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PREFACE

Tue development of medical science during recent years has
added considerably to the value of urine examination. A genera-
tion or two ago a close inspection of the urine and a few chemical
tests provided all the information that could be gained from this
source. Then came the microscope, and the field of urine analysis
was extended to examination for cells, casts, and crystals. The
advent of bacteriology once more enlarged the scope of urine
analysis and led to a much more precise understanding of
urinary infections. Meanwhile the simplification of chemical
methods of analysis made it possible for urine tests to be used
more and more for the measurement of renal function and for
the detection of pathological constituents. Lastly, the discovery
of the excretion of hormones in the urine has led to biological
methods of examination, such as are used in the diagnosis of
pregnancy.

In this book on the examination of the urine I have tried
to collect together methods for the carrying out of all laboratory
investigations on the urine likely to be useful in clinical medi-
cine. Ten years’ experience as pathologist to a special hospital
for diseases of the urinary organs has given me personal interest
in this subject. The methods recommended for the simpler
chemical, microscopic, and bacteriological tests are the outcome
of this experience. For the more elaborate chemical and bio-
logical tests, outside the scope of ordinary routine clinical
pathology, I have endeavoured also to select methods which
are reliable, and have given references to the original sources.

This book is not only a guide to the performance of urine
tests. It sets out also to provide an interpretation of each test.
For instance, the tests for albumin in the urine are preceded by
a description of the clinical conditions in which albuminuria is
known to occur. Similarly the tests for tubercle bacilli are
accompanied by a description of tuberculosis of the urogenital
system, so that the conditions under which tubercle bacilli are
likely to be found in the urine may be made clear.

I hope that this book will be useful to general practitioners,
physicians, and surgeons, apart from its function as a guide to
the performance of laboratory tests. Every clinical pathologist
knows how much more zest comes into his work when he gaa
co-operate with a colleague who is ‘pathologically minde®’ emd
has some acquaintance, if not with the performance «f tests,
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at any rate with their precise uses and limitations. It has been
my privilege to enjoy associations of this character and I believe
it to be the duty of clinical pathologists to try to foster an
interest in pathology in those with whom they are destined to

work.
C. E. DUKES
May, 1939
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I

GENERAL CHARACTERS
HISTORICAL INTRODUCTION

At the beginning of a book which sets out to show what may
be learnt from the examination of the urine it is of interest to
recall what was the attitude of physicians in the past. To-day
it is agreed that the examination of the urine is an indispens-
able part of any complete medical survey in health or sickness,
but in former times it was not always considered worth while
to bestow on the urine bottle the careful scrutiny depicted in
van Ostade’s famous picture “The Urologist’ (see frontispiece).

The physicians of the Ancient World did not completely
neglect urine examination, and there are records to show that
Babylonian physicians as early as 4000 B.c. made observations
concerning colour and consistency of urine. The Greeks also
recognized that the examination of urine might be a valuable
aid to diagnosis. Hippocrates (460-377 B.c.) in his Prognostics
and Aphorisms wrote the first organized treatise on diseases of
the urinary tract which has been preserved. He drew attention
to the importance of the colour, odour, and sediment of urine.
He observed the cloud of mucus which may settle from urine
on standing, and though the chemical composition of urine was
unknown to him he noted that the volume of urine excreted
should be in proportion to the fluid intake. Galen (A.D. 130—
200) based his teaching on the views of Hippocrates and Aris-
totle and in his great theoretical system of medicine made no
fresh contribution to uroscopy. The views of Galen with regard
to the cause of disease and the action of remedies were for
thirteen centuries regarded as an infallible creed and their
authority began to wane only when the advances of chemical
science began to make their deficiencies apparent.

Arabian physicians contributed little towards the subject of
urology and were content to accept the conclusions of the
Greeks. The works of Avicenna (a.p. 980-1037) comment on
the difference in character of urine passed in the morning and
at night, and on the influence of age, food, and drugs upon the
colour. In the eleventh century Ismail of Jurjani gave a full
account of views on urology in Persia and discussed thesngnif-
cance of changes in colour, consistency, transparency Gaardity,
sediments, odour, and froth. '

B



2 GENERAL CHARACTERS

The physicians of these times were restricted to the evidence
afforded by its colour, odour, and quantity, for the detection
of changes in the composition of the urine. This evidence was
apt to be fallacious because wide difference of composition may
produce similar appearances, and differences of appearance do
not always denote significant changes of composition. Moreover,
accurate medical diagnosis was prevented by the relatively
vague conceptions of the bodily functions. For instance, a
great many diseased states were ascribed to defective digestive
processes, the conception of digestion including not only the
assimilation but also the utilization of food. It was common
to ascribe abnormalities of the urine to defective digestion
and to consider changes in the colour, translucence, or opacity
of the urine as evidence of defective digestion. This view is
reflected in Avicenna’s Canon of Medicine, written in the early
years' of the eleventh century (English translation by O. C.
Gruner 1930).

In some medieval schools of medicine urine examination
seems to have attained an importance out of proportion to its
value. The school of Salerno favoured the view that uroscopy
was superior to all other diagnostic methods. The accompany-
ing pictures from fifteenth- and sixteenth-century manuscripts
show physicians examining urine brought by patients (Fig. 1,
and Fig. 2). Magicians also made a great pretence of examining
the urine and claimed to be able to foretell the sex of a child
by the examination of the urine of a pregnant woman. In
England a book was written by Dr. Fletcher in 1541 entitled,
The Differences, Causes, and Judgements of Urine, in which the
value of urine analysis was certainly not underrated as the
following sentence shows: ‘Amongst all signs of sickness and
health whereby the skilful physician is led into the knowledge
of the state of the body two are of most general and certain
signification which are taken from the pulse and urine, without
which all the knowledge of physicke besides is obscure, doubtful,
and uncertain.’

The seventeenth-century woodcut entitled, ‘A bedside dia-
gnosis of urine’ depicts the physician feeling the patient’s pulse
with one hand and pointing with the other to the vessel con-
taining urine, which one of the students is holding (Fig. 3).

The methods of examination of the urine advocated by
physicians prior to the seventeenth century consisted only in
making observations on the colour, odour, sediment, and some-
times even the taste. Chemical tests were altogether unknown.
The deductions drawn from inspection of the urine were often



