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Abstract 

Oestrus resynchronisation (RES, Resynch) programmes for non-pregnant cows allow shortening the period between an 

unsuccessful insemination and the next attempt on the same cow. The protocol of oestrus RES may be started after ruling out 

pregnancy by means of ultrasonography carried out 28 days after insemination or after performing a test for pregnancy-specific 

glycoproteins (PAG) in blood or milk. The Resynch protocol can be based on a double application of prostaglandins, the 

OvSynch protocol, or hormonal therapy with exogenous sources of progesterone (CIDR intravaginal devices). The efficiency of 

the method depends on the functional state of the ovaries, the diameter of the corpus luteum, external factors, and the health and 

maturity of the cows. The present paper constitutes a comparison of research findings concerning the effectiveness of RES 

programmes.   
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Introduction 

Programmes of oestrus resynchronisation (RES) 

for non-pregnant cows are a way to shorten the period 

between an unsuccessful insemination and the 

following attempt on the same animal. Besides earliest 

possible insemination after parturition and maintenance 

of a high first conception rate (FCR), re-insemination 

of non-pregnant cows is one of the crucial aspects that 

determine success in cattle reproduction. It can be 

performed to the following scheme: 1) ruling out 

pregnancy; 2) starting hormonal therapy, i.e. induction 

of oestrus or possibly of oestrus and ovulation 

(OvSynch) along with timed artificial insemination 

(TAI); 3) introducing a cascade of hormonal 

programmes used in reproduction management; or  

4) simultaneous introduction of the aforementioned 

hormonal programmes, along with the earliest possible 

pregnancy diagnosis.    

Resynchronisation protocols describe the rules of 

hormonal intervention in the di- and pro-oestrus 

periods, which occur after an unsuccessful TAI 

procedure, or after ruling out pregnancy using an 

ultrasonography (US) scan on day 28 after 

insemination. Diagnosis of pregnancy by 

ultrasonography, which is made earlier than diagnosis 

made by rectal palpation, is a very useful tool that 

influences the reproductive capacity and efficiency of 

cows, especially in the context of occurrences of 

embryo mortality. Although cows which show heat 

symptoms without previous exogenous hormonal 

stimulation achieve a higher pregnancy rate than cows 

subjected to an oestrus synchronisation protocol, the 

period between parturition and the next pregnancy 

(open days) is in their case significantly higher than in 

the case of cows which have been subjected to TAI. 

Almost all RES programmes are based on 

prostaglandin F (PGF) and GnRH analogue (GnRH) 

injections at an appropriate time and dose (29). 

Early ruling out of pregnancy. Some non-

pregnant cows show clear oestrus symptoms early and 

are re-inseminated within 20–25 days; the remaining 

non-pregnant females can be detected only until the 

pregnancy diagnosis is performed. Bearing in mind that 
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the pregnancy examinations are mostly conducted at 

about 30, and sometimes even 45–60 days  after 

insemination, the period between an unsuccessful 

insemination and another oestrus cycle and 

insemination may be as long as four to eight weeks 

(10). For that reason, with a low calving rate (CR) late 

diagnosis may generally affect the reproductive result 

of a whole herd. The classic pregnancy detection 

methods include clinical per rectum examination, 

which is characterised by low invasiveness and high 

accuracy (41). At present, a standard procedure 

conducted in field conditions is pregnancy detection by 

means of US scan (10). This procedure allows 

diagnosing pregnancy between 25 and 30 days after 

insemination. However, early examination (25–27 days 

after insemination) is characterised by lower 

specificity, meaning that the females which are not 

found to be pregnant may actually be. The consequence 

of that may be an erroneous diagnosis, which, in the 

case of applying prostaglandin to a cow considered 

nongravid, may lead to economic losses resulting from 

a failed pregnancy and undesirable prolongation of the 

inter-pregnancy period (36). A US scan requires  

a portable ultrasound scanner of satisfactory quality,  

as well as experience gained in the course of 

examinations (25).  

Production of progesterone and the texture of the 

corpus luteum (CL) evaluated on US images change at 

the end of the oestrus cycle. Non-pregnant animals can 

be detected with 70% accuracy based on neural 

analysis of a US image of the CL and evaluation of its 

texture 18 days after insemination. At this stage, it is 

possible to decide on an appropriate oestrus RES 

programme. Special programmes may be pre-installed 

in US scanners for the evaluation of pertinent images 

and which support the diagnosis of early pregnancy 

(20).  An alternative to ultrasound examination is the 

detection of pregnancy-specific glycoproteins (PAG) 

(40, 49). They appear in the blood (and milk) of 

pregnant cows relatively early after successful 

insemination. PAG, which gradually increase until 

approximately day 240 of pregnancy, reach  

a concentration of >1 ng/mL in blood serum around 

day 28, and can then be detected by particular tests (12, 

13). A low concentration or lack of PAG corresponds 

to no pregnancy. For a short time, PAG have been 

determinable with so-called visual pregnancy tests 28 

days post insemination (dpi) in blood (heifer and cow) 

or milk (cow). Our and others’ observations indicate 

that such an examination can be carried out with high 

accuracy using whole blood, plasma, or serum as early 

as on day 25 (23) or even 24 post insemination (37). An 

advantage of the tests is their high specificity (24). 

Currently, they are an interesting alternative to a US 

scan in analogous periods – especially during mass 

examinations on large industrial cattle farms (10, 24). 

Early pregnancy diagnosis using progesterone tests or 

detection of early pregnancy factors (EPF) is at present 

of minor significance (15). Some hopes are also 

associated with defining the expression of certain genes 

and, possibly, with accurate validation of the 

echotexture and vascularisation of the CL around 18 

dpi (5, 45). Recent research indicates that it is possible 

to outline a mathematical model which allows 

pregnancy to be detected at 21 dpi based on the value 

of blood flow in corpora lutea, their size and 

echotexture of the uterus. The sensitivity and 

specificity of the method are 97%. Despite good 

results, at present it is not used on a wider scale in field 

conditions. However, this does not rule out the 

possibility of its use in the near future (45). 

Re-insemination after applying prostaglandin 

or using the OvSynch programme. The most 

frequently used tools for shortening the time to re-

insemination of non-pregnant cows are the injection of 

prostaglandin, the OvSynch protocol, or modifications 

of it (35, 44). A frequent element accompanying the 

protocol is a detailed, ultrasound examination of the 

ovaries of non-pregnant cows and targeted hormonal 

therapy (22, 27, 46).    

Resynchronisation (Resynch) after determination 

of the functional status of ovaries – short vs. long 

Resynch programme. In our recent study (21), non-

pregnant cows were divided into two groups: cows with 

a well-developed CL and those without a CL (NCL). 

Females from the first group were injected with 

cloprostenol (CLO) and inseminated according to the 

oestrus symptoms randomly after 80 h (CLO-80). In 

the second group, cows were inseminated depending on 

the size of the Graafian follicles at 16–23 h (PG-16) or 

24–30 h (PG-24) after GnRH application. The highest 

pregnancy rate was obtained in the CLO-80 and PG-16 

groups. The highest pregnancy rate among the cows 

without a CL was obtained as a result of progesterone 

intravaginal devices and injection of 500 μg of 

cloprostenol and 105 μg of buserelin 48 h later. The 

lowest pregnancy rate was observed in the protocol 

providing a single intramuscular application of 

buserelin.  

In non-pregnant cows with a CL, oestrus induction 

is a widely practiced tool, often paired with TAI. Two 

groups of non-pregnant cows were subjected to a 32 h-

Resynch programme or a short Resynch programme 

(SR). Cows with a CL of more than 15 mm in diameter 

and with Graafian follicles of more than 10 mm in 

diameter received the first prostaglandin (PG) injection. 

A second PG application was given 24 h later and  

a GnRH injection 32 h thereafter. TAI was conducted 

16 to 18 h after GnRH injection. The SR programme 

applied to pregnant cows with a CL shortened the time 

to the next pregnancy due to reduction of the period 

between inseminations, whereas in non-pregnant cows 

without a CL it resulted in a higher pregnancy rate per 

insemination (50).  

Similar results were obtained when OvSynch 

(OVS) or Ultra-OVS programmes were used after the 

presence of a CL had been discovered (PGF2α, 48 h 

after GnRH injection and 24 h after insemination). The 
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pregnancy rate on day 25 after TAI under the Ovsynch 

protocol was 28%. (18). The study of Sani et al. (44) 

indicates that the calving rate in re-synchronised 

oestrus after using the OvSynch protocol did not differ 

from the calving rate after applying more complex 

programmes using oestradiol (1 mg intramuscularly) 

and progesterone (1.9 g with intravaginal device). The 

highest calving rates (42.1%) were obtained after 

hormonal oestrus induction and insemination after 80 h. 

The results may, however, be improved by introducing 

US examination (Ultra-OVS) for the purpose of more 

optimal selection of cows according to the size of the 

CL and accompanying follicle. On that basis, it is 

possible to implement an individual oestrus and 

ovulation induction programme, with timed artificial 

insemination. Epidemiologic data indicate that 

implementing Ultra-OVS, it is possible to obtain  

a calving rate of 51.5% (52). The results indicate the 

advantage of ovulation synchronisation based on 

preceding US diagnosis over an injection of hormones 

without prior gynaecological examination (so-called 

random application of hormones).   

Nongravid animals which do not have a CL are 

injected with GnRH analogue or, in the case of 

suboestrus, the OvSynch programme is used. When 

comparing the use of prostaglandin injections for cows 

in which the CL was clinically or ultrasonographically 

defined as larger than 23 mm in diameter and random 

OvSynch on non-pregnant cows, no general differences 

were noted in the effectiveness of these hormonal 

programmes applied in dissimilar ways (30, 35). In the 

group of cows classified as non-pregnant at 32 dpi, lack 

of a CL was observed in 20%–30% of the cases. When 

subjected to RES, those cows had a 10% lower calving 

rate than cows with an active CL. In comparison to the 

control group, a shortened time before the next 

insemination to 22–23 days and a calving rate of 22% 

were obtained for three groups: cows which were 

injected with prostaglandin and inseminated according 

to external and internal heat symptoms, cows which 

demonstrated no heat symptoms, were administered 

prostaglandin, and inseminated 72–80 h later; and 

females which received prostaglandin and GnRH after 

another 48 h and inseminated according to heat 

symptoms (or, in the case of no heat symptoms, after 

GnRH application (48).  

Protocols to improve results of calving for cows 

with diseases of the reproductive system have been 

recently reported by Giordiano et al. (17). Their 

findings indicate that a similar calving rate was 

achieved for Ovsynch + progesterone (P4) and PreG-

Ovsynch programmes for cows without a CL, with  

a CL smaller than 15 mm, or cows with luteal ovary 

cysts on the day of pregnancy detection and for cows 

with a CL larger 15 mm and subjected to a Resynch 

programme using PGF2α. It was found that cows from 

both groups needed similar time until the next calving.  

The OvSynch programme for nongravid cows is 

used most frequently for oestrus RES regardless of the 

ovarian functional state. Its efficiency is determined by 

external factors as well as individual features. 

Programmes varied in efficiency and gave results 

which were not always satisfactory when 

implementations were investigated (28, 30, 32, 34, 38, 

52). It was also described that factors which influence 

the effectiveness of OvSynch/TAI programmes are the 

location of pastures, type of diet, breed, body condition, 

post-partum period, climate, geographical location, and 

progesterone level on the day of the first GnRH 

analogue injection (28, 32, 38, 52). Recent data using 

OvSynch in cows (group 1) whose pregnancy was 

recorded ultrasonographically or palpatively on days 31 

to 38 after insemination did not show any significant 

improvement of fertility, but in the group of previously 

examined cows (group 2), the rate of pregnancy 

diagnosed on day 61 after insemination was higher than 

in group 1 (34). After using the OvSynch protocol, 

McArt et al. (30) obtained similar calving rates as in 

the case of the UltraSynch programme, in which 

prostaglandin was injected only into those cows which 

had a CL of diameter more than 23 mm. Cows were 

next inseminated according to clinical oestrus 

symptoms. If the diameter of the CL was smaller than 

23 mm, the OvSynch programme was used. However, 

the average times until calving in the UltraSynch and 

OvSynch groups were 98 and 87 days, respectively. 

According to these authors (30), the effectiveness of 

UltraSynch can be significantly enhanced by improving 

the oestrus detection rate.  

In other studies, it was proven that in the case of 

NCL cows progesterone devices seemed to be a more 

effective therapy for anoestrus and non-pregnancy in 

cows than the Ovsynch protocol (22). 

Double application of PG with a 24-h interval. 

Barletta et al. (2) compared the effectiveness of the 

OvSynch protocol, OvSynch with additional PG 

injection, and OvSynch with a double dose of PG  

(50 mg of dinoprost) in one injection. Treating 

infertility in these ways, females were inseminated 16 h 

after the second dose of GnRH. The authors showed 

that a double injection of PG increased the percentage 

of females with complete luteolysis from 88% to 94%. 

Such an effect was not achieved when a double dose of 

PG was administered during one injection. 

Resynch of non-pregnant cows with the use of 

progesterone and its derivatives. In a difference from 

dairy cows, the programmes more frequently used in 

beef cows are those which are a combination of classic 

OvSynch and, for example, additional progesterone 

support (such as CoSynch with controlled internal drug 

release (CIDR)) (1, 3, 8, 27, 42). On the other hand, 

Wijma et al. (51) consider that the fertility of non-

pregnant cows can be improved by combining GnRH 

injection with progesterone support. Broader research 

on the use of synchronisation based on the OvSynch 

protocol with progesterone support was conducted by 

Bilby et al. (4). They aimed to determine the influence 

of exogenous P4 on the pregnancy rate defined during 



110 J.M. Jaśkowski et al./J Vet Res/63 (2019) 107-115 

 

insemination (TAI), initiated in two different periods 

after an unsuccessful insemination. After ruling out 

pregnancy at 32 dpi, the cows were subjected to RES 

with the use of one of the four protocols based on the 

OVS-56 programme: 1) RES 32 days after AI without 

P4 supplement (32 RES-CON); 2) RES 32 days after 

AI with progesterone supplement as CIDR applied at 

the moment of starting the programme (32 RES-

CIDR); 3) RES 39 days after AI without progesterone 

supplement (39 RES-CON), and 4) RES 39 days after 

AI with progesterone CIDR device applied at the 

beginning of the programme (39 RES-CIDR). Cows 

were inseminated earlier if oestrus occurred before the 

set date of insemination (4). 

The pregnancy rate was determined 32 and 60 

days after TAI. On the day of GnRH analogue and PG   

injections, cows were subjected to US examination of 

ovaries and blood samples were collected in order to 

measure the P4. The percentage of cows with a CL at 

the time of the first GnRH (G1) injection had no 

significant impact on the duration of treatment. 

However, the percentage of cows with a CL at the 

moment of PG injection was higher on day 32 RES 

subjects than in cows in which RES began on day 39 

after insemination (87.9% vs. 79.4%). The percentage 

of cows with a P4 level ≥1 ng/mL in blood during G1 

had no impact on the duration of treatment, but it was 

higher at the moment of applying prostaglandin  

among the cows selected for RES starting on day  

32 (86.5% vs. 74.3%). The treatment had no influence 

on the pregnancy rate after TAI (30.1% for 32 RES-

CON, 28.8% for 32 RES-CIDR, 27.5% for 39 RES-

CON, and 30.5% for 39 RES-CIDR).  

In a further study (3), it was demonstrated that the 

use of a CIDR progesterone intravaginal device for  

8 days increased the pregnancy rate, as the RES 

programme started on day 32 after an unsuccessful 

insemination (23.7% for CON vs. 28.0% for CIDR). 

The applied treatment had no impact on miscarriages. 

A higher pregnancy rate on day 60 after TAI was noted 

when progesterone supplement (CIDR, for 8 days) was 

applied in cows without a CL at the first GnRH 

injection (28.2% for CON-CL, 19.2% for CON-without 

CL, 27.0% for CIDR-CL, and 26.5% for CIDR-without 

CL). In addition, cows without CL and progesterone 

levels lower than 1 ng/mL demonstrated the following 

pregnancy rates: 27.8% for CON-high P4, 15.0% for 

CON-low P4, 25.0% for CIDR-high P4, and 29.4% for 

CIDR-low P4. 

The insertion of a CIDR device (1.38 g) for 8 days 

to replenish the P4 level increased the pregnancy rate 

of cows when RES was started on days 36–42 after 

insemination. That was not the case when RES was 

started on day 32. In a Polish study, it was confirmed 

that in absence of a CL, progesterone devices seem to 

be more effective in therapy of anoestrus and non-

pregnancy than the Ovsynch protocol (22).  

Bartolome et al. (3) published a complex 

programme of heat RES. It contained an effective 

timed artificial insemination based on PreSynch and 

OvSynch programmes combined with progesterone 

injections and re-insemination preceded by repeated 

supplementation with P4 (1.38 g) for 8 days 

(intravaginal device). According to the protocol, the 

cows received prostaglandin 38 and 24 days before the 

second insemination (i.e. on days 39 and 53 after the 

first insemination), GnRH on day 10, PG on day 3, and 

another GnRH analogue injection one day before 

insemination. Additionally, intravaginal CIDR devices 

were applied 10 and 3 days before insemination. Some 

cows received another CIDR device between days 14 

and 23 after insemination (Resynch CIDR). The 

remaining females served as the control group 

(Resynch control). Cows of both groups received  

a GnRH injection on day 23. Cows in oestrus between 

days 0 and 30 were re-inseminated at detected oestrus 

(RIDE). US examination to confirm pregnancy was 

done 30 days after insemination. Non-pregnant cows 

received PG injections, and after GnRH application, 

they were inseminated at random (on day 33 after  

a previous unsuccessful insemination). The animals 

were tested for pregnancy 30 and 55 days after 

insemination. The results showed that the use of  

a CIDR device combined with PreSynch and OVS had 

no significant impact on the pregnancy rate of cows 

which were re-inseminated after being previously 

found non-pregnant. It was 36.1% and 33.5% on days 

30 and 55, respectively. Cows from the control group 

without CIDR devices presented slightly lower 

pregnancy rates of 34.1% and 28.8%, respectively. It 

was further found that CIDR application prior to 

insemination resulted in a decrease in pregnancy losses 

compared to cows without devices (7.0% vs. 15.6%). 

On the other hand, application of CIDR devices 

between 14 and 23 days after the first insemination had 

no impact on the pregnancy rate on days 30 and 55 

(24.7% and 22.7%, respectively) in comparison to cows 

who did not receive a CIDR device (28.6% and 25.3%, 

respectively). It is worth noting that these programmes 

did not include prior US examination of the ovaries.   

In research conducted on Nelore cattle (bos 

indicus), two hormones were compared by being used 

separately to synchronise the follicle wave: oestradiol 

benzoate (EB) and gonadoliberin (a GnRH analogue). 

Additionally, norgestomet was implanted at the time of 

application of one of the hormones. Pregnancy was 

tested by ultrasonography seven days after removing 

the implant from the ear. Nongravid heifers received an 

injection of prostaglandin and 1 mg of oestradiol 

cypionate 48 h after insemination. The pregnancy rates 

after the first TAI were similar for EB and GnRH at 

41.9% and 41.5%, respectively. However, heifers 

treated with EB had a higher calving rate after RES 

(49.3%) than heifers injected with GnRH (37.2%). It 

was stated that the application of 1 mg EB on day 22 

after the first TAI in heifers with unknown pregnancy 

status resulted in higher pregnancy rates in RES than 

the application of GnRH (43).                
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Sponges containing 300 mg of medroxyprogesterone 

(MAP) were also used in cows to re-synchronise 

oestrus. They were introduced into the vagina 13 days 

after TAI and removed at 20 dpi. At the same time,  

1 mg of oestradiol benzoate was applied. This method 

of RES allowed the period between TAI and the next 

insemination to be shortened to 37 days. The rate of 

pregnancy in cows after pursuing the programme was, 

however, barely better than half that of females which 

were not subjected to the programme (6).       

Oestrus resynchronisation. Various detectors are 

used in order to improve oestrus detection and 

insemination results. They are mainly based on 

registering increased activity proportional to cows’ 

sexual cycles and include pedometers, accelerometers, 

and activity meters (26, 31). Combining oestrus RES 

and electronic oestrus detection may be an important 

element in shortening the period until the next 

insemination. One of the first experiments undertaken 

in this field compared the fertility of cows subjected to 

a hormonal programme during the second and 

subsequent inseminations (16). The goal of that 

experiment was to improve the fertility of cows due to 

monitoring of their physical activity and insemination 

as dictated thereby (AIAct) and pre-synchronisation of 

females which did not show predictive activity and 

their TAI by means of the Ovsynch programme (non 

AIAct). Cows from the control group (CON) were 

subjected to the programme, which combined AIAct 

and TAI after prior use of the Ovsynch programme. 

Excluding pregnancy by means of US examination at 

31 dpi, cows were assigned to control and treatment 

groups and subjected to RES according to the following 

patterns. In the event of no pregnancy, the control 

group (CON-AIAct) was resynchronised according to 

the Ovsynch-56 protocol (GnRH, PG 7 days later, 

GnRH56 h thereafter, insemination after 16 h). In the 

treatment groups (TRT), females with a CL ≥20 mm 

(TRT-CL) received an injection of PG one day after 

ruling out pregnancy, whereas cows without a CL or 

with a CL ≤20 mm (TRT-NoCL) received GnRH on 

day 3. In physically inactive cows from the TRT-CL 

and TRT-NoCL groups, an Ovsynch+CIDR 

programme was used (GnRH/- CIDR device for 8 days, 

application of PG 5 days after removal of progesterone 

device; PG injection 24 h later; GnRH after 32 h, and 

insemination 16 h thereafter) 9 and 7 days after PGF2α 

or GnRH injection, respectively.  

The probability of pregnancy until the 270th day in 

milk (DIM) was similar between cows from the CON 

and TRT groups, but it was dependent on their number 

of lactations and was higher in primi- than in 

multiparous cows. Neither were differences noted in 

the average number of days to calving when comparing 

the control and treatment groups. The estimated chance 

for pregnancy until the 104th DIM was similar between 

control and treated cows. Pregnancy was most 

frequently noted at 161 dpi in the CON group and at 

178 dpi in the TRT group. Despite a higher percentage 

of cows demonstrating increased physical activity in 

the experimental (treated) group (AIAct) (29% and 

10% for TRT and CON, respectively), the average 

number of days after insemination until pregnancy was 

detected in this group was higher (by 17 days) than in 

the control group (10 days). Thus, no significant 

influence of combining electronic heat detection and 

hormonal programmes was detected in relation to 

cows’ general fertility (14). 

Table 1 presents selected RES programmes and 

their effectiveness. 

Hormonal programmes in relation to new 

methods of early pregnancy diagnosis. In cows 

subjected to oestrus and ovulation synchronisation in 

combination with TAI, diagnosis of pregnancy is 

mostly undertaken 32 dpi. Non-pregnant cows, 

regardless of their ovarian function, are subjected to an 

added RES (39). In such cases, the Ovsynch protocol is 

initiated on days 25 or 26 after TAI (ReSynch-19, 

ReSynch-21, ReSynch-25, or ReSynch-26), which 

allows the number of days until calving to be reduced 

and the pregnancy rate among dairy cows to be 

increased (33, 51). Earlier initiation of oestrus RES is 

possible due to newer methods of early pregnancy 

diagnosis (ultrasonography and visual pregnancy test). 

However opinions vary regarding the use of tools for 

early pregnancy diagnosis in combination with TAI 

programmes. Although injecting pregnant cows with 

GnRH 19 days after the first TAI did not result in 

iatrogenic embryo loss, it did lower the calving rate in 

comparison to the rate obtained with the initiation of 

the Resynch programme 26 or 33 days after the first 

TAI (11). Similarly, RES with the use of GnRH 

injected on day 21 after AI, for the purpose of initiating 

a TAI protocol before pregnancy diagnosis (day 28 

after AI), did not influence the pregnancy rate or 

pregnancy loss rate in dairy cows (7). According to 

Silva et al. (46), an early RES after PAG-ELISA did 

not have any impact on the calving rate after TAI, but it 

reduced the number of days between ruling out 

pregnancy and calving. In relation to TAI, early 

pregnancy tests may increase the number of calved 

cows in comparison with a transrectal US examination 

at a later time point after insemination. RES of cows 

using the OvSynch programme in the case of early 

(PAG ELISA, 27–34 days after insemination in an 

early resynchronisation (ER) group) or late pregnancy 

diagnosis (palpative pregnancy diagnosis, 35–52 days 

after insemination in a late resynchronisation (LR) 

group) had no impact on the inter-pregnancy period, 

although the percentage of non-pregnant and re-

inseminated cows was higher in the ER group than in 

the LR group (47). 
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Table 1. Resynchronisation programmes for heat and their effectiveness 

Day and 

method of early 

pregnancy 
examination  

(after TAI) 

 

Programme and 

day after TAI 

Day after AI 

and method of 

traditional 
pregnancy 

examination 

Method of 

ovary 

examination in 
non–pregnant 

cows and 

criteria for the 
diagnosis of 

functional 

structures on 
the ovaries 

Hormonal 

programme 

after 
pregnancy 

examination 

 

Pregnancy 

rate (%) 

 
 

Comments References 

18 d expression 

of Oas1 
and plasma 

progesterone 

concentration 

Resynch-21 27 d after TAI 

– TU 

No functional 

evaluation of 
ovarian status 

PG 19 d + 

GnRH 12 d 
after TAI 

50 

51.7 

 Green et 

al. (19) 

13 and 20 d  
progesterone 

concentration in 

milk 

13 d EB+MAP 
13–20 d after 

TAI 

 
Control – no 

MAP 

45 d after TAI 
– palpation per 

rectum 

No functional 
evaluation of 

ovarian status 

  
22.8 

 

47.4 

EB+MAP  
Significant 

reduction of the 

period from TAI to 
RES 

Cavestany 
et al. (6) 

 

 

- 

Resynch-19 

Resynch-26 

Resynch-33 

 
 

28 d after 

TAI-TU and 

68 d after TAI 

– palpation 
per rectum 

 

 

No functional 

evaluation of 

ovarian status 
 

 

 

 

- 

 

 
 

 

23 

34 

38 

 
 

 

 

 

 
 

Fricke et 

al. (11) 

 

 
 

 

21 d plasma 

progesterone 

concentration  

Resynch-21 

Control 

26 d after TAI-

TU  

35 d after TAI 
– palpation per 

rectum 

No functional 

evaluation of 

ovarian status 

 33.1 

33.6 

no significant 

differences in the 

extent of pregnancy 
losses between 21 

and 28 d after TAI 

Chebel et 

al. (7) 

 22 d EB+NOR 

22d GnRH + 
NOR 

30 d after TAI-

TU 

No functional 

evaluation of 
ovarian status 

 49.3 

37.2 

 Sa Filho et 

al. (43) 

 Short Resynch 

(immediately 
after NPD) 

 

 
 

 

OvSynch 
(immediately 

after NPD) 

32 d after TAI-
TU 

TU 

CL > 15;  
follicle > 10 

mm 

 
 

TU 

CL < 15;  
follicle < 10 

mm 

 

 
 

 

 

 

32.8 
 

 

 
32.7 

Average time for 

effective 
insemination – 95 d 

 

Average time for 
effective 

insemination 

 – 70 d 

Wijma et 

al. (50) 

 OvSynch 31 d 

after TAI 
 

OvSynch 31 d 

after TAI 

31 d after TAI-

TU  
 

38 d after TAI 

– palpation per 
rectum 

 
 

No functional 

evaluation of 
ovarian status 

 

 
 

28.6 

 
 

 

 
 

26.4 
 

 

 

Minimum 

economic 
differences depend 

on the date of 

pregnancy 
examination  

 
No significant 

differences in the 

reproduction of 
cows 

 

Pereira et 

al. (34) 

 14-23 d CIDR 

+ OvSynch 23 
d 

Control group 

without CIDR 

 

 

30 d  

after TAI-TU 
 

 

 

No functional 

evaluation of  
ovarian status 

 

 

 

PG 30 d 

 
PG 30 d 

 

 

 

24.7 

 
28.6 

 

 

 

7% pregnancy 

losses 
 

15.6% pregnancy 

losses 

Bartolome 

et al. (3) 
 

 

 

 

 

 N-CIDR 
U-CIDR 

OvSynch 

 

28 d after TAI-
TU 

No functional 
evaluation of 

ovarian status 

 35.9 
29.6  

21.2 

 El-
Tarabany 

(9) 

TU – transrectal ultrasonography; CL – corpus luteum; CIDR – controlled internal drug release; TAI – timed artificial insemination;  
EB – oestradiol benzoate; MAP – medroxyprogesterone acetate; NOR – norgestomet; NPD – nonpregnancy diagnosis; N-CIDR – new 

CIDRsynch; U-CIDR – reused CIDRsynch 
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On the other hand, using pre-synchronisation of 

the oestrus cycle in dairy cows administered GnRH by 

injection seven days before initiating the RES protocol 

or given a CIDR device in the RES protocol resulted in 

a higher pregnancy rate after another AI RES than that 

in the cows from the control group (8). An original 

method of shortening to 21 days the period between the 

first TAI, the ruling out of pregnancy and subsequent 

insemination is proposed by a method based on early 

detection of pregnancy along with use of appropriate 

hormonal intervention (19). It involves estimating 

(using pre-defined border values) the mRNA 

expression level of 2’-5’ oligoadenylate synthase1 gene 

(Oas1) in leukocytes, and the concentration of 

progesterone in blood plasma on day 18 after TAI  

(day 0). It was found that heifers which did not 

conceive after the first TAI had a higher Oas1 mRNA 

abundance on the day of PG injection (3 days before 

TAI) than pregnant heifers. On day 18 after TAI, 

however, it was observed that pregnant heifers had  

a fivefold higher mRNA abundance of the Oas1gene in 

comparison with non-pregnant females. Further 

measures on non-pregnant heifers involved an 

application of prostaglandin on day 19, GnRH two days 

later, and TAI. 

The abovementioned research is of a preliminary 

nature, although it already indicates the existence of 

new possibilities in the field of early pregnancy 

diagnostics in combination with simple targeted 

hormonal intervention. They may reduce the use of 

hormones in fertility management programmes or 

contribute to the reduction in the number of open days.   
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