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lntroductlon 

Untll the recent work of Borriello and Carman 1 the aetlology of both 

spontaneous and antlblotlc-assoclated dlarrhoea and colitis In rabblts was 

unknown. The flrst good lndlcatlon that a bacterlum mlght be lnvolved In the 

dlsease process was the detectlon of a toxln In the caecal contenta of dlseased 

anlmals whlch could be neutralizad by c~ostrtdtum pertrtngens Type E antl-toxln 

( Katz et al 1978> . However. e. pertrtngens were rarely present In dlseased 

anlmals and when found were Type A. Thls dilema was resolved when lt was 

shown that there was a strlklng assoclatlon between carrlage of e. sptrotorme 

and dlsease. and further that e. sptrotorme was the source of the toxln tt~at 

could be neutralizad by c. perfr"l.ngens Type E antl-toxln <Carman and Borrlello. 

1982 and Borrlello and Carman 1983> 

e. sp'(,rotorme and dlsease In rabblts 

The evldence that e. sp'(,rotorme causes the disease seen In rabbits is as 

follows:-
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1 > e. spt.rotorme ls always present In hlgh numbers In dlseased rabblts but not 

found In totally asymptomatlc anlmals <Borrlello and Carman 1983>. 

2> c. spt.rotorme produces the toxln that ls found In dlseased anlmals <Borrlello 

and Carman 1983> . 

S> lntracaecal admlnlstratlon of e. spt.rotorme results In the In-vivo productlon 

of thls toxln < Carman et al 1984) . 

More recent worr of ours whlch we lntend to present In detall has shown 

that:-

4> Oral admlnlstratlon of e. spt.rotorme to antlblotlc treated adult rabblts results 

In dlsease: whereas lf these anlmals are kept free of exposure to the 

organlsm they survlve. 

5> Oral admlnlstratlon of c. spf,rotorme to weanlng rabblts results In dlsease; 

whereas anlmals kept free of exposure to the organlsm survlve. 

Polnts 4 and 5 are also evldence for the dlsease belng an lnfectlon. as 

opposed to overgrowth of undetectable levels of the organlsm that may b8 

resldent In the gut. as In both cases exposur~ of the susceptible animal to c. 

spf.rotorme was necessary to Induce dlsease. In the absence of exposure to c. 

spt.rotorme the anlmals survlved. 

Host Spectrum 

In addltlon to rabblts. admlnlstratlon of e. sp"Lroforme to antlblotlc pre­

treated adult animals wlll cause disease in guinea plgs. hamsters. rats. mlce 
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and cottontalls < Carman and Borrlello. 1984; Borrlello and Carman 1964) . 

Characterlstlcs and detectlon of e. spt,rotorme 

e. spt,rotorme ls a Gram positiva sporeformlng anaerobio baclllus that can 

exist In a helically colled state < Kaneuchl et al. 1979> . Most recently we have 

shown by scanning electron mlcroscopy that both helically colled forms and c­

shaped Individual cells are apparent and that In many cases the individual cells 

colled on to themselves to form a 'twist'. In addltion our observatlons showed 

that the hellcally callad forms of the organlsm were In fact chalns of Individual 

semi-circular cells jolned end-to-end. 

Dlrect Gram staln screenlng of material from dlseased anlmals can be a 

useful ald In the detectlon of c. spt,rotorme. as the Gram film should be 

characterlzed by the presence of many semi-circular bacteria < Carman and 

Borrlello. 1983> . However. although suggestive of the dlsease lt is not a 

rellable diagnostlc criterlon. lsolatlon of the organlsm ls alded by the fact that 

one can use simple spore selectlon technlques whlch makes lsolatlon relatlvely 

simple < Borrlello and Carman 1 983> . A selectiva medlum has yet to be 

developed although lnltlal studles basad on the addltlon of neomycln. rlfamplcln 

and bacltracln to agar media have proved encouraglng < Carman and Borrlello 

1983>. An lndlrect method of lnferrlng the presence of e. spf,rotorme ls to look 

for lts toxln <sea below> . lt can be seen that lf toxln ls present In faecal 

material e. spt,rotorme ls al so present <Tabla 1 > . 

Detectlon and characterlstlcs of the toxin 

Cell free flltrates of caecal material or culture supernatants that contain e. 

spt,rotorme toxln are lethal for mlce when lnjected lntraperltoneally. Hlnd-llmb 

paralysis usually precedes death. lntradermal challenge of depilated guinea pigs 
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produces a characterlstlc necrotlc leslon. The to)(ln wlli also induce fluid 

accumulation In the lnfant mouse or llgated rabbit lleal loop. In ali cases the 

effects can be neutralizad by the cross-reactlng e. pertrt.ngens Type E antl­

toxln. An alternativa to animal detection systems ls the use of tlssue culture. 

The toxln ls cytotoxlc to VERO. MRC5 and Hela celis and can be speclficaly 

neutralizad by e. pertrt.ngens Type E antl-toxin. 

The toxin ls heat lablle < 56°C for 30 minutes>. and m ay exlst as a pro­

to)(ln. as e. spt.rotorme to)(ln produced t.n vt.tro ls biologicaliy active only after 

pre-treatment wlth trypsln. 

Concluslons 

The above observatlons on the blologlcal actlvlty of the toxln produced by e. 

sptrotorme and the development of an isolated rabblt model of the disease 

should greatly lncrease our understandlng of the pathogenesis and control of 

rabblt enterotoxaem ia. 
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Toxtn +ve 

Toxm -ve 

Table 1 

Concordance of e. sptroforme and a toxtn neutralizad 

by e. pertrtngens Type E antttoxln 

c. sptroforme +ve c. sptroforme -ve 

31 o 

2 70 
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Summary 

cz.ostrtatwn sptrotorme and lts assoclated toxln have been shown to be the 

cause of both natural and antlbiotic induced enterotoxaemia in rabbíts. In adult 

anlmals both pre-treatment wlth antlblotlcs and exposure to e. sptrotorme are 

requlred to Induce dlsease. neither alone beíng sufflcient. In weanling rabbits 

exposure to organism alone is sufficient. The toxin has been shown to be heat 

labile. cytotoxic to tlssue culture cells. dermonecrotic In guinea pigs. lethal to 

mice upon lntraperitoneal lnjectlon and able to produce fluid accumulatlon in 

llgated rabbit lleal loops and suckling mlce. 

ltalian Summary 

/ 

Enterocolite e una grave malattla gastrolntestlnale del conigli. La malattia 

' puo assoclata alla sommlnlstrazíone di antlblotlcl ed 11 ruolo ezlologlco del 

-cz.ostrt.at.wn · spt.rotorme e della sua tosslna e stato dlmostrato negll ultlml annl 

da Borrlello e Carman. 

/ 

La tosslna e stato presentato come cltotosslco ed enterotosslco. ' Le attlvlta 

venlvano neutrallzzate dall'antltosslna Cl.ostrt.at.um pertrt.ngens Tipo E. 

297 

Proceedings 3rd World Rabbit Congress, 4-8 April 1984, Rome – Italy, Vol. 2, 290-297


