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Infectious diseases and zoonoses of
companion animals




Lecture Learning Objectives

Describe common infectious diseases in cats and dogs
Explain how these diseases be prevented and managed

Define the term zoonoses and explain their significance
to veterinary and public health

Describe the roles of pets and lab animals in zoonotic
disease transmission



Infectious Agents

Infection vs. disease?

1

Infection: Microbe enters body and multiplies

Pathogen:
infectious
agent causing
disease

—
@ Lo ANES Disease: Cells damaged, signs of illness appear

Pathogenesis: manner of disease development

Helminth



Infectious Diseases of Cats and Dogs




Bacterial Diseases

Blacklegged Tick (Ixodes scapularis)
adult adult

Borreliosis (Lyme disease)

* Bacteria, Borrelia burgdorferi
* Transmitted by ticks, genus Ixodes

* Signs: lameness, swelling of joints,
depression, fever, lack of appetite

e Blood tests used to detect antibodies

 Treatment: antibiotics

* \Vaccines - effectiveness controversial

e Prevention: tick control

Moderate Low




Viral Diseases

Canine distemper

Transmission: inhalation of viral particles, shed in secretions

Impacts several body systems
Immunosuppression =» secondary infections

Signs: variable, depend on dog’s immune status

— Fever

— Eye/nasal discharge

— Labored breathing/coughing

— Hardened nose/ foot pads
Diagnosis: antibodies in
epithelial cells, cerebral spinal fluid
Treatment: supportive care

Vaccines effective

. Puppy with Distemper
" (note eyes and nose)




Viral Diseases

Feline immunodeficiency virus

1.5-3% cats infected

Transmission: bite by infected cat, shed in
saliva

May be asymptomatic for months to years

Develop secondary infections: fever, weight
loss, coughing, oral ulcers, diarrhea

Diagnosis: FIV antibodies in serum
Keep FIV-infected cat indoors
Vaccine — unknown effectiveness




Viral Diseases

Feline leukemia virus

One of leading causes of death in cats (kills 85% within 3 yrs)
Transmission: saliva, nasal secretions of infected cat

Impairs immune system, secondary infections

Signs: fever, oral ulcers, enlarged lymph nodes, depression,
anorexia, vomiting, diarrhea, secondary.infections or neoplasia
Diagnosis: ELISA - viral proteins in blood, tears, saliva

No treatment

Vaccination recommended




Viral Diseases

Canine parvovirus

e Usually affects puppies (<1 yr)
* Attacks dog’s Gl tract
e Caninfect heart = sudden death

e Signs: Severe vomiting, bloody diarrhea
e Transmission: oral contact with infected feces

* More susceptible breeds: Rottweiler,
Doberman Pinscher, German Shepherd

* Vaccines: not 100% effective

Feline panleukopenia virus

* Closely related to canine parvovirus

* No transmission between species



Fungal Diseases

Ringworm

* Fungi, in keratinized tissues (skin,
hair, claws)

e Persist for long time

* Infects many mammalian species
(zoonotic)

e Signs: hair loss, deformed claws
* Diagnosis: culture
e Treatment: antifungal medications




Protozoan Diseases

Giardiasis

Confaminated waste, food, water, soil, or ather

Transmission: feces,

contaminated food, s o

water
Zoonotic

No effective vaccine
Common signs: loose

stool, weight loss,
vomiting

Dog (or other animal or human) comes in contact with giardia cyst,
ingests it, and the body becomes infected with Giardiasis,

Giardia cyst exits the
body through excretion
and survives in the

environment for months,
with the potential to
infect others,

Giardia is now in trophozoite form within
the small intestine, muliplying while
feeding off the host and absorbing its
nutrients.



Kennel Cough in Dogs

Tracheobronchitis: Upper respiratory infection

Multifactorial infection, can involve both bacteria and virus
Most common bacterial agent: Bordetella

Possible viral contributor: canine parainfluenza virus, adenovirus
Signs: honking cough, low grade fever

Treatment: antibiotics, but depends on agent




Upper Respiratory Infection in Cats

Kennel cough can be transmitted to cats
Most common bacterial agent: Bordetella

Most common viral agents: Feline viral rhinotracheitis (FVR), feline
calicivirus

Chronic carriers of FVR — symptoms reemerge with stress
Signs: sneezing, cough, congestion, runny nose, eye discharge

L C
Feline viral rhinotracheitis




Types of Immunity

Immunity: capacity to resist infection

against a specific disease
Active immunity Passive immunity

* Natural immunity: due to species
differences in susceptibility

e Passive immunity: transfer of antibodies
formed in one animal to another

 Active immunity: animal exposed to a Artificially acquired f Artificially acquired
foreign antigen and responds by
producing antibodies against antigen




Vaccination

Stimulates immune system to prevent specific agent infections

Made of agents rendered noninfectious but capable of inducing an
immune response

No vaccine is always 100% effective
Vaccination greatly reduces incidence/severity of most infections

- ¢ Killed vaccines: Dead or
\\/‘\ 3 inactivated pathogens (e.g.,

| rabies, leukemia)

4‘_"

- / , +* Modified live vaccines (MLV):

(z Weakened or attenuated form

N of the pathogen (e.g., Canine
y & .

. distemper, parvo)




Recommended Core Vaccines for Dogs and Cats

CAT

DOG

Feline viral rhinotracheitis
Calcivirus
Panleukopenia (distemper)

(FVRCP)

\

Distemper
Adenovirus-2
Parvovirus
Parainfluenza
Leptospirosis

/

Rabies — required by law!

(DA2PP)



Vaccination Failures and Adverse Reactions

* Vaccination failure: failure to induce protective immunity
— Can be vaccine- or host- related

— Common cause: in young animal, maternal antibodies providing
passive immunity inactivates MLV agents

* Allergic reactions: vomiting and diarrhea or itching, hives,
facial swelling, respiratory distress, cardiovascular collapse,
death

— May develop within 10 -15 minutes following vaccination



What does antibody testing tell us?

Antigens

v
> o

Antigen
&yﬁmtigen-binding

\N

Antibody

Y

4 ? . Activated immune cell
. T (r _R‘) makes more antibodies
f

u
Immune cell
binds antigen

Antibodies bind
antigen

Macrophage eats Macrophage destroys
antigen antigen




IDEXX SNAP Tests

E.g., Feline Triple Test: FIV, FelV, Heartworm
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e ELISA: Enzyme-linked
immunosorbent assay

=

* Serological test to detect
exposure to pathogens



Zoonoses
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Zoonosis: Infectious disease transmitted from animals to humans

~60% of human diseases and 75% of emerging infectious diseases
have zoonotic origin

What are zoonoses?

Major public health problems caused by ‘old’ zoonoses (e.g., HIV,
malaria)

Most known human . ar plasmas}
infectious diseases are () Brucellosls, e thino J

shared with animals Pitt H i

Shared with animals (61%)
Not known to be shared (39%)

Resulting in over 1,000,000,000 human cases every year

From: Machalaba and Karesh (EcoHealth Alliance)



Historical consequences of emerging zoonoses

Wast Mile virus HIV 2002-2003
=>15,000 deaths in >30 million deaths SARS coronavirus
the United States 774 deaths
Ebola virus Hendra virus 2012-2013
1553 deaths Four deaths MERS coronavirus
54 deaths
Mipah virus
»150 deaths

‘Spanish flu” ‘Hong Kong flu’ ‘Russian flu’ ‘Avian flu’ ‘Swine flu’

HIM] influenza H3MZ influenza H1M1 influenza H5M 1 influenza HIM1 influenza

~50 million deaths ~T00,000 deaths »371deaths =>15,000 deaths
1957-1953 19992002 ‘Avian flu”
‘Asian flu' HZNZ influenza HAM2Z and HTMT influenza HTMA influenza
~=100,000 deaths Oine death 44 deaths

Bean et al. 2013



Spread of West Nile Virus in the United States

First case in NYC in 1999

Rapid spread by avian hosts
across the United States

Vector: Culex mosquito

Primarily affects humans,
birds, horses

Annual survival
02 03 04 05 05 06 07 08 04 05 06 0.7
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George et al. 2015, PNAS



Drivers of increasing disease emergence

Increasing human population

Globalization: international travel, pet and bushmeat trade

Climate change: shifting distributions of hosts and vectors

to fly around the
world
[with our pathogens]

Changes in land use

Breakdown of public health measures

WE are shifting interactions between
people and the environment by:

Land conversion
Food production
Antimicrobial use
Resource extraction
Global trade and travel
Emissions and other toxins

Antimicrobial use

From: Machalaba and Karesh (EcoHealth Alliance)



Roles of companion and laboratory
animals in zoonotic disease



68% of U.S. households (~85 million) own a pet
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Domestic animals play a key role in the
epidemiology of viral zoonotic diseases

Host range: # of hosts a pathogen is able to infect

* 63% of zoonotic viruses oulp@n
shared among animals
from at least 2 groups

* 45% shared among at
least 4 groups

* Central role for
domestic animals

marine Mammals

perissagactyla
/N

Wild animals
Domestic animals

Kreuder Johnson et al. 2015



Pat animds
Disease Deg Farrat Rabbit Hamster  Other Horse Parrot  Pigeon Other Turtles Figh

Examples of L]
- hﬁjéﬁfﬁiklﬂ*
Z0oNoses in pets

of the USA

BACTERIAL DISEASES

Campylobaclariosis ] ] ] 8] ] o] ] [+ o] Q a [a]
Caprocyiophags ] o o o o o o o o o o
o chrimorus | DF2)
® BaCterla Leplospimsis L] o o] o L] Q Q Q Q L Q
— Feces/ urine: Salmonella, E. vl S A A A
CO/i Le tOS ira Sh[ ella Malaldosis [a] & o [a] & O [u] &) o [a] o]
-, Leptospira, g Mycobactaniim o o o o o o o o o o o .
. . FErFLm
— Bltes/scratchc_es. Bartonella sl s o . . 5 . . 5 .:: ., o I
(cat scratch disease), Plague . . o o o o o o o
Leptospirosis b ite o . g o N
L ] L ] L ]
— Vector: plague, Lyme ;
disease, Rocky Mountain Totanus ¢ ¢ © © © © © © © © e e
Tulerames ] L ] o (8] & o %] & o] Q O o
spotted fever orsrosi e ¢ © o o e © © o o o o
Chlamydial and ricket sial dsosses
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— Rabies virus Rocky Mourtain . o o o o o o o o o o o
. - E-rIlﬂt'llﬂ [[EETy
— Eastern equine encephalitis FUNGAL DEASES

virus (EEEV)

PARASITIC DISEASES
¢ F u ngl Cryplosporidiosis . . . a o . 5] o o s] [ 0
—_ R| ngworm CIIJIEIr'Hnl.E- arva . . o o o o a o o o a o
migrans
Wisoweml laréa L ] L &} [ ] (&} 3 La &} L o
. . migars
* Parasites (protozoa, helminth) Ectinacoezcsis * © o o © © o o ©°o o o o

Scablas ard L ] L o L o o Q o o Q o Q

— Gastrointestinal: tapeworms,
cryptosporidium, giardia N

— Toxoplasma gondii @ quant; ®, commen; ©, Far O, unrpcre

“Fables s a ram human diseasse n USA,

Tonoplas mosis

Adapted from Plaut et al.



COVID-19: What is known about our pets?

e COVID-19: caused by the
SARS-CoV-2 coronavirus

* Few cases in pets (cats and
dogs) infected with the virus
after contact with people

* No cases reported by CDC in
U.S.

* First positive case in an animal
in the U.S.: tiger in the Bronx
00




Science REPORTS

Cite as: 1. Sh et al., Science
10.1126/science.abb 7015 (2020).

Susceptibility of ferrets, cats, dogs, and other domesticated
animals to SARS-coronavirus 2

Jianzhong Shi'*, Zhiyuan Wen'*, Gongxun Zhong'*, Huanliang Yang'*, Chong Wang'*, Baoying
Huang**, Rengiang Liu', Xijun He®*, Lei Shuai', Ziruo Sun', Yubo Zhao', Peipei Lin®*, Libin Liang’,
Pengfei Cui’, Jinliang Wang', Xianfeng Zhang?, Yuntao Guan®, Wenjie Tan?, Guizhen Wu*t, Hualan
Chen't, Zhigao Bu'*t

1State Key Laboratory of Veterinary Biotechnology, Harbin Veterinary Research Institute. Chinese Academy of Agricultural Sciences, Harbin 150069, Peopl
China. 2Mational Institute for Viral Disease Control and Prevention, China CDC, Beijing 102206, People's Republic of China. 3National High Containment Lab
Animal Diseases Control and Prevention, Harbin 150069, People’s Republic of China.

* Experimentally infected animals
* SARS-CoV-2 replicates poorly in dogs

* Ferrets and cats were susceptible to
airborne infection

* Younger cats were most susceptible

 Zhang et al. 2020 study (unpublished):
~15% cats in Wuhan cohort study were
seropositive




1918 Spanish Flu
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Zoonotic Disease Prevention

Cleanliness and environmental sanitation
Wash hands thoroughly with antiseptic soap, at least 30 seconds
— Gloves when handling animals with possible zoonoses

— Sterilization required: use of chemicals, steam under pressure,
dry heat

Avoid contact with pets when you are sick
Keep cats indoors
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