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Summary
The aim of this study was to determine the effect of equine chorionic gonadotropin (eCG) applied in
postpartum (pp) period on ovarian follicle development, serum estradiol concentration, serum progesterone
concentration, the calving-to-first oestrus (calving-to-first insemination) interval, and conception at first
insemination. The material of this study consisted of 20 cows on day 14 pp. Cows included in this study were
randomly divided into two groups. Cows in the first group, were treated with eCG (500 IU Folligon; Intervet,
Holland) for 14 days. No treatment was applied to the second group, and it was left as a control group, Ovarian
follicle diameters were measured by ultrasonographic examination on days 14, 16, 18, 20 and 22 pp in all animals
included in the study. Serum estradiol and progesterone were from blood samples taken on the same days. All
animals included in the study were followed up until the first observable oestrus was detected, and they were
inseminated 12 hours after the appearance of oestrus symptoms. A pregnancy examination was performed
on the 45th day after insemination. In cows administered with eCG during postpartum period, an increase in
ovarian follicle diameters compared to untreated cows and a decrease in the calving-to-first oestrus interval
were determined. In contrast, serum estradiol and progesterone hormone levels did not differ between the two
groups. Pregnancy rate in the experimental group was higher than that in the control group, but there was
no statistical difference between them. As a result, it was concluded that eCG applied to dairy cows on day 14
pp did not affect serum estradiol and progesterone levels, but it affected the ovarian follicle diameter and the
calving-to-first oestrus interval positively.
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It is necessary to obtain a calf from each cow a year
to perform dairy cow breeding economically. It is reported that, in order to achieve this goal, the duration
of postpartum anoestrus should not exceed 60 days, the
duration of the calving to conception interval should
optimally be 90 days and should not exceed 100 days
(5, 45, 78).
Since the lactation cycle in dairy cows starts and
is renewed with calving, reproductive efficiency is of
great importance (31). In recent years, there has been
a decrease in the fertility of cows despite an increase
in the milk yields of lactating cows (23). This decrease
in fertility has been associated with improvement in
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genetic progress, nutrition and management conditions (24).
The period following the birth, during which a number of events occur, such as the involution of the uterus,
regeneration of the endometrium, elimination of bacterial contamination in the uterus, and the recurrence of
cyclic activity in the ovaries, while the female genital
tract prepares itself for a new pregnancy, is called
the postpartum period. The fact that this period lasts
longer than normal negatively affects the reproductive
performance of the cow (28). Approximately 6 weeks
after birth, the genital tract is almost ready for a new
pregnancy. This normal process, which is expected
after birth, does not progress in this way in more than
half of farm animals, and it has been reported that
ovarian activities do not start until day 60 pp in 6-59%
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of cows (9, 37, 44). It has recently been reported that
the interval from calving to the first ovulation has extended and that postpartum anoestrus is observed in
11-38% of cows (25). Postpartum anoestrus extends
intervals from calving to the first ovulation and from
calving to conception and reduces reproductive efficiency (18, 46). The first follicular wave after calving
is formed around days 5-7 pp, and the follicle reaches
the maximum size (> 10 mm) on day 10 pp (6, 39). It
is reported that the first dominant follicle is ovulated at
a rate of 46% and cysted at a rate of 23%. The ovulation of the first dominant follicle on day 31 pp reduces
the pp anoestrus (5).
Equine chorionic gonadotropin (eCG) is a hormone
produced by trophoblast cells in endometrial vessels
of pregnant mares. It plays an important role in maintaining early pregnancy in mares (21). Although eCG
is a luteinizing hormone (LH) in equidae, it acts as
both follicular stimulating hormone (FSH) and LH in
other animal species (12, 26). The follicular development and ovulation in cows can be stimulated by its
parenteral administration (17, 41). It has been reported
that eCG administered on day 6 pp is effective in early
stimulation of ovarian activity and increases fertility
by decreasing the calving-to-conception interval (32,
45). It has been reported that eCG administered on day
14 pp increases the follicular development in the ovary
ipsilateral cornu uteri, in which a previous pregnancy
has been formed, and the estradiol concentration in
blood (41).
This study was carried out to investigate the effect
of eCG administered on day 14 pp on the development of ovarian follicles, and on serum estradiol and
progesterone concentrations, as well as on the calvingto-first oestrus (calving-to-first insemination) interval
and conception after the first insemination.
Material and methods
Twenty multiparous Holstein cows at the age of four
years on day 14 pp were used as material. For the study,
ethics committee approval was obtained from Namık Kemal
University Animal Experiments Local Ethics Committee
(2016/10). The animals were obtained from a private enterprise in Silivri district of Istanbul province. The animals that
had recently given birth and had not gone through puerperal
disease (dystocia, retained placenta, endometritis, laminitis,
mastitis, displaced abomasum) were used in the study. The
milk yield of these animals was close to each other, and they
were fed with the same ration in the same free-stall barn.
The cows included in the study were randomly divided into
two groups. The cows in the first group were administered
with eCG (500 IU Folligon; Intervet, Holland) on day 14 pp.
No treatment was applied to the second group, and it was
left as a control group. The ultrasonographic examination of the ovary was performed via the transrectal route
using a real-time ultrasonography device with a 5-MHz
linear array probe (Hasvet WED-3100V) before the hormone administration (day 0), and on days 2, 4, 6 and 8
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after the administration. The largest diameters of the follicles detected in both ovaries measured in the vertical and
horizontal directions were evaluated and recorded. Blood
samples were drawn from the tail vein into 10 ml anticoagulant-free vacutainer tubes on the same days. Serum was
obtained by centrifuging blood samples at 4000 rpm for 20
minutes. Serums were stored at –20°C in Eppendorf tubes
until estradiol and progesterone analyses were performed.
Estradiol and progesterone values were determined by
the ACS technique in the Automated Chemiluminescence
System (Siemens Immulite 2000) using ACS analysis kits in
a special laboratory. All animals included in the study were
followed up until the first observable oestrus was detected.
Oestrus detection was performed three times a day (5:00,
14:00, 20:00) by observing the animals for 30 minutes
each time. The cows with signs of edema and hyperemia
in the vulva, mucus discharge and allowing another animal
to jump on them (standing reflex) were accepted to be in
oestrus. All animals included in the study were inseminated
by the same technician and using the same bull sperm 12
hours after oestrus symptoms were observed. The calving
examination was performed by ultrasonography on day 45
after insemination.
Statistical analyses. SPSS 22 package program was used
for the preparation of statistical data. The results were presented as mean ± standard deviation. Normality was tested
by the Shapiro-Wilk test. The ANOVA test was used in those
normally distributed, and the Mann-Whitney U test was
used in those not normally distributed. The ANOVA test was
used to compare the differences between the groups in terms
of estradiol levels and the calving-to-first oestrus interval.
The paired t-test was applied to investigate the effect of eCG
administered to the experimental group on estradiol levels
over time. The Mann-Whitney U test was used to compare
the differences between the groups in terms of progesterone
values and follicle diameter. The chi-square test was used
to compare pregnancy rates. P < 0.05 was considered to be
statistically significant.

Results and discussion
In the study, the control group included 10 cows,
and the eCG-treated group included 10 cows. Although
serum estradiol concentration increased on days 2, 4
and 6 after eCG administration in the experimental
group such an increase was not observed in the control
group, and there was no significant difference in terms
of estradiol concentrations between the two groups.
The paired t-test performed in the experimental group
demonstrated that eCG administration in the experimental group did not lead to a significant increase in
estradiol levels over time (P < 0.05, Tab. 1).
No significant difference was found between the
control and experimental groups in terms of serum
progesterone measurements performed on the first
(day 0) and last (day 8) days on which blood samples
were collected (P < 0.05, Tab. 2).
There was no difference between the control (10.90
± 1.20) and experimental groups (10.50 ± 1.51) in terms
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Tab. 1. Estradiol levels in the control and experimental groups
according to working days (x ± Sd)
Day

Control

Experimental

0

48.15 ± 13.92a

45.72 ± 12.35a

2

47.38 ± 14.63a

49.86 ± 12.40a

4

48.19 ± 11.90a

48.33 ± 16.37a

6

43.46 ± 10.63a

50.39 ± 24.20a

8

43.00 ± 9.92

46.34 ± 21.22a

a

Tab. 2. Serum progesterone values in the control and experimental groups according to working days (x ± Sd)
Progesteron (ng/mL)
Day

Control

Experimental

p-value
Mann-Whitney

0

0.27 ± 0.21a

0.35 ± 0.45a

0.353

8

0.88 ± 0.93a

0.78 ± 0.81a

0.853

Tab. 3. Ovarian follicle diameters (mm) in the control and
experimental groups according to working days (x ± Sd)
Day

Control

Experimental

0

a

10.90 ± 1.20

10.50 ± 1.51a

2

10.80 ± 1.48a

12.30 ± 1.25b

4

10.70 ± 1.06a

11.80 ± 2.57a

6

10.10 ± 0.99a

12.00 ± 3.53a

8

10.20 ± 0.92

11.20 ± 3.01a

a

Explanation: a, b – significant at p ≤ 0.05
Tab. 4. Calving-to-first oestrus (calving–first insemination)
durations in the control and experimental groups (x ± Sd)
Calving-to-first oestrus interval (days)
Control

Experimental

73.6 ± 18.12a

54.50 ± 19.55b

p-value
ANOVA

Mann-Whitney

0.036

0.049

Explanation: as in Tab. 3

Fig. 1. Pregnancy rates obtained in the control and experimental groups

of the ovarian follicle diameters on day 0 of the study.
On day 2 of the study, the follicular diameter in the experimental group (12.30 ± 1.25) was higher compared
to that in the control group (10.80 ± 1.48) (P < 0.05).
Although the follicular diameters on days 4, 6 and 8
of the study were higher in the experimental group
compared to those in the control group, the difference
between them was not statistically significant (Tab. 3).
All animals included in the study were followed up
until the first observable oestrus was detected. The
calving-to-first observable oestrus interval (54.50
± 19.55) was found to be significantly (P < 0.05)
shorter in the experimental group (54.50 ± 19.55)
compared to the control group (73.6 ± 18.12) (Tab. 4).
Since all animals were artificially inseminated on
the first day when oestrus was detected, the calvingto-first oestrus interval is also the calving-to- first
insemination interval. Although the pregnancy rate at
the first insemination was higher in the experimental
group (60%) compared to the control group (40%),
there was no statistical difference between them
(P < 0.05, Fig. 1).
The fact that there was no significant difference between the experimental and control groups in terms of
all parameters examined on day 0 when the study was
initiated indicates that the distribution of the subjects
to the control and experimental groups was performed
well and that the obtained results did not originate from
the selection of subjects.
The main aim of this study was to investigate the
effect of eCG administered on day 14 pp on reproductive performance of multiparous Holstein cows. It has
been reported that ovarian activity can be initiated early
with postpartum eCG administration in Holstein dairy
cows, early ovulation can be stimulated by increasing
follicle development and folliculogenesis in ovaries,
and the calving-to-conception interval can be shortened
(32, 41, 45). It is reported that the fertility of cows with
early ovarian activity is high (15, 37). However, the
extension of the postpartum anoestrus period and the
delay of spontaneous oestrus decrease fertility (36, 42).
While the calving-to-first insemination interval in
dairy cows, in which the cyclic activity of the ovary
started on days 21 and 49 pp, was reported to be 71
to 76 days, respectively, this period extended up to
96 days in cows without cyclic activity within the
first 49 days pp (15). This duration is reported to
decrease with the administration of eCG and PGF2α
in the postpartum period (11, 14, 45). However, there
are also researchers reporting that 600 IU of eCG
administered between days 9-15 pp does not affect
intervals from calving to first oestrus and from calving
to conception (13). In our study, it was determined that
eCG administered on day 14 pp in dairy cows (54.50
± 19.55) reduced the calving-to-first oestrus (calvingto-first insemination) interval compared to the control
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group (73.6 ± 18.12). Vojgani et al. (45) reported that
this interval was 74.4 ± 1.76 days in the eCG group
and 84.2 + 2.79 days in the control group. Similarly,
Darwash et al. (11) and Galvao et al. (14) also reported
that they reduced this interval with PGF2α administration on days 12-14 pp and on day 21 pp, respectively.
Sakaguchi (34) also reported that this interval was 42.8
± 2.3 and 79.6 ± 5.1 days depending on the differences
in follicular dynamics. Our values were found to be
lower than the values found by Vojgani et al. (45) and
in the range of values reported by Sakaguchi (34). The
fact that eCG administered on day 14 pp shortened the
calving-to-first oestrus, calving-to-first insemination
interval may be attributed to the early onset of ovarian
activity by eCG.
It is reported that the first follicle development wave
starts within days 7-10 pp along with the increase in
follicular stimulating hormone levels between days
3-5 pp in cows (10); the first dominant follicle is ovulated at a rate of 30-80% (35, 38); and the first ovulation occurs without oestral behaviors (2, 19). Bastan
et al. (4) reported that the ovarian follicle diameter
was 10.8 ± 3.5 mm in cows without problems on day
14 pp. There was no difference between the control
group (10.90 ± 1.20) and the experimental group (10.50
± 1.51) in terms of the ovarian follicle diameters on
day 0 (pp day 14) of the study, which is compatible
with the values obtained by Bastan et al. (4). The fact
that the follicle diameter of the eCG-treated group
(12.30 ± 1.25) on the 2nd day of the study was higher
compared to the follicle diameter of the control group
(10.80 ± 1.48) indicates that eCG supported the follicular development. Similarly, Sheldon and Dobson
(41) reported that 250 and 750 IU eCG they administered on day 14 pp increased the follicular growth.
Rostami et al. (32) reported that eCG administered on
day 6 pp helped the early onset of ovarian activity and
stimulated the follicular growth and ovulation. eCG,
which is included in fixed-time artificial insemination
protocols, has also been reported to increase the dominant follicle diameter (7, 30). However, unlike other
researchers and us, there are also researchers reporting that 500 IU eCG administered on day 8 pp does
not have an enhancing effect on follicular growth (8).
The fact that eCG supports follicular development is
thought to occur due to its FSH effect in cows.
Serum progesterone and estradiol concentrations
provide valuable information on the determination of
the reproductive performance of dairy cows. They can
also be used as a measure for determining the causes of
poor reproductive performance (43). Savio et al. (39)
measured plasma estradiol concentration to be 5-110
pg/ml in Holstein cows they monitored starting from
day 5 pp until the first ovulation and they reported high
values in dominant and cystic follicles. Skenandore
et al. (43) measured estradiol concentration to be
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15-65 pg/ml in the cow serums they collected at various stages of the estrous cycle. The estradiol values
measured in our study varied between 20.0-99.8 pg/ml.
In our study, an increase was determined in estradiol concentration along with eCG administration.
However, this increase was not statistically significant.
The reason for this is thought to be a small number of
subjects. Sheldon and Dobson (41) reported that 250
and 750 IU eCG administered on day 14 pp increased
plasma estradiol concentration. Similarly, Honnens et
al. (16) reported that eCG added to estrus synchronization programs on day 10 in Holstein cows increased
plasma estrogen hormone levels on day 13.
With in vitro experiments, Kuran et al. (20) and Liu
et al. (22) demonstrated that eCG increased progesterone production. The fact that eCG treatment increases
progesterone production and the corpus luteum diameter in cows has been confirmed by in vivo experiments
(3, 33). Honnens et al. (16) reported that eCG added to
estrus synchronization programs on day 10 in Holstein
cows increased plasma progesterone levels. Rostami
et al. (32) reported that eCG administered on day 6 pp
had a stimulating effect on the development of corpus
luteum in the first cycle and that this administration also
caused an increase in the serum progesterone amount.
We determined that eCG administered on day 14 pp
did not cause a significant increase in serum progesterone levels on day 22 pp and a similar increase was
observed in the control group. Patron-Collantes et al.
(29) reported that 500 IU eCG administered between
days 11-17 pp in high-yielding dairy cows under heat
stress did not increase pregnancy rates at first insemination (34.9% in the eCG group, 31.8% in the control
group). Freick et al. (13) reported that a single dose
(600 IU) of eCG administered between days 9-15 pp
did not affect the calving-to-first oestrus, calving-tofirst insemination interval and the pregnancy rate at
first insemination. Vojgani et al. (45) reported that
500 IU of eCG administered on day 6 pp positively
affected the reproductive performance by shortening
the calving-to-first oestrus, calving-to-first insemination interval but did not increase pregnancy rates at
first insemination. In our study, it was determined that
eCG administered on day 14 pp significantly shortened
the calving-to-first oestrus, calving-to-first insemination interval and increased the pregnancy rate at first
insemination although not significantly. We believe that
these effects of eCG administered in the postpartum
period can be attributed to the early onset of ovarian
activity by eCG.
As a result, it was concluded that 500 IU of eCG
administered on day 14 pp could be used to initiate
follicular development in the ovary early and that this
administration would make positive contributions to
fertility and reproductive performance in Holstein
dairy cows.
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