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Overview of Zoonotic Infections



Definitions

ÅPathogen
ÅBacteria, virus, parasite, causing disease

ÅZoonotic Infections
ÅSpread from animals to humans

ÅArbovirus infections
ÅArthropod-borne viruses

Åi.e. transmitted by insects or ticks (arthropods)

ÅOne Health
ÅThe concept that the health of humans, animals and the environment are 

linked





Major Categories of Zoonosis & Examples

ǒ Viral zoonoses: Rabies, Influenza (avian, swine), SARS, MERS, COVID-19, 

Ebola, Nipah.

ǒ Bacterial zoonoses: Anthrax, Brucellosis, Leptospirosis, Plague, 

Salmonellosis, Campylobacteriosis.

ǒ Parasitic zoonoses: Malaria (simian reservoirs), Toxoplasmosis, 

Leishmaniasis, Trypanosomiasis.

ǒ Fungal zoonoses: Dermatophytoses όάǊƛƴƎǿƻǊƳέύΣ IƛǎǘƻǇƭŀǎƳƻǎƛǎΦ



Emerging Infections since 2000

2021 2022 2023

Monkeypox

Japanese 

encephalitis



Most (70%) emerging infections are zoonotic, arthropod-borne, or both
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Human and Animal health, Terms and Examples

Human Health 
Term

Animal Health 
Equivalent

Meaning
Human Examples (Asia / Hong 
Kong)

Animal Examples (Asia / Hong Kong)

Zoonosis Zoonosis
A disease that can be 
transmitted between animals 
and humans.

Rabies (China and SE Asia), Nipah 
virus (Malaysia/Bangladesh), Avian 
influenza (Hong Kong, SE Asia)

Same agents affecting animal reservoirs 
(dogs, bats, pigs, poultry)
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Anthroponosis Anthroponosis
A primarily human disease that 
can also spread to animals.

Human tuberculosis spreading to 
elephants; COVID-19 transmitted 
from humans to zoo animals and 
mink

Animal infections resulting from human-
to-animal transmission (reverse zoonosis)



Transmission Routes of Zoonotic Infections

ǒ Direct contact: Touching animals, bites, scratches (rabies, ringworm).

ǒ Indirect contact: Contact with areas contaminated by animals (soil, 

water, fomites).

ǒ Vector-borne: Transmitted via mosquitoes, ticks, fleas (malaria, Lyme 

disease, plague).

ǒ Foodborne: Eating contaminated meat, milk, or eggs (salmonella, avian 

influenza).

ǒ Airborne / respiratory: Droplets, aerosols, or dust (Q fever, influenza, 

COVID-19).
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Vertical transmission

In transovarial  transmission 

the virus is passed from the 

vector to its eggs. 

For ticks, transtadial  

transmission from larvae to 

nymphs, then to adults also 

occurs. 

Enzootic cycle

- Causes disease in animals 

- ñSylvatic cycleò if these are wild animals

- Ornithophilic mosquitoesfeed on birds

?ñDead endò host

Humans are dead end hosts, for most 

arboviruses, ie  donôt transmit the virus 

further

Epizootic cycle

- Outbreak in animals

Bridging vector

usually anthropophillic vectors ï i.e. they prefer biting humans

Overview of Arboviral Ecology. A hypothetical arboviral cycle

From: Solomon T, Whitley RJ. Arthropod-borne viral encephalitides. In: Scheld M, Whitley RJ, Marra C, editors. 
Infections of the Central Nervous system. 2nd ed. Philidelphia, PA: Lippincott Williams and Wilkins; 2004.
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Emerging Zoonoses ς why?

ÅIncreasing & more rapid human 
travel

ÅOverpopulation

ÅChanging agricultural

ÅGlobal warming

ÅPathogen mutations

ÅBetter diagnostics
ÅBetter reporting
ÅGreater awareness



Airline Routes ς No. Of airlines flying each route

http://commons.wikimedia.org/
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OVERCROWDING



Å1894, or earlier for this pic; maybe earlier

Å1994
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@RunningMadProf 
~2024



Emerging Zoonoses ς why?

LACK OF BIODIVERSITY



@RunningMadProf 

Biodiversity



Emerging Zoonoses ς why?

CLIMATE CHANGE



Japanese encephalitis virus (JEV)

Endemic, year 
round

Summer 
epidemics



Japanese encephalitis

Å Geographic Range:Endemic to rural areas of Asia and the Western Pacific, posing a risk to more than 3 billion people.

Å Severity:While most infections are asymptomatic or mild, about 1 in 250 result in severe illness.

Å Vector:Transmitted byCulexspecies mosquitoes, which primarily bite between dusk and dawn.

Å Amplifying Hosts:Mosquitoes become infected by feeding on vertebrate hosts, mainly pigs and waterbirds. Pigs are "amplifying hosts" that significantly multiply the virus.

Å Dead-End Host:Humans are "dead-end" hosts, meaning they do not transmit the virus back to mosquitoes.

Å Symptoms and Outcomes

Å Mild Cases:Most infections are mild, with symptoms such as fever, headache, and vomiting.

Å Severe Cases:A small percentage of patients develop severe neurological disease, which may include high fever, neck stiffness, seizures, coma, and spastic paralysis.

Å Fatality and Sequelae:Among those who develop encephalitis, up to 30% may die. Up to 50% of survivors may be left with permanent neurological, cognitive, or 
behavioral issues.

Å Prevention and Treatment

Å Vaccination:Safe and effective vaccines are available and recommended for high-risk groups, including residents and travelers to endemic areas.

Å Mosquito Bite Avoidance:The best prevention for all individuals is to avoid mosquito bites, especially during peak biting hours.

Å Supportive Care:There is no specific cure or antiviral treatment for Japanese encephalitis. Care is supportive and focuses on managing symptoms.

Å This is for informational purposes only. For medical advice or a diagnosis, consult a professional. 



Japanese encephalitis emergence in the Himalayan foothills




