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Abstract

Administration of gonadotropin releasing hormone (GnRH) in luteal phase post insemination was
studied in fertile crossbred dairy cattle for the purpose of assessing the effect of gonadotropin releasing
hormone on endogenous concentration of progesterone and the potential impact on conception. Ninety-two
crossbred dairy cattle were randomly divided into two groups (control and treatment groups ) and inseminated
when they were in estrus. Only the treatment group was administered with 10 mg of GnRH on day 12 post
insemination. Serum of both groups were collected and analyzed for progesterone concentration by means of
radioimmunoassay on day O, 12, 18 and 25 post inseminations. All hormonal data and conception rate of
both groups were statistically analyzed. The results showed that GnRH administered 12 days post insemination
significantly increased serum progesterone on D18 post insemination (P<0.05). However, the conception

rates obtained were not significantly different between control and treatment groups.

Keywords : Gonadotropin releasing hormone, Luteal phase, Post insemination, Progesterone, Conception,

Dairy cattle

"Bureau of Biotechnology for Animal Production, Department of Livestock Development
EFaculty of Veterinary Science, Chulalongkorn University

*corresponding author / E-mail address: vhussara@gmail.com

46



Introduction

Early embryonic mortality is one of a major
economic loss to dairy producers. Approximately 25%
of bovine embryos are lost in the first 3 weeks of life
(Peters, 1996) of which the greatest proportion seems
to occur between 14 and 17 days after ovulation
(Sreenan et al., 2000). A major contributing factor
of early embryonic death in cattle is believed to be
due to low progesterone production by the corpus
luteum. Embryo development is related to
concentrations of progesterone and the ability of the
conceptus to secrete the antiluteolytic hormone,
interferon-t (Mann et al., 1999). More exposure to
progesterone by the embryo may increase its chance
of secreting interferon-t and thus survive (Thatcher
et al., 2001 ) By manipulating post-insemination
concentrations of progesterone, conception rates may
ultimately improve.

One avenue being pursued to increase
progesterone concentration after insemination is the
application of luteotropic hormones such as GnRH at
various times after insemination in order to provide
additional luteotropic stimuli to the corpus luteum or
to interfere indirectly with luteolytic mechanisms. The
mechanism involved derives from the physiological
effect of GnRH in stimulating the release of LH and
FSH from the anterior pituitary gland which results in
inducing ovulation of dominant follicle at mid cycle,
thereby possibly reducing estradiol secretion of ovarian
follicles (Thatcher et al., 1989; Rettmer et al., 1992)
as well as obtaining accessory corpus luteum formation.
Lack of estradiol late in the estrous cycle probably
prevents the changes in uterine receptor concentrations

of oxytocin that are prerequisitefor luteolysis (Hughes
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et al., 1987) which increases the chances for embryo
to establish maternal recognition of pregnancy before
a new wave of estrogen - secreting follicles develops
and initiates luteolysis.

The stage at which GnRH is given in luteal phase
has been varied between days 1 and 3, 4 and 6, 7
and 10, 11 and 13 after insemination with variable
results. The remarkable improvement in pregnancy
rate was found mostly in the treatment between days
11 and 1 3 after insemination (Macmillan etal., 1986,
Sheldon and Dobson, 1993; Drew and Peters, 1994,
Peters et al., 2000). This might be due to the reason
that it coincides approximately with maternal recognition
of pregnancy as characterized by the embryonic
secretion of the antiluteolytic factor interferon-t
(Thatcher et al., 1996). However, the action of
GnRH also depends on follicular status at the time of
treatment. Cows with 3- wave cycles, the GnRH
treatment between days 11 and 14 coincides with
the rise or peak of the second follicular wave (Webb
et al., 1992) and therefore high estradiol
concentrations whereas estradiol concentrations are
likely to be lower in two-wave animals at this time.
This could be one possible reason for differences in
study results.

In Thailand, most studies were performed in limited
number of dairy cattle of different status by using
different days of GnRH administration and variable
results were obtained (Pilachai et al., 2004,
Sumransap et al., 2006). In this study, higher number
of fertile dairy cattle raised under field condition of
small-scale farms in Thailand were studied in order
to obtain more accurate results in assessing the
effectiveness of gonadotropin releasing hormone

(GnRH) administrating during luteal phase
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on endogenous concentration of progesterone and the
potential impact on conception of fertile dairy cattle in
the field condition of Thailand in order to understand
progesterone profiles in different stages after GhnRH
treatment in fertile dairy cattle which will be very much
useful for further application in improving reproductive

performance of dairy cattle in Thailand.
Materials & Methods

Ninety-two fertile crossbred dairy cattle (>87.5%
Holstein-Fresian crossbred), 3-6 years of age, good
body condition score with regular estrous cycle and
normal reproductive organs from rectal examination,
were randomly selected for the study. They were all
raised under similar condition of small scale farms in
Saraburi Province with fair nutrition and management.
They were then randomly allocated in two groups
(control and treatment group). Both groups were
inseminated when they were in estrus. Ten g of
gonadotropin releasing hormone (Buserelin, Recepta ®;
Intervet Company) was intramuscularly injected on
day 12 post insemination only in treatment group.
Blood samples were collected via coccygeal
venipuncture in both groups on day O (day of estrus),
day 12, day 18 and day 25 post insemination. Serum
was separated and stored at -20°C until assayed for
progesterone. Concentrations of progesterone in serum
were determined by radioimmunoassay (RIA).
Sensitivity of the assay was 0.05 ng/ml Percentages
of coefficient of variation (%CV) of intra-assay from
three levels of control pools were 5.5, 6.7 and 10.9%
whereas those of inter-assay were 16.0, 10.2 and
15.5 %. Pregnancy was verified by rectal palpation of
uterus on day 60 after the insemination. All hormonal

data were analyzed by means of general linear model

whereas conception rates were compared by chi-
square analysis and the categorical data procedures
in order to determine the significant treatment effect.
Ages of experimented animals in both groups were
also adjusted using GLM procedures in order to reduce
the error effect from different ages. The accuracy of
pregnancy and non-pregnancy diagnosis by means of
progesterone determination on day 25 post
insemination were also studied by comparing with the

results obtained from uterine palpation on day 60.

Results

Comparison of serum progesterone concentration
on each day between control and treatment group
showed no significant difference (P>0.05) whereas
progesterone concentration on day 18 of treatment
group was significantly higher than that of day 12
(P<0.05).

Discussion

From Table 1, it was found that progesterone
level in each day were not significantly different between
control and treatment groups (P>0.05). But
progesterone level on day 18 of the treatment group
seemed to be higher than that of control group which
might be due to the effect of GhRH treatment that
cause ovulation of dominant follicle of the second
follicular wave and later formation of accessory corpus
luteum. Thus progesterone level was higher on day
18 in treatment group. This was concurrent to the
comparison of progesterone level between day 12
and day 18 in each group which showed that
progesterone level on day 18 of treatment group was
significantly higher than that of day 12 (P<0.05)

whereas the progesterone level on day 12 and day



18 of the control group were not different significantly
(P>0.05). This might indicate that in the treatment
group of which GnRH was given enabled the increase
of progesterone level in the luteal phase. This is
concurrent to the study of Pilachai et al. (2004 ),
Howard et al. (2006) and Peters (2005) which
found higher progesterone concentration and accessory
corpus luteum in cows after GnRH administration.

When conception of the animals was considered,
regardless of treatment method (Table2), it was found
that progesterone level on day 12 of conceived and
non-conceived groups were not significantly different
because they were all in luteal phase whereas
progesterone level on day 18 of the conceived group
was significantly higher than that of non-conceived
group (P<0.0001). This indicated that increasing
progesterone level in luteal phase post insemination
might increase conception. The results were concurrent
to the hypothesis that increasing progesterone
concentration after artificial insemination would increase
fertility (Stevenson et al., 2007) due to increase the
chance of embryo development and its ability to secrete
antiluteolytic hormone (Mann et al., 1999; Thatcher
etal., 2001). Thatcher et al. (1994) also reported
that manipulation of post-insemination concentration
of progesterone by giving exogenous progesterone could
stimulate embryo development and ultimately improved
conception rates.

The conception rate obtained from GnRH
administration post inseminations in this study (Table
3) was not significantly different from that of control
group which is consistent with the findings of Howard
et al. (2006) and Peter et al. (1992) who observed
no effect on conception rate in dairy cows, despite

elevation of progesterone concentration. This contrasts
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with the study of Willard et al. (2003); Peters et al.
(2000) and Kalaimani et al. (2007 ) who indicated
the improvement of pregnancy rates in dairy cattle
after GnRH administration in luteal phase post
insemination. Lopez-Gatius et al. (2002) also
reported that cows with an additional corpus luteum
were eight times less likely to experience fetal loss
than those with a single corpus luteum. Thatcher
et al. (2006 ) found the similar results that induction
of accessory corpus luteum and increased progesterone
concentration reduced early embryonic mortality in
cattle.

The conception rate after GnRH treatment post
inseminations is varied depending on the injection
time after Al and follicular status when treatment is
initiated (Peters, 2005). Peter (2005) also reported
that only treatment between day 11 and 1 3 resulted
in improvement in pregnancy rate which was concurrent
to some studies (Drew and Peters, 1994; Sheldon
and Dobson, 1993) but contrasted to some studies
(Schmitt et al., 1996; Willard et al., 2003; Kalaimani
et al., 2007 ) which reported that GnRH administration
on day 5-7 post insemination also gave good results.
Considering follicular status at the treatment time,
cows with 2 and 3 wave cycles showed different
fertility responses to GnRH treatment post
inseminations (Peter, 2005).

However, post insemination GnRH treatments have
been reported to be particularly effective in conditions
of heat stress, poorer body condition (Kaim et al.,
2003; Willard et al., 2003; Pilachai et al., 2004)
and in repeat breeding cows (Sumransup et al.,20086).
Wolfenson et al. (1993) also suggested that
progesterone concentration might be less in heat-

stressed cows.
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The accuracy of determining non-pregnancy was et al., 1982; Reimers et al., 1985; Wimpy et al.,
greater (90.91% ) than that for determining pregnancy 1986 ). This could indicate the main advantage of
(83.93%) which is consistent with other studies the progesterone test in picking out the non-pregnant
which reported accuracies of 67 to 88% for pregnant  animals (Dobson and Kamonpatana, 1986).

and 87 to 100% for non-pregnant diagnoses (Gowan

Table1 Serum concentration of progesterone on day O, day12, day18 and day 25 post insemination in

control and treatment groups

Day Progesterone concentration

(mean * SE) ng./ml

Control group Treatment group
0 0.26 + 0.05 0.18 = 0.05
12 4.29 + 0.34 3.5140.35"
18 3.81 + 0.66 4784069
25 292 £ 0.41 3.09 £ 0.40

a’bFiguree; within the same column with different superscripts differ significantly (P<0.05).

1 /
Do D12 D18 D25
Day

‘ —e— control group —#— treatment group ‘

Figure 1 Progesterone profile in various days of control and treatment groups

When conception of the animals was considered, of progesterone between conceived and non-conceived

regardiess of the treatment methods, serum concentration ~ groups were compared (Table 2).
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Table 2 Serum concentrations of progesterone on day 0, day 12, day 18 and day 25 post inseminations in

conceived and non-conceived groups

Day Progesterone concentration

(mean * SE) ng./ml

Control group Treatment group
0 0.18 = 0.04 0.33 = 0.06
12 3.81+0.33 4.05 + 0.38
18 531+ 0.43° 1.76 + 0.67"
25 4.42 +0.30° 1191+ 0.34 °

a’bFigures within the same row with different superscripts differ highly significantly (P<0.0001 )

It was found that progesterone concentration on Conception rates between control and treatment

day 18 of conceived group was significantly higher  groups were also compared (TabIeS).The results showed

than that of non-conceived group (P<0.0001). no significant difference between groups (P>0.05).

progesterone concentration (ng./ml.)

Do D12 D18 D25
Day

\+conceived group —#— non-conceived group \

Figure 2 Progesterone profile in various days of conceived and hon-conceived grounps
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Table 3 Conception rate of control and treatment groups

Group No. of pregnant cows / no. of inseminated cows  Conception rate
(%)
Control 26/ 47 55.32
Treatment 251745 55.56

The accuracy of early pregnancy diagnosis by
means of progesterone determination on day 25 post

inseminations compared to the results obtained from
Conclusion

This study indicates that the administration of
exogenous GnRH in luteal phase post inseminations
in fertile dairy cattle resulted in increased serum
progesterone concentration. This might be beneficial
in reducing early embryonic mortality especially in
infertile or heat-stressed or repeat breeding cows which
might have less progesterone concentration after
insemination. However, the conception rate obtained

from this study in treatment group was not significantly

uterine palpation on day 60 post inseminations was
83.93 % whereas that of non-pregnancy diagnosis

was 90.91 %.

higher than that of control group which might be due
to the variability of follicular status when treatment is

initiated.
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