Comparative evaluation of Control Internal Drug Release (CIDR) implants and double dose PG protocol on conception rate in repeat breeding buffaloes under field conditions
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ABSTRACT 

	The aim of the study was to compare the efficacy of double dose PG protocol and CIDR implants in combination with different hormones for treatment of repeat breeding buffaloes. 45 repeat breeding buffaloes were selected randomly from field and divided into three groups. Group-I (n=15) animals inseminated during normal estrus cycle without any hormonal therapy and kept as control. Group-II (n=15) treated with two doses of 500 μg of PGF2α injection at 11d interval and at the time of artificial insemination treated with 0.02mg GnRH injection. Group-III (n=15) treated with an intra vaginal P4 device (CIDR implant) for 7 days and PGF2α was given intramuscularly 24 hrs prior to CIDR removal, after 48 to 72hrs AI done with GnRH inj. Per-rectal pregnancy diagnosis was performed 60th day post AI. The conception rate was significantly (p<0.05) higher in Group II (60 %) and Group III buffaloes (66.67 %) when compared with Group I buffaloes (26.67 %). 66.67 % of buffaloes treated with CIDR implants and 73.33 % of buffaloes treated double dose PGF2α have shown the estrus duration upto 18-24h. Results indicate both protocols certainly bring the buffaloes under normal estrus and also increase in the conception rate.
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1. INTRODUCTION 

	In India buffaloes contribute to food security through the production of 104 million tons of milk which comes around 43.62% total milk production of the country. They also provide energy for agriculture purposes. Buffaloes are found all over the country with different environment, which indicate that these will adapt to wide range of different geographical areas (Haider, M.S. et al., 2017). 
	Reproduction plays very important role in successful buffalo dairy farming. To get maximum benefit from a buffalo it should be bred within 85-95 days after previous parturition to get a new lactation period of 12-13 months. Increase in intercalving period and poor reproductive efficiency are the major hurdles faced by Buffalo dairy farmers (Vijayarajan, A. and Sankar, P., 2014). Low reproductive efficiency mainly due to lower plasma concentration of gonadal and hyophyseal hormones and low activity of gonadal and hypothalamo-hypophyseal axis (Kanyada, K, et al., 2023 and  Vikash, et al., 2014). A dairy animal considered as repeat breeder when it fails to conceive after receiving three or more insemination and without having any genital tract disorders. Inactive ovaries, repeat breeding and anestrus in buffaloes typically lead to extended calving intervals, causing significant economic losses. Attempts have been undertaken to breed buffaloes year-round using different hormonal therapy protocols, achieving some success (Amin, Y. et al., 2019).
	The common main causes for repeat breeding are under nutrition, hormonal imbalance, ovulation disturbance, failure in fertilization and early embryonic mortality (Abo-Farw M.A, et al., 2021 and Kammar et al.,2019). Synchronization of estrous with timed artificial insemination (AI) is one of strategy to improve reproductive performance of repeat breeding animal (Kolachi,H.A, et al., 2025 ). There are several estrous synchronization protocols using endocrine hormones like PGF2α (Prostaglandin F 2 alpha), Progesterone (CIDR: Controlled internal drug release) and GnRH (Gonadotropin Releasing Hormone) alone or in combination with one another (Ha. et al., 2025,  Pereira,et al., 2023. and Kadagi et al., 2022).  Progesterone hormone present in the inserted CIDR enhances plasma concentration of progesterone, turn it increases the frequency of LH (Luteinizing hormone) pulse and when CIDR withdrawn animal comes to the heat (Fernanda, 2015 and  Abo-Farw M.A, et al., 2021). In recent days CIDR device along with PGF2α and GnRH inj commonly used for synchronization of estrous in repeat breeding dairy animals (Colazo, et al., 2004 and Kim, et al., 2005). 
	Repeat breeding in cattle and buffalo is one of the widely faced challenges in field condition. The management of such challenges is a key to enhance sustainable dairy farming. Therefore, the present study was conducted to synchronize estrus and ovulation for improve fertilization of repeat breeder buffalo by using a CIDR and PGF2α protocols and also find out which hormonal protocols are better to treat repeat breeding buffaloes in field conditions. The crucial findings will be beneficial to farmers, dairy farms, veterinary community, academia, researchers and overall dairy industry

2. material and methods 

	The study was conducted in four different villages in Ranebennuru taluka of Haveri district of Karnataka, India and each village around 11 to 12 animals were selected. Dharwadi buffaloes were selected for this study, which are common in the district. The District is having area of 4823Sq.Km lying between latitudes 14° 37' N, 75° 37' E with annual average rainfall 753mm. A baseline survey was conducted, nutritional and reproductive conditions of each buffalo were examined and recorded. 
2.1 Selection of repeat breeding Buffaloes
	Buffaloes with normal estrous cycle, with no clinical abnormalities and failed to conceive after at least three successive inseminations were selected. All the buffaloes were rectally palpated to ensure that genitalia have no palpable abnormality. Based on history failed to conceive for three successive inseminations and rectal examinations animals considered as repeat breeder. Body condition score (BCS) of the buffaloes was assessed by using a 5-scale scheme as 1= emaciated and 5= obese (Ayres, et al.,2009).  Buffaloes having BCS between 3 to 4 were included in the study. Finally 45 healthy repeat breeding buffaloes with age ranged between 4 to 7yrs and lactation number from 2 to 4 were selected randomly. These buffaloes were divided into three groups Group I, Group II and Group (n=15). 
Table 1: Different treatment groups of buffaloes
	Sl.no
	Group
	No of Animals
	Treatment

	1
	I
	15
	Control (Inseminated during natural estrus)

	2
	II
	15
	Given with PGF2α injection on 1st day and repeated on 11th day, after 48 to 72hrs. AI done with GnRH inj.

	3
	III
	15
	Treated with an intra vaginal P4 device (CIDR) for 7 days and PGF2α was given intramuscularly 24 hrs prior to CIDR removal, after 48 to 72hrs AI done with GnRH inj



2.2 Experimental design
	All Selected buffaloes were treated for parasitic infestation with 3g Fenbendazole  (Panacur® vet bolus) deworming bolus and also Chelated Mineral mixture (Minfa gold®) given to all the animals at the dose rate of 50-60 gm/animal/day to rule out any marginal nutritional deficiencies.
	Animals in group I (n = 15) served as control and were inseminated during natural estrus. Animals in group II (n=15) given with 500μg PGF2α injection (Cloprostenol Sodium, Pragma®) on 1st day and repeated on 11th day, 48 to 72 hrs after second dose animal came to heat, At time of artificial insemination 0.02mg  GnRH  (Buserelin acetate, Receptal®)  injection given. 
	In group III animals an Eazi Breed® CIDR device having 1.9 g progesterone was inserted into these animals using the specially designed applicator in accordance with the directions of the manufacturer. The device remained in the vaginal cavity for 7 days. 500μg PGF2α injection (Cloprostenol Sodium, Pragma®) was given intramuscularly 24 hrs prior to CIDR removal. Fixed time Artificial insemination was carried out at 48 - 72 hrs after CIDR removal, at time of artificial insemination 0.02mg GnRH  (Buserelin acetate, Receptal®)  injection was given. In 5% of the buffaloes the device was lost and another new Eazi Breed® CIDR device was inserted within 12 h. Pregnancy diagnosis was carried out for all 45 animals after 60th day of artificial insemination.
2.3 Statistical Analyses 
	Parameters like number of animals coming to heat, duration of heat, estrus intensity and conception rate were recorded. The data obtained in the study was statistically analyzed by using chi-Square test in GraphPad prism (version 10.1.2) software to draw the scientific inferences.

3. results and discussion
After removal of the Eazi Breed® CIDR implants and 60 hrs after injecting PGF2α in group III  and after 64 hrs of second dose of PGF2α inj in group II buffaloes showed different external signs of oestrus. The majority of the animals showed hyperemia of the vaginal mucosa and frequent urination. Prostaglandin hormone that causes regression of the corpus luteum (luteolysis). Estrus returned within three to five days following injection of prostaglandin.
3.1 Duration and intensity of estrus 
Table 2. Effect of double dose PGF2α and CIDR protocols on estrus duration and estrus intensity
	Treatment
(n=15)
	Duration of heat signs (in h and %)
	[bookmark: OLE_LINK7]Estrus intensity* (Score1-5)

	
	Upto 18-24h
	24-48h
	>48h
	

	Group I
	3 (20%)a
	5 (33.33%) a
	7 (46.67%) a
	2.12 ± 0.19 a

	Group II          (Double dose PGF2α)
	10 (66.67%)b
	3 (20 %) b
	2 (13.33%) b
	3.38 ±0.13 b

	Group III            (CIDR implants)
	11 (73.33%) b
	2 (13.33%) b
	2 (13.33%) b
	3.63 ±0.11 b


*Values are mean ± SEM, h= Hours
Different superscripts in column (a,b) differ significantly (p<0.05) 
The effect of treatment on estrus duration and estrous intensity in different group of buffaloes has been depicted in Table 2. In present study, 66.67 per cent of buffaloes treated with CIDR implants and 73.33 per cent of buffaloes treated double dose PGF2α have shown the estrus duration upto 18-24h. However, among untreated buffaloes (Group I) only 20 per cent buffaloes showed estrus within 18-24h and remaining buffaloes showed abrupt estrus duration extending more than 24-48h. The estrous duration and estrous intensity were significantly (p<0.05) higher in Group II and Group III buffaloes compared to untreated Group I buffaloes. But there is no significant (p>0.05) difference in estrous duration and estrous intensity between Group II and Group III. Therefore, results indicate both CIDR implants and double dose PGF2α will certainly bring the animals under normal estrus. 
	The low conception rate observed in the control group may have resulted from delayed ovulation occurring when the sperms get older, leading to either failure of fertilization or early embryonic death. Ahmed, et al., (2004) indicated that the aging of spermatozoa within the female tract leads to a progressive decline in their ability to fertilize, leading to unsuccessful fertilization or embryonic loss.
The present research findings on duration estrus signs after PG injection are also has similarity with a report of Shinde, et al., (2019) and  Kadagi, et al., (2022) for dairy animals, in which they found 85% and 80% animals showing estrus signs within 24-48hrs. Estrus intensity 3.48 in CIDR treated and 3.31 in double dose PG treated animals reported by Haider, et al., (2017). Hiremath and Ramesha, (2015) reported 67% buffaloes showing intense estrus with in 48 hrs, which is lower than the results of the present study. The better estrus duration and higher estrous intensity obtained in our study could be due to use of CIDR implants along with PG inj and GnRH injection, which stimulated ovarian follicular development and triggered ovulation. Health status of the buffaloes also could be the reason for this variation. 

3.2 Estrus induction response and conception rate
Table 3.  Effect of CIDR and double dose PGF2α protocols on estrus induction response and conception rate
	Treatment groups
	Number (n)
	Estrus
induction
response
(%)
	PG injection
to estrus
interval *
(Avg. in h)
	No of animals Conceived
	Conception rate (%)

	Group I
	15
	-
	-
	
4
	26.67a

	Group II       
(Double dose PGF2α)
	15
	100
	64.28 ± 1.78 b
	
9
	60b

	Group III            (CIDR implants)
	15
	100
	59.17 ± 1.23 b
	
10
	66.67b


*Values are mean ± SEM, h= Hours
Different superscripts in column (a,b) differ significantly (p<0.05)

	The effects of treatment on estreus induction response and conception rate were depicted in Table 3. Estreus induction response is 100% in both double dose PG group and CIDR implant group. PG injection to estrus interval is higher in double dose PG group than CIDR Group, but there is no significant (p>0.05) difference between both groups. The conception rate was significantly (p<0.05) higher in Group II (60.0%) and Group III (66.67%) buffaloes compared to Group I (26.67 %) buffaloes. Conception rate was comparatively higher in group III buffaloes but there was no significant (p>0.05) increase when compared to Group II (60.0%) buffaloes. PG injection to estrus interval was comparatively higher in Group III but there was no significant (p>0.05) increase compared to Group II buffaloes.
	In this study the percentage of animals responding to treatment and coming into oestrus was 100%, while none of the animals that failed to come into oestrus. These findings are in line with Sanjeevkumar et al., 2020., who observed 100 % estrous response in cows and buffaloes. This high ratio of oestrus incidence is in agreement with that of Naseer et al. 2019, who obtained the same ratio after applying the same CIDR protocol treatment to anoestrous Nili- Ravi buffaloes, while Azawi et al., 2021 obtained a ratio of 85% when applying CIDR in combination with GnRH.
	The conception rate of 26.67 % was recorded in control group buffaloes without any hormonal intervention. This may be attributed to supplementation of chelated mineral mixture to all the animals in the present study. Similar conception rate was also reported by Bharti et al., 2025., in buffaloes supplemented with mineral mixture compare to control group fed without mineral mixture . Kantwa et al., 2021., briefied about Supplementation of mineral mixture and deworming may be attributed to increases the milk yield, reduce post-partum estrus period, number of A.I/service per conception, service period under field conditions in the lactating buffaloes.
 	Conception rate in the present study for buffaloes treated with PGF2α protocol and CIDR implant were 60 % and 66.67% respectively. These finding were similar to the findings of Parmar, et al., (2017) in which overall conception rates of 66 % and 57 % in buffaloes treated for CIDR and double dose PG protocol, respectively. Similar conception rates documented in earlier studies of Kim, et al., (2005) in which CIDR along with GnRH treated Holstein and beef cows ranged between 60 to 65%. Sanjeevkumar et al., (2020) also observed conception rate were 64% in cows and 63 % in buffaloes treated with CIDR. Further, their study indicated that hormonal therapies used particularly CIDR and double dose PG protocols improved conception rates in buffaloes under field conditions.Finding of this study also in comparable with findings of Abo-Farw,et al., (2019) in which they also had got higher conception rate abou 60% when compared with control groups. Amin, et al.,( 2019) were also found similar results when buffaloes were treated with CIDR reproductive performance was higher and they got conception rate was 75%.after treatment with CIDR.
	This study was conducted to compare two estrus synchronization protocols on CIDR implants and double dose PG for estrus induction and conception rates in buffaloes. The double dose PG protocol has a limitation that it only induces heat in buffaloes having a functional CL on one of the ovary. Both protocols had similar effects in inducing estrus and intensity of estrus (Amin, et al., 2017 and Brito., et al.,2002). The implanted CIDR will have controlled release of progesterone over a 7-day period. Released progesterone inhibits ovulation process for 7 days. Withdrawal of CIDR implant results in reduced blood levels of progesterone. This in turn allows growth of ovarian follicle, increase in the level of in blood concentrations of oestradiol results in expression of oestrus signs and also have positive feedback effect on GnRH which causes release of LH. These changes in the hormonal levels could have increased intensity of estrus and conception rate in the buffaloes (Haider., et al., 2017).
	Benefit cost ratio for PGF2α protocol was 2.15 and for CIDR protocol was 2.28. Higher side of BC ratio of CIDR protocol in spite of high cost of implant is because of slight higher conception rate. But both protocols are compatible and effective to treat repeat breeding in buffaloes.  

CONCLUSION
The estrus intensity and conception rate were higher in both double dose PG protocol and CIDR implant protocol. It can be concluded that these hormonal protocols used in double dose PGF2α ,GnRH  and  CIDR implants, PGF2α ,GnRH  protocols improved conception rates in repeat breeding buffaloes under field conditions. Additionally almost all treated animals displayed normal estrous cycle, which corresponded with higher conception rates in both groups of repeat breeding buffaloes under field conditions. Hence adopting these two protocols in the repeat breeding buffaloes by the practicing veterinarians in rural field conditions will improve the reproductive performance and economy of farmers. Life time milk production and calf crops in repeat breeding buffaloes can be improved.
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