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ABSTRACT 

Six rumina} mycoplasmas (RM l O, RM l l , RM 12, RM 1 3, RM 1 4  and RM 1 5 )  were 

isolated from the ruminal digesta of Friesian cows using anaerobic techniques. The 

isolates were characterised using a range of culture media and molecular techniques to 

provide phenotypic data. Cellular and colonial morphology were elucidated using light 

microscopy, scan ning electron microscopy and transmission electron microscopy. It 

was very apparent the isolates fel l  into two distinct groups. Isolates RM l O, RM l l  and 

RM 1 2  had a growth requirement for sterol, were strictly anaerobic, were able to lyse the 

cell wall of the Gram-negative bacterium E. coli, were proteolytic, were non-motile, had 

trilaminar cell membranes, had no distinguishable cell wall, were pleomorphic, were 

able to pass through 0.45 �m filters, were Gram-negative and produced H2. Therefore, 

they were classified as members of the genus Anaeroplasma, within the class 

Mollicutes. In the absence of 1 6S rRNA sequence data, it was not possible to determine 

the phylogeny of the isolates. Analysis of cellular proteins by SDS-PAGE demonstrated 

differences among the three isolates. Random Amplified Polymorphic DNA (RAPD) 

profiles showed RM l l  and RM 1 2  were more closely related to each other than to 

RM l O. Isolates RM 1 3, RM 1 4  and RM 1 5  had the same characteristics as isolates 

RM l O, RM l l  and RM 1 2  except they were not able to lyse E. coli cell walls, were not 

proteolytic and did not produce H2. These phenotypic characteristics identified them as 

Anaeroplasma abactoclasticum. Analysis of cellular proteins by SDS-PAGE showed 

variation in high molecular weight bands which suggested RM 14 and RM 1 5  were more 

closely related to each other than to RM 1 3 .  Evidence based on RAPD profiles of DNA 

confirmed these relationships. 

The range of carbohydrates used for growth was small and varied among the isolates. 

Antibiotics to which both groups were sensitive were those which inhibit protein 

synthesis and included, chloramphenicol, lincomycin-HCI and tetracycline. All isolates 

had an optimum growth pH in the range pH 6.0 to 6.8 and an optimum growth 

temperature in the range 42°C to 45°C. 
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The population density of ruminal mycoplasmas in hay-fed Friesian cows was between 

1 07- 1 0
8 

g- 1 of ruminal digesta_ A similar population density was observed in grass-fed 

Friesian cows. The population density of Asteroleplasma species in both sets of animals 

was between 1 0
5
- 1 0

6 
g- 1 . Therefore, ruminal mycoplasmas represent between 0. 1 - 1 .0% 

of the total bacterial population in the bovine rumen. 

Experimental evidence showed, that when grown in coculture with rumina} cellulolytic 

fungi, some isolates reduced the extent of cellulose digestion by the fungus as follows; 

Caecomyces communis (80%), Neocallimastixfrontalis (60%) and Piromyces communis 

(70% ). Inhibition of fungal cellulolysis was most marked when the fungi were grown in 

coculture with An. abactoclasticum (isolates RM 1 3 ,  RM 1 4  and RM 1 5) .  The isolates 

were also examined in coculture with ruminal cellulolytic bacteria. Cellulolysis by 

Ruminococcus species, in coculture with ruminal mycoplasmas, was inhibited by 

30-70% when growing on paper. Cellulolysis by Fibrobacter succinogenes and 

Clostridium chartatabidum was not inhibited, and may have been slightly stimulated. 

The mechanisms for the observed effects are not known. 



iii 

ACKNOWLEDGEMENTS 

It is a great pleasure to say thanks to so many friends for their help and kindness during 

the preparation of this thesis. 

To my supervisors, Dr George Ionas, Institute of Molecular BioSciences, Massey 

University, Palmerston North and Dr Keith Joblin, Rumen Microbiology Unit, 

AgResearch, Grasslands Research Centre, Palmerston North, for their advice, 

encouragement and support throughout this research project. Special thanks to Keith for 

allowing me to include his SEM images of isolate RM 1 3. 

To Dr Graeme Attwood, Bev Breslin, Diana Burgess, Dr Graeme Jarvis, Dr Brieuc 

Morvan and Kerri Reilly of the Rumen Microbiology Unit, AgResearch, Grasslands 

Research Centre, Palmerston North, for their friendship, advice and help in all sorts of 

ways. Special thanks to those whose proof-reading skills and sense of humour with 

regard to my scribblings, provided light-relief from what, at times, had become a chore. 

To Helen Little and Joanne Morris of the Information Technology Group, AgResearch, 

Grasslands Research Centre, Palmerston North, for teaching me how to use a computer 

more effectively. Special thanks to Helen for her help with the final assembly of the 

thesis. 

To Doug Hopcroft and Crunch Bennett of the Keith Williamson Electron Microscopy 

Unit, HortResearch, Palmerston North, for their ever friendly advice and help with TEM 

images of the rumina! mycoplasmas. 

To Ann Ainscough, Barbara McPhee, Sarah Nation and Stephen Northover of the 

Crown Research Institutes' Library, Palmerston North, for their help, friendship and for 

finding those difficult to locate references. 



IV 

To my Mum and Dad for their love and encouragement, and who in 1 959 had the 

foresight to bring our family to live in New Zealand, with all the benefits that has 

provided. 

To my wife Ann, for her love, support and patience; for help with proof reading and 

typing and for providing ever-welcome breaks. 

This has been a real team effort. 

Thanks for all your help. 



V 

DEDICATION 

The late CECIL WILLIAM LEA, BSc (NZ), was a teacher who truly loved and lived his 

vocation. He was a remarkable man and even today, 33 years since I last talked with 

him, I remember him and his teaching with affection. 

Cecil Lea taught at Feilding Agricultural High School from 1 936 until 1 965 having 

graduated Bachelor of Science from the University of New Zealand in the 1 920s. A 

colleague once said of him, "He was a stem taskmaster with little patience for "loungers 

and loafers, and those allergic to work!" Yet underneath that rather stem countenance 

was fostered a kindness and sympathy for the keen student, for the industrious pupil, 

and a real sense of duty towards those given into his charge." 

It is a pleasure to dedicate this thesis to his memory. 



THE MICROBE 

The microbe is so very small 

You cannot make him out at all ,  

But many sanguine people hope 

To see him through a microscope. 

His jointed tongue that lies beneath 

A hundred curious rows of teeth; 

His seven tufted tails with lots 

Of lovely pink and purple spots, 

On each of which a pattern stands, 

Composed of forty separate bands; 

His eyebrows of a tender green; 

All of these have never yet been seen­

But scientists, who ought to know, 

Assure us that it must be so . . . .  

Oh! let us  never, never doubt, 

What nobody is sure about! 

from 

The Bad Child's Book of B easts 

by 

Hilaire Belloc ( 1 870- 1 953) 

Vl 
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