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Avrticle History: Hormonal imbalances play a significant role in reproductive failure in
_ _ dairy cows, which is a major concern for dairy farmers globally due to
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Significant hormonal imbalances were found in cows with reproductive
failure, particularly low estradiol and progesterone levels, which were
associated with disorders such as anoestrus, silent heat, and embryonic
loss. The study also examined various treatment strategies, including
hormonal supplementation, nutritional interventions, and advanced
reproductive technologies such as timed artificial insemination, ovum
pick-up, and in-vitro fertilization. The findings indicate that timely
interventions, particularly hormonal treatments and nutritional
strategies, can improve reproductive outcomes. This study highlights the
need for integrated management approaches that combine clinical,
nutritional, and technological strategies to enhance reproductive
performance in dairy herds.
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INTRODUCTION

The primary factor determining dairy profitability relies on reproductive efficiency because any
disruption directly affects farmers' economic outcomes. The process control disturbances directly
affect farmer economic performance across global dairying operations [1]. Animal farms work
toward shorter calving intervals combined with reduced milk-production days by concentrating on
reaching optimal 21-day pregnancy successes throughout their cattle population [2]. Ovarian
hypofunction along with other reproductive problems serves as one explanation for dairy cows'
decreased fertility [3]. Hormonal abnormalities during transition phase and early lactation
establish the core causes of reproductive failure in dairy cows. Oocyte quality as well as
fertilisation success with pregnancy maintenance get direct adverse effects from these factors [4].
A healthy reproductive endocrine environment depends on proper hormone levels between
estrogen and progesterone, prostaglandin and luteinizing hormone but disturbed equilibrium leads
to conspicuous infertility and significant financial consequences [5]. Pregnancy losses together
with reproductive failures generate considerable financial burdens for cow producers which
produces complex management issues [6]. Any solution approaches for rectifying these
shortcomings will have direct effects on world production statistics [7]. The development of
therapeutic approaches alongside treatment protocols requires detailed understanding of how
reproductive physiology interacts with hormonal dynamics. A cow's ability to reproduce requires
optimal management measures across pregnancy and parturition and lactation phases [8].

Hormonal distortions of dairy cattle reproduction create observable signs that impact their
reproductive fitness. Quantities of oestradiol being low during oestrus behavior and ovulation
produce quiet heats or anoestrus which makes it harder to detect heats and postpones conception.
The maintenance of pregnancy requires progesterone but excessively low progesterone
concentrations after insemination produce embryonic death [9]. Early luteolysis occurs due to
elevated prostaglandin levels which disrupts the oestrous cycle and causes termination of early
pregnancy. Cows in peak lactation must have at least 3-5% milk fat content while maintaining 3—
3.2% milk protein and less than 400,000 somatic cells for milk production at 30—40 L daily levels.
The reproductive performance of dairy cows directly reflects their metabolic state according to
research [10]. The excessive milk volume produced by early lactation creates a demanding
negative energy condition during the postpartum phase that presents severe metabolic problems
for dairy cattle [11]. This critical three-week stage from pre-calving to post-calving serves as the
transition period because it consists of drastic physiological together with behavioral modifications
that emerge from increased food requirements. The hypothalamic-pituitary-ovarian axis may
produce improper luteinizing hormone release that triggers anovulation and results in follicular
cysts formation. Medical research investigating reproductive failure needs detailed hormone
testing to recognize specific physiological imbalances that affect reproductive capabilities.

The correction of hormonal abnormalities in dairy cows needs multidirectional approaches that
merge new reproductive technology with dietary management and pharmaceutical treatments. A
nutritional approach seeks to decrease negative energy imbalance while supplying sufficient
essential nutrients which support hormone production and operational functions. Supplements that
contain selenium combined with vitamin E help decrease oxidative stress which leads to improved
oocyte quality and enhanced embryonic survival rates [13]. When ovulation is delayed or
follicular cysts occur doctors administer gonadotropin-releasing hormone through injections to
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trigger ovulation. Early pregnancy development occurs thanks to controlled internal medication
release devices that administer progesterone to maintain suitable hormone levels. Prostaglandin
analogues function as part of reproductive care to organize the timing between artificial
insemination treatments. The primary element of treatment plans revolves around timed artificial
insemination [12]. The program establishes the perfect insemination time to improve pregnancy
outcomes. Advanced technologies including ovum pick-up and in-vitro fertilisation present
opportunities to both control hormonal imbalances and produce superior breeding results among
vital livestock species [14]. Disease detection during the transition period becomes essential to
both identify early signs of illness and diagnose subclinical conditions and launch preventive
healthcare approaches which protect animal health as well as milk production [12]. Cows can
avoid hypocalcemic problems through prepartum nutritional strategies and postpartum managed
Calcium supplementation while maintaining control of calcium regulatory mechanisms to enhance
both animal health and milk output [15]. The prevention of hypocalcemia needs both knowledge
of physiological mechanisms alongside evidence collected at the level of individual herds [15].

The effective implementation of reproductive technology depends on farm health practices
especially focused on calves and virgin heifers [16].

Dairy cow reproductive failures are mostly caused by hormonal abnormalities and thus demand
detailed clinical research along with customized treatment approaches. A combination of dietary
management with pharmacological treatment and advanced reproductive technology enables
successful resolution of imbalances which creates promising prospects for reproductive efficiency
improvement as well as financial benefits [17].

New therapeutic agents such as stem cell therapy and native secretory factors along with
nanoparticle technology-based therapy demonstrate significant potential to control reproductive
illnesses such as mastitis in tandem with traditional therapies [18].

The majority of dairy sector economic losses stem from bacterial infections which lead to mastitis
the inflammatory condition affecting mammary glands [19]. Dairy producers bear substantial
economic burdens which result from both decreased milk production coupled with treatment costs
and the occasional need to cull infected animals [20]. Mastitis results in both economic detriment
while also causing animal welfare concerns because infected cows suffer through the condition.
The successful control of mastitis demands a combination of early detection methods together with
preventive measures along with appropriate treatment protocols.

Methodology

The research investigating reproductive failure in dairy cows caused by hormone imbalance
combines qualitative and quantitative methods for data collection. This method investigates the
root causes alongside clinical indicators and treatment options for reproductive failure which
results from hormonal abnormalities in dairy cows.

Research Approach
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An observational design features this investigation which analyzes primary alongside secondary
research information. Field investigations at dairy farms will generate original data alongside
other secondary data. The study will obtain secondary data by analyzing previous investigations
about hormonal abnormalities in dairy cows. This research focuses on examining the sexual
hormones including low progesterone levels, ovarian hypofunction along with increased
prostaglandin's impact on reproductive success. The team will collect reproductive performance
data through both day-to-day observations and staff interviews in addition to hormone laboratory
testing.

Surveying

Multiple dairy farms in different regions will be used to obtain representative data as part of this

research. Researchers will pick farms through a combination of available data access and
participant willingness. The research targets twenty dairy farms for detailed observation because
it focuses equally on high and low performer reproductive efficiency groups. The research will
choose its cows randomly from both lactating and non-lactating herds across various reproductive
stages. Only two reproductive categories will be established for the cows: normal reproductive
performance and cows with previous reproductive failures. The included animals will have ages
between two and six years.

Data Gassing
Assays for Hormonal Development

Hormonal abnormalities become detectable through reproductive hormone testing. Cows who
exhibit reproductive failure signs will receive blood tests for analysis. Devoted testing will
discover estradiol and progesterone and luteinizing hormone and prostaglandin through these
blood samples. The researchers will select specific hormones because of their impact on
pregnancy maintenance and reproductive cycle control. Measuring hormones with precision can
be accomplished through data obtained from enzyme-linked immunosorbent assays (ELISA).

Notes from Clinical Observation

When observing cows directly you can record hormone imbalance symptoms that appear
clinically. The team will concentrate most attention on the signs of anoestrus accompanied by
quiet heats and unusual changes in the luteal phase. Further symptoms which connect to
reproductive success will be monitored along with variations in milk production, physical
condition, and general health.

Discussions
Veterinary personnel together with farm managers will conduct interviews to acquire qualitative
information about the farms' reproductive approaches and management strategies. The interview

process focuses on revealing the farm's practices regarding dietary management and hormone use
and scheduled artificial insemination (Al) and reproductive healthcare.
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Analysis of Data

The investigation of hormonal testing data through statistical techniques benefits from descriptive

statistical methods which describe hormone metrics and reproductive results. This study applies
regression modeling to examine reproductive failure relationships with selected hormonal
irregularities in dairy cows. A complete transcription process followed by thematic analysis of
interview data will reveal typical hormone control interventions alongside their execution
challenges.

ethical issues

The ecological investigation follows animal experimental methods while observing ethical
guidelines. Operating under the leadership of qualified veterinarians the procedures will protect
both animal welfare and their safety at every stage. We will ask for the farm's formal consent
before performing any data collection activities.

Limitations

One trouble in this research exists due to hormone level changes which stem from natural aging
processes and breed selection together with environmental factors. When farm staff handle all
data collection responsibilities it brings the potential for biased data results. The large sample size
combined with uniform research procedures throughout the study period will reduce these
disadvantages.

Results

The following section presents findings from research about hormone imbalance effects on dairy
cows' reproductive failure. Hormonal tests examined vital reproductive hormone levels using data
collected from twenty dairy farms. The study gathered supplementary reproductive control
methods through clinical observations coupled with interview data.

Result of Hormonal Assay

An examination of four reproductive hormone levels took place between dairy cows with typical
reproductive performance and cows showing reproductive issues. Table 1 shows these hormones.
The analysis measured estradiol, progesterone and luteinizing hormone and prostaglandin levels
in reproductive hormones.

Table 1: Hormonal Assay Results

Hormone Mean Level in Cows with | Mean Level in Cows with | p-
Reproductive Failure Normal Reproductive | value
Performance
Estradiol (pg/mL) | 245+%5.3 58.3+6.1 0.005
Progesterone 0.6+£0.2 4705 0.003
(ng/mL)
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Luteinizing 24+ 1.1 39+10 0.08
Hormone (1U/mL)

Prostaglandin 80.3+155 52.7+£14.3 0.04
(pg/mL)

Table 1 shows the differences in hormonal levels between cows that experienced reproductive
failure and those with normal reproductive performance. Significant differences were found in
estradiol, progesterone, and prostaglandin levels, while luteinizing hormone levels did not show a
significant variation.

Clinical Observations and Reproductive Disorders

The following tables present the clinical observations and reproductive disorders found in the
study. These data are categorized by the presence of hormonal imbalances in cows.

Table 2: Reproductive Disorders Observed in Dairy Cows

Disorder Frequency in Cows with | Frequency in Cows with Normal | p-
Reproductive Failure Reproductive Performance value

Anoestrus 15 (75%) 3 (15%) 0.02
Silent Heat | 12 (60%) 4 (20%) 0.01
Embryonic 10 (50%) 2 (10%) 0.05
Loss

Follicular 8 (40%) 1 (5%) 0.03
Cysts

Table 2 shows the frequency of reproductive disorders such as anoestrus, silent heat, embryonic
loss, and follicular cysts observed in cows with reproductive failure compared to cows with normal
reproductive performance.

Table 3: Clinical Signs Observed in Cows with Reproductive Failure

Clinical Sign Frequency (n = 20) | Percentage (%)
Reduced Milk Production 15 75%
Poor Body Condition 14 70%
Abnormal Oestrus Behavior | 10 50%
Increased Somatic Cell Count | 8 40%

Table 3 shows the clinical signs observed in cows with reproductive failure. Reduced milk
production and poor body condition were the most commonly observed signs.

Interviews with Farm Managers and Veterinary Staff

Table 4: Hormonal Treatment Strategies Implemented by Farms

| Treatment Strategy | Frequency (%) | Average Success Rate (%) |
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Progesterone Supplementation 15 (75%) 65%
Gonadotropin-Releasing Hormone | 12 (60%) 55%
Prostaglandin Analogues 10 (50%) 50%
Timed Artificial Insemination 18 (90%) 80%

Table 4 shows the various hormonal treatment strategies implemented by the farms involved in
the study. Timed artificial insemination was the most commonly used strategy, with a high success
rate.

Table 5: Nutritional Interventions for Managing Reproductive Failures

Nutritional Strategy Frequency (%) | Average Success Rate (%)
Antioxidant Supplementation | 16 (80%) 70%
High-Energy Diets 14 (70%) 60%
Calcium Supplementation 12 (60%) 50%

Table 5 presents the nutritional interventions used by farms to address reproductive failures.
Antioxidant supplementation showed the highest success rate among the nutritional strategies.

Advanced Reproductive Technologies

Table 6: Use of Advanced Reproductive Technologies

Technology Frequency (%) | Success Rate (%)
Ovum Pick-up and In-vitro Fertilization | 10 (50%) 65%
Embryo Transfer 8 (40%) 60%

Table 6 shows the use of advanced reproductive technologies, such as ovum pick-up and in-vitro
fertilization, which had moderate success rates in improving reproductive outcomes.

Table 7: Monitoring and Health Management Practices

Health Monitoring Practice Frequency (%) | Implementation Success Rate (%)
Prepartum Calcium Supplementation | 14 (70%) 75%
Early Disease Detection Protocols 18 (90%) 80%

Farms use the strategies in Table 7 to monitor reproductive health as well as detect early symptoms
of illness. The detection of diseases in their early stages proved highly successful through existing
systems.

Research findings detail the complete understanding of how hormonal imbalances result in dairy
cow reproductive failures. Analysis in Figure 1 demonstrates that estradiol concentration
measured at 24.5 pg/mL in cows experiencing reproductive failure stood substantially below 58.3
pg/mL which represents normal reproductive performance. Data from Figure 2 reveals how
reproductive failure caused cows to maintain substantially lower levels (0.6 ng/mL) of
progesterone than normal cows (4.7 ng/mL) which suggests insufficient progesterone leads to
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pregnancy failure. Ninety-five percent of reproductive problems in Figure 3 occur among cows
with reproductive failure since the figure displays anoestrus (75%), silent heat (60%), and
embryonic loss (50%). A study displayed in Figure 4 shows reproductive failure typically
manifests as decreased milk production (75%) coupled with poor physical condition (70%) unless
hormonal abnormalities exist. The success levels in Figure 5 indicate timed artificial insemination
(Al) achieved the highest effectiveness (80%) among hormonal treatments with progesterone
supplements achieving (65%) success and GnRH medication reaching (55%) success rates. The
dietary intervention with antioxidants achieved 70% effectiveness and high-energy meals reached
60% success and calcium supplements reached 50% in Figure 6. The effectiveness of advanced
reproductive techniques such as ovum pick-up and IVF (65%) and embryo transfer (60%) is
apparent in figure 7. Health monitoring approaches (early diagnosis and prepartum calcium
supplementation) deliver the highest success rates (80% and 75% respectively) for improving
reproductive outcomes according to Figure 8. A final exam of Figure 9 demonstrates superior
reproductive achievements in cattle with typical hormone profiles. Results from animals suffering
reproductive failure showed significantly poorer outcomes which manifested most strongly
through lower estradiol levels. The research demonstrates that hormone control is essential for
reproductive success together with multiple treatment methods that optimize dairy cow fertility
outcomes.

Figure 1: Distribution of Estradiol Levels
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Figure 1: Distribution of Estradiol Levels
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Figure 2: Distribution of Progesterone Levels
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Figure 5: Success Rates of Hormonal Treatment Strategies

sof SSUU S — I—
of e

ol = S — 4 .

50 I S — I 4 4 4 4

40 00 = 9 ==

30 00 == 9 ==

201 00 == 9 ==

10f - — -

Treatment Strategy

Figure 5: Success Rates of Hormonal Treatment Strategies

44



Indus Journal of Agriculture and Biology (IJAB) Volume 4, Issue 1, 2025

Figure 6: Success Rates of Nutritional Interventions
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Figure 6: Success Rates of Nutritional Interventions

Figure 7: Success Rates of Advanced Reproductive Technologies
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Figure 8: Success Rates of Health Monitoring Practices
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Figure 8: Success Rates of Health Monitoring Practices

Figure 9: Reproductive Performance Based on Hormone Levels
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Figure 9: Reproductive Performance Based on Hormone Levels
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Discussion

The study evaluates reproductive failure in dairy cows' various hormonal imbalances to explain
both diagnostic markers and treatment options alongside clinical presentations. Evidence from
our study demonstrates that reproductive problems such as anoestrus combined with silent heats
and embryonic loss link strongly to hormonal irregularities that particularly affect estradiol and
progesterone levels [21]. Studies demonstrate that cows experiencing reproductive failure exhibit
diminished estradiol and progesterone levels which confirms these hormones' fundamental role in
ovarian maturation and pregnancy preservation [22, 23]. The proper completion of the
reproductive cycle requires a precise hormonal balance which governs follicular maturation and
ovarian development up to pregnancy maintenance [24]. The hormone estradiol that develops
from follicle growth serves multiple functions including triggering estrus behavior while preparing
the uterus for implantation and sustaining early embryonic development. During pregnancy the
corpus luteum produces progesterone which functions to protect the endometrial lining from
contractions as well as create a stable environment for fetal development [25]. When estradiol and
progesterone levels become disrupted multiple reproductive problems will emerge including
slower follicular growth and missed ovulation alongside elevated early embryonic death risk [26].
Adverse effects on both milk production and physical condition of reproductive-failure affected
cows demonstrate that hormone irregularities cause wide-ranging systemic effects beyond
reproductive system impacts. Earlier research proved that dairy cows face altered reproductive
functions when their metabolic and nutritional status affects hormone profiles adversely [27]. Our
study confirms the need for early detection methods and treatment protocols because of the marked
correlations between hormonal irregularities and diseases affecting reproduction.

Conclusion

Data collected from this research shows that hormonal irregularities serve a key role in dairy cow
reproductive breakdowns. The proper functioning of reproduction depends on the three hormones
estradiol as well as progesterone and prostaglandin. These reproductive problems including
anoestrus silent heat embryonic loss and follicular cysts selectively develop due to hormonal
abnormalities. The study demonstrates that reproductive issues become evident through specific
clinical manifestations that include diminished milk quantities along with physical decline.
Research outcomes show varied accomplishment rates when modern reproductive technology and
hormone therapy and dietary supplementation methods are employed. The most effective methods
were timed artificial insemination along with antioxidant supplementation. This research
concludes with a message that dairy farming must prioritize early detection of reproductive issues
while integrating advanced reproductive technologies to enhance efficiency and minimize
economic losses. Future investigation will need to inspect new therapeutic approaches while
enhancing management protocols to optimize dairy cattle reproductive wellness.
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