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PRETFACE

The matter of this thesis Palls into two
gections; the firet deals with capillary endothelial
behaviour and the rabhit ear chamber, the gecond with
the hydrodynamics of sugpensions and the flow of Dblood
through narrow tubem., At Plrat sight these may not meem
to be related topics, but the second wa:j suggested by
obgervations made in the course of the ear chamber
experiments, In *!;he caplllaries and small vessels ‘the
blood was geen to flow ag a clear marginal zone with
the cells collected in an axial gtream, Thig appoarance
Wag one which had been deseribed by meny authors, but
the cause of the partitlion 4id not seem to he well
understood, The appearance of g Tluetuatbing bright
line in the centre of vegaels where the flow wés
pulsatile guggested that orientatlon of the ocells wug
teking place in the flowing blood. It was thorefore
decided to investigate t.hes;e two phenomensa, and +to
explore the relevant literature in the field of
physical chemigtry. This work ig rresented ag Paxl TT,

The ®ar chamber studies have led to the
- gonclusgion that the technique hag grave defeots when
employed to obgerve vagoylar behaviour, although it

remains excellent for morphological work, The
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experiments with sympathetic stimulation have provided
no evidence that the capillaries were directly responsive.
Any changes seen were explicable on maohahioal grounds,

The studies of flow are admittedly Lnoomplete ,
ag they have raiged problems which could well oooupy
many years of investigation, but it is thousht
Justifiable to present them at this gtage, as they have
established foundations upon which Ffuture work may he
built. T hope that my next projeot will be an
investigation into the amount of mixing which occurs
in a flowing suspenaion., The theory of this and its
biological implications have bheen dlsougsed in thig
thesis, but it awaits practical investigntion,

The obgervations on the changes in opiloal
dengity of streams of flowing red blood cells have
established that a marginal zone im formed, anml have
demongtrated the compensatory changes whioch occur in
the axial stream. Some theoretiocal amlysis of the
situation has also been underitaken, as an aid in
gorting out the Pfaoctors invelved,

The main features of the ear chamber studies
have been published ( Taylor, 1953); two papers on
the oap:.llar;y tube experimentd are in pressg, ( Taylor

and Rovertson, 1954; Taylor, 1954,)
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It may here be appropriate to acknowledge the
assistance I lave had from many people. Principally
I am indebted to Profeamor J, §. Roberteon, in whome
Depar-tment I have worked while holding a Megearch
Pellowship in Medioine., Hig many stimulating discusgslons
of this work have ﬁeen of the greatest assimtance ‘o
me, and I owe to him not only the ear chamber technique
which he taught me, but the original idés of maleing
the optical denpity measurements,

- I must also express my gratitude to the Taoulty
of Medicine for suppor ting ‘this worlk by ite grant 4o
me, and to Professor H, N, Robson, of the Départment
of Medicine, for graciously walving his rights +to me,

To my colleague, Mr, John Dineen, B Wo,, I must
record my thanka for the patience with whioh he has
heard me out in times of crisis, and Por the keen
oriticism 4o whiah. he has subjected my idees, Dr, Keith
Sutherland, of the Divigion of Indugtr lal Chemistry,
¢. 8, I, R, 0., Melbowrne, hag algo bean more than kind
in discussing my problems Wi‘tl’i me , both in person ang
by letter, and I owe muoh to him,

‘I have algo received helpful advice from
Profesgor H, S, Green, of the Department of Uathematical
Physics; Proféssor A, B, Alexander of the Univergi by
of Technology, Sydney; Mr., E,.H, Medlin, B,86, of tho
..Department of Physics; Dr. B, B, Poths, of the
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Department of Hathenatics; and Dr. Alan James, of
the Division of Statigtios, ., 8, I, R, 0,, Adelaide,

Mr, Alan Humphrys made the ear chambers for me,
and Mr, Robert Jones hag made, and helped me to make
the Apparatus for the capillary tube exper iments in
the workshop of +the Depar tment of Pathology. Most of
the apperatus wag designed by the author, but 1 muét
acknowledge the valushle suggestions of FProfeggor
Robertsgon, of which I have freely made yge,

Tor techniosl aid my bhanks are due to Nigs
Jeanette Inns, who gave excellent anaestheticy, and
again to Mr, 4lan Humphrys, who agsigted with the
insertion of the eap chambers; also to- othar memberg of
the Department of Pathology, who have helped me at
other timesg, |

The phoﬁographs and tables for thig thesis were
prepared by the author, hut my moat grateful thanks are
extended to Migm Dorothy Miller who spent so much ocare

and time on typing the final copies of the M9,



