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ABSTRACT

The status of mucin as a fermentable energy source for polysaccharide
degrading microorganisms in the rabbit cecum was investigated using
bacteria isclated from digesta and mucosal membrane. Ultrastructural
studies of the cecal epithelium revealed a layer of microvesicles pre-
venting contact between bacteria and the brush border, but there was
heavy colonization of the overlying mucous blanket. Mean viable counts
from mucus and digesta were 106 and 109 per ml respectively, with over
18 different species of obligate . 3e nbes presumptively identified from
five rabbits. The species most frequently :solzt:d, identified only on
phenotypic criteria, were similar to Bacteroides vulga. <c, € cuptocor s
Intermedius, Bacteroides ruminicola and Peptostreptococcus productus.
There was considerable variation in the distributicn of dominant species
between mucus and digesta and among individual rabbits. B.
vulgatus-like strains were not only present in all animals, but were also
the most active in degradation of mucin from rabbit small intestines as
measured by the periodic acid-Schiff's reaction. Chemical analysis of
mucins before and after digestion by B. vulgatus-like strains showed that
rabbit intestinal mucin v.as less easily degraded than pig gastric mucin.
Nevertheless, there was up to 40 % reduction in carbohydrate content,
changes in the relative molar ratios and loss of immuno-reactive terminal
structures after digestion by monocultures of mucinolytic bacteria. The
glycoside hydrolases likely to be involved in degradation of rabbit mucin
were constitutive and ¢ ' <und in all strains of Bacteroides sp. studied.
However, in cultures ov -~ .cinolytic strains, lactose, and to some extent
mucin, induced higher levels of glycosidases, notably fucosidase and
N-acetylglucosaminidase, which were excreted into the extracellular milieu
as the cultures approached stationary phase. It is concluded that mucin
is a readily available, alternative energy source for

polysacciaride-degrading bacteria in the rabbit cecum.
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PREFACE:

Some of the material presented in this thesis has been published else-

where.
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List of abbreviations used in the text of this thesis.
GIT: Gastrointestinal tract

VFA: Volatile fatty acids

GLC: Gas-liquid chromatography

SEM: Scanning electron microscopy

TEM: Transmission electron microscopy

PAS: Periodic acid Schiff's reagent ;
: Gal: galactose ';
Fuc: fucose ﬁ
' GlcNAc: N-acetylglucosamine |

GalNAc: N-acetylgalactosamine

BN

For purposes of this thesis, the term "isolate is used for any pure bac-
terial culture that was grown from a single colony but not identified.
The term "strain" is used for a pure culture that was identified in

taxonomic studies and allocated a strain number for reference.
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