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Abstract

The purpose of this study was to look at the ovarian follicular dynamics in crossbreed
cattle diagnosed with delayed ovulation. The cattle used were 2 crossbreed cattle, 1 of which
was diagnosed as having delayed ovulation with the Simmental type and 1 normal cow with
the Ongole breed. Observation of ovarian follicular dynamics was carried out according to the
Fricke method with repeated scanning of the ovarian surface to obtain an overview of the
follicles. Parameters observed were the number and diameter of the follicles in the ovaries of
cows which were measured using an internal clipper on ultrasound, namely the distance
between the two axis points based on the longest axis with units of cm, to determine
development during one estrus cycle. The results showed that simmental crossbreed cattle that
experienced delayed ovulation in the table had a follicle de graaf size of 1.5, this size was
smaller compared to ongole cross-breed cattle with a size of 2 CM. Based on the results of the
study it can be concluded that the difference in follicle size has no effect on the case of delayed
ovulation, cows that experience ovulation delay experience prolonged estrus and ultrasound
results have been obtained in cattle that experience ovulation delay that ovulation occurs on
the 3rd day of estrus to be precise when the cow was at the end of estrus
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I. INTRODUCTION

Farmers prefer crossbreed cattle because the size of the cattle is larger, so the selling
price of cattle is much higher compared to local cattle, but in fact, the availability of domestic
beef is not enough to meet national consumption needs. Bull semen quality and reproduction
can fluctuate throughout the year, and this is apparent in both temperate and tropical climates,
owing to factors such as genotype, environment, and linkages between the two (Priyanto et al.
2023a). The successful use of sexed sperm in bovines has been documented; the most common
application of sexed sperm is for the sex preselection of bulls to achieve an adequate number
of national beef cattle (Priyanto et al. 2023b). This insignificant increase in population numbers
is partly influenced by the large number of cows experiencing diseases such as reproductive
disorders. The most recent case of reproductive disorders in crossbred cattle is delayed
ovulation. Cases of delayed ovulation are caused by low levels of the hormone luteinizing
hormone (LH) in the blood. Low LH levels cause the follicular phase to be prolonged, so that
the follicles that should ovulate and enter the luteal phase are delayed or do not occur at all,
which can cause reproductive inefficiency in people's livestock. Reproductive inefficiency is
the problem most often experienced by small-holder livestock. The cause of reproductive
inefficiency is decreased fertility. One of the causes of decreased fertility is suboptimal follicle
size and cases of delayed ovulation in cows.

Delayed ovulation is a reproductive disorder in livestock that causes a prolonged estrus
period, namely more than 36 to 48 hours before ovulation occurs, has a normal estrus cycle,
and has no abnormalities in the estrus mucus or reproductive tract (Honparkhe et al. 2010). The
size of the ovaries and follicles varies greatly between individuals, even at the same age (Mossa
et al., 2012). According to Keskin et al. (2016), female cows with high pregnancy rates have
small follicle sizes; this is in contrast to the opinion of Perry et al. (2005), who stated that cows
with high gestation have large follicle sizes. There are differences of opinion from previous
research; this makes the variation in the size of the ovaries and follicles very high in the good
reproductive performance of cows, including in Indonesia. Dissent. Decreased cow fertility
affects reproductive performance. Based on the explanation above, research will be carried out
with the title Description of the Development of DeGraaf Follicles in Cows Experiencing
Delayed Ovulation Cases using Ultrasound.

Il. METHODS

Experimental animals

This research was carried out from October to December 2022 in East Ogan Komering
Ulu Regency and at BPTU HPT Sembawa Banyuasin Regency, South Sumatra. Selection of
Experimental Animals The cows used were 2 crossbreed cows, namely 1 cow that was
diagnosed as having delayed ovulation of the Simmental type and 1 normal cow of the Ongole
crossbreed type.

The cow is clinically healthy (aged 2-8 years; parity 1-4; body condition score (BCS)
3.0-4.0 on a scale of 1-5), has a normal estrus cycle, and has no abnormalities in the estrous
mucus and reproductive tract (Honparkhe et al. 2010).
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Observations Using Ultrasonography Observations were made once every day during
one estrus cycle until ovulation occurred in the next cycle to get a clear picture of ovarian
follicular dynamics. (Sukareksi 2019).

Estrus Observation

Observation of estrus is carried out visually every day, from before it is detected until
it stops. The focus of attention during estrus observation is the duration of the estrus and the
intensity of the estrus. The duration of estrus is the interval (distance) calculated from the first
appearance of estrus symptoms until the cessation of estrus symptoms in units (hours), while
the intensity of estrus includes the physical changes that occur in the cow's external
reproductive organs. The intensity of estrus is observed based on the method (Listian, 2005)
by giving a score based on the signs of estrus that appear in livestock, namely : vulva changes,
cervical mucus, behavior, and the degree of uterine tension (Table. 1).

Table. 1 The Signs of Estrus Scoring

Degree of
Cervical Mucus Behaviour | Uterine
Tension

Vulva Changes

Scoring Appearance

The vulva is pink,
and peripheral
blood vessels are
not clearly visible.
The. vulva is Mucus is transparent, Showing
reddish, and Uite larae i one
2 peripheral  blood g . g behavioral Medium
quantity, and hangs
vessels are clearly symptom
. from the vulva
visible. only
Transparent mucus,
Dark red, visible | abundant, is seen
branching of | hanging from the
peripheral  blood | vulva, around the
vessels base of the tail, and

the floor

Mucus is transparent,
small in quantity, and
hangs from the vulva

No changes

) ; Weak
in behavior ca

Showing
two or more
then Stiff
behavioral
symptom

Observed parameters

The parameters observed were the number and diameter of follicles in the cow's ovaries,
which were measured using an internal clipper on ultrasound, namely the distance between the
two axis points based on the longest axis in cm units. (Lucy et al., 1992). Follicles are grouped
into small follicles with a diameter of 0.3 to 0.5 cm (Class 1), medium follicles with a diameter
of 0.6 to 0.9 cm (Class Il), and large follicles >1 cm (Class Ill) to determine development
during one estrous cycle (21 days).
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Data analysis
The qualitative data obtained will be analyzed descriptively and presented in table form.

RESULTS AND DISCUSSION

Estrus Intensity

Observation of estrus intensity was carried out visually starting from before estrus at
the beginning of the first estrus cycle until the next estrus. Observations are carried out every
day which are divided into 2 parts, namely morning and evening observations. Determining the
value of lust behavior is done by observing changes in the behavior of female animals. The
behavioral intensity value is the sum of all behavioral values that appear, such as restlessness,
mooing and climbing on a friend, shown by the cow (Listiani, 2005).

Table 2. Results of the average estrus intensity score of simmental crossbreed and ongole crossbreed

COWS

Estrus Signs Simmental Ongole crossbreed
Behaviour 3 3
Cervical Mucous 3 3
Vulva Changes 2 2
Degree of Uterine

. 3 3
Tension

Sources. 2022 Research Data

Estrus intensity score, which includes changes in behavior, abundance of cervical
mucus, changes in vulva color, and degree of uterine tension. The estrus intensity scores for
both cows were classified as good enough, as seen from the clear signs of estrus through the
estrus intensity scores. This is in line with the findings of Lyimo et al. (2000) 39% of estrus
intensity in cows is influenced by increasing levels of the hormone estrogen during estrus.
Determining the value of lust behavior is done by observing changes in the behavior of female
animals. The behavioral intensity value is the sum of all behavioral values that appear, such as
restlessness, mooing, and climbing on a friend, as shown by the cow (Listiani, 2005).

Cycle and Duration of Estrus

Estrus duration is the estrus interval calculated from the first time the cow shows
symptoms of estrus until the absence of dominant follicles which can be observed using
ultrasound. estrus until the symptoms of estrus disappear.

Table. 3 Results of the estrus cycle of both types of cows
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Estrus Cycle Duration of .
Br lation (hour
eed (Day) estrus (hour) Ovulation (hour)
Simmental 23 48
Ongole
Crossbreed 21 12

Sources. 2022 Research Data
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The estrus cycle in simmental crossbreed cows experiences delayed ovulation in Table
3, around 22 days, and in Ongole crossbreed cows, 21 days, which is still categorized as normal.
Simmental cows that experience delayed ovulation experience a long estrus duration of up to
48 hours; this is in accordance with the statement (Dadarwal et al., 2005). 30% of cases of
delayed ovulation in crossbred cows occur in cows with an estrus duration of 37—60 hours, and
40% occur in cows with an estrus duration of 24-36 hours. The duration of estrus for Ongole
crossbreed cows is 24 hours; the time of estrus varies between 18 and 19 hours (Hafez, 2000).

Graaf Follicle Observation

De Graaf follicles are the final and largest form of tertiary follicles. This phase is the
process of determining or selecting a dominant follicle that will ovulate. The growth and
development of follicles reaches its peak in the form of mature Graafian follicles and ovulation
only occurs in non-pregnant animals after puberty during a reproductive cycle (Feradis, 2010).

Figure 1. (a) Ultrasound image of degraaf follicles in Ongole crossbreed cattle; (b)
Ultrasound image of degraaf follicles in Simmental cattle

Simmental crossbreed cows that experience delayed ovulation in the table have a
degraaf follicle size of 1.5; this size is smaller compared to Ongole crossbreed cows with a size
of 2 CM. The size of the ovaries and follicles varies greatly between individuals, even at the
same age (Mossa et al., 2012). According to Keskin et al. (2016), female cows with high
pregnancy rates have small follicle sizes; this is in contrast to the opinion of Perry et al. (2005),
who stated that cows with high gestation have large follicle sizes. There are differences of
opinion from previous research; this makes the variation in the size of the ovaries and follicles
very high in the good reproductive performance of cows, including in Indonesia.

Ovarian Dynamics

Follicular dynamics in animals occurs in the form of waves of follicular development.
A wave of follicular development includes the simultaneous growth of a group of follicles, one
of which will become the dominant follicle, reaching its largest size, and will suppress the
development of other smaller follicles (Siregar, 2010).
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Figure 2. Follicular Dynamics of Simental Cattle and Ongole Crossbreeds
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Sources. 2022 Research Data

According to the average diameter of follicles during one estrus cycle in simmental
crossbreed cows that experience delayed ovulation using ultrasonography, there are three
follicle wave patterns that occur during one estrus cycle. Figure 2 shows that in delayed
ovulation cows, the growth of follicle waves is normal. Ongole crossbreed cattle also have
three normal follicular wave patterns. Ovulation in Simmental crossbreed cows that experience
delayed ovulation occurs on the 3rd day of estrus. This shows that there is an obstacle to the
LH surge in delayed ovulation cows, which causes a delay in ovulation time, whereas in Ongole
crossbreed cows, ovulation occurs on the 2nd day of estrus. Hafez (2000) reported that the
duration of estrus in cows is 18-19 hours and ovulation 10-11 hours after estrus. Follicular
development is characterized by waves of follicular growth. One wave is defined as a process
of synchronous follicular growth from several small follicles. From this group of small
follicles, one of them will be selected and grow into a dominant follicle, while the other follicles
will stop growing and go into resistance.
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After reaching its maximum size, the dominant follicle will also experience pressure
and regression. Atpression of the dominant follicle will cause the growth of a wave of new
follicles. During the estrus cycle period, there are 2—-3 waves of follicles. In the second wave,
the dominant follicle will become an anovulatory follicle, while the dominant follicle from the
third wave will ovulate.

IV. CONCLUSION
There are differences in the size of the follicles, especially in the size of the de Graaf
follicles, but the difference in follicle size has no effect on cases of delayed ovulation, cows
that experience delayed ovulation experience prolonged estrus and ultrasound results have been
obtained on delayed ovulation cows that ovulation occurs on the 3rd day of estrus, to be precise.
when the cow is at the end of estrus.
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