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Abstract.

Enterotoxacmia of sheep is causecd by the absorption of the epsilon

toxin of Cl. perfringens type D. In proliminery experiments it was found

thet the sex and nutriticnal status of mice could influence the outcome o
expcriments in wvhich this toxin was uscd. Femsile mice tended to survive
longer than males and food deprivation caused the accumulztion of free
lipid in the proximel tubules of the kidneys of control, as well as

intoxicated, mice,

It appears that therc may be specics diffcercnces in the morphological
changes which epsilon toxin induces in the intestinal nucosa. Severe

inflammatory necrosis occurred in the mucosa of toxin-containing leopes of
rabbit intestine but was absent from simiiar loops of lemb intestine from
cases of experimentally induced enterotexaemia,

While the toxin itself is fairly stable in vitrc it mey deteriorate

t
during storsge unless held at low temperatures. The addition of chloro-
form, as a preservative fcr the toxin in intestinal contents, docs not

increase the persistence of the toxin to =2 significant cxtent.

The pattern of zbsorpticn of ewsilen toxin from the intestins into
the blosdstream during the course of cxperimental cnterotoxacmian was

followed by using a radioactive trncer (1 Polyvinylpyrroldine). 1t was

125
found thet, as with the protein tracers uzed by other vorkers, the values
of 1125PV? in studies of this nature is linmited. However, it did reveal
that there is a loss of high molccular weight substances from the blocd-

strecam intc the extravascular tissues during this intoxication.

Studies of the ultrastructural changes which occur in the tissucs
of intoxicated animals have revealed that there iz 2 severe generalised
vascular endothelial damage, both when epsilon toxin is administercd
intravenously and when it is abscrbed from the intestine. There is no
histochemical or histolcgical evidence to suggest that epsilon toxin pro-

duces primary morphological changes in tissues, cther than endothelium,



elthough secondary effccts ere detectable in other crgans. These secon-
ary charnges include the development of protein-containing effusions in

serous cavitics, ang oodema in & rnumber of tissues.

In the brain, fluid sccurmiiaiion is priwmarily intraceliuler ana is

cont'incd to the protoplasmic astrocytes. This results in swelliug of
ostrocyte procesces in the grey netter so that the increase in fluid coun-

tent carn be detected by elcctron microscopy a2s well as quantitatively.

The changes in the astrocytes form the basis for carly brain lesicns which
arc detectable by light microscopy c¢.g. vacunlation in the ccrebeliar
granular laycr, Assecinted with the intracelliuvkir £1uid accumulaticn
there is an cextrvoesation of protein into the extraccellular spzces of the
brein end this is detectablc in miice by using oxogenous peroxidase o5 a

tracer.

Fluid loss from the bloodstresm is also prominent in the hcert and
the lungs., In the former tissue therc is scevere myocordial oedema ~nd
fluid accwmlation within ths cerdiac muscle cells, which may explain the
zlectrocordiographic abnormalities that develoon during the course of
intoxicaticni.  Although lung oediéma is not o consistent resture of the
discase, and may be a reflection of damage causcd by high concentrations
of epsilon toxin entering the puimecnary circulstion, it can be extremcly

scvere with sccumulation of fluid in the 2lveoli and interstitium.

Although it is possible to relate thesc changes to the vasculzr
damage, no possible mechanisn for the action of the toxin on the endothoe-
lium has been cstzblished, The use of red cell stroma and fluorescent
antibody tcsts has failed to provide any evidence that the toxin is bound

to cell membranes either in vitro or in vivo, Warburg rcspirometry dic

not reveal any reduction in the metabolic efficicency cof tissue slices the

were under the influence of epsilon toxin.

The overall loss of fluid intc the tissues of intoxicated animals
results in a scverchaemoconcentration which, because of the severity of the
endothelial damage, is not asscciated with any increasc in levels of

vlasme proteins or inorganic ions such as sodium, potassium or chioride,
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One of the most prominent of the biochemical chenges that occur in
enterotoxacriia is a severe progressive hyperglycaemia which appecrs to
result from the repid mobilisation of hepetic glycogen. The reduction in
the glycogun content of the heypntic tissue can be detcected histochemically.
A further finding which suggests that hepatic glyccgenolysis forms the
basis for the blood sugnr chonges is thzt the hyssrglycsemic responss vwas
suppressed in animals in which hepatic glycogen stores had been depleted
prior to the administration of cpsilon toxin,

feasociated writh the riszce in bleed glucose there zre alsc incresscd

&

amounts of

iactate, pyruavaete and alphoketoglutarate in the blood, Thesc
chenges are considered to bte o reflection of increascd mctabolic activity
duc to the incressed amounte of available glucose, The build-up of
intermediate substances roficets rnormal rote-liniting steps in acrobic
glycclysis ruther than any direct inscrfercerncc with 2 pzrticular bicochemica

pathway by the toxin,

The high levels of lactate in the Llood cruse o severc matsbolic
acidosis in intoxicatecd animals which may scretines be masked by altera-
ions in blood pE associated with deficient respiratory exchange and

v

alucs of blood pCO2 caused by the pulmonary cedema,

The iuportance of the morphological, biochemical, haematologicazl
and physioclogical changcs, which hrve been found in the present investi-
gation, in increasing our understanding of the peothegenesis of entiro-
toxacmia are discusceda In addition the reloevance of these findings o
the broader fields of experimental pathiology and to the inter-reletion-
ships which exist betwesn the cellular and clinical pethology of disease

states are described..

1
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