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Infezioni trasmesse da vettori

Infezioni da Arbovirus
- Arbovirus causa di
malattia emorragica
- Arbovirus causa di
encefaliti
Infezioni da Rickettsia
- Febbri maculose
- Tifo esantematico
Infezioni da Borrelia
- Febbre ricorrente
- Malattia di Lyme
Infezioni da Protozoi
- Malaria
- Tripanosomiasi
- Leishmaniosi
Infezioni da Elminti
- Schistosomiasi
- Filariasi

Zoonosi

- Infezioni da Virus
- Arenavirus
- Bunyavirus
- Filovirus
- Rabbia

- Infezioni da Batteri
- Febbre Q
- Carbonchio
- Peste
- Tularemia
- Leptospirosi
- Brucellosi

- Infezioni da EIminti
- Echinococco
- Trichinella
- Strongyloides
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Arthropod vectors of human diseases
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Zoonotic viruses are viruses which are
transmissible from animals (arthropods,
vertebrates) to man. Many are transmitted by
means of an infected, blood-sucking, arthropod
vector (arthropod borne = arboviruses). Others
may be transmitted by inhalation, or conjunctival
contact with infected excretions, or by direct

contact with infected animal (e.g. rabies).

Prof. Galdiero 4
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FAMILY

Togaviridae
Flaviviridae

Bunyaviridae

Reoviridae

ENVELOPE

yes

yes

no

ARBOVIRUSES

SYMMETRY GENOME

single strand RNA

icosahedral (+ve)
Cryoelectron
microscopy.
helical single strand RNA
(-ve) segmented
A0
icosahedral double strand g !

s
r:--_._ -
hF el

RNA segmented

micrograph of reovirus type 3.
Both inner and outer capsid
shells are present.
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The term arboviruses is used to describe viruses from
various families which are transmitted via arthropods.
Diseases caused by arboviruses include encephalitis,
febrile diseases (sometimes with an associated rash),
and hemorrhagic fevers.

Prof. Galdiero 6
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ARTHROPOD VECTORS
The virus replicates in the vector but usually does not
harm it. In the mosquito-borne diseases, the virus
establishes a persistent infection in the salivary glands
and there is sufficient virus in the saliva to infect
another host during feeding.

The natural habitat of the vector (rural or around
dwellings), its diurnal activity patterns and its preferred
targets for a blood meal, affect the transmission
pattern of the disease. Many vectors are only active
during part of the year and so this will affect the
seasonal incidence of the disease. Insect vectors may
over-winter as eggs; in this case the virus must either be
transmitted transovarially (which happens in some cases),
or survive the winter in the vertebrate host and infect
the vector the following year.

Prof. Galdiero 7
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Components in the [ransmission and
Maintenance of Arboviral Encephalitis

b L
ok
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VERTEBRATE HOSTS

The virus is usually maintained in a vertebrate host.

There is often a persistent viremia and the host can
act as a long term reservoir. In many cases the

reservoir host is not severely affected by the viral

infection. If the vertebrate reservoir is migratory,
this will affect the timing of infections in a particular

locale

Prof. Galdiero 9
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DEAD END HOSTS

In many cases, if the virus is transmitted to an animal

other than its normal host, viremia is low or transient

and there is little chance of the infected animal being
able to pass enough virus to a blood sucking arthropod to
establish an infection. In this case, the animal is said to
be a dead-end host. Man is a dead-end host in the case

of most arbovirus diseases (exceptions include yellow

fever and dengue fever).

Prof. Galdiero 10


http://www.sunhope.it

www.sunhope.it Dicembre 2006

PREVENTION
Methods include surveillance, vector control, public
education about reducing breeding sites for vectors and
reducing exposure to vectors (by wearing suitable
clothing, using insect repellents, timing activities for low
risk time of day, etc.), and use of vaccines in few cases
where available.

Prof. Galdiero 11
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LIFE CYCLES OF ARBOVIRUSES
There are several types of life cycles, but many
arboviruses have a sylvatic cycle while some also
have an urban cycle.

Prof. Galdiero 12
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SYLVATIC (JUNGLE) CYCLE

rnebrate
” W ‘

arthropod arthropod 1
\ vertebrate J man

Sylvatic cycle (sometimes known as the jungle cycle).

In this the virus cycles between an arthropod and a
mammalian host with man usually a dead-end host
infected by the arthropod

Prof. Galdiero
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URBAN CYCLE

N

arthropod arthropod

A

In this the virus cycles between man and an arthropod species.

There is an urban cycle for yellow fever and dengue fever (both of
these also have a sylvatic/jungle cycle). If there is an urban cycle,
using window screens, bed nets, etc. to prevent access of mosquitos
to viremic patients may reduce transmission.

Prof. Galdiero 14
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ARBOVIRUS DISEASE
Diseases caused by arboviruses include:
- encephalitis
- febrile diseases (sometimes associated with rash)
- hemorrhagic fevers
There is some overlap of symptoms between various virus types; for example
viruses not usually classed as encephalitis viruses may cause CNS symptoms, etc.

More than 100 arboviruses are known to infect man but only a few will be
mentioned here. Disease outbreaks caused by arboviruses are sporadic and
unpredictable. Usually, infection is followed by replication in endothelial cells and
macrophage/monocyte lineage cells. Frequently, these infections are associated
with flu-like symptoms. Often the infection stops here but it may produce
enough virus for secondary viremia which can then cause a major infection of
target organs (brain, endothelial cells, liver). Which organs are targeted depends
on the tropism of the virus. Access to the brain tends to be via infection of the
endothelial cells in the blood vessels supplying the brain.

Prof. Galdiero 15
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RECOVERY
Recovery involves the cell-mediated immune system. The
arboviruses are generally good inducers of interferon,
which may partially explain early influenza-like symptoms
common to so many of these viruses (fever, headache,
fatigue, myalgia). Antibody can be important in
controlling the secondary viremia and limiting disease.

Prof. Galdiero 16
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ARBOVIRUSES - ENCEPHALITIS - Viruses currently important in the USA

NAME DISEASE OCCURRENCE VECTOR RESERVOIR
Flaviviridae Family
St Louis " , e ,
S el e encephalitis North America . M'-:._-' Birds
East and Central &
West Nile Virus encephalitis North America, parts Mosquito Birds

of Europe and Africa
Bunyaviridae Family

La Cross Virus
(California encephalitis North America Mosquito Small mammals
serogroup)

Togaviridae Family

Eastern Equine " Eastern U.S., . .
Encephalitis Virus encephalitis Canada Mosquito Birds
Western Equine e U,

=quin encephalitis Canada, Mexico, Mosquito Birds
Encephalitis Virus .

Brazil
, Central and South

Venezuelan Equine " . . Small mammals

" encephalitis America, Texas, Mosquito
Encephalitis Horses

Florida

All of the arboviruses in the above table are transmitted by mosquitoes; however,
some arbovirus encephalitides are transmitted by ticks or other insect vectors.

Prof. Galdiero 18
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DIAGNOSIS

Diagnosis is dif ficult because many other agents cause
similar symptoms. Arbovirus infection is usually
confirmed by immunological methods (complement
fixation, ELISA, immune fluorescence assay, etc) or by
PCR of the viral nucleic acid. The tests are usually done
in a State Laboratory or at the Centers for Disease
Control. Awareness of an arbovirus associat ed disease in
a particular area enables risk reduction procedures to
be put in place (vector-control, insect repellents,
protective clothing, change in human activity patterns).

Prof. Galdiero 19
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West Nile Virus in the United States, 1999-2001

1 1999-2001
= B 2000-2001* = Vemnant reporad
Pattern indicates human cases B 2001 2000 nt et

001

States reporting confirmed West Nile virus infection in birds, mosquitoes,

animals, or humans, 1999-2001
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West Nile Virus in the United States, 2002

|:| Verified avian, animal, and mosquito infections during 2002

P Indicates human case(s)

Spread of West Nile virus in the US in 2002 CDC

Prof. Galdiero
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| -
- Indicates human disease case(s). . E@ :

|:| Avian, animal or mosquito infecons.

West Nile Virus in the United States as of October 26, 2004

Prof. Galdiero 22
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p &N

Mosquito vector

A
7w Incidental
-

infection =
’ |

Feservoir \ Incidental infection

hosts

West Nile virus transmission cycle

Prof. Galdiero 23


http://www.sunhope.it

Dicembre 2006

Culex quinquefasciatus Mosquito on a Human Finger
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West Nile virus is a flavivirus commonly found in Africa, West Asia, and the
Middle East. It is closely related to St. Louis encephalitis virus found in the
United States.

Prof. Galdiero 25
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Brain tissue from a West Nile encephalitis patient, showing antigen-
positive neurons and neuronal processes (in red)
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Table 2. Symptoms of West Nile Virus Reported among
Hospitalized Patients during Outbreaks in New York State
(1999), Romania (1996), and Israel (2000)
Symptom® Location
MNew York State Romania Israel
(n = 59) {n = 393) [(n=233)
%
Fever 90 91 o8
Weakness a6
Mausea A3
Vomiting 51 a3 EL
Headache 47 o 58
Changes in mental status 46 341 401
Diarrhea 27 19
Rash 19 21
Cough 19
SHiff neck 19 57 29
hyalgia 17 15
Arthralgia 15
Lymphadenopathy 2 10
* Some listed symproms were not reported in Romania and [srael.
t Reparted as contusion.

Prof. Galdiero
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ARBOVIRUSES ASSOCIATED WITH FEVER OR HEMORRHAGIC FEVER
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hemorrhagic

Yellow Fever
fever

Reoviridae Family

Colorado tick

fever
fever

ARBOVIRUSES
FEVER AND HEMORRHAGIC FEVER

NAME DISEASE
Flaviviridae Family
fever,
Dengue Fever  hemorrhagic
fever

OCCURRENCE VECTOR

Worldwide - =

tropic regions m
South and 2 :
Central Mosauito
America and q
Africa

North America Tick
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ARBOVIRUSES ASSOCIATED WITH FEVER
Colorado tick fever (Reovirus family)

This occurs in the Rocky Mountain States. It is a mild disease resulting in
fever, headache, myalgia and often rash. The virus is transmitted by ticks. In
diagnosis, the physician must consider the much more serious Rocky Mountain
spotted fever (rickettsial disease) which may have similar initial symptoms and

should be treated promptly
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ARBOVIRUSES ASSOCIATED WITH HEMORRHAGIC DISEASE
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DENGUE VIRUS (Flavivirus family)
Dengue fever

The natural hosts are monkeys and man and mosquitoes are the vector. Dengue
virus has an urban and a jungle cycle. There are four serotypes (1,2,3,4). It is
one of the more rapidly increasing diseases in the tropics and occurs worldwide

(50-100 million cases per year). Every year there are cases of dengue fever
imported by travelers into the United States. Usually iliness is ~1-8 days after
infection and IgM may not be present until somewhat later. The infection can

sometimes progress to encephalitis/encephalopathy

Prof. Galdiero 35
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Clinical features (edited extract from CDC guidelines for healthcare
practioners):

Classical dengue fever is characterized by acute onset of high-grade
fever, frontal headache, retro-orbital pain, myalgias, arthralgias, and
often a maculopapular rash. In addition, many patients may notice a
change in taste sensation. Symptoms tend to be milder in children than in
adults, and the illness may be clinically indistinguishable from influenza,
measles, or rubella. The acute phase may last up to one week, with a
prolonged convalescence characterized by weakness, malaise, and
anorexia. Treatment based on symptoms is recommended.

Prof. Galdiero
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Dengue Hemorrhagic Fever (DHF)
DHF - potentially deadly complication of dengue. It
appears to be an immunopathological consequence of
infection of a person who has already developed
immunity to one serotype of Dengue virus with &
virus of anot her serotype, although the mechanism is
not fully understood. It may well involve an immune
enhancement whereby there is increased uptake of
virus coated with non-neutralizing antibody
(developed during an earlier infection with &
different serotype) into macrophages via the Fc
receptor. Virus replicates in macrophages and sc
there is an increased virus load. Also macrophages
become activated and release inflammatory
cytokines. The immune enhancement by non-
neutralizing antibody complicates prospects for
vaccine development. Disease is more severe in
children and the presence of maternal antibody in
infants may result in DHF even from afirst infection
with Dengue virus. There are four serotypes of
dengue virus, multiple serotypes circulate in Asia,
Africa and the Americas. | n DHF, increased vascular
permeability is a major problem.
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Clinical features (edited extract from CDC guidelines for healthcare
practioners):
Dengue hemorrhagic fever (DHF) may resemble classical dengue or other viral
syndromes in the first few days of illness. Patients with DHF may have fever
lasting 2 to 7 days and a variety of nonspecific signs and symptoms; At about
the time the fever begins to break, however, the patient becomes restless and
lethargic, shows signs of circulatory failure, and develops hemorrhagic
manifestations. The most common of these manifestations are skin
hemorrhages such as petechiae, and purpura or ecchymoses. Most patients
develop thrombocytopenia and hemoconcentration, the latter as a result of
plasma leakage from the vascular compartment. These patients have dengue
shock syndrome (DSS), which if not immediately corrected, can lead to
profound shock and death. Early signs of DSS include restlessness, cold
clammy skin, rapid weak pulse, and narrowing of pulse pressure and/or
hypotension. Fatality rates in countries that are not prepared for this disease
may be very high. Dengue hemorrhagic fever/DSS is most severe in children
under 15 years old, but it can also occur in adults. Fortunately, DHF/DSS can
be effectively treated by fluid replacement therapy, and if diagnosis is made
early, fatality rates can be kept below 1%. Thus, it becomes very important
that both the medical and lay communities learn to recognize this disease.
Once a person is infected, the key to survival is early diagnosis.
Patients thought to have dengue should be given acetaminophen preparations
rather than aspirin, because the anticoagulant effects of the latter may
aggravate the bleeding tendency associated with dengue infection.
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Mature Dengue-2 virus particles replicating in five day old tissue culture cells.

Prof. Galdiero 39


http://www.sunhope.it

www.sunhope.it Dicembre 2006

High-power view of heavy fibrin depositis in small arteries, almost occluding
the lumen. From a section of pancreas of a patient who died from dengue
hemorrhagic fever.
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A large subcutaneous haemorrhage on the upper arm of a patient
with dengue haemorrhagic fever
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Aedes albopictus mosquito feeding. This mosquito is a secondary vector
for dengue in South-east Asia. It recently extended its range into Africa,
the New World and Australia, increasing the risk of the spread of
arbovirus infections.

Prof. Galdiero 42


http://www.sunhope.it

Dicembre 2006

World Distribution of Dengue - 2000

[1 Arcas infested with Aedes aggypt

B Areas with Aedes aecyoti and dengue epidemic activity

CDC
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Distribution of Aedes aegypti (red shaded areas) in the Americas in 1970, at
the end of the mosquito eradication program, and in 1997.

1970 1997
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Reported cases of Dengue hemorrhagic fever - 1970's to 1900's
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Global Distribution of
Yellow Fever, 1996

_ | Aveas endemic with yellow fever
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YELLOW FEVER VIRUS (Flavivirus family)
Yellow fever (hemorrhagic fever)

This is a disease that is only found in Africa and South America. In South
America, the disease is sporadic and occurs in forested areas. In Africa,
yellow fever occurs mostly in the rainy season in the west and central
areas of the continent
This disease is transmitted by mosquitoes. Natural hosts of the virus
include monkeys and man. It has an urban and a jungle cycle. Infection
results in severe systemic disease, hemorrhages, degeneration of the liver,
kidney and heart. The case-fatality rate can be 50%. There is an
effective vaccine (attenuated strain called 17D). There are sometimes
mild effects (head ache, malaise) of the vaccine within days of
administration in a few recipients (less than 5%) but there have been
reports of severe illness (fever, hepatitis and multiple organ failure) in
seven patients in the past six years

Prof. Galdiero 47


http://www.sunhope.it

Dicembre 2006

RABI ES

Rabies virus belongs to the family: Rhabdoviridae. (Greek:
Rhabdos: rod). They can infect a variety of animals and plants

Worldwide, it is estimated that approximately
55 000 persons die of rabies each year.

Prof. Galdiero
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Rhabdoviruses

Species

Distribution . Disease
infected
. . VeS|cuI_a_r . . Cattle, pigs Acute, self
Vesiculovirus stomatitis virus Carribean horse limitin
(VSV) 9
Many mammals Slow
Lyssavirus Rabies virus Worldwide including o
progressive

humans

Plant
rhabdoviruses

Mammals, fish,
birds,
arthropods

Other animal
rhabdoviruses
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Negative stain electron micrograph of rabies virus
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G glycoprotein
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M protein

lipid bilayer membrane

helical nucleocapsid (RNA plus
N protein)

General structure of a rhabdovirus
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The cycle of rabies infection and replication
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Structure of rhabdoviruses
Rhabdoviruses are negative strand RNA viruses; that is they have a single strand
of RNA that is anti-sense to the messenger RNA needed to code for viral proteins.
This means that the RNA cannot code directly for protein synthesis and must be
copied to positive strand mRNA. As a result, the virus must carry its own RNA-
dependent RNA polymerase.

As their name suggests these viruses are rod shaped. They have one end that is
rounded and are often referred to as bullet-shaped. Each virus particle is up to
100nm diameter and 400 nm long but this is very variable. They have an envelope
derived from the host cell plasma membrane. The virus has only five proteins.

G (Surface) Protein. This is the surface glycoprotein spike and exists as trimers.
There are about 1200 G proteins (400 trimers) per virus patrticle. It is a
transmembrane protein with an N-terminal signal sequence. The G protein binds
to cellular receptors and is the target of neutralizing antibodies. There are three
sugar chains that are N-glycosidically attached. Penetration of the virus into the
cytoplasm takes place in the endocytic pathway and not at the plasma membrane.
This is because the G protein trimer undergoes a change in conformation at pH
6.1 which stabilizes the trimer and probably allows a hydrophobic region of the
molecule to become exposed and to embed in the membrane of the cell to be
infected.

M (matrix) protein. This is a peripheral membrane protein (originally M stood for
membrane) that appears to line the inner surface of the viral membrane, though
this remains somewhat controversial. It may act as a bridge between the
membrane or G protein and the nucleocapsid.
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Nucleocapsid. This is the infectious
ribonucleoprotein core of the virus. Itis a
helical structure that lies within the
membrane. In negative stain electron
micrographs the nucleocapsid has a
striated appearance.

N (Nucleoprotein) protein. This is the
major structural protein and covers the
RNA genome. It protects the genome from
nucleases and holds it in a conformation
that allows transcription

L (Large) protein and NS (nonstructural,
otherwise known as P (phospho))
protein together form the RNA-dependent
RNA polymerase or transcriptase. The L
protein has a molecular weight of 240
kiloDaltons and its gene takes up 60% of
the genome
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Rabies
Transmission

Rabid animals become aggressive and harbor the virus in saliva and thus

transmission is frequently via animal bites. In rare cases, rabies has been
transmitted by corneal transplant or transplant of other tissues, or

through contact of infected saliva with mucosal membranes or an open
wound in the absence of a bite. The CDC states: “Inhalation of aerosolized
rabies virus is also a potential non-bite route of exposure, but other than

laboratory workers, most people are unlikely to encounter an aerosol of
rabies virus”. It has been suggested that people in infected bat caves may

be exposed to aerosolized virus. Most bats are not infected
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Disease

The virus binds to nerve or muscle cells at the site of the inoculation via
nicotinic acetylcholine receptors. Here the virus can remain for a prolonged
period of time (up to several months). The virus can replicate in muscle cells
at the site of the bite with no obvious symptoms. This is the incubation
phase.

The virus then moves along the nerve axons to the central nervous system
using retrograde transport. The virus arrives at the dorsal root ganglia and
the spinal cord. From here, spread to the brain occurs. A variety of cells in
the brain can be infected including in the cerebellum, the Purkinje=s cells
and also cells of the hippocampus and pontine nuclei. This is the prodromal
phase. Infection of the brain leads to encephalitis and neural degeneration
although elsewhere the virus seems to cause little in the way of a
cytopathic effect. Involvement of the brain leads to coma and death. This is
the neurological phase and during this period, the virus can spread from the
central nervous system, via neurons, to the skin, eye and various other sites
(adrenals, kidneys, pancreatic acinar cells) and the salivary glands.

Prof. Galdiero 56


http://www.sunhope.it

www.sunhope.it Dicembre 2006

Disease
There are various factors that determine the timing of the onset of
symptomatic rabies but most important are the number of virus particles in
the infection and how close the bite is to the brain. The immunological
status of the patient is also important. It should be noted that the immune
response to naturally acquired virus is slow and a good neutralizing response
is not seen until the virus has reached the brain which is too late for
survival. Cell-mediated immunity plays little role in a rabies infection. Rabies
Is almost always fatal and only three survivors of symptomatic rabies have
been documented. Nevertheless, a good immune response that eliminates
the infection, can be achieved using a vaccine even after infection because
of the long incubation phase.
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Epidemiology
Rabies is usually transmitted by an animal bite. Worldwide
most cases arise from a dog bite. Canine rabies is prevalent in
Latin America, Asia and Africa.

In recent years (1990 - 2004), in the US the majority of
cases (35 out of 47) have been associated with bat rabies; of
the remaining cases, two were acquired in the US (one
dog/coyote like-strain and one raccoon strain) and 10 were
acquired outside the US (all dog/coyote like strains).
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Many animals in the US are infected with rabies viruses, including raccoons
(especially along the eastern seaboard states), skunks, coyotes, and foxes.
Small rodents are rarely infected, but there have been cases reported,
especially in woodchucks. Dogs, cats and cattle are potential vectors - in
the US immunization of pets has lessened the risk of pets acquiring rabies
from wild animals. Bats also carry rabies, although most bats are not
infected. Bats have very small, sharp teeth, and people who are bitten may
not be aware of the bite, or do not bother to do anything about it. With
most bites from other rabid animals, the victim normally seeks treatment
because the bite is more serious and also because the animal appeared to
behave in a suspicious fashion; the level of awareness seems to be lower
for suspiciously behaving bats. Immunization of pets and prompt response
for bites from most suspicious animals may explain why bat-transmission
of rabies has been the predominant mode of transmission in recent years.
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In many cases of bat-associated rabies, there is no record of a bite. In some
cases, the victim or their family may be aware that they handled a bat or
that an oddly behaving bat was found (e.g. a bat which is active by day, is

easily approached, is unable to fly, is in a room in a house or on a lawn).
However, if the victim is not able to answer questions it may be difficult to
obtain a history of bat contact since they may not have found the incident
worth mentioning to anyone.

Human to human transmission has occurred in a few cases of corneal
transplants (when it was not realized that the encephalitis was due to
rabies). This has led to stricter criteria in screening of potential donors for
encephalitis so that those who might have rabies (or Creutzfeld-Jakob
disease) are not accepted. Recently (2004) an organ donor who died of a
brain hemorrhage also had rabies and it was transmitted to 4 recipients.
Apart from transplant cases, no human-human spread of the disease has
ever been documented.
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1. Raccoon is bitten
by a rabid animal

2. Virus enters wound
via saliva

3. Virus spreads
through nerves to
spinal cord and brain
4. Incubation period of
3-12 weeks with no
symptoms

5. In brain the virus
replicates and spreads
to other tissues
including the salivary
glands. Signs of
disease occur

6. The animal dies
within a week

- 4 ‘I.Iiirus replicates in -

B. Virus travels from
brain via nerves to
other issues such as
eye, kidneys, salivary
glands

orsal root ganglion N =T =
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TR peripheral nervous
system
e Moves by retrograde
1. Virus enters | transport

via animal bite T w
' I 2 Virus replicates in
muscle at site of bite
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Diagnosis

Overt symptoms clearly define symptomatic rabies in people who
suffer animal bites but by this time, therapeutic intervention is
too late. After a bite, laboratory tests can determine whether
an animal is indeed rabid. The presence of rabies virus in an
animal or an infected person is determined by multiple tests:
Serology (neutralizing serum or cerebrospinal fluid antibodies in
an unvaccinated person are diagnostic but usually are only
detectable late in disease).

Immunofluorescence antigen determination using biopsy skin,
brain or corneal specimens (figure 8). A full thickness nuchal skin
biopsy (skin biopsy from the nape of the neck in which the
observer looks at the nerves at the base of the hair follicles) or
brain biopsy can be examined for rabies antigen using a direct
fluorescent antibody test.

Prof. Galdiero

62


http://www.sunhope.it

www.sunhope.it Dicembre 2006

Saliva may be tested for rabies virus RNA by RT-PCR (reverse
transcription-polymerase chain reaction) or by isolation of the virus.
Histologically very characteristic is the presence of Negri bodies. These
are eosinophilic intracytoplasmic inclusions formed by aggregates of
nucleocapsids in neurons of about 50 to 80% of infected humans (table 3
and figure 7). They are typical of rabies, but the results need to be read by
someone experienced with rabies and there can be false positives - so all
such results need to be confirmed by another method.

Other tests include the growing of virus in the brains of mice or in culture,
after which antigen tests are used to determine the presence of virus. Also
anti-rabies antibodies can be detected BUT only very late in the disease.
Polymerase chain reaction (PCR) can also be used to detect virus
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Negri body in brain cell
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Histopathology of rabies, brain. Characteristic Negri bodies are
present within a Purkinje cell of the cerebellum in this patient who
died of rabies.
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Direct fluorescent antibody test (dFA)
The dFA test is based on the principle
that an animal infected by rabies virus
will have rabies virus protein (antigen)
present in its tissue. Because rabies is
present in nervous tissue (and not blood
like many other viruses), the ideal tissue
to test for the presence of rabies
antigen is brain.
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VIRAL DISEASES TRANSMITTED BY RODENTS

ARBOVIRUSES - RODENT BORNE
Symmet

Envelope

Arenaviridae family

single strand RNA 2N
yes helical  ambisense @

segmented

Bunyaviridae family I

single strand
yes helical negative sense
segmented
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Lassa
Manchupo
Junin

Whitewater Arroyo

Lymphocytic
choriomeningitis virus
(LCMV)

ARENAVIRUS FAMILY

DISEASE

Lassa fever
(hemorrhagic fever)

Bolivian hemorrhagic
fever

Argentine hemorrhagic
fever

Whitewater Arroyo
hemorrhagic fever

Lymphocytic
choriomeningitis

OCCURRENCE

Africa

South America

South America

Western United States

Widespead
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All of the above arenaviruses have a rodent vector. The
arenavirus-associated hemorrhagic fevers have a high case-
fatality rate (5 - 35%). The arenaviruses seem to establish
persistent infections easily in certain rodents, which get a viremia
and a viruria, and shed virus in urine, stools and saliva. Humans are
thought to acquire infection from contact with contaminated
materials, contaminated food, or aerosolized droppings, nesting
materials, etc. Disease in humans often show the following:
dehydration, hemoconcentration, hemorrhage, shock syndrome,
cardiovascular collapse. Recently (1999-2000) there have been
reports of three deaths apparently due to a North American
arenavirus (Whitewater Arroyo). It is not clear if there are
other unrecognized cases of this virus or what the case fatality
rate is.
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Lymphochoriomeningitis is acquired from close contact with rodents or
rodent contaminated materials or in rodent breeding facilities. Infections
are frequently asymptomatic. Clinical infections are not usually fatal, but
there may be some long-term complications. It is not associated with
hemorrhagic fever, but can cause meningitis, encephalitis, myelitis.
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The incubation period of LCMV infection is usually between 8 and 13 days. A
characteristic biphasic febrile illness then follows. The initial phase, which
may last as long as a week, typically begins with any or all of the following
symptoms: fever, malaise, anorexia, muscle aches, headache, nausea, and
vomiting. Other symptoms that appear less frequently include sore throat,
cough, joint pain, chest pain, testicular pain, and parotid (salivary gland)
pain. Following a few days of remission, the second phase of the disease
occurs, consisting of symptoms of meningitis (for example, fever, headache,
and a stiff neck) or characteristics of encephalitis (for example,
drowsiness, confusion, sensory disturbances, and/or motor abnormalities,
such as paralysis). LCMV has also been known to cause acute hydrocephalus,
which often requires surgical shunting to relieve increased intracranial
pressure. In rare instances, infection results in myelitis (inflammation of
the spinal cord) and presents with symptoms such as muscle weakness,
paralysis, or changes in body sensation.
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Dobrava virus - field
mouse

Puumala virus - bank
vole

Sin Nombre virus
(SNV) - deer mouse

VIRUS AND VECTOR

Seoul virus - domestic
rat

Hantaan virus - field
mouse

BUNYAVIRUS FAMILY - HANTAVIRUS GENUS

DISEASE

Korean hemorrhagic
fever

Hemorrhagic fever
with renal syndrome

OCCURRENCE

Southeast Asia

Hemorrhagic fever

with renal syndrome Europe, Asia

North and South
America

Hantavirus pulmonary
syndrome (HPS)
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The hantavirus genus differs from other members of Bunyaviridae in that
members are transmitted by rodents (rather than arthropods). Each
hantavirus is only transmitted by a limited number of general/species of
rodent. Infected rodents can spread virus via saliva, urine (they get a viruria)
or droppings. When fresh urine, droppings or recently contaminated nesting
material is swept up or disturbed, the virus can be aerosolized and inhaled.
Some of these viruses can cause severe disease, but even for these viruses
many infections are sub-clinical, or very mild and never diagnosed.

i) Associated with hemorrhagic fever with renal syndrome (HFRS)
Korean hemorrhagic fever has a case-fatality rate of about 7%. Other
members of the hantaviruses which cause HFRS (hemorrhagic f ever with
renal syndrome) tend to have a lower fatality rate. Transmission appears to
be via inhalation of, or contact with, rodent urine, droppings or saliva.

ii) Associated with severe pulmonary syndrome
These are a newly recognized (1993) group of hantaviruses in North and
South America that is transmitted by rodents (by inhalation or contact with
excreta) and causes Hantavirus Pulmonary Syndrome (HPS) rather than
hemorrhagic fever.
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These hantavirus pulmonary syndrome viruses have a high case fatality rate
of ~36%. The viruses are widely distributed throughout the US but
relatively rarely cause human disease - about 380 known cases so far in the
US. Initial symptoms often include fever, myalgia, nausea, vomiting and a
cough; this may progress to dizziness and shortness of breath as lungs fill
with fluid followed by acute respiratory distress. There are a several
hantaviruses which have been associated with this syndrome, one of the best
known of the United States HPS-associated viruses is Sin Nombre virus
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Bartonelle

Gram negativi. Parassiti intracellulari

Peculiare meccanismo di azione patogena: lesione delle cellule
parassitate (emazie ed endoteli capillari) e produzione di fattori in
grado di stimolare la proliferazione di cellule endoteliali dei capillari e
delle piccole vene

Bartonella bacilliformis trasmessa attraverso artropodi vettori
Bartonella henselae inoculazione traumatica del batterio
Bartonella quintana trasmessa attraverso artropodi vettori
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Bartonella bacilliformis ...la storia

Nel 1875, in Peru, tra Lima ed Oroya, si verifico un focolaio, caratterizzato
da febbre ed anemia.

Nel 1885, uno studente di medicina Daniel Carrion si inoculo con
materiale prelevato da una verruca peruviana. Poco dopo comincio a
manifestare i sintomi della febbre di oroya e mori un mese piu tardi.

Solo piu tardi Alberto Barton scopri I'agente eziologico della “ malattia di
Carrion”

Prof. Galdiero
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Bartonella bacilliformis

* Febbre di Oroya o verruca peruviana Malattia di Carrion

e Parassita delle emazie e delle cellule endoteliali. Trasmessa
attraverso un pappatacio (flebotomo della famiglia Psychodidae)
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Bartonella bacilliformis

o P.l: 2-3 settimane
Forma acuta con febbre elevata (anemia emolitica febbrile)

l

Superamento della fase acuta
I'infezione si mantiene a livello subclinico per lunghi periodi

}

Manifestazioni cutanee angiomatose di tipo verrucoide
(verruca peruviana)
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Bartonella bacilliformis
Diagnosi

Diagnosi di infezione

| solamento colturale dal
sangue

Colorazione di Giemsa: batterio
al’interno dei globuli rossi
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Chronic Phase: Peruvian
wart (Verruga Peruana)

Chronic Phase: Peruvian
wart (Verruga Peruana)

My Demioiis willh oaei bbb infectian

Prof. Galdiero 82


http://www.sunhope.it

www.sunhope.it Dicembre 2006

Bartonella henselae
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Bartonella henselae

 Labartonellosi puo colpire sia il cane che il gatto.
Gatto: a differenza del cane, anche se infetto, non manifesta nessun
sintomo ma puo trasmettere I'infezione all’'uomo attraverso graffi e
morsi.

La trasmissione da gatto a gatto avviene attraverso l'ingestione di
pulci che precedentemente hanno fatto un pasto di sangue in un gatto

con batteriemia
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Bartonella henselae

UOMO: incubazione 4-6 gg
0.5to 1-cm

Pustola (con adenopatia satellitare)
e febbre elevata (40% dei casi)
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Forme cliniche atipiche: sindrome
oculo ganglionaredi Parinaud
(congiuntivite) dovuta ad auto-
inoculazione

Associata anche con: Angiomatosi
bacillare (proliferazione dell’endotelio
e formazioni di noduli. Diagnosi

differenziale con Kaposi)

Pelios epatica/splenica (lesioni a
livello epatico e splenico: laghi venosi)

Angiomatosi bacillare presenza di noduli nel
sottocutaneo a causa della proliferazione
dell’endotéelio di piccoli vasi Sede preferenziale: cute
ma possibili anche a livello encefalico linfonodi,
appar ato respiratorio
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Ospitenormale

Malattia del graffio di gatto

Sindrome oculo-ganglionar e di
Parinaud

Ospite immunocompr omesso
Angiomatos bacillare

Pelios epatica e splenica
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Bartonella quintana

This human pathogen causes trench fever, a disease that affected more
than one million soldiers during World War | and has reemerged
among homeless individuals in some urban areas.

Symptoms may include sudden fever, lack of energy and skin rashes. The
bacterium is transmitted by the human body louse Pediculus humanus

Trasmessa tramite i pidocchi
Pl: 15-30 giorni

Febbre quintana
Complicazione endocardite

Prof. Galdiero 88


http://www.sunhope.it

www.sunhope.it Dicembre 2006

Rickettsie

Parassiti intracellulari obbligati

Gram negativi dotati dello “spazio cristallino” (protezione e adesione)
Reservoir: mammiferi

Trasmissione: artropodi vettori

Parassiti di cellule endoteliali del sistema micro-circolatorio (capttart—>

Lesioni della cellula con distruzione delle membrane intracellulari
RER)

Uccisione cellula endoteliale

Formazione trombi ialini
(cute) esantemi maculo papulari o petecchiali
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s

R. dlasuperficie di cellule endoteliali ...

fagocitos ...R. al’interno del citoplasma

http://pathmicro.med.sc.edu/mayer/ricketsia.htm
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LeR. crescono
all’'interno del citoplasma

LeR. fuoriescono dalla cellula

http://pathmicro.med.sc.edu/mayer/ricketsia.htm
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Rickettsie

Gruppo del dermotifo (Rickettsia prowazeky: tifo epidemico e
sporadico

e Rickettsia typhi : tifo murino)

Gruppo della febbre maculosa (Rickettsia rickettssii e conorii e
akarii) febbre maculosa delle montagne rocciose e febbre
bottonosa)

Febbre fluviale del Giappone Rickettsia tsusugamushi
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Rickettsia prowazeky e Rickettsia typhi

Gruppo del dermotifo:

1) Rickettsia prowazeky tifo epidemico e tifo sporadico

Elevata mortalita con manifestazioni esantematiche petecchiali

Vettore pidocchio degli abiti

| batteri, presenti nelle feci del vettere— grattamento— inoculo

P.l: 8 giorni (rash maculopapulare petecchiale emoraggico dal tronco
alle estremita , febbre)

Malattia di Brill Zinsser: si manifesta in seguito ad una recrudescenza
di unainfezione da R.P. clinicamente guarita, ma con il persistere
dell’infezione a livello sub-clinico

2) Rickettsia typhi Tifo murino o endemico. Trasmessa all'uomo tramite
la pulce del ratto. Rappresenta una delle piu comuni causa di
affezioni febbrili nei tropici. P.l. 1-2 settimane
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Rickettsia rickettssii, conorii e akari

Gruppo della febbre maculosa febbre cefalea esantema maculo-
papilare
- O >
1) Febbre maculosa delle montagne rocciose (R.R)
2) Febbre bottonosa del Mediterraneo (R.C.) zecca del cane
3) R. Vescicolare (R.A)trasmessa da un acaro che infestail topo di
campagna lesioni eritematose e maculo papulari localizzate al viso
e alle estermita
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Febbre maculosa delle montagne rocciose
(R.R)

Epidemiology - Rocky Mountain spotted fever is the most common
rickettsial disease in the United States with 400-700 cases occurring
annually

While the disease was originally described in the Rocky Mountain
states, it is now most common in the South Central states, including
South Carolina.

The organism is transmitted by the bite of an infected tick with most
infections occurring from April through September. The rickettsia in
tick are in a dormant state and must be activated by the warm blood
meal and released into the saliva of the tick.

Dermacentor variabilis
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Febbre maculosa delle montagne rocciose
(R.R)

» Clinical syndromes - Rocky Mountain spotted fever begins with the
abrupt onset of fever, chills headache and usually 2-12 days
after the tick bite. Patients may not recall being bitten by a tick.

 Rash usually (90% of cases) appears 2-3 days later. The rash begins
on the hands and feet and spreads centripetally towards the trunk

* Initially the rash is but in the later stages may become
and hemorrhagic
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