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ABSTRACT 

A serologica l  survey of 600 pos sums (Trichosurus vu lpe�ula ) f rom 

farmland environments in the sou thern half  of  the North Island of  New 

Zealand revealed tha t  t i tres agains t lep tospires of the Hebdomadis 

s erogroup were p resent in 52% of sera . Bacteriological studies 

identified the causative organism as Leptospira interrogans serovar 

balcanica. This serovar had previously been isolated only in Eas tern 

Eur ope ; from man, cattle and pigs . 

Isolation of  lep tospires from kidneys was aided by the use of a 

system involving whole kidney homogenisatio n  in y-sterilised p lastic 

bags in a ' Colewor th Stomacher ' .  Comparison o f  cultural  and serological 

results demons trated tha t ,  when titr es were read at low minimum serum 

dilutions , the s erological prevalence was an accurate indica tor of the 

bacteriological prevalence� 

Field surveys and experimental s tudies demonstrated that the possum 

was a typical maintenance hos t  for balcanica . Experimental infection was 

easily es tablished and 50% of animals were s till  lep tosp irur ic one year 

after infection . Experimental inf ec tion with hardjo could not be 

es tablished , and it is considered that previous reports of endemic 

haPdjo infection in po ssums in New Zealand could be incorrect . 

There was a marked d if ference in the age-sp ecif ic prevalence of 

balcanica infec tion in possum popula tions , with infe�t ion being 

restric ted to s exually-mature animals .  Evidence is presented to support 

the hypo thes is that infection becomes established following behavioural 

changes assoc ia ted with the onse t  of sexual maturity . It is sugges ted 

that the transmission o f  balcanica within a population is dependant on 

direct contact  b etween animals  rather than env ironmental contamination . 

No correlation could  be shown between the p revalence of infect ion in 

differen t  populations and the nature of the hab i tat . 

A cons is tent paradoxical react ion to hardjo was found in sera 

from pos sums infected with balcanica . Chromatographic s tudies revea�ed 

that this was due to hetero logous agglutinating activ ity of antibodies 

of the IgM clas s . Chromatographic s tudies a lso indica ted that , f o llowing 
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infe c tion , the trans ition o f  the predominant agglutinati11g activ ity i n  

sera from antibodies of the IgM class t o  antibodies o f  the IgG c lass 

was cons iderably s lower than in euther ian mammal� . 

Balcanica was found to haemolys e  r ed b lood cells of  several 

spec ies . An in vitro haemolysin test for the differentia tion of 

balcanica and hardjo iso la tes is described . Haemolytic activity has 

no t been prev ious ly demons trated in o th er members  of the Hebdomadi s  

s erogroup . 

Investigations of o ther small free-liv ing mammals revealed tha t  

serogroup Ballum infec t ion was endemic i n  ship rats (Rattus rattus ) , 

house mice (Mus musculus ) and hedgehogs (Erinaceus europaeus ) in 

natural and syanthropic biotopes . The Norway rat (Rattus norvegicus ) 

was also shown to be capab le of maintaining a focus of Ballum sera­

gro up infection when the population dens ity was high . No l ep tosp ires 

f rom o ther than the Ballum ·serogroup were isolated from the roden ts 

examined . 

Field evidence suggested that ther e  was no predator-chain 

transm is s ion of leptospiral infection from rodents to free- l iv ing 

carnivores . �irds were s imilarly found to be unimportant in the 

epidemio logy of l ep tospirosis in the ecosys tems studied . 

The nidality of  leptosp irosis was inves tiga ted in an int en s ive 

farming environment for a period of tuo years , and wel l-def ined 

maintenance-hos t  parasi te relationships f or dif ferent serovar s were 

def ined in both domes t ic and free-liv ing species . No cultural and v ery 

l i t tl e  s erolog ical evidence of interspecies transf er was f ound ,  despite 

the apparent oppor tunity for transfer of i nfection . 

The concept o f  a maintenance host for a p ar ticular lep tospiral 

serovar was investiga ted us ing a laboratory mouse model . As a 

consequence of this  inves t igation and field s tudies , the character istics 

of a maintenance hos t  for a leptospiral s erovar are redef ined . 
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