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ABSTRACT

This experiment was conducted to determine the correlation of progesterone and cortisol levels in
plasma between ovulated and non-ovulated Crossbreds Ettawa does. Eight does were used in this
experiment and they were divided equally into 2 groups, i.e. group I consisting of 4 normal ovulated does
with the average body weight of 37.5 + 3.109 kg and group II consisting of 4 non-ovulated does with the
average body weight of 28 + 2.160 kg as group II. The estrus cycles of all does were synchronized using
intravaginal device of controlled internal drug release (CIDR) accompanied by intra-muscular injection of
prostaglandin F2 (PGF2) alpha. Immediately after the onset of estrus, blood samples were collected from
jugular every 3 and 6 hours for 72 hours after onset of estrus. The concentration of cortisol and progesterone
in plasma was assayed by enzyme linked immunosorbent assay (ELISA). The results showed that the
average concentrations of cortisol in ovulated does (90.89+26.22 ng/mL) was higher than in non-ovulated
does (42.70+37.18 ng/mL). Similarly, the concentrations of progesterone in ovulated does (0.098+0.0423
ng/mL) was higher than in non-ovulated does (0.093+0.056 ng/mL). It was evident that the change in
progesterone level was closely associated with the change in cortisol level in plasma.
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ABSTRAK

Penelitian ini bertujuan untuk mengetahui korelasi kadar progesteron dan kortisol dalam plasma
kambing Peranakan Ettawa (PE) antara yang bersiklus estrus normal (mengalami ovulasi) dan yang
tidak mengalami ovulasi. Dalam penelitian ini digunakan 8 kambing PE betina dewasa yang dibagi
menjadi 2 grup, yaitu grup I yang terdiri atas 4 kambing betina bersiklus ovulasi normal (mengalami
ovulasi) dengan rataan bobot badan 37.5 + 3.109 kg, dan grup II yang terdiri atas 4 kambing betina yang
tidak mengalami ovulasi dengan rataan bobot badan : 28 + 2.160 kg. Sinkronisasi estrus dilakukan
dengan controlled internal drug release (CIDR) secara intravaginal dan disertai dengan injeksi prostaglandin
F2 (PGF2) alfa secara intramuskuler. Segera setelah estrus, darah diambil dari vena jugularis setiap 3
dan 6 jam selama 72 jam pascaestrus. Kadar hormon dalam plasma ditentukan dengan enzyme linked
immunosorbent assay (ELISA). Selanjutnya, data tentang kadar hormon dalam plasma diolah dengan uji
t. Hasil penelitian menunjukkan bahwa konsentrasi kortisol pada kambing PE yang mengalami ovulasi
(90.89+26.22 ng/ml) lebih tinggi jika dibandingkan dengan yang tidak mengalami ovulasi (42.70+37.18
ng/ml). Kadar progesterone pada kambing yang mengalami ovulasi (0.098+0.0423 ng/ml) juga lebih
tinggi daripada yang tidak mengalami ovulasi (0.093+0.056 ng/ml). Hasil ini menunjukkan bahwa
bahwa perubahan kadar progesteron sangat berkaitan dengan perubahan kadar kortisol dalam plasma.

Kata kunci: progesteron, kortisol, ovulasi, non-ovulasi, kambing PE



Astuti et al

INTRODUCTION

Progesterone is generally used to
manufacture three different types of estrogen i.e.
testosterone, cortisol, and aldosterone (Stimmer
et al. 2003). Although, progesterone is generally
known as a gonadally- released reproductive
hormone, it is also produced in the brain and by
the adrenal gland, where progesterone is an
indirect precursor to cortisol (Baulieu et al.,
2001). One of the effective ways to block the
luteinizing hormone (LH) surge is by
administering intermediate concentration of
progesterone (Kinder et al. 1996).

Follicular cysts occur when estradiol is
unable to induce luteinizing hormone surge at
the appropriate time during follicular
maturation. Follicular cysts secreting high
concentrations of estradiol (Kittock et al. 1974;
Hamilton et al. 1995) has been observed in cows
when they fail to release a preovulatory surge of
luteinizing hormone (LH). Cystic cows also fail
to release LH in response to an exogenously
administered estradiol challenge (Silvia et al.
2005). Such failure appears to occur at the level
of the hypothalamus as Gonadotropin releasing
hormone (GnRH) has been shown to be equally
effective in stimulating pituitary secretion of LH
in both cystic and normal cows (Zaied et al.
1980). In addition, Silvia et al. (2005) reported
that, in cows, no differences in adrenal function
was detected between animals with normal
cycling and ovarian follicular cysts.

As the progesterone is also produced by
adrenal gland besides of that produced by the
ovary, it 1s necessary to predict the profile of
cortisol and progesterone in both ovulated and
non-ovulated animal, since progesterone
produced in adrenal gland is the precursor of
cortisol. In addition, it is also important to
determine to which extent the progesterone (as
cortisol precursor) produced in adrenal gland can
substitute ovary in producing progesterone when
level of this hormone is very low. This
phenomenon was assessed by comparing the
concentrations of cortisol and progesterone levels
in plasma of normal ovulated and non-ovulated
does.
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METHODS

Experimental Animals and Synchro-
nization of Estrus

Eight adult (1.5-2 years old) does with body
weight of 25-40 kg were used in this study. All
of animals were housed in the Farm Unit of
Cross breeds does in Animal Husbandry
Breeding and Feeding Training Center (BPT-
HMT), Toyomerto, Singosari, Malang. They
were fed with a standard feed containing 5 kg/
day/animal of Napier grass (Pennisettum
purpurreum), 500-800 g/day/animal, and ad
libitum of water. Before the blood was collected,
all animals were examined for parasitic infection.

The does were divided into 2 groups i.e. group
I consisting of 4 non-ovulated does with average
body weight of 28 + 2.160 kg and group II
consisting of 4 ovulated does with average body
weight of 37.5 + 3.109 kg. Ovulated animals
were assessed from the peak concentration of
estradiol and LLH as described by Suharto (2007)
and Sunendar (2007). The estrus cycles of all
does were synchronized using intravaginal device
of controlled internal drug release (CIDR; 0.3 g
progesterone, Pharmacia & Upjohn Pty Limited,
NSW) for 10 days and intramuscular injection
of PGF2alpha at day 8 following the CIDR
insertion. The onset of estrus occurred 26.6-36.6
hours after removal of CIDR, and the peak of
LH occurred 45-51 after removal of CIDR. The
blood was collected from each does every 3 and 6
hours the occurrence of estrus. The blood was
collected using 3-mL syringes and then was
transferred into 5-mL glass tubes containing
heparin and centrifuged at 500 g for 15 minutes..
Plasma was collected and stored at —20° C.

Determination of Hormone Concentration
in Plasma

The concentration of cortisol and
progesterone in plasma was determined a solid
phase competitive enzyme—linked immuno-
sorbent assay (ELISA, DRG, Germany). Each
well of ELISA microtitration plate was coated
with monoclonal antibody against cortisol/
progesterone. Plasma samples from each doe were
added to each well followed by cortisol/
progesterone-horseradish peroxidase (HRP).
Following an incubation for 1 hour for cortisol
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and 2 hours for progesterone at room temperature
(* 25° C), the bound cortisol/progesterone-HRP
was determined by adding Tetramethylbenzidine
(TMB) substrate. Each plasma sample was
tested in duplicate and the average absorbance
reading of each sample was read using
multiscan spectrophotometer. The concentration
of cortisol/progesterone plasma sample was
determined by simple interpolation of the
absorbance reading of each sample to standard
curve of standard hormone, the concentration of
which has been determined by manufacturer.
The concentration of bound cortisol/progesterone
HRP is inversely proportional to the
concentration of hormone in plasma sample.

RESULTS AND DISCUSSIONS

The average cortisol concentrations
immediately after the removal of CIDR were
42.70+37.18 ng/ml for non-ovulated does and
92.27+43.94 ng/ml for ovulated (Table 1 and
Figure 1). The average concentration of
progesterone was (0.098+0.0423 ng/ml) for
ovulated does and (0.093+0.056 ng/ml) for non-
ovulated does (Table 2 and Figure 2). The
concentrations of cortisol is normally used as an
index for basal adrenal activity. The
concentration of cortisol and progesterone in
ovulated was higher than in non-ovulated does
(Figure 1 and 2). This clearly indicates that in
non-ovulated, although progesterone was still
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produced by the adrenal gland, it can not
compensate the ovary to produce progesterone
and therefore the level of both hormones
decreased significantly. Like cortisol,
progesterone is released in response to
adrenocorticotropin hormone (ACTH) (Genazzani
et al., 1998; Burt et al. 2006). Normal value of
cortisol in doe is 75—-80 ng/ml (Wagenmaker et
al. 2004 in Kellie et al. 2005).

As a comparison, salivary progesterone
correlated positively with salivary cortisol in men
and women taking hormonal contraceptives but
not in freely cycling women. This is consistent
with the idea that progesterone in men is largely
adrenal in origin, whereas in women it is
produced by both ovary and the adrenal gland
(Wirth and Schultheiss 2006; Wirth et al. 2007).
Unlike progesterone, Astuti et al. (2007) (in
press) reported that in ovulated does, estradiol
level in serum was positively correlated with
serum cortisol. This finding suggests that the
circulating progesterone in non-ovulated does
comes primarily from the adrenal gland and
that in ovulated does comes from the ovary. The
release of adrenal progesterone along with
cortisol, is likely to be stimulated by ACTH
(Genazzani et al. 1998). Barbaccia et al. (1996)
and Konigsson et al. (2001) demonstrated that
close relationships between progesterone and
cortisol is likely to reflect a functional
relationship of both hormones. Progesterone is
released from the adrenal along with cortisol to

Table 1. Concentrations of Cortisol (ng/ml) in ovulated and non-ovulated does.

Status Animal 1 Animal 2 Animal 3 Animal 4 Average
Non- 51.89+69.44  40.90+15.01 29.19+25.66 48.84+38.62 42.70+37.18"
ovulated

Ovulated 119.80+44.16 64.33+11.23 115.39+£12.92 64.06+36.56 90.89+26.22"

Note: different superscript indicate significant different

Table 2. Concentrations of progesterone (ng/ml) in ovulated and non-ovulated does

Status Animal 1 Animal 2 Animal 3 Animal 4 Average

Non- 0.118+0.059  0.043+0.030 0.125+0.086 0.087+0.050 0.0930.056°
ovulated

Ovulated 0.030+0.006  0.026+0.004 0.249+0.104 0.086+0.053 0.098+0.0423%

Note: different superscript indicates significant difference
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Figure 1. Concentrations of progesterone (ng/
ml) and cortisol (ng/ml) in non-
ovulated does

with the finding in this study that the level of
cortisol in non-ovulated does was lower than
that in ovulated does. Wirth and Schultheiss
(2006) and Pirlich et al (2002) speculated that
progesterone release during stress condition is
closely affiliated with the reduction purposes.
In the present study, the level of both
progesterone and cortisol in ovulated was
significantly lower in non-ovulated that in
ovulated does. There are 2 possible explanations
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Figure 2. Concentration of progesterone (ng/ml)

and cortisol (ng/ml) in ovulated
animals

down-regulate the Hipothalamo-Pituitary axis,
particularly during stress and under basal
conditions. Dandrea et al. (2001) reported that
reduction in maternal during a prolonged period
of nutrient restriction is likely to be due to a
decrease maternal cortisol secretion. Cortisol
(also known as stress hormone) competes with
progesterone for receptor sites, leading to a
condition of estrogen dominance and less active
progesterone. This condition was very similar
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behind this finding. Firstly, although the adrenal
gland remain actively secreting pregnenolone as
precursor of cortisol, it could not sufficiently
substitute those secreted by the ovary. It means
that the adrenal gland only produces the
hormone in small quantity. Secondly, in non-
ovulated animals, small concentration of
progesterone may reflect a small concentration
of cortisol , so that there was a positive
correlation between the two hormones. It can
therefore be concluded that change in
progesterone level was positively related with the
change in cortisol level and the progesterone
produced adrenal gland appears to be unable to
compensate the progesterone normally produced
by the ovary.
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