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Comparative Efficacy of CIDR Estrus synchronization Protocol in Post-partum anestrus Gir and Ongole Cows under Field Conditions
Abstract
This study investigates the effectiveness of a Controlled Internal Drug Release (CIDR) protocol in synchronizing estrus among post-partum anestrus Gir and Ongole cows, under field condition in Nalgonda district, Telangana. Aiming to improve reproductive outcomes under field conditions. Anestrus, a major cause of infertility in Indian Zebu cattle, reduces reproductive efficiency by prolonging calving intervals and lowering fertility rates. Twelve post-partum anestrus cows, comprising six Gir and six Ongole, were selected for this study. The cows underwent a CIDR-based fixed-time artificial insemination (FTAI) protocol, which included administering GnRH and PGF2α hormones. The protocol’s impact was assessed based on estrus response rate, onset of estrus, duration of estrus, conception rate, and plasma progesterone levels. Results showed that the CIDR protocol achieved a 100% estrus induction rate in both breeds, with conception rates of 100% in Ongole and 94% in Gir cows. Progesterone analysis indicated a significant (P<0.05) rise in levels on day 7, followed by a significant decrease (P<0.05) around insemination. The study highlights the CIDR protocol's potential for enhancing reproductive performance by synchronizing estrus, leading to higher conception rates in native cattle breeds under field conditions. 
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INTRODUCTION
In India, the main cause of infertility in Zebu cattle is anestrus, primarily due to delayed post-partum conception in cows and delayed cyclicity in heifers. This condition lowers reproductive efficiency, extending calving intervals and reducing overall fertility (Roche et al. 1992). Gir cattle are recognized as one of the most resilient high-yielding breeds globally (Kumar and Singhal, 2006). Similarly, Ongole cattle are a dual-purpose breed known for their heat tolerance, resilience, and disease resistance. This breed is also highly regarded for its ability to survive on limited dry fodder and perform well on tropical pastures (Reddy et al., 2021). Both Ongole and Gir cattle are among the most resilient native breeds with high production potential. However, compared to temperate breeds raised under similar conditions, they exhibit slower reproductive cycles, with extended periods of post-pubertal and post-partum anestrus periods. Anestrus is a key factor hindering their reproductive efficiency.  Hormonal interventions have been implemented to increase the probability of estrus detection and insemination to increase pregnancy rates of dairy cattle across different management systems. The Ovsynch protocol (Pursley et al., 1995) is commonly used for timed artificial insemination (TAI), with conception rates improving when initiated between days 5 and 12 of the estrus cycle (Vasconcelos et al., 1999). Supplementing with short-term progesterone via intravaginal devices can improve synchronization by maintaining progesterone levels, preventing premature estrus and ovulation (El-Zarkouny et al., 2004; McDougall, 2010). Most estrus synchronization methods focus on regulating follicular wave development, inducing ovulation in anestrus cows, causing the regression of the corpus luteum in cycling cows, and synchronizing estrus or ovulation at the end of the treatment. The advantages of a timed artificial insemination (AI) system are particularly evident when estrus detection and conception rates are low. According to the literature reviewed, no research has been conducted to assess the impact of the CIDR protocol on native cattle breeds. Therefore, this study was designed to evaluate the effect of the CIDR protocol on post-partum anestrus native cows, focusing on the induced estrus response, conception rates and plasma progesterone concentration levels.
Materials and Methods
The present study was conducted in the Department of Animal Reproduction, Gynaecology and Obstetrics, RIVER, Puducherry. Twelve post-partum anestrus native cattle consisting of (6-Gir and 6- Ongole) with body condition score between 3.0 to 3.5 (Edmonson et al., 1989), with more than 100 days in milk and free from any palpable abnormality of the reproductive tract at a private dairy farm, Nalgonda, Telangana were selected. Per rectal examination was performed for all the animals twice at 10 days interval and only animals having no palpable mature CL on the ovaries on both the examinations was considered as anestrus and utilized for the study. The selected animals were treated with progesterone based CIDR estrus synchronization protocol (Fig.1)
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Figure.1 Schematic representation of CIDR protocol
On day 0, GnRH (Buserelin acetate; 10µg) and Intravaginal implantation of CIDR (Fig 2) up to 8 days and on day 7 PGF2α (Cloprostenol sodium; 500 µg), on day 9 second GnRH (Buserelin acetate; 10µg) was administered through intramuscular route. Fixed Time Artificial Insemination (FTAI) was done in all the Cattles with good quality frozen thawed semen at 16 hours after the second dose of GnRH. After PGF2α injection the onset to estrus and induced estrus response (%) was calculated on the basis of number of cows responded i.e., those exhibited estrus symptoms. The duration (hr) of induced estrus was calculated from expression of first sign of behavioural symptoms of estrus to the cessation of behavioural symptoms of estrus. All the animals were subjected to pregnancy diagnosis using ultrasound scanner (Draminski, 4Vet Slim, Poland; Fig 3) equipped with a B-mode linear array trans-rectal probe operating at 7.5 MHz frequency. The ultrasound examination was performed to confirm pregnancy 50 days post insemination.
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     Fig 2. CIDR insertion.                              Fig 3 Pregnancy diagnosis 
     Whole blood sampling was collected from jugular vein in the sterile vacutainer on -10, 0, 7, 8 and 10th day of the protocol for progesterone estimation. The collected blood samples were allowed to clot at room temperature and serum was separated by centrifuging at 3000 rpm for 15 min and stored at -20 C. Progesterone concentration was estimated using (Fig 4)  Cal biotech progesterone ELISA kit (Catalogue number: PG362S). The test was performed according to manufacture assay protocol (Fig 5).  The whole data was analysed using SPSS ver. 26. 
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Fig 4 Cal biotech ELISA kit        
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         Fig 5 Progesterone hormone estimation


Results and Discussion
The objective of the present study was to evaluate the effects of the CIDR protocol on estrus response, duration of estrus, onset to estrus and conception rates in postpartum anestrus cows. CIDR successfully induced estrus in all twelve Ongole and Gir cows, achieving a 100% response rate, consistent with findings by Bhoraniya et al. (2012) in Kankrej cows and Zaabel et al. (2009) in buffaloes. Sanchetz et al. (1993) noted that progesterone from CIDR devices enhances estrus intensity post-removal, likely improving reproductive responses in treated cattle, while Fabre-Nys and Martin (1991) suggested progesterone increases estrogen sensitivity in the hypothalamus, thus boosting estrus response. Similar outcomes were reported by Vijayrajan et al. (2009), Chaudhary et al. (2012), and Prajapathi et al. (2019), who found 100% estrus induction rates in postpartum anestrus animals. Conversely, Naiko et al. (2016) documented only a 50% induction rate with the Ovsynch + CIDR protocol in Kankrej cattle.
	In the current study, the mean duration of estrus for Ongole and Gir cattle was recorded at 28.34 ± 0.37 and 27.49 ± 0.36 hours, respectively. These findings are consistent with the estrus duration of 24.6 ± 5.2 hours observed by Sathiamoorthy and Kathirchelvan (2010) in postpartum cows subjected to a 9-day CIDR protocol. Naidu and Rao (2006) also reported a comparable duration of 27.49 hours in Ongole cows. Reddy et al. (2020), however, documented slightly shorter estrus durations of 22.94 ± 0.87 hours in postpartum anestrus cows and 21.26 ± 0.81 hours in cows with repeat breeding issues. Additional studies on postpartum anestrus cows using the Ovsynch protocol found that the average duration of estrus ranged from 20.50 ± 2.50 to 21.2 ± 0.58 hours, as reported by Sathiamoorthy and Subramanian (2003) and Hyrule et al. (2018). 
	In this study, the onset of induced estrus following CIDR removal occurred at 58.1 ± 3.1 hours in Ongole cows and 57.4 ± 2.3 hours in Gir cows. These findings align with previous studies on estrus induction timing using various protocols. Reddy et al. (2022) found that the onset of induced estrus with the Ovsynch protocol was 54.13 ± 0.97 hours and 52.58 ± 1.04 hours. Peralta-Torres et al. (2020) observed a 100% ovulation rate in buffaloes within 69 to 78 hours after CIDR removal, while Khan et al. (2018) recorded ovulation rates of 74% at 72.2 hours and 93% at 68.1 hours with CIDR+EB and CIDR+eCG protocols, respectively. Ahmed et al. (2016) and Vijayarajan et al. (2009) reported estrus onset at 48.75 ± 0.71 and 52.1 ± 2.39 hours, respectively, with similar synchronization protocols. Hirole et al. (2018) and Ratnaparkhi et al. (2020) also reported times close to these findings, with estrus onset at 53.20 ± 1.8 and 54.60 ± 2.44 hours in dairy cows using Ovsynch. In contrast, Prajapathi et al. (2019) reported 62.1 ± 2.26 hrs with Ovsynch protocol which is slightly longer than the present findings.

The conception rates observed in Ongole and Gir cattle were 100% and 94% respectively, Andurkar and Kadu (1995) reported a 100% conception rate in buffaloes treated with CIDR plus PGF2α . Drost (2007) reported a conception rate of 57.5% in dairy cows when treated with the Ovsynch protocol combined with CIDR. According to Senger (2005), the use of exogenous progesterone (CIDR) restricts follicular development and maturation, thereby delaying ovulation until the CIDR device is removed, which aids in the synchronization of estrus and enhances timing for conception. Pursley et al. (2001) found that anovulatory cows fitted with an intravaginal progesterone device (CIDR) during the GnRH and PGF2α administration of the Ovsynch protocol had higher pregnancy rates (55.2%) compared to those subjected to Ovsynch without a CIDR (34.7%). In comparison, López-Gatius and López-Béjar (2002) found that the CIDR protocol resulted in a higher pregnancy rate (28.1%, n = 64) compared to the Ovsynch protocol (3.1%, n = 64). Murugavel et al. (2009) reported a 27.30% conception rate in buffaloes following the CIDR plus Ovsynch protocol. However, improved conception rates with CIDR treatment may be attributed to fixed-time breeding, as suggested by Zaabel et al. (2009), which helps in better synchronization. Additionally, CIDR withdrawal influences the secretion of estrogen and progesterone, enhancing reproductive outcomes, as noted by Singh et al. (2010). In contrary, Naiko et al. (2016) reported a 17% conception rate using the Ovsynch + CIDR protocol in Kankrej cattle, which was lower than the results of this study. 
	The 100% estrus response in postpartum anestrus Gir and Ongole is due to CIDR protocol. The notably high conception rate achieved in this study using the CIDR protocol may be attributed to the precise regulation of plasma progesterone levels during the preconception period (Honparkhe et al., 2011). Additionally, the adequate priming of the reproductive system with sufficient circulating progesterone before conception likely facilitated better development of ovulatory follicles, that would yield a better developed CL (Folman et al., 1990). Subsequently, the administration of PGF2α on day 7 would have lysed the well-developed corpus lutem resulting in sudden withdrawal of progesterone. The reduced levels of progesterone would have triggered the hypothalamic GnRH release and subsequent and pituitary LH release that induced ovulation and conception.
 The mean serum progesterone concentrations on days -10, 0, 7, 8, and 10 were measured and compared between Ongole and gir cows were graphically represented in  respectively (Table 2). A significant increase (P<0.05) in progesterone levels was observed on day 7, attributed to the exogenous progesterone source from the CIDR device, with levels subsequently decreasing to sub-basal levels (0.32±0.03 ng/ml) by the day of AI due to PGF2α administration. This pattern aligns with Bhoraniya et al. (2012), who reported significantly higher plasma progesterone on day 7 in Kankrej cows under Ovsynch (5.727 ± 1.26 ng/ml) and CIDR (4.37 ± 0.66 ng/ml) protocols. Pothireddy et al. (2022) and Jyothi (2011) similarly found lowest serum progesterone levels at AI: 0.77–1.17 ng/ml with Ovsynch, 0.04–1.46 ng/ml with Ovsynch + CIDR, and 0.62–1.69 ng/ml with CIDR + PG. These elevated progesterone levels are thought to contribute to improved conception rates, as noted by Kawate et al. (2004).In the present study CIDR insertion to postpartum anestrus Ongole and Gir cows showed higher estrus response and conception rate. This is indicative of need for use of exogenous progesterone source in field conditions. 

Table 1. Mean±SE values of estrus response, duration of estrus, onset of induced estrus and conception rate in postpartum anestrus Ongole and Gir cattle.
	Parameters
	Ongole (n= 6)
	Gir (n=6)

	Estrus response rate %
	100%
	100%

	[bookmark: _Hlk181908877]Duration of estrus (h)
	28.34 ± 0.37
	27.49 ± 0.36

	Onset of induced estrus  (h) 
	58.1 ± 3.1
	57.4 ± 2.3

	Conception Rate
	100%
	94%



Figure 6. Mean±SE values of progesterone concentration on day -10, 0, 7, 8 and 10 of CIDR insertion in Ongole and Gir cattle.


 

CONCLUSION
The study demonstrates the effectiveness of the Controlled Internal Drug Release (CIDR) protocol in synchronizing estrus and improving reproductive outcomes in post-partum anestrus Gir and Ongole cows under field conditions. The CIDR protocol achieved high estrus induction and conception rates in both breeds. Plasma progesterone levels showed a significant increase during the protocol, followed by a decrease to sub-basal levels by the day of artificial insemination. The high estrus response and conception rates suggest that exogenous progesterone supplementation may be particularly beneficial for managing post-partum anestrus in these breeds, potentially improving reproductive efficiency in Indian Zebu cattle.
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