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Abstract
The purpose of this study is to characterise progesterone concentration in Bali cows before, during and after
pregnancy. This study enables pregnant status to be detected shortly following conception in Bali cow. Five Bali
cows and one Bali bull were used in this study, between June 2010 and September 2011. The concentration of
progesterone in the blood serum was analysed using Enzyme-Linked Fluorescent Immunoassay principle in
Enzyme Linked Immunosorbent Assay method. Cow bodyweight increased during pregnancy aligned with foetus
development in uterus. The progesterone concentration in non-pregnant cow was 1.32 ± 0.93 ng/ml over 11
months of observation. For the pregnant cows the progesterone concentration was 0.76 ± 0.64 ng/ml before
pregnant and increased pronouncedly ranging between 7.43 ± 5.27 and 16.7 ± 2.29 ng/ml from the first up to the
7th month of pregnancy, then slightly declined toward parturition, between 11.55 ± 0.71 and 8.46 ± 5.33 ng/ml, and
plunged down markedly to level of 0.89 ± 0.24 ng/ml following parturition. Progesterone concentration were
markedly different in pregnant versus non-pregnant Bali cows. This allows pregnant status of Bali cow to be
detected shortly following conception.
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Introduction
Improving livestock productivity requires an increasing in the reproductive performance and the number of breeding
cow to a certain level, in order to meet the demand of animal protein (Tagama, 1995). Increasing reproductive
performance is a fundamental aspect in cattle reproduction (Tagama, 1995) to achieve one calf per cow per year.
An understanding of the reproduction and pregnancy status of the cow is rather vital in breeding management and
this is closely related to the reproductive cycles (Romano, 2011).
Bali cattle is known for their adaptability to harsh environmental condition, with low quality feed, but still have a high
fertility rate that give high production performance (Darmaja, 1980; Wiryosuhanto, 1996; Enwistle, 2001). The
estrus cycle period in cows generally ranges from 18 to 24 days (Parish, 2010) and Bali cattle recorded 20 days for
heifer and 21 days for cow (Pane, 1991; Wirdahayati, 1994). Estrus cycle consists of four phases, namely
proestrus, estrus, metestrus and diestrus (Anonymous, 2011a).
Progesterone is a hormone produced by the corpus luteum (Rekawiecki et al., 2008). Several studies have
reported that progesterone concentration is correlated to corpus luteum size (Putro et al., 2008). However, it has
been reported that no significant differences exist in progesterone concentration between breed (Jimenez et al.,
1985; Diaz et al., 1986). This hormone is essential for preparation of the reproductive tract as the place to implant
the embryo and the maintenance of the pregnancy (Hafez and Hafez, 2000; Romano, 2011; Anonymous, 2011 b).
When progesterone level in cow’s blood serum is less than 1 ng/ml, this indicates that the animal is in the luteal
phase of the estrus cycle. In contrary, if its level is higher than 1 ng/ml, it shows that the animal is in the follicular
phase (Ricoy et al., 2000).
The objective of this study was to characterise progesterone concentration in Bali cows before, during and after
pregnancy and to enable early pregnancy detection subsequent to conception in Bali cow.

Materials and methods
The study was carried out in the experimental station of the Assessment Institute of Agricultural Technology at
Narmada (Latitude, 8° 35' 50, 21 S, Longitude, 116 ° 13' 08, 46 E, and elevation 148 m above sea level), West
Nusa Tenggara, Indonesia, between June 2010 and September 2011.
Five cows and one bull were used in this study. The females were given specific number for the ease of
identification. Four females were mated with male and the other one was untreated (unmated) and referred as
control. The selected bull fed with similar basal diets of mix forages such as elephant grass, setaria, mullato and
rice straw, supplemented with rice bran 0.5% body weight. All animal received the same amount of feed. Salt and
water were provided ad libitum throughout the day. All cattle were treated with albendazole and ivermectin, against
internal and external parasites, prior to the commencement of the experiment. Following estrus, cow females were
naturally mated with the bull. Blood samples were taken periodically every month prior and during pregnancy and
one month subsequent to parturition. Body weight was monitored monthly.
Blood (6ml) was obtained from the jugulars vein, using a 10ml syringe and transferred into a 10ml glass tube.
Serum was separated by centrifugation at 3500 rpm for 10 minutes 3 times. The blood serum was then put into a
numbered micro tube. Progesterone concentration in the serum was determined using Enzyme-Linked Fluorescent
Immunoassay (ELFA) principal in Enzyme Linked Immunosorbent Assay (ELISA) method which has sensitivity
close 100 times better than original ELISA (Yolken and Stopa, 1979).
All data were tabulated and analysed descriptively using excel 2007 (Windows 7).

Results and discussion
The present study demonstrated characteristic of progesterone pattern in Bali cow (Figure 1). The progesterone
concentration in the control animal was 0.98 ng/ml and was in close agreement with the rest of the cow prior to
conception, which averaged 0.76 ± 0.64 ng/ml, varied from 0.29 to 3.04 ng/ml. This is also in agreement with
Arimbawa et al. (2012) who reported progesterone concentration of 0.52 ng/ml by non-pregnant Bali cows. Low
progesterone concentration (0.2 ng/ml) in non-pregnant Zebu cows has also been reported by Mukasa and Azage
(1989). The low progesterone concentration found in this observation agrees closely to Zaora et al. (1982) who
suggested that cow with progesterone level less than 2.4 ng/ml indicates that the cow is not pregnant. The variation
on progesterone concentration within non pregnant dams indicated the different phase of estrus cycle between the
animal. Ricoy et al. (2000) reported that when the level of progesterone in the blood is less than 1 ng/ml indicates
that animal is in luteal phase of estrus cycle. However, according to Chung et al. (2012), slightly increase in
progesterone concentration occurred up to day 18 of the cycle and then decreased to the lowest level approaching
diestrus (Budiyanto, 2012). Belli and Jelantik (2011) confirmed this pattern in Bali cattle, where progesterone
concentration began to rise on day 4 of the cycle (1.9 ng/ml) and increased to concentrations as high as 5.4 ng/ml
during the luteal phase (day 12), before returning to basal levels i.e. 0.1 ng/ml. This is in agreement with Arimbawa
et al. (2012) who reported the increasing of progesterone level in Bali cattle occurs on the 4 th to 13th days after
ovulation and could reached up to of 9.52 ng/ml on the 13 th days. Similar pattern was found in Zebu cows
(Mukasa and Azage,1989) and, similarly, Kayacik et al. (2005) reported that the progesterone level could reach
9.81 ng/ml on day 10 of the estrus cycle an decreased on diestrus phase ranged from 1.1 to 1.7 ng/ml. Decreasing
progesterone concentration to the lowest level indicates that luteolysis or degradation of structural and functional
corpus luteum occurs in the absence of pregnancy (Romano et al., 2011). It can be concluded that, when
progesterone concentration in the serum of Bali cattle is considerably low (3.0 ng/ml), indicates that the cow is not
pregnant.

Figure 1: Progesterone levels in Bali cattle before, during and after pregnancy.

The study showed that the average levels of progesterone in Bali cows during the period of 1 st to 7th month of
pregnancy ranged from 7.43 ± 5.27 to 16.7 ± 2.29 ng/ml. This high level of progesterone was produced by the
corpus luteum to maintain the pregnancy (Mann and Lammning, 1999; Inskeep, 2004; Romano, 2011). If the
pregnancy occurred, the corpus luteum sustains its progesterone level high until reaches of 13.9 ng/ml
(Anonymous, 2012). Yanhong et al. (2004) reported that luteal cells increased significantly with development of
corpus luteum, during the 5-8 week of pregnancy. However, the progesterone level obtained in this current study
was higher than those reported by Belli et al. (2011), who found 5.46 ng/ml in 3 weeks of gestation and reaching a

peak level of 10 ng/ml in 10 weeks of gestation. Differences of these results might be caused by difference of
methods; where Belli and Jelantik (2011) used Radio Immuno Assay methods as Belli and Jelantik (2011), they
also found that increasing feed quality has no significant effect on progesterone level in Bali cattle.
At the 8th month of pregnancy, the number of progesterone hormone was averaged 11.55 ± 0.71 ng/ml. Whilst in
the 9th month of pregnancy, its level had slowed down to an average of 8.46 ± 5.33 ng/ml. This declining level of
progesterone started from 7th month of pregnancy up to a day before giving birth. The level of progesterone at the
end of pregnancy period, 10 weeks pre calving in Bali cattle, reached 2.83 ng/ml (Belli and Jelantik, 2011). Jain et
al. (1980) confirmed the decrease in progesterone levels in a day before giving birth. This occurrence was due to
the hormonal changes, in which the endocrine system reduces the production of progesterone and generates more
estrogens hormone that serves to increase the tonus of uterus, relax the cervix and escalate the sensitivity of
uterine muscles toward oxytocins hormone (Toelihere, 1985).
At the 1st month after giving birth, the average level of progesterone was close to the level before pregnancy, with
the average of 0.89 ± 0.24 ng/ml. After giving birth the progesterone level is back to its normal conditions. This is in
agreement with Mukasa and Azage (1989) who found that progesterone level in Zebu cow was 1.0 ng/ml one week
after calving. From this phenomenon, it showed that following parturition the level of the progesterone would be
back to its normal conditions and ready for the next estrus cycle. The low progesterone occurred due to negative
feedback action on the hypothalamo‐hypophysis axis, allowing for recovery of gonadotropin function to block
progesterone being produced (Belli and Jelantik, 2011). Progesterone concentration is high in pregnant animal and
in Bali cow and can reach up to 17 ng/ml when the cow is in the 7 month of pregnancy.
Cow bodyweight changed from early pregnancy (3rd month) to late pregnancy (9th month), and following
parturition it showed similar pattern in all animals (Figure 2). The cow bodyweight increased during pregnancy in
line with foetus development in the uterus and decreased subsequently following parturition. However, bodyweight
tended to remain unchanged from 7 to 9 months of pregnancy due to change in diet composition; this was below
the expectation, as this slightly affects body condition for most of the pregnant cows in this study.

Figure 2: Bodyweight of Bali cow from early pregnancy, during pregnancy and following parturition.
Bodyweight increase as the pregnant status proceeds indicates that the cow received sufficient nutrition to support
foetus development. Although bodyweight remains unchanged and body condition seemed to decrease in the last
trimester of the pregnancy, this did not affect progesterone concentration during the late pregnancy. The decrease
in progesterone concentration from 7 to 9 months of pregnancy in the current study is in agreement with the
previous study on Bos javanicus, Bos indicus and Bos Taurus (Adeyemo and Heath, 1980; Jimenez et al., 1985;
Wirdahayati, 1994). This phenomenon is a negation to any effect of nutrition status, during last trimester of
pregnancy, on the decrease of progesterone concentration over 7 months of pregnancy to parturition.

Conclusion
Progesterone concentration in blood serum of Bali cows increased pronouncedly following conception and remains
high during pregnancy, but slightly decreased two months prior to parturition then plunged to the lowest point
following parturition to the non-pregnant level. The marked differences in progesterone concentration between
pregnant and non-pregnant allow an early detection of pregnant status in Bali cow, and the level of progesterone
during pregnancy may be used to estimate month of pregnancy.
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