
© RSPCA Vic toria Page 1

RSPCA Educ ation – Inspiring Animal Care 2006

VCE Biology – Unit 3
Signatures of Life

Outc ome 2

ZOONOSIS
Student Notes



© RSPCA Vic toria Page 2

1. Introduc tion

This doc ument sets out d iseases transmitted  to humans from animals (e.g . your
pets).  In partic ula r it c overs:

·  Types of Pa thogens inc lude:
- Bac teria
- Virus
- Fungi
- Parasites

·  Case stud ies c an be p resented  as possib le “ Exam Sc enarios”
·  How this a ffec ts Oc c upa tiona l Health & Sa fety (OH&S) and  work p rac tic es

a t the RSPCA?

FACT

Approxima tely 64% of Austra lian households have a t least one pet.

Austra lia  has the highest inc idenc e of pet ownership  in the world .

2. Types of Pathogens

Bac teria

Common name: Pasteurella
La tin name: Pasteurella  multoc ida
Transmitted : Is c a rried  in the mouths of up  to 75% of c a ts
Symptoms: Loc a l inflammation possib ly lead ing to absc ess forma tion

Common name: Cat Sc ratc h Disease
La tin name: Bartonella  henselae
Transmitted : The d isease is signific antly assoc ia ted  w ith:
- the owning of intac t (non-neutered ) c a ts

- c a ts tha t had  fleas
- c a ts tha t sc ra tc h
- c a ts tha t use indoor litter trays

Symptoms: The most c ommon c ause of c hronic  swollen or infec ted  lymph
nodes.

Common name: Salmonella
La tin name: Example: Sa lmonella  Typhi (Typhoid  Fever)
Transmitted : Common in the faec es of c a ts fed  raw mea t or those tha t

c a tc h w ild  b irds. Infec tion follows a  “ faec al-ora l”  route
Symptoms: Is a  c ommon bac teria l c ause of food  poisoning worldwide
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Common name: Anthrax
La tin name: Bac illus anthrac is
Transmitted : Rod -shaped , spore forming bac teria  w ith tough shelled

c apsule. Spores a re the dormant form of the bac terium tha t
c an survive in soil for years. If spores find  themselves in a  warm
moist environment (like inside the body) they w ill then
germina te and  multip ly. Host animals inc lude sheep , goa ts,
c a ttle & horses

Symptoms: There a re three d ifferent forms of infec tion:
- Cutaneous infec tion (b reak in skin)
- Intestina l infec tion (ea ting underc ooked  meat)
- Pulmonary or resp ira tory infec tion (inha ling spores)
The toxin sta rves the tissues of oxygen, eventua lly induc es
resp ira tory and  heart fa ilure. Anthrax is not c ontag ious

Vac c ina tion: The USA manufac tures a  vac c ine for anthrax, but this is not
reg istered  in Austra lia , as the vac c ine is only rec ommended  for
those a t high risk of exposure. The vac c ina tion itself involves six
doses, three g iven two weeks apart followed by three
add itiona l injec tions g iven a t 6, 12, and  18 months, a fter the
first dose. An annua l booster is required  to ma inta in ongoing
immunity.

Agric ultura l/ Rural Zoonotic  Diseases (bac teria l)

Common name: Leptospirosis
Transmitted : Is a  c ontag ious bac teria l infec tion (sp ira l shaped ). Contrac ted

from urine or c ontamina ted  water.
Vac c ina tion: Immunisa tion is by fa r the most p rac tic a l method  of c ontrolling

lep tosp irosis. Ca lves a re vac c ina ted  when 6-8 weeks old , and
aga in about six weeks la ter.

Common name: Q fever
La tin name: Coxiella  burnetti (c oc c obac illus)
Transmitted : It is c aught by b rea thing infec ted  ma teria l – inc lud ing

c ontamina ted  dust. A strong assoc ia tion between the d isease
and  exposure to fa rm animals exists - mammals, b irds and  tic ks.

Vac c ina tion: There is a  vac c ine c a lled  Q-Vax, whic h g ives a  high level of
p rotec tion aga inst Q Fever - but it must be g iven before a
person bec omes infec ted . Peop le must be tested  before
rec eiving Q-Vax, to make sure they a re not a lready immune to
Q fever before they a re vac c ina ted  w ith Q-Vax. Otherw ise,
they c an have a  severe reac tion to the vac c ine. Testing
involves a  skin test and  a  b lood  test.
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Viruses

Most viruses a re extremely spec ies spec ific . A c a t c annot c a tc h a  human c ommon
c old  as humans c annot c a tc h Feline Immuniodefic ienc y Virus.

Common name: Austra lian Bat Lyssavirus (ABL)
Symptoms: Was first identified  in 1996. Two human dea ths have been

reported  due to this virus. This new lyssavirus is c losely rela ted
to, but is d istinc t from, the c lassic  rab ies virus. In labora tory
animals, rab ies vac c ine and  rab ies immunoglobulin p rotec ts
aga inst ABL.

In November 1996, a  39 year old  woman from Queensland
who had  rec ently bec ome a  ba t hand ler, bec ame ill w ith
numbness and  weakness in her left a rm, p rogressing to c oma
and  dea th from enc ephalitis in 20 days.

In Dec ember 1998, a  woman from Mac kay was d iagnosed
with the lyssavirus d isease and  la ter d ied . The woman was
b itten by a  sic k ba t over two years earlier, before the infec tion
was first identified  in Austra lia  in humans

Vac c ina tion: In labora tory animals, rab ies vac c ine and  rab ies
immunoglobulin p rotec ts aga inst ABL

Common name: Severe Ac ute Respiratory Syndrome (SARS)
Transmitted : First observed  in Chinese p rovinc e in Feb . 2003. Classified  by

April 2003 as a  new c oronavirus (not the rec ently appeared
b ird  influenza , as first thought).

Symptoms:               Severe pneumonia  like symptoms
- Stud ies have suggested  tha t the earliest c ases of SARS

were c ontac ted  during slaughter or due to so-c a lled
‘wet markets’ , where c erta in w ild  animal spec ies a re
c onsumed  as delic ac ies in southern China .

Common name: AVIAN Influenza
Transmitted : First identified  in Ita ly more than 100 years ago, a ll b irds a re

susc ep tib le, normally infec ting b irds & p igs. 15 sub types of
influenza  a re known to infec t b irds.
- domestic  poultry (c hic ken & turkey) a re partic ula rly

susc ep tib le to ep idemic s of rap id ly fa ta l influenza
- live b ird  ‘wet’  markets
- a  single gram of c ontamina ted  manure c an c onta in

enough virus to infec t 1 million b irds
Symptoms: H5N1 stra in c auses severe resp ira tory d isease in humans -

muta tes rap id ly. Outb reak of c urrent H5N1 ep idemic  sta rted
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mid -Dec ember 2003 (Korea ). Subsequently reported  in 7 Asian
c ountries inc lud ing Cambod ia , China , Indonesia , Japan,
Tha iland  and  Vietnam.
– 20 dea ths sinc e 1997
– Migra tory wa terfowl - most notab ly w ild  duc k a re most

resistant to infec tion

Fungi

Common name: Ringworm
Transmitted : Almost a ll infec tions in c a ts (93%) a re due to a  sing le spec ies

c a lled  Mic rosporum c anis. Infec ted  peop le may spread
ringworm to their animals.

Symptoms: Funga l skin infec tion c aused  by three ma in genera ;
Tric hophyton, Ep idermophyton and  Mic rosporum. Infec tion is
usua lly of the skin, ha ir and / or na ils. Ringworm of the limbs,
trunk and  fac e c auses ra ised  c irc ula r pa tc hes, whic h heel from
the c entre out as the pa tc h w idens (thus the name of the
c ond ition). Funga l spores c an live for months on bedd ing,
b rushes, leads etc .

Parasites

The most c ommon zoonoses a ffec ting pet-owning families a re parasitic  zoonoses.

Endo-parasites

Can live in the intestines of unprotec ted  dogs and  a re most often transmitted
through intestina l worms (roundworms, hookworms or whipworms) or heartworm.

Ec to-parasites

Inc lude fleas, mites and  tic ks. These parasites sp read  to humans through d irec t
c ontac t w ith the dog or its bedd ing, rugs or c a rpet.

Certa in tic ks p resent serious hea lth risks, suc h as Lyme d isease.

Common name: Toxoplasmosis
La tin name: Toxop lasma gond ii, is a  parasitic  d isease.
Transmitted : Contac t w ith domestic  c a t faec es. Ca ts a re infec ted  by ea ting

b irds, rodents, or raw mea t c onta ining the intermed ia te stage
of this parasite. The c a t then exc retes an infec tive stage.

Symptoms: The pa tholog ic a l responses in an infant a re basic a lly simila r to
those seen in adults, but bec ause of the immunolog ic
immaturity of the newborn, the damage is more severe.
Most susc ep tib le a re:
- immunosuppressed  ind ividua ls
- women during the initia l 4 months of p regnanc y

(c ongenita l defec ts)
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Vac c ina tion: At p resent there is no vac c ine for Toxop lasmosis in c a ts,
only for sheep . Efforts a re, however, underway to market a
vac c ine to p revent Toxop lasma ooc yst (eggs) shedd ing by
c a ts.

Common name: Hydatid d isease
La tin name: Ec hinoc oc c us granulosus
Transmitted : In Austra lia , hyda tid  d isease has historic a lly been susta ined  in a

fa rm-dog to sheep  c yc le. When dogs a re fed  the offa l of
infec ted  sheep , they bec ome infec ted  w ith E. granulosus and
in turn p roduc e eggs in their faec es, whic h infec t new sheep
with the d isease.

Symptoms: Hyda tid  d isease in humans is p roduc ed  by c ysts tha t a re the
la rva l stages of the tapeworm Ec hinoc oc c us. Symptoms
depend  on the loc a tion of the c yst w ithin the body and
develop  as a  result of p ressure, leakage or rup ture. The most
c ommon site for the c ysts is the liver. Less c ommonly b ra in,
lungs and  kidneys a re a ffec ted . The heart, thyroid  and  bone
are unc ommonly a ffec ted .

Vac c ina tion: A vac c ine to p revent hyda tid  d isease has been developed  a t
the University of Melbourne. The vac c ine uses a  p rotein tha t is
normally c onta ined  w ithin the pa rasite’ s eggs.

Common name: Nematode worm, (a lso known as visc era l la rva l migrans (VLM))
La tin name: Toxoc ara  c anis
Transmitted : Lives in the intestines of dogs and  c a ts. Virtua lly a ll dogs a re

infec ted  when they a re born. Pups a re infec ted  while still in
utero. The life c yc le of Toxoc ara  c a ti is simila r, but trans-
p lac enta l transmission does not oc c ur. Infec tion is genera lly in
d irt-ea ting young c hild ren who ingest T. c anis or T. c a ti eggs
from soil or sand  c ontamina ted  w ith animal faec es, most often
from pupp ies.

Symptoms: -  c oughing or wheezing if in the lungs,
-  ep ilep tic -like c onvulsions if in the b ra in or sp ine,
-  vision p rob lems if in the eye

             (b loc k the a rtery tha t supp lies b lood  to the retina ).
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Common name: Lyme Disease
Transmitted : The c ausitive agent, Borrelia  burgdorferi, is a  type of sp iroc hete

bac teria . White-ta iled  deer and  white-footed  mic e (USA)
appear to be na tura l c a rriers. The bac terium is ab le to move
around  the body through the b lood  stream and  between
tissues.
The most c ommon tic k transmitted  d isease in the USA and  a lso
seen in Europe, England , China , Asia  and  Austra lia .
1975 there was an ep idemic  in Old  Lyme, Connec tic ut.
Transmitted  mostly by Ixodes dammini, la rvae feed  p rimarily on
rodents, whereas nymphs feed  on a ll hosts and  appear to be
primarily responsib le for transmission to humans.
Birds a re c onsidered  to be an important reservoir and  means of
d ispersa l.

Symptoms: Lyme d isease is a  multisystemic  d isease tha t may p roduc e a
rash a round  the a rea  of the tic k b ite, a lso flu like symptoms or
c ard iac  involvement.
- 15% develop  neurolog ic  d isorders inc lud ing mening itis.
- 60% develop  a rthritis.

Vac c ina tion: LYMErix™ is made from lip ida ted  rec ombinant outer-surfac e
protein A (rOspA) of B. burgdorferi sensu stric to. Evidenc e from
severa l stud ies in animals ind ic a tes tha t B. burgdorferi in a
vec tor tic k undergoes substantia l antigenic  c hange between
time of tic k a ttac hment on a  mammalian host and  subsequent
transmission of the bac terium to the host. The vac c ine appears
to exert its p rinc ipa l p rotec tive effec t by neutra lizing or killing
Lyme d isease sp iroc hetes w ithin the tic k gut.

Life c yc le:

Borrelia burgdorferi
(Bb) tick species
Ixodes dammini

After hatching,
tick larval stage

attaches onto rodent
Immature ticks become
infected by feeding on
small rodents carrying

Bb

Nymph feeds on
the blood of animals
& humans (smaller
and more difficult to

detect)

Slowly expanding
‘bulls-eye’ rash
causes general
tiredness, fever,

headache, stiff neck,
muscle aches & joint

pain
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Oc c upational Health & Safety - Animal Handling

The transfer of b iolog ic a l organisms – there a re a  number of zoonoses tha t RSPCA
sta ff may be exposed  to, these inc lude:

·  Q-Fever
·  Lep tosp irosis
·  Bruc ellosis
·  Ca t sc ra tc h d isease
·  Toxop lasmosis

Vac c ination of employees

Tetanus a ll employees

Lyssavirus only for sta ff designa ted  to hand le w ild life suc h as BATS

Hepatitis B selec ted  sta ff tha t work regula rly outside of RSPCA shelters, w ithin
the loc a l c ommunity, both urban and  rura l
eg. ambulanc e d rivers and  RSPCA Inspec tors


