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A CIDR-based Al protocol establishes pregnancy in repeat-breeder dairy cattle
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ABSTRACT

The objectives of this study were to document ovarian and endocrine responses as well as pregnancy establishment
following the treatment of repeat-breeder crossbred dairy cattle with a progesterone-releasing controlled internal drug
release (CIDR) -based artificial insemination (Al) protocol. Cattle (25) received prostaglgndifGFy, 500ug) on
day 0, concurrent with the intravaginal placement of CIDR (1.38 g progesterone) for 15 days, followed by gonadotropin
releasing hormone (GnRH) analogue (20ug) administration at the spontaneous onset of estrus (day 17, 18 or 19). About
10 h after GnRH, Al was carried out in all the cattle. On day 0, a corpus luteum (CL, 13.7+1.4 mm) and a large follicle
(11.1+0.6 mm) were detectable in all the cattle. On day 15, the former was regressed (P<0.05), whereas the latter
disappeared completely in all the animals. Estrus detection was. carried out daily subsequent to CIDR removal. All the
cattle exhibited onset of estrus between 48-96 h after CIDR removal. The preovulatory follicle observed at the time of
Al (15.0+£0.5 mm) ovulated in all the cattle (P<0.05) between 72-120 h after CIDR removal (or 24-48 h after GnRH).
First service conception rate was appreciably greater (52%, P<0.05) in comparison to 0% conception rate of all the
cattle during their previous Als (4.2+0.2). Retrospective analysis suggested that cattle failing to conceive had persistently
higher (P<0.05) luteal activity on the day of Al compared to their conceiving counterparts. In conclusion, a CIDR-based
(PGF+CIDR-GnRH) based Al protocol is highly successful for inducing ovulation in. the repeat-breeder (due to
endocrine dysfunctions) cattle, and resulted in an ‘acceptable conception rate.
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Repeat-breeder cattle are defined as sub-fertile animaldine regulation of folliculogenesis (Kirat al. 2006). Others
which fail to conceive with at least three services and havehave suggested that treatment with gonadotropin releasing
no anatomical or infectious irregularities. Huge economic hormone (GnRH) after CIDR removal is necessary to induce
losses are encountered due to high incidence (20-39%) obvulation of a large follicle that occasionally fails to ovulate
repeat-breeding (Nanda and Singh 2008). Causes of repeabtn its own subsequent to CIDR removal (Ambreseal.
breeding include estrous detection errors, endocrine2004). Thus, the aim of present study was to assess the
dysfunction, ovulatory defects, poor fertilization rates and/ efficacy of a CIDR-based Al protocol for pregnancy
or early embryonic loss (Nanda and Singh 2008). Some ofestablishment in repeat-breeder dairy cattle.
these problems associated with repeat-breeders can be
eliminated by the use of hormonal protocols designed to MATERIALS AND METHODS
induce timely follicular development, ovulation and The present study was conducted on 25 repeat-breeder
acceptable pregnancy rates (Rodrigetes. 2010). Artificial crossbred dairy cattle (age, 3-6 years; parity: 1-3; BCS,
insemination (Al) subsequent to the treatment of repeat-3-5) reared at private dairy farms of Punjab state. The
breeder dairy cattle with a progesterone releasing deviceenrolled repeat-breeder cattle had normal estrous cycles but
(controlled internal drug release, CIDR) is an effective had failed to conceive after repeated Als (4.2+0.2). Before
technique to achieve high pregnancy rate (52%) through athe start of present study, the average duration of estrus

exhibited by these cattle was 59.0+2.6 h and there was no

Present address:Assistant Gynaecologist (e mail: oo ahnormality in the estrual cervico-vaginal mucus and

honparkhem@rediffmail.comPAssociate Professor (e mail:

ghuman_s@yahoo.co.infSenior Gynaecologist (e mail: the reprod;:ICtIil\/(?]traCt.l ived landi
sainijspau@rediffmail.com), Department of Veterinary Protocol: All the cattle received 500pg prostaglan i F

Gynaecology and Obstetric&rofessor (e mail: dhaliwal1960 (PGFy) onday 0, concurrent with the intravaginal placement
@rediffmail.com), Department of Teaching Veterinary Clinical Of @ CIDR (1.38 g progesterone) for 15 days. At the end of
Complex. 15 day treatment period, the CIDR device was removed.

downloaded from http://epubs.icar.org.in/ejournal



April 2011] OPTIMIZING FERTILITY OF REPEAT-BREEDER CATTLE 341

Thereafter, estrus detection was carried out daily (three times .9 Ovulation

a day at regular intervals) through vasectomised (teaser) bull O NP-PI ps O Pl b4

parading, cervico-vaginal discharge, standing estrus and/or mnote T Cmepy e

other secondary estrus signs. Animals exhibiting onset of 18- --A--NP-CL —A—p.CcL 55

estrus (day 17, 18 or 19) immediately received a 20pug GnRH =

analogue (buserelin acetate). About 12 h after GnRH, cattle_15 - I 0 %

were inseminated using frozen-thawed semen from bulls ofg l ) =

proven fertility. Inseminations were carried out by one person%’“Z 1 ;‘\.\ 15 é

after properly checking the microscopic picture of semen. ‘GE“J 9 A L L
Transrectal ovarian ultrasonography and blood sampling: .8 N 10 “8’,

Ultrasonography and jugular vein blood sampling was carrieds 6 \\J d T &

out on day O and 15 and at the time of Al. In addition, & \{r ------------------ g m, g

ultrasonography was conducted about 24 h after Al to confirm - b ’ 8

ovulation. Ovaries were systematically examined and images ‘ e | 0

were recorded on a diagram of ovary by carefully sketching Day 0 Day 15 Day 17/18/19

the size and relative location of largest follicle and visible I t tt

corpus luteum (CL) (Ghumaet al. 2010). Ovulation was Cplgg?; SR ‘E:} 4 S:Szgﬁ'% postGNRH)

verified based upon the subsequent emergence of a corpus
haemorrhagicum on the site previously occupied by a Fig. 1. Details of various variables during the treatment of
disappeared largest follicle (Ghuman al. 2010). In repeat-breeder crossbred cattle (n=25) with a CIDR-based artificial
heparinized vials, blood was sampled from the jugular vein; inseminatiqn (Al protocol. Data has been.presented as data of cattle
plasma was separated immediately and was frozen at _ope°chat conceived (n=13) or failed to conceive (n=12) sybsequently.
until analysis. avs b, b.vs c,dvse, fvsg P<(?.05. CIDR, Controlled'lnternal d.rug
Fertility responseFirst service conception rate was noted release;"GL, corpus ".Jteum’ GnRH, gonadotropin releasing
. ; hormone; LF, large follicle; NP, non-pregnant; P, pregnapt; P
by transrectal diagnosis-of pregnancy on day 90 post-Al. plasma_progesterone; PGFprostaglandin k.
Hormone analysisPlasma progesterone was assayed with
solid-phase radioimmunoassay using a progesterone antibodgonsiderable amounts of plasma progesterone (1.22+0.11 ng/
(Ghumanet al. 2009). Sensitivity of the assay was 0.1 ng/ ml) could be due to contributions from CIDR as plasma
ml; intra- assay and inter-assay variation coefficients wereprogesterone reached basal concentrations (0.36+0.05 ng/
6.6% and 8.9%, respectively. ml, P<0.05) subsequent to CIDR withdrawal (Fig. 1). In a
Statistical analysisChi-square [{?) test was employed  previous study, progesterone-based intravaginal implants
for the number of cattle that responded to various treatmentsvere shown to maintain luteal phase plasma progesterone
of the protocol and conceived subsequently. Two samplefor a period of 15 days in true anestrous buffaloes (Sétgh
Student’s t-test was employed to compare different al. 2009).
parameters of cattle that conceived or failed to conceive. On the day of CIDR removal, a large follicle (12.30+0.50
mm) was observed in all the cattle (P<0.05, Fig. 1). This
R, \\D DISCUSSION could be due to the fact that, in the present study, prolonged-
As the cattle enrolled in_present study were exhibiting CIDR treatment-induced atresia of the follicular structures
regular estrous cycles, therefore, on the day of beginning ofmight have lead to emergence of a new synchronous follicular
protocol (day 0), a CL of 13.70£1.40 mm diameter as well wave after an increase in follicle stimulating hormone (Kim
as luteal phase plasma progesterone (1.82+0.16 ng/ml) wast al. 2006). In fact, CIDR induces emergence of a
recorded in all the cattle (Fig. 1). synchronous follicular wave with the same pattern as
Following PGFy; plus CIDR treatment on day O, there observed in cattle having normal estrous cycles (&iral.
was a considerable decrease in the diameter of CL (3.2+1.2006).
mm) on day 15 in all the cattle (P<0.05, Fig. 1). This could  All the repeat-breeder cattle exhibited estrus between 48—
be due to the fact that, in the present study, CIDR treatmen®96 h after CIDR removal. Prolonged-treatment with a
was continued for 15 days and a luteolytic dose of RGF progesterone device increases the ability of the hypothalamo-
was also given at the time of CIDR insertion. A prolonged pituitary gonadal axis to generate estrus / LH surge in
treatment with progesterone-releasing device lowers pulsatileresponse to an increase in endogenous estradiol (Todoroki
LH secretion leading to atresia of luteal structures as well asand Kaneko 2006).

large follicles (Kimet al. 2006). In fact, large follicles The large follicle observed in all cattle on the day of CIDR
observed on day 0 (11.1+0.6 mm) also disappeared by dayemoval continued to grow (P<0.05) till the time of Al
15 (Fig. 1). (15.0£0.5 mm, Fig. 1). Furthermore, this follicle ovulated

On the day of CIDR removal (day 15), the presence of between 24-48 h after GnRH in 100% cattle (Fig. 1), as
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reported in a previous instance that utilized similar protocol phenomenon which occurs repeatedly in consecutive cycles,
(Kim et al. 2006). Based on these findings, the potential and thus might have lead to repeat conception failure in cattle
importance of administering GnRH can be emphasized. Thisused (Bageet al. 2002). However, the conception rates
protocol (PGR;+CIDR-GnRH) revealed that treatment with  reported in this study indicate that some of these endocrine
GnRH at the onset of estrus after CIDR withdrawal has thedysfunctions might have been eliminated as timely ovulation
ability to induce ovulation of a newly recruited follicle that was observed subsequent to Al. Thus, RGEIDR-GnRH
may fail to ovulate spontaneously after the removal of CIDR protocol followed by Al is an effective treatment regimen
(Ambroseet al. 2004). for repeat-breeder dairy cattle especially with prolonged
All the repeat-breeder cattle used in present study hadduration of estrus.
failed to conceive during at least three previous inseminations  Use of a CIDR (PGj+CIDR-GnRH) -based Al protocol
(4.2£0.2), however, subsequent to BGEIDR-GNRH-AI is a highly effective therapeutic strategy for establishing
protocol, an appreciably high conception rate (52%, P<0.05)pregnancies in repeat-breeder (due to endocrine dysfunctions)
was recorded. This could be the impact of fine regulation of crossbred dairy cattle. This protocol yields'timely follicular
plasma progesterone profile during pre-conception period.development, induces ovulation between 24-48 h following
It is well known that the priming of reproductive system with  GnRH and appreciably high first-service conception rate
adequate amount of circulating progesterone during the pre{52%) in repeat-breeder cattle with-endocrine dysfunctions.
conception pgnod is favpraple for the better development of REFERENCES
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