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In recent years, the increase in milk yield in cows 
has made the observation of estrus signs challenging, 
resulting in a decrease in the pregnancy rate (PR) at 
first insemination to 35% (1). Timely observation of 
estrus signs and artificial insemination are essential 
to improving fertility rates. However, estrus signs 
have become increasingly difficult to identify due to 
various factors, such as poor farm management and 
environmental conditions. Consequently, fixed-time 
artificial insemination (FTAI) protocols have been 
developed (1).

Studies have identified several factors that affect 
ovarian function in cows during the postpartum period. 
These include inadequate feed intake in the peripar-

tum period (4, 20), a  negative energy balance, and 
low body reserves due to high milk yield in the early 
postpartum period (5, 16, 20). Other influential factors 
include the high metabolic clearance rate of steroid 
hormones (35), lower circulating concentrations of 
progesterone (P4) and estradiol (E2) in lactating cows 
compared to non-lactating cows (31, 32), and reduced 
luteinizing hormone (LH) secretion caused by stress 
and malnutrition (8).

Under optimum conditions, follicular growth is 
a cycle comprising selection of a dominant follicle, 
maturation of the follicle, luteolysis and resumption 
of ovarian activity. Failure of any of these processes 
prolongs postpartum anestrus. Failure of cows to 
express estrus and poor estrus detection can increase 
the incidence of anestrus in a  herd (21). Different  
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Summary

The objective of this study was to investigate the impact of equine chorionic gonadotropin (eCG) injections 
on progesterone (P4) profiles and pregnancy rates (PR) in Brown Swiss cows with unidentified estrus between 
days 60 and 120 after parturition. A total of 80 cows were enrolled in the study. All cows had an intravaginal 
progesterone-releasing device (PRID) inserted for 9 days and received a GnRH injection on day 0. On day 8, 
PGF2α was administered, the PRID was removed on day 9, and fixed-time artificial insemination (FTAI) was 
performed 60 hours after PRID removal. Half of the cows (eCG+, n = 40) received a 600 IU injection of eCG 
when the PRID was removed on day 9, while the other half (eCG–, n = 40) did not. Blood samples were collected 
on days –10, 0, 8, 9, and during FTAI to measure P4 concentrations. The PR was 37.5% in the eCG+ group 
and 27.5% in the eCG– group (P = 0.4). At the time of FTAI, the dominant follicle diameter was significantly 
larger in the eCG+ group (15.5 mm) than in the eCG– group (12.4 mm) (P < 0.001). There was no significant 
difference in serum P4 concentration between the two groups, except on the day of FTAI, when P4 levels were 
0.72 ng/mL in the eCG+ group and 0.94 ng/mL in the eCG– group (P < 0.05). In conclusion, the administration 
of eCG in addition to synchronization protocols may increase pregnancy rates in cows with unidentified estrus 
for at least 60 days postpartum.
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hormone combinations have been used in cows during 
the postpartum period, including gonadotropin-releas-
ing hormone (GnRH) with the Ovsynch protocol (3, 
14, 15), and P4-E2-prostaglandin F2α (PGF2α)-equine 
chorionic gonadotropin (eCG) (2, 19, 30). After injec-
tion of eCG in FTAI in cows, follicle development 
(12, 23), ovulation (19, 23), and pregnancy rates (PR) 
have been reported to increase (13, 29).

We hypothesized that eCG injection during the 
PRID Delta synchronization protocol in cows that do 
not show estrus behavior between days 60 and 120 
might have an effect on P4 concentration and on PR. 
Therefore, the aim of the study was to investigate 
the effects of eCG injection during the PRID Delta 
synchronization protocol on P4 levels and on PR in 
cows without estrus signs between days 60 and 120 
postpartum.

Material and methods
Ethical statement. This study was conducted with the 

approval of the Local Ethics Board for Animal Experi-
ments of Kafkas University (KAÜ-HADYEK-2017/32), 
Kars, Türkiye.

Location, animals, and feeds. The present study was 
conducted at the Ali Rıza AKSOY Research and Applica-
tion Farm of the Kafkas University Veterinary Faculty in 
Kars, Türkiye, on a sample of 80 Brown Swiss cows that 
did not exhibit any signs of estrus (such as standing to be 
mounted, mounting other cows, mucus discharge, swelling, 
and reddening of the vulva) between days 60 and 120 post-
partum. Estrus was observed three times daily for at least 
30 minutes. The study included only clinically healthy cows 

that were housed in a closed barn system and fed a mixed 
ration consisting of meadow grass, sainfoin, concentrated 
feed, and molasses, with an average daily milk yield of 
13-17 L during lactation. The body condition scores (BCS) 
were assessed using a 5-point grading system.

Synchronization protocol. The cows selected for the 
study were aged 3-7 years, did not exhibit any pathologi-
cal discharge, and were deemed clinically healthy. They 
were in the lactation period, and their estrus had not been 
detected 2 to 4 months after calving. The cows were ran-
domly allocated into two groups. The first group (eCG–) 
(n = 40) received an intramuscular injection of 2 mL GnRH 
(Ovarelin®, Ceva, Türkiye) on day (d) 0, and an intravagi-
nal P4-releasing device (PRID Delta®, 1.55 g progester-
one, Ceva, Türkiye) was inserted using an applicator after 
cleaning the vulva with a cotton ball soaked in Baticonol 
antiseptic solution. Lubricating gel was applied, and the 
PRID was placed in the vagina. On d 8, one day before 
the removal of the PRID, 5 mL of PGF2α (Estrumate® 
RTM, Ceva, Türkiye) was injected intramuscularly. The 
PRID was removed from the vagina on d 9, and the cows 
were inseminated 60 hours later. The eCG+ group of cows 
(n = 40) received 600 IU of eCG intramuscularly (Oviser®, 
Hipra, Türkiye) upon removal of the PRID, and FTAI was 
performed 60 hours later (Fig. 1). The follicle diameter was 
measured by ultrasonography (7.5 MHz, Draminski Iscan®, 
Draminski, Poland) just before insemination in both groups. 
To determine the P4 concentration produced by the PRID, 
5 mL blood samples were taken with vacuum injectors from 
the tail vein into EDTA-free tubes on d –10, d 0 (the day 
when the PRID was inserted), d 8 (just before the PGF2α 
injection), and at FTAI. Pregnancy diagnosis was performed 
by ultrasound 30 ± 2 days after FTAI.

Blood sampling and P4 analy-
sis. The blood samples were cen-
trifuged at 3000 rpm for 10 min, 
and the sera obtained were stored 
at –20°C until analysis. Serum 
P4 concentrations were measured 
using commercial ELISA (MyBio-
Source®, San Diego, USA) kits.

Statistical analysis. The data 
were analyzed statistically with 
the SPSS® software (SPSS 20, IL, 
USA). Normality of distribution 
was assessed by the Kolmogorov-
Smirnov test. The Mann-Whitney 
U  test was used to compare fol-
licle diameters between the groups. 
A chi-square analysis was used to 
compare PR. The Student’s t-test 
was used to compare P4 concentra-
tion between the groups if the data 
met the assumption of normality, 
and the Mann-Whitney U test was 
used if the data was non-parametric. 
The results are presented as mean 
± standard error of the mean (SEM). 
Statistical significance was set at 
P < 0.05.

Fig. 1. Hormone treatments and blood sample collection days prior to fixed-time 
artificial insemination (FTAI)
Explanations: The eCG– group of cows were given a GnRH injection on day 0, followed by 
the insertion of progesterone-releasing intravaginal devices (PRID). On day 8, PGF2α was 
administered one day before the removal of PRID. On day 9, the PRID was removed, and the 
cows were inseminated 60 hours later. In contrast, the eCG+ group of cows received eCG 
treatment upon removal of PRID. Blood samples were taken on several days for hormone 
analysis. B – blood sample, eCG – equine chorionic gonadotropin
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Results and discussion
In cows without estrus signs, the PR was 37.5% 

in the eCG+ group compared to 27.5% in the eCG– 
group. Although there was a 10% difference between 
the groups, it was not statistically significant (P = 0.4, 
Tab. 1). The dominant follicle diameter was 15.5 mm 
in eCG+ cows injected during fixed-time artificial 
insemination (FTAI) and 12.4 mm in eCG– cows. 
Therefore, the dominant follicle diameter was larger 
in cows treated with eCG, and a statistically significant 
difference was found between the two groups in terms 
of follicle size (P < 0.001, Tab. 1).

Administration of PRID caused an increase in serum 
P4 concentrations. The serum P4 concentration at d 8 
was 4.02 ± 0.13 ng/mL in the eCG– group and 4.05 
± 0.18 ng/mL in the eCG+ group, whereas on d 9, it 
was 5.64 ± 0.15 ng/mL in the eCG– group and 5.86 
± 0.11 ng/mL in the eCG+ group. However, no sig-
nificant differences in serum P4 concentrations were 
observed in blood samples collected prior to FTAI. 
At the time of FTAI, the serum P4 concentration was 
0.94 ± 0.06 ng/mL in the eCG– group and 0.72 ± 0.05 
ng/mL in the eCG+ group (P < 0.05, Fig. 2). There 
were no significant differences in PR between cows 
with BCS ≥ 2.75 and those with BCS < 2.75 in either 
group. Similar results were obtained when comparing 
the eCG+ and eCG– groups (Tab. 2).

The use of eCG injections has been shown to have 
positive effects on fertility in cows undergoing FTAI in 
P4/E2-based protocols (7, 12, 19, 29). This treatment 
increases the level of gonadotropin support for follicle 
development, thus increasing the size of the dominant 
follicle and the likelihood of ovulation, which improves 
the fertility of grazing purebred or crossbred beef and 

dairy cattle (23). In anestrous cows, the addition of eCG 
to P4 implant-based treatments supports serum proges-
terone concentration. The greatest improvement in the 
pregnancy rate following eCG addition was observed 
in cows that calved more than 60 days before breeding. 
This may be more pronounced with the trophic effect of 
eCG on follicular and luteal development and hormone 
production, leading to a reduced incidence of delayed 
ovulation, luteal insufficiency, and/or premature luteal 
regression (33).

eCG treatment in cattle enhances the development of 
small, medium, and large follicles in the ovary, as well 
as the ovulation rate of the dominant follicle and P4 se-
cretion during the luteal phase (26). In a similar study, 
Nelore heifers that were treated with eCG had a higher 
pregnancy rate than heifers that were not treated with 

eCG (29). In a study conducted on 
Nelore cows with appropriate body 
condition undergoing P4-based 
FTAI in the early postpartum pe-
riod, eCG injection did not have 
a significant effect on the pregnancy 
rate (22). Another study showed that 
eCG treatment in the first synchro-
nized estrus improved reproductive 
performance in the short term, but 
did not have a  significant effect 
on subsequent inseminations (28). 
Another study found no significant 
differences in follicular dynamics 
between cyclic and anestrus groups 
treated with eCG treatment or calves 
were separated from the cows for 
56 h, despite differences in the cy-
clicity of the cows. The follicular 
diameter and P4 concentrations of 
anestrous cows treated with eCG or 
56 h – calf removal were also found 
to be similar (2).

Tab. 1. Pregnancy parameters with and without eCG treat-
ment in cows without estrus symptoms

Parameters eCG– eCG+ P value

Number of animals 40 40 > 0.05

Body condition score 2.76 2.72 > 0.05

Dominant follicle diameter 12.4 ± 0.32 15.5 ± 0.35 0.001

Pregnancy rate/Artificial 
insemination 27.5 37.5 0.4

Tab. 2. Pregnancy rates in groups with and without eCG 
according to body condition scores 

Groups
Body Condition Score

P value
> 2.75 < 2.75

eCG– 33.33 18.75 > 0.05

eCG+ 41.66 31.25 > 0.05

P value > 0.05 > 0.05 –

Fig. 2. Serum progesterone (P4) concentration in groups according to blood col-
lection days
Explanations: Cows were synchronized using a  progesterone-releasing intravaginal 
devices (PRID)-based fixed-time artificial insemination (FTAI) protocol and divided 
into 2 groups according to an injection of equine chorionic gonadotropin (eCG). The 
eCG+ group was treated with eCG on day 9, while the eCG– group was untreated. Blood 
samples for serum P4 analysis were taken on days –10, 0, 8, 9, and at the time of FTAI
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The administration of eCG during the removal of the 
vaginal device in anestrus cows has been demonstrated 
to enhance ovulation rates and improve luteal function 
(19). Moreover, eCG treatment can reduce differences 
in ovulation timing (11). However, one study reported 
no increase in ovulation rates following eCG adminis-
tration. Treatment with eCG has been shown to result 
in larger corpus luteum and higher P4 concentrations 
in cows that ovulate after synchronization (19). In this 
study, intravaginal devices containing P4 increased se-
rum P4 concentrations in cows without estrus signs. For 
healthy cyclic activity and continued follicular activity 
in the ovary, the genital organs must be exposed to P4 
for a certain period. However, the concentration of P4 
was found to be lower in cows treated with eCG during 
FTAI, which may have contributed to the increased 
likelihood of ovulation due to the resulting peak in 
LH release. This lower concentration of P4 could also 
potentially explain the difference in PR between cows 
treated with eCG and those without.

Long-term treatment with progesterone (21 days) 
did not increase PR in cows with high BCS, but the 
combination of long-term progesterone and eCG 
treatment increased PR per preovulatory follicle and 
artificial insemination success in cows with low BCS 
(7). The effect of eCG injections on fertility in lactat-
ing Holstein cows was limited to cows with low BCS. 
The eCG treatment improved ovulation rates or corpus 
luteum development, especially in cows with low BCS, 
which may lead to increased fertility in these cows. 
Cows with a BCS below 2.75 have shown increased 
follicle growth and fertility with eCG treatment in 
cases of insufficient LH support (34). However, in the 
present study, there were no differences in the PR of 
anestrus cows with or without eCG injection, regard-
less of whether their BCS was ≥ 2.75 or < 2.75. It is 
likely that factors other than BCS affect the anestrus 
mechanism in cows.

The eCG treatment showed no significant effect on 
follicular diameter during artificial insemination and 
subsequent P4 concentration. eCG treatment during 
Ovsynch+P4 did not improve reproductive outcomes 
in dairy cows (25). Although some studies have sug-
gested an improvement in pregnancy rates in timed 
artificial insemination protocols for specific subgroups 
of cows (older cows, cows diagnosed with anovulatory 
anestrus), these findings have not been consistently 
replicated (6).

In lactating dairy cows undergoing the Presynch-
Ovsynch program, eCG treatment at a dose of 400 IU 
three days before artificial insemination at the first 
service did not increase the size of the largest follicle, 
follicle growth rate, or PR 48 h after application (24). 
The dose and timing of eCG treatment could be delayed 
to affect the maturation period of the preovulatory 
follicle. In one study, it was found that follicle size, 
corpus luteum volume, serum P4 concentrations, and 
PR were higher when eCG was applied two days before 

the removal of the intravaginal P4 device rather than 
during the removal of the device in cows undergoing 
FTAI (12). During the FTAI, the diameter of the larg-
est follicle found in the ovaries was larger in heifers 
treated with eCG than in untreated heifers (29). The 
follicle diameters of anestrous and cyclic cows treated 
with eCG were similar. Cows with eCG treatment or 
anestrus induced by removing calves from suckling for 
56 hours showed follicular diameter and growth rate 
similar to cyclic cows (2). The addition of eCG to P4 
and E2-based treatments increased the ovulation rate 
of the dominant follicle in anestrous cows due to the 
stimulating effect of eCG on the growth rate (19). The 
most important finding of the present study was that 
the follicle diameter at FTAI was larger in the cows 
that did not show signs of estrus with eCG injection 
compared to those that were not injected with eCG. 
Although this difference in follicle diameter did not 
affect PR, eCG injection increased the growth rate of 
the follicle in anestrous cows. The larger diameter of 
the largest follicle in the eCG group can be explained 
by the fact that eCG increases FSH and LH release 
for follicle development. The increase in follicular 
diameter induced by eCG may be related to the positive 
effect on steroidogenic cells in the ovulatory follicle 
and the formation of a more competent corpus luteum 
observed in treated cows (19).

eCG treatment increases pregnancy rates and plasma 
P4 concentrations in timed insemination protocols for 
lactating dairy cows under severe heat stress condi-
tions. The increased P4 concentrations in eCG-treated 
cows may be due to the stimulation of the dominant 
follicle and the developing CL (13). In addition, eCG 
enhances various enzymes involved in steroid bio-
synthesis (28), increases mitochondrial activity of the 
CL, and regulates mRNA coding proteins involved in 
LH receptor intracellular signaling in granulosa cells 
(10), thereby promoting progesterone secretion. In 
our study, progesterone values were measured 10 days 
before hormone application and on the day hormone 
application started to determine whether cows were 
in anestrus.

Applications of eCG include treatment of anestrus, 
induction of puberty, stimulation of fertility, and su-
perovulation (18). Since the only way to produce this 
hormone is to extract it from the blood of pregnant 
mares, concerns have been raised about the welfare 
implications of eCG production methods (17). The use 
of other hormones alone or in combination has not been 
successful in achieving the desired results (9). In this 
study, the treatment was applied in accordance with 
the procedure recommended by the pharmaceutical 
company from which eCG was obtained. No adverse 
effects were observed in the treated cows.

In conclusion, eCG injections have a positive impact 
on follicle development and subsequently increase 
pregnancy rates in cows exhibiting anestrus between 
days 60 and 120 postpartum. Incorporating eCG into 
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synchronization protocols for cows without estrus 
signs holds potential for enhancing fertility outcomes. 
Nevertheless, further comprehensive investigations 
are warranted to elucidate the precise mechanisms 
underlying the effect of eCG on fertility.
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