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((Rabies (داء الكلب) ))

 Rabies is an acute fatal viral illness of the central 
nervous system (CNS).

 The rabies virus is a bullet-shaped, enveloped, 
single-stranded RNA virus  of the rhabdovirus 
group. 

 Strains from different sources are antigenically 
heterogeneous, this may  help to explain   the 
occasional case of “vaccine failure.”



 Rabies involves the development of severe neurologic 
symptoms and signs in a patient who was previously 
bitten by an animal.

 The neurologic abnormalities are very characteristic, 
with a relentlessly progressive excess of motor 
activity, agitation  ( تهيج) , hallucinations, and 
salivation. 

 The patient appears to be foaming at the mouth and has 
severe throat contractions if swallowing is attempted. 
The neurologic abnormalities are explained by spread of 
the virus into the CNS and then centrifugally to the 
autonomic nervous system.



EPIDEMIOLOGY

 Rabies exists in two epizootic forms, urban and sylvatic. 
The urban form is associated with unimmunized dogs or 
cats, and the sylvatic form occurs in wild skunks, foxes, 
wolves, raccoons, and bats but not rodents  or rabbits.

 Risks to humans are from bites by infected carnivores, 
omnivores, and bats.

 Human infection tends to occur where animal rabies is 
common and where there is a large population of 
unimmunized domestic animals.



PATHOGENESIS

 The essential first event in rabies infection is the 
inoculation of virus through the epidermis, usually as a 
result of an animal bite. Inhalation of heavily 
contaminated material, such as bat droppings, can cause 
infection.

 Replicates initially in muscle and then enters peripheral 
nervous system and spreads to the CNS, where it replicates 
exclusively within the gray matter. It then passes 
centrifugally along autonomic nerves to reach other 
tissues, including the salivary glands, adrenal medulla, 
kidneys, and lungs. 



 Passage into the salivary glands in animals facilitates
further transmission of the disease by infected saliva. The 
neuropathology of rabies resembles that of other viral 
diseases of the CNS, with infiltration of lymphocytes and 
plasma cells into CNS tissue and nerve cell destruction. 

 The pathognomonic lesion is the Negri body, an 
eosinophilic cytoplasmic inclusion distributed 
throughout the brain, particularly in the hippocampus, 
cerebral cortex, cerebellum, and dorsal spinal ganglia.



 The incubation period ranges from 10 days to a year, 
depending on the amount of virus introduced, the 
amount of tissue involved, the host immune 
mechanisms, the innervation of the site, and the 
distance the virus must travel from the site of 
inoculation to the CNS. 

 Thus, the incubation period is generally shorter with face 
wounds than with leg wounds. Immunization early in 
the incubation period frequently aborts the infection.



MANIFESTATIONS

 Rabies in humans usually results from a bite by a rabid 
animal or contamination of a wound by its saliva. It 
presents as an acute, fulminant, fatal encephalitis.

 After an average incubation period of 20 to 90 days 
the disease begins as a nonspecific illness marked by 
fever, headache, malaise, nausea, and vomiting.

 Abnormal sensations at or around the site of viral 
inoculation occur frequently and probably reflect local 
nerve involvement.



 Hallucinations, combativeness, muscle spasms, signs of 
meningeal irritation, seizures, and focal paralysis occur. 
Periods of mental dysfunction are interspersed with 
completely lucid periods; and as the disease progresses, 
the patient lapses into coma.

 Autonomic nervous system involvement often results in 
increased salivation. Brainstem and cranial nerve 
dysfunction is characteristic, with double vision, facial 
palsies, and difficulty in swallowing. Excess salivation 
and difficulty in swallowing produces picture of 
“foaming at the mouth.”



 Hydrophobia is seen in about 50% of cases. 

 Respiratory paralysis is the major cause of death. 

 Occasionally rabies may appear as an ascending paralysis
resembling Guillain–Barré syndrome. 

 The median survival after onset of symptoms is 4 days, 
with a maximum of 20 days unless artificial supportive 
measures are instituted. 

 Recovery is rare and has only been seen in partially 
immunized individuals.



DIAGNOSIS

 The CSF shows minimal to no abnormalities with some 
patients exhibiting a lymphocytic pleocytosis (5 to 30 
cells/mm3). 

 The test of choice in a live patient is detection of rabies 
antigen by immunofluorescent stain of a nape of the neck 
biopsy. 

 PCR of CSF or saliva may supplant the neck biopsy. Viral 
antigen can be demonstrated rapidly by 
immunofluorescence procedures. 

 Intracerebral inoculation of infected brain tissue or 
secretions into suckling mice results in death in 3 to 10 
days.



TREATMENT

 Prevention is the mainstay of controlling human 
rabies. Intensive supportive care  has resulted in two or 
three long-term survivals; despite the best modern 
medical care, however, the mortality still exceeds 
90%. In addition, because of the  infrequency of the 
disease, many cases     die without definitive diagnosis. 

 Human hyperimmune antirabies globulin, 
interferon, and vaccine do not alter the disease once 
symptoms have developed.



 Vaccination induces antibody that is either neutralizing
or inhibits cell to cell spread.

 Cytotoxic T lymphocytes are also induced.

 Preexposure prophylaxis employs an attenuated rabies 
virus, is recommended for individuals at high risk of 
contact with rabies virus, as veterinarians, spelunkers, 
laboratory workers, and animal handlers. 

 Postexposure prophylaxis requires careful evaluation and 
judgment. Careful history and studies of biting animal are 
important in decision-making. Rabies immune globulin & 
vaccine-5 doses-on days 1, 3, 7, 14, and 28.



((ARBOVIRUSES (Zoonotic Viruses) ))

 The zoonotic viruses comprise more than 400 RNA 
agents primarily togaviruses, bunyaviruses, reoviruses, 
arenaviruses, flaviviruses   and filoviruses, each have 
their ultimate reservoirs in lower vertebrates or insects.

 In most cases, the zoonotic viruses were  first named 
after the place of initial isolation (eg, St. Louis 
encephalitis) or after the disease produced (eg, yellow 
fever).

 More recent studies have assigned the majority to 
families and genera on the basis of their properties.





((TOGAVIRUSES AND FLAVIVIRUSES ))

 These are enveloped virions containing single-stranded, 
positive sense RNA measuring 40 to 70 nm in external 
diameter. 

 The envelope contains a hemagglutinin and lipoproteins. 
Virions mature by budding from cellular membranes.

 Replication can occur in cells of infected arthropods and 
vertebrate hosts. The Alphavirus and Flavivirus
(Yellow Fever, Dengue Fever, Japanese encephalitis, 
West Nile viruses, Zika virus and Tick-borne 
Encephalitis ) genera within these families include 
most arthropod-borne viruses.



((BUNYAVIRUSES ))

 Bunyaviruses are spherical, enveloped, single-stranded 
negative-sense RNA  viruses approximately 90 to 100 
nm in external diameter. They mature by budding into 
smooth-surfaced vesicles in or near the Golgi region of 
the infected cell. 

 The major disease-causing Bunyaviruses in North 
America are California virus and hantavirus.

 Crimean-Congo hemorrhagic fever (CCHF) virus, Rift 
Valley fever, Hantavirus Pulmonary Syndrome (HPS)



((REOVIRUSES ))

 Reoviruses are spherical, unenveloped, double-stranded 
RNA viruses that measure about 80 nm in diameter 
with a segmented genome. 

 The most important North American arbovirus of this 
family, which is a member of the genus Coltivirus, 
causes Colorado tick fever.



((ARENAVIRUSES))

 These are enveloped, spherical or pleomorphic viruses 
containing single stranded, negative-sense RNA in several 
segments and measuring 50 to 300 nm in diameter. They 
mature by budding from host cell cytoplasmic 
membranes and contain host cell ribosomes in their 
interior.

 The most significant infections in humans are the 
hemorrhagic fevers, including Lassa fever. The virus of 
lymphatic choriomeningitis is occasionally transmitted to 
humans from infected mice and other rodents.



((FILOVIRUSES))

 Filoviruses are enveloped, single-stranded, negative-
sense RNA viruses. They are filamentous and highly 
pleomorphic, averaging 80 nm in diameter and 300 to 
14,000 nm in length as they bud from the cell 
membrane. 

 They are the cause of Marburg and Ebola fevers, two 
highly fatal hemorrhagic fevers.

 Cuevavirus, Marburgvirus and Ebolavirus



(( ARBOVIRUS DISEASE ))

 Some arboviruses cause severe inflammation of the brain 
(encephalitis) with damage or destruction of neural cells 
that may be fatal or lead to permanent neurologic 
damage in survivors. Others, such as dengue viruses, can 
produce illnesses that range from mild flu-like symptoms 
to overwhelming shock with widespread hemorrhage
into tissues. Still another, yellow fever virus, primarily 
attacks liver cells, leading to extensive destruction and 
sometimes fatal liver failure.



EPIDEMIOLOGY

 Infection is transmitted within the host species by 
arthropods (eg, mosquitoes or ticks) that become 
infected. In some cases, the infection can be maintained 
from generation to generation in the arthropod by 
transovarial transmission. Multiplication in vector is 
required.

 Transient viremia is a feature of many of these infections 
in hosts other than their reservoir; those affected, 
including humans & higher vertebrates (eg, horses and 
cattle), are often referred to as blind-end hosts. 



 Sustained viremia is required for vertebrate host to be a 
significant reservoir for continuing transmission. 
Viremia may last a week or more in human dengue and 
yellow fever infections, and humans may then serve as a 
reservoir in urban disease.

 Season-to-season survival the arboviruses has multiple 
mechanisms. 

 The three basic cycles of arbovirus transmission are 
urban, sylvatic, and arthropodsustained.



• Urban

 The urban cycle is favored by the presence of relatively 
large numbers of humans living in close proximity to 
arthropod (usually mosquito) species capable of virus 
transmission. 

 Examples of this cycle include urban dengue, urban 
yellow fever, and occasional urban outbreaks of St. Louis 
encephalitis.
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Mosquito Mosquito 
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• Sylvatic

 In the sylvatic cycle a single nonhuman vertebrate 
reservoir may be involved. 

 An example of this cycle is jungle yellow fever.

Monkey

Mosquito Mosquito Man

Monkey



 In other sylvatic cycles, multiple vertebrate reservoirs 
may be involved. 

 Examples include western & eastern equine encephalitis, 
and California viruses. In some situations, such as St. 
Louis encephalitis and yellow fever, the urban and 
sylvatic cycles may operate concurrently

Bird  

Mosquito     Mosquito Man &

Birds, snakes, other hosts

small mammals 



• Arthropod-Sustained

 Arthropods, especially ticks, may sustain the reservoir 
by transovarial transmission of virus to their progeny, 
with amplification of the cycle by spread to and from 
small mammals:

Tick Man

Small mammals    Tick       Cattle Man (via milk, an

aberrant  pathway)

Tick       Goats

(Blind-end hosts)



 Tick-borne encephalitis in Russia is transmitted by this 
cycle. In temperate climates such as the United States, 
arboviruses are major causes of disease during the 
summer and early fall months,   the season of greatest 
activity of arthropod vectors (usually mosquitoes or 
ticks).

 Weather, swamps, and ponds alter conditions.

 Mosquito increases create risk for blind-end human 
infection.



PATHOGENESIS

 There are three major manifestations of arbovirus 
diseases in humans associated with different tropisms 
of various viruses for human organs, CNS, visceral, and 
hemorrhagic fever. 

 After bite, viremia and viral tissue tropism define 
disease. In CNS, aseptic meningitis and encephalitis 
follow cell injury.

 Liver is often the target, with necrosis of hepatocytes 
especially in yellow fever.

 Dengue hemorrhagic fevers involve peri-vascular and 
endothelial injury. 



 The spleen and lymph nodes show hyperplasia of 
lymphoid and plasma cell elements, there is focal 
necrosis in the liver.

 Virus–antibody complexes may trigger complement 
activation and subsequent release of vasoactive amines.

 Cross reacting antibodies may enhance infection.

 Activation of previously sensitized T cells by viral antigen 
present on the surfaces of macrophages may result in 
release of cytokines, which mediate the development of 
shock and hemorrhage. 



ARBOVIRUS DISEASE: SPECIFIC ARBOVIRUSES

• Western Equine Encephalitis :

 The agent that causes western equine encephalitis is 
prevalent in the U.S., Horses and humans represent blind-
end hosts;  both are susceptible to infection and illness, 
commonly manifested as encephalitis which  is more likely 
in young infants (M.R. 5%).

 It is a very serious disease in infants less than 1 year of age; 
as many as 60% of survivors have permanent neurologic 
impairment.



Eastern Equine Encephalitis

 The virus is largely confined to the Atlantic Seaboard 
states. The mosquito vector (principally Culiseta 
melanura) generally restricts its feeding to horses and 
birds, although occasional outbreaks among humans
have occurred. 

 The virus can cause severe encephalitis in horses and also 
in wild birds. The mortality among humans is estimated 
at 50% for individuals of all ages, and the incidence of 
severe sequelae among survivors is high.



St. Louis Encephalitis

 The virus is a major cause of arbovirus encephalitis in the 
U.S. Its major mosquito vector (Culex tarsalis) and much 
more prevalent in eastern states and in Texas, 
Mississippi, and Florida. It infects but   causes no disease
in horses. 

 The disease spectrum in humans is similar to that of 
western equine encephalitis, but the major morbidity 
and mortality, as well as the highest attack rates, are 
among adults more than 40 years of age. Infants and 
young children are relatively spared.



West Nile Virus

 Outbreaks of human infections were primarily confined to 
eastern Africa, the Middle East, eastern Europe, west Asia 
and Australia.

 First appeared in U.S. in 1999, then in 2000, with 9 deaths, 
mostly among elderly. The virus is antigenically related to 
St. Louis and Japanese encephalitis. Transmission is from 
infected mosquitoes to birds, horses, and humans(via 
blood transfusions, breast milk or organ transplants), 
leading to illness & death. 

 Muscle weakness and flaccid paralysis can occur 
(polyneuropathy and encephalitis).



California Virus

 The virus is considered as the most important cause of 
encephalitis. The primary mosquito vector (Aedes 
triseriatus) is commonly encountered in suburban or 
rural environments. 

 the highest attack rates are seen in those aged 5 to 18 
years. 

 Infection is often characterized by abrupt onset of 
encephalitis, frequently with seizures.



Yellow Fever

 Geographically, yellow fever is distributed throughout 
tropical areas (Caribbean and Central America, the 
Amazon valley in South America, and a broad central 
zone in Africa from the Atlantic Coast to the Sudan 
and Ethiopia). 

 Vector (Aedes aegypti) persists in U.S. 

 It is characterized by abrupt onset of fever, chills, 
headache, and hemorrhage. It may progress to severe 
vomiting, bradycardia, jaundice, and shock.



Dengue

 There are four related serotypes of dengue, any of which 
may exist concurrently in a given endemic area. These 
agents are widespread throughout the world. 

 The vector is (Aedes aegypti) mosquito.

 Transmission cycle is human–mosquito–human, 
although a sylvatic cycle involving monkeys may also 
exist.   

 Clinical illness usually results in fever, rash, and severe 
pain in the back, head, muscles, and joints. Shock, 
pleural effusion, and hemorrhage often followed by 
death.



Japanese B Encephalitis

 The flavivirus species that causes Japanese B 
encephalitis is prevalent on  the eastern coast of Asia, on 
its offshore islands (Japan, Taiwan, and Indonesia), and 
in India. 

 Its transmission cycle resembles that of the St. Louis 
encephalitis and western equine encephalitis viruses. A 
high proportion of human infections are subclinical, 
especially in children; when encephalitis does develop it 
is severe and often fatal.



Powassan Virus

 Powassan virus is the only known tick-borne Flavivirus 
species of North America. 

 It has been found in infected ticks in Ontario, British 
Columbia, and Colorado. Its significance to humans is 
not yet established; only a few patients with 
encephalitis proved to be caused by this agent have 
been described. 

 However, serologic evidence suggests that the virus is 
prevalent in many areas of North America.



Colorado Tick Fever

 The tick-borne Orbivirus species has been found 
throughout the western United States.

 It is frequently found in Dermacentor andersoni (vectors 
for Rickettsia rickettsii). 

 The typical illness, which occurs 3 to 6 days after the tick 
bite, is characterized by a sudden onset with headache, 
muscle pains, fever, and occasionally encephalitis. 
Leukopenia is a consistent feature of infection. One 
clinical illness occurs for every 100 infections with this 
agent.



DIAGNOSIS OF ARBOVIRUS DISEASE

 The arboviruses may be isolated in various culture systems
including intracerebral inoculation of newborn mice, 
which often results in encephalitis and death.

 Virus can be detected in CSF or affected tissue by reverse 
transcriptase PCR. and sometimes by culture during the 
acute phase.

 Various serologic tests used as hemagglutin-ation 
inhibition, complement fixation, virus neutralization 
methods, and EIA. Early rapid presumptive diagnosis can 
sometimes be made by the detection of IgM-specific Abs. 



TREATMENT AND PREVENTION

 Treatment is only supportive. 

 Protection from bites and vector control are primary 
prevention. Vector control can be accomplished by 
elimination of arthropod breeding sites (stagnant pools) 
and sometimes by attempts to eradicate the arthropods
with careful use of insecticides. Such measures have been 
highly effective     in the control of urban yellow fever. 

 Vaccines are available for immunization of horses against 
western, eastern equine encephalitis. Yellow fever vaccine is 
available.



((ARENAVIRUSES))

 Sustained in small rodent reservoirs. 

 Primary infection (horizontal transmission) in mature 
rodents often results in disease and death, whereas 
intrauterine or perinatal infection (vertical transmission) 
usually leads to chronic lifelong viremia with persistent 
shedding of virus into the feces, urine, and respiratory 
secretions.

 Spread to humans by aerosols and close contact. 



Arenaviruses Associated with Hemorrhagic Fevers

 Person-to-person spread occurs by contact with body 
fluids. 

 The viruses in this group include Lassa virus, the cause of 
Lassa fever in West Africa. All cause fever, shock, and 
hemorrhage. Hepatitis, myocarditis, exudative 
pharyngitis, and acute deafness also occur with L. fever. 

 Mortality is about 10 to 50% for Lassa fever. 

 Diagnosis is suggested by clinical findings and travel 
history. Diagnosis only in reference centers. 



Lymphocytic Choriomeningitis Virus

 Infection is particularly common in hamsters and mice. 

 Illness usually consists of fever, headache, and myalgia 
although meningitis or meningo-encephalitis also occurs 
occasionally and may persist as long as 3 months. 

 There is also evidence that transplacental infection can 
occur in humans, resulting in fetal death, hydrocephalus, 
or chorioretinitis. 

 No person-to-person transmission of infection.



((FILOVIRUSES: ))

MARBURG AND EBOLA VIRUSES

 Initial cases transmitted from monkeys. 

 In 1967, 26 cases of hemorrhagic fever (Marburg virus)
occurred among persons in Germany and Yugoslavia who 
were handling a group of African monkeys. 

 In 1976, severe outbreaks of hemorrhagic fever occurred 
in northern Zaire and southern Sudan, with case fatality 
rates from 50-90%.

 Viruses differ antigenically from Marburg virus and 
known as Ebola virus.



 Ebola virus produces disease in humans and 
subhuman primates; onset is within    4  to 6 days of 
inoculation. The reservoir, although uncertain, is 
thought to be in  small mammals, perhaps rodents. 

 Mortality is high in symptomatic Marburg and Ebola 
viruses infection (30 to 80%). 

 Person-to-person transmission similar to that 
described for Lassa fever.

 Diagnosis and precautions similar to arenavirus 
hemorrhagic fevers. 



((HANTAVIRUSES))

Hantavirus Hemorrhagic Fever

 Korean hemorrhagic fever (KHF) is endemic to Korea 
and surrounding areas in the Far East. It is an 
important cause of hemorrhagic fever, often 
complicated by varying degrees of acute renal failure.

 Reservoir mechanism and mode of transmission 
similar to those described for the arenaviruses. 

 the antigen was detected in the lung tissues of wild 
rodents.


