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I ntroduction

Loy (1970 reported that only 55% of mares bred annudly produee livefods. Recent data
from The Jockey Club (2006)indicate tha only 37,025 0f 64,123(57.7%) of thoroughbed
mares bred during 2005produced live fods. Thisis consderably lower than foding rates of
71to 85% which are reported onfarms where extensve reprodudive management is used.
Overdl, reprodudive management has notimproved much in thelast 30 years. Thelong
estrus period, with ovulation at any time from 1 to 10 days after thebeginning of estrus, has
made reprodudive management of cyclic mares time-conuming, expensve and mos
importantly, inefficient. Furthermore, the confuson assodated with the longand variable
trangtion from anestrousto cyclicity in mares greatly magnifies the complexity of efficient
reprodudive management for this category of mares.

Thereis aneed to develop and capitalize on controlled breeding programs for the harse
indugry based on new advances in the undestanding of cog effective hormond control of
reprodudionin mares and stallions Success of such programs will beattributable in large
part to recent advances in biodegradable controlled release drug ddivery systems that will
allow single administration produds to replace prolonged daly treatment protocols (Burns
1999;Rathboneet a., 2000. These formulationswill reduce labor and the assodated
handling stress to the animals and producers and offer veterinarians an important means of
maintaining effective compliance rates on farms with wide varieties of management systems.
In this paper, we will discuss traditiond and new treatments used for reprodudive
management in modean equine breeding programs.
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Treatments For Management of Seasonally Anestrous Mares

Aslongas the breed assodationscontinueto use Januay 1% astheofficial birth date for fods
bom the same season, there will be economic incentives to breed mares as early as possible.
Therefore, treatment protocols for theindudion of ovulation in anestrousor trangtiond
mares will be highly valued.

Progestins - In 1973 Van Niekerk et al., reported that daly treatment with 100mg of
progesteronefor 7 days blocked estrus during treatment followed by anomal estruswith
ovulation. Studies with the synthetic progestin altrenogest (Webd and Squires 1982;Squires
et a., 1983) suggested that mog successful responges occur in trandtiond mares treated
after mid March (northern hemisphee) and in mares with at least moderate sized follicles
(>20mm). Taylor et al., (1982)reported satisfactory control of ovulationin late trangtiond
mares tha had been maintained unde increased photopeaiod for at 60 days with daly
progesteroneand estradiol treatment.

It isinconvenient and time conuming to administer altrenogest, progesteroneor
progesteroneand estradiol to mares daly. Recently, Burnset a., (1999 evauaed anew
controlled release preparation P + congsting of microgphaes made from abiocompaible,
biodggradable polymeric excipient pdy (DL-lactide) designed to ddiver in asingle injection
theentire dos of progesteroneand estradiol at a controlled rate for adurationof 12to 14
days. Thisformulationresulted in accurate control of fertile ovulationsin late trangtiond
mares with follicles > than 30 mm. More recently, it was shown tha treatment with asingle 2
mL dose (600mg) usang BioRelease P4 LA 300resultsin goodcontrol of ovulationin
trangtiond mares with follicles between 20 mm and 30 mm. Ovulation also occurred in non
responding QightedOmares tha had been lighted >50 days but had follicles < 15mm prior to
treatment. In this later group, 57% of the P4 LA 300 mares ovulated within 2 weeks
following treatment compared to 7% in control mares (Burnset a 2007).

Althoughprogestin treatment given daly or asa single injectionin a controlled release
formulation appears to beof little valuein degp anestrousmares, such treatments appear to
bevery useful in managing mares throughthetransitiond phase when follicles greater than
20to 25 mm are present. Such treatments may aso be of bendfit in nonresponding QightedO
mares with little follicular activity.

GnRH / GnRH Analogs- Theability of GnRH or its andogsto stimulate LH releasehas led
to ther use for ovulation indudionin anovulatory mares usng frequent injections(Bailey
and Douglas, 1977;Bergfelt and Ginther, 1992) pulsatile infuson (Johnson, 1987;Becker
and John®n, 1992) continuousinfuson (Hyland et a., 1987)or low release implants
(Harrison et a 1990;Meyer et al 1990;Mumford et al 1994) Similar to progestinsor
progesteroneplusestradiol, mog successful responses to treatment occur as thetime of year
advances or the diameter of thelargest follicle at theinitiation of treatment increases.
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In addition, GNRH treatment of mares with small follicles (<15 mm) works aboutonethird
of thetime and is assodated with a high rate of early pregnancy loss (58%) dueto inadequae
luteal fundion (Bergfelt and Ginther, 1992) Furthermore, recent reports of suppression of
follicular growth in cyclic mares with commercia desorelin implants point out the
complexity of workingin this area and the need for careful phamacodynanic research in
GnRH/GnRH andog produd development.

Pituitary Extracts b Stimulation of follicular growth and ovulation can be achieved in
anovulatory pony mares within 3 weeks usng equine pituitary extracts (Douglaset d.,
1974) Coy et d. (1999 reported that administration of equine pituitary extracts (25 mg total
protein, intramuscularly, once daly) resulted in ahighe percentage of trangtiond mares (8
of 9, 89.9%) ovulating in responge to EPE administration than maresin degp anestrus (2 of 9,
222%). Themean interval from onset of treatment to ovulationfor thetrangtiond mares was
118 + 5.0 days. Recently, acommercial, lyophilized, reagent preparation that containseFSH
activity equivalent to 25 mg B-FSH-ReF-001 Standard , manufactured by Bioniche Animal
Hedth USA, Inc,, Athens GA 30601has become available. Niswende et al. (2003
demondrated tha administration of thecommercia equine FSH twice daly to trandtiond
mares resulted in 8 of 10 mares ovulating after approximately 5 days of injection. The use of
eFSH treatment offers breeders a new safe and effective means of hastening thefirst
ovulation of theyear in trangtiond mares.

Dopanine Antagonist BIn recent years, treatment with dopanine D2-antagonists such as
dompeidoneand sulpiride have been shown to induce cyclicity in anovulatory maresin
some studies (Besognd et al., 19961997;Brendanuehl and Cross, 2000)but nat in others
(McCueet al. 1999;Donadeu and Thompson, 20®) . As with progestinsor GhnRH / GnRH
andogs it appears tha thetreatment is mog effective in trangtiond mares, maresin
locationswith mild winter climates (Brendemuehl and Cross, 2000)or mares tha have
received 28 days of inareased phob-stimulation (Nagy et al 1999) Daelset a (2000)has
also reported that sulpiride treatment of mares maintained indooss in locationswith cold
climates is more effective than in mares maintained outdoors at the same location.

The mechanism of action by which dopamine antagonists stimulate follicular activity in the
mare is pootly undestood. Thesimilar effects of domperidonewhich does not crossthe
bloodbrain barier and sulpiridewhich does, argues agang a central /hypothdamic site of
action for the D2 antagonist. Treatment of anovulatory mares with D2 antagonists does not
alter acute secretion of LH and FSH (Nequin et al. 1993b;Aurich et a., 2000 and
Brendemuehl and Cross (2000)foundno effects on FSH after donmperidonetreatment but
both LH and estrogen conjugéde levels were significantly increased by 28 days of treatment.

Observationstha dopanine antagonists stimulate prolactin secretion and tha exogenous
prolactin given to anovulatory mares can stimulate growth of largefolliclesin degply

anestrousmares (Nequin et al., 19933 and hasten the occurrence of thefirst ovulationin
anestrousmares (Thompson et a., 1997)suggests tha the dopamine antagonist could be
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acting throughprolactin at theovarian level. Recently, Kelly et al., (2006)reported on the
use of domperidoneor sulpiridefor stimulating prolactin secretionin cylic and deegply
anestrousnontlighted mares. Both dopanine antagonists can beused in combinaion with an
estrogen to greatly enhance prolactin secretion. The combination of estradiol benzoae and
sulpiride was a so effective at induang ovulation in degply anestrousnon-lighted mares.
Mares receiving the estradiol + sulpirideovulated 45 days earlier than mares receiving
sulpiridealong 29 daysvs 73.6 days. The combinaion of estradiol pretreatment followed by
dopanine D2-antagonist treatment may have great potential for thetreatment of deep
anovulatory mares.

Treatments For Reproductive Management of Cyclic Mares

Progestins - Control of estrushas been achieved by extending the luteal phase with
exogenousprogesterone Progesting either asinjectable or ora forms, have been used to
regulate estrusin trandtiond (Webd and Squires, 1982) pog-patum(Loy et a., 1975; and
cycling mares (Holton et al, 1977;Squires et al., 1979; Squires et al., 1992)

Recently, several new compoundel controlled release progestin formulationshave become
available to veterinarians by prescription. Theformulation BioRelease P4 LA 150(BET
Pham, Lexington, Ky. www.Betpham.com) has been shown to keep mean bloodlevels
above2 ng/ mL for approximately 10days (Bingleet a., 2003 as shown bdow (Graph
courtesy of Dr. BeaBingle). Vandewall et a., (2003) has a'so demondrated that the
formulationis effective at maintaining pregnancy between days 18 and 45 when given every
7 days to pregnant mares injected with cloprogenol to remove endogenousluteal fundion.

Progesterone (P4) Concentrations
After BioRelease P4 LA 150 Injection

14

12 4

—e— Untreated Controls
—o— 5 mls |.M. Injection
—v— 10 mL .M. Injection

10 A

T T T T T T T T T T T T
d-3 d-1 d0 d1 d2 d5 d8 d10 di11 di12 di13 d14

Days Post-injection

Keeping Current in Equine Theri ogenology: The Mare

December 1, 2006
BioReleas Technologies1® Annual Review
Lexington, Kentucky



Burns et.al., ( 2007 hasrecently conduded studies with a more concentrated progesterone
formulation Biorelease P4 LA300 ( www.Betpham.com) tha producd similar bloodlevels
to theearlier P4 LA 150formulation but requires only hdf theinjection volume as shown

bdow.
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Storer et al., 2007recently evaluaed several new compoundel controlled release injectable
altrenogest formulationsugang eithe the BioRelease liquid ddivery system or thelonge

acting Lactide-co-glycolidemicropaticle (MP) systems (www.Betpham.com). Results are
summarized in thetable bdow.

Daysto Estrus & Ovulation following Lutalyse & Sustained Release Progestin Treatment

Formulation N Daysto estrus Daysto ovulation
LA 150 1.5mL 6 127 +0.42 172+0.75

LA 150 3mL 6 158 + 1.51° 218+ 054

MP 500 6 328+ 4.8CF 347+37Z%
Medroxyprogesterone 6 6.2+ 1.38 113+ 214
Controls 7 39+£0571° 83+117

Means+ SE; meanswith different supescripts differ (P < 0.05)
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All injectable altrenogest formulationswere effective at extending theinterovulatory interval
and ddaying estrus Theatrenogest MP 500formulation had the greatest inhibitory effect.
This formulation may bebeneficial for the peformance horse by inhibiting estrusbehavior
for aperiod of 30 d and could be administered repeatedly as desired to maintain reprodudive
quiescence or anestrous behavior. Theatrenogest LA150/1.5 mL was aso very effective and
would bevauable when shorter periodsof estrussuppression (12to 14 days) are desired
such asin trandtiond maresto establish normal cycles or for estrusand ovulation
synchronization programs where the degree of estrusand ovulation compare favorably with
daly atrenogest treatment (Squires et. al., 1992;or progesterone+ estradiol treatments
Burnset. al., 1993 Lastly, theresults confirm theobservationsof McKinnonet. a., 2000that
medroxyprogesteroneacetate treatment is not effective for the suppression of estrusor
ovulationin mares.

Theresults from arecent preliminary study also suggest tha weekly treatment with
BioRelease Altrenogest ( 225or 450mg) are very biocompaible and effective at maintaining
pregnancy in progaglandin treated mares for a period of at least 9 days with no significant
differences between thetwo doses studied (Morrow and Burns2007) However, based on our
extengve clinical experience with BioRelease P4 LA 1500r 300for pregnancy maintenance
in recipient mares we would recommend the use of natural progesteroneBioRelease
formulationsuntl additiond larger studies with BioRelease Altrenogest LA 150 have been
completed. Since progestin-treated noncyclic mares are frequently used as embryo
recipientsin largecommercial programs, thenew onae weekly controlled release
formulationsare advantageousin such programs because of thereduced labor and the
assodated handling stress to the animals and produwcers. Futhermore, such formulationsoffer
veterinarians an important means of maintaining effective compliance rates on farms with
wide varieties of management systems.

GnRH / GnRH Analogs- Indudion or hastening of ovulationin mares has been amajor god
of researchers for many years. Thediscovery tha human chorionic gonalotropin given to
mares would shorten estrus and hasten ovulation (Loy and Hughes, 1966;Sullivan et al.,
1973;Vosset d., 1975)led to its widespread use, even thoughrepeated usageis assod ated
with decreased respon® and antibodyformation (Roser et a., 1979;Wilsonet a., 1990.
Theability of GnRH (Ginther and Wentworth, 1974) or its andogs(Squires et a., 1983;
Harrisonet a., 1997 to stimulate LH release led to research into thar use for indudion of
ovulation, asther small size rende's them less antigenic. However, asingle injection of
GnRH or its andogsproducd incongstent results (Irvineet a., 1975;Wallace et ., 1977,
Ginther, 1992, and injectionsevery 12 hours, althougheffective (Harrison et al., 1991) are
geneaaly consdered impractical.

Recently, deslorelin, apotent GnRH anadogueddivered via Ovuplant! , ashort term release
implant (Jochle and Trigg, 1994 or via SABER Mate E which usesthe SABER Delivery
System, (Burnset a., 1997;Fleury et a., 1999)have been shown to congstently advance
ovulation within 48 hoursin estrus mares having follicles 30 to 40nm in diameter.
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However, initsfirst two years of commercia use, anecdotal reports suggest that mares with
Ovuplant-induced ovulation can experience ddayed return to estrusand a prolonged
interovulatory interval. Delayed return to estrusand prolonged interovulatory intervals have
also been reported after PGF,. -induced luteal regression commonly used in embryo tranger
programs when Ovuplant was used (John®n et. a., 2000)

In anoncontrolled field study, Morehead and Blanchard (2000)reported tha mean
interovulatory intervals were longe for Ovuplant treated mares than for untreated or hCG
treated mares (P < 0.01). Eighty percent (80%) of Ovuplant treated mares had interovulatory
intervals of 18to25days, and 19% had interovulatory intervals > 25 days. Ninety seven
percent (97%) of untreated or hCG treated mares had interovulatory intervals of 18to 25
days, and nonehad interovulatory intervals > 25 days. More Ovuplant treated mares had
extended (> 25 days) interovulatory intervals than hCG or nontreated mares (P < 0.05). It
was conduded tha in this group of central Kentudky Thoroughlyed mares, it appeared tha
factors such as season (month) and management (farm) had only minor effects onthe
inddence of extended interovulatory intervals following use of Ovuplant.

In contrast, studies (Burnset a., 19971999a 2000; Fleury et a., 1999 ) with SABER Mate
E reveded no extendeal interovulatory intervals, even at highea 3X, 5X and 10 X doses. The
reason for thedifference in response of mares to Ovuplant or SABER Mate E may berelated
to thededorelin release rate in thetwo produds. The SABER formulation released nearly
twice as much deslorelin in thefirst 24 hous compared to Ovuplant (Burnset. al.. 1997
Moreover, bloodlevels of deslorelin in mares given the SABER formulation had returned to
base lineby 24 hous pog treatment, while bloodlevels of deslorelin in Ovuplant-implanted
mares remained elevated compared to the salinegroup at 24 and 36 hou's (P<.05) (Burns et
a., 2000. This suggests tha continued deslorelin release past 24 hours mightincrease
interovulatory intervals and lead to hyposcretion of LH and FSH as oberved by Johnon et
al., (2000) Insuppot of this conaept, Farquha et a (2001 have observed tha if the
Ovuplant implants were removed at 48 hours pod implantation theinareased interovulatory
interval in mares short-cycled with PGF," could be prevented.

In recent years, a new compoundel dedorelin formulation containing 1.5 mg per/mL has
become available to veterinarians by prescription. The formulation BioRelease dedorelin
(BET Pharm, Lexington, Ky. ( www.Betpharm.com ) has been reported to effectively indue
ovulation in cyclic mares with follicles > than 35 mm. Burns (2007) recently reviewed six
previous studies conduded to compae the effectiveness of a new drug ddivery system
(BioRelease) for administering the GnRH andogue and the effects of dose on interva to
ovulation and fertility in mares (see tables bdow). A total of 1004 ovulatory mares from 4
controlled studies and 2 respective field studies were used. One of four doses (0.5 1.0,1.5 or
2.0 mg) of dedorelin were given intramuscularly as a single injection.
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Tablel.

Ovulation Data

TREATMENTS (mg)

Hoursto Ovulation

Mares Ovulating

by 48 hours (%)
CONTROLS
Omg 100 1/29 7%
0mg (n=12) Fleury et a 2004 104(30to35nm) | NA
0mg (n=12) Fleury et al 2004 81 (>35mm) NA
Ovuplant  Berezowsk 2003 456 61/66 926%
hCG Berezowsk 2003 528 24/29 83%
hCG Brel and Burns200525001U-1V | 51 33137 8%
hCG KY Field Study200625001U-1V | NA 6885 80%
0.5 mg (n=12) Fleury et a 2004 490 (30to35mm) | NA
0.5 mg (n=12) Fleury et a 2004 458 (>35mm) NA
0.75mg Kolling and Allen 2005 419 138139 99%
10mg Fleury eta 2004 448 (30to 35mm) | NA
10mg Fleury eta 2004 408 (>35mm) NA
10mg Fleuryeta 2003 441 23125 92%
15mg Berezowsk 2003 480 16/17 94%
15mg Fleury eta 2003 498 2527 93%
15mg KollingandAllen 2005 440 192196 98%
15mg Bre andBurns2005 477 106410 96%
15mg KY Field Study 2006 NA 335428 78%
20mg Fleury et d 2003 487 2325 92%
1.5mg AVERAGE 674/778 86.6%
OVER ALL AVERAGE 858067 88.7%

Controls were injected with saline hCG, Ovulplant or CPE (Equine Pituitary Extract, INRA).
All injectionswere given during estrus when ovarian follicles had reached a diameter of 30
to 40 mm as deermined by ultrasound. The interval from injection to ovulation was also
determined by ultrasound. The percent of mares ovulating within 48 hours of injection were
compared among the groupsin some studies. Only 7% of saline control mares ovulated
within 48 hrs and averaged 80 to104 hours. In compaison 88.7% of mares in the treated

groupsovulated within 48 hours.
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There were no observed differences related to dose in the three studies tha examined dose.
The 1.0 mg dos was as effective asthe 2.0 mg dose in onestudy, 0.75was similar to 1.5 mg
in another and 0.5 was as effective as 1.0 in another. In tha study mares bred with follicles
30 to 35 mm ovulated 5 hours later than mares with follicles > 35 mm. Although not
statistically examined mares treated in a large clinical field study seemed not to respond as
well as mares in the controlled studies with a 78% ovulation respong within 48 hours
compared to 92 to 99% in the other studies. Mares in this study induded all mares bred over
the entire breeding season and probably induded some trangtiond mares. Lower responses
(80%) with hCG were aso observed in this study. Our clinical experience over thelast four
years strongly suggest lowered efficacy when treating late trangtiond mares prior to the
establishment of nomal cyclesfor all ovulatory indudion drugs Recently, McKinnon (2009
has suggested tha highea ovulatory rates were observed usng 1.5 mL (2.25 mg BioRelease
deslorelin) than with the standad 1 mL 1.5 mg dos early in the year. This ob%rvation
deserves additiond study.

In thetwo studies tha examined fertility (Table 2) the BioRelease dedlorelin formulations
appeared to congstently achieve highe fertility 13%; compared to hCG in thefield study and
15to 30%highe embryo recovery rates in the other study.

Table 2 Mare Fertility Data
TREATMENTS Embryo Recovery Rates (ER)

or Pregnancy Rate/(PR) Cycle

CONTROLS
CPE (CrudeEquinePituitary Extract LH 20mg) 375% 1540 ER
Owvulplant Kollingand Allen 2005 53% 26/49 ER
hCG KollingandAllen 2006 3000I1U-1V 55%  44/80 ER

hCG Kentudky Field Trial Sudy 25001U-1V 49% in 85 Mares Bred Total Cycles
Notreported PR

TREATMENTS (DES mg) Embryo Recovey Rates (ER) or
Pregnancy Rate/(PR) Cycle

0.75mg KollingandAllen 2005 685% 6302 ER

15mg KollingandAllen 2005 692% 126182 ER

15mg Kentucky Field Trial Sudy 620 % in 428 Mares Bred Tota

Cycles Not reported PR
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These results demondrate that BioRelease Dedlorelin can be used to advance fertile ovulation
in estrousmares. No adverse reactionswere reported in any of thesix studies.

Estrogens

Severa studies have indicated tha the susceptibility of the equine uterusto endometritisis
influenced by ovarian steroids Mares unde estrogen influence are more capable of
eliminaing uterineinfection than mares unde theinfluence of progesterone(Ganjam, et.
a,.1982;Evanset d., 1986,1987) In addition, treatment with daly injectionsof 15ng
estradiol benzoate, initiated early in estrusand corntinuing until day 6 pog-ovulation
appeared to assist in eliminaing bacterial endonetritusfrom subfertile mares with a history
of susceptibility to repeated uterineinfections(Bracher et. al., 1991) This suggests that
estrogen treatment may improve chances for conagption in mares susceptible to endonetritis.
Treatment of mares with estradiol (5 to 10 mg/day) during estrusresults in enhanced uterine
tonefollowing ovulation, especially in mares with enlarged baggy reprodudive tracts (Burns,
1993) Cooket. dl., (1997 reported tha estadiol microphee treatment with doses as high as
100mg had no effect onfertility in mares during treatment (75%vs 75%in vehicle treated
controls). Kelly et al., (2006)reported that 10 mg of estradiol benzoate given every other day
was able to stimulate prolactin and LH in anovulatory and cyclic mares when combined with
sulpiride or domperidone This dos may beof clinical significance in tha it had no
suppression of follicular growth or other cyclic endpoints as are oberved with highe
estrogen doses (Burnsand Douglas, 1981)

Douglas (2004)reported highe fodingrates in estrogen + antibiotic treated mares assumed
to be affected by placentitis compared to sSimilar mares receiving only antibiotics (see table)

Group Number of Mean # SDprogestins  Mean # SDestrogen % Live
mares at first exam(ng/mL) atfirst exam(pg/mL)  foal rate

No estrogens | 20 193+5.0° 600+ 200° 20¢

# Estrogen 50 210+63° 660+ 191° 70°

Treatment

Controls 70 87+14° 1800+ 256° 87°¢

# Estradiol cypionae (ECP) or estradiol 17# at ado<e rate of 10to 20mg sid or bid was
given intramuscularly.
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Total estrogenswere highe and progestinswere lower (P< 0.05) in controls ddiveringlive
fodsthan in mares sugpected to have placentitis. Meanswithin a column with different
supeascripts differ significantly. Aswould be expected, mares in the two placentitis groups
had highe progestinsand lower estrogensthan controls. Mares receiving estrogen therapy
had highe live fod rates than mares receiving no estrogen therapy. Both placentitis groups
had lower live fod rates than controls

It was aso reported that mares presenting with an estrogen level of 300pg/ml or less had less
than a15%live fod rate irrespective of wha therapy was initiated. It was noted tha in
genera serum samples do not always reflect a significant elevation in estrogensin mares
treated with 10to 20 mg of estrogensIM suggesting that highe doses of exogenous
estrogens may beindicated.

Pinto and Burns(2004)compared variousestrogens in terms of serum estradiol
concentrationsfollowing asingle IM injection of a50mg dose of Biorelease Estradiol
cypionge (ECP) vs. two different E2-17# formulationsddivered in a proprietary longacting
vehicle (www.BetPharm.com). Results are shown beow.
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Theresultsillugrate tha serum concentrationsof E2-17# were ten-fold highe in mares
treated with BioRelease E2-17# compared to BioRelease Estradiol cypionae treatment.
Moreover, concentrationswere elevated above50 pg/mL for either oneor two days
depending ontheformulation used. The BioRelease estradiol formulation at doses between
20and 100mg /day (based on estradiol bloodlevels) alongwith appropiate antibiotic therapy
appearsto beclinicaly effective in pregnant mares with placentitis.
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Pituitary Extracts | eFSH - Thelack of acommercialy available source of equine pituitary
extract (EPE) or purfied equine FSH has been a major factor in thehigh cog of equine
embryo trander programs. Because embryo recovery pe cycle fromadona mareis
approximately 50% pe cycle and pregnancy rate per embryo tranderred is approximately 50
to 70%theaeisa25to 35% chance of obtaining a pregnancy fromthe donoreach cycle.
However, if multiple ovulationscould beindueed, which result in 2 or 3 embryos collected
per cycle, then theefficiency of embryo trander would be greatly improved.

As mentionel earlier, acommercia, lyophilized, reagent preparation tha containseFSH
activity equivalent to 25 mg B-FSH-ReF-001 Standard , manufactured by Bioniche Animal
Hedth USA, Inc,, Athens GA 30601has become available. In apreliminary evaudion
study, Alverengaand Squires (2003 reported an embryo recovery rate of 50%from mares
during the nontreated control cycle. However, after eFSH treatment of the same mares, 12 of
16 mares (75%) provided an embryo. The averagenumbe of embryoswas 1.9, whichis
nearly a4-fold increase in embryo recovery. Embryo recovery was 50% pe ovuation.

In asecondexpeiment (Niswende et al., 20033, mares were treated with eFSH (12.5 mg)
plushCG or Ovuplant. Themares treated with eFSH and hCG had 3.4 ovulationsand 1.8
pregnandes per mare vs 1.8 ovulationsand 0.8 pregnandes for mares treated with eFSH and
Ovuplant. The Control mares provided 1.1 ovuationsand 0.6 pregnandies pe mare. A
significantly greater nunmbe of pregnandes per mare was noted when hCG was used to
indue ovulation in combinaion with eFSH. In summary, the commercial preparation of
eFSH from Bioniche Inc. appearsto fundionwell usng 12 mg injected twice daly plushCG
used to indue multiple ovulations

Progaglandins - Estruscan becontrolled by shortening the luteal phase with single or
multiple injectionsof progaglandin F2" (Douglas and Ginther, 19721974;Squireset .,
1981) Progaglandinsare probebly the mos widdy used drug for control of themare® cycle.
However, because of the many other tissues sengtive to PGF," , side effects induding
sweating, diarrhea, pdvic muscle spasms and increased heart rate are frequently assodated
with progaglandin treatment. Such side effects often cause client concern over the safety and
comfort of thar mares even thoughseriousside effects are rare. In an attempt to reduce the
sdeeffectsIrvinget a., (2000)demondrated tha the effective dos of Lutalyse (Pharmacia
Upjohn,Kalamazoo, MI) could bereduced 10fold if given as 2 injections24 hours apart.
Two treatmentsresulted in luteolysisin 10 out of 10 mares and side effects were greatly
reduced: heart rate change(P< 0.0001) sweating (P=0.0014and pdvic muscle spasms
(P=0.0002). The authors conduded that by mimicking the endogenousrel ease patern of
PGF," secretionwith repeated surges at 24 housintervals, the effectiveness of thevery low
0.5 mg doses was greatly enhanced and treatment sde effects were significantly reduced.
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Alvarengaet al., (1998)examined theluteolytic effectiveness of usnglow or micro doses of
PGF.. injected at the (BAl HUI) acupundure pant. This pointislocated at the sacral lumbar
gpace and isfrequently used to treat ovarian disturbancesin Veterinay Acupuncure. The
resultsindicated tha Lutalyse, (Phamacia Upjohn Kalamazoo, MI) given at avery low
micro dose of 0.5 mg (onetenth the conventiond recommended dos) administered at the
BAI HUI acupundure point was equdly effective at induang luteolysisin mid-luteal phase
mares as the conventiond 5 mgi.m.doe. Althoudh not critically examined, the micro dose of
PGF,. administered at the (BAI HUI) acupundure point also appeared to reduce treatment
related side effects.

Recently, a new compoundel progaglandin formulation containing Fluprogenol (50 ug /mL)
has become available to veterinarians by prescription. Clinical impressionson the produd®@
effectiveness appear to besmilar to Lutalyse in over 600 mares treated in Texas and
negdive side effects were not oberved in treated mares.

Equimune (MCWE) - Theinflammatory reaction to sperm and cellular detritusfollowing
breeding or insemination is conddered anomal physologica reaction by the mare®3
endonetrium. Normal mares are able to clear this inflammation within 48his, become
pregnant and carry afull term pregnancy; other mares (susceptible mares) frequently fail to
resolve these processes and fail to become pregnant. This condition appears to become
chronic in many susceptible mares. LaBlanc et a. (1995)noted tha thevagind exudae from
these mares does not always contain bacteria. This condition has been explained as a lack of
lymphdic drainage, dueto defective myometrial contractions Recently, Fumuso et al. (2000)
examined the effect of 1500mcg of Mycobaderium Cell Wall Extract given intravenousy,
(Equimuné’ 1.V. BIONICHE Animal Health) on pog-breeding uterineinflammationin both
nomal and susceptible mares. Theresults indicated administration of Equimunesignificantly
reduced the pog-Al inflammation, in both normal mares and susceptible mares and
Equimunetreatment dramatically reduced persistent inflammation during diestrus in
susceptible mares.

Thyroid Hormones B Thyroxine (T4) - An accurate figure for theinddence of equine
hypotyroidism is difficult to estimate but has been reported to be high, especialy in young
horses and broodneres ( Irvineand Evans 1975 Chen and Riley 1981) Lowe et al., (1974)
failed to oberve reprodudive problems in thyroidectomized mares. However, many
practitionea's continueto report clinical improvementsin fertility after thyroid hormone
supplementation. Nachreiner and Hyland (1993)advocte usng baseline Total T3and T4 as
themod econonical and practical diagnastic approach and suggest 5 to 10 mg L-thyroxine
per 500K G bodyweight pe day as agoodstarting do<e if thyroxinereplacement is initiated.
Because many non-thyroid-related illnesses and drugscan depress thyroid hormonelevels,
care should betaken to rule out false diagnoss of hypothyroidism. Drugsaffecting thyroid
homonelevelsindudephenylbutazoneand glucocorticoids management practices such as
stall confinement, shipping or a sudden changein routine can also suppress T4 levels.
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Also, dietary factors such as excessive carbohydtes and endophye infected tall fescue
pastures or pastures containing goitrogenic factors such as thiocynaes and perchlorates can
cause problems. Diets highorlow iniodinecan ater thyroid levels and selenium deficiency
alters conva'sion of T4 to T3. Lastly, chronic condtionssuch as Cushingsdisease, laminitis
and gastric ulcers can lead to lowered T4 levels.

Recently, we have investigated the possibility of using biodegradable lactide-glycolide

micropaticles to ddiver thyroxinefor aperiod of thirty days. Preliminay results (see
bdow) suggest that a 30 day controlled release T4 formulationis possible.

Thyroxine (T4) Levels (ng/ml) in Treated Horses
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Cushing@® Disease B Pergolide, Cyproheptadine or Trilogane - Equine Cushing® Disease
(ECD), dso known as pituitary pasintermedia dysfunaion (PPID) is oneof the most
common equine endoainopahies of older harses and ponies. The disease results fromthe
loss of dopaminergic inhibition of the parsintermedia of the pituitary resulting in increased
synthesis and secretion of pro-opiomelanortin deived hommones leading to a state of
hypeadrenoaortiscism. Clinical signsindudehirsutism, muscle wasting, polyuria,
polydipsa, laminitis, lethargy, pseudolactation, decreased fertility, and loss of immune
resistance to infections(Love 1993;Douglas 1999.
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Diagnoss of PPID can be confirmed by numerousmethodsinduding an overnight
dexamethanonesuppressiontest, plasma ACTH levels, plasma glucose and inaulin levels
(Beach, 1999;Donddson et al., 2002) Douglas (1999), recommendsatest tha examines the
cortisol rhythmaongwith Insulin and T4 (2 samples 8 to 10 hours apart. No grain is given
within 4 hous before either sample (protocol at www.betlabscom). Thistest is based on
observationstha thenomal diurnd cortisol rythym islog in horses with PPID (Dybdd et d
1994) More recent daa suggest a combinaion of thelow dose dex and the cortisol
rhythmicity test may be more powerful in confirming the presence of PPID.

Proposd treatments for ECD indudethe dopaminergic agonists pergolide or the seratonin
antagonist cyproheptidine (Dybdd 1997). Donddson et al (2002)reports tha pergolide
appears to be more effective than cyproheptidinefor treating ECD. Recently, McGowan and
Neige (2003)have reported tha Trilogane a compditive 3-beta hydroxygeroid
dehydrogenase inhibitor can be used to control clinical signsof ECD in horses withoutside
effects. In practice, acombinaion of pergolide and cyproheptadineis more effective than
either drugused alone Triloganeis notreadably available in the USA.

Summary and Conclusions

Thefuture offers significant oppatunities to improve reprodudive peformance within the
equineindugry. This review has attempted to address traditiond and new phamacological
treatments for reprodudive management in mares, with special reference to the bendfits of
new biodegradable drug ddivery systems. Thebendfitsindudethe ability to integrate the
administration of estrouscontrol produds aroundfarm and veterinay schedules, the
redudion of distress to the animals by decreasing the nunber of times they mus be handled
andthefinandal bendfitsrealized from effective hormonetherapy. Effective hormone
therapy requires selection of an appropriate drug delivery system or treatment, which should
be based on the drugsphamacokinetic and phamacodynanic propetiesto achieve the best
results and avoid potential negaive side effects. The success of any therapeutic or produdion
drug is dependant onthe compliance of farm personnd for administering prescribed
treatments to obtain successful results. Veterinaiansand breeders will find that
biodggradable drug ddivery systems offer an important means of maintaining effective
compliance rates on farms with wide varieties of management systems.
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