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Relationship between the value of the estrous detector measurement result
and serum progesterone level in Etawa crossbred goats after estrous
synchronization
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ABSTRACT

This study was conducted to determine the relationship between the estrous detector's reading
value (Draminski®, Draminski S.A, Poland) and serum progesterone levels on Etawa crossbred
does. Eighteen healthynon-prehnant Etawa crossbreds does weighing 20-25 kg, in their first parity
were used in this study. The does were divided equally into two groups. In the two groups, the does
were synchronized their estrus by means of intramuscular and intravulvar injection of 7.5 mg
prostaglandin Fa (PGF2a) twice in 11-day intervals. After the second injection, the estrous detector
value measurement, visual observation of the estrus sign, and blood sampling were conducted for
five days. The blood sample was processed into the serum to examine for progesterone levels by
ELISA. The data analysis was using the simple correlation method on SPSS type 23 for windows.
The result showed that a positive relationship (p <0.05) with coefficient correlation (r) was 0.609
between the values of the estrous detector measurement with serum progesterone levels. It could be
concluded that the estrous detector's low value indicates that the Etawa crossbred was in the estrus
phase and followed by the decreasing of progesterone level but not reaching the basal level.
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INTRODUCTION

Etawa crossbred goat is crossed from the
Jamnapari from Etawa district of India's
Uttarbal region with Kacang goat, a local goat
of Indonesia. Etawa crossbred goats have higher
milk and meat yields than local goats (Prajoga,
2007). Breeders in improving the quality of
livestock need to have artificial insemination.
Determination of the right estrous time is
essential for artificial insemination (Omontese,
2018).

Draminski's estrous detector is a device that
can help detect estrous. This tool shows figures

that describe the quality of vagina mucus
through electrical resistance (lzabela et al.,
2007; Meydilasari et al., 2020). According to
Draminski (2009), a goat is declared estrus if an
estrous detector is inserted to examine vaginal
mucus showing a number close to 200.
Synchronization of estrus was carried out on
livestock to obtain estrus simultaneously. The
synchronization that is commonly used is
prostaglandin (PF2a) (Ismudiono et al., 2009).
The prostaglandin mechanism (F20) as a
hormone produced by the endometrium is to
lyse the corpus luteum. Lysis of CL resulted in
the normal cycle's return to being effective at
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inducing estrus (Saoeni, 2008). Progesterone is
one of the essential hormones in reproduction,
secreted by the luteal cells (Atabany et al.,
2001). Progesterone levels decreased during
estrus on day O to day 21 (Siregar, 2009). The
decreased progesterone levels in the estrous
cycle are due to the corpus luteum regressed
(Sunendar et al., 2008).

MATERIALS AND METHODS

Eighteen, healthy, non-pregnant Etawa
Crossbred does, in their first parity, weighing
20-25 kg were used for the study. Does were
synchronized their estrus using 7.5 mg PGF2a
(Enzaprost) twice in 11 days intervals. The does
were divided equally into two groups. In the
first group, the does were injected
intramuscularly (IM). Meanwhile, the second
group was injected intravulva (IV). After the
second injection, the estrous detector value
measurement, visual observation of estrus signs,
and blood sampling were conducted for five
concequtive days.

Vaginal mucus resistance was examined
using Draminski estrous detector the following
day after the second PGF2a injection. Vaginal
mucus resistance was measured using an
estrous detector, which is initiated by applying
lubricant to the vaginal probe. A vaginal probe,
which was equipped with electrodes, was
inserted around three-quarters of the vagina
depth, then the wvalue was recorded.
Simultaneously, with the estrous detector value

measurement, the estrus sign was observed by
bringing the female goat closer to the male goat
cage. The three main signs observed were the
red color of the vaginal mucous membrane, the
amount of cervical mucus, and tail position (up
or down). Blood samples were taken from the
jugular vein using venoject and vacuum plain
tubes. Then the vacuum tube was tilted for 1
hour until a clear coloured serum appeared.
Tubes were then centrifuged at 3000 rpm for 15
minutes. Afterward, serum was placed in
Eppendorf tubes and stored in a -20°C freezer
until the level of progesterone was analyzed
with ELISA (Goat Progesterone, PROG ELISA
KIT, Cat. MBS704614).

Ethics

This study was approved ethically by the
Animal Care and Use Committee (ACUC)
Faculty of Veterinary Medicine, Universitas
Airlangga, with ethical clearance No.2.KE.143.
07.2019.

RESULT

The average value of mucus resistance
after the second PGF2a injection can be seen
in Table 1. Two out of the nine does in each
group  (intramuscular and intravulvar
injection) exhibited obvious signs of estrus
including  reddish  vaginal mucous
membrane, plenty of cervical mucus, and tail
up (Table 2). Serum progesterone level is
presented in Tabel 3.

Table 1 The value of the estrous detector measurement result of Etawa crossbred goat after the

second PGF2a injection.

day-1 day-2 day-3 day-4 day-5
IM 34778 £136.91 353.33+135.46 296.67 +134.07 325.56 +83.98 353.33 +97.72
IV 348.89+116.24 317.78+77.59  267.78+82.28 283.33+97.08 307.78 +63.20

IM= intramuscular PGF2a injection; V= intravulvar PGF2a injection; replicates= 9
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Table 2 Estrus sign based on visual observation of Etawa crossbred does after the second PGF2a

intramuscular and intravulvar injection

day-1 day-2 day-3 day-4 day-5
intramuscular
105
Vmm pale reddish reddish reddish pale
Cm slight moderate alot alot slight
tail - up up down down
125
Vmm pale pale reddish reddish pale
Cm slight moderate a lot a lot moderate
tail - - up down down
intravulvar
285
Vmm reddish pale reddish pale pale
Cm moderate slight alot alot slight
tail - - up down down
324
Vmm reddish reddish reddish pale pale
Cm moderate alot alot slight moderate
tail - up up down down

105, 125, 285, 324= does number; Vmm= vaginal mucous membrane; Cm= cervical mucus

Table 3 Serum Progesterone level (ng/mL) of Etawa crossbred does after the second PGF2a

intramuscular and intravulvar injection

does # day-1 day-2 day-3 day-4 day-5
IM (n=2)
105 11.106 1.391 1.809 1.589 1.944
125 5.269 0.865 1.162 1.222 1.373
X +SD 8.19+4.13 1.13+£0.37 1.49 £ 0.46 1.41+£0.26 1.66 £ 0.40
IV (n=2)
285 1.006 1.609 3.701 1.787 1.664
324 1.085 1.139 1.599 1.685 1.421
X £SD 1.05+0.06 1.13+0.37 2.65+1.49 1.74 £ 0.07 154 +0.17

IM= intramuscular PGF2a injection; IV= intravulvar PGF2a injection

DISCUSSION

The Draminski Estrous detector shows a
lower number (around 200) in estrous onset on
day 0-3 and had an increase after estrous
(Setiawan, 2012). On the 3rd day, the female
begins to reddish vagina mucous membrane, a
lot of cervical mucus, tail up (Table 2) and
mounted the other goat, followed by a thick and
clear discharge from the vulva (Davilia et al.,
2018; Ridlo et al., 2018 and Tanjung et al.,
2015).

The device's electrical current resistance
causes the estrous detector measurement results
at the estrous phase. This is due to changes in
the composition in the vagina; that is, the
amount of mucus that increases (Balumbi et al.,
2019, Meydilasari et al., 2020). The
composition contained in vaginal mucus after
the second PGF2a injection consists of sodium,
potassium, and ions, which are electrolyte and
have conductivity (Tsilinggani et al., 2001), so
that the higher the volume or number of ions in
the wvaginal mucus, the lower electrical
resistance will occur (Verma et al., 2014). The
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estrous detector measurement result has
decreased in the estrous phase and can be
caused by the hormone estrogen. The vaginal
vasodilation causes an increase in the mucus of
electrolyte ions and has a relatively high
conductivity so that the resistance to electrical
current is low and the value of the estrous
detector decreases (Kitwood et al., 1993).

In this study, the serum progesterone level
of Etawa crossbred goat at the estrus phase was
1.49+0.46 to 2.65+1.49 ng/mL. It was higher
compared to 0.083 + 0.15 ng mL of day 0 and
0.084 £ 0.11 of Etawa-Saanen crossbred goats
progesterone level (Sitarasemi et al., 2017). The
progesterone levels in the estrous phase are
influenced by several factors, including
nutrition (Tanaka et al.,, 2003), unreported
corpus luteum, BCS, postpartum state, lactation,
and the presence of males (McDonald et al.,
2014; Suharto et al., 2008; Khanum et al.,
2006; Totti, 2009 ).

The high levels of progesterone after the
synchronization of estrous in this research
might be caused by nutrition. The goats fed
with low nutrition have increased levels of
progesterone in the estrous to the luteal phase.
Nutrition plays a vital role in reproduction. Low
nutrition can cause the hormones gonadotropin
and LH to be secreted in small amounts, where
they play an essential role in stimulating the
ovaries for ovulation (McDonald et al., 2014).

High progesterone levels during the estrous
phase can occur as a result of postpartum. Goats
in 27.9 + 14 days postpartum show 2.1 ng / ml
on day 0 to third (Khanum et al., 2008).
Progesterone level in the luteal phase of
postpartum does ranged from 2.6 to 5.4 ng /mL
(Gaafar et al.,, 2005). In the IM PGF2Fa
injection Group, does numbers 105 and 125 on
the first day showed high levels of progesterone
and decreased on the second day. The other two
goats (number 285 and 324) show a
progesterone fluctuation after 1V PGF2Fa
injection. It means they were in deference
stages of the cycle and might be the does were
not affected by the hormone injection. This is
due to the first day of the second PGF2Fa
injection, the corpus luteum has not been
regressed. The second day after the second
injection, the corpus luteum starts to lysis and

decreases progesterone concentration (Satiti et
al., 2014, Lestari dan Ismudiono, 2014).

Adequate nutrition for goats should be
given a diet containing 60-75% TDN with 12-
17% protein content. Malnutrition of goats
affects the inadequate response of estrous
synchronization (Paula et al.,, 2005). The
interval of removal of the sponge in the
synchronization and the ovulation rate tend to
depend on the amount of body mass lost during
malnutrition (Lozano et al., 1997). The less
than optimal response to the synchronization
causes the corpus luteum to undergo an
imperfect regression, where PGF2a should lyse
the corpus luteum, so that blood flow in CL
decreases dramatically, followed by a decrease
in progesterone (Towle, 2002). The imperfect
regression corpus luteum causes high levels of
progesterone

There was a positive relationship (r=0.609,
p<0.05) between the value of the estrous
detector measurement result with progesterone
levels. It means a high progesterone level
follows a high estrous detector value. The
estrous detector's low value indicates that the
goat has estrus followed by a decrease in
progesterone levels even though it is not in a
basal state. The goat, which shows usual
symptoms of estrous with progesterone levels
above the normal level of estrous phase, is
possibly caused by a good body condition
score. The animal with good health shows a
normal cycle of reproduction (Lestari and
Ismudiono 2014). Nevertheless,  some goats
might behave good estrous but not accompanied
by LH surges. The absence of LH surge can be
caused by an imperfect corpus luteum and

finally showed lower progesterone level
(Suharto et al., 2008).
CONCLUSION

In  conclusion, there is a positive

relationship between the value of the estrous
detector and progesterone levels. This
relationship has a correlation value of 0.609 and
a significant value (2-tailed) of 0.004 <0.05
(positive). That means the estrous detector's low
value indicates the Etawa crossbred goats have
estrous and progesterone levels and decrease
but do not reach the basal level.
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