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Controlled internal drug release (CIDR) is superior to improve the 
conception rate in adult cows and heifers with metestrus bleeding

Introduction

Efficient reproductive performance is essential to improve cattle pro-
duction (Consentini et al., 2021). Cattle production is mainly divided into 
two divisions: dairy production and beef production. However, in most of 
the developing countries, the same cows are used for both beef and milk 
production and therefore have a ‘dual purpose’ breeding aim (Galina and 
Geffroy, 2023).

Cows are known as a polyestrous animal species with estrous cycle 
throughout the year regardless the season. The estrous cyclicity contin-
ues except during pregnancy, about 6 weeks postpartum, and with cer-
tain pathological conditions (Perera, 2011). The average duration of estrus 
phase (period of sexual receptivity) is about 15 hours with a wide range of 
hours according to some factors including the breed, season, presence of 
bull, milk yield (Mičiaková et al., 2018; Pérez-Marín and Quintela, 2023). 
In cows, spontaneous ovulation takes place during the metestrus phase, 
about 12 hours after the end of estrus phase (Temesgen et al., 2022). 

Metestrus phase is characterized as a period of hormonal transition 
from threshold estrogen (E2) levels during the estrus phase to maximum 
progesterone (P4) levels during the subsequent diestrus phase (Filant 
and Spencer, 2014). About 48 hours after the start of metestrus phase, 
cows and heifers may show a bright red sanguineous bloody discharge, 
coming mainly from the uterine blood vessels. And this phenomenon oc-
curs irrespective to both service and conception (Dellinger et al., 2008). 
Metestrus bleeding occurs with higher incidence in heifers than in mature 
cows, likely due to rupture of the endometrial capillaries (Larson and Ran-
dle, 2008), as a process of diapedesis with denudation of the endome-
trial epithelium (Raven et al., 1948). The spiral shape of the endometrial 
capillaries in mature cows reduces the blood pressure effect (Sugiura et 
al., 2018). Despite, the fact that the appearance of metestrual bleeding 
discharges does not mean failure of conception, cows and heifers with 
metestrual bleeding have least chance to conceive (Giri and Yadav, 2000). 
Such failure of conception has been previously reported in both cows 
and heifers with metestrual bleeding (Kishore, 2006). Generally, the exact 

cause of conception failure or repeat breeding is not clear in many cases 
as unexplained infertility problem (Hassaneen et al., 2023). However, such 
infertility is likely due to either failure of fertilization or embryonic death. 
In addition, metestrual bleeding is an emerging predisposing of repeat 
breeding cows (Giri and Yadav, 2000).

Different managemental and therapeutic trials has been considered 
to improve the conception rate of repeat breeder cows and heifers with 
metestrus bleeding. Antimicrobial treatment was previously reported as 
the treatment of choice (Kutty, 2005), while hormonal based treatments 
such as  gonadotrophin releasing hormone (GnRH) or P4 were consid-
ered as more effective alternatives to improve conception in such ani-
mals with metestrus bleeding (Marnikov and Vassilev, 1986; Kishore et al., 
2005). Other studies reported the use of double insemination to improve 
conception rate in repeat breeding cows (Fleischmann, 1990; Sharma et 
al., 2002) 

Therefore, the current study aimed to compare the efficiency of 
hormonal-based treatments including controlled internal drug release 
(CIDR), GnRH, PGF2α to other approaches such as double insemination 
or even no treatment (control) on conception rate of cows and heifers 
showing metestrual bleeding.

Materials and methods

Clinically healthy adult cows and heifers (n=128) were used in the 
study. The used animals included 89 heifers (1.80±0.26 years-old and 
body weight ranged from 230 to 320 kg) and 39 mature cows (6.6±1.08 
years-old, number of parities of 2.8±0.73, and body weight ranged from 
350 to 500 kg). Upon rectal and gynecological examinations, all used an-
imals were free from any reproductive diseases including endometritis, 
cervicitis or vaginitis. 

Ethical approval

The animals in the present study were handled in accordance with 
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duction. Cows with metestrual bleeding about 2 days after the end of estrus show lower chance to conceive. 
The current study aimed to compare the efficacy of double insemination and different hormonal treatments to 
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Our results showed that, PGF2α, GnRH, and CIDR would be clinically effective in compare to ctrl or double in-
semination group to improve the conception rate in cows and heifers with metestrual bleeding. CIDR protocol 
showed superior efficacy with a conception rate of 87.5 % in compared to ctrl (13.3%) or double insemination 
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removal by 48 hours would be the treatment protocol of choice to improve conception rate in cows and heifers 
with metestrual bleeding.
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the standard protocol approved by Minia University, Faculty of Veterinary 
Medicine Ethics committee for Animal Use and Care (Number IRB-FVM-
MU-2025-117). 

Animals 

All animals enrolled in this study (n=128) had a history of repeat 
breeding and showed met-estrual bleeding as fresh bloody vaginal dis-
charges hanged from the ventral commissure of the vulva, soiling the tail 
or soiling the hind quarter of the animal (Fig. 1).

Ultrasonography

Transrectal ultrasonography were performed using a real-time 
B-mode echo camera (Chison ECO 2 VET, manufactured by Chison Med-
ical Technologies Co., Ltd., a company) connected to a 6-8 MHz linear 
array transrectal transducer. Ovarian structures including the dominant/
mature graffian follicle (MGF) and the corpus luteum (CL) were measured. 
Ultrasonographic images were taken to the uterine horns, as well.

Blood sampling

Five-ml blood samples (day 0 (day of estrus), day 3, day 6, and day 
18) were collected from the jugular veins into 5-ml plain vacutainer tubes 
to obtain serum. The blood samples were centrifuged at 3000 rpm for 20 
minutes, and the harvested sera were aliquoted and stored at -20°C until 
hormonal assay for determination of estradiol (E2) and progesterone (P4) 
concentrations.

.
Hormonal assay

Determination of serum progesterone (P4) concentrations

Progesterone concentrations were determined using a commercial-
ly available P4 Enzyme Immunoassay kit (FERTIGNIX-PROG-EASIA). The 
range of the standards used was 0–11.5 ng/ml. The inter- and intra-run 
precision had a coefficient of variation of 2.9 and 4.8%, respectively. Val-
ues above 1 ng/ml (3.18 nmol/l) were considered indicative of luteal ac-
tivity.

Determination of serum estradiol (E2) concentrations

Estradiol concentrations were determined using commercial E2 ELISA 

kits (Human Gesellschaft fur Biochemica und Diagnostica, Wiesbaden – 
Germany). The coefficient of variance of intra- and inter-assay were 5.2 
and 9.3%, and the sensitivity of the assay was 3 pg/ml.

Experimental design

After transrectal ultrasonographic examinations, all heifers and cows 
were randomly categorized into four groups and subjected to one of the 
following treatments

Control group (Ctrl; n = 15)

All animals included in this group received no treatment and were 
assigned as control group.

Double Insemination group (n = 15)

All animals allocated to this group received two inseminations. The 
first insemination was performed during estrus, and the second at the 
day of bleeding. This method is one of the managemental treatments 
that is commonly used by local farmers in Egypt for treatment of repeat 
breeding and to improve conception rate in cows and heifers with met-
rorrhagia.

Prostaglandin (PGF2α)-injected group (n = 30)

All animals allocated to this group received intramuscular injection of 
2 ml synthetic PGF2α analogue (estrumate; 500 µg cloprostenol sodium, 
MSD Animal health) after showing the met-estrual bleeding by one week 
or at day 9 or day 10 (Day 0 is day of estrus). Insemination was performed 
the induced heat following the PGF2α injection.

Gonadotropin-releasing hormone (GnRH)-injected group (n = 28)

All animals allocated to this group received intramuscular injection 
of 2 ml GnRH analogue (ovarelin; 100 µg gonadorelin diacetate, Bayer) 
at day 0.

Controlled-Internal drug releasing device (CIDR) group (n = 40)

In this group (n.= 40), a flexible T-shaped P4-containing CIDR device 
(1.38g P4) was gently inserted into the cow’s vagina. The device was re-
moved after 7 days. And PGF2α analogue was injected one day before the 
removal of CIDR. Then, two days after the CIDR removal, GnRH was inject-
ed followed by artificial insemination about 4 hours after GnRH injection.

Statistical analysis

Data was arranged using Microsoft excel 2010. All values were ex-
pressed as mean ± standard deviation (SD). Data was analyzed using 
SPSS program (Version 25) for windows. Results were considered statisti-
cally significant at the P<0.05 level. 

Results

Cows in both PGF2α-treated group and CIDR-treated group did not 
show metestrual bleeding after the induced post-treatment heat/estrus. 

Conception rate (%) in Control (Ctrl), Double Insemination, PGF2α, GnRH, 
and CIDR group

The conception rate (%) was significantly higher in the CIDR group (P 
value< 0.001) in comparison to the PGF2α, GnRH, Double Insemination 
and control group (Table 1).
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Fig. 1. Representative images of the metestrual/post-estrual bleeding in cows and heifers 
with metrorrhagia. Showing external genitalia contaminated with bloody discharges in a 
heifer (A), soiling of the hind quarter with post-estrual bleeding (B), light-red post-estru-
al bleeding hanged from the ventral commissure of the vulva (C), contaminated ventral 
commissure of the vulva with bloody discharges in mature cow (D), freshly red bloody 
discharges hanged between the tail and the vulva (E), or hanged from the ventral commis-
sure (F).



Diameter of dominant follicle (cm; Mean ±SD) in Control (Ctrl), Double 
Insemination, PGF2α, GnRH, and CIDR group

No difference in the diameter of the dominant follicle (MGF; cm) was 
reported (P value= 0.735) between all treated groups. The diameter of the 
dominant follicle (cm; Mean ±SD) was 1.56±0.47, 1.58±0.50, 1.54±0.39, 
1.49±0.29, 1.62±0.36, and in the Ctrl, Double Insemination, PGF2α, GnRH, 
and CIDR, respectively (Table 1, and Fig. 2). 

Diameter of corpus luteum (cm; Mean ±SD) in Control (Ctrl), Double In-
semination, PGF2α, GnRH, and CIDR group

No difference in the diameter of the corpus luteum (CL; cm) was re-
ported (P value =0.075) between all treated groups. The diameter of the 
CL (cm; Mean ±SD) was 2.33±0.31, 2.35±0.30, 2.54±0.20, 2.43±0.31, and 
2.49±0.29 in the Ctrl, Double Insemination, PGF2α, GnRH, and CIDR, re-
spectively (Table 1, and Fig. 2). 

Estrogen concentrations (E2 ng/ml; Mean ±SD) at day 0, day 3, day 6, and 
day 18 in Control (Ctrl), Double Insemination, PGF2α, GnRH, and CIDR 
group

This study showed that there was no significance difference (P value 
= 0.944) in the concentrations of E2 (ng/ml; Mean ±SD) between all the 
treated groups at day 0 with E2 levels (ng/ml; Mean ±SD) of 20.23±0.06, 
20.23±0.07, 20.23±0.02, 20.23±0.05, and 20.24±0.08 in the Ctrl, Double 
Insemination, PGF2α, GnRH, and CIDR, respectively (Table 2).  Concentra-

tions of E2 (ng/ml; Mean ±SD) at day 3, day 6, and day 18 were signifi-
cantly higher in the CIDR group (P value <0.001) compared to the Ctrl, 
Double insemination, PGF2α, and GnRH group (Table 2). 

Progesterone concentrations (P4 ng/ml; Mean ±SD) at day 0, day 3, day 
6, and day 18 in Control (Ctrl), Double Insemination, PGF2α, GnRH, and 
CIDR group

Our results showed that there was no significance difference (P value 
= 0.604) in the concentrations of P4 (ng/ml; Mean ±SD) between all the 
treated groups at day 0 with P4 levels (ng/ml; Mean ±SD) of 0.43±0.01, 
0.43±0.01, 0.43±0.09, 0.42±0.02, and 0.43±0.04 in the Ctrl, Double In-
semination, PGF2α, GnRH, and CIDR, respectively (Table 3).  Progesterone 
level at day 3 (ng/ml; Mean ±SD) tended to be higher in the CIDR group 
(P value = 0.056) compared to the Ctrl, Double Insemination, PGF2α, and 
GnRH group (Table 3). Moreover, the levels of P4 (ng/ml; Mean ±SD) in 
the CIDR group were significantly higher at day 6 (P value = 0.002), and 
day 18 (P value = 0.012) compared to the Ctrl, Double insemination, PG-
F2α, and GnRH group (Table 3). 

Discussion

The current study clinically compared the efficiency of hormonal 
based treatments and double insemination to improve the conception 
rate in both the cows and heifers with metestrual bleeding. The results 
of our study clarified that the use of hormonal treatments such as CIDR, 
GnRH, and PGF2α were effective to improve the conception rate in the 
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Group/ Parameter Conception rate (%) Follicular Diameter (cm; Mean ±SD) Diameter of CL (cm; Mean ±SD)

Control (Ctrl; n=15) 13.3 1.56 ± 0.47 2.33 ± 0.31

Double Insemination (n=15) 33.3 1.58 ± 0.50 2.35 ± 0.30

PGF2α (n = 30) 66.6 1.54 ± 0.39 2.54 ± 0.20

GnRH (n = 28) 71 1.49± 0.29 2.43 ± 0.31

CIDR (n = 40) 87.5 1.62 ± 0.36 2.49 ± 0.29

P value <0.001 0.74 0.08

Table 1. Conception rate (%), follicular diameter (cm; Mean ±SD) and diameter of the corpus luteum (CL) (cm; Mean ±SD) in different treated groups; Control 
(Ctrl), Double Insemination, PGF2α, GnRH, and CIDR group.

P value ˂0.05 is statistically significant, SD: standard deviation.

Group/ Parameter  E2 Day 0 (ng/ml) E2 Day 3 (ng/ml) E2 Day 6 (ng/ml) E2 Day 18 (ng/ml)

Control (Ctrl; n=15) 20.23±0.06 10.61±0.17 13.64±0.59 17.15±0.84

Double Insemination (n=15) 20.23±0.07 10.62±0.16 13.67±0.60 17.19±0.83

PGF2α (n = 30) 20.23±0.02 11.34±0.30 14.26±0.45 17.43±0.82

GnRH (n = 28) 20.23±0.05 11.40±0.47 14.54±0.70 17.74±0.85

CIDR (n = 40) 20.24±0.08 11.65±0.52 14.70±0.66 18.00±0.76

P value 0.94 <0.001 <0.001 <0.001

Table 2. Estrogen concentrations (E2 ng/ml; Mean ±SD) at day 0, day 3, day 6, and day 18 in different treated groups; Control (Ctrl), Double Insemination, PGF2α, 
GnRH, and CIDR group.

P value ˂0.05 is statistically significant, SD: standard deviation.

Group/ Parameter  P4 Day 0 (ng/ml) P4 Day 3 (ng/ml) P4 Day 6 (ng/ml) P4 Day 18 (ng/ml)

Control (Ctrl; n=15) 0.43±0.01 1.71±0.32 5.11±0.45 8.24±0.74

Double Insemination (n=15) 0.43±0.01 1.71±0.31 5.12±0.45 8.27±0.72

PGF2α (n = 30) 0.43±0.09 1.86±0.38 5.25±0.57 8.49±1.00

GnRH (n = 28) 0.42±0.02 1.92±0.36 5.45±0.44 8.70±0.71

CIDR (n = 40) 0.43±0.04 2.00±0.48 5.61±0.55 8.94±0.74

P value 0.60 0.06 0.00 0.01

P value ˂0.05 is statistically significant, SD: standard deviation.

Table 3. Progesterone concentrations (P4 ng/ml; Mean ±SD) at day 0, day 3, day 6, and day 18 in different treated groups; Control (Ctrl), Double Insemination, 
PGF2α, GnRH, and CIDR group.



treated animals with conception rates of 87.5 %, 71.0 %, and 66.6% re-
spectively. And the use of CIDR- PGF2α- GnRH with timed insemination 
after the GnRH injection would be more superior than other treatments. 
It was previously reported that the P4-treated animal, at day 3, showed 
higher conception rate in case of repeat breeding with metestrual 
bleeding (Sharma, 2008). Similar results of higher conception rate have 
been reported in PGF2α-treated repeat breeder animals with history 
of metestrual bleeding. Interestingly, our study reported cessation of 
metestrual bleeding in the induced estrus after CIDR and PGF2α treat-
ments, as previously reported (Chako, 2003; Juhani, 2003).

The current study showed a lower conception rate in double insem-
ination group (33.3%) and untreated control group (13.3%). Lower con-
ception rate (34.2%) was previously reported without any treatment in 
cows and heifers with metestrual bleeding (Sharma, 2008). Much low-
er conception rates in untreated repeat breeder cows with metestrual 
bleeding were previously reported with conception rates of 25.80%, 
20.68% (Quayam and Austin, 1983; Kishore, 2006). Moreover, negligi-
ble conception rate was reported untreated repeat breeder cows with 
metestrual bleeding (Kutty, 2005). On the other hand, double insemina-
tion would be effective only in those cases where signs estrus persisted 
for about 24 hours after insemination (Fleischmann, 1990; Sharma et al., 
2002). However, in the present study, double insemination did not im-
prove the conception rate. This is likely because of normal estrus phase 
duration in the treated animals. A combined protocol of GnRH analogue 
injection with double insemination was effective to improve pregnancy 
rate in repeat breeder dairy cows (Hasan et al., 2021).

The current study measured the MGF and CL as the most significant 
ovarian structures (Macmillan et al., 2018). Although, no differences were 
detected neither in the size and contour of the ovaries, ovarian struc-
tures, nor the uterine horns in all treated groups. The CIDR treated group 

showed higher levels of the measured sex steroid hormones especially at 
day 6 and day 18. Absence of differences in the measured diameters of 
dominant follicle and CL between different treated groups was reported 
(Lewis et al., 1990).

Higher P4 concentrations detected in the present study at day 6 and 
day 18 is a possible explanation of the higher conception rate reported in 
the same treated group reported by our study. It should be noted that, an 
association between metestrual bleeding and deficiency of P4 had been 
previously reported (Duchens et al., 1995; Muller, 1999). Moreover, main-
tenance of appropriate P4 levels is critical to support pregnancy. Thus, in-
adequate P4 levels, especially during early gestational period cause early 
embryonic death and repeat breeding (Lamming et al., 1989). In addition, 
P4 concentration during estrous cycle prior to insemination is a possible 
indicator of subsequent fertility of cow (Fonesca et al., 1983). 

The high conception rate detected in the GnRH treated group, in the 
present study, would be likely because of the increase in the P4 concen-
trations especially at day 6 and day 18. It was suggested that GnRH injec-
tion can enhance the function of an existing CL (Robertson et al., 1993) 
and thus increasing the P4 concentrations (Hansel et al., 1991). In line 
with these findings, the repeat breeding heifers had less luteal tissue, as 
previously reported (Albhin, 1991). Moreover, it has been suggested that 
GnRH may act through its anti-luteolytic mechanism not only its luetotro-
phic mechanism to maintain high P4 concentrations particularly during 
the critical period of maternal recognition (Saratsis et al., 1998).

Conclusion

This study concluded that hormonal treatment using PGF2α, GnRH, 
and CIDR would be clinically effective to improve the conception rate in 
cows and heifers with metestrual bleeding with superior efficacy of CIDR 

Fig. 2. Representative ultrasonographic images of the mature graffian follicle in cows (MGF; left panel), MGF in heifers (left-middle panel), full functional CL (right-middle panel), and 
cross section of the uterus (right panel) in different treated groups; Control (Ctrl), Double Insemination, PGF2α, GnRH, and CIDR group.
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protocol for 7 days with PGF2α at day 6 and GnRH after CIDR removal by 
48 hours. Such higher conception rate is likely related to the maintenance 
of higher P4 levels in the treated cows and heifers.
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