
SUMMARY
Fertility in the postpartum period in cows is negatively affected by the prevalence of inactive ovaries. The aim of the recent study
was to evaluate the effects of administration of 250 µg GnRH or 750 IU eCG before the implementation of Ovsynch protocol
on reproductive parameters and pregnancy rate of dairy anestrus cows. The studied cows with an average of 61.1 ± 0.08 days in
milk (DIM) at the 1st postpartum insemination were randomly assigned to one of the following treatment protocols and received
the following treatments: Ovsynch (GnRH-7d-PGF2α-56h-GnRH(GnRH2)-18h-Fixed-time artificial insemination(FTAI), n=87),
GnRH-Ovsynch (250 µg GnRH-6d-Ovsynch, n=85), and eCG-Ovsynch (750 IU eCG-6d-Ovsynch, n=88). The pregnancy di-
agnosis tests were done 30-32 days after AIs by ultrasonography. Non-pregnant cows were repeatedly treated with the same pro-
tocol in their groups. The period of the study lasted until day 168 after the beginning of the experiment. The eCG-Ovsynch pro-
tocol significantly increased the ovulation rate at GnRH2 compared to the Ovsynch protocol (p=0.03). The GnRH-Ovsynch and
eCG-Ovsynch protocols significantly reduced the interval between treatment and pregnancy compared to the Ovsynch proto-
col (p=0.04 and p=0.02, respectively). The eCG-Ovsynch protocol increased the pregnancy rate of cows at the 1st postpartum
insemination compared to the Ovsynch protocol (p=0.02). For cows that were inseminated ≤60 days postpartum, there was a
statistically significant difference between the pregnancy rates of cows receiving the eCG-Ovsynch compared to the cows receiving
the Ovsynch protocol (p=0.03). A similar result was achieved for cows that were inseminated >60 days postpartum between eCG-
Ovsynch and Ovsynch protocols (p=0.02). For the GnRH-Ovsynch protocol, there was a statistically significant difference be-
tween the pregnancy rate of cows with DIM<60 compared to the cows with DIM>60 at the 1st postpartum AI (p=0.03). A sim-
ilar result was achieved in the eCG-Ovsynch protocol (p=0.05). Implementation of the eCG-Ovsynch and GnRH-Ovsynch pro-
tocols significantly reduced the interval between treatment and pregnancy compared to the Ovsynch protocol. Implementation
of the eCG-Ovsynch protocol increased the pregnancy rate of cows at the 1st postpartum insemination compared to the Ovsynch
protocol.
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INTRODUCTION

During the postpartum period, the uterus experiences invo-
lution process and the hypothalamus-pituitary-ovarian axis
resumes the cyclic secretion of gonadotrophic/gonadal hor-
mones, then the 1st ovulation occurs and the estrous cycles are
repeated. In the normal postpartum period, these events are
completed within 6 weeks, and 90% of postpartum cows ovu-
late during this period1. Evaluation of ovarian follicles by rec-
tal ultrasonography allows the detection of three critical fol-
licular diameters during follicular growth: emergence (around
4 mm), deviation (around 9 mm), and ovulation (10-20 mm).
Classification of anovulatory conditions on the basis of these
three critical points aids in diagnosis and treatment of the con-
dition.
Fertility in the postpartum period in cows is negatively affected
by the prevalence of anestrus2. The anestrus is divided into phys-

iological and pathological types3. Inactive ovaries syndrome is
one of the pathological types of anestrus, which is character-
ized by minimal follicular growth, anovulation, absence of a
corpus luteum (CL), and follicular or luteal cysts on the ovaries
on two consecutive examinations 7-10 days apart3,4. Inactive
ovaries occur in 10-20% of the dairy cows in the postpartum
period in a normal herd4,5. In cows suffering inactive ovaries,
the ovarian follicles grow to the emergence stage6. Inactive
ovaries increase the interval between calving and pregnancy and
reduce calf production during the economic life of cows7.
To reduce the incidence of inactive ovaries in a herd the puer-
peral diseases and negative energy balance (NEB) in the ear-
ly postpartum period should be minimized6. Negative energy
balance reduces the frequency of LH pulses, which has nega-
tive effects on the development of ovarian follicles8. If energy
needs for production are met, hormone therapies help induce
cyclicity in cows suffering inactive ovaries5. Different hormone
therapies have been used to induce cyclicity in anestrus cows
in the postpartum period, such as exogenous progestogens9,10,
eCG11-13, estradiol14, GnRH, and PGF2α2,15.
Different researchers have reported different results following
the implementation of various protocols to induce cyclicity in
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anestrus cows and it seems that more studies are needed to
achieve comprehensive results.
The recent study hypothesized that injection of 250 µg GnRH
or 750 IU eCG 6 days before the implementation of the Ov-
synch protocol in postpartum anestrus cows can increase the
pregnancy rate at the 1st postpartum insemination and decrease
the interval between treatment and pregnancy compared to the
Ovsynch protocol.
The aim of this study was to investigate the effects of injection
of 250 µg GnRH or 750 IU eCG, 6 days before the imple-
mentation of the Ovsynch protocol on the induction of follicular
growth and reproductive parameters in anestrus dairy cows and
to compare the results with the Ovsynch protocol as the con-
trol group.

MATERIALS AND METHODS 

Animals, feeding, housing
The recent study was carried out on 260 anestrus lactating Hol-
stein cows with an average DIM of 61.1±0.08 at AI in 7 in-
dustrial farms near Tehran province, Iran, from November 2019
to May 2020 to investigate the effects of treatments on the in-
duction of cyclicity and pregnancy rates of cows. Ultrasono-
graphic examinations of the ovaries were performed at the time
of the selection of the cows and 7-10 days later by two expert
veterinary practitioners. Cows without follicular and luteal
cysts, CL, and large follicles (>10 mm) on the ovaries in both
consecutive examinations were assigned to the study as
anestrus cows suffering inactive ovaries2. The selected cows had
no complications such as dystocia, retained placenta, lameness,
clinical and puerperal metritis, clinical mastitis, respiratory,
and digestive system diseases following the latter parturition.
The cows had free access to freshwater and were fed twice a
day with a total mixed ration consisting of corn and alfalfa
silages, hay as forage, soybean meal-based concentrate, vita-
mins, and minerals balanced to meet requirements for lactating
dairy cows. The cows were housed in free stall barns with self-
catching head-locks. Free stalls were bedded with mattress and

straw. The cows were milked twice daily. At the time of the on-
set of the treatments, the average of body condition score (BCS)
for the cows was 2.75 ± 0.01 based on a 5-point scale16. The
average of milk production for the studied cows was 35.8 ±
0.2 kg/day on the day of AI. The mean number of parities for
the studied cows was 2.4 ± 0.09. Cows were divided into two
subgroups based on BCS as follows: ≤2.75 and >2.75. In terms
of milk yield (kg/day), on the day of AI, cows were divided into
two subgroups: ≤35 and >35. In respect of the number of par-
ities, cows were classified as primiparous and multiparous.
From the viewpoint of DIM at AI, cows were divided into two
subgroups: ≤60 and >60. In terms of the diameter of the largest
follicle at GnRH2 (mm), cows were divided into two subgroups:
≤13 and >13. From the viewpoint of the interval between treat-
ment and pregnancy (day), cows were divided into two sub-
groups: ≤80 and >80.
All treatments including hormonal injections, AIs, and ultra-
sonographic examinations were done on the constrained
cows. The research was conducted in accordance with the lo-
cal Bioethics Committee of Medical Faculty of Kermanshah Uni-
versity.

Treatments
Studied cows (n=260) were stratified by BCS, parity, milk yield,
and DIM and randomly assigned to one of the treatment pro-
tocols. Treatment protocols were Ovsynch, GnRH-Ovsynch, and
eCG-Ovsynch. The timing of hormonal injections, ultra-
sonographic examinations, and FTAI for the studied cows is
shown in Figure 1.
The dosage and analog of GnRH used in the recent study, in
the OVS+FTAI program, were 100 µg per injection of go-
nadorelin acetate, GONAbreed, Parnell, Alexandria NSW 2015,
Australia. The dosage and analog of PGF2α used in the recent
study were 500 µg per injection of cloprostenol sodium, es-
troPLAN, Parnell, Alexandria NSW 2015, Australia. The ana-
log of eCG used in this study was equine chorionic go-
nadotropin (Pregnecol, Bioniche, Canada). Seven technicians
performed the AIs of the cows and used two types of con-
ventional semen.

Figure 1 - Schematic image of hormonal injections, ultrasonographic examinations, and FTAI for the cows in the Ovsynch, GnRH-Ovsynch,
and eCG-Ovsynch protocols. DIM=The mean(±SEM) of lactation days of cows at the time of the FTAI; FTAI=Fixed-time artificial insemination;
GnRH2=The 2nd GnRH in Ovsynch+FTAI protocol; US=Ultrasonographic examination.
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Measurement of follicle diameter,
ovulatory response, and pregnancy
diagnosis
Ultrasonographic examination of the ovaries was done with
a 7.5 MHz linear probe (Aloka SSD-900V, Aloka Co. Ltd.,
Wallingford, CT) at GnRH2 and 2 days later to measure the di-
ameter of the largest follicle present on the ovaries and to in-
vestigate the ovulatory response to GnRH2 injection, respec-
tively. Perpendicular cross-sections of the antrum of the
largest follicle >4 mm in diameter were measured using a built-
in caliper. Follicular measurements were recorded and mean
follicular diameter was obtained by averaging both cross-sec-
tion measurements for each follicle. The ovulatory response was
characterized by the absence of a pre-ovulatory follicle on the
ovaries 2 days after GnRH2 injection. The pregnancy diagno-
sis tests were done 30-32 days after AIs. The cows that were di-
agnosed in standing heat in the AI to pregnancy diagnosis test
interval were regarded non-pregnant and were inseminated at
the proper time based on a.m.-p.m. rule. Non-pregnant cows
were repeatedly treated with the same protocol in their
groups. The period of the study lasted until day 168 after the
beginning of the experiment.

Statistical Analyses
Pregnancies per AI as binomially-distributed data were ana-
lyzed by logistic regression, using the GLIMMIX procedure of
SAS (SAS Institute, 2002-2003). Explanatory variables con-
sidered for inclusion in the model were treatment, BCS (cat-
egorized as ≤2.75 or >2.75), parity (primiparous vs multi-
parous), milk yield (categorized as ≤35 or >35 kg/day), DIM
(categorized as ≤60 or >60 days), diameter of the largest fol-
licle at GnRH2 (categorized as ≤13.1 or >13.1 mm), farm, tech-

nician, month of AI, semen type, and interactions. Classification
of the studied variables (BCS, milk yield, DIM, diameter of the
largest follicle at GnRH2) into two subgroups was done based
on the median determination. The final logistic regression
model removed variables by a backward elimination. Proba-
bility values ≤0.05 were considered significant, whereas those
between 0.051 and 0.1 were considered trends. The variables
that were included in the final model for analysis of fertility
were: treatment, DIM, and interaction between treatment and
BCS. A univariable analysis with PROC GLIMMIX was used
for analyses of treatment effects on BCS, parity, milk yield, DIM,
diameter of the largest follicle at GnRH2, ovulation at
GnRH2, interval between treatment and pregnancy, and
overall pregnancy rate (Table 1). 
The mean interval between treatment and pregnancy was cal-
culated based on the mean days between the implementation
of the OVS+FTAI protocol and conformation of pregnancy
in the ultrasonographic examination for each treatment
group. The overall pregnancy rate was determined based on
the ratio of the number of pregnant cows to the total num-
ber of cows at the end of the experimental period in each treat-
ment group.

RESULTS 

There was no difference between the mean of BCS, parity, milk
yield, DIM, diameter of the largest follicle at GnRH2, and over-
all pregnancy rate between treatment groups (Table 1). 
Ovulation rate of cows at GnRH2 was increased significantly
following the implementation of the eCG-Ovsynch protocol
compared to the Ovsynch protocol (p=0.03, Table 1).

Ovsynch 2.78 ± 0.02 2.4 ± 0.09 35.9 ± 0.58 61.2 ± 1.2 11.7 ± 0.4  30/57 93.5 ± 3.5a 24/63 72/15 
(n = 87) (34.4%)a (27.5%)a (82.7%)

GnRH-Ovsynch 2.73 ± 0.02 2.38 ± 0.08 36.7 ± 0.53 61.3 ± 1.2 12.4 ± 0.3 40/45 84.8 ± 2.7b 35/50 76/9 
(n = 85) (47%)ab (41.1%)ab (89.4%)

eCG-Ovsynch 2.76 ± 0.02 2.43 ± 0.06 34.9 ± 0.62 60.9 ± 1.3 13.5 ± 0.3 51/37 81.3 ± 2.6bc 42/46 80/8 
(n = 88) (57.9%)b (47.7%)b (90.9%)

Total 2.75 ± 0.01 2.4 ± 0.09 35.8 ± 0.2 61.1 ± 0.08 12.5 ± 0.2 121/139 86.5 ± 1.9 101/159 228/32 
(n = 260) (46.5%) (38.8%) (87.6%)

Significance NS† NS†† NS††† NS†††† NS††††† * ** *** NS††††††

Table 1 - Mean (±SEM) effects of studied protocols on BCS, parity, milk yield, DIM, diameter of the largest follicle at GnRH2, ovulation at
GnRH2, interval between treatment and pregnancy, pregnancy rate following the 1st AI, and overall pregnancy rate in anestrus lactating dairy
cows.

Studied parameters

Diameter of Interval Pregnancy 
the largest between rate Overall

Studied Milk follicle at Ovulation treatment and following pregnancy
groups BCS Parity yield (kg) DIM GnRH2 (mm) at GnRH2 pregnancy (day) the 1st FTAI# rate

GnRH-Ovsynch=Injection of 250 µg GnRH 6 days before implementation of the Ovsynch and fixed-time artificial insemination program; eCG-Ovsynch=Injection
of 750 IU eCG 6 days before implementation of the Ovsynch and fixed-time artificial insemination program; BCS=Body condition score; DIM=Days in milk; NS: Not
significant; FTAI=Fixed-time artificial insemination. #This analysis was done with GLIMMIX and accounted for DIM. abcDifferent superscripts in each column show
significant difference. †Difference between Ovsynch & GnRH-Ovsynch, Ovsynch & eCG-Ovsynch, and GnRH-Ovsynch & eCG-Ovsynch at the levels of p=0.43, p=0.67,
and p=0.61, respectively; ††Difference between Ovsynch & GnRH-Ovsynch, Ovsynch & eCG-Ovsynch, and GnRH-Ovsynch & eCG-Ovsynch at the levels of p=0.52,
p=0.43, and p=0.24, respectively; †††Difference between Ovsynch & GnRH-Ovsynch, Ovsynch & eCG-Ovsynch, and GnRH-Ovsynch & eCG-Ovsynch at the levels
of p=0.55, p=0.59, and p=0.64, respectively; ††††Difference between Ovsynch & GnRH-Ovsynch, Ovsynch & eCG-Ovsynch, and GnRH-Ovsynch & eCG-Ovsynch
at the levels of p=0.53, p=0.56, and p=0.65, respectively; †††††Difference between Ovsynch & GnRH-Ovsynch, Ovsynch & eCG-Ovsynch, and GnRH-Ovsynch & eCG-
Ovsynch at the levels of p=0.18, p=0.08, and p=0.13, respectively; ††††††Difference between Ovsynch & GnRH-Ovsynch, Ovsynch & eCG-Ovsynch, and GnRH-Ov-
synch & eCG-Ovsynch at the levels of p=0.32, p=0.11, and p=0.54, respectively; * Difference between Ovsynch & GnRH-Ovsynch, Ovsynch & eCG-Ovsynch, and
GnRH-Ovsynch & eCG-Ovsynch at the levels of p=0.09, p=0.03, and p=0.23, respectively; ** Difference between Ovsynch & GnRH-Ovsynch, Ovsynch & eCG-Ov-
synch, and GnRH-Ovsynch & eCG-Ovsynch at the levels of p=0.04, p=0.02, and p=0.52, respectively; ***Difference between Ovsynch & GnRH-Ovsynch, Ovsynch
& eCG-Ovsynch, and GnRH-Ovsynch & eCG-Ovsynch at the levels of p=0.06, p=0.02, and p=0.24, respectively.
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Implementation of the GnRH-Ovsynch and eCG-Ovsynch pro-
tocols significantly reduced the interval between treatment and
pregnancy compared to the Ovsynch protocol (p=0.04 and
p=0.02, respectively, Table 1).
Pregnancy rate of cows at the 1st postpartum insemination was
significantly higher in the eCG-Ovsynch compared to the Ov-
synch protocol (p=0.02, Table 1). There was a tendency to in-
crease the pregnancy rate of cows at the 1st postpartum in-
semination following the implementation of the GnRH-Ov-
synch compared to the Ovsynch protocol (p=0.06, Table 1).
The effect of DIM on pregnancies per AI (P/AI) of cows fol-
lowing the implementation of Ovsynch, GnRH-Ovsynch,
and eCG-Ovsynch protocols is shown in Table 2. 
For the cows with DIM≤60 at the 1st AI the pregnancy rate of
cows in the eCG-Ovsynch protocol was significantly higher than
the Ovsynch protocol (p=0.03, Table 2).
For cows with DIM>60 at the 1st AI, the implementation of the
eCG-Ovsynch protocol could significantly increase the preg-
nancy rate of cows compared to the Ovsynch protocol (p=0.02,
Table 2).
For GnRH-Ovsynch protocol, there was a statistically signif-
icant difference between the pregnancy rate of cows with
DIM<60 compared to the cows with DIM>60 at the 1st post-
partum AI (p=0.03, Table 2). A similar result was achieved in
the eCG-Ovsynch protocol (p=0.05, Table 2).

DISCUSSION

In the recent study, there was a tendency to increase the di-
ameter of the largest follicle at GnRH2 following the imple-
mentation of the eCG-Ovsynch protocol compared to the Ov-
synch protocol (p=0.08). Various studies have shown that eCG,
with FSH-like effects, has beneficial effects on the growth and
development of the ovarian follicles in cows12,17,18. It was
demonstrated in the recent study that the ovulation rate of
cows at GnRH2 was increased significantly following the im-

plementation of the eCG-Ovsynch protocol compared to the
Ovsynch protocol (p=0.03). Although the implementation of
the GnRH-Ovsynch protocol increased the ovulation rate at
GnRH2 compared to the Ovsynch protocol, this increase was
not statistically significant (p=0.09). The growth rate of the
follicles was increased following eCG administration and pre-
sumably, the grown follicles had a higher quality and a greater
ability to secrete enough estrogen to induce an LH ovulato-
ry surge. Although the injection of 250 µg of GnRH stimu-
lated the growth of the ovarian follicles too, it seems that 750
IU eCG was more effective in that regard. It has been shown
that the effect of GnRH on the growth of the ovarian folli-
cles is exerted through the effect of GnRH on the anterior pi-
tuitary gland and the release of FSH and LH hormones19, while
eCG binds directly to follicle receptors and exerts its FSH and
LH like effects20. The half-life of GnRH is about 5 min21, FSH
is about 5 hrs22, LH is about 40 hrs23, and eCG is about 3 days24

in cows. Due to the fact that the eCG has effects similar to both
FSH and LH hormones and has a longer half-life than both
of them, it can stimulate the growth of ovarian follicles for
a longer period than GnRH. The longer half-life and greater
effects of eCG on follicles compared to the GnRH make it pos-
sible for more follicles to grow and ovulate at GnRH2 following
the implementation of the eCG-Ovsynch compared to the
GnRH-Ovsynch protocol.
It was found in the recent study that the implementation of
the GnRH-Ovsynch and eCG-Ovsynch protocols significantly
reduced the interval between treatment and pregnancy com-
pared to the Ovsynch protocol (p=0.04 and p=0.02, respec-
tively). Postpartum pregnancy depends on the ovarian re-
bound, macroscopic and microscopic uterine involution, and
the production of a qualified ovulatory follicle2. It seems that
both the GnRH-Ovsynch and eCG-Ovsynch protocols had
more success compared to the Ovsynch protocol in achiev-
ing the prerequisites for pregnancy at a shorter postpartum
period. This result is consistent with the results of a study that
showed the use of 400 IU eCG in the form of a CIDR-Ovsynch
protocol in anestrus dairy cows reduced the interval between
calving and pregnancy compared to the cows that did not re-
ceive eCG in the same protocol (p<0.01)17. Another study
showed that injection of 1000 IU eCG 3 days before the im-
plementation of the Ovsynch protocol significantly reduced
the interval between calving and pregnancy in anestrus
dairy cows compared to the Ovsynch protocol (p<0.05)13. The
results of another study showed that injecting 250 µg of GnRH
to anestrus dairy cows significantly reduced the interval be-
tween calving and pregnancy compared to cows in the con-
trol group which did not receive any treatment (p<0.001)18.
The results of the recent study showed that the pregnancy rate
of cows at the 1st postpartum insemination was significant-
ly higher in the eCG-Ovsynch compared to the Ovsynch pro-
tocol (p=0.02). There was a tendency to increase the pregnancy
rate of cows at the 1st postpartum insemination following the
implementation of the GnRH-Ovsynch compared to the Ov-
synch protocol in the recent study (p=0.06). These results in-
dicate the positive effects of using 250 µg GnRH or 750 IU
eCG 6 days before the implementation of the Ovsynch pro-
tocol to stimulate the growth of the ovarian follicles, ovari-
an rebound, and producing a qualified follicle that creates a
qualified CL to support the pregnancy. Various studies have
shown the beneficial effects of administering different dos-
es of eCG on the growth and development of ovarian folli-

Ovsynch 7/33 (17.5%)a 16/31 (34%)a 0.08
(n = 87)

GnRH-Ovsynch 10/29 (25.6%)ab 22/24 (47.8%)ab 0.03
(n = 85)

eCG-Ovsynch 17/28 (37.7%)b 25/18 (58.1%)b 0.05
(n = 88)

Total 34/90 (27.4%) 63/73 (46.3%) <0.01
(n = 260)

Significance * **

Table 2 - Effect of DIM on pregnancies per AI (P/AI) of cows following
the implementation of Ovsynch, GnRH-Ovsynch, and eCG-Ovsynch
protocols.

Studied DIM
P-value

groups ≤ 60 > 60

GnRH-Ovsynch=Injection of 250 µg GnRH 6 days before implementation of the
Ovsynch and fixed-time artificial insemination program; eCG-Ovsynch=Injec-
tion of 750 IU eCG 6 days before implementation of the Ovsynch and fixed-time
artificial insemination program; DIM=Days in milk; NS: Not significant; abcDifferent
superscripts in each column show significant difference. *Difference between
Ovsynch & GnRH-Ovsynch, Ovsynch & eCG-Ovsynch, and GnRH-Ovsynch &
eCG-Ovsynch at the levels of p=0.14, p=0.03, and p=0.23, respectively; **Dif-
ference between Ovsynch & GnRH-Ovsynch, Ovsynch & eCG-Ovsynch, and
GnRH-Ovsynch & eCG-Ovsynch at the levels of p=0.13, p=0.02, and p=0.24,
respectively.
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cles, the production of larger ovulatory follicles, and CL func-
tion that can produce more amounts of progesterone to stim-
ulate embryonic growth13,17,18. 
For the cows with DIM≤60 at the 1st AI in the recent study
the pregnancy rate of cows in the eCG-Ovsynch protocol was
significantly higher than the Ovsynch protocol (p=0.03).
Equine chorionic gonadotropin could effectively induce fol-
licular growth and ovarian rebound in this group of cows.
High-producing dairy cows experience a great NEB in the ear-
ly stages (DIM<60) of lactation and the NEB is reduced as
more days elapse from calving25. Negative energy balance sup-
presses follicular growth in cows and along with the disrup-
tion in the ovulation process, the 1st postpartum ovulation is
delayed2. Recent results confirm that in cows that are in-
seminated in a shorter postpartum period (DIM≤60), ad-
ministration of 750 IU eCG 6 days before implementation of
the Ovsynch causes a greater success in follicular growth, in-
duction of ovulation, and pregnancy compared to the Ovsynch
protocol. It was demonstrated in the recent study for cows with
DIM>60 at AI, the implementation of the eCG-Ovsynch pro-
tocol could significantly increase the pregnancy rate of cows
compared to the Ovsynch protocol (p=0.02). It has been
shown that as the DIM is increased and NEB is decreased, fol-
licular growth and the number of hormone receptors in the
cells of the follicle are increased in cows26. As a result, by in-
creasing the number of days since parturition the ability of
the cows to respond to hormonal stimuli to induce ovarian
rebound is increased, and the injection of 750 IU eCG appears
to be more effective than the injection of 250 µg of GnRH in
this regard. It was demonstrated in the recent study that im-
plementation of the GnRH-Ovsynch and eCG-Ovsynch
protocols to improve the pregnancy rate of anestrus cows fol-
lowing the 1st postpartum insemination is more effective in
cows with DIM>60 compared to the cows with DIM≤60 (Table
2). The results of the recent study showed that by increasing
the interval between calving and insemination in anestrus cows
the chance of pregnancy was significantly increased follow-
ing the implementation of the GnRH-Ovsynch and eCG-Ov-
synch protocols (Table 2). 

CONCLUSIONS  

Implementation of the eCG-Ovsynch and GnRH-Ovsynch pro-
tocols significantly reduced the interval between treatment and
pregnancy compared to the Ovsynch protocol. Implementa-
tion of the eCG-Ovsynch protocol increased the pregnancy rate
of cows at the 1st postpartum insemination compared to the
Ovsynch protocol. Implementation of the GnRH-Ovsynch and
eCG-Ovsynch protocols to improve the pregnancy rate of
anestrus cows following the 1st postpartum insemination is more
effective in cows with DIM>60 compared to the cows with
DIM≤60.

ACKNOWLEDGMENTS
The author thanks Dr. Moradi and Dr. Mohammadi for con-
ducting clinical trials and Ms. Majidi for collecting data.

References 

1. Peter A.T., Bosu W.T.K. (1986). Postpartum ovarian activity in dairy
cows: correlation between behavioral estrus; pedometer measurements
and ovulations. Theriogenology, 26: 111-115. 

2. Peter A.T., Vos P.L.A.M., Ambrose D.J. (2009). Postpartum anestrus in
dairy cattle: A review. Theriogenology, 71: 1333-1342.

3. Mwaanga E.S., Janowski T. (2000). Anoestrus in dairy cows: causes,
prevalence and clinical forms. Reprod Domest Anim, 35: 193-200. 

4. Markusfeld O. (1987). Inactive ovaries in high-yielding dairy cows befo-
re service: aetiology and effect on conception. Vet Rec, 121: 149-153. 

5. Rhodes F.M., Mc Dougall S., Burke C.R., Verkerk G.A., Macmollan K.L.
(2003). Treatment of cows with an extended postpartum anestrous in-
terval. J Dairy Sci, 86: 1876-1894. 

6. Fielden E.D., Harris R.E., Macmillan K.L., Shrestha S.L. (1980). Some
aspects of reproductive performance in selected town-supply dairy
herds. N Z Vet J, 131-132: 141-142. 

7. Mc Dougall S. (2010). Effects of treatment of anestrous dairy cows with
gonadotropin-releasing hormone, prostaglandin, and progesterone. J
Dairy Sci, 93: 1944-1459. 

8. Crowe M.A. (2008). Resumption of ovarian cyclicity in post-partum
beef and dairy cows. Reprod Domest Anim, 43(5): 20-28. 

9. Mc Dougall S., Compton C.W.R. (2005). Reproductive performance of
anestrous dairy cows treated with progesterone and estradiol benzoate.
J Dairy Sci, 88: 2388-2400. 

10. Noakes D.E., Parkinson T.J., England G.C.W. (2009). Veterinary repro-
duction and obstetrics. 9th ed., 197-198, 425-431, Saunders and Else-
vier, London. 

11. Bearden H.J., Fuquay J.W., Willard, S.T. (2004). Applied Animal Repro-
duction. 6th ed., 370-387, Mississippi State University, New Jersey. 

12. Shephard R.W. (2013). Efficacy of inclusion of equine chorionic gona-
dotrophin into a treatment protocol for anoestrous dairy cows. N Z Vet
J, 61(6): 330-336. 

13. Mohammadsadegh M. (2019). The impacts of eCG administration, 3
days before Ovsynch on the treatment of inactive ovary of dairy cows.
Rev Med Vet, 170(1-3): 110-116. 

14. Schmitt E.J. (2000). Overview of dairy reproductive physiology. In: Pre-
sented at: European Dairy Symposium.

15. Mc Dougall S. (2010). Comparison of diagnostic approaches, and a co-
st-benefit analysis of different diagnostic approaches and treatments of
anoestrous dairy cows. N Z Vet J, 58: 81-89. 

16. Edmonson A.J, Lean I.J., Weaver L.D., Farver T., Webster G. (1989). A body
condition scoring chart for Holstein dairy cows. J Dairy Sci, 72: 68-78. 

17. Bryan M.A., Bo G., Mapletoft R.J., Emslie F.R. (2013). The use of equi-
ne chorionic gonadotropin in the treatment of anestrous dairy cows in
gonadotropin-releasing hormone/progesterone protocols of 6 or 7
days. J Dairy Sci, 96: 122-131. 

18. Atanasov B., Mickov L., Esmerov I., Ilievska K., Nikolovski M., Doven-
ski, T. (2014). Two possible hormonal treatment methods for inducing
follicular growth in dairy cows with inactive -static ovaries. Maced Vet
Rev, 37(2): 171-177. 

19. Brown J.L., Reeves J.J. (1983). Absence of specific luteinizing hormone
releasing hormone receptors in ovine, bovine and porcine ovaries. Biol
Reprod, 29: 1179-1182. 

20. Popovski K., Kanchev L. (1998). Endocrinology of reproduction. 1st
ed., Veterinaren institut, Veterinaren fakultet, Skopje.

21. Karten M.J., Rivier J.E. (1986). Gonadotropin-releasing hormone analog
design. Structure-function studies toward the development of agonists
and antagonists: rationale and perspective. Endocr Rev, 7(1): 44-66. 

22. Deguettes Q., Fattal E., Moreau M., Lego E., Bochot A. (2020). Con-
trolled delivery of follicle-stimulating hormone in cattle. Int J Pharm,
590: 1-9. 

23. Mapletoft R.J., Steward K.B., Adams, G.P. (2002). Recent advances in
the superovulation in cattle. Reprod Nutr Dev, 42: 601-611. 

24. De Rensis F., Lopez-Gatius F. (2014). Use of equine chorionic gonado-
tropin to control reproduction of the dairy cow: A review. Reprod Do-
mest Anim, 49(2): 177-182. 

25. Drackley J.K., Dann H.M., Douglas G.N., Guretzky N.A.J., Litherland
N.B., Underwood J.P., Loor J.J. (2005). Physiological and pathological
adaptations in dairy cows that may increase susceptibility to peripartu-
rient diseases and disorders. Ital J Anim Sci, 4: 323-344. 

26. Diskin M.G., Mackey D.R., Roche J.F., Sreenan J.M. (2003). Effects of
nutrition and metabolic status on circulating hormones and ovarian
follicle development in cattle. Anim Reprod Sci, 78: 345-370. 

HESAM_435 imp_ok  11/04/22  13:39  Pagina 63


