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Abstract
The aim of this study was to evaluate the effect of treatment using low doses of EPE on rates of ovulation 
and embryo recovery. Eight mares were used in this way: first cycle (n = 8) - control group (untreated); 
second cycle (n = 8) - treated group using 8.0 mg of EPE, bid, until at least two follicles reached ≥35 mm 
diameter. At this moment, was administered 1000 IU hCG, E.V., as ovulation agent. The embryos recovery 
were performed eight days after detection of second ovulation. Mares received 5.0 mg PGF2α, I.M. on D8. 
The percentage of mares that showed two or more ovulations was higher (p <0.01) for the treated group 
(7/8, 87.5%) than the control group (1/8, 12.5%). The rate of recovered embryos per ovulation did not 
show statistical difference (P>0.05) between the treated (11/16, 68.8%) and control (6/9, 66.6%) groups. 
The results of this study allow concluding that treatment using low doses of EPE increased the incidence 
of multiple ovulations and provided greater recovery embryos rate.

Keywords: multiple ovulations, ovulation rate, embryo recovery, ovarian physiology.

Resumo
O objetivo do presente estudo foi avaliar o efeito do tratamento utilizando baixa dose de EPE sobre as taxas 
de ovulação e recuperação embrionária. Foram utilizadas oito éguas da seguinte forma: primeiro ciclo 
(n=8) - grupo controle (não tratadas); segundo ciclo (n=8) - grupo tratado utilizando 8,0 mg de EPE, bid, até 
que pelo menos dois folículos atingissem diâmetro ≥35 mm. Neste momento foi administrado 1000 UI, 
E.V., de hCG como indutor de ovulação. As coletas dos embriões foram realizadas oito dias após detecção 
da segunda ovulação. As éguas receberam 5,0 mg de PGF2α, I.M. no D8. A porcentagem de éguas com duas 
ou mais ovulações foi maior (p<0,01) para o grupo tratado (7/8, 87,5%) do que para o grupo controle (1/6, 
12,5%). O número de embriões recuperados por ovulação não apresentou diferença estatística (P>0,05) 
entre os grupos tratado (11/16, 68,8%) e controle (6/9, 66,6%). Os resultados do presente estudo permitem 
concluir que o tratamento utilizando baixa dose de EPE aumentou significativamente a incidência de 
múltiplas ovulações e proporcionou maior taxa de recuperação de embriões.

Palavras-Chave: múltiplas ovulações, taxa de ovulação, recuperação embrionária, fisiologia ovariana.

Introduction
Equine reproduction biotechnologies have presented great progress in the last decades. 

Embryo transfers (E.T) in horses has been the main resource in order to improve genetic gain 
in equine. The induction of multiple ovulations has been a resource increasing the number of 
embryos produced. According to Squires et al. (2003) in mares that presenting natural ovulation, 
embryos recovery is around 50% for ovulation. On the other hand, embryos recovery is higher 
in mares spontaneously presenting two or three ovulations. However, the number of embryos 
recovered for each ovulation in mares induced to multiple ovulations has still been low and close 
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to that one presented by mares with natural ovulation, around 0.5 embryos. Several products 
have been employed in order to increase follicles number for mares ovulation as Porcine Follicle 
Stimulating Hormone (p-FSH) (Cullingford et al., 2010), Equine Chorionic Gonadotrofin (ECG) 
and Gonadotropin Releasing Hormone (GnRH) (Farquhar et al., 2000), Equine Pituitary Extract 
(EPE) (Alvarenga et al., 2001, 2008), purified Extract of Equine Follicle Stimulating Hormone 
(e-FSH), (Köllmann  et  al., 2008) and more recently, Deslorelin Acetate (Azevedo  et  al., 2015). 
Due to the fact that results have widely varied, research is directed to protocols using EPE and 
FSH, re-FSH and re-LH combination and Deslorelin Acetate (Bertozzo et al., 2012). Evaluating 
results obtained from EPE literature it might be concluded that some progress has been reached 
in the last decades. However, the more the ovary is stimulated, the lower is embryos recovery 
(Logan et al., 2007). Thus, this study aimed to evaluate the effect of the treatment employing 
low EPE doses in ovulation rates and embryos recovery.

Material and methods
Eight mares presenting body condition score three (scale from one to five), regularly cycling, age 

between four and 15 years old, during two consecutive estrus cycles was used. Mares were kept in 
paddocks with pasture, ad libitum fresh water and daily supplemented with concentrated feed. 
The ovarian activity of the mares was daily monitored during estrus by palpation and transrectal 
ultrasound by Sonovet 2000 equipment with the 5.0MHz linear transducer.

Estrus cycles of each mare as followed: first cycle (n=8) – control group; second cycle (n=8) – treated 
group using 8.0mg EPE bid, until at least two follicles reaching ≥35mm diameter were used. At this 
moment, intravenous 1000 IU human Chorionic Gonadotrophin (hCG, Chorulon) as ovulation 
inducer was administered. EPE treatment was initiated around D8 after ovulation detection (D0) 
when 22mm diameter follicles were detected. Mares received intramuscular 5.0mg Dinoprost 
Tromethamine (Lutalyse) at D8.

All mares were inseminated with fresh or cooled semen from proven fertility stallions from 
24hs after ovulation induction or every 48hs till ovulations detected. Uterine flushes for embryo 
recovery were performed eight days after the second ovulation detection. For averages comparison 
Student´s test at 5% was applied.

Results
The mean diameter of the largest follicle at the beginning of the treatment reached 18.0±4.64mm. 

The average at the daily growth of the dominant follicle in the treated group was 3.33mm/day and 
3.0mm/day in the control group, no significant difference was reported (p>0.05). Machado et al. 
(2003) reported lower follicular growth daily rates (2.2mm/day) in mares in EPE treatment.

Percentage of mares with two or more ovulations was higher (p<0.01) in the treated group 
(87.5%, 7/8) than in the control one (12.5%, 1/8). No significant difference (p>0.05) between groups 
in the follicular period (days) from the first application day up to ovulation day was reported. 
Embryo recovery number by cycle was higher in the treated group 11/8 than in the control group 
(6/8), but no difference between groups (p=0.0588). No difference (p>0.05) between groups 
(68.8%, 11/6 treated group; 66.6%, 6/9 control group) for embryos recovery rate was reported 
(Figure 1). Treatment mean duration (days) until at least two follicles reaching the pre-ovulatory 
size (35mm diameter) was 8.750 ± 1.282 (Table 1).

Discussion
Data from the literature are diversified when considering a number of days between prostaglandin 

administration to the subsequent ovulation. In this survey, the time between prostaglandin and 
subsequent ovulation was 8.7 ± 1.3 days for treated group and 8.6 ± 1.5 for control one. This result 
is in agreement with those ones from Dippert et al. (1994) reporting 7.0 days and Alvarenga et al. 
(2001) with 8.3 days.

From eleven embryos recovered in the treated group, nine as grade I and only one as grade 
II (McCue & Squires, 2015) were classified, as well as no statistically different (p>0.05) from the 
control group with all the six embryos recovered presenting grade I. Embryo development grade 
was consistent with the gestational age at D8 (blastocyst or expanded blastocyst) in both groups. 
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From the eight mares treated, (six presenting two ovulations and three ones with unilateral 
ovulations), one presenting triple ovulation (bilateral ovulations) and only one presenting single 
ovulation did not react to the treatment were evaluated (Table  1). Ginther & Pierson (1989) 
reported no significant difference between uni or bilateral ovulations, as well as Squires et al. 
(1987) reporting 49.7% and 50.3%.

In this study, EPE the doses used was able stimulating ovarian activity in mares, where the percentage 
of mares presenting multiple ovulations in EPE group was 87.5% (7/8) while in the control group 
was 12.5% (1/8). Similar results were reported by Douglas (1979) demonstrating 75% superovulated 
mares in EPE treatment. Scoggin et al. (2002) reported from 60 to 100% multiple ovulations 
using different EPE protocols. Bonin et al. (2010) reported 65% multiple ovulations in elderly 
mares treated with EPE.

In this research, an average of 1.375 embryos/cycle was obtained, but no difference (p= 0.0588) 
than 0.75 in control group (Table 1). In no stimulated mares, Squires et al. (2003) reported 0.65 
embryos/cyles/130 mares. Other authors reported embryos recovery rate around 1 to 2 embryos/cycle 
in multiple ovulations (Douglas, 1979; Woods & Ginther, 1983; McCue, 1996; Machado et al., 2003).

In this study, protocol applied for inducing double or triple ovulation presented better results 
in regard to embryos recovery/cycle than in ovulation, providing more than twice the number 
of embryos/cycle.

No statistical difference (p> 0.05) for control groups (66.69%, 6/9) in relation to embryos 
recovery/ovulation for treated groups (68.8%, 11/16) was reported. However, embryos/recovery rate 
was higher than those ones reported by Alvarenga et al. (2001, 2008), (49 and 40%, respectively). 

Figure 1. Reproductive parameters (ovulation number and embryo recobery) about control and treated groups.

Table 1. Reproductive parameters obtained in control and EPE groups.

Parameters
Control group Treated groups

(n=8) (n=8)

Treatment duration (day) - 6.250 ± 0.886

Follicles ≥ 35 mm 9/8b* 14/8a

Follicular period duration (days) 8.667 ± 1.506a 8.750 ± 1.282a

Ovulation/cycle 9/8a 16/8a

Mares with two or more ovulations (%) 1/8 (12.5)b 7/8 (87.5)a

Embryos/cycle 5/8a 11/8a

Embryos/ovulation (%) 6/9 (66.6)a 11/16 (68.8)a

*Different letters for the same parameter statistically differ (p<0.05).
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Scoggin et al. (2002), (43.2%) and Machado et al. (2003), (26%) in mares treated with 25mg EPE. 
However, it was close to that one reported by Nagao et al. (2012), reaching 61.7% (63/102) with 
100µg Deslorelin Acetate inducing double ovulation and Scoggin et al. (2002) with 12.5mg EPE 
reporting 67.6% embryos recovery rate.

Conclusion
After evaluating the results, we can conclude that the treatment using 8.0mg EPE increased 

the incidence of double ovulation, with a tendency to higher embryos recovery rate per cycle. 
In view of this, this treatment might be considered an alternative to improve the results of the 
equine embryo transfers program.
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