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ABSTRACT

The use of biotechnological advances in breeding and reproduction is a vital tool for enhancing the reproductive
efficiency of cattle production. The study investigated the efficacy of a combined controlled-internal drug release
(CIDR) and ovsynch synchronisation protocol with fixed-time artificial insemination (FTAI) as a therapeutic
strategy for post-partum anoestrus in Bunaji cross-bred cows. Twenty-two apparently healthy cows (3-5 years
old; 250-400 kg, previous calving history, 2-4 times) suffering from post-partum anoestrus (90-120 days) were
randomly assigned into control and treated groups (n=11 each). The control group received 2ml of normal saline
at time of hormonal treatments while the treatment group received an ovsynch regimen (Day 0: 100 ug GnRH,
Day 7: 500 ug, PGF>a Day 9: 100 ug GnRH) augmented by a progesterone releasing intravaginal insert (CIDR
1.38g progesterone) between days 0 and 7. FTAI was performed 16-24 h after the second GnRH administration.
Blood sampling was performed at time of each treatment and AL There was a significant increase in progesterone
level in the treated group as compared with the control. Oestrus synchronisation rate and first service conception
rate (90.90% and 80%) were significantly (P<0.05) higher than control group (18.18% and 50%). It was
concluded that the CIDR plus ovsynch based FTAI protocol is an effective management strategy for enhancing
fertility in post-partum anoestrus Bunaji cross-bred cows.
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INTRODUCTION

Anoestrous is a widespread reproductive disorder in dairy cattle often triggered by hormonal imbalances,
nutritional deficiencies and underlying disease conditions (Islam et al, 2013). Accurate diagnosis and timely
treatment of this condition are crucial to the overall health and profitability of the dairy herd. Various hormonal
protocols have been tried to enhance the reproductive performance of anoestrus cows (Kwate ef al., 2004; Ghunan
et al., 2011; Mehni et al., 2012). One of the most commonly used protocols is the ovsynch protocol developed by
Pursely et al. (1995). The addition of intravaginal progesterone releasing device into the ovsynch protocol further
improved the oestrus induction and pregnancy outcomes in anoestrus cows (El-sayed et al., 2019) and anoestrus
water buffaloes (Hassanee et al., 2021; Kadel et al.,2024). Despite the advances in reproductive technologies, post-
partum anoestrus remains a persistent challenge in Nigerian Bunaji cross-bred cows, largely due to inadequate
diagnostic and management strategies. Notably, the efficacy of combining CIDR and ovsynch protocols for FTAI
in this specific breed has received limited research attention. This study therefore seeks to investigate the
effectiveness of integrating CIDR and ovsynch protocols for improving reproductive outcomes in post-partum
anoestrus Bunaji cross-bred cows.

MATERIALS AND METHODS

Ethical approval

This study was performed in accordance with the ethical guidelines of the Ethics committee for Animal
experimentation of the committee on Animal use and care, Directorate of Academic planning and Monitoring,
Ahmadu Bello University Zaria, Nigeria.

Study Site
The study was conducted at a commercial dairy farm in Dan Hassan, Kano, Kano State, Nigeria (11°47°4”N,
8°31730” East) located in the Sahel Savannah Zone of Nigeria.

Experimental Design

All the selected anoestrus cows (n=22) were randomly divided into two groups of eleven animals each. Group 1
(n=11) control (c). All animals received 2 ml of normal saline at the time of hormonal treatments. Group II (n=11)
CIDR plus ovsynch treated group. Animals received 1.M injection of 2 ml of GnRH (Gonabred®, Bimeda, Global,
Kenya) on day 0 followed by intravaginal device CIDR containing 1.38 gm of Progesterone (Zootis®*New Zealand
Ltd, Australia). On day 7, the CIDR was removed and a PGF»a analogue synchromate® 500 mg (Bremer, Pharma,
GnRH, Germany) was injected I.M at the time of CIDR removal. On day 9, 2 ml of GnRh (Gonabred®, Bimeda,
Global Kenya) was inserted 1.M followed by TAI 16-24 h after the second GnRh injection.
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Collection of blood sample

Five ml blood samples were collected from the Jugular vein into vacutainer heparinised at the time of each
treatment and at Al. Blood samples were centrifuged at 3000 rpm for 15 min. After being separated, plasma
samples were stored at -20 °C until further assay, progesterone concentration was measured in all samples.

Hormonal analysis
The plasma progesterone was evaluated by a competitive progesterone ELiSA kit (Accubind Elisa, Monobind Inc)

Determination of oestrus and artificial insemination

Experimental animals were observed for external signs of oestrus at least two times a day starting from the day of

CIDR withdrawal until FTAI The oestrus intensity was categorised as follows:

i) Strong: When the animal exhibited mounting behavior and bellowing sounds along with discharge of mucus
from the vagina, congested vaginal mucus membrane and frequent urination.

ii) Moderate: When there was mucus discharge from the vagina, swollen and oedematous vulva and vagina,
congestion of vaginal mucus membrane and frequent urination.

iii) Weak: When there was congestion of vaginal mucus membrane

Artificial insemination was performed by one inseminator 18 h after the second GnRH with frozen thawed semen

obtained from Livestock Genetic Africa Ltd, Zaria, Nigeria.

Pregnancy diagnosis

For evaluation of the post-synchronisation fertility parameter, pregnancy was diagnosed twice. Early pregnancy
diagnosis was performed during 30-35 days after FTAI using transrectal ultrasonography. Final pregnancy
diagnosis was done at 75-90 days post FTAI using rectal palpation. Pregnancy loss between first and second
pregnancy diagnosis if any, was documented in control and treated anoestrous cows.

Statistical analysis

Data generated were presented as the mean £SEM and analysed by one-way analysis of variance. Comparism of
oestrus response and conception rates between the groups was determined by student t-test. All data were analysed
using Graph pad prism (Graph Pad Software, SEM Diega CA, USA). Results were considered significant at the
P<0.05 level.

RESULTS

Oestrus, conception and pregnancy rates

In this study, the modified ovsynch protocol was used to synchronise oestrus for FTAI in post-partum anoestrus
Bunaji cross bred cows. There was a significant difference (P<0.05) in oestrus expression rate between the treated
group (90.90 %) and control (18.18 %) groups based on external signs of oestrus. Conception and pregnancy rates
also differed significantly among the control and treated groups,Table I. Mucus discharge from vulva was the most
observed sign (65%) followed by mounting and standing to be mounted (25%) Table II. Likewise, there was a
significant difference in ovulation as confirmed by disappearance of dominant follicle on day of Al by
ultrasonography. There was no loss of pregnancy from day 35 to day 90 post FTAL

Table 1: Oestrus Express, Conception and Pregnancy Rates in Post-partum AnoestrusBunaji Cross-bred
Cows treated with CIDR PlusOvsynch Protocol and Control.

Parameters Control (n =11) CIDR + Ovsynch
Oestrus expression rate (%) 2/11 (18.18%) 10/11 (90.90%)
Conception rate (%) 1/2 (50%) 8/10 (80%)
Pregnancy rate (%) 1/11 (0.09%) 8/11 (72.7%)

Table 2: Effect of CIDR PlusOvsynch Protocol on Intensity of Oestrus in Post-partum Anoestrus Bunaji
Cross-bred Cows.

Treatment Control (n =11) CIDR + Ovsynch
Oestrus response (%) 18.18% 90.90%

Intensity of Oestrus

Strong % 18.11% 25%

Moderate % - 65%

Weak % - -
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Plasma progesterone concentration
The results showed that the level of progesterone was significantly higher (P<0.05) after treatment with
progesterone device on days 0, 7, 9 and Al when compared with the control, Table 3.

Table 3: Mean Plasma Progesterone Concentration (ng/ml) of Control and Treated Groups on Different
Days of Sampling in Post-partum Anoestrus Bunaji Cows.

Experimental Groups 0 7 9 At Al

Control 1.01 £0.04 0.9+0.02 0.85+0.03 0.74+0.39

CIDR + Ovsynch 1.75+1.00 3.65+0.78 1.65+0.04 1.42+0.35
DISCUSSION

The present study describes the reproductive response of anoestrus post-partum Bunaji crossbred cows to modified
ovsynch regimes. A significantly higher oestrus and conception rates were reported in the treatment group than in
the control group. The high efficacy of modified ovsynch protocol to synchronise oestrus in 100 % of Muturu
breed of cattle (Uchechukwu, 2017), 88.88 % in Thari cows (Wagan et al., 2023) and 100% ovulation rate in dairy
cattle (Kim et al., 2006) were previously reported. Similar findings were reported in modified ovsynch treated
anoestrus buffaloes in Egypt where oestrus expression and conception rates were significantly improved
(Hassaneen et al.,, 2021). However, other studies reported a lower efficacy when the modified CIDR ovsynch
regimen was used with a conception rate about 25% - 40% (Martinez et al., 2009; Cerri et al., 2004; Safilho et al.,
2009).Various factors such as breed, condition of the ovaries, the quality of straw used in the Al, sources of the
GnRH, PGF,a and environmental conditions either alone or in synergy play significant roles in controlling such a
reproductive outcome (Kadel ef al., 2024; Hassaneen et al., 2021).

The present study showed a significant increase in progesterone level after treatment with progesterone device
compared to the control group on days 0, 7, 9 and the day of Al respectively. Similar findings have been previously
reported (Jena et al., 2016; El-sayed et al., 2019; Ghumen et al., 2011).

The significant increase in circulating progesterone value on day 7 in treated group could be due to the
contributions from CIDR as well as the action of the first GnRH injection which causes release of enough LH, to
ovulate the largest follicle on the ovary and formation of corpus luteum.

It is evident that the prerequisite for optimal timing of FTAI is the cow’s ability to exhibit behavioural oestrus
leading to successful ovulation and pregnancy. The synchronisation protocol used in this study was able to induce
and synchronise oestrus which culminated into a better endocrine environment leading to higher ovulation and
pregnancy rates in the treated group than the control.

CONCLUSION

It was concluded that the CIDR plus ovsynch, protocol was beneficial for synchronisation of oestrus behavior and
improved the reproductive outcomes in post-partum anoestrus Bunaji cross-bred cows. Further studies with more
animal units are necessary to validate present findings.
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