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Glossary
This is a large family of negative-sense, single-stranded RNA viruses comprising six genera with species that infect
vertebrates, invertebrates and plants.
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These are cylindrical or bullet-shaped viruses (180 nm x 80 nm) with a helical nucleocapsid (see Fig. 19.1) containing
a single stranded, negative sense RNA molecule 13 to 16 kb in length (see Table 1.1).
The helical capsid is surrounded by a lipoprotein envelope with glycoprotein spikes. The space between the
nulceocapsid and the envelope is filled out with the matrix protein.
Replication takes place in the cytoplasm, using the negative sense RNA as a template for transcription of mRNA.
After entry into the cell the virus RNA polymerase synthesizes five mRNAs that code for the viral proteins.
Like other enveloped virions with negative-sense genome the synthetic phase is initiated by a virus-associated
polymerase that transcribes the negative-sense into positive sense.
Progeny RNA molecules are assembled with the viral proteins to form the nucleocapsid.
The envelope is acquired as the virion buds through the plasma membrane.
They are stable through a wide pH range, sensitive to UV light and to heat at 56°C.
Figure 19-1. Rhabidoviridae (180 nm x 80 nm). Cylindrical or bullet-shaped viruses with a helical
nucleocapsid surrounded by a lipoprotein envelope with glycoprotein spikes. - To view this image in
full size go to the IVIS website at www.ivis.org . -

Classification

The Rhabdoviridae is divided into of six genera based on virion properties and serological relationships:

Vesiculovirus
Vesicular stomatitis viruses.
Other Vesicular stomatitis viruses: These are discussed below under vesicular stomatitis.
Lyssavirus
Nucleotide sequencing of genomic RNA and antigenic studies have identified genotypes and serotypes of
lyssaviruses; they are all related and distinguishable from the common rabies virus. The principal lyssaviruses
are:
- Rabies virus, the type species, causes rabies throughout the world excepting some island countries; it is
designated genotype 1 and serotype 1.
- Lagos bat virus. Recovered from African fruit bats; not recovered from disease in humans.
- Australian bat lyssavirus. Recovered from species of flying-fox and insectivorous bats in Australia. Caused
rabies-like encephalitis in a human.
- European bat lyssavirus 1 and 2. Two serologically distinct species occurring in bats in a number of European
countries; potentially pathogenic.
- Mokola virus. Isolated from shrews and children with CNS disease in Nigeria.
- Duvenhage virus. Recovered from bats in Africa and Europe; has caused fatal human infections.
Ephemerovirus
Bovine ephemeral fever virus
Novirhabdovirus (Fish)
Cytorhabdoviruses (Plant viruses)
Nucleorhabdovirus (Plant viruses)

Vesiculovirus

Vesicular Stomatitis
Cause
Vesicular stomatitis virus (VSV). The two most important serotypes of VS virus are the Indiana and New Jersey variants.
These and other serologic varieties are mentioned below.
Occurrence
Probably all VS serotypes and subtypes have the potential to infect cattle, swine, horses, humans and a variety of wild
animals, including deer and raccoons.
The serologic varieties are as follows:
z The Indiana and New Jersey serotypes occur in North and South America and are responsible for most outbreaks.
z The VS Alagoas virus (subtype 1 of Indiana virus) has been identified in Brazil.
z Argentina or cocal virus (subtype 2 of Indiana virus) occurs in South America.
The disease is endemic in cattle, swine, and horses in some regions of Central and South America and Mexico. VS
occurs occasionally in the southern United States; there were a small number of cases in horses in 1998 and again in
2004.
Transmission
The mechanism of infection is uncertain; possibly via oral wounds and abrasions. Spread is by direct and indirect contact
(fomites) and arthropod vectors such as biting black and sand flies.
Clinical & Pathologic Features
The disease, which may occur as an epidemic or involving a few animals, clinically resembles foot-and-mouth (FMD)
disease in cattle but is considerably milder.
Lesions most commonly involve the mouth and teats. These vesicular lesions occur on the lips, tongue, and oral mucosa,
and affected cattle display signs of hypersalivation, depression, and anorexia. Teat lesions often lead to decreased milk
production and mastitis in lactating cows. The disease usually runs a benign course with complete recovery within 2 - 3
weeks.
Mouth lesions are the most common clinical manifestation of VS in horses, whereas lesions of the feet are most often seen
in affected swine.
Diagnosis
z Clinical specimens: Vesicular fluid, saliva, and affected mucous membranes collected early in the disease.
z Humans are susceptible to infection. Precautions should be taken including wearing gloves when examining animals
for evidence of VS.
z Because of the possibility of FMD a prompt diagnosis is important.
z FMD does not affect horses; this may be used as a differential diagnosis.
z A rapid presumptive diagnosis can be achieved by the electron microscopic demonstration of rhabdovirus in distilled
H 2 O lysates of lesion material.
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Viral antigen is detected with ELISA and complement fixation.
The virus is easily isolated in cell cultures derived from various animal species. Identification is accomplished using
serologic procedures, such as ELISA, complement fixation and virus neutralization.
In former years VS was differentiated from other vesicular diseases by the inoculation of the animals listed in Table
19.1.
Table 19.1. Differentiation of Vesicular Diseases by Animal Inoculation
Cattle

Swine **

Horse *

Guinea Pig †

Foot-and-mouth disease

+

+

-

+

Vesicular stomatitis

+

+

+

+

Vesicular exanthema

-

+

+

-

Swine vesicular disease

-

+

-

-

* Intradermal-tongue; ** Intramuscular; † Intradermal.
Prevention
z Vesicular stomatitis is a reportable disease in United States, Canada and South American countries. Affected animals
and herds are quarantined until recovered.
z Vaccination is not practiced.
Public Health Significance
Most human cases have occurred in laboratory workers, although infections can be acquired in the field as well. Human
infections resemble influenza and are mainly characterized by sore throat and fever.

Lyssavirus

Rabies
Cause
Rabies virus. Rabies viruses are identified by genotype (nucleotide sequencing) and serotyping. Most rabies cases are
caused by genotype 1 / serotype 1 strains.
Occurrence
The natural hosts are terrestrial carnivores and bats. Most mammals can be experimentally infected.
The disease is widely distributed, although some countries including the British Isles, Australia, and the West Indian
Islands, are free. Rabies is frequently endemic in wild mammals, including particularly bats, skunk, fox, and raccoon.
Asymptomatic salivary gland infections occur in bats, resulting in a prolonged viremia. The rabies virus has been recovered
from the air of caves harboring bats.
There have been fewer than 40 cases of human rabies in the USA in the period 1990 - 2004.
Transmission
Spread to humans and animals is almost always by bites. Vampire bats, insectivorous, and fruit bats also transmit the virus
by bites. There are rare instances of human infection by inhalation, e.g., in bat-infected caves and laboratories and by
infected tissues used as transplants.
Pathogenesis
The virus ordinarily enters the animal or human body via the bite of a rabid animal. The virus multiplies at the bite site and
infects the sensory neurons. It then moved by axons to CNS. During transport within the nerve the virus is protected from
the immune system. The virus multiplies in the CNS and subsequently travels down the peripheral nerves to the salivary
glands and thus infectious saliva. There doesn’t appear to be a viremic stage.
Encephalitis develops with demyelination and death of neurons. Infected neurons contain eosinophilic cytoplasmic
inclusions, termed Negri bodies.
Clinical & Pathologic Features
The incubation period in dogs is a minimum of about 10 days with an average of 20 - 60 days, and rarely as long as six
months to a year or longer. The length of the incubation period is dependent on the amount of virus introduced by the bite
and the location of the bite. The nearer the bite to the brain, the shorter the incubation period.
The disease begins with the prodromal phase then proceeds to mainly the excitive phase or paralytic phase. There may be
overlapping of the latter phases.

z

z

z

The prodromal phase: Involves change in behavior and lasts 2 - 3 days. Anxiety, irritability and unease are
characteristic. Some are more alert, restless and sensitive to light and noise.
The excitive or furious phase: Signs include restlessness, depraved appetite, hiding, wandering, aggressive biting,
excessive salivation, dysphagia, muscle tremors, incoordination and staggering.
The paralytic or dumb phase: This develops in several days with seizures, paralysis, coma and death in 3 - 4 days. In
horses and cattle the paralytic phase appears to be predominant.

It is of interest that affected bats can sometimes be seen flying in the daytime and even attacking animals, people and other
bats. Skunks, raccoons, foxes are often aggressive toward humans and domestic animals.
The most significant histopathologic finding is the presence of eosinophilic cytoplasmic inclusions, called Negri bodies, in
affected neurons. Negri bodies are of great diagnostic significance and are most readily found in the hippocampus major.
Diagnosis
z Clinical specimens: Brain.
z The fluorescent antibody procedure (FA) is widely used and is the preferred method for rabies diagnosis. It is used on
animals that have died, and is recommended for the immediate examination of wild animals that cannot be readily
held for observation. Smears of the hippocampus major are usually employed. The FA test is highly accurate and
provides for a rapid diagnosis.
- If the FA test is negative it is recommended that suckling mice be inoculated intracerebrally; they will die within 7 21 days if rabies virus is present.
z The FA test is used occasionally on formalin fixed brain tissue (when fresh tissue is unavailable) to confirm a rabies
diagnosis based on the microscopic finding of Negri bodies.
z Rabies virus can be propagated in cell cultures and in suckling mice inoculated intracerebrally. The FA test is used to
confirm the presence of the virus in the brain of mice.
Prevention
z This is best accomplished by insuring that dogs are properly vaccinated with either modified live or killed vaccines.
Only inactivated vaccines are used in the United States. Modified live vaccines are usually administered to puppies at
three months of age, when they are one year old, and thereafter every three years. Some killed vaccines require yearly
boosters.
z Vaccinated dogs bitten by a known rabid animal should be given a booster vaccination and confined for 90 days;
unvaccinated dogs should be euthanized.
z A healthy dog or cat that bites a human being should be confined and observed for 10 days. If clinical signs do not
develop during this period it can be assumed that virus was not present in the saliva.
z Any wild animal that bites (unprovoked) a human being should be destroyed immediately and tested for rabies.
z Individuals at high risk of exposure should be vaccinated with the currently recommended human diploid cell culture
vaccine. This vaccine and human rabies immunoglobulin are used for post-exposure treatment.
z To control rabies in wildlife populations oral vaccines in baits (e.g., fish meal) are being placed in rural areas and also
in more densely populated areas in the USA and Europe. In large areas they are dropped from low-flying planes.
Surveys indicate that they have been very effective. Both live attenuated virus vaccines and recombinant vaccines
have been used in baits. A vaccinia vector vaccine expressing rabies glycoprotein has been effective.
z Rabies virus remains viable in brain tissue for more than a week at room temperature and for several weeks at
refrigerator temperature. The virus is killed by an adequate concentration of formaldehyde or sodium hypochlorite.

Ephemerovirus

Bovine Ephemeral Fever
Cause
Bovine ephemeral fever virus.
Occurrence
Bovine ephemeral fever (BEF) occurs in cattle and water buffalos in Africa, Asia and Australia. Many other ruminants are
subject to subclinical infections.
Transmission
The virus is thought to be transmitted by bites of insect vectors and particularly Culicoides species. The reservoir of the
virus is thought to be water buffaloes, water buck and arthropod vectors in which the virus multiplies.
Clinical & Pathologic Features
Bovine ephemeral fever is generally a mild disease characterized by a biphasic febrile response, depression, anorexia,
salivation, muscle twitching, and generalized stiffness. The respiratory rate may be increased and some infected animals
may have ocular and nasal discharges. Recovery is usually rapid and uneventful.

Diagnosis
z Clinical specimens: Blood.
z Diagnosis is often based on clinical signs and history. The finding of polyserositis with fibrin-rich fluid in the pleural
and peritoneal cavities is supportive.
z Confirmation is accomplished with ELISA or virus neutralization for antibodies using paired sera.
z Virus isolation is not usually attempted.
Prevention
z Modified-live virus and killed vaccines are available. Trials are being carried out with subunit and recombinant
vaccines.
z Insect control is not usually practicable.
Glossary
Synthetic Phase: Refers to the initiation of transcription and translation, resulting in the production of new virion particles.
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