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Abstract

The One Health approach is a holistic strategy that recognizes the close relationship between
human, animal, and environmental health. It plays a vital role in the prevention and control of
zoonotic reproductive diseases that affect both livestock productivity and public health.
Diseases such as brucellosis, toxoplasmosis, chlamydiosis, Q fever and leptospirosis can lead
to infertility, abortion, stillbirth, and congenital defects in animals and humans. The emergence
and spread of these diseases are influenced by factors including climate change, environmental
contamination, globalization and increased human—animal interaction. Reproductive diseases
also cause major economic losses through reduced fertility, decreased milk and meat
production, treatment costs, and trade restrictions. The One Health framework promotes
integrated surveillance, vaccination, biosecurity measures, public awareness, environmental
management and interdisciplinary collaboration for effective disease prevention and control.
Although challenges such as limited awareness and inadequate infrastructure remain, adopting
the One Health approach is essential for improving reproductive health, ensuring food security
and achieving sustainable animal and human health management.
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1. Introduction of animals 10,000 years ago. Zoonoses are
infectious diseases that can be transmitted from

The One Health concept is a holistic animals to humans and/or from humans to animals.

approach that recognizes the close connection
between human, animal, and environmental health.
It promotes collaboration among veterinarians,
physicians,  environmental  scientists, and
policymakers to address complex health
challenges, especially zoonotic diseases. Zoonotic
infectious diseases have been important concerns
to humans since the beginning of the domestication

More than 75% of emerging disease pathogens are
zoonotic: 60% of them spread from domestic or
wild animals to humans, and 80% are of concern
regarding  bioterrorism.  Worldwide, these
emerging zoonoses account for 2.5 billion cases
and 2.7 billion death each year (Taylo et al., 2001).
Factors such as climate change, environmental
changes, globalization and increased human—
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animal interaction contribute to the emergence and
spread of these diseases.

Reproductive diseases are an important
aspect of the One Health approach because they
affect both animal productivity and human well-
being. Several zoonotic reproductive diseases,
including  brucellosis,  toxoplasmosis  and
chlamydiosis which can cause infertility, abortion,
stillbirth and congenital defects in animals and
humans. Environmental contamination, wildlife
reservoirs, and poor management practices further
increase disease transmission risks. Therefore, the
One Health approach provides an integrated
strategy to control reproductive diseases by
combining animal health, human health and
environmental management for sustainable and
effective disease prevention.

2. Major Reproductive Zoonoses
2.1 Brucellosis

Brucellosis is one of the most important
bacterial zoonoses affecting reproduction. It is
caused by bacteria of the genus Brucella and
leads to abortion, infertility, and reduced
fertility in livestock. Humans acquire the
infection through direct contact with
infected animals or consumption of
contaminated animal products.

Brucellosis is globally distributed and
remains endemic in many developing countries. It
causes significant economic losses due to
decreased milk production, reproductive failure
and trade restrictions. In humans, it can lead to
chronic illness, affecting reproductive health and
causing complications during pregnancy.

2.2 Toxoplasmosis

Toxoplasmosis, caused by
Toxoplasma gondii, is a protozoan disease
with profound reproductive implications. It affects
a wide range of hosts, including humans,
livestock and wildlife,with cats acting as the
definitive hosts.

In livestock, toxoplasmosis is a major cause of
abortion and neonatal mortality, leading to
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particularly pregnant women, the infection can
result in congenital abnormalities, miscarriage and
stillbirth.

2.3 Chlamydiosis

Chlamydiosis, caused by Chlamydia
abortus, is another important reproductive
zoonosis. It leads to abortion in small ruminants
and can also infect humans, causing severe illness
and pregnancy complications.

The disease is transmitted through contact
with infected placental tissues, vaginal discharges,
and contaminated environments. It poses a
significant  occupational risk for farmers,
veterinarians and animal handlers.

2.4 Q Fever

Q fever, caused by Coxiella burnetii, is an
emerging zoonotic disease associated with
reproductive disorders in livestock. It leads to
abortion, stillbirth and infertility in animals and
causes flu-like symptoms and complications in
humans.

2.5 Leptospirosis

Leptospirosis 1s a bacterial zoonosis
affecting both animals and humans. It causes
reproductive issues such as abortion, stillbirth and
infertility in livestock. Humans can acquire the
infection through contact with contaminated water
or animal urine.

3. Impact of Reproductive Diseases

Reproductive diseases exert profound and
multifaceted impacts on animal health, human
well-being, and the overall economy. Their
consequences extend beyond individual animals or
herds, influencing productivity, food security,
public health and environmental sustainability.
Within the One Health framework, understanding
these impacts is essential for designing effective
prevention and control strategies, as it highlights
the interconnected nature of animal, human, and
ecosystem health.

signiﬁcant,E economic  losses.  In humans,
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3.1 Infertility and Reduced Fertility

One of the primary consequences of
reproductive diseases is a decline in fertility and
overall reproductive efficiency in animals. Infected
animals frequently exhibit delayed onset of estrus,
irregular estrous cycles and reduced conception
rates. Conditions such as endometritis, orchitis, and
systemic infections can impair the normal
functioning of reproductive organs, thereby
affecting gamete production and viability.

In female animals, infections may lead to
early embryonic death, repeat breeding, or failure
to conceive despite multiple inseminations. In
males, reproductive diseases can result in
decreased libido, poor semen quality and reduced
sperm motility, all of which negatively influence
breeding performance. Over time, these issues lead
to prolonged calving or kidding intervals and
reduced lifetime productivity of animals.
Consequently,  infertility = and  subfertility
significantly compromise the efficiency of
livestock production systems.

3.2 Abortion and Pregnancy Loss

Abortion and pregnancy loss represent
some of the most visible and economically
devastating outcomes of reproductive diseases.
Zoonotic infections such as  brucellosis,
toxoplasmosis, and chlamydiosis are well-known
causes of abortion in livestock. These diseases can
lead to sporadic cases or large-scale abortion
storms within herds, particularly when biosecurity
measures are inadequate.

The loss of a fetus not only represents a
direct economic setback but also disrupts the
reproductive cycle of the affected animal, often
requiring extended recovery periods before
rebreeding is possible. In addition, retained fetal
membranes and secondary infections may further
complicate recovery, leading to long-term
reproductive impairment. In some cases, stillbirths
and weak offspring are also observed, reducing
neonatal survival rates. The cumulative effect of
these outcomes severely affects herd productivity
and reproductive efficiency.
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3.3 Economic Losses

The economic impact of reproductive
diseases is substantial and multifactorial, affecting
both smallholder farmers and large-scale livestock
industries. One of the major consequences is
reduced milk production, as affected animals often
experience systemic illness or reproductive stress
that lowers lactation performance. Similarly,
decreased meat yield results from poor growth
rates, weight loss or culling of infected animals.

In addition to production losses, farmers
incur increased veterinary costs related to
diagnosis, treatment, and preventive measures.
Reproductive diseases often require repeated
interventions, including hormonal treatments,
antimicrobial therapy and supportive care, which
further escalate expenses. Moreover, the presence
of zoonotic diseases in livestock can lead to trade
restrictions and reduced market value of animal
products, particularly in regions where strict
sanitary standards are enforced.

Indirect losses, such as reduced genetic
progress due to culling of valuable breeding
animals and decreased reproductive lifespan,
further compound the economic burden.
Altogether, these factors significantly affect the
profitability and sustainability of livestock
farming, ultimately impacting rural livelihoods and
national economies.

3.4 Public Health Impact

Reproductive zoonotic diseases pose
serious threats to human health, particularly among
individuals who are in close contact with animals,
such as farmers, veterinarians and slaughterhouse
workers. Pregnant women are especially
vulnerable, as many zoonotic pathogens can cross
the placental barrier and affect fetal development.

Infections such as toxoplasmosis and brucellosis
can lead to miscarriage, stillbirth, or congenital
abnormalities in humans. In some cases, infected
individuals may develop chronic conditions that
affect overall health and quality of life. The One
Health perspective emphasizes that controlling
reproductive diseases in animals is a critical step
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toward protecting human health. By reducing the
prevalence of zoonotic pathogens in livestock
populations, the risk of human exposure and
infection can be significantly minimized.

3.5 Environmental Impact

The environment plays a crucial role in the
persistence and transmission of reproductive
pathogens. Contamination of soil, water and feed
with infectious agents contributes to the
maintenance of disease cycles and facilitates
indirect transmission between animals and humans.
Pathogens present in aborted materials, placental
tissues and bodily fluids can survive in the
environment for extended periods, posing a
continuous risk of infection.

Poor waste management practices, such as
improper disposal of carcasses and reproductive
waste, further  exacerbate environmental
contamination.  Inadequate  sanitation  and
biosecurity measures allow pathogens to spread
within and between farms, increasing the
likelihood of outbreaks. Additionally,
environmental factors such as climate change,
rainfall patterns and temperature fluctuations can
influence the survival and distribution of
pathogens, thereby affecting disease dynamics.

4. One Health Strategies

The One Health approach provides a
comprehensive and integrative framework for the
prevention and control of reproductive diseases
that affect animals, humans, and the environment.
Given the multifactorial nature of zoonotic
reproductive disorders, their effective management
requires coordinated efforts that combine scientific
knowledge, field-level implementation and policy
support. The following strategies highlight key
components of the One Health framework in
addressing reproductive health challenges.

4.1 Surveillance and Monitoring

Integrated surveillance and monitoring
systems form the backbone of the One Health
approach. Bio-surveillance is the detection of
disease outbreaks in real-time in which data from
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different sources, various places and categories are
collected and analysed. It can be effectively applied
in the fight against bioterrorism (Wagner et al.,
2006). These systems involve the systematic
collection, analysis, and sharing of data from
animal health, human health, and environmental
sectors. By linking veterinary  diagnostic
laboratories, public health institutions, and
environmental monitoring agencies, it becomes
possible to detect disease outbreaks at an early
stage and respond promptly.

In the context of reproductive diseases,
surveillance plays a critical role in identifying
patterns of abortion, infertility and reproductive
failure in livestock populations. Furthermore
advances in digital technologies, including
geographic information systems (GIS) and real-
time reporting tools, have further strengthened
surveillance capabilities, enabling rapid tracking
and containment of disease outbreaks.

4.2 Vaccination Programs

Vaccination of livestock remains one of the
most effective and economically viable strategies
for controlling zoonotic reproductive diseases.
Immunization programs not only reduce the
incidence of infections in animals but also
minimize the risk of transmission to humans.
Recent advances in vaccinology, including
recombinant subunit, DNA, and non-pathogenic
viral vector vaccines, along with reverse
vaccinology approaches, provide promising
strategies for producing cost-effective and highly
purified antigens free from extraneous materials
associated with conventional vaccines (Weiner,
2008). Novel delivery systems such as
nanoparticles, liposomes, viral vectors, and cell-
based approaches are also being explored to
enhance immune responses (Suri et al., 2007). As
many pathogens invade through mucosal surfaces,
mucosal vaccines offer significant advantages by
inducing both local and systemic immunity, while
being cost-effective, needle-free, and suitable for
mass immunization (Dhama et al., 2013).
However, since most licensed vaccines are still
administered parenterally, further research is
needed to develop effective mucosal vaccines,
adjuvants, and delivery systems for humans and
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animals (Pavot et al., 2012 and Woodrow et al.,
2012). Effective vaccination programs require
proper planning, including identification of target
populations, maintenance of cold chains, and
monitoring of vaccine coverage and efficacy. In
addition, periodic evaluation of vaccination
campaigns is essential to ensure sustained
immunity within herds. When combined with other
control measures, vaccination contributes to herd
immunity, thereby reducing the overall disease
burden

4.3 Biosecurity Measures

Biosecurity measures are fundamental to
preventing the introduction and spread of
infectious agents within and between farms. Key
biosecurity practices include the isolation of newly
introduced or infected animals to prevent contact
with healthy stock, as well as the proper disposal of
aborted fetuses, placental tissues, and other
potentially infectious materials. Maintaining strict
hygiene through regular cleaning and disinfection
of animal housing, equipment, and personnel is
also essential. Control of farm visitors, use of
protective clothing, and implementation of
quarantine protocols further enhance biosecurity.

In reproductive disease management, biosecurity is
particularly important because many pathogens are
transmitted through reproductive secretions and
contaminated environments. By reducing pathogen
load and limiting exposure, biosecurity measures
significantly decrease the risk of outbreaks and
contribute to long-term herd health.

4.4 Public Awareness and Education

Public awareness and education are essential to the
One Health approach, as human behavior strongly
influences the spread and control of zoonotic
diseases. Awareness efforts should emphasize
hygiene, safe animal handling, use of protective
gear, and avoiding risky habits like consuming
unpasteurized milk or undercooked meat. Training
programs and community outreach help spread
knowledge and encourage behavior change.
Informed stakeholders can better identify and
report early signs like abortion or infertility in
livestock, allowing prompt control measures. Thus,
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education connects scientific knowledge with
practical action at the community level.

4.5 Interdisciplinary Collaboration

Interdisciplinary collaboration lies at the
core of the One Health approach. Collaborative
efforts of veterinary and human medicine,
environmental and public health, result in
establishing or identifying Centers of Excellence
for Education, Research and Training, thereby lead
to the success of the One Health approach. A
collaborative approach from experts of various
fields, laboratories and countries will be helpful
with division of labor and creating the Centers of
Excellence (Osburn et al., 2009).

Collaborative research initiatives further
enhance understanding of disease dynamics and
support the development of innovative
interventions.  Such  collaboration improves
resource utilization, avoids duplication of efforts,
and ensures a unified response to disease
outbreaks. It also facilitates the exchange of data
and knowledge across sectors, which is essential
for addressing complex zoonotic diseases that
transcend traditional boundaries.

4.6 Policy and Governance

Strong policy frameworks and effective
governance are essential for the successful
implementation of One Health strategies.
Governments play a key role in creating policies,
allocating resources, and coordinating sectors.
Aligning  animal  health, food  safety,
environmental, and public health policies is
essential for effective integrated disease control

In addition, international cooperation and
adherence to global guidelines help in managing
transboundary diseases. Organizations such as the
World Health Organization (WHO), Food and
Agriculture Organization (FAO), and World
Organisation for Animal Health (WOAH) provide
strategic direction and technical support for One
Health initiatives.
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5. Challenges in Implementing the One Health
Approach

Research and education are crucial for the
effective implementation of the One Health
approach, as it is still an evolving field. A
conference held at the Southeastern Regional
Center of Excellence for Emerging Infections and
Biodefense highlighted key priorities, focusing on
two major challenges. First, there is a need to
develop and assess interventions that provide
measurable economic benefits to human and
animal health, ensuring a clear return on
investment. Second, greater involvement of
behavioral scientists and social marketers is
essential to better understand public perceptions
and improve acceptance of One Health initiatives.
However, the One Health concept has not yet
reached all stakeholders in animal, human, and
public health sectors, especially in developing
countries, highlighting the need for greater
emphasis in the future
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