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ABSTRACT

The aim of this work was to evaluate the value of GnRH in a controlled
breeding program. A total of 22 buffalo-cows were examined per rectum to
identify that they had palpable corpus luteum (CL). They were injected with
300 ug cloprostenol prostaglandin F2q (PGF2a) (Synchromate) and 48 hrs
later, they were injected 200 49 GnRH (Fertagyl Intervet). Nineteen out of
twenty two buffalo cows came in estrus (86.36%) after 48 hrs. from GnRH
infection and 3 out of 22 (13. 64%) did not show any signs of estrus and their
ovaries had no structures when examined rectaly. Progesterone
concentrations decreased sharply in animals that had larger CL after injection
of PGF2a from (4.02+0.89 to 0.93+0.24 ng/mi). Estradiol 173 concentrations
increased from (3.9240.4 to 5.0640.28 pg/mi) after injection of GnRH. The
protocol of single dose of PGF2« depends on the presence of CL followed by
single dose of GnRH resufted in good estrus synchronization and alfowed

effective management of buffalo-cows breeding without need to heat
detection under field conditions.

INTRODUCTION

Buffaloes are unique among farm animals in Egypt, for its good palatable milk
and meat. Problems of buffalo estrus detection even with a schedule of three
observation for heat is inconvenient, time consuming and therefore not ofien
implemented (Rosenberg et al., 1990), in addition to long calving interval, when estrus
detection efficiency had a high correlation with calving intervals (Barr, 1974). These are
the major constraints that impede genetic improvement and productivity of buffalo-
cows. The use of prostaglandin F2a or its analogues as a tool for managing
reproductive performance can overcome these problems, where the luteolytic effect of
PGF2a in buffaloes had achieved by the great regression in CL associated with rapid
decrease in progesterone level (Jainudeen, 1976; Kamonpatana et al., 1979; Bachlaus
et al. 1980; Ibrahim, 1987; and Hassan, 1989)

Combination of PGF20. with GnRH for an effective ovulation control was studied
in buffaloes, where 10.4% respond with overt estrus within 1 to 2 days after injection of
GnRH, while 54.2% revealed paipabie luteal structures after 7 days and 88.5% of them
came into heat after PGF2a injection at an interval of 61.4- hrs. (Norasimha and
Venkatramiah, 1991). Administration of GnRH after PGF2q analogue enhance the
ovulation in cows by 96-97% Vs 85% for that did not received GnRH (DoValle et al.,
1997). While in buffaloes, administration of two doses of PGF2 and one dose of GnRH
had no advantages (Jainudeen, 19786).
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increasing the ability of a follicle to ovulate. Also ta record the effect of this method of
synchronization on the concentrations of serum progesterone and estradiol 173 and the
manifestation of estrus for more efficient control of ovulation for successful breeding
program for buffaloes.

MATERIALS AND METHODS
Animals:

Twenty-two non-lactating buffalo-cows aging between 4-6 years were used in this
study. Animals were fed according to NRC feeding management (Ranjhan and Palhok,
1979). Five of them were kept in the experimental farm of Animal Reproductive
Research Institute for hormonai study. The rest of buffalo-cows were in a private farm
at Ismailia Province. All the buffaloes were detected to have a palpable CL (by rectal
palpation).

Synchronization protocol:

Animals were injected I/M with a single dose (2ml) of PGF2« analogue {Synchromat
B), each 1.0 ml equal to 250 ug cloprostenol, 48 hours later, the buffalo-cows received
2.0 ml GnRH agonist (Fertagy! Intervet). Al buffalo-cows were observed for signs of
estrus three times daily. These signs were categorized as:

1- Standing to be mounted.

2- Clear viscous vaginal mucous.
3- Increased vocalization.

Or no estrus signs.

Blood samples:

Blood samples were collected from five buffalo-cows via jugular venipnucture in
plain vacutainer tubes one day before PGF2a administration (day 1) and then daily till
the estrus manifestations appear. Serum was separated and stored at -20 °C until
used for hormonal assay.

Hormonal assay:

Serum progesterone and Estradiol 17p concentrations were estimated by direct
radioimmunoassay (RIA) using coat A-count kit {Diagnostic Products Corporation,
DPC). This method have been characterized and verified to measure each hormone
with an extremely low cross reactivity to other hormones. In Progesterone, the
sensitivity of the assay was 0.015 ng/mi while the mean intraassay and interassay
coefficient of variation were 3.8% and 6.9% respectively. In estradiol 178, the sensitivity
of the assay was 0.30 pg/ml, while the mean intraassay and interassay coefficent were
41% and 7.0% respectively. The correlation coefficient between observed and
expected values obtained for quantitative recovery of known addition of progesterone
and estradiol 17p were 0.9 and 0.85 respectively.

RESULTS
A total of 19 out of 22 buffalo-cows (86.36%) were easily detected in heat after
48 hours from GnRH administration. Those animals manifested standing estrus
accompanied. by clear viscous vaginal mucus, increased vocalization and restlessness.
The renianing” "3 buffalo-cows (13.64%) did not show any signs of estrus.

The hormonal concentrations during the experimental period were shown in
table (1) and Fig. (1).
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Preinjection of PGF2a, progesterone concentration was 4.02+0.89 ng/ml then
dropped sharply to 0.93+0.24 ng/ml within 24 hours after injection. Serum progesterone
levels decreased continuously, 24 hours after the injection of GnRH where it reached
its lowest concentration (0.20+0.07 ng/ml). Then started to increase gradually after the
appearance of estrus manifestation. On the other hand, Serum estradiol 17B increased
from 3.92+0.4 pg/mlto 5.04+0.47 pg/ml in the same interval. Its levels increased post-
injection of GnRH reaching its highest level 48 hours after injection {6.23+0.20 pg/mi)
concurrently with the appearance of estrus manifestation. Then decreased gradually to

reach a concentration of (3.45+0.35 pg/ml) by day eight post injection of PGF2¢, Table
(1} and Fig.(). ' :

DISCUSSION

Injection of GnRH agonist 48 hours after PGF2aainjection improved the efficacy
of estrus synchronization in baffalo-cows compared with standard methods using
luteolytic agent only. In the present study, estrus appeared in 19 buffalo-cows out of 22
treated animals (86.36%), while Parasad et al, (1979) reported that estrus
synchronization succeeded in 12 animals out of 18 treated (72.22%). Heifers injected
with GnRH on day 3 followed by PGF2« on day 13 of estrus, non-of them came in heat
but only 43.8% showed luteolysis. These clarify that GnRH treatment before PGF2«
diminished the efficiency of its luteolytic action (Birmie et al., 1997). GnRH initiates or
plays a role in initiation of a new follicular wave and ovulated a newly formed dominant
follicle between 24-32 hrs. after the second injection of GnRH (Pursley et al., 1995). it
is well accepted that GnRH and its agonists act on ovarian follicular development and
CL function indirectly via the induced release of pituitary LH and FSH within 2 to 4
hours after injection which act indirectly by binding to their respective receptors on
follicular and luteal cells (Chenault et al., 1990; Conn and Crowly, 1990; Rettmer et al.,
1992; Stevenson et al,, 1993 and Twagiramungu et al., 1995).

The hormonal changes for luteal and follicular phases recorded during this study
are agree with the previous reports in buffaloes (Ahmed et al., 1977; Boyd and Munro,
1979 and Bachlaus et al, 1980). The progesterone levels during day of estrus -
(0.78£0.15 ng/ml) was higher in the present study than that reported by Chauhan et al.,
1685. While the level of estradiol 178 was lower and this may be attributed to the effect
of GnRH on the proportion of steroidogenic luteal cells. This lead to increase in

progesterone and decrease in estradiol concentrations (Macmillan et al., 1985 and
Stevenson et al., 1993). :

‘Although the level of estradiol 178 was lower, the manifestation of estrus
resulted from the present protocol were clear.

It can be concluded that, this program of single dose of PGF2«x followed by
single dose of GnRH have a good response in synchronizing estrus in buffalo-cows
with a good percentage.
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Table (1): Serum progesterone and esfradiol 1_7"{} in synchronized buffalo-cows

MINUFIYA VET. J. VOL. 1 NO. 1 APRIL 2000

(n=5)

- Days of - Progesterone (ng/mi) | Estradiol 178 (pg/ml)

experiment treatment meanzS.E mean+S.E
1 Pre-PGF2 inj. 4.02+0.89 3.92+0.40
2 24 hrs.after inj. - 0.93+0.24 5.04:+0.47
3 Pre-GnRH inj. 0.30+0.07 5.06+0.28
4 24 hrs.after inj. 0.20+£0.07 5.99+0.24
5* 0.78£0.15 6.23+0.20
8 0.98+0.23 4.75+0.09
7 1.2640.19 4.32+0.28
8 2.0120.25 3.45+0.35

*day of well signs of estrus on animals

Fig.(1): Progesterone and Estradiol 17B concentrations

after prostaglandin and GnRh injection
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