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Introduction

The Ovsynch protocol developed by Pursley et al. [21] is 
known as timed artificial insemination (TAI). This protocol 
stimulates bovine ovulation by means of the sequential 
administration of GnRH, followed by PGF2α seven days later, 
and lastly, a final GnRH injection 48 hours after the PGF2α 

injection. In a previous study conducted to determine the 
optimum insemination time in cows, pregnancy rates were 
found to be high during the 16 hours post-administration of 
the final GnRH dose, while pregnancy rates were observed to 
have fallen in procedures performed after 24 hours [23]. In 
lactating cows, the use of the Ovsynch protocol between days 

5 and 12 of the cycle increased pregnancy rates at a higher 
level, compared to its use at any other time of the cycle [29]. 
When the Ovsynch protocol is initiated at any time during the 
cycle, the synchronization rates achieved after administering 
a second GnRH dose are reported to vary between 71.4 and 
87% [9, 15, 29].

The injection of a single dose of PGF2α 10 or 12 days prior 
to the Ovsynch protocol is reported to improve pregnancy 
rates in cows [5, 19]. The injection of a single dose of 
PGF2α 3 days, 10 days, or 12 days prior to timed artificial 
insemination has been reported not to produce successful 
results for pregnancy rates [4, 16, 17]. Cartmill et al. [4] 
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RÉSUMÉ

Les effets du protocole Cosynch-56 sur le taux de gestation de vaches et 
génisses pré-synchronisées avec une dose unique de PGF2α

L’objectif de cette étude était d’évaluer le taux de gestation après insémination 
artificielle (TAI) suite à une présynchronisation avec une dose unique 
de PGF2α dix jours avant un protocole Cosynch-56 chez des vaches et 
génisses croisées de race Brown Swiss. Le groupe I (GI) constitué de 89 
vaches et de 39 génisses a reçu une injection de  PGF2α dix jours avant 
le protocole CoSynch-56 tandis que le groupe II (GII) constitué de 82 
vaches et de 38 génisses a suivi le protocole Cosynch-56 seul. La gestation 
a été évaluée en utilisant l’échographie 30-35 jours après TAI. Les taux 
de gestation ne diffèrent pas significativement entre GI et GII (34,4% 
et 28,3%, respectivement). Cependant, le taux de gestation différait 
significativement (P <0,05) entre les vaches et les génisses en GII (34,1% tt 
15,7%, respectivement). En outre, les taux de gestation chez les génisses en 
GI était significativement plus élevée (P <0,01) que celui des génisses en GII 
(41,0% et 15,7%, respectivement). La gestation n’a pas été observée chez les 
génisses GII ayant des concentrations plasmatiques en progestérone <1 ng/
ml. En conclusion, la présynchronisation avec PGF2α avant un protocole 
Cosynch-56 a pas amélioré le taux de gestation chez les génisses croisées 
Brown Swiss mais pas chez les vaches. En outre, les niveaux de progestérone 
élevés améliorent le taux de gestation chez les vaches et génisses soumis au 
protocole Cosynch-56.
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found that presynchronization with PGF2α 12 days prior to 
the Ovsynch protocol reported not to enhance pregnancy 
rates in multiparous cows and cows in their first lactation.

Performing artificial insemination simultaneously with 
the second GnRH injection of the Ovsynch protocol is known 
as the Cosynch protocol [12]. This protocol not only saves 
time, but also reduces the number of procedures required 
for each cow [26]. In the Presynch+Ovsynch protocol used 
in cows, if the timing of the second GnRH injection of the 
Ovsynch protocol and artificial insemination is arranged 
between 48 and 72 hours, this is referred to as the modified 
Cosynch protocol [20]. Sterry et al. [26] did not find any 
statistically significant difference between the pregnancy rates 
achieved in lactating cows with the use of the Cosynch-48 or 
Cosynch-72 protocols after the Presynch procedure. Some 
studies have demonstrated no statistical difference between 
the pregnancy rates achieved with the Ovsynch and Cosynch 
protocols in cows [12, 24]. The aim of the study was to evaluate 
pregnancy rates to TAI after presynchronization with a single 
dose of PGF2α ten days before Cosynch-56 protocol. The aim 
was to stimulate ovulation at the most appropriate time so as 
to achieve high pregnancy rates in the herd, by initiating the 
Cosynch-56 protocol between days 5-12 of the sexual cycle, 
10 days after the PGF2α injection.

Material and methods

ANIMALS

This study was conducted using crossbred Brown Swiss 
cows and heifers grazing free range pastures between April 
to July, 2010. The cows and heifers were selected randomly.  
It was determined that the cows in Group I were between 
110.97±88.47 days postpartum and the cows in Group II were 
between 110.58±74.53 days postpartum (P>0.05). The body 
condition score of the animals was measured as described by 
Edmonson et al. [6], on a scale of 1 (emaciated) to 5 (obese). 
The body condition score (BCS) was 2.28±0.43 in Group I 
and 2.40±0.47 in Group II (P>0.05). The mean milk yield 
per cow per lactation was 3156±1495 litres in Group I and 
3291±1555 litres in Group II (P>0.05). It was determined that 
the cows were milked once a day around 7-8 pm during the 
period of lactation. The average age of the cows was 5.2±1.6 
years in Group I and 5.0±1.7 years in Group II. The average 
age of the heifers in Group I and Group II at the onset of the 
study was determined to be 2.3±0.7 years and 2.2±0.6 years, 
respectively.

STUDY PROCEDURE

Group I (n=128)
The cows averaged 103 d in milk at the time of the first 

PGF2α injection. A single intramuscular (IM) 2-ml dose 
of PGF2α (Estrumate®, 250 µg cloprostenol, CEVA-DIF, 
Istanbul, Turkey) was given to the cows (n=89) and heifers 
(n=39), and 10 days later the Cosynch-56 protocol was 
initiated. According to this protocol, a 2-ml IM dose of 

GnRH (Ovarelin®, 50 µg Gonadorelin diacetate tetrahydrate, 
CEVA-DIF, Istanbul, Turkey) was administered on day 0. 
Seven days later, the animals received an IM injection of 2 
ml of PGF2α (Estrumate®). Fifty-six hours after administering 
PGF2α, artificial insemination was performed. Insemination 
was performed by depositing sperm into the corpus uteri. 
Immediately after this procedure, a 2-ml IM injection of 
GnRH (Ovarelin®) was administered. Two experienced 
veterinarians performed all AI.

Group II (n=120)
The cows averaged 113 d in milk at the time of the first 

PGF2α injection. The cows (n=82) and heifers (n=38) in this 
group were not given PGF2α before the Cosynch-56 protocol 
for presynchronization. The other procedures applied were 
the same as in the first group. 

Figure 1: Treatment protocols in cows and heifers

PROGESTERONE ANALYSIS

Jugular blood samples were taken from all animals 
in both groups and collected into EDTA-coated tubes 
before administering PGF2α 10 days before the Cosynch-56 
protocol, on the day the Cosynch-56 protocol began (day 0), 
and before administering PGF2α on day 7 of the Cosynch-56 
protocol. Plasma was extracted from these samples with 
refrigerated centrifugation at 3000 rpm and stored in a deep 
freezer at -20 0C to measure progesterone levels. Progesterone 
measurement was conducted using the radioimmunoassay 
(RIA) method with commercial kits (Immunotech®, France), 
and in accordance with the manufacturer’s instructions. The 
intraassay and interassay coefficients of variation of the kits 
that were used were 6.5% and 7.2%, respectively.

STATISTICAL ANALYSIS

Statistical analyses were performed using SAS (Version 
9.2, SAS Institute, Inc., Cary, NC). Microsoft Excel (Microsoft 
Corp., Redmond, WA) was used for the statistical analysis 
of the individual characteristics of the animals. The T-test 
was used to determine the statistical results for the BCS of 
the cows and heifers in the two groups, as well as for milk 
production. The pregnancy rates were analysed using the 
chi-square test. A value of P<0.05 was considered statistically 
significant.

Group I (n=128)     after 56 h

day -10 day 0 day 7 day 10

PGF2α            GnRH             PGF2α                     AI+GnRH

Group II (n=120)                                     after 56 h

day -10 day 0 day 7   day 10

GnRH PGF2α           AI+GnRH

Figure 1. Treatment protocols in cows and heifers
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Results
Pregnancy rates achieved in the cows and heifers 

following the first insemination are presented in Table I. 
Evaluation of both cows and heifers demonstrated that no 
statistically significant difference existed between the total 
pregnancy rates achieved in GI and GII (P<0.05, 34.4% 
and 28.3%, respectively). While the pregnancy rates of the 
cows and heifers in GI did not differ significantly (31.5% 
and 41.0%, respectively, P>0.05), the difference between 
the pregnancy rates achieved in the cows and heifers in GII 
on initial insemination was statistically significant (P<0.05; 
34.1% and 15.7%). The pregnancy rate of the heifers in GI 
was also significantly higher than it was in GII (P<0.01; 
41.0% and 15.7%).

The total pregnancy rates of the cows and heifers included 
in GI and GII, according to the plasma progesterone level 
measured at the time of the first GnRH injection of the 
Cosynch 56 protocol (Day 0) being lower or higher than 
1ng/ml, are shown in Table II. It was ascertained that the 
pregnancy rate of the animals included in GI, which had a 

plasma progesterone level ≥1ng/ml, was higher than that of 
those included in GII. The difference observed between the 
two groups was found to be statistically significant (P=0.04). 
The pregnancy rates of the animals with serum progesterone 
levels <1ng/ml did not differ significantly.

The cows and heifers included in the two groups were 
compared for their pregnancy rates determined according to 
the plasma progesterone level at the time of the first GnRH 
injection of the Cosynch 56 protocol (Day 0) being ≥ 1ng/
ml (H) or <1ng/ml (L). In the cows and heifers with plasma 
progesterone levels higher than 1ng/ml, a PGF2α injection 
prior to the Cosynch protocol was determined to have 
increased pregnancy rates significantly in both cows (P=0.03) 
and heifers (P=0.008). No difference was determined between 
the pregnancy rates of the cows and heifers with plasma 
progesterone levels lower than 1 ng/ml (Table III).

Discussion

The coincidence of the first GnRH injection of the 
Ovsynch protocol with the first three days of the follicular 

Treatment protocol

GI
(%)

GII
(%)

Cows 31.5
(28/89)

34.1A

(28/82)

Heifers 41.0a

(16/39)
15.7b,B

(6/38)

Total 34.4
(44/128)

28.3
(34/120)

a:b: p<0.01; A:B: p<0.05

Table I: Pregnancy rates on first insemination in cows and heifers using the treatment protocol 

P4 (H)

Groups Cows+Heifers 
n

Pregnancy 
% P

GI 54 42.6a

(23/54)
a:b: p=0.04

GII 68 25.0b

(17/68)

P4 (L)

Groups Cows+Heifers 
n

Pregnancy 
% P

GI 74 28.4
(21/74)

0.6
GII 52 32.7

(17/52)

Table II: Pregnancy rates detected in both groups (cows and heifers) for plasma progesterone levels ≥ 1ng/ml (H) and <1ng/ml (L) at the time of the first 
GnRH injection of the Cosynch 56 protocol (Day 0)
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wave causes the dominant follicles, existing at the time of the 
PGF2α injection, to lose their dominance and a new follicular 
wave to start. The dominant follicle formed after the new 
wave does not reach a size adequate for ovulation at the time 
of the second GnRH injection [22]. It has been reported that 
the initiation of the Ovsynch protocol between days 5 to 12 
of the cycle, increases the ovulatory response at the time of 
the first GnRH injection [2, 29] as well as the pregnancy 
rate per insemination [29]. While some research suggest 
that presynchronization with PGF2α prior to the Ovsynch 
protocol increases the pregnancy rates achieved [7, 10, 18], 
some other research have indicated no significant difference 
to occur in pregnancy rates with presynchronization [12, 16, 
17, 24]. Even though the synchronization rate achieved is 
higher in cows than in heifers when the Presynch protocol is 
applied prior to the Ovsynch protocol, the pregnancy rates of 
the cows were found to be significantly lower than that of the 
heifers. In heifers were significantly higher with progesterone 
levels higher than 1ng/ml prior to PGF2α injection [14]. In the 
present study, it was observed that while the administration 
of PGF2α prior to the Cosynch protocol did not increase the 
pregnancy rate of the cows, it significantly increased the 
pregnancy rate of the heifers (P<0.01). It is clear that heifers 
respond better to the effect of high levels of progesterone on 
the uterus and ovaries, depending on better uterine health, 
variations in follicular development and the relationship 
between the corpus luteum and uterine axis [1, 3, 13, 14, 27]. 
Researchers attribute the low pregnancy rates achieved with 
the Cosynch-56 protocol without previous administration of 
PGF2α to the corpus luteum (CL), formed as a result of the 
induction of small follicles after GnRH injections in heifers, 
having a short lifespan and reducing fertility [28].

Gordon et al. [14] determined that pregnancy rates 
in heifers with a progesterone level higher than 1 ng/
ml prior to the PGF2α injection were significantly higher. 
These researchers also found that pregnancy rates in cows 
and heifers with progesterone levels greater than 1 ng/ml 
during the first GnRH injection of the Ovsynch protocol 
were significantly higher than those of cows and heifers 

with progesterone levels less than 1 ng/ml. Similarly, in the 
present study, it was determined that the administration of 
PGF2α prior to the Cosynch protocol in cows (P=0.03) and 
heifers (P=0.008) with plasma progesterone levels higher 
than 1 ng/ml at the time of the first GnRH injection of the 
Cosynch protocol significantly increased pregnancy rates. 
On the other hand, no significant difference was observed 
in the pregnancy rate of animals with plasma progesterone 
levels lower than 1ng/ml following the application of this 
procedure. This suggests that the administration of PGF2α 
prior to the Cosynch-56 protocol induces a better response in 
animals (cows and heifers) with a periodical CL. The reason 
for the pregnancy rates of the cows and heifers in GI being 
high could be either the dominant follicle containing a fertile 
oocyte with an existing CL that produces progesterone or the 
dominant follicle continuing to grow until it matures and 
ovulation occurs, as reported by Smith and Stevenson [25]. 
Furthermore, studies have reported that high progesterone 
concentrations prior to insemination have a positive effect 
on the development of ovulatory follicles [14, 18]. High levels 
of fertility have also been demonstrated in animals affected 
by high concentrations of progesterone prior to the PGF2α 
injection [8]. Similarly, the present study demonstrated that 
the administration of a single dose of PGF2α to animals with 
high plasma progesterone levels before the initiation of the 
Cosynch protocol increased pregnancy rates. 

In conclusion, it was determined that the administration 
of a single dose of PGF2α prior to the Cosynch protocol did not 
increase pregnancy rates in cows, but significantly increased 
pregnancy rates in heifers. It was concluded that pregnancy 
rates could be raised in heifers and cows if procedures are 
conducted when there is an active corpus luteum with high 
levels of progesterone. 

Acknowledgements

This study was supported by the Scientific Research 
Project Coordinator’s Office at Kafkas University (Project no: 
2010-VF-09).

GI GII
PP4 (H) 

n
Pregnancy 

(%)
P4 (H) 

n
Pregnancy 

(%)

Cows 41 39.0a   (16/41) 54 29.6b   (16/54) a:b:p=0.03

Heifers 13 53.8c     (7/13) 14 7.1d       (1/14) c:d:p=0.008

GI GII
PP4 (L) 

n
Pregnancy 

(%)
P4 (L) 

n
Pregnancy  

(%)

Cows 47 25.5   (12/47) 29 41.4   (12/29) 0.1

Heifers 27 33.3     (9/27) 23 21.7      (5/23) 0.3

Table III: Pregnancy rates of cows and heifers in both groups according to the plasma progesterone levels at the time of the first GnRH injection of the 
Cosynch 56 protocol (Day 0) being ≥ 1ng/ml (H) or <1ng/ml (L).
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