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1. Introduction

Thisdocument setsout diseasestransmitted to humansfrom animals, in particular
pets.

What'scovered?

VCEBIology — Unit 3 - Signatures of Life
Area of Study 2: detecting and responding

Outcome 2
Describe and explain coordination and regulation of an organism’simmune

response to antigensat the molecularlevel.

examine disease causing organisms
prepare a listing of a vaccination schedule
examine bacterial, viral, fungal and eukaryotic pathogens

FACT

Approximately 64% of Australian householdshave at least one pet.
Australia hasthe highestincidence of pet ownership in the world.

Most dissasesare speciesspecific eg. humansdon’t catch cat flu.
But...approximately 50 zoonoseshave been reported in Australia, so thisdiscussion
will focuson a few of the more common occurring diseasesthat school students
may come into contact with.

2. Bacteria

Common zoonotic bacteria include speciesof campylobacter, streptococcus
and straphylococci. These generally respond to antibiotics. Asan example:
persistent streptococcolinfectionsin catscan cause tonsillitisand pharyngitisin the
owners.

Campylobacteriosis

What isit: - isaninfectiousdisease, a type of gastroenteritis, caused
by bacteria of the genusCampylobacter
- the Campylobacterorganism isactually a group of spiral-
shaped bacteria that can cause disease in humansand
animals
- most human illnessiscaused by one species, called
Campylobacterjejuni, but 1% of human Campylobacter
casesare caused by other species.
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Where isit: - Campylobacterjejunigrowsbest at the body
temperature of a bird and seemsto be welladapted to
birds, who carry it without becoming ill
- Campylobacterbacteria are found in animalssuch as
poultry, birds, cattle and household petsincluding puppies
and kittens.

What doesitdo: - mostcasesare associated with handling raw poultry or
eating raw orundercooked poultry meat (also drinking
unpasteurized milk orcontaminated water)

- mostcommon bacterial cause of diarrheal illnessin the
USA.

Cat bite and scratch infections

FACT
Dog and cat bite infectionsare the most commonly suffered zoonosisin Australia.

Mouthsof dogs, catsand humanscontain huge numbersof dangerousspeciesof
bacteria. The penetration bite will push these bacteria deeply into the skin and
underlying tissuescausing infection and resulting in pain, inflammation and
swelling.

Pasteurella

What isit: - ispossbly the mostcommon bacterial zoonosisarising
from cat biteg scratches. Pasteurella multocida, isa small,
non-motile, gram-positive bacilli.

Where isit: - carried in the mouthsof up to 75% of cats.

What doesit do: - human infection occursby wound infection from bites

and scratches
- usually with local inflammation around the bite or scratch,
possbly leading to abscessformation.

Cat Scratch Disease (Cat Sratch Fever, Bartonellosis)

What isit: - Bartonella henselae (formally Rochalimaea henselae), is
the most common cause of chronic swollen or infected
lymph nodes(lymphadenopathy).

Where isit: - the disease issgnificantly associated with the owning of
intact (non-neutered) cats, catsthat had fleas, catsthat
scratch and catsthat use indoor litter trays
- the association with fleasand litter-boxesmay indicate
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that the bacteria may also occurin blood and urine of cats,
aswell asthe saliva

- catsare unlikely to be the only source of infection

- othersmallmammalscarry Bartonella, but humansare
more likely to interact with catsthan with other carriers, so
the catisgenerally blamed.

What doesitdo: - swollen orinfected lymph notesare often at the site of a
cat scratch; other symptomsinclude: fever, fatigue,
headache and lossof appetite
- while thought to be a disease of children and
adolescents, nearly 45% of casesoccurin adults
- antibiotic treatment forboth cat and owneris
recommended.

Dog Related Bacterial Infections

It hasbeen observed that when people track dog waste onto a new shag carpet,
they are not concerned about salmonella orintestinalworms(Toxocara); they get
angry because of the filth.

HISTORY — Picking up after your dog

On August 1, 1978, Public Health Law 1310 went into effect in New York City,
requiring allownersof dogsto clean up after theiranimalsin city streetsand parks.

Contrary to all expectations, it wasa resounding success, partly because it was
strenuously enforced. Other UScities— Boston, Philadelphia and Chicago, for
example —have smilarlaws, but there wasno official encouragement for
compliance orenforcement.

Also, contrary to expectations, there wasno real increase in the number of animals
surrendered to shelters, neither wasthere any significant drop in the number of
adoptions.

Salmonella
Faecal-oral route

What isit: - over 1,800 food-poisoning typesof Salmonella bacterium
exist, e.g. Salmonella Typhiisthe cause of Typhoid fever
(rarely occursin the Western world today).

Where isit: - the Salmonella bacteria ismore common in the faecesof
catsfed raw meat or those that catch wild birds.

What doesitdo: - infection followsa faecal-oral route
- known forcausing food poisoning worldwide
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Anthrax (Bacillusanthracis)

What isit:

History:

Where isit:

What doesitdo:

Vaccination:

- rod-shaped, spore forming bacteria with tough shelled
capsule that helpsit survive unfavourable conditions. Spores
are dormant form of bacterium that can survive in soil for
years

- If sporesfind themselvesin a warm moist environment —
like insde the body —they will then germinate and multiply.

- first bacterium shown to cause a disease

- in 1877, Robert Koch grew Bacillusanthracisa pure
culture, and produced experimental anthrax by injecting it
into animals

- itwasn’t until 1954 that scientistspinpointed exactly how
anthrax bacteria cause disease.

- host animalsinclude sheep, goats, cattle and horses.

- Anthraxisnot contagious; it cannot be spread from one
person to another
- there are three different formsof infection:
Cutaneousinfection (break in skin)
Intestinal infection (eating undercooked meat)
Pulmonary orrespiratory infection (inhaling spores)
Soresgerminate and multiply once inside the body,
producing a toxin thatisreleased into the bloodstream. The
usual incubation period isabout seven days. Pulmonary and
intestinal anthrax are more lethal because symptomstake
longerto appear (atleast two/three days) so treatment
comestoo late. The toxin starvesthe tissuesof oxygen, and
eventually inducesrespiratory and heart failure
- treated with high dosesof antibioticssuch as
ciprofloxacin (Cipro), but also penicillin, erythromycin,
tetracycline.

- Overl20yearsago, Pasteurand Greenfield developed
an in vitro procedure forproducing a live-attenuated
Bacillusanthracisbacterial culture capable of protecting
livestock from anthrax disesase. Most developmentshave
used live-attenuated strains, bacterial supernatantsor
protein subunit approaches. Recently, novel plasmid DNA
(pDNA) approachesto a safe and effective anthrax
vaccine have been proposed. The USA manufacturesa
vaccine foranthrax, but thisisnot registered in Australia, as
the vaccine isonly recommended for those at high risk of
exposure. The vaccine can, however, be imported by
special arrangementswhen itisneeded. The vaccination
itself involvessix doses, three given two weeksapart followed
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by three additional injectionsgiven at 6, 12, and 18 months,
afterthe first dose. An annual boosterisrequired to maintain
ongoing immunity.

Tuberculosis (TB) (Mycobacterium tuberculosis)

What isit: - responsble for 3 milion deathsworldwide each year -
more than any otherinfectiousdisease.
- one third of the world’spopulation isthought to be
infected with TB.

Where isit: - primatesin zoosare at risk from there keepersand vice
versa
- amajorimpediment fordiagnosisand control of TB has
been the lack of sensitive diagnostic testscapable of
detecting infected individualsbefore they become
infectiousto othersin the community
- TBin primatesiscaused by the same Mycobacterium
(genus).
- primatesare traditionally tested with a skin test in the
eyelid, a difficult and distressing procedure for the animals.

What doesit do: - early during infection the body initiatesanotherdefence
against the attacker
- human immune sysstemsactivate white blood cells,
including killer T-cellswhich seek and destroy M. tuberculosis.

Vaccination: - In 1921 two Fench bacteriologists Calmette and Guerin,
discovered the first ever-viable vaccine for tuberculosis (TB).
The bacille Calmette-Guerin, or @CGGsa vaccine derived
from the mycobacterium that causesbovine TBwhich is
harmlessto the human body but which generates
immunological resistance against Mycobacterium
tuberculosis, the form of the disease which isdeadly to
humans. Calmette and Guerin@discovery wasa majorboost
forworld health and remainsin use to thisday. No more
effective clinical method for protection against the disease
hasbeen discovered.

Psittacosis (Chlamydia psttaci)
What isit: - also known asparrot feveror ornithosis.

Where isit: - mainly found in birds, but also mice, guinea pigs, rabbits,
cats, frogs, and some ruminants
- birdsare the main reservoir of human infection, however,
25% of human caseshave no history of avian contact
- inhaling dust containing faecal matter from infected birds
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What doesitdo:

isthe main form of transmission. The virusmay survive in dust
for several months.

- clinical signsare an upperrespiratory infection which can
cause pneumonia in humans. These signsare most severe in
immunosuppressed individuals (young, old, sick).

Agricultural/ Production Animals Bacteria

Leptospirosis

What isit:

Where isit:

What doesitdo:

Vaccination:

- isa contagiousbacterial infection caused by several
speciesof the genusleptospira, a spiral-shaped
microorganism (spirochete).

- itisusually contracted from the urine of infected animals
orfrom contaminated water.

- itismostcommon in pigsand cattle, but sometimes
occursin sheep,dogsand cats.

- the disease getsinto the body through cutsin the skin
and through the liningsof the eyes, nose and throat.

- Immunisation isby farthe most practical method of
controlling leptospirosis. Veterinary consultation isdesirable
at the start of a vaccination program. Calvesare
vaccinated when 6-8 weeksold, and again about sx weeks
later. A vaccine isnow available which combines5in 1
leptospirosisvaccinesforuse in cattle. Vaccination of
purchased cattle must not be overlooked.

Q fever Coxiella burnetti (coccobacillus)

What isit:

History:

Where isit:

- asmallgram-negative organism that livesinside acid
lysosomes

- the reservoirin nature includesmammals, birdsand ticks;
the last isan important vectorin infecting mammals

- astrong association between the disesase and exposure
to farm animals exists.

- firstdescribed in 1935, found in abattoir workersand
subsequently named Q (query) Fever.

- itiscaught by breathing infected material (including
contaminated dust) from the afterbirth, birth fluidsand
excreta of infected animals

- itisalso caught by drinking unpasteurised milk, and by
contact with contaminated straw, wool, hairor hides.
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What doesitdo:

Vaccinations:

Brucellosis

What isit:

Where isit:

- people with Q fever suffer fever, headaches, chillsand
muscle pains. The illnessoccasionally causeslong term
complications

because Q feveristransmitted via an inhalation route, it can
be used asa biological warfare agent.

- there isa vaccine called Q-Vax, which givesa high level
of protection against Q Fever - but it must be given before a
person becomesinfected. Employersat workplaceswhere
there isa high risk of Q fever should arrange for everyone to
be immunised with Q-Vax. Thiswill prevent Q Fever infection.
People must be tested before receiving Q-Vax, to make sure
they are not already immune to Q fever before they are
vaccinated with Q-Vax. Otherwise, they can have a severe
reaction to the vaccine. Testing involvesa skin test and a
blood test. Resultsof the skin test are ready seven dayslater.
If both testsare negative, and the personisnot allergic to
eggsand hasnot already been vaccinated, they can then
be vaccinated with Q-Vax

- Brucellosisisa bacterial disease that may effect various
organsofthe body

- isa zoonosisof both public health and economic
significance in most developing countries

- there are six speciescurrently known, of which Brucella
melitenss, Brucella suisand B. abortus(causesabortion in
cattle) have public health implications-a canine version,
B.canis, also exists.

- itismore likely to be found in people associated with
livestock

- where brucellosisexistsin sheep and goats, it causesthe
greatestincidence of infection in humans

- Brucellosisistransmitted through contaminated and
untreated milk and milk productsand by direct contact with
infected animals (cattle, sheep, goats, pigs, camels,
buffaloes, wild ruminantsand, very recently seals), animal
carcassesand abortion materials

- heattreatment proceduresof milk (pasteurization) must
be routinely applied. Although the disease in animalshas
been brought under control in several industrialized
countries, it occurssporadically in individualswho acquire
the infection abroad or by ingestion of unsafe animals
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productsand in occupationally exposed groupssuch as
farmers, veterinarians, laboratory and abattoir workers.

What doesitdo: - incubation period from 5-60 days; average of 1-2 months
- highly variable - acute and subacute brucellossare non-
specific
- irregular fever, headache, profound weaknessand
fatigue, chills, sweating, arthralgias, mylagias. Depression
and mental statuschangesaswell asosteoarticular findings
(i.e., sacrolliitis, vertebral osteomyleitis)

- fatalitiesare uncommon. No approved human vaccine is
available
- avoid consumption of unpasteurized milk and cheese.

3. Viruses

Most virusesare extremely speciesspecific.

FACT

A cat cannot catch a human common cold ashumanscannot catch Feline
Immuniodeficiency Virus.

Rabies
What isit: - Rabiesisa viral infection spread through saliva

Where isit: - ininfected animal transmitted via biting or by saliva
entering an open wound
- rabid catsgenerally exhibit the passive form of the
disease and rarely become furiousbiters, hence cat-human
transmissionsare rare.

What doesit do: - itattacksthe central nervoussystem and isalmost always
fatal
- documented casesof human recovery are extremely
rare
- vaccinesare available forcats, dogsand humans

Australian Bat Lyssavirus (ABL)

What isit: - the term @ ssavirusc&comprisesa group of viruseswhich fall
into seven related gene groups, one of whichiscommon
rabies
- several of the lyssavirusesgive rise to clinical disease in
batsand many have been shown to affect humansand or
domestic animalsin other countries, one example being
European bat lyssavirus.

© RSPCA Victoria Page 9




History:

Where isit:

What doesitdo:

- wasfirst identified in June 1996

- anew viruswasdiscovered in Australian bats. The virus
wasidentified asa member of the lyssavirusgroup, and a
close relative to common rabiesfound overseas.- since its
discovery, Australian bat lyssavirushaskilled two people in
Australia. Both of these individualshad a history of contact
with flying foxesor microbats, and it isnow known that strains
of virusfrom both typesof batscause disease in humans

- to date, lyssavirushasbeen isolated in both insectivorous
and fruit eating bats (flying foxes) from Queendand, New
South Wales, the Northern Territory, Victoria, and Western
Australia. Scientistsbelieve the virusispresent in bat
populationsthroughout the entire range of flying foxesin
Australia.

- hasbeen found in several speciesof flying foxesand bats
in Australia
- the National Centre for Disease Control state pre-
exposure vaccination should be recommended to those
occupationally orrecreationally exposed to bats, where
there isa risk of being bitten or scratched, forexample:

- Bat carers

- Veterinarians

- Wildlife Officers

- Veterinary laboratory staff

- Managersof display orresearch colonies

- Membersofindigenouscommunitieswho may

catch batsforconsumption
- Power line workerswho frequently remove

- in November 1996, a 39 year old woman from
Queendand who had recently become a bat handler,
became il with numbnessand weaknessin herleft arm,
progressing to coma and death from encephalitisin 20 days.
Samplessent to Australian Animal Health Laboratory (AAHL)
during herillnessconfirmed she had been infected with the
same bat lyssavirus

- inDecember 1998, a woman from Mackay was
diagnosed with the lyssavirusdisease and laterdied. The
woman wasbitten by a sick bat two yearsbefore the
infection wasfirst identified

- Australian health authoritiesbelieve that the Australian
bat lyssavirusposesa low public health risk. However they
strongly recommend that anyone scratched or bitten by a
bat should immediately wash the affected area with soap
and waterand contact theirlocal doctor
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Vaccination:

In laboratory animals, rabiesvaccine and rabies
immunoglobulin protectsagainst ABL

FACT

Australia®@rabiesfree statushasnot been altered asa result of the discovery of
Australia bat lyssavirus.

Research at the Centersfor Disesase Control and Prevention, Atlanta Georgia
(CDC) hasshown the vaccine used forclassical rabiescan also protect against
the Australian Bat Lyssavirus.

Cowpox

What isit:

Where isit:

What doesitdo:

Orf (poxvirus)

What isit:

- iscaused by an orthopoxvirus

- arange of poxvirusescause illnessesin humansand
animals, the most prominent being smallpox virus, which
causessevere disease in humansbut hasbeen almost
eliminated by intensive international vaccination.

- transmitted through a bite or skin wound

- degpite itsname, rodentsare the main reservoir of
cowpox; it spreadssecondarily to cowsand domestic cats
- catsare the source of about half of allhuman cowpox
virusinfections. They are usually infected having caught
infected rodentsbut direct transmission from cat to cat, or
human to human can occur. Feline Cowpoxisan
uncommon viruswhich causesskin lesionsin cats

- most likely to occurin people with poor immunity or pre-
existing skin disease

- in cattle, transmission isvia millershandsorteat clustersin
automated milking.

- there isno vaccine and treatment involvesantibioticsto
treat secondary bacterial infections

- the virusisresistant in the environment surviving many
monthsunderdry conditions

- usually causesskin lesions, although respiratory and ocular
sgnsmay occur following viraemia.

- the disease iscaused by infection with the Orf virusthat
belongsto the Parapoxvirusgenusthat also includesthe
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Where do we find it: -

What doesitdo:

milkerséhodule virus. Parapoxvirusisa member of the family
Poxviridae, which containsdouble-stranded DNA viruses
known to be the largest viruses

- avirusinfection of the skin contracted from sheep and
goats.

infectsmainly young lambsand goatswho contract the
infection from one another or possbly from persistence of
the virusin the pastures

- gpread by direct contact, particularly skin lesions, but also
from contact surfacessuch asfence post orfeeders(these
are called “fomites’)

- isnotuncommon among sheep farmers, shearers,
freezing workers, vetsand farmerswivesor their children who
bottle-feed lambs. Butchers, meat portersand housewives
are sometimesinfected from carcasses, especially sheep
heads. A smilarcondition, caused by a related virus, occurs
in dairy farmersand iscalled MilkersNodule

- children may acquire it from playing on infected pasture.

- blistersappearinitially in the area of contact and may
become red and ooze pus

- human lesionsare caused by direct inoculation of
infected material.

Severe Acute Respiratory Syndrome (SARS)

What isit:

Where isit:

What doesitdo:

- first observed in Chinese Province in February 2003
classfied by April 2003 asa new coronavirus (not the
recently appeared bird influenza, asfirst thought).

- studieshave suggested that the earliest casesof SARS
were due to contact during daughterordue to so-called
‘wet markets, where certain wild animal speciesare
consumed asdelicaciesin southern China.

- Severe Acute Respiratory Syndrome isa lung infection (a
form of pneumonia). Itiscaused by a virusand spreadsfrom
person to person, but only to people who are in close
contact with an infected person who isunwell. Diagnostic
testsare currently being developed for the virus

- people with SARShave a high fever (over 38 degrees
Celsius), feel short of breath and have a dry cough. With the
fever, people may have a bad headache, are confused,
feel generally sick and have body achesand pains. Some
people also develop diarrhoea. Sheezing doesnot appear
to be a common symptom of SARS

- people with suspected SARSwill be treated with
medicationsthat are effective against the diseasesthat
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Avian Influenza

What isit:

History:

cause smilar symptoms. At thisstage there isno specific
treatment for SARSitself, other than good health care in
hospital for severe cases

- the mortality rate of SARSisbelieved to be about15% of
people known to be infected. However, thisdependson
age and the presence of underlying illness. Quick
identification of symptoms, hospitalisation, and good
medical care keepsthe death rate low

- avaccine isnot yet available for SARS Researchersare
working to develop one, however, it isdifficult to say when a
vaccine may be available.

- avian refersto birdsand influenza iscommonly known as
flu. That iswhy the disease isalso termed ashbird flu

- itisa contagiousdisease that commonly occursin birds
and sometimesin humansand pigs

- the disease can occurin any bird though domestic
poultry flocksare more susceptible. At present an epidemic
of bird flu isoccurring in few countriesin Asia

- the disease may occurin a mild form ora severe form. In
the mild form, it causesruffled feathersorreduced
production of eggs. Bird flu may start asa mild illnessbut
aftersome months, due to changesin the virus, the disease
may become seriousand rapidly kil nearly all the affected
birds. Thishasbeen seen in many countriesin the past

- inthe severe form the disease israpidly fatal. Aimost all
the affected birdsdie in thisform of the disease. The
affected birdscan die on the same day when they first
develop the symptoms. It iscalled Highly Pathogenic Avian
Influenza (HPAI). The present epidemic isof severe form
which isaffecting the domesticated poultry (chicken, turkey
and eggsfrom infected birds) plusducks, pigs, tigersand
human beingsin some countries

- bird fluiscaused by influenza virustype A. There are 15
different subtypesof the virusthough bird flu iscaused by
subtypesH5 or H7. These sub typescause a severe disease in
birdsespecially chicken and turkeys

- occasonally the infection jumpsfrom infected birdsor
theirinfected material (bird droppings) to human beings.
Even though there are large epidemicsof the disease in
birds, there are very few human beingsin some countries
who have suffered from the infection.

- first identified in Italy more than 100 yearsago
- there have been 20 deathssince 1997
- the outbreak of current H5N1 epidemic started mid-
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Where isit:

What doesitdo:

December 2003(Korea). Subsequently it wasreported in 7
Asian countriesincluding Cambodia, China, Indonesia,
Japan, Thailand and Vietnam.

- asdgngle gram of contaminated manure can contain
enough virusto infect 1 million birds

- found in live bird ‘wet markets

- allbirdsare susceptible, normally infecting birds & pigs

- domegstic poultry (chicken & turkey) are particularly
susceptible to epidemicsof rapidly fatal influenza migratory
waterfowl, notably wild duck are most resistant to infection,
however, they are known to spread the disease

- atpresent, there isno concrete evidence to confirm
human to human transmission of avian influenza. The past
pandemics (1918, 1957 and 1968) of flu have occurred asa
result of reassortment and mixing of variousinfluenza viruses
- the mortality in affected human beingsismuch higher
than in SARSeven though the number of affected human
casescurrently issmall

- Bird flu in human beingsresemblesan acute respiratory
infection like SARSwhich can be caused by any flu
(influenza) or flu like illnesscaused by other viruses. Bird flu in
human beingsisrecognised when the patient hasfever 38°C
ormore, cough, sore throat, sore eyes, muscle aches,
pneumonia oracute respiratory distress (breathing difficulty)
- there isat present no specific vaccine to prevent bird flu
in human beings. Currently available vaccineswill not
protect against the H5N1 strain of the virus. A vaccine was
produced against the bird flu that occurred in Hong Kong in
1997 but thiscannot be recommended to control the
present epidemic since the virushaschanged itscharacter
through mutation.
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4. Bukaryotic Parasites

There are 3typesof parasites:

Pathogenic protozoans(e.g. malaria and amoeba)

Fungus

Endo & ecto-parasites

Toxoplasmosis (protozoan)

What isit:

Where isit:

What doesitdo:

Vaccination:

- isa pathogenic protozoan (protozoansare single celled,
eukaryotic organisms)
- a parasitic disease

- contactwith domestic cat faeces(catsare infected by
eating birds, rodents, orraw meat containing the
intermediate stage of thisparasite). The cat then excretesan
infective stage, the Toxoplasma gondii

- people can gettoxoplasmosisfrom eating uncooked
meatsor from handling cat waste orcontaminated soil and
ingesting the oocytes

- most susceptible are immunosuppressed individuals
(elderly, those prescribed immunosuppressive drugsor
chemotherapy, people with HIV/AIDS) and in women during
the initial 4 monthsof pregnancy (causescongenital defects
in the new born).

- anew infection of a woman in the earliest stagesof
pregnancy can infect the fetusvia the umbilical vein,
causing retardation, blindness, or miscarriage. The
pathological responsesin the infant are basically smilar to
those seen in adults, but because of the immunologic
immaturity of the newborn, the damage ismore severe

- canalso cause chlamydial eye and respiratory infections
in cats.

- atpresentthere isno vaccine for Toxoplasmosisin cats,
only for sheep. Effortsare, however, underway to market a
vaccine to prevent Toxoplasma oocyst (eggs) shedding by
cats.

- potential methodsto manage the damaging effectsof
toxoplasmossinclude sheep vaccination, drug treatment
and management of catsand sheep.

- Toxovaxvaccine usesthe 48 strain of Toxoplasma
tachyzoites (the fast multiplying form) which have lost the
ability to undergo the life-cycle. After vaccination the 48
tachyzoitesmultiply in the sheep forabout seven days. As
the parasite cannot transform into the slow multiplying form
(bradyzoites), tissue cystsdo not develop and instead the
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Ringworm

What isit:

Where isit:

What doesitdo:

parasite diesout. The sheep isleft immune but from of
infection, so that itsmeat issafe foreventual consumption.

- Toxovaxvaccine, effective against toxoplasmosis
infection, hasbeen marketed in New Zealand since 1988. As
the vaccine islive it hasa very short shelf life, and orders
therefore have to be placed in advance of the time they
are required. However, only one shot of the vaccine is
required, and it ishighly effective in providing long-lasting
protection.

- isa funguswhich causesfungal skin infection caused by
three main genera:

- Trichophyton

- Epidermophyton

- Microsporum
- ringworm isa name given to an infection of the skin, hair
and/ornailscaused by one of a group of fungi known
collectively asdermatophytes. (itiscalled “ringworm” due to
characteristic red ringed appearance of infected area in
humans(not because itiscaused by worms)). While there
are several dozen different speciesof dermatophytes,
almost all infectionsin cats (93%) are due to a single species
called Microsporum canis. Seventeen speciesof
Microsporum have been identified.

- dogsand catsare the main sourcesof infection

- Microsporum equinum isa rare cause of ringworm of
horses

- itrarely infectshumansorotheranimal species, but has
been reported in Australia, Europe and North America

- itisnotnecessary to have direct contact with an infected
animal, asthe fungal sporescan live formonthson bedding,
brushes, leadsetc

- itshould also be remembered that infected people may
spread ringworm to theiranimals.

- ringworm tendsto infect moist areasof the body, such as
the groin, between the toesand underthe arms

- the affected area usually becomesinflamed and itchy
because of sensitivity to the fungusora secondary infection
by bacteria

- ringworm of the scalp, which occursprimarily in children,
isthe most contagiousfrom of the disorder

- ringworm of the limbs, trunk and face causesraised
circular patches, which heal in the centresout asthe patch
widens (thusthe name of the condition).
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Endo-parasites

can live in the intestinesof unprotected dogs(and cats) and are most often
transmitted through excrement or the soil it contaminates.
Examplesinclude roundworms, hookwormsorwhipworms, heat & lung worms.

Ecto-parasites

include fleas, mitesand ticks

these parasitesspread to humansthrough direct contact with the dog orit’s
bedding, rugsorcarpet

certain tickspresent serious health risks, such asLyme disease and Rocky
Mountain Sotted Fever.

Administering worming medication once a month on a year-round basis should
protectsdogsfrom five of the most common canine parasites(heartworms, fleas,
whipworms, roundwormsand hookworms).

Examples of PARASITESfrom your pet dog

The most common zoonosesaffecting pet-owning familiesare parasitic zoonoses.
A family with a dog can be exposed to a variety of parastesthat can cause
infection, both ecto- and endo-parasites.

Hydatid disease

What isit: Hydatid disease isa parasite infection of humansand
animals. In Australia hydatid disease iscaused by a tiny
tapeworm, Echinococcusgranulosus.

In Australia, hydatid disease hashistorically been sustained in
a farm-dog to sheep cycle. When dogsare fed the offal of
infected sheep, they become infected with E granulosus
and in turn produce eggsin theirfaeces, which infect new
sheep with the disease.

Where isit: Hydatid disease occursthroughout most of the world. In
Australia, the disease ismost common in the sheep-farming
areasof New South Wales, the Australian Capital Territory,
Victoria, southwest Western Australia and eastern
Queendand. It isbelieved to occurin South Australia but
since no recent studieshave been conducted there, its
statusisunknown. It hasalso been found in cattle
populationsin the Kimberley region of Western Australia, in
northern Queendand and near Darwin in the Northern
Territory. The disease ismost prevalent in areaswhere the
average monthly rainfallisabove 25 milimetresfor six
monthsof the year.

Direct contact with infected dogsisperhapsthe most
common way by which people become infected by the
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What doesitdo:

Vaccination:

Roundworm

parasite. E granulosuseggsare passed into the
environmentin dog faeces.

People who live on farmsare most commonly infected with
hydatids, but not exclusively.

Hydatid disease in humansisproduced by cyststhat are the
larval stagesof the tapeworm Echinococcus. Brood
capsulesare formed within cysts, cystscontaining 3040
protoscoleces. Each of these iscapable of developing into
a single tapeworm. Symptomsdepend on the location of
the cyst within the body and develop asa result of pressure,
leakage orrupture. The most common site for the cystsisthe
liver. Lesscommonly brain, lungsand kidneysare affected.
The heart, thyroid and bone are uncommonly affected.

A vaccine to prevent hydatid dissase hasbeen developed
at the University of Melbourne. The vaccine usesa protein
that isnormally contained within the parasite’seggs. The
protein wascloned using recombinant DNA methodsinto
bacteria, which can be grown on an industrial scale, so that
the Echinococcus. granulosusprotein can be obtained in
amountssuitable fora practical vaccine. Initially, the
vaccine will be used to prevent infection in livestock species
such assheep, which are commonly involved in transmitting
the parasite.

Up to now the vaccine hasundergone successful trialsin
Australia, New Zealand, Argentina and China. Commercial
manufacture of the vaccine willbe undertaken in a
purpose-built factory in China.

Visceral larval migrans (VLM)

What isit:

Where isit:

- isa nematode worm (Toxocara canis)

- livesin the intestinesof dogsand cats

- virtually alldogsare infected with Toxocara when they
are born. Pupsare infected while still in utero if the bitch was
everinfected. Pregnancy reactivateseven dormant larvae,
and de-wormed femalesmay still re-infect their puppies.
They then shed eggsof the worm in their faecesunlessthey
are de-wormed. (The life cycle of Toxocara catiissimilar, but
trans-placental transmission doesnot occur.)

- infectionisgenerally in young children eating dirt - who
ingest T.canisor T.catieggsfrom soil or sand contaminated
with animal faeces, most often from puppies.
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What doesitdo:

Lyme Disease

What isit:

Where isit:

What doesitdo:

- ifhumansinadvertently eat worm eggscontained in dog
and cat faeces, the eggshatch in the intestihnesand migrate
around the body causing internal lesions. Hatched larvae
are unable to mature and continue to migrate through the
tissuesfor up to sx months. Eventually they lodge in various
organs, particularly the lungsand liver and lessoften the
brain, eyesand othertissues. Depending on where the
larvae migrate in the body, the human victim will exhibit a
variety of symptoms:. coughing or wheezng if in the lungs,
epileptic-like convulsionsif in the brain or spine, and vision
problemsifin the eye. These can block the artery that
suppliesblood to the retina of the eye (may cause
temporary or permanent blindness). Usually the larvae settle
in the liverorbecome encapsulated in the body’stissues,
causing only transent symptoms. The symptomsmay be
extremely general, making a definitive diagnosis difficult

- hygiene —washing handsafter gardening and touching
dogg/cats, covering sand pits, de-worming treatment for
pets (quarterly).

- firstimplicated in 1982 asthe agentin a 1975 epidemic of
juvenile inflammatory arthropathy in Old Lyme, Connecticut
- itisnow the most common tick transmitted disease in the
USA and also seen in Europe, England, China, Asa and
Australia.

- transmitted mostly by three host tickswith a two/three
year life cycle, Ixodesdammini

- larvae feed primarily on rodents, especially mice,
whereasnymphsfeed on allhostsand appearto be
primarily responsible for transmission to humans

- birdsare considered to be an important reservoir and
meansof dispersal.

- Lyme disease isa multisystemic disease which may
produce a rash around the area of the tick bite, also flu like
symptomsorcardiac involvement

- 15%develop neurologic disordersincluding meningitis.

- 60%develop arthritis

- the disease may remain dormant with symptoms
developing 4 yearslater

- the body doesnot maintain a natural immunity to the
disease. Thus, a person can be reinfected with the disease
on subsequent tick bites

- Lyme disease vaccine doesnot protect all recipients
against infection with B. burgdorferiand offersno protection
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against othertick-borne diseases. Vaccinated individuals
should continue to practice personal protective measures
against ticksand should seek early diagnosisand treatment
of suspected tick-borne infections

- the decision to administer Lyme disease vaccine should
be based on an assessment of individual risk, which depends
on a person’slikelihood of being bitten by tick vectors
infected with B. burgdorferi

- thislikelihood isprimarily determined by the density of
vectorticksin the environment (which variesby place and
season), the prevalence of B. burgdorferi infection in vector
ticksand by the extent of person-tick contact, which is
related to the type, frequency, and duration of a person’s
activitiesin a tick infested environment.

Vaccination: LYMEix™ ismade from lipidated recombinant outer-surface
protein A (rOspA) of B. burgdorferi sensu stricto.

Evidence from several studiesin animalsindicatesthat B.
burgdorferiin a vectortick undergoessubstantial antigenic
change between time of tick attachment on a mammalian
host and subsequent transmission of the bacterium to the
host. The vaccine appearsto exertitsprincipal protective
effect by neutralizing orkiling Lyme disease spirochetes
within the tick gut.

0.5m1 (30 pg) of LYMEiXx™ isadministered by intramuscular
injection into the deltoid muscle. Three dosesare required for
optimal protection, with the initial dose followed by a

second dose one month laterand a third dose 12 months
after the first. Vaccine administration should be timed so that
the second dose of the vaccine (yearone), and the third
dose (yeartwo) are given several weeksbefore the
beginning of the B. burgdorferi transmission season, which
usually beginsin April.

Occupational Health & Safety - Animal Handling

The transfer of biological organisms—there are a number of zoonosesthat RSPCA
staff may be exposed to, these include:

Q-Fever
Leptospirosis
Brucellosis
Catscratch disease
Toxoplasmosis
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All staff involved with handling animalswill receive animal handling training from
competent personnel, before they handle any animalsunsupervised. The training
program will assist new employeesby:

Making them aware of the risk factors

Inform them of the unpredictable nature of allanimalsand not to
compromise theirown safety

Infection control

Informing them on the use and application of personal protective
equipment

Use of animal handling equipment

Recognising warning signsof aggressive behaviour in animals
Identification and restrictionson the handling “WATCH” animals—observed
displaying aggressive behaviour)

Vaccination of employees

Tetanus allemployees

Lyssavirus only for staff designated to handle wildlife such asBATS

Hepatitis B selected staff that work regularly outside of RSPCA shelters, within
the local community, both urban and rural
eg.ambulance driversand RSPCA Inspectors
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5. Issues animal organisations are facing
RSPCA Victoria

Some cat breedersnow routinely dose their catson antibioticsin an attempt to
reduce disease in the cattery. Thisisleading to an increase in antibiotic-resistant
strainsof bacteria.

Zoos Victoria (Melbourne, Werribee & Healesville)

The issue of public and employee safety aswell asresponsbility and liability of the
organisation, in thiscase the ZoosVictoria (Zoological Parks & Garden Board of
Victoria).

Victorian schools

Animalsin schools stimulate interest in the study of animal behaviour, develop skills
of observation, an appreciation for the complexity of life, unique perspective of life
processesand develop sense of responsibility.

There isthen the responsbility of making sure animalskeptin schoolsprevent
passing on zoonotic disesasesto studentsand staff.

Questions: What do the schoolsdo with the animalsduring holidays, orwhen the
unit of workiscomplete?

Other organisations/people dealing with animals

Lort Smith Animal Hospital and other veterinariansacross Australia

Lost Dogs(and cat) Home

Wildlife Rangers/Carers

Farm and abattoir workers, shearers, wool sorters, veterinary personnel, livestock
handlersand animallaboratory workers. etc.
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6. Zoonotic Diseases

Diseases acquired from CATS

Afipia felis

Anthrax

Bartonella (Rochalimaea) henselae
Bergeyella (Weeksella) zoohelcum
Brucella suis
Campylobacteriosis
Capnocytophaga canimorsus
Chlamydia psittici (feline strain)
Cowpox

Cutaneous larva migrans
Dermatophytosis

Dipylidium caninum
Leptospirosis

Neisseria canis

Pasteurella multocida

Plague (Yersinia pestis)
Poxvirus

Q-fever

Rabies

Rickettsia felis

Salmonellosis

Scabies

Sporothrix schenckii
Trichinosis

Toxoplasmosis

Visceral larva migrans

Yersinia pseudotuberculosis

Diseases acquired from DOGS

Anthrax

Blastomycosis

Bergeyella (Weeksella) zoohelcum
Brucella canis
Campylobacteriosis
Capnocytophaga canimorsus
Capnocytophaga cynodegmi
Cheyletiellosis

Coenurosis
Cryptosporidiosis

Cutaneous larva migrans
Dermatophytosis

Dipylidium caninum
Echinococcosis

Franscisella tularensis
Gastrospirillum hominus
Granulocytic ehrlichiosis
Leptospirosis

Lyme disease (Borrelia burdorferi)
Neisseria canis

Pasteurella multocida

Plague (Yersinia pestis)
Rabies

Rocky Mountain Spotted Fever
Salmonellosis

Scabies

Staphylococcus intermedius
Strongyloides stercoralis
Trichinosis

Visceral larva migrans
Yersinia enterocolitica

Diseases acquired from CATTLE

Actimomyces pyogenes
Anthrax

Brucellosis
Campylobacteriosis

Cowpox

Cryptosporidiosis

Escherichia coli

European tick-borne encephalitis
Foot and mouth disease
Giardiasis

Leptospirosis

Mycobacterium bovis
Pseudocowpox

Q-fever

Rabies

Salmonellosis

Streptococcus zooepidemicus
Taenia saginata

Diseases acquired from SHEEP & GOATS

Actinobacillus spp.

Anthrax

Brucellosis
Campylobacteriosis
Chlamydia trachomatis (ovine)
Cryptosporidiosis

European tick-borne encephalitis
Fransciella tularensis
Giardiasis

Leptospirosis

Louping ill

Orf

Q-fever

Rabies

Salmonellosis

Yersinia enterocolitica
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Yersinia enterocolitica

Diseases acquired from BIRDS

Acariasis

Blastomycosis
Campylobacteriosis
Chlamydia psittici
Colibacillosis
Cryptococcosus

Eastern and Western Equine
Encephalitis

Erysipelothrix rhusiopathiae

Histoplasma capsulatum
Mycobacterium tuberculosis
Newcastle disease virus
Pasteruella multocida
Salmonellosis
Staphylococcosis

St. Louis Encephalitis
Yersinia pseudotuberculosis

Diseases acquired from RODENTS

Acariasis

American trypanosomiasis
Angiostrongyliasis
Argentine hemorrhagic fever
Babesiosis

Bolivian hemorrhagic fever
Campylobacteriosis
Capillariasis

Cestodiasis
Dermatophytosis

Endemic typhus

Fleas

Fransciella tularensis
Giardiasis

Hantavirus pulmonary syndrome
Helicobacter cinedi

Hemorrhagic fever with relal syndrome

Hymenolepsis diminuta
Hymenolepsis nana
LaCrosse Encephalitis
Lassa fever Leishmaniasis
Leptospirosis

Listeriosis

Lyme disease (Borreliosis)

Lymphocytic choriomeningitis
Melioidosis

Murind typhus

Ornithonyssus bacoti - induced dermatitis
Pasteurellosis

Plague (Yersinia pestis)

Rabies

Rat bite fever

Relapsing fever

Rickettsial pox

Rocky mountain spotted fever
Salmonellosis

Schistosomiasis

Sparganosis

Spirillum minus

Streptobacillus moniliformis
Ticks

Tick-borne relapsing fever
Trichinosis

Trichophyton mentagrophytes Tularemia
Venezuelan Equine Encephalitis
Venezuelan hemorrhagic fever
Yersinia enterocolitica
Tuberculosis

Diseases acquired from NON-HUMAN
PRIMATES

Acariasis

Balantidiasis
Bertielliasis
Campylobacteriosis
Cestodiasis
Cytomegalovirus
Entamoeba histolytica
Entamoeba polecki
Giardiasis

Hepatitis A
Herpesvirus simian (B virus)
Herpesvirus tamarinus
Leprosy

Marburg virus

Measles

Monkeypox

Mycobacterium bovis
Mycobacterium tuberculosis
Oesophagostomiasis
Salmonellosis

Shigellosis

Simian immunodeficiency virus
Strongyloidiasis

Tanapox

Trichostrongylosis
Tularemia

Yaba virus
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Diseases acquired from CAMELS and
LLAMAS

Brucellosis

Camelpox
Campylobacteriosis
Plague (Yersinia pestis)
Q-fever

Salmonellosis

Diseases acquired from BATS

Duvenhage virus
Histoplasma capsulatum
Kasokero virus

Mokola virus

Lyssavirus

Rabies

Salmonellosis

Yuli virus

Diseases acquired from ELEPHANTS

Anthrax

Mycobacterium bovis
Mycobacterium tuberculosis
Poxvirus infection, similar to cowpox
Salmonellosis

Diseases acquired from PIGS

Anthrax

Ascaris suum

Botulism

Brucella suis

Cryptosporidiosis

Entamoeba polecki

Erysipelothrix rhusiopathiae
Flavobacterium group llb-like bacteria
Influenza

Leptospirosis

Pasteurella aerogenes

Pasteruella multocida

Pigbel

Rabies

Salmonella cholerae-suis
Salmonellosis

Sarcosporidiosis

Scabies

Streptococcus dysgalactiae (group L)
Streptococcus milleri
Streptococcus suis type2 (group R)
Swine vesicular disease

Taenia solium

Trichinella spiralis

Yersinia enterocolitica

Yersinia pseudotuberculosis

Diseases acquired from MARSUPIALS

Anthrax
Dermatophytosis
Leptospirosis
Meliodosis
Mycobacterium bovis
Pasteurella multocida
Q fever
Salmonellosis
Scabies

Sparganosis
Trichinosis

Diseases acquired from RABBITS & HARES

Acariasis

Brucella suis biotype 2
Cheyletiella infestations
Dermatophytosis
Filariasis

Francisella tularensis
Pasteurellosis

Plague (Yersinia pestis)
Q-fever

Rabies

Salmonellosis

Ticks

Trichophyton mentagrophytes
Trichostrongylidosis
Tularemia

Diseases acquired from HORSES

Actinobacillus spp.
Anthrax
Brucellosis
Cryptosporidiosis

Equine morbillivirus
Glanders
Leptospirosis
Rabies
Salmonellosis
Yersiniosis
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Diseases acquired from SEALS, SEA
LIONS & WALRUSES

Erysipelothrix rhusiopathiae
Influenza A virus

Seal finger

Trichinella spiralis

Diseases acquired from WHALES, DOLPHINS
and PORPOISES

Anisakiasis

Erysipelothrix rhusiopathiae
Mycobacterium marinum
Seal finger

Tuberculosis

Diseases acquired from:

TURTLES, TORTOISES and TERRAPINS

Campylobacteriosis
Edwardsiella tarda
Salmonellosis

CROCODILLIANS

Aeromonas hydrophila
Clostridium spp.
Salmonellosis

Diseases acquired from AMPHIBIANS

Edwardsiella tarda
Salmonellosis
Sparganosis
Tetraodontiae Poisoning

Diseases acquired from:

SNAKES

Aeromonas hydrophila
Edwardsiella tarda
Escherishia coli
Mesocestodiasis
Morganella morganii
Mycobacterium ulcerans
Ophionyssus natricis infestation
Pentastosomiasis
Proteus vulgaris
Prividencia spp.

Q fever

Salmonellosis
Sparganosis

LIZARDS

Salmonellosis

Diseases acquired from FISH

Angiostrongyliasis
Anisakiasis

Botulism

Capillaria phillipenensis
Cholera

Clonorchis sinensis
Dioctophyme renale
Diphyllobothrium latum
Echinostomiasis
Erysipelothrix rhusiopathiae
Eustrongylides
Gnathostoma spinigerum
Heterophyes heterophyes
Metagonimus yokogawai
Mycobacteriosis
Nanophyetiasis
Opisthorchiasis
Salmonellosis

Vibrio infection

Diseases acquired from:

BEARS

Trichinosis
Vitamin A toxicity

CIVETS and MONGOOSES
Rabies
WEASELS, OTTERS, BADGERS and SKUNKS

Mycobacterium bovis
Rabies

ANT-EATERS, SLOTHS and ARMADILLOS
Leprosy
RACOONS

Baylisascaris procyonis
Edwardsiella tarda
Rabies

Salmonellosis

INSECTIVORES

Dermatophytosis
Salmonellosis
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7. Reference List

Between Pets & People: The Importance of Animal Companionship
Alan Beck & Aaron Katcher

Dr. Bobs All Creatures Site
www.petdoc.ws/zoonotic diseasesl

Mycology Online
www.mycology.adelaide.edu.au

A Veterinary Information Service
www.vetinfo.com

Links to sites relating to diseases spread by pets
http://www.achp.health.usyd.edu.au/pets/zoonoses.html

MSN Learning & Research
Encyclopedia article from Encarta
http://encarta.msn.com/encnet/refpages

Orf
http://emedicine.com/derm/topic605.htm

New Zealand Dermatological Society
Patient Information — Orf
http://www.dermnetnz.org/index.html

Public Health Division

THE BLUE BOOK: Guidelines for the control of infectious diseases:
Ringworm/Tinea

http://www.dhs.vic.gov.au/phb/hprot/inf dis/bluebook/ringworm.htm

The Feline Advisory Bureau
Information Sheets: Ringworm in cats
http://www.fabcats.org/is16.html

Doctor E-Good's Newsboard

BAT LYSSAVIRUS INFORMATION FOR MEDICAL PRACTITIONERS
COMMONWEALTH OF AUSTRALIA

National Centre for Disease Control
http://www.gp.org.au/news/bats.html

CSIROnline

Australian Bat Lyssavirus Research
http://www.csiro.au/index.asp?type=fag&id=BatLyssavirus
eMedicine: instant access to the minds of medicine

Communicable Diseases Network Australia

Communicable Diseases and Environmental Health Branch
Australian Department of Health and Ageing

Australian bat lyssavirus guidelines
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Prepared by Communicable Diseases Network Australia
Published by Commonwealth Department of Health and Ageing
http://www.health.gov.au/pubhlth/cdi/pubs/bat _lyssa.htm

MicroBioNet

Your Microbiology Universe on the Internet
BACTERIOLOGY: Mycobacterium tuberculosis
http://www.sciencenet.com.au/mycobacteriaceae.htm

Links to sites relating to diseases spread by pets
http://www.achp.health.usyd.edu.au/pets/zoonoses.html

SIGNIFICANT ZOONOTIC DISEASE OF NON-HUMAN PRIMATES
November 1988

Division of Veterinary Medicine

Walter Reed Army Institute
http://netvet.wustl.edu/species/primates/primzoon.txt

Daniel Shapiro's
Zoonosis Web Page
http://medicine.bu.edu/dshapiro/zool.htm

Commonwealth of Australia
National Occupational Health & Safety Commission
http://www.nohsc.gov.au/OHSInformation/NOHSCPublications/fulltext/docs/h5/1225.htm

Zoonosis : Marine Mammals to Humans
Subject: Stranded Cetaceans & Human Disease
http://ourworld.compuserve.com/homepages/BMLSS/Zoonosis.htm

School Nurse: Research
Animals in Schools: A zoonosis threat
http://www.schoolnurse.com/med info/Animals in school.html

Compendium of measures to control Chlamydophila psittaci (formerly Chlamydia
psittaci) infection among humans (psittacosis) and pet birds, 2005
http://www.avma.org/pubhlth/psittacosis.asp

Canadian Centre for OH&S - Psittacosis
http://www.ccohs.ca/oshanswers/diseases/psittacosis.html

Division of Bacterial and Mycotic Diseases - Psittacosis
http://www.cdc.gov/ncidod/dbmd/diseaseinfo/psittacosis t.htm

New York State Department of Health
Communicable Disease Fact Sheet: Brucellosis
http://www.nevdgp.org.au/geninf/nyhd/ny brucellosis.htm

be-prepared.info!
Biological Weapon — Brucellosis
http://www.be-prepared.info/brucellosis.html
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Brucellosis - WHO Information: Fact Sheets
Fact Sheet N173 - July 1997
http://www.who.int/inf-fs/en/fact173.html
Better Health Channel

The GALE Encyclopedia of Medicine

Q fever
Author/s: Rosalyn S. Carson-DeWitt
http://www.findarticles.com/cf dls/g2601/0011/2601001152/p1/article.jhtml

Q fever is caught from some farm animals
http://www.betterhealth.vic.gov.au/bhcv2/bhcarticles.nsf/pages/Q_fever_is_caught from_s
ome_farm_animals

PubMed: National Library of Medicine

Q fever: current concepts.

Sawyer LA, Fishbein DB, McDade JE.

Viral and Rickettsial Zoonoses Branch, Center for Disease Control, Atlanta, Georgia
30333.

http://www4.ncbi.nlm.nih.gov/htbin-
post/Entrez/query?db=m&form=6&uid=88070112&Dopt=r

LONG ISLAND CANINE RENAL/HEPATIC SYNDROME IS LIKELY DUE TO
LEPTOSPIROSIS

Diane M. Levitan, VMD, Dip ACVIM
http://www.vspn.net/VSPNSearch/VINLibrary/Ic970801.htm

University of lowa Family Practice Handbook, Fourth Edition, Chapter 10

Infectious Disease: Leptospirosis

Philip M. Polgreen, MD

Department of Internal Medicine
http://www.vh.org/adult/provider/familymedicine/FPHandbook/Chapter10/10-10.html

Mar Vista Animal Medical Center
Leptospirosis
http://www.marvistavet.com/html/canineleptospirosis.html

Centre for Disease Control & Prevention
Leptospirosis Information
http://www.cdc.gov/ncidod/dbmd/diseaseinfo/leptospirosis g.htm

Dog Owner’s Guide
Leptospirosis outbreaks tough to diagnose
http://www.canismajor.com/dog/lepto.html

1 up Health
Leptospirosis
http://www.luphealth.com/health/leptospirosis info.html

Victorian Government Health Information — hydatid disease
http://www.health.vic.gov.au/ideas/bluebook/hydatid.htm
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Hydatid — you, too cvan be affectyed
NSW Department of Primary Industries
http://www.aqgric.nsw.gov.au/reader/ 5436

NOVA — Science in the News
Hydatids — when a dog is not a man’s best friend
http://www.science.org.au/nova/056/056key.htm

Molecular Cloning of a Vaccine Antigen against Infection with the larval stage of
E. multilocularis (hydatid disease)

IAl — Infection & Immunity

http://www .iai.asm.org/cqi/content/full/ 70/ 7/ 3969
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