mares,16  which may be plausible, since it was recently reported that oral 108 

administration of 100 mg or 150 mg MGA to mares during the spring transitional phase 109 
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significantly hastened the onset of ovulatory activity compared to control mares indicating 110 

apparent biological activity of higher doses of MGA.17  Therefore, further work to evaluate the 111 

effect of higher doses of MGA on estrous behavior is warranted. 112 

Implants 113 

 A variety of implants containing various progestins, labeled and marketed for use in other 114 

species, have been used in mares with the intent of suppressing estrus.  The most widely used 115 

implant has been Synovex S® (Fort Dodge Animal Health, Ft. Dodge, IA, USA), which contains 116 

200 mg progesterone and 20 mg estradiol benzoate in each dose of eight pellets.  McCue et al. 117 

were unable to suppress estrus or cyclicity in mares that received 80 Synovex S® pellets.18  118 

Similarly, although not critically tested for its ability to suppress estrous behavior, Scheffrahn et 119 

al. reported that following subcutaneous placement of a implant containing 6.0 mg of the 120 

synthetic progestin norgestomet in six mares, two of the mares displayed estrous behavior two 121 

days before the implants were removed 10 days after placement. 19  On a related note, placement 122 

of five subcutaneous implants containing a total of 15 mg norgestomet was unable to maintain 123 

pregnancy in mares following induced luteolysis.14  Therefore, at this time, there is no evidence 124 

that implants containing progesterone/progestins have efficacy for suppression of estrus in 125 

mares, so their use cannot be advocated. 126 

Extending CL function 127 

Intra-uterine glass marble 128 

 One alternative to the use of exogenous progesterone/progestins for estrus suppression is 129 

intrauterine insertion of a glass ball to extend CL function, which allows continued secretion of 130 

endogenous progesterone to block estrus.  Nie et al. reported that placement of a 25 or 35 mm 131 
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sterile glass ball into the uterine body immediately following ovulation resulted in prolonged CL 132 

function in seven of 18 (39%) mares that retained the glass ball after insertion (six of 12 mares 133 

expelled the glass marble).20  In mares that developed prolonged CL function following 134 

placement of the glass ball, CL function was maintained for approximately 90 days, during 135 

which time progesterone levels remained above 1.0 ng/mL and estrous behavior was not 136 

exhibited.  In non-treated control mares, spontaneous prolongation of CL function occurred in 137 

four of 32 (13%) mares.  Although placement of a glass ball appeared to be an efficacious means 138 

of blocking estrous behavior for an extended period of time, it should be noted that in addition to 139 

the 11 mares that retained the glass ball and never developed extended CL function (i.e., 140 

continued to cycle normally), three of the seven glass ball treated mares with extended CL 141 

function had one or two estrous cycles of normal duration after placement of the glass ball before 142 

CL function was prolonged.  Therefore, on a “per-cycle” basis the incidence of prolonged CL 143 

function was only 11% (7/62 cycles) in the glass ball treated mares compared to 8% (4/50 144 

cycles) in the non-treated control mares, which was not significantly different between groups.  145 

Because of its variable efficacy among mares, and the need to physically remove the glass ball 146 

when the resumption of cyclical reproductive activity is desired, placement of an intrauterine 147 

glass ball does not appear to be an optimal method of suppressing estrous behavior in mares. 148 

 In a more recent study, Rivera del Alamo et al. examined the effect of intrauterine 149 

placement of a 20 mm water-filled polyproplylene ball on the duration of CL function in mares 150 

with the specific objective of investigating two potential mechanisms by which CL function is 151 

extended: 1) the intrauterine device induces mild endometrial  inflammation that completely 152 

blocks or markedly attenuates prostaglandin (PG) F2α secretion (i.e., prevents high magnitude 153 
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luteolytic pulses) or 2) the physical presence of the device (movement and/or contact with the 154 

endometrium) directly mimics the inhibitory effect of a conceptus on PGF2α secretion.21  155 

Corpora luteal function was extended in nine of 12 mares (75%) with an average duration of 57 156 

days compared to zero of 12 control mares in which the average duration of CL function was 16 157 

days.  In six of the nine mares with extended CL function, small accumulations of intrauterine 158 

fluid (≤10 mm x 20 mm) were identified during the luteal phase, but no neutrophils or bacteria 159 

were recovered on uterine swabs when they were examined during the subsequent estrus.  In 160 

addition, changes in uterine biopsy scores for inflammation and glandular dilation pre- and post-161 

treatment were similar for control and uterine device mares (with or without extended CL 162 

function); therefore, there was no evidence the intrauterine device induced an inflammatory 163 

response in the uterus.  Based on intensive blood sampling and measurement of PGF2α 164 

metabolite (PGFM) levels in the systemic circulation on days 11 to 16 post-ovulation in four 165 

control and eight uterine device mares, PGF2α secretion was attenuated in mares with prolonged 166 

CL function, with the exception of two mares; one mare showed a single PGFM peak and 167 

another showed two isolated PGFM peaks.  Because there was no evidence of inflammatory 168 

changes caused by the intrauterine device, the authors concluded the physical presence of the 169 

device in the uterine lumen somehow mimicked the effect of a conceptus by impairing 170 

endometrial secretion of PGF2α; however, the exact mechanism remains unknown. 171 

Administration of exogenous oxytocin 172 

 In contrast to using an intrauterine device to extend CL function, administration of 173 

exogenous oxytocin during diestrus is an alternative method of blocking luteolysis to prolong CL 174 

function.  Endogenous oxytocin secretion is involved in regulating prostaglandin PGF2α 175 

514



 

 

secretion from the endometrium during spontaneous luteolysis in the mare,22,23 and although 176 

administration of exogenous oxytocin to mares around the time of luteolysis (i.e., days 11 to 15 177 

post-ovulation) stimulates an acute onset of PGF2α secretion, 24-26 when oxytocin is administered 178 

in the mid-luteal phase prior to the expected time of luteolysis (i.e., before day 10 post-ovulation) 179 

it does not induce PGF2α secretion and often disrupts luteolysis causing prolonged CL 180 

function.25 181 

 Experimentally, continuous infusion of oxytocin using a subcutaneous osmotic minipump 182 

from day eight to 20 post-ovulation blocked luteolysis in four of five mares, whereas luteolysis 183 

occurred at the expected time in all four control mares that received saline infusion.27  Although 184 

it successfully induced prolonged CL function, continuous infusion of oxytocin to disrupt 185 

luteolysis would not be a practical method of long-term suppression of estrous behavior.  More 186 

recently, Vanderwall et al. showed that twice daily intramuscular administration of 60 units of 187 

oxytocin on days seven to 14 post-ovulation was an efficacious method of disrupting luteolysis, 188 

since it caused prolonged CL function through day 30 post-ovulation in six treated mares (Figure 189 

1), whereas six saline-treated control mares underwent luteolysis by day 16 post-ovulation 190 

(Figure 2).28  Progesterone levels fell below 1.0 ng/mL between days 30 and 40 in two of the 191 

mares with prolonged CL function, while the other four mares maintained progesterone levels 192 

above 3.0 ng/mL through day 40 when blood sampling was discontinued.  The cessation of CL 193 

function before day 40 in two mares may have reflected a seasonal effect on CL function, since 194 

the study was completed at the end of the physiological breeding season when gonadotropin 195 

secretion wanes, and CL function (i.e., progesterone secretion) is dependent upon adequate 196 

support from endogenous gonadotropin secretion.29-31 A follow-up study (Vanderwall et al., 197 
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unpublished) was then performed to compare use of the same dose of oxytocin (60 units) given 198 

twice daily compared to once daily on days seven to 14 post-ovulation; CL function was 199 

maintained for 50 days post-ovulation in five of seven mares treated twice daily, five of eight 200 

mares treated once daily and in one of seven untreated control mares.  There was no difference 201 

(P>0.05) in the proportion of mares with extended CL function between once daily and twice 202 

daily administration of oxytocin, whereas collectively oxytocin treatment increased (P<0.05) the 203 

proportion of mares with extended CL function.  An advantage of using exogenous oxytocin 204 

treatment to prolong CL function is that it can be readily reversed by the administration of a 205 

luteolytic dose of PGF2α, in contrast to the need to physically remove an intrauterine device as 206 

described above. 207 

Inducing late-diestrus ovulation 208 

 In 2006, Hedberg et al. described the results of a preliminary study in which their 209 

objective was to prolong the luteal phase in mares by using human chorionic gonadotropin 210 

(hCG) to induce a late-diestrus ovulation to produce a new CL that would be too immature to 211 

respond to the luteolytic effects of endogenous PGF2α secretion at the end of diestrus (i.e., day 212 

14 to 15 after the initial ovulation).32  Mares were randomly assigned to control (n=4) and 213 

experimental groups (n=5), and beginning on approximately day eight after ovulation (or last 214 

signs of estrous in three mares) their ovaries were examined with transrectal ultrasonography 215 

every other day to determine the size(s) of their diestrus follicles.  When a diestrus follicle ≥30 216 

mm was detected, control mares were treated with saline and the experimental mares were 217 

treated with 3,000 IU hCG IM.  After treatment the mares were followed with transrectal 218 

ultrasonography for up to 72 hours or until ovulation was detected, and then once weekly for 219 
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three weeks.  Beginning on the day of treatment, blood samples were collected twice weekly for 220 

at least one month and then once weekly for another two to four months for progesterone 221 

determination.  If a mare did not develop a diestrus follicle ≥30 mm during the first diestrus 222 

period, they were monitored for a second, and if necessary a third diestrus period. 223 

  Three of the nine mares developed a follicle ≥30 mm during the first diestrus period, 224 

four mares during the second diestrus period and one mare in the third diestrus period.  One 225 

experimental mare never developed a diestrus follicle that was ≥30 mm during the three diestrus 226 

periods that were monitored, and therefore, could not be treated with hCG.  Overall, three out of 227 

the four (75%) experimental mares treated with hCG ovulated within 72 hours after treatment 228 

with hCG, which resulted in luteal phases that lasted for 58 to 82 days after treatment.  None of 229 

the control mares ovulated during the luteal phase; however, one control mare had a 230 

spontaneously prolonged luteal phase during both a non-treated cycle in which she never 231 

developed a diestrus follicle ≥30 mm (CL function was terminated with exogenous PGF2α) and 232 

during the subsequent cycle in which she was treated with saline when she had a large diestrus 233 

follicle (that did not ovulate). 234 

 Although, based on this study, the use of hCG to induce a late-diestrus ovulation looks 235 

promising for prolonging CL function, it is important to note that as described above, for some 236 

mares (five out of nine) it required multiple estrous cycles to develop a diestrus follicle ≥30 mm.  237 

In addition, one mare never developed a large diestrus follicle during the three cycles that were 238 

monitored, which precluded her from receiving the hCG treatment.  Therefore, in addition to the 239 

effort (and expense) of monitoring mares in order to evaluate their suitability for treatment, the 240 

fact that some mares may not develop a large enough diestrus follicle to warrant treatment, the 241 
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use of hCG to induce a late-diestrus ovulation does not appear to be a reliable, “on-demand” 242 

method of blocking estrous behavior in mares.  It is interesting to note that although the use of 243 

hCG was apparently efficacious for inducing ovulation of diestrus follicles ≥30 mm in diameter 244 

in this study by Hedberg et al.,32 previous work by Glazar et al.33 demonstrated that 245 

administration of the GnRH agonist deslorelin acetate failed to induce ovulation and/or 246 

luteinization of diestrus follicles > 30 mm in diameter. 247 

Pregnancy 248 

 Pregnancy is another means of suspending cyclicity by taking advantage of the natural 249 

ability of the conceptus to block luteolysis and maintain CL function/progesterone secretion.  250 

Although efficacious, this method has obvious disadvantages that may make it undesirable for 251 

many horse owners.  In addition to the time and expense necessary to establish pregnancy, is the 252 

need to eventually terminate pregnancy (unless an offspring is ultimately desired).  Lefranc and 253 

Allen reported that manual transrectal rupture of the conceptus between days 16 and 22 of 254 

gestation in 11 mares resulted in continued CL function for at least 60 days in all of the mares, 255 

during which time they did not display estrous behavior.34  Although efficacious, as noted above, 256 

terminating a normal, healthy pregnancy may be untenable to many horse owners. 257 

Suppressing ovarian follicular activity 258 

 When considering the use of suppression of ovarian follicular activity as a method of 259 

blocking estrous behavior in mares, it is important to recognize that mares are unique among 260 

domestic animals, because in addition to the ovarian-derived estrogen-induced signs of estrous 261 

behavior that occur when progesterone is at a basal level, many seasonally anovulatory (and 262 

ovariectomized) mares exhibit paradoxical estrous behavior associated with hormone secretion 263 
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from the adrenal cortex.35,36  The intensity of this type of “unseasonable” estrous behavior was 264 

judged to be equivalent to the behavior intact cycling mares display during the initial and 265 

terminal days of estrus, but less intense than the behavior displayed near ovulation.35  Such 266 

behavioral receptivity to a stallion outside the breeding/ovulatory season that is independent of 267 

ovarian estrogen secretion may have developed as a means of maintaining social bonds between 268 

a harem stallion and his mares.35,37  This phenomenon has important implications for the clinical 269 

management of estrous behavior in mares, since simply suppressing ovarian follicular activity 270 

(or removing the ovaries) and its attendant estrogen production may not ensure the elimination of 271 

estrous behavior. 272 

Down-regulation of the hypothalamic-pituitary-ovarian axis with gonadotropin releasing 273 

hormone (GnRH) analogs 274 

 Although a subcutaneous implant containing the potent GnRH analog deslorelin acetate 275 

(Ovuplant®, Fort Dodge Animal Health) was initially developed and found to be efficacious for 276 

inducing timed ovulation for the breeding management of mares,38,39 it soon became evident the 277 

implant caused prolonged anovulatory intervals in some mares.40-42  Subsequent work 278 

demonstrated the deslorelin implant caused reduced circulating FSH concentrations and absence 279 

of the mid-cycle FSH peak that was associated with a prolonged inter-ovulatory interval.43   280 

Although problematic for the breeding management of mares, the down-regulating effect of the 281 

deslorelin implant on pituitary function has been used clinically to suppress ovarian activity; for 282 

example, placement of two deslorelin implants suppressed follicular development in mares used 283 

as recipients for oocyte transfer.44  Fitzgerald et al. reported suppressing ovulation for 30-90 days 284 

in 15 of 20 mares that were treated with a subcutaneous implant containing another GnRH 285 
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analog (goserelin acetate).45  Collectively, these data indicate that treating mares with a potent 286 

GnRH analog may be efficacious for suspending cyclicity and suppressing estrus in mares for 287 

extended periods of time.  However, as noted previously, since anovulatory mares can show 288 

estrous behavior, suppressing follicular activity may not ensure a complete absence of estrous 289 

behavior. 290 

Immunologic 291 

 Immunizing a mare against GnRH would eliminate the stimulus for gonadotropin release 292 

from the pituitary resulting in suspension of cyclicity.  Tshewang et al. reported successfully 293 

suspending ovarian activity and suppressing estrus for 25-30 weeks in mares after treating with a 294 

GnRH vaccine.46  All of the vaccinated mares recovered from the effect of immunization with 295 

normal cyclicity and estrous behavior.  Over the next two seasons, each mare also conceived and 296 

produced a normal foal.  Subsequent studies have confirmed the efficacy of vaccination against 297 

GnRH for suppressing ovarian follicular activity; however, not surprisingly, some of the 298 

vaccinated mares continued to show estrous behavior in spite of their anovulatory state.  It is 299 

important to note, that in one study47 one vaccinated mare had not resumed normal ovarian 300 

activity two years after initial vaccination; therefore, although most mares appear to regain 301 

ovarian activity within a reasonable period of time post vaccination, some mares may not, which 302 

could be particularly problematic.  Although a GnRH vaccine is not currently available in North 303 

America, commercial preparations are available in Europe and Australia (Equity®; Pfizer 304 

Australia Pty Ltd, West Ryde, NSW, Australia). 305 

 Ovariectomy 306 
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 Bilateral ovariectomy may be warranted in some circumstances for permanently 307 

eliminating ovarian activity in mares.  Although the ovaries can be removed through a ventral 308 

abdominal or flank laparotomy, laparoscopy or a colpotomy, at this time the latter two methods 309 

are most commonly utilized.48,49  In an initial report, Hooper et al. described the outcome of the 310 

use of bilateral ovariectomy for treatment of objectionable behavior during estrus in 17 mares; 311 

they found that after surgery owners reported that behavior was no longer a problem in 14 mares 312 

(82%), while the remaining three mares continued to show estrous behavior.48  Of the 23 mares 313 

in that study  that underwent bilateral ovariectomy for any reason, eight (35%) continued to show 314 

estrous behavior after surgery.  In a recent report, Kamm and Hendrickson evaluated clients’ 315 

perspectives on the outcome following the use of laparoscopic ovariectomy for behavioral and 316 

medical problems in mares.49  Overall, client satisfaction (rated as very satisfied or satisfied) 317 

with bilateral ovariectomy as a treatment for behavioral problems was 78% (18 of 23 of mares).  318 

Assessment of outcomes for specific behavioral problems showed that aggression problems 319 

improved in 86% of cases; general disagreeable demeanor improved in 81%; excitability 320 

improved in 75%; kicking and biting at other horses improved in 73%; problems in training 321 

improved in 72%; frequent urination improved in 64%; and problems with other horses 322 

improved in 64% of cases.  The most common source of dissatisfaction for owners of patients 323 

with behavioral problems was lack of behavioral change after surgery, including continued signs 324 

of estrous behavior.  Although ovariectomy offers the advantage of being a potentially 325 

permanent solution to a cycle-related behavior/performance problem, there are significant 326 

disadvantages as well.  The procedure is relatively expensive, though when compared to repeated 327 

hormonal treatments, the cost may, in fact, be comparable.  There are also risks associated with 328 
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the surgical procedure, though newer laparoscopic procedures have significantly reduced 329 

them.48,49  The permanency of the procedure can also be a significant disadvantage because all 330 

possibility for future reproduction is eliminated.  And as noted above, because of the potential 331 

for paradoxical estrous behavior, removing the ovaries may not ensure cessation of estrous 332 

behavior.  Therefore, this option should be weighed carefully before proceeding.  One way of 333 

evaluating the potential effectiveness of ovariectomy for a behavioral problem is to evaluate the 334 

mare’s behavior during either a natural (i.e., seasonal) or induced anovulatory state (e.g., down-335 

regulation with a GnRH agonist); if the problem is not resolved or at least significantly improved 336 

during the anovulatory state, it is unlikely ovariectomy will be any more efficacious. 337 

 Summary 338 

 The primary indication for suppressing estrous behavior in mares is cycle-related 339 

behavior/performance problems during estrus.  When evaluating an owner/trainer complaint of 340 

an estrous cycle-related problem in a mare, it should first be determined if the problematic 341 

behavior is or is not related to a specific phase of the estrous cycle.  In order to thoroughly 342 

evaluate the mare, additional expertise may be needed in the form of consultation with or 343 

referrals to behavior and/or reproduction experts.  Once a behavior/performance problem is 344 

confidently defined as being related to estrus, the previously discussed methods (with proven 345 

efficacy) of suppressing estrous behavior can be considered for use.  Each method has 346 

advantages and potential disadvantages, that should be weighed for each individual 347 

animal/owner/trainer. 348 
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Figure 1. Serum progesterone concentrations from the day of ovulation (day 0) through day 472 

40 after ovulation in six mares treated with 60 units oxytocin intramuscularly 473 

twice daily on days seven to 14 after ovulation (reprinted with permission from 474 

JAVMA 2007;231:1864-1867). 475 

 476 

Figure 2. Serum progesterone concentrations from the day of ovulation (day 0) through day 477 

40 after ovulation in six mares treated with 3 mL sterile saline intramuscularly 478 

twice daily on days seven to 14 after ovulation (reprinted with permission from 479 

JAVMA 2007;231:1864-1867). 480 
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