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ABSTRACT

Background: The mares are seasonally polyestrous animals that regular ovulatory cycles of mares occur together with 
increasing day length. Exposure of mares to an artificial photoperiod is the most common and predictable technique that 
it is used to develop follicular activity early in the year. Follicle activity is minimal in mares during two winter months of 
January and February in Northern Hemisphere. The main objective of this study was to investigate efficacy of artificial 
lighting and timing of altrenogest treatment for hastening the ovulation in Thoroughbred mares. 
Materials, Methods & Results: One hundred and six Thoroughbred mares had different follicle sizes (< 30 mm) was 
evaluated under four groups. Mares undergoing only reproductive examination were control group Group I (n = 18). The 
mares has less than 30 mm in diameter folicle applied oral altrenogest (0.044 mg / bw, for 10 days) were grouped accord-
ing to the month of application: Group II [February; n = 16], Group III [March; n = 57] and Group IV [April; n = 15]. 
Ultrasonographical examinations performed at the day of admission and repeated twice a week for 15 days. Naturel mating 
was planned considering to uterine edema (> 35 mm folicle size), and pregnancies were determined at 14, 28 and 50th day 
postovulation. Statisticaly, mean and standard deviations and general linear model procedure was performed on Minitab 17, 
and Anova was used to analysis of variance. The averages of the major variations were compared with the Tukey’s multiple 
comparison test. The factors effecting to pregnancy rate was analyzed by Chi-square test. Correlations were compared 
with the Pearson correlation test. The effect of initial months on the size of follicle diameter was found to be significant 
(P = 0.037). Artificial lighting had no effect on the initial follicle diameter (P = 0.919). The initial follicle diameter (P = 
0.001) and artificial lighting (P = 0.026) had a significant effect on the time of follicle reaching in 35mm diameter. Initial 
follicle diameter (P = 0.001), treatment time (P = 0.000), light therapy (P = 0.026) and altrenogest application (P = 0.026) 
were found to be effective. Initial follicle diameter (P = 0.575), timing of treatment (P = 0.243), light therapy (P = 0.461) 
and application of altrenogest (P = 0.088) had no significant effect on the diameter of ovulatory follicle. There are positive 
correlations between the initial follicle diameter and follicle diameter at the end of treatment (P = 0.000; R = 0.399); There 
is a high positive correlation between the day of reaching 35mm diameter and ovulation day (P = 0.000; r = 0.777); there is 
a negative correlation between beginning follicle diameter and 35 mm diameter (P = 0.006; r = -0.266) and ovulation day 
(P = 0.000; r = -0.366). There was a negative correlation between the follicle diameter at the end of the treatment and the 
35mm diameter (P = 0.000; r = -0.736) and the day of ovulation (P = 0.000; r = -0.628). These statistical results pointed 
out that timing of altrenogest treatment and artificial lighting had effectivity on hastening the ovulations in barren mares. 
Discussion: To evaluate the seasonal effect on follicle diameter, the measurement of the initial follicle diameters is impor-
tant, which is smaller in February than the following months. The initial follicle diameter is effect on time to reach in 35 
mm diameter and ovulation; however, in these mares, ovulation forms in a long time. Regarding the seasonal effect, the 
success of ovulation depends on treatment time in seasonal months. It is shown that short term altrenogest administration 
has not shortened interval to the post treatment ovulation. As a limitation of this study, because there are not enough mares 
in control group, further studies should be planned for more evaluations. 
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INTRODUCTION

The mares are seasonally polyestrous animals 
that regular ovulatory cycles of mares occur together 
with increasing day length [4]. Exposure of mares to 
an artificial photoperiod is the most common and pre-
dictable technique that it is used to develop follicular 
activity early in the year [6]. Follicle activity is minimal 
in mares during two winter months of January and 
February in Northern Hemisphere [4]. During anestrus, 
there is no sexual activity, and mares have limited re-
productive potential due to baseline of the hormones 
[7,12]. Most non-pregnant mares are still in the transi-
tion period from seasonal anestrus to normal ovulatory 
estrous cycles [7]. This transition period takes 60 to 80 
days in mares. In addition, mares have typical long and 
irregular estrus behaviors at this period [4,7]. 

It is well-known that progesterone is an effec-
tive hormone, which is administered to advance the 
first ovulation of the year in mares maintained under a 
stimulatory artificial photoperiod for 2 months [8-10]. 
However, some authors have indicated that proges-
terone therapy is not effective at advancing the first 
ovulation of the year [1,11]. Although there have been 
several methods applied to advance the onset of normal 
ovulatory estrous cycles in transitional mares [6], nu-
merous studies are planned to evaluate the efficacy of 
both natural progesterone and synthetic progestin on 
management of the anovulatory season [9,12]. 

The purpose of the present study was therefore 
to investigate efficacy of artificial lighting and timing 
of altrenogest treatment for hastening the onset of the 
breeding season in Thoroughbred mares in the seasonal 
anovulatory period.

MATERIALS AND METHODS

Animals

The presented study was conducted by evaluat-
ing the records of mares with reproductive examinations 
in South Marmara region. The materials consisted of 
barren Thoroughbred mares (n = 106; 5-14 year-old) 
with different follicle sizes (< 30 mm), who had no sys-
temic and reproductive abnormality assessed with clini-
cal examinations between February and April. Mares 
were evaluated under four groups. Mares undergoing 
only reproductive examination were evaluated as control 
group (no-treated) Group I [GRI - (n = 18)]. In order to 
hastening the ovulation, the mares applied in the oral 

altrenogest (Regumate®)1 [0.044 mg / bw, for 10 days] 
group according to the month of application Group II 
[GRII - February; (n = 16)], Group III [GRIII - March; 
(n = 57)] and Group IV [GRIV - April; (n = 15)].

The mares in each group were divided into two 
subgroups according to pre-treatment artificial light-
ing application (being applied or not being applied) 
for 16 h day length during a 6-10 week period. The 
mares having ovulation within 22 days following the 
administration of altrenogest were evaluated as positive 
for response to the application.

Examinations

Ultrasonographical examinations of the mares 
were performed using a 5.0 MHz linear-array tran-
srectal transducer. From the day of admission, routine 
reproductive examinations of the mares in all groups 
and measurement of the diameters of the largest follicle 
in the ovary were repeated twice a week for 15 days. 
In this process, the mare with a follicle diameter less 
than 30 mm and no corpus luteum were treated with 
oral altrenogest for 10 days. As a single dose only at 
day 10, 250 µg cloprostenol (PGF2α analogue) was 
injected intramuscularly to mares. The follicle diam-
eters of the mares were recorded at the beginning of 
treatment and at the end of the treatment. In addition, 
days from the beginning of the treatment to 35 mm 
diameter and to ovulation and diameter of ovulatory 
follicle were recorded. The day before mating the 
mares were treated either hCG (Chorulon®)1 [3,000 
IU, iv.] or GnRH (Receptal®)1 [5 mL, im].

Mating was by natural service in mares on the 
basis of uterine edema, which had dominant follicle (≥ 
35 mm). Pregnancies were determined at 14, 28 and 
50th day postovulation. 

Statistical analysis

Mean and standard deviations of the data were 
calculated in groups, and using general linear model pro-
cedure of Minitab statistical analysis program (Minitab 
17)2, analysis of variance (Anova) was performed to de-
termine the significant differences among the groups. In 
this context, the following optimal model was selected;

Y
ijkl

 = µ + L
i
 + M

j
 + βF

k
 + e

ijkl

where: Y
ijkl

 represents the studied traits, µ is the 
overall mean, L

i
 is the fixed effect of light treatment, M

j
 

is the fixed effect of starting month of the experimental 
period, βF

k
 is the regression effect of initial follicular 

diameter, e
ijkl

 is random error. The averages of the ma-
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jor variation sources were compared with the Tukey’s 
multiple comparison test (P < 0.05). The effect of the 
factors on pregnancy rate was analyzed by Chi-square 
test. Correlations were compared with the Pearson 
correlation test (P < 0.01).

RESULTS

Mean and standard deviation values of the fol-
licle diameter at the beginning and at the end of the 
treatment, interval time between end of the treatment 
and follicle reaches 35 mm diameter, the time from the 
beginning of the treatment to ovulation and diameter 
of the ovulatory follicle and pregnancy rates are given 
in Table 1 and ovulation rates were given in Table 2. 

The effect of initial months on the size of fol-
licle diameter was found to be significant (P = 0.037). 
The mares in February were found to have a smaller 
follicle diameter than the mares in March and April, 
On the other hand, artificial lighting had no effect on 
the initial follicle diameter (P = 0.919).

The initial follicle diameter (P = 0.001) and 
artificial lighting (P = 0.026) had a significant effect 
on the time of follicle reaching in 35 mm diameter.

About to reaching of the ovulation day, initial 
follicle diameter (P = 0.001), treatment time (P = 
0.000), light therapy (P = 0.026) and altrenogest ap-
plication (P = 0.026) were found to be effective.

Initial follicle diameter (P = 0.575), timing of 
treatment (P = 0.243), light therapy (P = 0.461) and 
application of altrenogest (P = 0.088) had no significant 
effect on the diameter of ovulatory follicle. 

The pregnancy rates in GRI to GRIV were 
72.2%; 50%; 64.91% and 60%, respectively. Preg-
nancy rates did not differ according to the timing of 
treatment (P = 0.579), to artificial lighting (P = 0.489), 
to altrenogest treatment (P = 0.384) and diameter of 
ovulatory follicle (P = 0.344). 

There are positive correlations between the initial 
follicle diameter and follicle diameter at the end of treat-
ment (P = 0.000; r = 0.399); There is a high positive cor-
relation between the day of reaching 35mm diameter and 
ovulation day (P = 0.000; r = 0.777); there is a negative 
correlation between beginning follicle diameter and 35 
mm diameter (P = 0.006; r = -0.266) and ovulation day 
(P = 0.000; r = -0.366). There was a negative correlation 
between the follicle diameter at the end of the treatment 
and the 35mm diameter (P = 0.000; r = -0.736) and the 
day of ovulation (P = 0.000; r = -0.628).
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DISCUSSION

The presented study aimed in Thoroughbred 
barren mares since artificial lighting and timing of 
progestin treatments for hastening the onset of the 
breeding season is still controversial between the 
practitioners. Thoroughbred breeding season begins 
at a time when most non-pregnant mares are in the 
transition phase from winter anestrus to normal, regular 
estrus cycles [5]. The breeding season in Thoroughbred 
mares begins about mid-February, and it is important 
to get early pregnancies at the beginning of the repro-
ductive season, when irregular cycles of mares usually 
present [12]. Mares in deep anestrus or in transitional 
phase for a long time are a particular cause of concern 
and extra work in Thoroughbred stud management [2].

	It has been stated that numerous treatments are 
reported the usage of progesterone or other progesta-
gens for estrous induction in mare, which are the most 
frequent options [12]. Progesterone and progestagens 
are often used to manage the transition period in mares 
[5]. Moreover, progestine treatment folicle activity is 
much more important than time of year in mare [9]. 
Considering to these literature information, altrenogest 
was chosen in this study as a treatment of progestin.

To evaluate the seasonal effect on follicle 
diameter [9], the measurement of the initial follicle 
diameters is important, which is smaller in February 
than the following months. On the other hand, it is 
well-known that the initial follicle diameter affects 
the success of the treatment [9]. According to the pre-
sented results, the initial follicle diameter was effect 
on time to reach in 35 mm diameter and ovulation; 
however, in these mares, ovulation formed in a long 

time. Regarding the seasonal effect, it can be informed 
that success of ovulation depends on treatment time in 
seasonal months. In March and April, ovulation time 
was shorter than February and control group. 

Ovulation time was also shorter in treatment 
groups than control group. Similarly, in a previously re-
ported study, ovulations are taken place in 18 day with 
a percent of 84% [2]. Contrary to a previous study [3], 
it is shown that short term altrenogest administration 
has not shortened interval to the post treatment ovula-
tion. The mean interval to ovulation after the end of 
treatment with altrenogest is 20.9 days, whereas control 
17.1 days. Seven days altrenogest administration does 
no effect to shortening the interval from completion of 
the treatment to ovulation.

CONCLUSIONS

In conclusion, in this study, ovulation of some 
mares started during treatment; thus, we take the inter-
val from the first day of treatment to ovulation instead 
of the end of treatment. 

As a limitation of this study, because there 
were not enough mares in control group, further studies 
should be planned for more evaluations. 
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