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ABSTRACT 

The automated complement fixation te s t  (CFT ) and the 

bruce l losis  card test  (BCT ) have been wide ly used as o fficial t e s t s  

in  the New Zealand Bovine Bruce l losis  Eradication Scheme . During 

the course of the eradication programme i t  was observed that a 

s igni ficant proportion o f  catt le  reacted to the BCT yet remained 

negative to the CFT and thi s  o ften occurred on more than one 

occas ion for any particu lar anima l .  

Twenty cows , from reactor herds , that had been BCT+/CFT- on 

at least  three success ive occasions were s laughtered . De spi te 

extensive samp l ing , attempts  at  i solating Bruce l l a  abortus organi sms 

from t i s sues o f  these animals  were un�ucce s s ful . Serum from one 

cow was found to be pos i tive to a wide range of sero logical tests  

and i t  a l so caused a strong prozone react ion in the CFT , which 

could easily have been overlooked. The possibility that the 
automated CFT , which i s  e ssential ly a one d i lution te s t ,  was unab le  

to  detect  such prozoning sera was inves t igated.  I t  was shown that 

providing a s uitab l e  choice of ant igen concentrat ion was made , 

such sera would  be de tected by the automated te st. 

B ruce l la - spec i fic I gG 1 , I gG2 , and IgM leve l s  in prozoning 

and non prozoning sera were measured u sing the single radial immuno­

d i f fus ion test. I t  was shown that serum containing a high 

proportion of  speci f i c  IgG2 was l ike ly to exhibi t  prozoning and 

that various degree s  of prozoning could be induced by varying the 

ratio o f  speci fic  I gG 1 to specific  IgG 2• 

Cat t le , previous ly sens i t i zed by cal fhood B r .  abortus s train 19  

vaccination ,  were experimentally inoculated with kil led �· abortus . 

I t  was shown that a l though serum agglutination test  ( SAT ) and CFT 

t i tres appeared for a short period , t i tres to the BCT in some catt l e  

tended t o  remain longer thus a l lowing an animal t o  be  BCT+/CFT- .  

An analysis  o f  herd test ing data indicated that BCT+/CFT­

animal s  were more l ike ly to exis t  in infected herds than in non­

infected herds . In heavily infected herds up to 1 6% o f  CFT- animal s  

were BCT+ whereas in non- infected or very l i ghtly infected herd s  

l e s s  than 4% were CFT-/BCT+. I t  was concluded that i n  sensiti zed 

cat t l e  at least exposure to the organism without true infection i s  

capabl e  o f  stimulating antibody which i s  detected by the BCT, but 

not necessar i ly abl e  to provoke positive CFT titre s .  



! 

( iv) 

The performance o f  the Auto-Analyzer adaptat ion o f  the CFT as 

used in the New Zealand erad icat ion scheme was assessed . Various 

pro zoning sera from known infected animals  were te s ted and the e ffect 

of varying ant igen concentrations on these and o ther sera was noted . 

S i gnificant d i f ferences in ant igen concentrat ion required for 

more antigen than non-prozoning sera and even sera that d id not 

exhibit  prozoning had varying optimal antigen requirements .  

By using L125 labe l led bovine gama-globul in
. 

the d i lution gradient 

of  serum within the Auto-Analyzer sys tem was e st imated . Knowledge o f  

the serum d i lu t ion gradient be ing obtained was e s sent ial  for proper 

understanding of unusual traces given by prozoning sera . 
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