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ABSTRACT:

Domestic pets such as cats and dogs are common carriers of various pathogenic microorganisms, including bacteria, viruses, fungi and parasites. These pathogens
not only affect animal health but also pose significant zoonotic risks to humans through direct or indirect contact. This review explores the most prevalent pathogenic
microorganisms found in cats and dogs, their transmission routes, clinical manifestations and diagnostic methods. The paper also emphasizes preventive strategies,
including vaccination, hygiene practices and the importance of routine veterinary care. Given the public health implications, a One Health approach is advocated
to address these cross-species health threats effectively.
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1. Introduction

Cats (Felis catus) and dogs (Canis lupus familiaris) are among the most widely kept domestic animals globally, valued for their companionship and
emotional support. With the rise in pet ownership, the frequency and intensity of human-animal interactions have increased significantly. According to
the World Health Organization (WHO), over 60% of known infectious diseases in humans are zoonotic, meaning they can be transmitted between animals
and humans (WHO, 2022). Domestic pets, due to their close proximity to humans, act as reservoirs or carriers of several pathogenic microorganisms,
including bacteria, viruses, fungi and parasites. These pathogens can lead to a wide range of ilinesses, some of which are mild, while others may result in
serious or even fatal conditions in humans, particularly immunocompromised individuals, children and the elderly (Day et al., 2012).

Bacterial pathogens such as Salmonella spp., Campylobacter spp. and Leptospira spp. are commonly associated with domestic animals and can be
transmitted through contaminated food, water or direct contact with animal feces or urine. For example, Leptospira, a bacterium excreted in dog urine,
can survive in the environment and infect humans through skin abrasions or mucous membranes, causing leptospirosis — a potentially severe disease
characterized by liver and kidney damage (Adler & de la Pefia Moctezuma, 2010). Similarly, cats can harbor Bartonella henselae, the causative agent of
cat scratch disease, which can lead to lymphadenopathy and fever in humans (Chomel et al., 2006).

Viral pathogens also pose a significant risk. Rabies, one of the most feared zoonotic viral diseases, is nearly always fatal once symptoms appear. It is
transmitted via the saliva of infected animals, predominantly dogs, through bites. Though preventable through vaccination, rabies remains a public health
threat in many developing countries (Fooks et al., 2014). Other viruses, such as the feline immunodeficiency virus (FIV) and canine distemper virus
(CDV), though not zoonotic, affect pet health and can contribute to broader public health concerns by affecting the health and immunity of pets that may
concurrently harbor zoonotic infections.

Fungal pathogens like Microsporum canis, a dermatophyte responsible for ringworm, are another concern. This fungus is commonly found in cats and
dogs and is transmissible to humans via direct contact or fomites, leading to itchy, circular skin lesions (Chermette et al., 2008). Parasitic organisms such
as Toxoplasma gondii, Giardia spp. and Echinococcus spp. also represent a significant zoonotic risk. For instance, Toxoplasma gondii, for which cats are
the definitive hosts, is particularly dangerous for pregnant women as it can cause congenital defects in the unborn child (Montoya & Liesenfeld, 2004).

Despite the known risks, awareness among pet owners and even some veterinary professionals remain limited, especially in low-resource settings. The
growing importance of companion animals in human society necessitates greater attention to their role in zoonotic disease transmission. It is therefore
essential to adopt an interdisciplinary "One Health" approach that integrates veterinary, medical and environmental sciences to monitor, prevent and
control infectious diseases originating from pets (Destoumieux-Garzén et al., 2018).

This paper aims to provide a comprehensive overview of the most common pathogenic microorganisms found in domestic cats and dogs, their modes of
transmission, clinical symptoms, zoonotic implications and recommended diagnostic and preventive measures. Through this review, we aim to promote
informed pet ownership and public health safety.
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2. Bacterial Pathogens

Bacterial infections are among the most prevalent and significant health concerns in companion animals such as cats and dogs. These infections may
affect various body systems including the skin, gastrointestinal tract, respiratory system, urinary system and reproductive organs. While some bacterial
pathogens are species-specific, many are zoonotic and pose risks to human health, especially in immunocompromised individuals, children and the
elderly. The increasing close contact between humans and their pets highlights the importance of identifying, managing and preventing bacterial infections
in domestic animals.

2.1. Salmonella spp.

Salmonella is a genus of Gram-negative, rod-shaped bacteria that causes salmonellosis in a wide range of hosts. In cats and dogs, salmonellosis is often
acquired through ingestion of raw or undercooked food, contact with contaminated surfaces or through coprophagy (ingestion of feces).

Clinically, infected animals may display symptoms such as fever, vomiting, diarrhoea (which may be bloody), lethargy and anorexia. However, many
pets are asymptomatic carriers, shedding bacteria in their feces and posing a silent threat to humans. Puppies, kittens and immunosuppressed animals are
more prone to symptomatic infection. The zoonotic potential is significant, especially in households where raw feeding practices are common or hygiene
is inadequate. Transmission to humans can occur via direct contact with feces, saliva or contaminated environments.

2.2. Campylobacter spp.

Campylobacter jejuni and Campylobacter coli are the primary species implicated in campylobacteriosis, a gastrointestinal disease that affects both humans
and animals. Dogs and cats, particularly younger animals, can carry the organism asymptomatically or present with diarrhoea, abdominal pain, fever and
vomiting.

Transmission occurs primarily via the fecal-oral route. Close contact with infected pets, cleaning up diarrhea and contact with contaminated food or water
are common modes of zoonotic spread. Campylobacteriosis in humans can result in severe gastrointestinal illness and, in rare cases, lead to complications
such as Guillain-Barré syndrome.

2.3. Bartonella henselae (Cat Scratch Disease)

Bartonella henselae is a fastidious, Gram-negative bacterium primarily transmitted between cats via fleas. While it rarely causes illness in cats, it is the
causative agent of cat scratch disease (CSD) in humans. The bacteria are transmitted to humans through scratches or bites contaminated with flea feces.

Cats are the main reservoir, especially kittens under one year old. Although most infected cats remain asymptomatic, some may develop transient fever,
lymphadenopathy or lethargy. In humans, CSD presents with regional lymph node swelling, fever, fatigue and in some cases, more serious systemic
manifestations like encephalopathy or endocarditis, particularly in immunocompromised individuals.

2.4. Leptospira spp.

Leptospira spp. are spiral-shaped bacteria that cause leptospirosis, a potentially fatal disease in dogs and a zoonotic threat to humans. Infection typically
occurs through exposure to water contaminated with urine from infected animals, often rodents.

In dogs, leptospirosis manifests with a wide range of symptoms such as fever, vomiting, diarrhoea, muscle tenderness, jaundice, kidney and liver
dysfunction and hemorrhaging. Chronic carriers may shed the bacteria without showing signs of illness. Vaccination in dogs significantly reduces the
incidence, but unvaccinated or stray animals can serve as reservoirs. Humans become infected through mucous membrane or skin contact with
contaminated urine or water and the disease can lead to renal failure, meningitis or hepatic dysfunction.

2.5. Brucella canis
Brucella canis is a Gram-negative coccobacillus that causes brucellosis, primarily affecting the reproductive system of dogs. It is an important pathogen
in breeding facilities and kennels.

In dogs, brucellosis leads to infertility, abortions (typically in late pregnancy), epididymitis orchitis and lymphadenopathy. Chronically infected dogs
may not display overt signs of illness but can intermittently shed the bacteria in bodily fluids. Zoonotic transmission to humans, though rare, is possible
and may result in fever, malaise, arthritis and in more severe cases, endocarditis or neurobrucellosis. Laboratory workers and veterinarians are at higher
risk due to occupational exposure.

2.6. Staphylococcus pseudintermedius

Staphylococcus pseudintermedius is a common commensal and opportunistic pathogen in dogs. It is frequently associated with skin infections such as
pyoderma, otitis externa, wound infections and post-surgical infections.
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This bacterium is of particular concern due to the emergence of methicillin-resistant strains (MRSP), which show resistance to multiple antibiotics. While
the zoonotic potential is lower compared to other pathogens, MRSP infections in humans have been reported, especially in immunocompromised
individuals or those with prolonged animal contact.

Bacterial pathogens in cats and dogs represent a significant concern in both veterinary and public health domains. Effective management strategies,
including vaccination, regular veterinary check-ups, responsible pet ownership and public awareness, are essential for controlling the spread of these
infections. A “One Health” approach—recognizing the interdependence of human, animal and environmental health—is vital for reducing the zoonotic
burden associated with companion animals. Close collaboration between veterinarians, physicians and public health officials is necessary to detect,
monitor and respond to emerging bacterial threats in domestic animals.

3. Viral Pathogens

Viral infections are a significant cause of morbidity and mortality in cats and dogs. Many of these viruses are species-specific, but some have zoonotic
potential and can cause disease in humans. Viral pathogens can be transmitted through direct contact, aerosols, fomites or vectors and they often exhibit
high contagion rates, especially in multi-animal settings such as shelters, breeding facilities and pet shops. Vaccination programs have significantly
reduced the prevalence of certain viral infections; however, emerging strains and inadequate immunization continue to pose challenges in disease control.

3.1. Canine Parvovirus (CPV)

Canine parvovirus is a highly contagious, non-enveloped DNA virus belonging to the Parvoviridae family. It primarily affects puppies and unvaccinated
dogs, causing severe gastrointestinal symptoms such as vomiting, hemorrhagic diarrhea, dehydration and leukopenia. In some cases, the virus can lead
to myocarditis in young pups, resulting in sudden death.

Transmission occurs via the fecal-oral route and the virus is known for its environmental stability, persisting for months on contaminated surfaces. Prompt
diagnosis and aggressive supportive treatment are crucial. Vaccination remains the most effective preventive strategy. Though CPV is species-specific,
its environmental resilience raises concern for indirect human exposure and interspecies viral recombination.

3.2. Canine Distemper Virus (CDV)

Canine distemper virus is a member of the Paramyxoviridae family and affects domestic dogs as well as a wide range of wild carnivores. CDV targets
epithelial, lymphoid and nervous tissues, causing a multisystemic disease that presents with respiratory signs (coughing, nasal discharge), gastrointestinal
symptoms (vomiting, diarrhea) and neurological complications (seizures, ataxia).

The virus spreads through aerosolized droplets or direct contact with bodily secretions. Mortality is high in unvaccinated populations and survivors often
exhibit permanent neurological damage. CDV does not infect humans, but its widespread presence in wildlife reservoirs poses ongoing challenges for
eradication.

3.3. Rabies Virus
Rabies, caused by a Lyssavirus in the Rhabdoviridae family, is a fatal zoonotic disease affecting all warm-blooded animals. The virus primarily spreads

through bites from infected animals, with dogs being the most common source of transmission to humans in developing countries.

Clinical signs in dogs and cats include behavioral changes, aggression, excessive salivation, paralysis and death. The virus invades the central nervous
system, leading to encephalitis. Once clinical signs appear, rabies is almost universally fatal. VVaccination of pets is legally mandated in many countries
and is the cornerstone of rabies prevention. Public awareness, stray dog population control and post-exposure prophylaxis are crucial components of
rabies control programs.

3.4. Feline Immunodeficiency Virus (FIV)

FIV is a retrovirus that closely resembles the human immunodeficiency virus (HIV) and causes acquired immunodeficiency syndrome in cats.
Transmission primarily occurs through bite wounds, making outdoor and aggressive male cats more susceptible.

FIV weakens the immune system over time, leading to secondary infections, chronic oral inflammation, weight loss and lethargy. While FIV does not
infect humans, it significantly compromises feline health and welfare. Infected cats can live for years with proper management, but isolation from non-
infected cats is often recommended.

3.5. Feline Leukemia Virus (FeLV)

FeLV is another retrovirus that causes immunosuppression, anemia and lymphoma in cats. It is transmitted through saliva, nasal secretions and close
contact behaviors such as grooming and shared feeding bowls.
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FeLV infection may lead to various clinical syndromes, including progressive weight loss, chronic infections, pale mucous membranes and cancer. Like
FIV, FeLV is not transmissible to humans but is responsible for significant feline morbidity and mortality. Vaccination and regular testing are critical for
controlling the disease, particularly in multi-cat households and catteries.

3.6. Feline Panleukopenia Virus (FPV)

Also known as feline distemper, FPV is a parvovirus closely related to canine parvovirus. It is highly contagious and often fatal, particularly in kittens.
The virus targets rapidly dividing cells, resulting in severe leukopenia, enteritis, dehydration and death.

FPV spreads through all bodily secretions and contaminated environments. Recovery depends on aggressive supportive care. Vaccination is highly
effective and forms a core component of feline preventive healthcare. While not zoonotic, FPV remains a persistent threat in unvaccinated or stray cat
populations.

Viral pathogens in cats and dogs represent a serious concern for both pet and public health. Though many viral infections are species-specific, their impact
on animal welfare and, in some cases, on human health is profound. Vaccination, routine veterinary care, responsible pet ownership and public health
surveillance are essential strategies for controlling these viral diseases. With the rise of pet ownership globally, there is an increasing need to educate the
public on the importance of immunization and early diagnosis to reduce the burden of viral infections in companion animals.

4. Fungal Pathogens

Fungal pathogens represent a significant but often underdiagnosed category of infectious agents in companion animals. Although less common than
bacterial and viral infections, fungal diseases can cause severe systemic or localized illnesses, particularly in immunocompromised or young animals. In
cats and dogs, fungal pathogens may be superficial (affecting skin, hair and nails) or systemic (invading internal organs and causing chronic disease).
Some fungal infections are zoonotic, posing public health risks. Environmental exposure, geographic factors and immune status of the host are major
determinants of fungal disease susceptibility.

4.1. Dermatophytosis (Ringworm)

Dermatophytosis, commonly known as ringworm, is one of the most prevalent fungal infections in cats and dogs. It is caused by keratinophilic fungi,
mainly Microsporum canis, Microsporum gypseum and Trichophyton mentagrophytes. These fungi infect the skin, hair and claws, leading to alopecia,
scaling and crusting, typically forming circular lesions.

Cats, especially long-haired breeds and kittens, are more commonly affected and can act as asymptomatic carriers. The infection spreads via direct contact
or contaminated objects (fomites) and is highly contagious to other animals and humans. Diagnosis involves Wood's lamp examination, fungal culture or
PCR testing. Treatment includes topical antifungals (e.g., miconazole, enilconazole) and systemic therapy (e.g., itraconazole, terbinafine) in severe cases.
Environmental decontamination is critical to prevent reinfection.

4.2. Cryptococcosis

Cryptococcosis is a systemic fungal disease caused by Cryptococcus neoformans and Cryptococcus gattii, encapsulated yeasts found in soil contaminated
with bird droppings (especially pigeons). Cats are more commonly affected than dogs, typically developing nasal or upper respiratory infections. Clinical
signs include sneezing, nasal discharge, facial swelling, ulceration and neurologic abnormalities when the central nervous system is involved.

Inhalation is the primary route of infection. The disease can disseminate to the eyes, skin, lungs and brain. Diagnosis is confirmed by cytology, culture
or detection of cryptococcal antigen in serum or cerebrospinal fluid. Antifungal therapy (e.g., fluconazole or amphotericin B with flucytosine) is required
for prolonged periods. Cryptococcosis is also zoonotic, though direct transmission from animals to humans is rare.

4.3. Aspergillosis

Aspergillosis, caused by Aspergillus spp., especially Aspergillus fumigatus, is an opportunistic fungal infection that primarily affects the nasal passages
and sinuses (nasal aspergillosis) in dogs. Systemic aspergillosis is rare but more serious, involving multiple organs such as the kidneys, liver and bones,
particularly in German Shepherds.

In cats, the disease is less common and may involve the respiratory tract or sinuses. Clinical signs include nasal discharge (often bloody), facial pain,
sneezing and ulceration of the nasal planum. Diagnosis includes rhinoscopy, culture, imaging (CT/MRI) and histopathology. Treatment involves topical
antifungal infusion (clotrimazole) or systemic antifungals (itraconazole, voriconazole) in disseminated cases. Prognosis varies depending on the form and
extent of infection.
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4.4. Blastomycosis

Blastomycosis is a systemic fungal infection caused by Blastomyces dermatitidis, a dimorphic fungus endemic to certain regions in North America.
Infection occurs via inhalation of spores from disturbed soil, leading to primary respiratory disease that can disseminate to the skin, eyes, lymph nodes
and bones.

Dogs are the primary domestic animal affected; cases in cats are rare. Symptoms include coughing, fever, lethargy, weight loss, ocular discharge and
draining skin lesions. Diagnosis is based on cytology, culture or antigen testing. Treatment involves long-term administration of itraconazole or
amphotericin B. Blastomycosis can be fatal if untreated and has zoonotic potential if spores are aerosolized during diagnostic or therapeutic procedures.

4.5. Histoplasmosis

Histoplasmosis, caused by Histoplasma capsulatum, is a systemic fungal infection more commonly reported in dogs and cats residing in regions with
warm, moist soil enriched with bird or bat droppings. The fungus is inhaled as microconidia, which then convert to the yeast form within the host and
disseminate to various organs.

Clinical manifestations include respiratory distress, weight loss, fever, lymphadenopathy and gastrointestinal signs. Cats often present with respiratory
and ocular signs, while dogs may exhibit chronic diarrhea and liver involvement. Diagnosis is made via cytology, culture, histopathology or antigen
detection in urine. Treatment with itraconazole is typically required for several months. Although the disease is not directly contagious, proper handling
of infected tissues and excreta is advised.

Fungal infections in cats and dogs, though less frequent than bacterial or viral diseases, pose significant health risks due to their chronic nature, diagnostic
challenges and zoonotic potential. Dermatophytosis remains a prominent public health concern, especially in community or shelter environments.
Systemic mycoses such as cryptococcosis, aspergillosis, blastomycosis and histoplasmosis require early recognition and prolonged antifungal therapy.
Veterinarians and pet owners must remain vigilant, particularly in endemic areas or among immunocompromised animals. Improving awareness, hygiene
practices and diagnostic access are essential to mitigate the impact of fungal diseases in companion animals and prevent potential zoonotic transmission.

5. Parasitic Pathogens

Parasitic infections are widespread among domestic cats and dogs and contribute significantly to morbidity, especially in young, immunocompromised
or neglected animals. Parasites are classified as endoparasites (internal) or ectoparasites (external) and many have zoonotic potential, posing a threat to
public health. Proper parasite control is crucial not only for animal health and welfare but also to prevent the transmission of these pathogens to humans.
The most common parasitic pathogens include protozoa, helminths (nematodes, cestodes and trematodes) and arthropods (fleas, ticks, mites).

5.1. Protozoan Parasites

Toxoplasma gondii

Toxoplasma gondii is an intracellular protozoan parasite that infects a wide range of warm-blooded animals, with cats serving as the definitive hosts.
Felines shed oocysts in their feces, which can contaminate soil, water and food sources. Infected cats are often asymptomatic, but young or
immunosuppressed individuals may exhibit respiratory, gastrointestinal or neurologic signs.

T. gondii is highly significant due to its zoonotic potential, especially in pregnant women and immunocompromised humans, where it can cause congenital
defects or encephalitis. Diagnosis in cats is typically through serologic testing, fecal flotation for oocysts or PCR. Prevention involves feeding cats cooked
food, avoiding raw meat and proper litter box hygiene.

Giardia spp.

Giardia duodenalis is a flagellated protozoan that causes giardiasis, acommon intestinal infection in dogs and cats. Transmission occurs through ingestion
of cysts in contaminated water or feces. Infected animals may show diarrhea, weight loss and poor growth, though many remain subclinical.

Diagnosis involves fecal examination using flotation or antigen tests (ELISA). Treatment typically includes metronidazole or fenbendazole. Giardiasis is
zoonotic, although genotypic differences affect transmission risks to humans.

Cryptosporidium spp.

This protozoan parasite causes cryptosporidiosis, mainly affecting the gastrointestinal tract. It is transmitted via the fecal-oral route and can cause watery
diarrhea, especially in immunocompromised animals and humans. Dogs and cats may act as reservoirs for Cryptosporidium parvum, which is zoonotic.

Diagnosis is made by detecting oocysts in feces using acid-fast staining, immunofluorescence or PCR. There is no definitive cure, but supportive care
and nitazoxanide or paromomycin have been used experimentally.
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5.2. Helminths

Roundworms (Toxocara canis and Toxocara cati)

These nematodes are among the most prevalent intestinal parasites in puppies and kittens. Transmission can occur transplacentally (in dogs),
transmammary or through ingestion of infective eggs. Clinical signs include pot-bellied appearance, diarrhea and vomiting.

Roundworms are zoonotic and can cause visceral larva migrans in humans, especially children. Diagnosis is via fecal flotation. Regular deworming and
public education about hygiene are essential for control.

Hookworms (Ancylostoma spp.)

Hookworms, especially Ancylostoma caninum in dogs and A. tubaeforme in cats, attach to the intestinal lining and feed on blood, causing anemia, diarrhea
and weight loss. Transmission can occur through ingestion, skin penetration or transmammary routes.

These parasites can also infect humans, leading to cutaneous larva migrans. Diagnosis is through fecal flotation and treatment involves anthelmintics
such as pyrantel pamoate, fenbendazole or milbemycin.

Tapeworms (Dipylidium caninum, Taenia spp., Echinococcus spp.)

Dipylidium caninum, the most common tapeworm in cats and dogs, is transmitted via ingestion of infected fleas. Taenia and Echinococcus species are
acquired through consumption of infected prey or meat.

Echinococcus granulosus poses significant zoonotic concern, causing hydatid disease in humans. Tapeworm segments may be seen in feces or around
the anus. Treatment includes praziquantel and flea control.

5.3. Ectoparasites

Fleas (Ctenocephalides felis, C. canis)

Fleas are among the most common ectoparasites affecting both dogs and cats, leading to pruritus, dermatitis, anemia and as vectors of other pathogens
like Dipylidium caninum and Bartonella henselae (cat scratch disease). Control involves the use of insecticides (imidacloprid, fipronil, selamectin) and
environmental decontamination.

Ticks (Rhipicephalus sanguineus, Ixodes spp.)

Ticks transmit numerous diseases such as ehrlichiosis, anaplasmosis, babesiosis and Lyme disease (Borrelia burgdorferi). Dogs are more commonly
infested than cats. Prevention and control rely on acaricides, tick collars and environmental management.

Mites (Sarcoptes scabiei, Demodex spp., Otodectes cynotis)
®  Sarcoptes scabiei causes sarcoptic mange, characterized by intense itching, crusting and hair loss.
o Demodex spp. are associated with demodectic mange, especially in immunocompromised animals.
e  Otodectes cynotis leads to otitis externa in cats and dogs.
Diagnosis involves skin scraping or ear cytology. Treatments include ivermectin, selamectin or lime sulfur dips, depending on the parasite.

Parasitic pathogens pose persistent and evolving challenges in the health management of cats and dogs. These infections range from mild to life-
threatening and often have zoonotic implications. Routine veterinary care, regular deworming, external parasite control and public education remain the
cornerstones of prevention and control. In an era of increasing pet ownership and close human-animal contact, comprehensive parasitic surveillance and
integrated One Health approaches are critical.

6. Diagnosis and Detection

Accurate and timely diagnosis of pathogenic microorganisms in cats and dogs is crucial for effective treatment and disease management, as well as to
reduce the risk of zoonotic transmission. Diagnostic approaches vary depending on the type of pathogen involved—bacteria, viruses, fungi or parasites—
and often require a combination of clinical assessment and laboratory testing.

6.1. Clinical Examination and History
Initial diagnosis begins with a thorough clinical evaluation of the animal’s history and presenting signs. Veterinarians assess symptoms such as fever,

lethargy, vomiting, diarrhea, skin lesions, respiratory distress or neurological abnormalities. The animal’s vaccination history, living conditions and
exposure risks also guide differential diagnosis (Little, 2012).
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6.2. Microbiological Culture and Microscopy

e  Bacterial pathogens are commonly identified via culture techniques using appropriate selective media from samples such as blood, urine,
feces, wound swabs or respiratory secretions. This also allows antimicrobial susceptibility testing, guiding effective treatment (Greene, 2018).

e  Microscopy remains vital for parasite detection and fungal identification. Techniques include fecal flotation for parasite eggs or cysts, wet
mounts for protozoa, skin scrapings for mites and special staining (e.g., Giemsa, Ziehl-Neelsen) to visualize organisms (Bowman, 2020).

6.3. Serological Tests

Serological assays detect antibodies or antigens against specific pathogens. ELISA is widely used for detecting viruses like Feline Leukemia Virus
(FeLV), Canine Parvovirus or parasitic infections such as Ehrlichia spp. and Leishmania spp. Indirect fluorescent antibody (IFA) testing is helpful for
diseases like toxoplasmosis and babesiosis (Lappin, 2018).

6.4. Molecular Techniques

Polymerase Chain Reaction (PCR) and its variants (real-time PCR, multiplex PCR) have become indispensable in veterinary diagnostics. These methods
detect pathogen-specific DNA or RNA with high sensitivity and specificity. PCR is especially useful for detecting viral infections, hemoparasites and
difficult-to-culture bacteria (Shaw et al., 2001).

6.5. Imaging and Specialized Diagnostic Tools

Radiography and ultrasonography assist in identifying systemic effects of infections, such as pneumonia or abscesses. Wood’s lamp examination helps
screen for dermatophyte fungal infections. For cryptococcosis, latex agglutination tests detect antigens in cerebrospinal fluid or serum (Lappin, 2018).

6.6. Parasitological Techniques

o  Fecal flotation and sedimentation methods detect intestinal parasite eggs and cysts.
e  The Baermann technique is used for identifying lungworm larvae.
e  Skin scrapings and ear cytology help detect mites causing mange or otitis externa.

®  Blood smears stained with Giemsa or Wright’s stain allow visualization of blood-borne parasites like Babesia or Ehrlichia (Bowman, 2020).
6.7. Zoonotic Screening and Public Health Implications

Given the zoonotic potential of many pathogens, screening asymptomatic pets in high-risk environments or immunocompromised households is
recommended. This aids in early detection and reduces transmission risks to humans (CAPC, 2023).

7. Prevention and Control

Effective prevention and control strategies are vital to reduce the incidence of infectious diseases caused by pathogenic microorganisms in cats and dogs.
These strategies aim not only to protect animal health but also to minimize zoonotic transmission risks to humans. Prevention involves a combination of
vaccination, good hygiene, environmental management, parasite control and owner education.

7.1. Vaccination

Vaccination remains the cornerstone for preventing viral and certain bacterial infections in cats and dogs. Core vaccines such as those against canine
parvovirus, distemper virus, adenovirus and feline panleukopenia virus, calicivirus and herpesvirus have significantly reduced morbidity and
mortality worldwide (Day et al., 2016). Vaccination schedules should be tailored based on the animal’s age, health status, lifestyle and geographic risks.

7.2. Parasite Control

Regular prophylactic treatment against internal and external parasites is critical. This includes monthly anthelmintics for intestinal parasites (e.g.,
roundworms, hookworms), topical or systemic agents against fleas, ticks and mites and environmental sanitation to prevent reinfection (Bowman, 2020).
Vector control measures, such as avoiding tick-infested areas and using insect repellents, help reduce transmission of vector-borne pathogens like
Ehrlichia and Babesia.
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7.3. Hygiene and Environmental Management

Maintaining a clean-living environment reduces exposure to infectious agents. Proper disposal of feces, routine cleaning of bedding, food and water
bowls and isolation of sick animal’s help prevent pathogen spread. In multi-pet households or shelters, quarantine protocols for new or ill animals are
essential (Greene, 2018).

7.4. Nutrition and General Health

Optimal nutrition supports immune function and enhances resistance to infections. Regular veterinary check-ups to monitor health, early disease detection
and stress reduction further contribute to disease prevention (Lappin, 2018).

7.5. Owner Education and Public Awareness

Educating pet owners on the risks of infectious diseases, zoonoses and the importance of vaccination, parasite control and hygiene practices is crucial.
Awareness campaigns by veterinary clinics and public health agencies can improve compliance and reduce disease burden (Day et al., 2016).

7.6. Quarantine and Biosecurity

In cases of outbreaks or introduction of new animals, quarantine and strict biosecurity measures limit disease transmission. This is especially important
in breeding facilities, shelters and kennels where infectious diseases can spread rapidly (Greene, 2018).

8. One Health Perspective

The One Health approach emphasizes the interconnectedness of human, animal and environmental health, recognizing that pathogenic microorganisms
in cats and dogs not only affect animal well-being but can also have significant public health implications. Many infectious agents carried by companion
animals are zoonotic, meaning they can be transmitted to humans, necessitating integrated strategies for disease surveillance, prevention and control.

8.1. Zoonotic Risks from Companion Animals

Cats and dogs serve as reservoirs or carriers for several bacterial, viral, fungal and parasitic pathogens with zoonotic potential. For example, Toxoplasma
gondii from cats, Salmonella spp. and Campylobacter spp. from dogs and fungal pathogens like Microsporum canis can infect humans, sometimes causing
severe disease, especially in immunocompromised individuals (Day, 2013; Centers for Disease Control and Prevention [CDC], 2022). Moreover,
emerging infectious diseases often arise from close human-animal interactions, highlighting the need for vigilance.

8.2. Integrated Surveillance and Reporting

One Health promotes integrated surveillance systems that collect data on infectious diseases across human and veterinary medicine to detect outbreaks
early and track pathogen evolution. Collaborative reporting and information sharing between veterinary and public health agencies improve response
capabilities to zoonotic threats (World Health Organization [WHO], 2023).

8.3. Collaborative Prevention Strategies

Prevention efforts under the One Health umbrella include coordinated vaccination campaigns, public education on pet hygiene, responsible pet ownership
and vector control to reduce transmission of diseases such as rabies, leptospirosis and tick-borne infections. Environmental management, including control
of wildlife reservoirs and reduction of contamination, also forms a key component (Cleaveland et al., 2017).

8.4. Antimicrobial Resistance (AMR)

The misuse of antibiotics in veterinary medicine contributes to the development of antimicrobial resistance, which poses a critical threat to global health.
One Health initiatives advocate prudent antimicrobial use in pets alongside humans to curb AMR spread (Guardabassi et al., 2018).

8.5. Education and Policy Integration
Effective One Health implementation requires educating veterinary professionals, physicians, policymakers and the public about zoonoses and

collaborative disease control. Policy frameworks that encourage intersectoral cooperation between human health, veterinary and environmental sectors
are essential to address complex health challenges posed by pathogenic microorganisms (Kahn et al., 2019).
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9. Conclusion

Pathogenic microorganisms—including bacteria, viruses, fungi and parasites—pose significant health challenges to cats and dogs worldwide. These
infections can result in a wide range of clinical manifestations, from mild to severe disease and may sometimes lead to fatal outcomes if untreated.
Understanding the diverse spectrum of pathogens, their modes of transmission and their clinical impacts is essential for effective diagnosis, treatment and
prevention.

Advancements in diagnostic methods, especially molecular techniques such as PCR, have improved the sensitivity and specificity of pathogen detection,
facilitating timely and accurate identification. Meanwhile, prevention strategies such as vaccination, regular parasite control, hygiene management and
owner education remain the cornerstone for controlling infectious diseases in companion animals.

The One Health perspective highlights the critical interconnectedness between animal and human health, emphasizing the need for collaborative
approaches in surveillance, control and public education to mitigate zoonotic risks. Addressing issues like antimicrobial resistance requires coordinated
efforts across veterinary and human medicine.

Ultimately, sustained research, improved diagnostic accessibility and integrated public health policies are imperative to safeguard both animal and human
populations from the threats posed by pathogenic microorganisms in cats and dogs.
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