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cystoscopy of workers as it is practised on
the Continent and to some extent in the
U.S.A. Hence urinary examinations must
be made and every device used which
will, with the minimum discomfort, give
a correct picture of the inside of the organ.
To this end we are seeking to enlarge the
scope of urinary examinations by deter-
mining the picture of vesical exfoliation
in normal subjects, by applying Papani-
colaou's methods to the urine, and, we
hope later, by cytochemical tests for
malignancy. By methods different from R
those hitherto used, Mr. Rofe in my
laboratories has been able accurately to *
stain, characterize, separate, and count
the types of cells found in normal human
urine (Rofe, 1955) after removal of the
normally interfering organic and inorganic
matter and debris and concentrating the
cells in 1 in 1,500 of the volume in which
they were voided. Certain conclusions
may thus be stated: (1) Most normal
urines contain blood. (2) Most normal
urines contain leucocytes. (3) The cellular
content other than these is divisible into
two main parts (a) squamous and tran-
sitional, 15,u and over in size (urethra,
bladder) ; (b) small epithelial cells derived
from kidney and prostate (in the male)
1S,. and under in size. These cells are
in various stages of degeneration.
A very interesting feature of these

counts was that there were always far
more leucocytes in normal urine than
could be accounted for by a simple transudation of
whole blood. This perhaps means that the bladder
is always in a state of some irritation, either chemical
or mechanical, which does not reach consciousness.
By applying Rofe's method it is possible to see at a
glance all the cells exfoliated in a given sample of
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FIG. 16

urine. Having a reliable picture of the normal cell
content, deviations from it can the more readily be
recognized and the detection of exfoliated tumour
cells is facilitated by the small volume into which the
cells are concentrated. The character of exfoliated
bladder tumour cells has been described by Crabbe
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FIG. 16.-Smear from urine of worker in
manufacture ofdyestuff intermediates
showing erythrocytes, polymorphs,
abnormal and degenerated epithelial
cells, and several definitely malig-
nant calls. Papanicolaou's technique
of preparation and staining. x 500.

FIG. 17.-Smear from another dyestuff
worker showing erythrocytes, many
polymorphs, and giant binucleated
malignant cells. Papanicolaou
technique. x 500.
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(1952) working in my Jaboratories. The value of
cytological diagnosis has been amply demonstrated.

The cytological criteria laid down by Papanicolaou
for the diagnosis of rilalignancy include increased
size and bizarre shapes; enlargement of nuclei
in relation to cytoplasm; altered nuclear and
chromatin pattern; increased affinity of nuclei
for basic stains; and variation in nuclear sizes
in a group of cells (Figs. 16, 17). In a method of
diagnosis of this kind the danger is the false negative.
The false positive is less serious, but always of great
interest, especially when found in the absence of
blood cells and cystoscopically visible tumours.
The cystoscope is not infallible, for we have had
cases in which a positive cytological diagnosis
was subsequently confirmed by cystoscopy after
initially negative cystoscopic reports.

It is becoming clear that the exfoliation of cells
from new growths is not a uniformly constant
process. One day it may be prolific, another
relatively unproductive. Further, the ease of
recognition of neoplastic character varies.

For these and other reasons we prefer at this
stage to base judgment on a combination of the
classical search for haematuria and to fortify it
with the cytological method. It has thus been
possible to assert the presence of a tumour at a
stage when a slight microscopic haematuria would
have left us in doubt and the patient in delay.

Field Experiment
Field investigation is properly the domain of the

industrial doctor, and it is the most difficult.
In the last analysis it is upon field investigation

that a final judgment must rest as to the relation
between industrial environment and state of health.
The difficulty does not lie in the recognition of this
proposition, but in obtaining the opportunity and
in devising the appropriate methods to establish
such relations. To attain results which are soundly
based and generally acceptable is a task requiring
the cooperation of many disciplines. In the main,
therefore, it is in the big organization with great
resources that such studies can be made, but it is
a parallel fact that in such organizations the environ-
mental conditions are likely to be the best.
The practical application of the principles which

emerge from field studies requires assiduity on the
part of the industrial doctor and of those responsible
for industrial hygiene, for this requires not only the
willingness of employers to make money available,
but also the willingness of workers to create it.

In conclusion, my object has been to indicate
some of the things which concern those who are

engaged in research in industrial health in the

chemical industry, and some of the difficulties and
dilemmas which arise. This kind of work is merely
the preliminary to the application of the knowledge
thereby obtained in the field and the factory.
It is there that the ultimate goal set by James
Mackenzie must be reached-the prevention of
occupational illness.

I am extremely indebted to Mr. Kenneth Cooper and
Mr. Leslie Hewitt for their kind cooperation in the
preparation of the photomicrographs, and to my
colleague Dr. J. G. S. Crabbe for Figs. 16 and 17. My
thanks are due to Mr. Berczy, Mr. Crozier, and Mr. Denks
for much technical assistance.
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Correction.-Dr. Goldblatt much regrets that in his Mackenzie Lecture (British Journal of Industrial Medicine,
12, 1), he has made one error. He writes:-

" The trouble lies on page 6, the last paragraph in the first column, and in the second sentence which commences
with 'Recent Investigation'. It should read:

" Recent investigations in my laboratories have confirmed that N204, which is probably the chief toxic constituent
of the notorious 'nitrous fumes', can produce pulmonary oedema and haemorrhage. In the presence of ozone,
however, N204 is converted to the much more toxic N205, which is a lung irritant of about the same order of potency
as phosgene."
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