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Overview
• Rabies is caused by the 

Rabies Virus
• a neurotropic virus in the 

genus Lyssavirus 
• family Rhabdoviridae

• Zoonotic viral disease 
• Can affect any mammal

• 100% fatal in animals
• Nearly 100% fatal in humans 

once clinical signs develop

Distribution

• With some exceptions (particularly 
islands), rabies virus is found worldwide. 

• World Health Organization (WHO) 
considers a country to be free of 
rabies if there have been no 
indigenously acquired cases in 
humans or animals during the 
previous 2 years

Source: Sciencedirecttopics
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Distribution

• Worldwide, 10 million 
people are estimated to 
receive post-exposure 
prophylaxis each year
• 40,000-60,000 die of 

rabies
• Most of these cases 

occur in Africa and Asia, 
and over 90% are caused 
by rabid dogs. 

Source: nytimes.com
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Source: who.int

Distribution

• There are many strains of this virus, 
each maintained in a particular 
reservoir host
• Only a few species are important as 

reservoirs for the disease in the US: 
• raccoons, skunks, bats, foxes, and 

coyotes
• canine rabies has been largely 

eliminated due to widespread 
vaccination

Source: cdc.gov
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Raccoon Rabies
• Prior to 1977, raccoon rabies was 

confined to the south-eastern U.S., 
• primarily Florida and Georgia 

• From 1977 to mid-1983, a total of 
1608 raccoon rabies cases was 
reported from Washington, D.C. 
and West Virginia, Virginia, 
Maryland and Pennsylvania 
• Raccoon rabies never reported 

before in the Mid-Atlantic

Raccoon Rabies

• The origin of this outbreak was the legal 
translocation of more than 3,500 raccoons 
from Florida to Virginia from 1977-1981
• the raccoon variant of rabies virus had 

not previously been reported in VA

• Results from monoclonal antibody analysis 
of virus samples from the mid-Atlantic 
region of the U.S. were identical to the 
variant of rabies virus obtained from rabid 
raccoons in FL and GA
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Raccoon Rabies

Rabies in Tennessee

• Main rabies reservoir species in Tennessee 
is the striped skunk

• Raccoon variant of the rabies virus was first 
found in east Tennessee raccoon population 
in 2003 

• During late 2017–2018, there were multiple 
cases of raccoon-variant rabies in raccoons 
and skunks in southeastern Tennessee
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Rabies in Tennessee

Rabies in Tennessee

• Domestic animal rabies cases have averaged 6 per year in Tennessee 
since the mid-1970s, 
• majority dogs

• Other domestic animals that are occasionally found to be rabid are 
cats, cattle, and horses 
• Result of “spillover” infection with wild animal rabies viruses
• primarily skunk variant. 

• Non-reservoir wildlife species can also be affected by spillover of 
rabies 
• from 1975 to 2016, only 3 cases of rabies were reported in non-reservoir wild 

animals: a weasel, an opossum, and a bobcat.
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Rabies in Tennessee

Rabies in Tennessee

• Where we have high raccoon 
variant rabies present, spillover 
to domestic animals and non-
reservoir wild animal species is 
much more common than in 
Tennessee

• In raccoon rabies-endemic areas 
(primarily the eastern seaboard 
states), rabies is much more 
common in domestic cats
• also occasionally found in 

wild species as diverse as 
bobcats, groundhogs, and 
deer
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Rabies in Humans
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Transmission

• Transmission of rabies virus occurs when 
infected saliva of a host is passed to an 
uninfected animal. 
• Usually happens via a bite
• transmission has been rarely documented 

via other routes such as contamination of 
mucous membranes (i.e., eyes, nose, 
mouth), aerosol transmission, and corneal 
and organ transplantations.

• Blood, vomit, feces, and urine are NOT sources for 
rabies transmission
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Pathogenesis

• Immediately after infection enters eclipse phase:
• No clinical signs
• Virus replicates in non-nervous tissue (e.g., 

muscle)
• Not easily detected
• Does not stimulate an immune response at 

this time
• but it is susceptible to neutralization if 

antibodies are present. 
• After several days or months, the virus enters the 

peripheral nerves and is transported to the CNS. 
• In the CNS, clinical signs develop as the neurons 

are infected

Pathogenesis
• The virus is concentrated in nervous 

tissue, salivary glands, saliva and 
cerebrospinal fluid (CSF)

• The virus targets the limbic system, 
causing increased aggression and 
likelihood of biting

• When a rabid animal bites another 
animal, the virus concentrated in the 
saliva is inoculated in its new host

• The virus is not present in the salivary 
glands, and thus cannot be transmitted 
via a bite, until after it has reached the 
brain.
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Pathogenesis

• The incubation period varies with: 
• the amount of virus transmitted
• virus strain
• site of inoculation

• In humans, the incubation period can be a few days to several years. 
• Most cases become apparent after 3w-3m

• In dogs, cats and ferrets, the incubation period is usually less than 6 
months
• Most cases in dogs and cats become apparent between 2 weeks and 3 months

Clinical Signs

Three ‘forms’
• Prodromal
• Furious 
• Dumb

Bayside Animal Hospital, Cambridge, MD 2013

https://www.youtube.com/watch?v=H8fbAFOMTp4
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Prevention and Control: Domestic Animals

• Vaccination!
• NOTE: Tennessee law requires that dogs and cats over 6 months of age be 

currently vaccinated against rabies. 
• Frequency of booster vaccinations depends upon the labeled duration of 

the vaccine used. 
• State law does not specify whether 1- or 3-year vaccines must be used however
• Local jurisdictions may have more stringent rules regarding rabies vaccination.

• Dogs and cats considered currently vaccinated only if they meet 3 criteria:
1. Initial vaccination was administered at least 28 days previously 
2. A valid certificate exists
3. Revaccination date on the certificate has not been reached

Exposures in 
People
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Pre-Exposure 
Prophylaxis

Veterinary professionals are 
considered high risk group

State public health recommends 
rabies pre-exposure for veterinary 
technicians

Often available in travel clinics

Exposures in People

• Any potential exposure to rabies requires a prompt risk assessment. 
• First consideration is whether the exposure was bite or non-bite. 

• Very few documented cases of rabies in humans have involved non-bit exposures, 
and these resulted from highly unusual situations.

• Rabies virus is only present in saliva and nervous tissue of a rabid animal.
• Touching a rabid animal or contact with blood, urine, or feces does not constitute an 

exposure. 
• The virus is fragile and does not persist in the environment

• Other considerations when assessing an exposure include the type of 
animal involved and the situation leading to the bite. 
• The risk of rabies transmission from normal, healthy domestic and non-

reservoir wild animals is very low, whereas the risk from rabies reservoir 
species (skunks, bats, and possibly raccoons in Tennessee) is high.
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Post-Exposure

• If concerned about potential 
exposure, contact the health 
department:

615-741-7247 
ask for   the rabies 
program

• Can provide consultation on 
potential exposures

• ERs often only place for post-
exposure immunoglobulin 
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Exposure in Animals

Management of a Domestic Animal Potentially Exposed to a Rabid Animal
• Vaccinated: If a domestic animal that is currently vaccinated or overdue for 

vaccination is exposed to a confirmed or suspected rabid animal, it should 
receive a booster vaccine immediately and be observed by the owner for 
45 days. Any sign of illness during this time should be promptly evaluated 
by a veterinarian.
• Unvaccinated: If an unvaccinated domestic animal is exposed to a 

confirmed or suspected rabid animal, it should be euthanized immediately. 
Alternatively a dog or cat may be strictly isolated for 4 months such that it 
has no direct contact with humans or other animals 
• Rabies vaccine should be administered as soon as possible after the 

exposure. Any illness during the confinement period should be evaluated 
by a veterinarian and reported to public health.

Quarantine Periods
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Testing Diagnosis

• If you suspect rabies contact the health department
• State health department:

615-741-7247 
ask for   the rabies program

Testing Diagnosis



9/22/19

19

Testing Diagnosis

• Collection, Packaging, and Identification
• Euthanized in a manner that will not damage the brain 
• The state public health laboratories do not have facilities to dispose of whole 

carcasses; therefore, only the head should be submitted for rabies testing. 
• Exception: when submitting bats, ship the entire animal. 
• For large animals such as cattle and horses, submit only the brain. 
• If it is not possible to recover the brain from a large animal, send the head 

only to either the CE Kord Animal Health Diagnostic Laboratory or the 
University of Tennessee College of Veterinary Medicine, Veterinary Medical 
Center, Diagnostic Laboratory 
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Testing/Diagnosis

If you forget everything 
else…

• When submitting 
samples- refrigerate, 
do not freeze
• If you’ve already 

frozen it, leave it 
frozen

• If you have ANY 
questions, call the 
state health 
department:

• 615-741-7247 
• ask for the rabies 

program
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Thank you!!

Contact information
bonnie.price@lmunet.edu
423-869-7118
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