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Abstract— Twenty Pasundan cows were used in this study in order to determine the concentration of the
hormones estrogen, progesterone, and the level of pregnancy. The cows were randomly divided into two groups
of 10 each. The first group was synchronized with a prostaglandin double injection (Lutalyse TM, Upjohn,
Kalmozoo USA, containing 25 mg of Dinoprost Tromethamin) at a dose of 5 ml/head intramuscularly 2 (two)
times with an interval of 11 days. The second group was injected with prostaglandins (PGF2a) at a dose of 5
ml/head intramuscularly 2 (two) times with an interval of 11 days, but on the 9th day they were injected with
gonadotropin realizing hormone (Fertagyl, Intervet Animal Health UK Ltd, Cambridge; which contained 100
pg Gonadorelin which is synthetic GnRH)), Cows in heat are artificially inseminated twice with an interval of
6 hours. The variables observed were concentrations of estrogen and progesterone during estrus and 2 months
of preghancy, service preconception, and calving rate. The data were processed with analysis of variance and
descriptive. The results showed that cows that were injected with PGF2 o + GnRH, had an average plasma
concentration of the hormone progesterone 2.68 + 0.19 ng/ml and 26.65 + 2.09 pg/ml estrogen, service
preconception 1.0, a calving rate 90% higher than those injected with a. PGF?2 including progesterone. 2.68 +
0.19 ng / ml and estrogen 26.65 + 2.09 pg / ml, service preconception 1.2 and calving rate 90%. The results of
the analysis of variance showed that the plasma concentrations of progesterone and estrogen when the cows
were 60 days pregnant when they were injected with the PGF2o + GnRH combination had a very significant
effect (P <0.01) higher than the control (PGF2a). It was concluded that the progesterone, estrogen profile,
pregnancy rate results from estrus synchronization using a combination of PGF2 a and HnRH higher than
single PGF2o.
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l. INTRODUCTION superior livestock seeds that are suitable for tropical

Pasundan cattle are livestock germplasm from West
Java which has an important role in meeting food needs and
welfare for society and the environment. In this case, the cow
germplasm is the basic capital for the development of the
livestock sub-sector because it can be engineered to form
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conditions and socially and culturally acceptable to the
community. The problem faced by many Pasundan cattle
breeders is that the reproductive function of Pasundan heifers
is not optimal, which is marked by late puberty and silent heat
which causes the pregnancy rate to be not optimal. Many
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factors affect the individual reproductive performance of
Pasundan cattle which are often difficult to identify. The real
conditions in the field are even in optimum conditions, the
reproduction process of Pasundan cows can be imperfect due
to the contribution of various influencing factors during the
pregnancy process until the child is born safely.
Understanding the relationship of various factors in
influencing livestock fertility is of course essential to
optimize the reproductive performance of each Pasundan
female cow and livestock business. The development of the
estrus synchronicity technique is one way to improve
reproductive performance and productivity in Pasundan
heifers. Synchronization of estrus is carried out by
manipulating the viability of the corpus luteum (CL) using
prostaglandin  hormone preparations (PGF2a), or a
combination of PGF2a and GnRH aimed at stimulating the
development of dominant follicles resulting in ovulation.

Pregnancy is a series of processes of immunological
and endocrinological changes to produce a child in the
womb from fertilization to normal birth. In line with
increasing gestational age, several conceptual hormones,
especially estrogen and progesterone, experience an increase
(Frastantie et al., 2019), which of course will be followed by
changes in the mother's metabolism to support the success of
the reproductive process (Pemayun, 2014; Geisert and
Schmitt, 2002). In other words, the reproductive success of
the parent to produce children in one reproductive cycle is
influenced by various factors from the zygote, embryo, fetus
to birth. Furthermore, Hafez and Hafez (2000) state that the
reproduction process is closely related to the hormonal
system mechanism, namely the relationship between
hypothalamic-pituitary hormones, namely gonadotrophin-
releasing hormone (GnRH), follicle-stimulating hormone
(FSH), and luteinizing hormone (LH). Ovarian hormones
(estrogen and progesterone) and uterine hormones
(prostaglandins) Ovarian hormones that have a major role in
reproduction are estrogen and progesterone.

The endocrine glands involved in the pregnancy phase
are the corpus luteum, follicle, placenta, hypothalamus, and
pituitary. The hypothalamus and pituitary are the regulatory
glands, while those that play a major role are the corpus
luteum that produces progesterone, the placenta that
produces progesterone and estrogen and the follicles as a
producer of estrogen Progesterone (P) is a key hormone that
plays an important role in regulating the estrous cycle and
maintaining a pregnancy (Gaja et al., 2013) while Estrogen
is a steroid hormone produced by granulosa and theca cells
from the de Graaf follicle in the ovary (Hardjopranjoto,

ISSN: 2456-1878
https://dx.doi.org/10.22161/ijeab.61.10

International Journal of Environment, Agriculture and Biotechnology, 6(1)-2021

1995). The main function of the hormone estrogen is to
stimulate sexual desire, stimulate the emergence of
secondary sex characteristics, maintain the female udder
system, and udder growth (Wodzicka-Tomaszewska et al.,
1991).

Anderson (2003) states that during pregnancy, the
growth and development of the uterus are affected by an
increase in the concentration of the hormones progesterone
and estrogen. Progesterone plays an important role in
preparing the uterine environment for implantation and the
increase in progesterone during pregnancy and plays a role
in maintaining pregnancy. Progesterone, besides being
produced by the corpus luteum at the beginning of
pregnancy (Efendy et al, 2015). Furthermore, Ginther et al.
(2010) stated that laboratory standards. Progesterone
concentration in pregnant cows is maintained until near the
end of pregnancy

To increase the efficiency of production and
reproduction in cows, hormonal profile information is
needed in the reproductive cycle (Katongole and Gombe,
2006). The results of previous studies reported that the
concentrations of estrogen and progesterone had a high
correlation with the number of corpus luteum in sheep
(Sumaryadi and Manalu, 1995). Accurate information about
reproductive hormones during pregnancy is important to
study as the basic concept of the ovulation process, the
corpus luteum regression cycle, the need for hormones for
the manifestation of heat, pregnancy, and birth (Akusu et al.,
2006). Many aspects of the reproductive appearance of
Pasundan cattle have been investigated, but information on
the profile of estrogen and progesterone in pregnant heifers
has not been reported to date. Based on this, it is necessary to
know the profile of progesterone, estrogen, and pregnancy
rate in Pasundan cattle after being induced by exogenous
hormones.

1. MATERIAL AND METHOD

The research material used was 20 Pasundan heifers
aged 2.0 - 2.5 years with relatively the same weight and age,
belonging to breeders who are members of the Rundayan
Sawargi Group in Cibalong District, Garut Regency. All
experimental cows were palpated rectally to determine their
reproductive status and ensure that the cows were not
pregnant. The selected animal is a healthy animal, not
pregnant, and has never been a child. Experimental cows
were divided into 2 groups of 10 each. The first group was
synchronized with a prostaglandin double injection (Lutalyse
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TM, Upjohn, Kalmozoo USA, containing 25 mg of
Dinoprost Tromethamin), at a dose of 5 ml/head
intramuscularly 2 (two) times with an interval of 11 days, to
uniform physiological conditions of each cattle as control.
The second group was injected with prostaglandins (PGF2a)
at a dose of 5 ml/head intramuscularly 2 (two) times with an
interval of 11 days, but on the 9th day they were injected
with gonadotropin realizing hormone (Fertagyl, Intervet
Animal Health UK Ltd, Cambridge; which contained 100 pg
Gonadorelin which is synthetic GnRH)), at a dose of 2.5
ml/head intramuscularly to homogenize fertility conditions
and increase fertility. Observation of estrus was carried out
twice a day, namely in the morning (06.00 - 08.00 and 17.00
- 18.00) three days in a row after the last injection of PGF2a.
Cows that are in heat are directly on IB 2 times with an
interval of 6 hours after the first IB. Cows resulting from 1B
after 2 months do not show heat again, do rectal palpation by
feeling the uterus to detect uterine enlargement that occurs
during pregnancy (Jainudeen and Hafez, 2008). The
variables observed were the concentration of estrogen,
progesterone, service preconception, and conception rate.
Blood sampling during pregnancy was done 3 (three) times
during heat and at 60 days of gestation.

Blood samples for measuring the hormones estrogen
and progesterone were taken from the jugular vein as much
as 10 ml using a disposable syringe containing anticoagulant,
then put into a test tube and placed in a flask filled with ice.
Blood was left for 30 minutes then centrifuged at 2500 rpm
for 15 minutes. The plasma formed is separated into an
evendorf tube which will be used for the analysis of
hormones and blood metabolites.
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Estrogen. The concentration of estrogen in plasma was
measured by KIT (Sigma Chemical Co., St Louis MO) using
the Enzyme-Linked Immunosorbent Assay (ELISA)
technique. Each Elisa plate was put in 25 pl of standard,
sample, and control solution, then each was mixed with 200
pl of estradiol conjugate reagent in each well. Furthermore,
incubation for 120 minutes at room temperature. The
absorbance value was read on the ELISA reader after 10
minutes with a wavelength of 450 + 10 nm.

Progesterone. The concentration of estrogen in plasma
was measured by KIT (Sigma Chemical Co., St Louis, MO)
using the Enzyme-Linked Immunosorbent Assay (ELISA)
technique. On each Elisa plate, 25 pl of standard, sample,
and control solution were inserted, then each was mixed with
200 pl of the progesterone conjugate reagent in each well.
Furthermore, incubation for 120 minutes at room
temperature. The absorbance value was read on an ELISA
reader after 10 minutes with a wavelength of 450 £ 10 nm.

Data Analysis: The collected data were analyzed using
analysis of variance.

1. RESULTS AND DISCUSSION
Estrogen and Progesterone Hormone Profiles

The concentrations of estrogen and progesterone
hormones in Pasundan cattle induced by the combination of
PGF2a with GnRH during heat, 60 days and 150 days of
pregnancy are presented in Table 1.

Table 1. Profile of Estrogen and Progesterone Hormones in Pasundan Cows during Heat and 60 days of Pregnancy

Group PGF20 PGF2 o+GnRH
Hormone
) Estrus Pregnant 60 days Estrus Pregnant 60 days
Concentration
Estrogen (pg / ml) 28.83 £2.29 22.74 +2.50 32.76 £2,00 26.43 £1.32
Progesteron (ng/ml) 0.21+0.03 4.71+0.19 0.22 +0.050 4.86 +0.48

The data in Table 1 shows that the mean concentrations
of conceptus hormones, both estrogen, and progesterone at
60 days of gestation in Pasundan cattle, respectively
synchronized with PGF2a + GnRH) were 26.43 + 1.32 pg /
ml and 4.86 + 0.48 ng / ml, while in synchronization with
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(PGF2a) 22.74 + 2.50 pg / ml and 4.71 + 0.19 ng / ml,
respectively. This is in line with Arimbawa et al. (2012)
reported that the increase and decrease in progesterone levels
are in line with the development of the corpus luteum. Based
on the results of the analysis of variance, it shows that the
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concentration of estrogen in the estrous phase, for treatment
(PGF20 + GnRH) has a very significant effect (P <0.01)
higher than PGF2a single. this suggests that synchronization
using GnRH will increase the number of developing and
mature follicles until the estrogen concentration increases
and ovulation occurs. Furthermore, Nascimento et al. (2014)
stated that the growth of follicles during the estrous cycle is
controlled by the hormones FSH and LH, and these two
hormones must be present if the growth and function
(estrogen secretion) of the follicles are expected under
normal conditions. The concentration of progesterone during
exertion for both the PGF2a treatment and the combination
of PGF2a and GnRH was not significantly different (P>
0.05), this indicates that the results of estrus synchronization
using PGF2a alone and the combination of PGF2a and
GnRH did not affect the progesterone concentration profile.
GnRH injection on the 9th day before the 2nd injection of
prostaglandin (PGF2a) (11th day), will stimulate the anterior
pituitary to secrete gonadal hormones, namely FSH and LH.
The FSH hormone can stimulate the growth of follicles and
the maturation of ovarian follicles, while FSH together with
LH induces the secretion of the hormone estrogen in large
follicles. The first injection of PGF2a on day 0 has a role to
regress CL, so that the level of the hormone progesterone
will drop during the heat. Low levels of progesterone will
have an impact on the increase in the FSH hormone which
will stimulate the development of the follicles to maturity
and in turn, will increase the concentration of estrogen and
cause symptoms of heat in cows. This is in line with Hafez
(2000) who stated that an increase in the number of follicles
has a consequence of increasing levels of estrogen in the
blood which will cause estrus in cows and spur ovulation due
to its positive feedback effect on LH.

International Journal of Environment, Agriculture and Biotechnology, 6(1)-2021

Based on Table 1 shows that in 60 days pregnant cows
the concentration of progesterone has increased both in
single PGF2a treatment and in the combination of PGF2a
and GnRH. The results of the analysis of variance showed
that the concentrations of progesterone and estrogen at the
time of 60 days of pregnancy in cows that were injected with
the combination of PGF2a and GnRH had a very significant
effect (P <0.01) higher than single PGF2a. These conditions
indicate that giving GnRH to Pasundan heifers can stimulate
the formation of more and more active corpus luteum
thereby increasing the secretion of progesterone. This result
is in line with Cerri et al. (2009), who stated that giving
GnRH can increase the number of follicles, corpus luteum,
and placenta and cause an increase in secretion from glands
that produce a pregnancy and mammogenic hormones such
as estradiol and progesterone during pregnancy.
Furthermore, Siregar (2006) states that with the active
corpus luteum, progesterone secretion increases. Hafez
(2000), states that progesterone levels are closely related to
the amount of the corpus luteum. According to Anderson
(2003), during pregnancy, the growth and development of
the uterus are affected by an increase in the concentration of
the hormones progesterone and estradiol. Siregar (2002)
further states that the concentration of progesterone during
the formation period of the corpus luteum is related to the
number of corpus luteum, while the concentration of
progesterone in mid-pregnancy is related to the number of
children to be born.

Pregnancy Level (Service Perconception and Calving
Rate)

Service preconception value (S/C) will affect
Conception Rate (%). The results of the research regarding
the S/C and CR values are presented in Table 2.

Table 2. Value of Service Perception and Conception Rate of Pasundan Heifers

Pregnancy Level

Hormone Induction

PGF2a PGF2a+GnRH
Service per Conception (S/C) 1.20 1.0
Conception Rate (CR) (%) 90.0 100

The results of pregnancy examinations by palpation per
rectally carried out on the 60th day after the first IB, showed
that the calving rate for synchronizing the combination of
PGF2a and GnRH was 100%, while for synchronization
using PGF2a was 90%. This condition indicates that the use
of GnRH can uniform ovulation in Pasundan heifers. This is
in line with Efendy et al. (2015) stated that progesterone
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plays an important role in preparing the uterine environment
for implantation and the increase in progesterone during
pregnancy and plays a role in maintaining pregnancy.
Progesterone, besides being produced by the corpus luteum at
the beginning of pregnancy
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The value of service preconception and conception rate
for Pasundan cattle that were synchronized with estrus
combination of PGF2a and GnRH was higher than that of
PGF20. This condition is in line with the picture that the
concentration of estrogen and progesterone in the estrus
synchronization of the combination PGF2a and GnRH is
higher than the synchronization with single PGF2a. Based on
the analysis of variance, it shows that the estrous
synchronization treatment (PGF2a + GnRH) is significantly
different (p> 0.05) higher than synchronization using single
PGF2a on service preconception and calving rate. The results
of this study indicate that the hormones estrogen and
progesterone have a strong relationship and are directly
proportional to service per conception and calving rate,
meaning that estrogen and progesterone affect service per
conception. This is in line with the statements of Hafez
(2000) and Putro (2008) which state that the GhnRH hormone
functions to stimulate the hypofunction of LH and FSH which
work together to stimulate follicles and corpus luteum
formation. This condition is thought to have lower pregnancy
rates in synchronization with (PGF2a) due to early embryonal
death, due to hormonal imbalances, where the progesterone
required for pregnancy has not been sufficiently produced by
CL. Accordance with Willard et al. (2003), who stated that
one of the main causes of early embryonic death which is the
cause of the low conception rate is an insufficient luteal
function which is indicated by low progesterone
concentrations. The results of previous research Santosa et al.
(2004) reported that generally, embryo mortality can occur
before 60 days after 1B, before the placenta is fully formed,
including embryo death at the age of 0-7 days after IB (very
early embryo). Putro (2008) further states that injecting
GnRH 48 hours after injection of PGF2a for ovulation
synchronization can improve the dynamics of follicular
development, so that fertility will be better due to the
influence of the GnRH hormone to stimulate follicular
growth and the formation of the corpus Iluteum after
ovulation.

The results in this study were higher than those of
Chaikhun et al. (2010) who reported that NGOs that ovulated
using PGF2a and GnRH resulted in pregnant buffalo
pregnhancy (15%) significantly lower than buffalo that had
calved (42.9%). Furthermore, the report of Sianturi et al.
(2012), who used the Ovsynch method to produce pregnancy
(62.5%) in heifers. The difference in the results of the study
with the previous researchers was thought to be due to the
difference in the time to offer GnRH and the implementation
of IB. In the ovsynch method, the implementation of 1B was
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carried out 16-22 hours after the second GnRH (Ali and
Fahmy, 2007), whereas in this study cows were indirect heat
for 2 times with an interval of 6 hours after the first IB. On
the other hand, the high pregnancy results of Pasundan cows
in this study were probably due to livestock, and the
condition of Pasundan cattle acceptors is quite good as
indicated by the value of body conditioning scoring (BCS)
2.8 - 3.0 (for scoring 1-5).

V. CONCLUSIONS

Induction of the combination of PGF2a and GnRH, has
an average plasma concentration of the hormones
progesterone 2.68 + 0.19 ng/ml and estrogen 26.65 + 2.09
pg/ml, service preconception 1.0, a calving rate 90% higher
than those injected with single PGF2 o with progesterone
mean of 2.68 + 0.19 ng/ml and estrogen 26.65 * 2.09 pg/ml,
service preconception 1.2 and calving rate 90%. This success
has yet to be proven by the rate at which childbirths occur.

It is recommended that the mother's nutritional
adequacy during pregnancy will determine the success of
giving birth so that the condition of the child is born and the
mother is normal and healthy.
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