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Microbiology of Pets and Companion Animals



Cats and Dogs

Rabbits and Rodents

Fish, Reptiles and Amphibians

Farm Animals

Exotic Animals



Pets may lower blood pressure, 

reduce cholesterol and triglyceride 

levels, and improve feelings of 

loneliness, while increasing 

opportunities for exercise, outdoor 

activities, and socialization.

The "pet therapy" 

Improved symptoms of depression 

and a significant decrease in blood 

pressure

Istanbul: The City of Cats

It is estimated that 200,000 cats live in Istanbul



The Cat of Hagiasofia (Ayasofya)



KareshWB, Lancet 2012

ONE HEALTH: vectors, wild and domestic animals, humans, plants



Infectious saliva:  that contaminate bite wounds, skin abrasions, or mucous membranes

Hand-to-mouth: cysts, or oocysts (eggs) from feces of an infected animal

Aerosolfrom body fluids (eg, respiratory secretions, placenta)

Tick or flea bites when these vectors are carried into the home by pets

Direct contact with an infected cat

Transmission Routes



Organism Human symptoms Feline symptoms

Bartonella henselae Cat scratch disease
Asymptomatic even with 
bacteremia

Pasteurella
Skin and soft-tissue infections, septic 
arthritis, osteomyelitis

Asymptomatic

Rabies Acute progressive encephalitis
Stages: prodromal, furious, 
and paralytic

Capnocytophaga
Skin and soft-tissue infections, sepsis, 
meningitis, endocarditis

Asymptomatic

Cowpox
Painful, hemorrhagic pustules or black 
eschars

Ulcerated, crusted focal skin 
lesions; systemic illness 
possible

Transmission through Saliva



80% in children (2-14 years)

Serology among cats: 

10-40% in USA

28% in Istanbul ({ƤƐƤǊŎƤ, et al. 2013)

Human CSD most often presents as a localized 

cutaneous and lymph node disorder near the 

site of organism inoculation. 

Rarely, the organisms disseminate and infect 

the liver, spleen, eye, osteomyelitis or central 

nervous system. 

Cat Scratch Disease



A previously healthy 3 year old boy

Admissonto ER: fever, abdominal pain, weight loss, and night sweats over the last 15 days. 

History: Born in Ethiopia and moved to Turkey six months ago. No history of traveling to rural 
areas, tuberculosis contact, consumption of unpasteurized dairy products, fly bites, or tick bites. 
They had kittens at home. Childhood immunizations had been completed. 

Physical examination: left cervical and bilateral inguinalLAP. Diffuse abdominal tenderness.

TST (-), Acid-fast bacilli andM. tuberculosis complexPCR (-) in the consecutive 3 fasting gastric 
fluids. The thick smear: no Leishmania and Plasmodium trophozoites. 

Serologic tests for EBV, CMV,Brucella spp, Francisellatularensis, Coxiella burnetti, Bartonella 
henselae, andEchinococcus granulosuswere performed. 

.ŀǊǘƻƴŜƭƭŀ LƎa ŀƴŘ LƎDΣ ǿƘƛŎƘ ǿŜǊŜ ŘŜǘŜŎǘŜŘ ǇƻǎƛǘƛǾŜ ŀǘ ǘƛǘŜǊǎ ƻŦ мκмлл ŀƴŘ Ҕ мκонлΣ 
respectively.Coxiella burnetti IgM was positive, while IgG test was negative

A Case Presentation

Aslan Tuncay S, et al. Unusual 
presentation of cat scratch 
disease: case report. EurJ Clin 
Microbiol Infect Dis. 2024



Aslan Tuncay S, et al. Unusual presentation of cat scratch disease: 
case report. EurJ Clin Microbiol Infect Dis. 2024

A light micrograph of Warthin-Starry silverς
stainedB. henselaebacteria. With Warthin-
Starry stain, they appear as small, black-
curved organisms either in clusters

An unusual presentation of cat scratch disease



Approximately400,000infectedcatbite woundsannuallyin USA

Thehand63%, upperextremity23%, lower extremities9%

Females72%, with a medianageof 39years.

Presentationto ERis usuallyassociatedwith a nonpurulent but infected wound (42%), while
39%havepurulentwoundsand19%haveabscesses.

Thewoundsgrow2-13isolates,with 63%havingboth aerobicandanaerobicbacteria

P. multocidaandPasteurellaspecies 75%
Streptococci 46%
Staphylococci 35%
Neisseria 19%
Corynebacterium 28%
Moraxella 35%
Bacteroides(esp. B. tectus) 28%
Fusobacterium 33%
Porphyromonas 30%

Cat Bites: Mixed Aerobic and Anaerobic Bacterial Infections



Cats are the source of infection in 60 to 80 percent of humanP. multocidainfections.

P. multocidaare commensals in the upper respiratory tracts of >90 percent of felines and are 
the major pathogen causing infection as a result of a cat bite.

Both healthy (eg, cats and dogs) and diseased (eg, rabbits) wild and domestic animals are 
the main reservoirs.

Pasteurellainfection is most often secondary to a bite or scratch from a cat, or a lick

Pasteurellacan cause serious soft-tissue infections and less commonly septic arthritis, 
osteomyelitis, sepsis, and meningitis particularly in infants and other immunocompromised 
hosts.

Pasteurella multicoda Infections



Christenson ES, Ahmed HM, Durand CM. Pasteurella multocidainfection in solid organ 
transplantation. Lancet Infect Dis. 2015

Cases of Pasteurella multocida infections in renal transplant patients



General guidelines 
for pet ownership in 
immunosuppressed 
individuals

Christenson ES, Ahmed HM, Durand CM. 
Pasteurella multocidainfection in solid organ 
transplantation. Lancet Infect Dis. 2015



Cat rabies in Brazil: a growing One Health concern  de Lima JS, et al. Front Public Health2023

Rabies in Cats-An Emerging Public Health Issue. Fehlner-Gardiner C, et al. Viruses2024

Rabies surveillance in US during 2023
Boutelle C, et al. J Am Vet Med Assoc. 2025



Differential Diagnosis of Rabies



Rabies: Post-exposure algorithm



Systematic review (1980-2022): 52 articles, 122 breakthrough infections. 

Median time from exposure to symptom onset was 20 days (IQR 16ς24) (n=86). 

Most (77%; 89/115) received PEP within 2 days of an exposure. 

Severe wounds were common 69% ( 80/116).

Deviations from core practices were reported in 56% (68/122) 

Other possible causes for breakthrough infections included errors in the administration of rabies IG, delays in 
seeking healthcare and comorbidities or immunosuppression. 

Cold-chain integrity and potency of PEP rarely assessed 7% (8/122)

Timely and appropriate administration of PEP is crucial to prevent rabies, and although people with high-risk 
exposures or immunosuppression can develop rabies despite adherence to core practices, this occurrence 
remains exceedingly rare.

Human rabies despite post-exposure prophylaxis

Whitehouse ER, et al. Human rabies despite post-exposure prophylaxis: a systematic 
review of fatal breakthrough infections after zoonotic exposures. Lancet Infect Dis. 2023



Acommensal microorganism present in oral flora of dogs and cats. 
It can cause severe infections such as purpura fulminans, especially in splenectomisedpatients. 
It is a fastidious gram-negative organism, often difficult to isolate. 
The use of direct blood smear examination may show the bacilli.

TaquinH, et al. Fatal infection caused by Capnocytophagacanimorsus. 
Lancet Infect Dis. 2017

Capnocytophaga canimorsus



Maurin M, GyuraneczM. Tularaemia: clinical aspects in Europe. Lancet Infect Dis. 2016

Francisellatularensis: 
The two main lifecycles: terrestrial and aquatic



Maurin M, GyuraneczM. Tularaemia: clinical aspects in Europe. Lancet Infect Dis. 2016

Epidemiological and clinical aspects of the tularaemiacases in European countries



Tularemia Proximal Interphalangeal 
Joint Septic Arthritis: A Case Report. 
Clary SJ, Brubacher JW, Kubat RC.JBJS 
Case Connect. 2022

Tularemia Hand Infection From a Cat 
Bite-A Case Report.
Whitsell NW, Becker H.. J Hand Surg 
Glob Online. 2020

Tularemia From A Cat Bite



Despite its name, domestic cats, not cattle, are 
the most commonly reported source of human 
cowpox infection; wild rodents are thought to 
be the principal reservoir of infection. 

In cats, ulcerated, crusted focal skin lesions can 
occur, sometimes with mild systemic illness and 
concurrent oral lesions; young or 
immunosuppressed animals may develop severe 
systemic illness.

Transmission of cowpox from a domestic cat to a 
human was first reported in 1985 (Lancet)

Cowpox

BaxbyD, Bennett M, Getty B. Human cowpox 1969-93: a review 
based on 54 cases. Br J Dermatol. 1994



Cowpox is an uncommon and probably underdiagnosed infection that may mimic 
anthrax with its painful, hemorrhagic pustules or black eschars.

BaxbyD, Bennett M, Getty B. Human cowpox 1969-93: a review based 
on 54 cases. Br J Dermatol. 1994

Cowpox Anthrax



Organism Human symptoms Feline symptoms

Toxoplasma gondii
Lymphadenopathy, cerebral, 
congenital infection

Asymptomatic, may be 
associated with co-
infection with feline 
leukemia virus or feline 
immuno- deficiency virus

Toxocara cati
Visceral larva migrans and 
ocular larva migrans

Asymptomatic

Ancylostoma caninum Cutaneous larva migrans Hookworm

Echinococcus granulosus Hydatid cysts, echinococcosis
Hydatid cysts, 
echinococcosis

Dipylidium caninum
Asymptomatic to abdominal 
pain, diarrhea, pruritus ani, 
and urticaria

Tapeworm

Salmonella, Campylobacter 
Cryptosporidium Giardia
Multidrug-resistant bacteria

Asymptomatic or 
gastroenteritis

Asymptomatic or 
gastroenteritis

Fecal Transmission among Cats



Life cycle of T gondii and 
clinical manifestations of 
toxoplasmosis

Montoya JG, Liesenfeld O. 
Toxoplasmosis. Lancet. 2004





NEJM 20 Feb 2025



NEJM 20 Feb 2025



McManus DP, Zhang W, Li J, Bartley PB. Lancet. 2003

Echinococcosis 



McManus DP, Zhang W, Li J, Bartley PB. Echinococcosis. Lancet. 2003

Worldwide distribution of Echinococcosis



A 5-year-old migrant boy from Syria with a worsening cough that had started about 6 months earlier. 
He was hyperpyrexicand tachypnoeicwith sternal recessions and decreased air entry on his right side. 
Lab: CRP 247 mg/L (normal value <5·0 mg/L) and a leucocytosis(28·4 Ҏмлю ǇŜǊ [ύ ǿƛǘƘƻǳǘ ŜƻǎƛƴƻǇƘƛƭƛŀ

Nourkami-TutdibiN, et al. Lancet. 2019

A 5-year-old boy with a chronic cough caused by Echinococcus granulosus



Organism Human symptoms Feline symptoms

Bordetella bronchiseptica
Asymptomatic to upper 
respiratory tract infections to 
pneumonia

Kennel cough

Coxiella burnetii
Q fever, including a self-limited 
flu-like illness, +/- pneumonia, 
+/- hepatitis, +/- endocarditis

Asymptomatic; infection may 
cause abortion or rapid death of 
newborn kittens

Mycobacterium bovis Tuberculosis Tuberculosis

Yersinia pestis Plague Similar to human disease

Transmission by Inhalation



Bordetella bronchisepticagram-negative coccobacillus that causes a pertussis-like illness 
(whooping cough) in humans, especially children.

It can be found in the respiratory tracts of healthy or clinically ill animals, including laboratory and 
domestic cats. In a study of 100 cats with upper respiratory tract disease, 26% had infection 
with B.bronchiseptica

The prevalence is much higher in cats that live in congregated environments such as catteries or 
shelters. 

While a cough is common in dogs infected withB. bronchiseptica(kennel cough), it is usually much less 
prominent in infected cats, which manifest the disease with fever, nasal discharge, sneezing, 
submandibular lymphadenopathy, and lethargy. 

Vaccines are available for the protection of cats against this pathogen. 
An attenuated intranasal product has been licensed for use in the United States.
Humans, especially immunocompromised hosts, may infrequently acquire the disease from cats

Bordetellosis

GoldsteinEJC.AbrahamianFM.2015.Diseases Transmitted by Cats. Microbiol 
Spectr3:10.1128/microbiolspec.iol5-0013-2015.



Plague is caused byYersinia pestis, a Gram-negative coccobacillus. 

While cat fleas are considered poor vectors for transmission, domestic and wild cats may 
contract this disease, usually in the summer months. Cats are exposed through ingestion 
of an infected rodent or by their fleas. 

Cats manifest plague in the same way as humans, with either the bubonic, septicemic, or 
pneumonic form. 

The Centers for Disease Control and Prevention (CDC) has suggested that the risk of cat-
associated human plague is likely to increase. There were 17 cases of plague reported in
2006.

Plague

GoldsteinEJC.AbrahamianFM.2015.Diseases Transmitted by Cats. Microbiol 
Spectr3:10.1128/microbiolspec.iol5-0013-2015.



Organism Human symptoms Feline symptoms Geography

B. burgdorferi Lyme disease Lyme disease Worldwide

Ehrlichiachaffeensisand 
Anaplasmaphagocytophilum

Ehrlichiosis 
Anaplasmosis

Asymptomatic or similar to 
human disease

North America Few cases 
Europe, Africa, Mexico

Babesia microti (US); Babesia 
divergens (Europe)

Babesiosis
Asymptomatic or similar to 
human disease

Focal areas of United States 
and Europe

Yersinia pestis Plague
Fever, loss of appetite, can 
have severe illness

Majority in south central 
United States

Francisellatularensis Tularemia
Fever, loss of appetite, can 
have severe illness

Worldwide In the United 
States (Arkansas, Missouri 
Oklahoma)

Ricketsiafelisor typhi Ricketsiosis America continent,

Leishmania spp. Leishmaniasis

Tick or flea bites





Organism Human symptomsFeline symptoms

Direct contact

Sporothrix schenckii Sporotrichosis
Similar to human 
disease

Microsporum canis
Dermatophyte; 
ringworm

Similar to human 
disease

Methicillin-resistant 
Staphylococcus 
aureus

Asymptomatic; 
skin and soft 
tissue infection

Similar to human 
disease

Dermatophytes Dermatophytosis
Similar to human 
disease

Urine
Leptospira 
interrogans

Leptosiprosis, 
subclinical to 
severe, 
potentially fatal 
illness

Similar to human 
disease



Midilli K, ErkiliçA, YǳǒƪǳŎǳM, AnalayH, ErkiliçS, BenzonanaN, 
Yildirim MS, MülayimK, Acar H, ErgonulO. Euro Surveill. 2013

Nosocomial outbreak of disseminated orf infection in a burn unit, 
Gaziantep, Turkey, October to December 2012

Originated from a sheep



Helicobacteriosis
Anincreasingnumberof Helicobacterspecies,includingHelicobactercanis, Helicobacter
felis, Helicobacterbilis, Helicobactercinaedi, Helicobacterbaculiformis, andHelicobacter
heilmanniihavebeenisolatedfrom the gastricmucosaof cats.

Helicobacterbizzozeronii(H. heilmannii) hasbeenisolatedfrom a few peoplewith gastritis.
In somereports,catshavebeenassociatedwith disease,andonewasconsideredcausally
relatedto humandisease.

Anaerobiospirillum Diarrhea

Anaerobiospirillum species are anaerobic spiral bacteria with bipolar tufts of flagella that have been associated with cases of 

human diarrhea. Two species, Anaerobiospirillum succiniciproducens and Anaerobiospirillum thomasii, have been isolated from 

cats with diarrhea

Yersinia pseudotuberculosis Gastroenteritis

Y. pseudotuberculosis is a well-established cause of human diarrheal disease, diffuse abdominal illness sometimes mimicking 
acute appendicitis, and sepsis.



SOIL-BORNE SPREAD

Histoplasmosis

Histoplasma capsulatum is an imperfect dimorphic fungus that is endemic in the central United States and may be found in 

other temperate and tropical climates. The free-living mycelial stage of H. capsulatum grows in the soil and produces both micro-

and macroconidia. Inhalation of microconidia leads to conversion to the yeast phase in the body and subsequent pulmonary 

infection, which in turn may lead to dissemination. Soil, organically enriched by bird droppings, is the most frequent source of

human exposure. Cats are also susceptible to histoplasmosis, and common-source outbreaks involving animals and people have 

occurred. As with most systemic fungal infections, direct animal-to-animal or animal-to-human spread is unlikely. Cats less than 4 

years old and female cats seem to be more prone to developing histoplasmosis. There is no breed predilection. Infected cats that

develop disseminated disease usually die but may also develop ulcerated skin lesions. Direct cat-to-human transmission has not 

been reported. Histoplasmosis in cats can be treated with itraconazole. Human disease may be treated with itraconazole or 

amphotericin B.



Transmission Organism Human symptoms Canine symptoms

Infectious saliva

Rabies Acute progressive encephalitis
Stages: prodromal, furious, and 
paralytic

Pasteurella
Skin and soft-tissue infections, septic 
arthritis, osteomyelitis

Normal flora of oral cavity

Capnocytophaga
Skin and soft-tissue infections, sepsis, 
meningitis

Normal flora of oral cavity

Brucella
Fever of unknown origin; varied and 
nonspecific symptoms

Similar to human disease

Fecal

Salmonella Cryptosporidium GiardiaAsymptomatic or gastroenteritis Asymptomatic or gastroenteritis

Campylobacter Abdominal pain and diarrhea Asymptomatic or gastroenteritis

Toxocara canis
Visceral larva migrans and ocular larva 
migrans

Asymptomatic

Ancylostoma caninum Cutaneous larva migrans Asymptomatic

Echinococcus granulosus Hydatid cysts, echinococcosis Hydatid cysts, echinococcosis

Dipylidium caninum
Asymptomatic to abdominal pain, 
diarrhea, pruritus ani, and urticaria

Similar to human disease

Dogs



Organism Human symptoms Canine symptoms Geographic distribution

B. burgdorferi
Erythema migrans, Lyme disease 
(multisystem inflammatory disease)

Sudden onset lameness, 
swollen joints

Worldwide

Rickettsia rickettsii
Rocky Mountain spotted fever, Fever, 
headache, followed by rash

Similar to human diseaseNorth America

Ehrlichia chaffeensis and 
Anaplasma phagocytophilum

Ehrlichiosis, Fever with variable 
symptoms (malaise, myalgias, 
headache)

Similar to human diseaseFocal areas of United States

Babesia microti or B. 
divergens

Babesiosis, Asymptomatic to severe 
hemolytic anemia

Similar to human disease
Babesia microti (United 
States, primarily Northeast); 
Babesia divergens (Europe)

Francisella tularensis
Tularemia, Abrupt onset fever, chills, 
HA, single erythematous 
papuloulcerative lesion with eschar

Fever, loss of appetite
Majority in south central 
United States

Yersinia pestis
Plague, Abrupt onset fever, chills, HA 
Acute bubo

Self-limited illness
Worldwide except Australia; 
in United States, mostly 
Southwestern states

Dirofilaria immitis
Urticarial skin eruption; "coin lesion" 
in lung

Heartworm Most 
asymptomatic Exercise 
intolerance Hemoptysis

Worldwide; particularly 
common in the 
Mediterranean

Leishmania
Asymptomatic to cutaneous, 
mucocutaneous, or visceral disease

Similar to human diseaseFocal areas of world

Vectorborne Diseases among Dogs



Transmission Organism Human symptoms Canine symptoms

Aerosol

Bordetella 
bronchiseptica

Asymptomatic to upper 
respiratory tract infections 
to pneumonia

Kennel cough

Coxiella burnetii

Q fever, including A self-
limited flu-like illness, +/-
pneumonia, +/- hepatitis, 
+/- endocarditis

Asymptomatic; 
infection may cause 
abortion or rapid 
death of newborn 
pups

Urine
Leptospira 
interrogans

Leptosiprosis, subclinical to 
severe, potentially fatal 
illness

Similar to human 
disease



Horses

Transmnission Organism

Fecal Salmonella, Campylobacter, 
Cryptosporidium, Giardia lamblia, 
Clostridium difficile (but not to human)

Aerosol Rhodococcus equi, Brucella spp, Coxiella 
burnetti, Streptococcus zooepidemicus

Mosquitoe borne Equine encephalitis, West Nile Fever

Cutaneous Burkholderia mallei

Saliva rabies



Transmnission Organism

Fecal Salmonella, Yersinia pseudotuberculosis, 
Cryptosporidium, Hepatitis E

Aerosol Pasteurella multocida, Bordatella 
bronchiseptica

Cutaneous Trichophyton

Saliva Rabies, Francisella tularensis

Rabbits





Feldman, 2018



https://www.cdc.gov/anthrax/resources/history/index.html

Anthrax in history



Dixon T, et al. NEJM 1999



A. 3. day:T± ǇŜƴƛǎƛƭƛƴ D 

B.  11. day: Penisilin stop

C. 17day

D. 28.day

E. 34.day: debridementof eschar

F. 44.day: newgraft

Malign Edema

Anthrax in humans and animals ς4th ed. 
World Health Organization 2008







Inhalational Antrax



Pappas G. Lancet Infect Dis 2006

Worldwide incidence of Human Brucellosis 



Species Biovar/

Serovar

Natural Host Human 
Pathogen

B. abortus 1-6, 9 cattle yes

B.melitensis 1-3 goats, sheep yes

B. suis 1, 3 swine yes

2 hares yes

4 reindeer, caribou yes

5 rodents yes

B. canis none dogs, other canidsyes

B. ovis none sheep no

B. neotomae none Desert wood rat no

B. maris marine mammals ?



1. Gastrointestinal

ï Raw milk & unpasteurized dairy 
products

2. Conjunctiva or broken skin contacting 
infected tissues

ï Blood, urine, vaginal discharges, 
aborted fetuses, placentas

3. Inhalation of infectious aerosols

- Laboratoryworkers

Transmission

Fastidious & aerobic
Facultative intracellular
Gram negative non motile 
cocobacilli



Transmnission Organism

Fecal Salmonella (typhoidal and non-typhoidal), 
Yersinia pseudotuberculosis, 
Cryptosporidium, Hepatitis E

Aerosol Lymphocytic choriomeningitis virus, 
leptospirosis, Mpox, Hantavirus 

Cutaneous Tricophyton

Saliva Rabies, Yersinia pestis, Francisella 
tularensis, Rat bite fever (Spirillum minus)

Rodents

Wild rodents: Chlamydia psittaci, Cryptococcus neoformans  



Fish

Transmnission Organism

Cutaneous Mycobacterium marinum

Burkholderiapseudomallei

Erysipelothrixrhusiopathiae

Vibrio vulnificus


