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Studies were conducted in order to evaluate the efficacy of the

orally active, synthetic progestagen, altrenogest, for assisting in the

establishment and maintenance of pregnancy in mares. In experiment

I, nine pony mares were bred, and started on altrenogest treatment

on Day 4 after ovulation. On Day 10 after ovulation, these mares

were given an intramuscular injection of prostaglandin F2. (PGF, 3

mg) in order to regress their corpora lutea (endogenous progesterone

source). Frequent rectal palpation of reproductive tracts indicated

that seven of the nine mares were pregnant at Day 35. Four of these

mares maintained pregnancy through Day 85 of gestation, at which

time the pregnancies were terminated. Plasma progesterone levels

were monitored indicating that the primary corpora lutea regressed

following the Day 10 PGF and that secondary corpora lutea formed in

the pregnant mares between Days 32 and 85. The pregnancies

continued even after PGF injections on Days 65 and 75 of gestation.

Altrenogest treatment appears to maintain pregnancy in the absence



of a functional primary corpus luteum during early gestation. In

experiment II, the effect of altrenogest treatment on pregnancy

maintenance rates in unsynchronized embryo transfer recipient

mares was evaluated. Day 7 non-surgical embryo recovery rate was

57% (38/67). Non-surgical transfer of these embryos into

altrenogest-treated recipient mares that ovulated between 3 days

before and 3 days after the donor resulted in a 77% (10/13) 30-day

pregnancy rate. Transfer of embryos into altrenogest-treated

recipients that ovulated between 4 days before and 6 days after the

donor yielded an overall pregnancy rate of 64% (16/25) at day 30 of

gestation. No recipients that were in estrus at the start of

treatment, nor recipients that ovulated 5 or more days before the

donor, maintained pregnancy. Plasma progesterone profiles indicate

that altrenogest treatment appears to have no effect on luteal

function during early pregnancy in mares. Treatment of embryo

recipient mares with altrenogest appears to allow for extension of

the degree of donor-recipient ovulation synchrony required for

successful non-surgical embryo transfer. Altrenogest treatment

also seems to aid in pregnancy maintenance in recipients

experiencing luteal dysfunction.
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Two Uses of the Synthetic Progestagen Altrenogest for Aiding in the

Establishment and Maintenance of Pregnancy in Mares

INTRODUCTION

Following ovulation in mares, the granulosa cells of the follicle

luteinize (forming a corpus luteum) and begin to secrete the hormone

progesterone. Continued secretion of progesterone by the corpus

luteum is essential for successful establishment and maintenance of

early pregnancy in mares. Under the influence of progesterone many

key events occur in anticipation of the arrival of an embryo in the

uterus. There is a progesterone-induced increase in the synthesizing

and secretory capabilities of the uterus for production of

embryotrophic proteins, also referred to as histotrophe, which

nourish the embryo (Sharp and McDowell, 1985).

Because progesterone is an absolute requirement for pregnancy

maintenance, endogenous progesterone deficiency is often implicated

as the cause of many early pregnancy losses in mares. Therefore,

exogenous progesterone treatments are often used in clinical equine

practice on "abortion-prone" mares in hopes of elevating

progesterone levels and thus, increasing the mares' chances for

pregnancy maintenance (Hughes and Stabenfeldt, 1977). The use of

injectable progestagens (both natural and synthetic) for assistance

in pregnancy maintenance has been experimented with for several
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years. Gunzel and Merkt (1979) found that treatment of mares,

showing clinical evidence of early pregnancy failure with a single

injection of 200 mg CAP (6-chloro-6-dehydro-17.-

acetoxyprogesterone, a synthetic, injectable progestagen) had

neither a beneficial nor detrimental effect on the continuation of

pregnancy. A plasma progesterone concentration of at least 1 to 2

ng/ml is believed to be the minimum requirement for supporting

gestation in the mare (Hawkins, et al., 1979). Hawkins et al. (1979)

reported on the plasma progesterone concentrations derived from the

administration of exogenous progesterone to ovariectomized mares,

and suggested that daily injections of 200 mg progesterone in oil or

weekly injections of 1000 to 2000 mg repositol progesterone be

administered in order to acheive the minimum peripheral

concentrations of 1 to 2 ng/ml. These treatment intervals and

dosages, however, are considerably higher than those commonly used

in the field. Therefore, Hawkins et al. (1979) contended that most

regimens of injectable progestagens previously used were inadequate

and probably did not contribute significantly to plasma progesterone

concentrations in the pregnant mare.

Altrenogest, also known as Regu-Mate® (Hoechst-Roussel

Agri-Vet Co., Somerville, NJ.), is an orally active, synthetic

progestagen which is currently commercially available. Altrenogest

has been approved for use in many species to "suppress and/or

synchronize estrus", but it has not been approved or marketed for

pregnancy maintenance assistance in mares. Shideler et al. (1981)

showed that altrenogest treatment is effective in maintaining

pregnancy in mares that have been ovariectomized (endogenous
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progesterone source removed) on Day 34 or 35 of gestation.

However, there is strong evidence that many pregnancy losses in

mares occur prior to Day 35 of gestation. Woods et al. (1987)

reported a 13% (80/600) pregnancy loss in commercial brood mares,

and found that 48% of the losses in singleton pregnancies occurred

between 14-28 days after ovulation. Thus, experiment I was

undertaken to determine if mares whose corpus luteum (endogenous

progesterone source) had been regressed by a prostaglandin F20,

(PGF) injection on Day 10 of gestation would maintain pregnancy

while being treated with altrenogest. Endogenous plasma

progesterone concentrations in these mares were monitored to

assure that complete luteolysis occurred, leaving altrenogest as the

sole progesterone source. Seven of the nine mares did establish

pregnancy and four maintained pregnancy while on this treatment

regimen.

The knowledge provided by experiment I, that altrenogest

treatment is conducive to pregnancy maintenance in mares, sparked

interest in its possible use for extending the required degree of

synchrony between embryo donor and embryo transfer recipient mare

ovulations. Embryo transfer offers the equine industry many

advantages such as: allowing greatly increased overall foal

production from genetically superior mares; allowing producers to

obtain foals from older, barren mares, or from quality 2-year-old

fillies (which producers usually considered to be too young to carry a

foal); and allowing mares to continue to be raced or shown and

simultaniously produce foals. Another use of equine embryo transfer

could be to provide genetically similar animals for research studies.
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A major cost, or problem, associated with equine embryo transfer

involves the maintenance of recipient mares. Douglas et al. (1985)

reported the calculated costs associated with the purchase and

annual maintenance of each recipient mare to be $3677 ($U.S. as of

August 1984). Due to the wide variation in length of estrus in mares

(anywhere from 1 to 15 days) it is usually necessary to have 2 to 4

eligible recipient mares available in hopes that one recipient will

ovulate in close synchrony with the embryo donor. Under normal

circumstances, the embryo recipient mare must ovulate within one

day before to two days after the donor mare ovulates in order for the

transferred embryo to survive (luliano et al., 1985). This close

ovulation synchrony is required for proper timing of the embryonic

signals to the uterus for pregnancy recognition, luteostasis, and

thus, pregnancy maintenance in the mare. This sequence of events

(which appears to be initiated by the embryo itself) is referred to as

"maternal recognition of pregnancy." In non-pregnant mares, PGF is

released from the uterine endometrium at approximately Day 15-16

after ovulation. This increased PGF induces luteolysis, a decline in

progesterone, and thus, continuation of the estrous cycle. Hershman

and Douglas (1979) determined that the equine blastocyst must be

present within the uterus at Day 14 in order to prevent luteolysis,

since luteal function is maintained when embryos are non-surgically

flushed from the uterus on or after Day 16. In vitro incubation of

pregnant mare endometrium showed an increase in PGF production

capability on Days 14-16. However, co-incubation of endometrium

with embryonic tissues results in significantly reduced In vitro

production of PGF (Berg land et al., 1982). Thus, it appears that the
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embryo exerts an antiluteolytic effect by preventing endogenous PGF

release. This antiluteolytic effect may be due to the unique pattern

of protein production by the embryo prior to Day 16 of pregnancy

(McDowell et al., 1982). Studies by Leith and Ginther (1984)

demonstrate that following entry into the uterus, the equine embryo

undergoes frequent transuterine migrations. This movement ceases

on Day 16 to 17. Prior to Day 16 or 17, restriction of mobility of

the embryo to less than one-half of the uterus leads to early

pregnancy failure in mares presumably due to the inability of the

embryo to distribute its antiluteolytic factor (McDowell et al.,

1985). Therefore, prior to this research, in order for the transferred

embryo to survive, it has been critical that the age or stage of

development of the transferred embryo be in close synchrony with

the ovulation time or stage of development of the recipient mare's

uterus.

If there were more flexibility in the required degree of synchrony

between donor and recipient ovulations, fewer recipient mares would

be needed to match a donor, embryo transfer costs would be lowered,

and thus, the many advantages of embryo transfer would become

more readily available to producers and researchers. The purpose of

experiment II was to determine whether altrenogest treatment could

be used to extend the degree of donor-recipient ovulation synchrony

required for successful non-surgical embryo transfer in mares.
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Effect of Altrenogest, a Synthetic Progestagen,

on Early Pregnancy Maintenance in the Absence of

Functional Corpora Lutea in Pony Mares



7

SUMMARY

In order to determine the effectiveness of altrenogest, a

synthetic progestagen, on early pregnancy maintenance, nine cycling

pony mares were synchronized and bred. Starting on Day 4 after

ovulation, altrenogest was fed (0.044 mg/kg body weight) to each

mare daily. On Day 10 after ovulation, each mare received

prostaglandin F2.< (PGF, 3 mg, im) to regress the corpus luteum.

Plasma progesterone levels decreased to less than 1 ng /ml and

remained at this level until an accessory corpus luteum formed.

Frequent palpation indicated that seven of the nine mares were

pregnant at Day 35, three of these resorbed their fetus between Days

40 and 50. In the four mares in which pregnancy was maintained,

accessory ovulations occurred between days 32 and 85 with

subsequent increases in plasma progesterone. Accessory ovulations

varied in number from 1 to 4 per mare. In these four mares a single

injection of PGF at Day 65 and at Day 75 did not result in abortion

and in mares with multiple ovulations, it did not appear to

completely regress the corpora lutea, as indicated by a transient

decrease in progesterone. Repeated injections of PGF (5 mg, im,

twice daily) did induce abortion or resorption within 2 to 3 days,

even though mares were continued on altrenogest treatment. In the

absence of luteal progesterone, treatment with altrenogest appears

to maintain pregnancy during early gestation.
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INTRODUCTION

Early pregnancy loss is of major concern to horse breeders and is

estimated to occur in approximately 12.5% of the number of mares

diagnosed pregnant on equine brood farms (Ginther, 1979). Pregnancy

loss is considerably greater during the first trimester. Bain (1967)

reported that of all pregnancy losses, 55% occurred by Day 39 and

75% occurred by Day 49.

Because progesterone is critical for pregnancy maintenance

(Holtan et a1.,1979; Shideler et al., 1981), deficiency of this hormone

has often been implicated as the cause of early prenanacy loss. Thus,

it has been common practice to administer progesterone to

abortion-prone mares. Results of studies indicate that the majority

of the injectable progesterone treatment regimens used (active

ingredient, suspension vehicle considered) are usually inadequate to

sufficiently increase progesterone levels for pregnancy maintenance,

and that adequate dosages, and frequency of administration are often

impractical to use (Gunzel and Merkt, 1979; Hawkins et al., 1979).

Shideler et al. (1981) reported on the use of altrenogest in mares

ovariectomized on Day 34 or 35 of pregnancy. They concluded that

altrenogest was a convenient, effective method for pregnancy

maintenance at that stage.

The purpose of this study was to determine the effectiveness of

altrenogest in maintaining pregnancy when luteal progesterone

secretion is insufficient prior to maternal recognition of pregnancy

and through early gestation.
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MATERIALS AND METHODS

Nine non-lactating, 5-20 year old pony mares exhibiting normal

estrous cycles were utilized beginning in early July. Mares were

synchronized using altrenogest (170c-ally1-1713-hydroxyestra-

4,9,11-trien-3-one; Regu-Mate; 0.044 mg/kg body weight/day) for

10 days, and a single injection of PGF (3 mg, im) on Day 7 of

altrenogest synchronization treatment. Mares were teased and

palpated daily, and bred by artificial insemination every other day

from Day 2 of estrus through ovulation.

On Day 4 after ovulation, mares began receiving 0.044 mg of

altrenogest/kg of body weight fed orally each day. Each mare

received 3 mg PGF, im on Day 10 after ovulation. Reproductive

organs were palpated per rectum every fourth day to determine

follicular activity and pregnancy status.

Jugular blood samples were collected at four day intervals from

the time of ovulation. Plasma samples were stored at -20°C until

assayed for progesterone by radioimmunoassay (Koligian and

Stormshak, 1977). The antisera used did not cross-react with

altrenogest.

Mares that maintained pregnancy received a single injection of 5

mg PGF, im on Day 65 and another on Day 75. In order to terminate

the project, at approximately Day 85, these mares began receiving 5

mg PGF, twice daily, until abortion or resorption was confirmed.
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RESULTS AND DISCUSSION

Following ovulation (Day 0) mean plasma concentrations of

progesterone were similar for all mares. Altrenogest treatment

beginning on Day 4 did not appear to supress plasma progesterone,

because these values were comparable to concentrations reported in

untreated mares during this periold of gestation (Burns and Fleeger,

1975, Holtan et al.,1975). In all cases, following PGF injection on

Day 10, progesterone levels were reduced to less than 1 ng/ml by Day

12 (Fig. 1.1), which is prior to the time of maternal recognition of

pregnancy (Douglas and Ginther, 1975; Sharp et al., 1984). Plasma

progesterone remained below 1 ng/ml until accessory ovulations or

luteinizations occurred.

Three of the seven mares that were diagnosed pregnant resorbed

fetuses between Days 40 and 50. In these three mares, no accessory

ovulations were detected and plasma progesterone following the Day

10 PGF injection remained at less than 1 ng/ml. Thus, it appears

that a) 0.044 mg altrenogest/50 kg may not be a sufficient dose to

maintain pregnancy beyond approximately day 40, or b) these mares

may have resorbed under natural circumstances anyway. In all of the

four mares that maintained pregnancy, accessory ovulations or

luteinizations were detected between Days 32 and 85, and ranged in

number from one to four per mare (Fig. 1.1). Progesterone did not

increase prior to accessory luteinizations, which would indiciate

that the progestin measured was of luteal, not feto-placental origin;

i.e., it appears that placental progestins were not detected by this
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radioimmunoassay. Following each PGF injection on Day 65 and again

on Day 75, progesterone levels decreased substantially, but this

treatment did not appear to completely regress multiple corpora

lutea. Two mares had only one accessory luteinization (Fig. 1.1,

Mares A and B). Of these, the single PGF injection on Day 65 did

cause progesterone to decline to less than 1 ng/ml in Mare A,

however, in Mare B, the Day 65 PGF reduced progesterone, but it did

not decline to the 1 ng/ml range until after the second PGF injection

on Day 75. Single injections of PGF did not induce abortion in any of

these mares. However, it has been demonstrated that the placenta

contributes to systemic progesterone levels by Day 80 and possibly

as early as Day 50 of pregnancy (Holtan et al., 1979).

In agreement with Squires et al. (1980), multiple injections of

PGF were required to induce abortion in these mares at

approximately Day 85. In the two mares with progesterone at

approximately 1 ng/ml at the time that multiple PGF injections were

initiated (Fig. 1.1, Mares A and B) only two days elapsed before

fetuses were expelled. However, Mares C and D (Fig. 1.1) each had an

accessory ovulation subsequent to the Day 75 PGF injection and thus

had progesterone concentrations of >8 ng/ml at the beginning of

multiple PGF treatment. In these two mares (C and D) 3 days elapsed

before one mare began to show signs of resorption and the other

began to expell the fetus, but required assistance for complete

removal. Because abortion did occur even though altrenogest

treatment was continued, these studies agree with
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findings of other researchers (Douglas and Ginther, 1975; Holtan et

al., 1979) that PGF exerts a direct effect on the uterus.

Use of the oral progestin altrenogest appears to be capable of

maintaining pregnancy in the absence of a functional corpus luteum

during early gestation.
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Effect of Altrenogest on Pregnancy Maintenance in

Unsynchronized Equine Embryo Recipients
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SUMMARY

Non-surgical embryo recoveries were attempted on Day 7 after

ovulation. Embryo recovery rate from mares of varied reproductive

histories was 57% (38/67). Non-surgical transfer of these embryos

into altrenogest-treated recipient mares that ovulated between 3

days before and 3 days after the donor resulted in a 30-day

pregnancy rate of 77% (10/13). Transfer of embryos into

altrenogest-treated recipients that ovulated between 4 days before

and 6 days after the donor resulted in an overall pregnancy rate of

64% (16/25) at Day 30 of gestation. No recipients that were in

estrus at the start of treatment, nor recipients that ovulated 5 or

more days before the donor, maintained pregnancy. Mean plasma

progesterone concentrations of pregnant, altrenogest-treated,

embryo recipient mares; pregnant, altrenogest-treated,

untransferred mares; and pregnant, untreated, untransferred mares

were comparable (P > 0.05). Treatment of embryo recipient mares

with altrenogest appears to be beneficial in extending the degree of

donor-recipient ovulation synchrony required for successful embryo

transfer. Altrenogest treatment also seems to be conducive to

pregnancy maintenance in recipient mares experiencing luteal

dysfunction.
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INTRODUCTION

It has been suggested that a major cost associated with embryo

transfer in horses is the maintenance of recipient mares (Douglas et

al., 1985). Due to the wide variability between mares in duration of

estrus, hormone therapies for ovulation synchronization do not

always achieve close synchrony (Ginther, 1979). Previously, the

majority of successful non-surgical embryo transfers have been

performed when the recipient ovulated between +1 to -2 days of the

donor (luliano et al., 1985), and so it has often been necessary to

maintain several recipient mares in hopes that one recipient will

ovulate in close synchrony with the donor. This study was conducted

to determine whether altrenogest (synthetic progestagen) treatment

of recipient mares, at various degrees of asynchrony compared to the

donor's day of ovulation, would permit successful non-surgical

embryo transfer.
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MATERIALS AND METHODS

Mares and treatments

Ten light horse and 25 pony mares with unknown reproductive

histories were used, often repeatedly over a 2-year period, in the

following three treatments: Group 1, altrenogest-treated, embryo

recipient mares (N=38); Group 2, altrenogest-treated, untransferred,

pregnant mares (N=8); and Group 3, untreated, untransferred,

pregnant mares (N=6). All mares were teased and palpated to detect

estrus, follicular development and ovulations. Embryo donor mares

for Group 1 were inseminated every other day of estrus until

ovulation was detected. Treated mares were fed the synthetic

progestagen, altrenogest (0.044 mg/kg body wieght; allyl-trenbolone;

Regu-Mate®; Hoechst-Roussel Argi-Vet Co., Somerville, NJ), mixed in

their grain, daily. In Group 1, recipients that ovulated or those with

suspected follicular luteinization were started on altrenogest

treatment on the day the donor ovulated, or the day the recipient

ovulated or luteinized, whichever occurred later. Recipients "in

estrus" were started on altrenogest treatment the day their donor

ovulated. In Group 2, mares were inseminated and fed altrenogest

daily starting the day that they ovulated. In Group 3, mares were

inseminated, but did not receive altrenogest treatment. Jugular

blood samples were collected at 2-day intervals in Groups 1 and 2,

starting on Day 1 of treatment, and at 4-day intervals in Group 3,
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starting on the day of ovulation. Plasma was stored at -200C until

assayed for progesterone concentrations.

Embryo recovery

All embryo recovery attempts were performed non-surgically on

Day 7 after the donor's day of ovulaton. The recovery medium and

uterine flushing procedures were similar to those described by Imel

et al. (1981), except that uteri were flushed a total of four, rather

than three, times with Dulbecco's phosphate-buffered saline

containing 1% antibiotic-antimycotic mixture and 1% heat

inactivated horse serum (Gibco, NY). Embryos were rinsed three

times in medium containing 10% horse serum.

Embryo transfer

The technique used for non-surgical transfer of embryos was an

unguarded method, similar to artificial insemination in horses,

which is also described by 'mei et al. (1981). Embryos were

deposited in the uterine body. All transfers were performed by the

same technician within 2 hours of recovery.
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Pregnancy diagnosis

In Groups 1 and 2, each mare's uterus was scanned for pregnancy

via ultrasonic echography once between Days 14 and 18 after

ovulation, by age of the embryo. Those mares with positive

ultrasound diagnoses, and mares in Group 3, were examined for

pregnancy maintenance by rectal palpation at frequent intervals

through Day 30 of gestation.

Hormone analysis

Progesterone concentrations in plasma were measured by the

radioimmunoassay method validated and described by Koligian &

Stormshak (1977). Mean recoveries of various quantities of

progesterone (25, 50, 100, and 200 pg) added to 100 gl of pooled

serum obtained from geldings were: 27.9 ± 1.8, 63.0 ± 9.4, 107.5 ±

4.3 and 209.8 ± 13.4 pg/100 IA (mean ± S.E.), respectively. The

working range of the standard curve was between 10 and 2000

pg/tube (0 vs. 10 pg; P < 0.05, N=10). Recoveries of 90% were

obtained following ether extraction of 100 pl plasma, and the

effective sensitivity of the assay was 0.11 ng/ml. The intra- and

interassay coefficients of variation were 6.8 and 15.8%,

respectively. The antiserum used did not appear to cross-react with

altrenogest.
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RESULTS AND DISCUSSION

Embryo recovery

A total of 67 embryo recovery attempts yielded 38 transferable

embryos (57%). These data include two sets of twin embryos which

were recovered from one light horse and one pony mare, both of

which had double ovulations. This embryo recovery rate (57%) is

comparable to the first cycle pregnancy rate of 58% (24/41) in a

similar group of mares.

Embryo transfer pregnancy rates

Results obtained from the unguarded, non-surgical transfer of

embryos are presented in Table 11.1. In the interval of

donor-recipient asynchrony that ranged from +4 to -6 days, the

overall 30-day pregnancy maintenance rate was 64% (16/25). In the

13 recipients that were +3 to -3 days asynchronous with their

donors, the 30-day pregnancy maintenance rate was 77% (10/13).

All recipients that were diagnosed pregnant at the time of

ultrasound remained pregnant through Day 30 of gestation. These

pregnancy maintenance rates compare favorably with those reported

by luliano et al. (1985) who obtained values for non-surgical embryo
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transfer of 45% (18/40) and for surgical transfer of 72% (31/43) in

the +1 to -3day synchrony range. Vogelsang et al. (1985) transferred

embryos non-surgically into recipients that were treated with

altrenogest starting the day of transfer and achieved a 51% (17/33)

pregnancy rate when recipients ovulated in the -1 to -3 day range,

and 0% (0/7) pregnancy when recipients ovulated at 0, -4, -5, and -6

days. None of the recipients in this study that were in estrus at the

start of altrenogest treatment, nor recipients that ovulated 5 or

more days before their donor, maintained pregnancy to ultrasound

examination at Days 14 -18.

Plasma progesterone concentrations

Mean plasma progesterone concentrations for the first 30 days of

gestation were similar (P > 0.05: two-way ANOVA with repeated

measures) for pregnant mares in Groups 1, 2, and 3 (Fig.11.1). Thus,

altrenogest alone (Group 2) or altrenogest plus embryo transfer

(Group 1) did not affect luteal function when compared to

non-transferred, non-treated controls (Group 3). Mean plasma

progesterone profiles of pregnant embryo recipients (Group 1A, N =

16) versus non-pregnant embryo recipients that had ovulated or

luteinized (Group 1B, N = 15) differed (P < 0.05: two-way ANOVA

with repeated measures) at and after Day 14 after ovulation when

non-pregnant recipients underwent luteal regression and pregnant

recipients generally maintained luteal function (Fig. 11.2).
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Progesterone profiles of non-pregnant recipients that were in estrus

at the beginning of altrenogest treatment (Group 1C, N = 7) were

highly variable between mares (Fig. 11.3), although in all cases some

form of luteinization appeared to occur on or before Day 15 of

treatment as indicated by an increase in plasma progesterone

concentration. According to plasma progesterone profiles, these

luteinized structures formed and regressed again within 8 -10 days

in these non-pregnant mares.

Within the group of pregnant, altrenogest-treated, embryo

recipients (Group 1A), there were five atypical individual plasma

progesterone profiles. In Figure 11.4, Mares D and E are among a total

of four pregnant recipients in this study that appeared to exhibit

luteal dysfunction [a plasma progesterone concentration of < 2.5

ng/ml between Days 12 and 20 was used as the critical value to

identify mares considered to have luteal dysfunction (Douglas et al.,

1985)]. Because progesterone is essential for pregnancy

maintenance (Shideler et al., 1981), and because altrenogest appears

capable of maintaining pregnancy in the absence of a functional

corpus luteum during early gestation (Parry and Holtan, 1985), it is

our assumption that these four recipients with luteal dysfunction

maintained their transferred embryos with the aid of altrenogest.

The reason for the occurrence of the luteal dysfunction is unknown,

but is postulated to be connected with the timing of embryonic

signals to the uterus for the maternal recognition of pregnancy

(Sharp and McDowell, 1985).

In Figure 11.4, Mare E represents one of three pregnant recipients

that, in the estrous period prior to start of altrenogest treatment,
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luteinized rather than ovulated their follicles. Palpation revealed

that these follicles would develop normally, but the mares would go

out of estrus without ovulating, then the follicle would become

extremely large and firm on palpation. Neely et al. (1983) described

such structures as "persistent" or "autumn" follicles that were

tense, fluid-filled structures, up to 10 -15 cm in diameter, formed

from ovarian follicles. On histological examination, Neely et al.

(1983) found a pink-red gelatinous structure in the center with a

thin rim of luteal tissue around its periphery. Plasma progesterone

profiles of the three pregnant recipients with presumed follicular

luteinization differed from ovulating mares in that the progesterone

concentrations did not follow the normal Day 6 -10 rise and peak

pattern, but showed a more gradual and less pronounced increase that

fluctuated greatly. Two of these mares with presumed follicular

luteinization were also among those that displayed luteal

dysfunction.

Altrenogest treatment therefore appears to: allow for extension

of the degree of donor-recipient ovulation synchrony required for

successful non-surgical embryo transfer in mares; have no effect on

luteal function during pregnancy in mares; and aid in pregnancy

maintenance in recipient mares with luteal dysfunction.
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Table 11.1

Influence of altrenogest and donor-recipient ovulation
asynchrony on non-surgical embryo transfer

pregnancy rates (Group 1).

Donor-Recipient
Asynchrony, Days

Number
Transferred

Number
Pregnant

Percent
Pregnant, 30 Day

In estrus 7 0 0

+8# 1 0 0

+7 1 0 0 0%

+6
+5 4 0 0

+4 2 1-* 50

+3 3 2-** 67

+2 2 2 100

+1 4 3* 75

0 1 1 100 77%

-1 64%

-2 1 0 0

-3 2 2 100

-4 3 1- 33

-5 5 3 60

-6 2 1 50

# = Days recipient ovulated before (+) or after (-) donor.
= A recipient's follicle luteinized.

* = A recipient had luteal dysfunction.
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pregnant, untreated, untransferred mares (Group 3, N=6).

Pooled s.e.m. = 0.45.
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ovulation and luteal dysfunction. Mare E had follicular luteinization and
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CONCLUSION

The synthetic progestagen altrenogest appears to be highly

conducive to the establishment and maintenance of pregnancy in

mares. Altrenogest treatment of mares with regressed primary

corpora lutea (no endogenous progesterone source) allows for normal

pregnancy development in early gestation. Altrenogest treatment of

embryo transfer recipient mares is beneficial in allowing for the

extension of the degree of donor-recipient ovulation synchrony

required for successful non-surgical equine embryo transfer.
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