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ABSTRACT

Background: Ewes exhibit a seasonal breeding pattern and the management strategy of the postpartum period seriously 
affects the reproductive performance and lambing interval in lactating ewes. Suckling or lactating causes an increase in 
prolactin levels (hyperprolactinemia) in the early postpartum period in ewes. The increase in prolactin level has a sup-
pressive effect on gonadotropins. Dopamine agonists such as cabergoline are ergot-derivated alkaloids that exert an anti-
prolactinergic effect. The objective of this study was to investigate the effects of daily oral cabergoline administrations on 
prolactin suppression and reproductive parameters for 7 days at 60 days postpartum in lactating ewes.
Materials, Methods & Results: This study was conducted in 60 mature ewes that received 2 different doses (CABlow, n = 
20; or CABhigh, n = 10) of cabergoline at 60 ± 2 days post partum. Twenty ewes in the low dose group (CABlow) received 
daily oral 0.5 mg cabergoline and 10 ewes in the high dose group received daily oral 1 mg cabergoline (CABhigh) for 7 
days. Ewes in control groups (CONlow, n = 20; CONhigh, n = 10) received any hormonal application during the study. 
Blood samples were collected from all ewes to determine prolactin measurement at 60 ± 2 and 67 ± 2 days postpartum. 
Estrous detection was performed at 12 h intervals for 15 days after ram introduction. Pregnancy diagnoses were performed 
via ultrasonography at 102 ± 2 and 132 ± 2 days postpartum. Any adverse effects of cabergoline were not observed in 
our study. The estrous responses within the 1st 5 and 15 days after introducing rams to flock were 15%, 100%; 10%, 90%; 
20% and 100%; 20% and 100% in CABlow, CONlow, CABhigh and CONhigh groups, respectively (P > 0.05). Pregnancy 
rate was 100%, 85%, 90%, and 100% in CABlow, CONlow, CABhigh, and CONhigh groups, respectively. Similar to the 
estrous response, both doses of cabergoline did not statistically affect the pregnancy rates (P > 0.05). Serum prolactin 
levels were 81.44 ± 11.99, 96.67 ± 9.41, 52.28 ± 3.08, and 94.95 ± 9.92 ng/mL at the onset of study in CABlow, CONlow, 
CABhigh, and CONhigh groups, respectively. These levels reduced (P > 0.05) in all groups (61.01 ± 11.80, 74.66 ± 7.24, 
37.07 ± 3.15, and 73.90 ± 8.55 ng/mL, respectively) at the end of the application.
Discussion: Our results showed that administration of oral cabergoline was not effective in improving estrus response and 
pregnancy rate in ewes. The subsequent increase in estrus response and pregnancy rate in ewes in the CAB groups after 
introducing rams was unlikely produced by the rebound of PRL because there was a parallel increase in estrus response 
and pregnancy rate in ewes in the CON groups. Firstly, the failure of cabergoline to improve reproductive parameters and 
to reduce prolactin levels possibly could have resulted from the administration of oral route. Secondly, higher estrous 
response and pregnancy rate in control (CON) groups could be masked by the increment of reproductive parameters in 
treatment groups (CAB). The follicular wave is synchronized for about 3 days with manipulation of a single dose of es-
tradiol-17 beta in anestrous ewes after introduction of rams. Although cabergoline did not contribute to the increment of 
estrous response and pregnancy rate, improvement of reproductive parameters in both control and treatment groups could 
be explained by the ram effect.
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INTRODUCTION

Ewes exhibit a seasonal breeding pattern. The 
managment of postpartum or lactating period seriously 
affects rebreeding [9,23]. It is characterized by uterine 
involution and return to the ovarian functions needs 4-8 
weeks [24]. The 1st postpartum estrous varies depending 
on the timing of lambing in ewes. Therefore, lambing in the 
non-breeding season acts as the 1st reproductive barrier to 
shorten the lambing interval due to delayed resumption of 
postpartum ovarian function and first behavioral estrous [1]. 

Suckling for approximately 60-80 days postpar-
tum (conventional suckling) postpones new the lambing 
[23]. Suckling or lactating causes an increase in prolactin 
levels (hyperprolactinemia) postpartum period in ewes. 
The increase in prolactin level has a suppressive effect on 
gonadotropins. Hence, higher levels of prolactin extend 
postpartum anestrous and act as the 2nd reproductive 
barrier for reproduction in ewes [14]. 

Dopamine agonists such as cabergoline, bro-
mocriptine, or metergoline are ergot-derivated alkaloids 
that exert an anti-prolactinergic effect. Cabergoline has 
a highly specific effect on pituitary lactotroph cells by 
binding to D2 receptors [17]. Injektable cabergoline 
was banned due to side effects such as recumbency and 
metabolic disorders resulting in mortality in Europe 
[4,11,13]. Additionally, there has been no report that 
investigated the efficacy of cabergoline on estrous 
response and pregnancy rate in lactating ewes. 

The objective of this study was to investigate 
the effects of daily oral cabergoline administrations on 
prolactin suppression and reproductive parameters for 
7 days at 60 days postpartum in lactating ewes.

MATERIALS AND METHODS

Flock, seasons, and management

The study was conducted at Balıkesir Univer-
sity Livestock Research and Application Center from 
November to December. Kıvırcık ewes conceived the 
previous non-breeding season (March-April) through 
the progestagen-based synchronization, and lambed 
during autumn in this herd. After the mating period, 
rams were isolated from ewes in the previous season 
until the present study. Ewes were housed with their 
lambs before weaning. Their lambs were weaned at 60 
± 2 days postpartum and cabergoline treatment started 
after weaning. A total of 60 ewes were kept in a single 
pen (2.5-meter square per ewe) with fresh water and of-

fered ad libitum alfalfa hay together with a commercial 
pellet concentrate (450-500 g/ewe). 

Experiments

This study was conducted with 2 different ex-
perimental designs and treatment groups received dif-
ferent doses (CABlow, n = 20; or CABhigh, n = 10) of 
cabergoline [4]. Ewes in different experiment groups were 
separately housed in the farm. In the 1st experiment (n = 
40), 20 ewes in the low dose group received daily oral 0.5 
mg cabergoline1 for 7 days. Twenty ewes in the control 
groups (CONlow) received any hormonal application dur-
ing the study. In the 2nd experiment (n = 20), 10 ewes in 
the high dose group received daily oral 1 mg cabergoline 
for 7 days. Ten ewes in the control groups (CONhigh) 
received any hormonal application during the study. 

At the end of application, the ram-to-ewe ratio was 
determined as 1/12 and 5 fertile Kıvırcık rams with mating 
crayon marks were introduced to the flocks for natural mat-
ing at 67 ± 2 days. Ewes were housed together with rams 
for 15 days and estrous detection was performed at every 
12 h. Pregnancy diagnoses were performed via transrectal 
ultrasound2 at 102 ± 2 and 132 ± 2 days.

Blood samples and analysis

Blood samples were collected from all ewes to 
determine prolactin measurement at the onset (60 ± 2 
days postpartum) and end (67 ± 2 days postpartum) of 
hormonal applications. The samples were centrifuged at 
3,000 g for 15 min after collection and stored at -20°C 
until analysis. The serum prolactin concentrations were 
measured by Enzyme-Linked ImmunoSorbent Assay 
(ELISA)3 system using commercial sheep kits4. 

Statistical analysis

Data were analyzed by using the SPSS 25.0 
package program5 for statistical analysis. Independent 
t-test analysis was performed on the data showing ho-
mogeneous distribution. Wilcoxon signed-rank test was 
used to analyze the measurement of prolactin levels 
between groups. Estrous response (at 5th days and 15th 

days) and pregnancy rate (at 35 days) were compared 
using the chi-square test. The significance level was 
considered as P <  0.05 for all analysis.

RESULTS

Estrous response in experiments

Any adverse effects of cabergoline such as 
metabolic disorders and mortality were not observed 
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in our study. In experiment 1, the estrous response was 
15% and 10% within the 1st 5 days after introducing 
rams to flock in the CABlow and CONlow groups, 
respectively. Overall, estrous response was 100% and 
90% within 15 days after introduced rams to flock in 
the CABlow and CONlow groups. In experiment 2, 
the estrous response was 20% within the 1st 5 days 
and 100% within 15 days after introducing rams to 
flock in CABhigh and CONhigh groups. Adminis- 
tration of daily oral cabergoline did not increase 
estrous response compared to control groups (P > 
0.05; Table 1).

Pregnancy rate in experiments

Pregnancy rate was 100%, 85%, 90%, and 
100% in CABlow, CONlow, CABhigh, and CONhigh 
groups, respectively. Similar to the estrous response, 
2 doses of cabergoline administrations did not statisti-
cally affect the pregnancy rates (P > 0.05; Table 1).

Prolactin levels

Serum prolactin level was 81.44 ± 11.99 ng/
mL and 96.67 ± 9.41 ng/mL in CABlow and CONlow 
groups at the onset of the study. Serum prolactin levels 
was determined as 61.01 ± 11.80 ng/mL and 74.66 ± 
7.24 ng/mL in CABlow and CONlow groups at the end 
of study. Similarly, serum prolactin level reduced from 
52.28 ± 3.08 ng/mL to 37.07 ± 3.15 ng/mL in CABhigh 
group and from 94.95 ± 9.92 ng/mL to 73.90 ± 8.55 
ng/mL group in CONhigh group. Although low serum 
prolactin level was statistically detected at the end of 
study compared to that at onset of the study, there was 
no difference in serum prolactin level among groups 
(P > 0.05, Figure 1). 

DISCUSSION

Formerly, it was believed that the induction of 
estrus in bitches by cabergoline was the result of the 
suppression of prolactin secretion. But, it has been 
shown that receiving a low dose of bromocriptine 
has led to a significant shortening of the inter-estrus 
interval (ovarian stimulation) without a decrease in 
plasma prolactin concentration in bitches. In the pres-
ent study, cabergoline did not make a difference in 
prolactin levels which is supported above mentioned 
hypothesis. However, It has been reported in the stud-
ies carried out on rats that the treatment of single-dose 
0.6 µg/kg cabergoline has reduced the concentrations 
of prolactin [7].

Scientific studies on cabergoline have mostly 
focused on bitches. It has been reported that the use 
of cabergoline in the treatment of both primary and 
secondary anestrus cases in bitches induces estrus 
and provides a high pregnancy rate [6,25]. In previous 
studies with cabergoline to stimulate the estrous cycle 
in bitches [21], reported that cabergoline administra-
tion caused an increase in plasma LH level and stimu-
lated follicular development by 70% before proestrus 
began during the anoestrus period [21]. Cabergoline 
administration caused an increase in plasma LH level 
and stimulated follicular development by 70% before 
proestrus began during the anoestrus period [12]. Oral 
cabergoline at a dose of 6 mcg/kg to 7 bitches in the 
early anestrus period and 6 bitches in the late anestrus 
period until the onset of proestrus symptoms or for a 
maximum of 14 days to stimulate the oestrus at dif-
ferent stages of anestrus [10]. In their study, estrous 

Figure 1. Prolactin values in treatment and control groups of ewes. [CA-
Blow: Cabergoline 0.5 mg; CONlow: Control; CABhigh: Cabergoline 1 
mg CONhigh: Control].

Table 1. Estrous response and pregnancy rate in Kıvırcık ewes received 
different dose of daily cabergolin (CAB) or not (CON).

Reproductive 
Parameters

Experiment 1 Experiment 2

PCABlow 
(%)

CONlow 
(%)

CABhigh 
(%)

CONhigh 
(%)

Estrous 
Response At 

5 Days
15 10 20 20 Ns

Estrous 
Response At 

15 Days
100 90 100 100 Ns

Pregnancy 
Rate At 35th 

Days
100 90 100 100 Ns

Pregnancy 
Rate At 60th 

Days
100 85 90 100 Ns

CABlow: Cabergoline 0.5 mg; CONlow: Control; CABhigh: Cabergoline 
1 mg; CONhigh: Control. P > 0.05.
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stimulation and pregnancy rate was 5/7 in the group in 
the early anestrus period and 6/6 in the group in the late 
anestrus period. Researchers stated that cabergoline 
administration is more effective in the late anestrus 
period. Cabergoline stimulates the estrus successfully 
and achieves acceptable pregnancy in bitches [5,19], 
the studies suggested that cabergoline can be used for 
estrus induction in bitches. Cabergoline applications 
are effective to induce estrus without deleterious ef-
fects on bitches [26]. The different obtained data can be 
determined due to animal species (digestive tract dif-
ference), dose or/and application route of cabergoline.

This study aimed to focus on the effect of using 
various doses of cabergoline on serum prolactin levels, 
estrous response, and pregnancy rate in lactating Kıvırcık 
ewes. It has been suggested that high prolactin levels may 
interfere at the early stages of follicular development with 
the resultant failure of normal luteal function [15]. Dopa-
mine has a direct effect on the lactotrophs of the anterior 
pituitary by binding to their D2 receptors and reducing 
prolactin exocytosis and gene expression [8]. Commercial 
cabergoline as an injectable form was initially authorized 
by the European Medicines Agency to accelerate udder 
involution by reducing prolactin levels during dry periods 
in dairy cows. However, the marketing authorization of 
cabergoline was finally banned due to side effects. Fur-
thermore, there was suspense for an adequate dose of 
cabergoline considering the same aim in ewes. A recent 
study [4] reported that 2 doses of injectable cabergoline 
(0.56 mg [low] and 1.12 mg [high]) dramatically reduced 
prolactin levels and milk yield 5 days after administration 
in dairy ewes. Moreover, adverse effects such as metabolic 
disorders and mortality were not determined. Similar to 
the previous study, our study was planned to use similar 
cabergoline doses (0.5 mg and 1.0 mg) to determine the 
possible reduction in prolactin levels 7 days later after 
administration. Administration of daily oral cabergoline 
for 7 days did not result in any adverse effects in our study. 

Our results showed that administration of 
oral cabergoline was not effective in improving estrus 
response and pregnancy rate in ewes. The subsequent 
increase in estrus response and pregnancy rate in ewes 
in the CAB groups after introducing rams was unlikely 
to be produced by the rebound of prolactin because there 
was a parallel increase in estrus response and pregnancy 
rate in ewes in the CON groups. Few data are available 
related to the use of dopamine agonists on reproduction 
in ewes [4]. According to our knowledge, this study is the 

1st investigation of cabergoline on estrous induction in 
ewes. Some scientific studies have been conducted with 
bromocriptine, which has a similar effect to cabergoline, 
with induction of estrus in ewes [3,20].

Rodway et al. [18] reported that the adminis-
tration of injectable bromocriptine induced ovulation 
rate in anestrus lactating ewes. Another study sug-
gested the use of injectable bromocriptine to increase 
ovulation and luteal function by suppressing prolactin 
levels in ewes during lactation [16]. The authors also 
suggested that there was a greater likelihood of an 
earlier resumption of breeding activity in the ewe and 
might also depend on the day length period [16]. Some 
authors showed improvement in estrus induction and 
pregnancy rates in ewes with different doses of bro-
mocriptine [2]. However, the current study design was 
different from that study since the use of bromocriptine 
concomitantly with progestagen-based protocol in 
estrous induction and fertility in ewes in the previous 
study [2]. Firstly, the failure of cabergoline to improve 
reproductive parameters and to reduce prolactin levels 
could possibly have resulted from the administration 
of the oral route. Secondly, higher estrous response 
and pregnancy rate in control (CON) groups could be 
masked by the increment of reproductive parameters 
in treatment groups (CAB). The follicular wave is 
synchronized for about 3 days with manipulation of 
a single dose of estradiol-17 beta in anestrous ewes 
after the introduction of rams. Although cabergoline 
did not contribute to the increment of estrous response 
and pregnancy rate, improvement of reproductive pa-
rameters in both control and treatment groups could 
be explained by the ram effect [22]. 

CONCLUSIONS

Administration of daily oral cabergoline for 
7 days did not cause any adverse effects in ewes. It 
can be highlighted that daily oral cabergoline did not 
statistically reduce prolactin levels and improve estrous 
response and pregnancy rate in ewes. Further studies 
are needed about using oral cabergoline on prolactin 
levels and reproductive parameters in ewes.

MANUFACTURERS
1Pfizer. Istambul, Turkey. 
2Medical Imaging. Loveland, CO, USA.
3Bio-Tek Instruments Inc. Winooski, VT, USA.
4Sunred Biological Technology Co. Shanghai, China.
5SPSS Inc. Chicago, IL, USA.



5

                                                                                                           N. Saat, B. Güner, R. Kulaksız, et al. 2024. Daily Oral Cabergoline in Lactating Ewes - Efficacy on Prolactin Levels and  
Reproductive Parameters.                                                                                                                  Acta Scientiae Veterinariae. 52: 1937.

Funding. This study was supported by the Scientific Re-
search Project Fund of Balıkesir University (Project number: 
2019/067).

Acknowledgements. We would like to thank Balıkesir Univer-
sity Livestock Research and Application Center director (Prof. 
Dr. Mehmet Ali Azman) and the board members for making 
this study possible. We would like to thank the staff (Mr. Tarık 
Derin and Mr. Muharrem Dardanoglu) and students of Balıkesir 
University Faculty of Veterinary Medicine for their assistance 
in the experimental part of the study.

Ethical approval. Balıkesir University Animal Experiments Lo-
cal Ethics Committee (HADYEK) proved ethical approval with 
decision number 2019/2-2. This decision Animal Experiments 
on the Working Procedures and Principles of Ethics Commit-
tees regulation (law no. 28194 dated 14.02.2014) clause k in 
accordance with the first paragraph, "Clinical for diagnosis and 
treatment purposes practices" HADYEK it was made subject 
to the provision that it is not subject to permission.

Declaration of interest. The authors have declared no conflict 
of interests. The authors alone are responsible for the content 
and writing of the paper. 

REFERENCES

1	Abecia J., Chemineau P., Gómez A., Palacios C., Keller M. & Delgadillo J. 2017. Exposure to Photoperiod-Mela-
tonin-Induced, Sexually-Activated Rams after Weaning Advances the Resumption of Sexual Activity in Post-Partum 
Mediterranean Ewes Lambing in January. Veterinary Sciences. 4(4): 4. DOI: 10.3390/vetsci4010004 

2	Al-Hamedawi T.M., Khammas D.J. & Mohammed A.H. 2017. Effect of using various doses of Bromocriptine in 
estrus induction and subsequent fertility in lactating anestrus Iraqi Ewes. The Iraqi Journal of Veterinary Medicine. 
40(2): 14-19. DOI: 10.30539/iraqijvm.v40i2.104 

3	Antonov A. & Georgiev P. 2016. Induction of estrus in bitches with the dopamine agonist bromocriptine. International 
Journal of Advanced Research. 3: 962-965. http://www.journalijar.com 

4	Caja G., Elhadi A., Such X. & Salama A.A.K. 2020. Suppression of prolactin and reduction of milk secretion by 
effect of cabergoline in lactating dairy ewes. Journal of Dairy Science. 103(12): 12033-12044. DOI: 10.3168/jds.2019-
18087 

5	Cirit Ü., Bacinoglu S., Cangul I.T., Kaya H.H., Taş M. & Ak K. 2007. The effects of a low dose of cabergoline on 
induction of estrus and pregnancy rates in anestrous bitches. Animal Reproduction Science. 101(1-2): 134-144. DOI: 
10.1016/j.anireprosci.2006.09.005 

6	DeRensis F., Spattini G., Ballabio R. & Scaramuzzi R.J. 2006. The effect of administering a dopamine agonist (Ca-
bergoline) on follicular and luteal development during pro-estrus and estrus in the female greyhound. Theriogenology. 
66(4): 887-895. DOI: 10.1016/j.theriogenology.2006.02.023 

7	Eguchi K., Kawamoto K., Uozumi T., Ito A., Arita K. & Kurisu K. 1995. In vivo Effect of Cabergoline, a Do-
pamine Agonist, on Estrogen-Induced Rat Pituitary Tumors. Endocrine Journal. 42(2): 153-161. DOI: 10.1507/
endocrj.42.153 

8	Fitzgerald P. & Dinan T.G. 2008. Prolactin and dopamine: What is the connection? A Review Article. Journal of 
Psychopharmacology. 22(2): 12-19. DOI: 10.1177/0269216307087148 

9	Goff K. J., Notter D.R., Vanimisetti H.B. & Knight J.W. 2014. Strategies for rapid rebreeding of lactating ewes in 
the spring. Animal. 8(6): 968-974. DOI: 10.1017/S1751731114000500 

10	 Gunay A., Gunay U. & Soylu M.K. 2004. Cabergoline applications in early and late anoestrus periods on German 
Shepherd dogs. Revue de Médecine Vétérinaire. 155(11): 557-560. 

11	 Hernández-Castellano L.E., Sørensen M.T., Foldager L., Herskin M.S., Gross J. J., Bruckmaier R.M. & Larsen 
M. 2023. Effects of feeding level, milking frequency, and single injection of cabergoline on blood metabolites, hormones, 
and minerals around dry-off in dairy cows. Journal of Dairy Science. 106(4): 2919-2932. DOI: 10.3168/jds.2022-22648 

12	 Jöchle W., Arbeiter K., Post K., Ballabio R. & D’Ver A.S. 1989. Effects on pseudopregnancy, pregnancy and interoes-
trous intervals of pharmacological suppression of prolactin secretion in female dogs and cats. Journal of Reproduction 
and Fertility. 39: 199-207. 

13	 Lacasse P., Zhao X., Vanacker N. & Boutinaud M. 2019. Review: Inhibition of prolactin as a management tool in 
dairy husbandry. Animal. 13: 35-41. DOI: 10.1017/S1751731118003312 

14	 Mandiki S.N.M., Bister J.L. & Paquay R. 1990. Effects of suckling mode on endocrine control of reproduc-
tive activity resumption in Texel ewes lambing in July or November. Theriogenology. 33(2): 397-413. DOI: 
10.1016/0093-691X(90)90498-I 



6

                                                                                                           N. Saat, B. Güner, R. Kulaksız, et al. 2024. Daily Oral Cabergoline in Lactating Ewes - Efficacy on Prolactin Levels and  
Reproductive Parameters.                                                                                                                  Acta Scientiae Veterinariae. 52: 1937.

http://seer.ufrgs.br/ActaScientiaeVeterinariae
1937

15	 Peclaris G.M. 1988. Effect of suppression of prolactin on reproductive performance during the postpartum period and 
seasonal anestrus in a dairy ewe breed. Theriogenology. 29(6): 1317-1326. DOI: 10.1016/0093-691X(88)90011-8 

16	 Picazo R.A., González De Bulnes A., Gómez Brunet A., Campo A., Granados B., Tresguerres J. & López Se-
bastián A. 2000. Effects of bromocriptine administration during the follicular phase of the oestrous cycle on prolactin 
and gonadotrophin secretion and follicular dynamics in merino monovular ewes. Journal of Reproduction and Fertility. 
120(1): 177-186. 

17	 Rains C.P., Bryson H.M. & Fitton A. 1995. Cabergoline: A review of its pharmacological properties and thera-
peutic potential in the treatment of hyperprolactinaemia and inhibition of lactation. Drugs. 49(2): 255-279. DOI: 
10.2165/00003495-199549020-00009 

18	 Rodway R.G., Robinson J.J. & Phillippo M. 1983. Ovulation rate in induced oestrous cycles of anoestrous ewes 
given bromocriptine. Reproduction. 68(2): 265-267. DOI: 10.1530/jrf.0.0680265 

19	 Shimatsu Y. 2017. Use of cabergoline for oestrus induction in multiparous anoestrous Beagle bitches. Australian 
Veterinary Journal. 95(9): 350-352. DOI: 10.1111/avj.12622 

20	 Slimani K.M. & Niar A. 2017. Anoestrus Treated with Bromocriptine 2.5 mg (Parlodel®) in Atlas Shepherd Bitch: 
A Case-Control Study. Journal of Veterinary Science & Technology. 08(488): 2-6. DOI: 10.4172/2157-7579.1000488 

21	 Spattini G., Borghi V., Thuróczy J., Balogh L., Scaramuzzi R.J. & DeRensis F. 2007. Follicular development and 
plasma concentrations of LH and prolactin in anestrous female dogs treated with the dopamine agonist cabergoline. 
Theriogenology. 68(6): 826-833. DOI: 10.1016/j.theriogenology.2007.06.007 

22	 Ungerfeld R., Forsberg M. & Rubianes E. 2004. Overview of the response of anoestrous ewes to the ram effect. 
Reproduction, Fertility, and Development. 16(4): 479-490. DOI: 10.10371/RD04039 

23	 Ungerfeld R., Pérez-Clariget R., Menant O. & Freitas-de-Melo A. 2021. Conception during the lactation and 
rearing period affects the ewe-lamb bond at birth. Applied Animal Behaviour Science. 236: 105256. DOI: 10.1016/j.
applanim.2021.105256 

24	 Ungerfeld R. & Sanchez-Davila F. 2012. Oestrus synchronization in postpartum autumn-lambing ewes: effect of 
postpartum time, parity, and early weaning. Spanish Journal of Agricultural Research. 10(1): 62. DOI: 10.5424/
sjar/2012101-233-11 

25	 Verstegen J.P., Onclin K., Silva L.D.M. & Concannon P.W. 1999. Effect of stage of anestrus on the induction of estrus 
by the dopamine agonist cabergoline in dogs. Theriogenology. 51(3): 597-611. DOI: 10.1016/S0093-691X(99)00013-8 

26	 Yenilmez K. & Eren N. 2019. The utilization areas of cabergoline in veterinary gynecology. Journal of Research in 
Veterinary Medicine. 38(1): 77-81. DOI: 10.30782/uluvfd.418900 

https://seer.ufrgs.br/ActaScientiaeVeterinariae

