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ABSTRACT

Objective. Was to evaluate the effect of  GnRH and D-Chloprostenol application on pregnancy and 
prolificacy rates on Pelibuey ewes. Materials and methods. Forty five ewes were randomly allocated 
to one of three treatments: T1(n=15), day 0: sponges with 65 mg medroxyprogesterone acetate (MPA) 
+ 200 IU  equine chorionic gonadotropin (eCG) and sponge removal (day 12) + breeding by natural 
mating (days 12-15); T2 (n=15), day 0: 50 µg gonadotropin releasing hormone (GnRH) + 7.5 mg 
D-Chloprostenol (day 5) + 50 µg GnRH (day 7) + insemination at fixed time (AIFT) 12 to 14 h after 
last injection of GnRH; T3 (n=15), 100 µg GnRH (day 0) + 7.5 mg D-Chloprostenol (day 5) + 100 µg 
GnRH (day 7) + AIFT 12 to 14 h after last injection of GnRH. Results. The average concentration of 
progesterone (P4) in blood was 1.22 ± 0.74 ng/mL, which was used to verify ovarian activity at the 
beginning of the treatments. 100% of the T1 ewes presented estrus, beginning at 38.4±9.56 h after 
sponge removal. There were differences (p<0.05) for pregnancy rates, of 60, 33.33 and 46.66% 
respectively, among the treatments. Prolificacy was no different (p>0.05) among the treatments 
where the values were 1.2, 1.4 and 1.4 lambs/ewe for T1, T2 and T3, Conclusions. The results of 
this study show that the use of GnRH and D-Chloprostenol did improve pregnancy rates but did not 
improve prolificacy in tropical ewes.

Key words: Estrus synchronization, ewes,  pregnancy (Source: USDA). 

RESUMEN

Objetivo.  Fue evaluar el efecto de la aplicación de GnRH y D-Cloprostenol en la tasa de gestación 
y prolificidad en ovejas Pelibuey. Materiales y métodos. Cuarenta y cinco ovejas fueron asignadas 
aleatoriamente a uno de tres tratamientos: T1(n=15), día 0: esponjas con 65 mg de acetato de 
medroxiprogesterona (MPA) + 200 UI de gonadotropina coriónica equina (eCG) al retirar las esponjas 
(día 12), servidas con monta natural (día 12-15); T2 (n=15), día 0: 50 µg de hormona liberadora de 
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gonadotropinas (GnRH) + 7.5 mg de D-Cloprostenol (día 5) + 50 µg de GnRH (día 7) + inseminación 
a tiempo fijo (IATF) 12 a 14 h después de la segunda inyección de GnRH; T3 (n=15), 100 µg de GnRH 
(día 0) + 7.5 mg de D-Cloprostenol (día 5) + 100 µg de GnRH (día 7)+IATF 12 a 14 h después de la 
segunda inyección de GnRH. Resultados. La concentración promedio de progesterona (P4) en sangre 
fue 1.22 ± 0.74 ng/mL, que demostró actividad ovárica. El 100% de las ovejas de T1 presentaron 
estro, iniciando a las 38.4 ± 9.56 h del retiro de esponjas. El porcentaje de gestación fue diferente 
(p<0.05) entre T1, T2 y T3, siendo 60, 33.33 y 46.66%, respectivamente. La prolificidad no presentó 
diferencias (p>0.05) para T1, T2 y T3, siendo 1.2, 1.4 y 1.4 corderos/oveja parida, respectivamente. 
Conclusiones. Los resultados de este estudio indican que bajo condiciones tropicales el uso de GnRH 
y D-Cloprostenol, mejoró el porcentaje de gestación pero no la prolificidad.

Palabras clave: Índice de gestación, ovejas, sincronización de estro (Fuente: USDA). 

INTRODUCTION

Different estrus synchronization systems exist for 
ewes, which is used to increase the productiveness 
percentages. It is very common today to use, 
synthetic progestogens, such as fluorogestone 
acetate (FGA) and medroxyprogesterone acetate 
(MPA), for a period of 10 to 16 days, which have 
proven effective for synchronizing estrus in ewes 
(1). In addition, application of gonadotropins, 
such as equine chorionic gonadotropin (eCG) 
and human chorionic gonadotropin (hCG), have 
increased the rate of ovulation and fertility when 
used in combination with progestogens in sheep 
(2); however, the pregnancy rate, is lower than 
through their natural estrus cycle. 

An estrus synchronization system, known 
as ovsynch exists for ewes (3). This system 
combines the gonadotropin-releasing hormone 
(GnRH) with prostaglandin F2α (PGF2α) to 
overcome problems and limitations in detecting 
estrus. With this method, a follicular wave is 
produced for the increasing GnRH pulses, causing 
the dominant follicle atresia and a new follicular 
wave is produced two or three days later (4). 
After a period of seven to nine days, luteolysis 
is induced by applying PGF2α. A second dosage 
of GnRH 48 h after PGF2α causes synchronization 
of ovulation 8 h later. Currently, methods to 
control the time of GnRH administration to predict 
ovulation more precisely are sought (3). More 
research is required, on the control of combined 
synchronization and ovulation induction to 
prevent low conception rates in ewes. 

This study was conducted to evaluate the effect 
of sponges with MPA plus eCG  with natural 
mating (as relative control), compared to the 
administration of two doses of GnRH plus 
D-ChloprostenolTM and insemination at fixed time 
(IATF) on the fertility rate in Pelibuey (PEL) ewes 
under tropical conditions. 

MATERIALS AND METHODS

Location. The study was conducted between 
the months of October and November of 2011, 
at the facilities of the Centro Universitario de 
Investigación y Transferencia de Tecnología 
CUITT (University Center for Research and 
Technology Transfer), San Ramón, of the 
Universidad Autónoma de Chiapas, located in the 
municipality of Villaflores, Chiapas, Mexico at 
16º 14’ N and 93º 15’ W at an altitude of 610 
m. The predominant climate is warm sub-humid 
with an average annual precipitation of 2600 
mm distributed between May and November, 
and an average temperature of 22ºC (5).

Animals. The animals used were 45 PEL 
second lambing ewes, weighing 32.4±3.8 kg 
with a minimum of 60 d postpartum and a 
body condition score of three (6), were used 
in a completely randomized design with 15 
ewes for treatment. Each group was housed in 
10 × 10 m pens with fixed feeders, automatic 
watering devices for ad libitum access to water, 
and sufficient shade. The ewes were subjected 
to semi-intensive management which included 
grazing (7:00 to 16:00 h) in African star grass 
(Cynodon plectostachyus) pastures.  They 
were offered 500 g of 16% CP supplement 
(mineral salt, kernel corn, sorghum, fishmeal, 
coffee husks, and molasses) per ewe, in metal 
troughs. Twenty days before the trial started, all 
of the ewes were dewormed orally (Albendazole 
4%, Mexico) and were given an intramuscular 
injection (IM) of ADE vitamins (VigantolTM, 
Mexico). Additionally, 2.5 mL of TriangleTM Bac 
8V (Bacterin toxoid, Mexico) was administered 
subcutaneously.

Procedure. Estrus synchronization protocols 
were based on MPA (Sincro gestTM, Ovejero, Spain), 
eCG (FolligonTM, Mexico), GnRH (FertagylTM,  
Mexico), and PGF2α (D-chloprostenolTM, Mexico). 
The treatments were as follows: T1) was 

Martínez - Effect of application of GnRh and D-chloprostenol on Pelibuey ewes



3614 REVISTA MVZ CÓRDOBA  •  Volumen 18  Suplemento  2013

considered the control treatment, in which on d 
0 a sponge with 65 mg MPA was provided and 
withdrawn  d 12 later when 200 IU eCG was 
injected IM. During days 12 to 15, ewes were bred 
through controlled natural mating. T2) was given 
50 µg GnRH on d 0, and 7.5 mg D-ChloprostenolTM 
on d 5, 50 µg GnRH was administered again on 
d 7, and artificial insemination (AIFT) 12 to 14 
h after second injection of GnRH was used. T3) 
received 100 µg GnRH on  d 0, and then on d 5, 
7.5 mg D-ChloprostenolTM and 100 µg GnRH again 
on d 7, plus AIFT 12 to 14 h after the second 
injection of GnRH. 

Six days before the beginning of the experiment, 
3 mL blood samples were taken from the jugular 
vein. Samples were centrifuged at 1560 × g for 
15 min and stored at 2ºC until analysis. The 
serum was sent to the reproduction physiology 
laboratory of the School of Veterinary Medicine 
and Animal Production of the Universidad Nacional 
Autónoma de México (UNAM) to determine 
serum concentrations of P4 by solid phase 
radioimmunoassay (RIA); concentrations below 1 
ng/mL were considered indicators of an anoestrus 
stage, and concentrations above 1 ng mLˉ¹ were 
considered indicators of a reproductive stage. In 
domestic species, physiological status it can be 
defined easily by an analysis of P4 in blood or milk 
(7). The onset, distribution and percentage of 
estrus, were only measured in T1 ewes, between 
sponge removal and natural mating, and these 
were not measured in T2 and T3 due to the use 
of fixed time artificial insemination. 

Pregnancy rate. The pregnancy rate was 
determined 50 d after the last mount or AITF, 
with a real time B mode ecograph and a 3.5 
MHz transabdominal convex transductor. The 
percentage of estrus occurrence during the 4 
days after withdrawing the intravaginal devices 
was quantified. The ewes were mounted by three, 
previously tested for health and fertility rams, 
12 h after withdrawing the devices to ensure 
they were mounted. The onset of estrus was 
determined when the ewes were mating and was 
measured as the time interval, in hours, between 
removal of the sponges and mounting of the ram. 
Prolificacy was quantified after lambing in all of 
the treatments by dividing the number of lambs 
born by the number of ewes that gave birth. 

Statistical analysis. The data obtained on 
pregnancy rates and prolificacy was analyzed 
by the chi-square test by the software MINITAB 
14 (8). 

RESULTS

The onset, distribution and estrus percentage 
were only measured in ewes T1, between sponge 
removal and natural mating, we found that all 
ewes in T1, presented estrus during the first 72 
h after removing the sponges. In the first 24 h 
interval from estrus onset to the last application 
of eCG, one T1 ewe presented signs of estrus. In 
the interval of 24 h to 36 h, three ewes (20%) 
were in estrus; between 36 h and 48 h, nine ewes 
(53.3%) were in estrus. After 48 h, three ewes 
(20%) were in estrus. In T1, of the 15 ewes bred 
through natural mating, 100% initiated estrus in 
an average time of 38.4 ± 9.56 h after sponge 
removal.

There were differences (p>0.05) in pregnancy 
rates between the treatments. The results 
obtained were 60%, 33.33% and 46.66% for 
T1, T2 and T3, respectively. No differences in 
prolificacy were found among the treatments 
(p>0.05; Table 1). 

Table 1. Pregnancy rate and prolificacy in ewes treated with 
different hormonal protocols.

Treatments1

T1 T2 T3
Pregnancy rate 60.0a 33.3b 46.6a
Prolificacy 1.2a 1.4a 1.4a

1T1: Application of 65 mg MPA, plus 200 UI eCG with controlled mounting; 
T2: Application of 50 µg GnRH, plus 7.5 mg D-ChloprostenolTM, plus 
50 µg GnRH and AIFT. T3: Application of 100 µg GnRH, plus 7.5 mg 
D-ChloprostenolTM, plus 100 µg GnRH and AIFT. a, b values with different 
literal are significant (p<0.05). 

The results of the P4 concentration indicate 
that three ewes (one in T1 and two in T2) were 
cycling only at the beginning of the experiment 
with P4 average value above 1.1 ± 0.7 ng/mL in 
the blood. 

DISCUSSION

Estrus induction results are similar to those 
reported by Martínez-Tinajero et al (9) and 
Zarakawi (10), who stated that when they applied 
sponges impregnated with  MPA and eCG, estrus 
began after removing the sponges. In the study 
conducted by Martínez-Tinajero et al (11), when 
estrus was synchronized with the controlled 
internal drug releasing (CIDR) device impregnated 
with 0.3 g natural P4 for 12 d, combined with 200 
IU eCG, they found 100% of the F1 ewes (Damara 
x Merino) in estrus after removing the CIDR. 
Likewise, Ortega (12) observed that 89.5% of 
Katahdin ewes treated with intravaginal sponges 
containing 65 mg MPA for 14 d, plus IM application 
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of 250 IU eCG on day 12 of the treatment, began 
estrus. Karaca et al (13) reported a percentage 
of estrus induction of 90% on Polwarth ewes 
synchronized with intravaginal sponges with 65 
mg MPA plus 250 IU eCG.
  
Estrus synchronization in ewes is possible using 
sponges inserted in the vagina for 12 d. When 
removed, they induce estrus by simulating the 
effect of a drastic reduction in P4 levels in the blood 
stream and luteolysis, followed by re-initiation 
of follicle activity and appearance of estrus 1 
to 2 d later. Some authors have reported this 
previously on wool ewes (9,10) as well as in hair 
sheep (14,15).  

The estrus distribution results were similar to 
those found by Perez et al in goats (16) using 
sponges impregnated with 60 mg MPA. Martínez-
Tinajero et al (9) also obtained intervals between 
36 and 60 h in adult ewes treated with intravaginal 
sponges impregnated with 65 mg MPA and eCG, 
while Karaca et al (13) reported no differences in 
estrus response time in ewes synchronized with 
MPA. Fierro et al (17) mentioned that provoking 
CL regression and inducing estrus in ewes with 
two injections of PGF2α separated by 8 d is not 
very efficient since intervals of up to 138±13.7 
h after the last application of the treatment can 
be achieving due to luteus regression failure in a 
high proportion of ewes after the last injection. 
Pregnancy rates for T1 were similar to those 
reported by Fonseca and Torres (18), who 
obtained 59.9% using 200 IU eCG; Cueto and 
Gibbons (19) also reported a pregnancy rate of 
47% with MPA, while Catalano et al (20), using 
a higher dosage of eCG (500 IU) plus sponges 
with MPA, obtained a pregnancy rate of 54% in 
cross-bred ewes (Frisona x Corriedale). 

Kridli and Al-Khetib (21) state that the use 
of sponges for estrus synchronization allows 
controlled lambing in a high percentage of ewes 
(95.7%) in a short period of time (10 days), 
with no negative effects in pregnancy rates 
(86.6%). In addition, Vázquez et al (2) mention 
that injecting 400 IU eCG 48 h before removing 
the MPA sponges increases ovulation rates and, 
consequently, pregnancy rates. Powell et al 
(22) report that ovulation synchronization with 
analogues of the hormone GnRH has been used 
with better results in cattle. The application of 
GnRH in cattle causes ovulation of the dominant 
follicle at the moment of treatment, whether in the 
growth phase of the static phase, causing atresia 
of the follicles that are not in condition to ovulate 
and then a new wave of follicle development 
occurs two or three days after treatment. Boggio 
(23) states that the use of GnRH in ovines 
aims to group estrus in shorter intervals and 

induce estrus and ovulation in periods in which 
fertility is reduced because of the season of the 
year, additional to the time of year or to their 
nutritional state at the time of treatment (24), 
or perhaps because ovulation did not occur in 
all of the animals after treatment. Nagatani et al 
(25) indicate that different environmental stimuli 
and nutrition were considered among the most 
important factors in regulating the reproductive 
function of the animals. For this reason, it is 
possible that the fertility rates obtained in this 
experiment were affected by the time of year 
in which the ewes were treated. Furthermore, 
Hopkins et al (26) mentions that ewes kept at high 
environmental temperatures exhibit a reduction in 
their reproductive and productive behavior. 

The ovsynch method has been applied and studied 
more in cattle than in ovines; Chevel et al (27) 
determined the effects of re-synchronizing after 
using the ovsynch protocol, administering GnRH 
(100 µg) on day 21 after AITF in Holstein cows, 
which reported a pregnancy rate of 70.9% 21 
days later. Stevenson et al (28) used the ovsynch 
protocol in cows plus application of CIDR (1.9 g 
P4) before the first injection of GnRH. The sponge 
was removed 1 to 2 h before the PGF2α injection. 
They found a conception rate of 50% 28 d later. 
There is not much information in the literature on 
reducing the dosage of GnRH in cattle under the 
ovsynch protocol, but Pursley et al (29) reduced 
the dosage to 50 µg and reported percentages 
of synchronization similar to those when 100 µg 
GnRH were used. They mention, however, that the 
complete recommended dosage of PGF2α should 
be used for the AITF protocols. 
 
Akif and Kuran (30), state that the used of 
gonadotropins in ewes stimulates the release of 
FSH and LH by the anterior hypophysis, which 
results in an increase in the ovulation rate, and 
therefore, in the pregnancy rate. Induction of 
multiple ovulation is transcendental in the smaller 
ruminants since higher dividends can be obtained 
if the ewes produce more than one offspring at 
a time. 

In conclusion the use of 50 or 100 µg GnRH, 
combined with D-Chloprostenol (PGF2α) and 
AIFT, did improve pregnancy rates but did not 
increase prolificacy percentages in PEL ewes 
when compared to the MPA protocol plus eCG 
and natural mating. The combination of GnRH 
and PGF2α in AIFT protocols facilitates artificial 
insemination at a predetermined hour without the 
need of detecting estrus. There is not sufficient 
information on the ovsynch protocol in ewes, 
and we recommended that further studies be 
conducted on a larger number of animals, in order 
to obtain more information about this topic. 

Martínez - Effect of application of GnRh and D-chloprostenol on Pelibuey ewes



3616 REVISTA MVZ CÓRDOBA  •  Volumen 18  Suplemento  2013

REFERENCES

1. Martínez-Tinajero JJ, Sánchez OL, Izaguirre 
FF, García CCG, Martínez-Priego G, Torres HG. 
Comportamiento Reproductivo de Ovejas 
Barbados Barriga Negra Sincronizadas con 
MPA y diferentes tiempos de aplicación de 
eCG durante la época de baja fertilidad. Rev 
Cien FCV-LUZ 2007; 17:47-52.

2. Vázquez AJF, Loya HFM, Quintero EJA, 
Cienfuegos REG, González RA. Efecto de 
la dosis de PMSG y tiempo de aplicación 
sobre la manifestación de estro y tasa de 
ovulación en ovejas de pelo. En: XXXII 
Reunión anual de la Asociación Mexicana de 
producción animal. Monterrey, Nuevo León 
México; 2004.p. 67-71. 

3. Martínez TJJ, Ruiz HI, Montañez VOD, 
Martinez PG, Velasco ZME, Izaguirre F. 
Reproductive performance in dorper ewes 
synchronized at estrus during non breeding 
season in tropical conditions. J Anim Vet Adv 
2011; 10:221-223.

4. Colazo MG, Kastelic JP, Martinez MF, 
Whittaker PR, Wilde R, Ambrose JD, et al. 
Fertility following fixed-time AI in CIDR-
treated beef heifers given GnRH or estradiol 
cypionate and fed diets supplemented with 
flax seed or sunflower seed. Theriogenology 
2004; 61:1115-1124.

5. García E. Modificaciones al Sistema 
de Clasificación Climática de Koppen. 
Instituto de Geografía. Universidad Nacional 
Autónoma de México. 1987.

6.  Oregui Oregui LM, Bravo MV, y Gabiña D. 
2004. Relaciones entre el estado de carnes y 
parámetros reproductivos y productivos en 
ovejas Latxas. Arch Zootec 2004; 53:47-58.

7. Asmahuy T A M. Ef fect  of  ovar ia 
synchornization protocols, using GnRH 
and PGF2α, on ovarian response and 
reproductive traits of Rahmani ewes. 
Egyptian J Sheep Goats Sci 2012; 7:43-49.

8. Minitab. Minitab statistical software, release 
14.1. [CD-ROM], Pennsylvania, State 
College, USA: Minitab Inc. 2003.

9. Martínez-Tinajero JJ, Sánchez Torres-
Esqueda MT, Torres-Hernández G, Herrera-
Haro JG, Bucio-Alanís L, Rojo-Rubio R, et 
al. Comportamiento reproductivo de ovejas 
F1 (Damara x Merino) sincronizadas con 
CIDR y dos tiempos de aplicación de GnRH. 
Universidad y Ciencia 2008; 24:175-182.

10. Zarkawi M. Response of fat-tailed Syrian 
Awassi ewes to accelerated lambing 
systems. Trop Anim Health Pro 2011; 
43:1311-1318.

11. Martínez-Tinajero JJ, Sánchez-Torres  EMT, 
Bucio AL, Rojo RR, Mejía VO, Mendoza MGD, 
Cordero MJL. Efecto de eCG e inseminacion 
laparoscópica sobre el comportamiento 
reproductivo en ovejas F1 (Damara x 
Merino). Rev Cien FCV-LUZ 2006; 16: 72-77.

12. Ortega AJ. Comparación de dos métodos de 
sincronización del estro en Ovinos de Pelo 
[Tesis]. Chihuahua: Universidad Autónoma 
de Chihuahua; 2006.

13. Karaca  F,  Ataman MB,  Çoyan  K . 
Synchronization of estrus with short- 
and long-term progestagen treatments 
and the use of GnRH prior to short-term 
progestagen treatment in ewes. Small 
Ruminant Res 2009; 81: 185-188.

14. Quintero EJA, Macias CU, Álvarez VFD, 
Correa CA, González RA, Lucero MFA, et al. 
The effects of time and dose of pregnant 
mare serum gonadotropin (PMSG) on 
reproductive efficiency in hair sheep ewes. 
Trop Anim Health Pro 2011; 43:1567-1573. 

15. Uribe VLF, Sousa MIL, Osorio JH. Effect of 
time of prostaglandin administration on 
follicular response in ewes during oestrous 
cycle. Rev Bras Zoot 2011; 40:985-991.

16. Pérez CR, Garese RJA, Fleischmann TR, 
Ganzábal PA, González SC. Sincronización 
de celos en cabras en estación reproductiva: 
uso de esponjas de medroxiprogesterona 
o aplicación de prostaglandina después de 
cinco días de detección de celos.   Rev Cien 
FCV-LUZ 2012; 22:245-251.



3617

17. Fierro S, Gil J, Viñoles C, Olivera MJ. The 
use of prostaglandins in controlling estrous 
cycle of the ewe: A review.   Theriogenology 
2013; 79:399-408.

18. Fonseca JF, Torres CAA. Administration of 
hCG 5 days after breeding and reproductive 
performance in nulliparous dairy goats. 
Reprod Domest Anim 2005; 40: 495-499. 

19. Cueto M, Gibbons A. Eficiencia de la 
Inseminación artificial con semen congelado 
en ovinos. IDIA XXI, 2004; 7:73-78.

20. Catalano RC, Machado CF, Ferragut S, 
Teruel M. Desarrollo de una calculadora 
que permite cuantificar la respuesta 
reproductiva de ovejas en diferentes 
situaciones de manejo. En: 38º JAIIO - 
Congreso Argentino de AgroInformática; 
Mar de Plata, Argentina. 2009.p. 61-63.

21. Kridli RT, Al-Khetib SS. Reproductive 
response in ewes treated with eCG or 
increasing doses of royal jelly. J Anim 
Reprod Sci 2006; 92: 75-85.

22. Powell JG, Lester TD, Rowe MP, Williams CL, 
Rorie RW. Evaluation of a modified progestin-
Select Synch estrous-synchronization 
protocol in beef cows and heifers. Prof Anim 
Sci 2011; 27:535-539.

23. Boggio DJC. Sobrevivencia in vitro 
de embr iones  ov inos  conge lados 
convencionalmente con 1.5 M etilenglicol 
y preparados para transferencia directa. 
Primera comunicación en Uruguay. 
Producción Ovina 1997; 10: 63-74.

24. Sakurai H, Adams BM, Adams TE. 
Concentration of gonadotropin releasing 
hormone receptor messenger ribonucleic 
acid in pituitary tissue of orchidectomized 
sheep: Effect of passive immunization 
against gonadotropin releasing hormone. J 
Anim Sci 1997; 75: 189-194.

25. Nagatani S, Guthikonda P, Thompson 
RC, Tsukamura H, Maeda H, Foster DL.  
Evidence for GnRH regulation by leptin: 
leptin administration prevents reduced 
pulsatile LH secretion during fasting. 
Neuroendocrinology 1998; 139: 370-376.

26. Hopkins PS, Nolan CJ, Pepper PM. 1980. 
The effects of the heat stress on the 
development of the fetal lamb. Aust J Agri 
Res 1980; 31: 763-771.

27. Chevel RC, Santos JE, Ronaldo LA, Cerri 
LR, Galvao KN, Juchem  SO, Thatcher WW. 
Effect of resynchronization with GnRH 
on day 21 after artificial insemination on 
pregnancy rate and pregnancy loss in 
lactating dairy cows. Theriogenology 2003; 
60:1389-1399.

28. Stevenson JS, Pursley JR, Garverick HA, 
Fricke PM, Kesler DJ, Ottobre JS, Wiltbank MC. 
Treatment of cycling and noncycling lactating 
dairy cows with progesterone during ovsynch. 
J Dairy Sci 2006; 89: 2567-2578.

29. Pursley JR, Wiltbank MC, Stevenson JS, 
Ottobre JS, Garverick HA, Anderson LL. 
Pregnancy rates per artificial insemination 
for cows and heifers inseminated at a 
synchronized ovulation or synchronized 
estrus. J Dairy Sci 1997; 80: 295-300.

30. Akif CM, Kuran M. Effects of a single injection 
of hCG or GnRH agonist on day 12 post 
mating on fetal growth and reproductive 
performance of sheep. Anim Reprod Sci 
2003; 80:81-90.

Martínez - Effect of application of GnRh and D-chloprostenol on Pelibuey ewes


