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i i  

ABSTRACT 

P a s t e urella mul t ocida is a sma l l  Gram negative bac i l lus which causes 

dis e ase in many anima l species . I t s  pathogenic it y  is  attributed to 

two mechanisms : inva sivenes s  and toxin product ion . The proport ion of  

s t r a ins which produce t ox i n  is  

a t r o ph i c  r h i n i t i s  i n  s w i n e . 

m e c h a n i s m o f  p a t h o g e n i c i t y  

po s se s s ion o f  a capsule . 

low but such s t r a ins cause severe 

I n v a s i ve n e s s  i s  t h e  p r edomi n a n t  

a n d i s  l a r g e l y  d e p e n d a n t  o n  t h e  

P .  m u l t o cida i s  divided into five se rotype s ( A ,  B ,  D ,  E and F )  ba sed 

on t he antigenic structure of the capsule a nd a c o r relat i on exists 

between serotype , disease a nd the anima l species a f fected . Howeve r ,  

ma n y  i s o l a t e s  a re n o n - t yp a b l e  d u e  t o  t h e  po s s e s s i on o f  a non­

a n t i gen ic ( hyaluronic acid)  caps ule . The presence of  an ant igenic 

capsule and a hyaluronic a c id capsule are independant . i e  one , both 

o r  ne ither may be present . 

T o  f a c i l i t a t e  t h e  i s o l a t i o n  o f  P .  m u l t o c i d a we a s s e s s e d  t h e  

selective medium of Smith and Bas kervi lle ( l 9 8 3 )  a n d  found that many 

New Zea land i s olates of P .  mul t o c i da grew poorly in the absence of  

b l o od ( not p resent in Smith and Bas ke rville ' s  medium) . Furthermore , 

many i s olate s were inhib it e d  by P o l ymixin and the high a lkal inity 

(pH 8 . 6 ) of  t he medium . 

O n  t h e b a s i s  o f  t h e s e  o b s e r v a t i o n s  w e  f o rmu l a t e d  a modi f i e d  

select ive medium which omit ted Polymixin and w a s  c omposed of  a blood 

a g a r base at neut ral pH . Howeve r ,  it  cont a ined t h ree ant ibi o t i c s  

( Ge n t amyc i n ,  B a c i t r a c i n  a n d  Myco s t a t i n )  p r e s e n t  i n  t h e  o riginal 

medium of  Smith and Baske rvil le . This modif ied medium propagated a l l  

o u r  t e s t  i s o l a t e s  o f  P . m u l t o c i da w h i c h  w e re de r ived f rom s even 
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animal spec ie s  ( f owl , sheep,  goat , cat t l e , r abbit , dog , c at )  . I t  

als o  suppre s sed the background flora present in swabs t aken f rom the 

nas al cavity o f  rabbit s . 

B o t h  the t radit ional is o l ation t e chnique o f  p l at ing specimens on 

b l o od agar and the modified selective medium were used t o  obt ain 

is o l at e s  o f  P .  mu l t o c i da f rom several specie s  of  domestic animal . 

These were : pigs ( 1 5  iso l ate s ) , rabbits ( 2 5 ) , cat s  ( 1 0) , dogs ( 2 1 )  

and deer ( 1) . Isolates we re examined in some det ail . 

I s o l ates were serotyped using the indirect haemagglutination as say 

( I H A ) . T h e y  w e r e  f o u n d  t o  be T ype A ( 7 % ) , B ( 1 % ) , D ( 9 % )  o r  

untypable ( 8 3 % ) . This is similar t o  overseas f indings . 

The IHA as s ay is a laborious technique s o  two pos s ible alternatives 

w e r e  e x amine d .  vi z s o d ium dode c y l  s u lphate po lyac r y l amide -ge l  

an a l y s is ( S D S - P AGE) o f  p r o t e in s  and r e s t r ic t io n  e n do n u c l e as e  

analysis ( REA) of  DNA . Both techniques failed t o  distinguish between 

P .  mul t o c i da s e rotypes in the sense that is o l at e s  were ext reme l y  

heterogeneous and most g ave a unique pattern both with SDS-PAGE and 

REA . 

T h is hete rogeneity allowed the ident ification of  individual strains 

o f  P .  m u l t o c i d a and c o n s e qu e n t l y  S D S - P AG E  w a s u s e d  in an 

e pidemiological investig ation which t raced the origin o f  an outbreak 

of respirat o ry dis e ase in rabbit s and provided evidence that the 

outbre ak was not ( as was earlier believed) due t o  the int roduction 

of rabbit s f rom ove r s e as int o  a New Zealand co lony . F u rthermore , 

u s ing t his approach we were able t o  show that s t r ains which c ause 

s eve re pneumonia were not confined t o  t he lowe r  respirat ory t ract 

but could al so be carried in t he nasal c avit y .  This is consis tent 

w it h  the accepted hypothesis that P .  mul t oci da is an opportunistic 

pathogen . 
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Severe a t roph ic rhi n i t i s  i s  a disease o f  p igs which i s  c aused by 

t oxin-producing stra ins of P .  mul t ocida . The di sease is respons ible 

f o r  much e conomi c l o s s  ove r s e a s  but h a s  not been reported in New 

Zealand . We obta ined a toxigenic st rain of P .  mul t ocida and used it 

t o  va l i d a t e  an in v i t r o ( ma mma l i a n  c e l l  cu l t u r e ) me t h od f o r  

de t e ct ing t oxin -produ c i ng s t r a i n s . T h i s  me t hod w a s  t hen u s ed t o  

examine New Zea land i s o lates o f  P .  mul t ocida . None o f  these were 

s hown t o  be t ox igen i c .  T h i s  sugge s t s  t h a t  t oxigenic s t ra ins , i f  

present in New Zea land, are not common . 

D iseases due to P .  mu l t o ci da are commonly t reated with antimicrobial 

agent s such as  the P e n i c i l l ins , Aminoglyc o s ides and Sulphonamides . 

St rains which are res i s t ant to these agents are present in overseas 

c o u n t r i e s  a nd re s i s t a n c e  is a s s o c i a t e d  w it h  t h e p r e s e n c e  o f  

pla smids . 

We determined the min imum inhibitory concent rat ions (MIC) , of  four 

a n t imi c r o b i a l s  ( P e n i c i l l i n  G ,  S t reptomy c i n ,  T e t r a c y c l ine a n d  

S u lphadiazine )  f o r  New Zealand is olates . Con s iderable variat ion wa s 

f o und between i s o l a t e s  but no i s o l a t e  wa s o f  s u f f i c i e n t l y  h igh 

re s i stance to be cons ide red " res istant" . This was de spite the fact 

t h at 12  of 73 ( 1 6 % )  of t he field i solates p o s ses s ed pla smids of a 

s imil a r  s i ze ( lMda l to SMda l )  to plasmids known to ca rry ant ibiotic 

re sistance markers . 

De spite it s importance a s  a pathogen of swine , cat t le ,  sheep , fowl 

and rabbit s ,  P .  mul t o c i da has been lit t le studied in New Zealand . 

This the s i s  represents a pre l iminary stage t o  a fuller unde rstanding 

of the importance of P .  mul t ocida in this country and the best means 

o f  c o n t r o l . The p o s s i b i l it y  o f  o u t b r e a k s  of dis e a s e  due t o  

P .  mul t o ci da , eg at rophic rhinit i s ,  may wel l  s t imulate further work 

on this organism . 
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